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— The GP pumps are fixed displacement external gear
pumps with axial clearance compensation.

H_ — They give high volumetric efficiency even with high
operating pressures, a low noise level, and they have a
P high endurance thanks to the balancing system of the

} loads on the guide bushings.
— They are divided into three size groups, with displace-

and with operating pressures of up to 250 bar (standard)

‘ ments of up to 9,1 - 27,9 and 87,6 cm®/rev respectively,
and up to 310 bar (version for high pressures H).

E-=— l >» — They are available with clockwise, anticlockwise and
reversible rotation, with tapered shaft (standard). Other

kind of shaft are available upon request.

H_ — They are available in multiple versions, and can be

combined in multi-flow groups, with a splined connection
motion system that guarantees high power

performances.
TECHNICAL SPECIFICATIONS
GP PUMP SIZE GP1 GP2 GP3
Displacement range cm3/rev 1.3+91 7+279 20.7 = 87.6

Flow rate and operating pressures

see table 3 - Performances

Rotation speed

see table 3 - Performances

Rotation direction

clockwise, anticlockwise or reversible (seen from the shaft side)

Loads on the shaft

radial and axial load are not allowed

Max torque applicable to the shaft

see paragraph 14.1

Hydraulic connection

flanged fittings (see paragraph 16)

Type of mounting

4 hole flange - rectangular type

Mass: standard version
version H

y 12+16 26+35 6+85
9 19+23 3.8+47 8.7+11.2

HYDRAULIC SYMBOL

Ambient temperature range

°C -20/+50

Fluid temperature range

°C -15/+80

Fluid viscosity range

see paragraph 2.2

Fluid contamination degree

see paragraph 2.3

Recommended viscosity

cSt 25+100

11 100/116 ED
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1 - IDENTIFICATION CODE

1.1 - Identification code for single and front pumps

GP

SERIES 20

GP

External

gear pump

Pump size:

1=from 1,3to 9,1 cm3rev
2 =from 7,0to 27,9 cm®rev
3 = from 20,7 to 87,6 cm®/rev

omit for single pumps (standard)
F = only for front pump to be coupled

Nominal size

(see table 3 - Performances)

Rotation direction (seen from the shaft side)

R = clockwise (standard) L = anticlockwise

Mounting flange

D = reversible (option available for single pumps only)

9 = 4 hole - rectangular type (standard)
0 = SAE J744 - 2 hole

0 = cylindrical with key SAE-J744
1 = SAE-J744 splined

NOTE 1: See at table 1.4 compatibility among mounting flange, type of shaft and type of hydraulic connection

Type of shaft - see NOTE 1

7 = tapered with key (standard)
5 = cylindrical with key

H = version for high
pressures.

Omit for standard
pressure.

Seals:
N = NBR seals for mineral oils

L Series No. (from 20 to 29 sizes
and mounting dimensions
remain unchanged)

Hydraulic connection

F = flanged ports (standard)
B = BSP threaded ports

U = UNF threaded ports

(available for single pumps only)

1.2 - Identification code for intermediate and rear pumps

GP

I
External

gear pump

Pump size:

1=from 1,3to 9,1 cm¥rev
2 =from 7,0to 27,9 cm3/rev
3 =from 20,7 to 87,6 cm?/rev

Pump position:

M = Intermediate
R = Rear

Nominal size

(see table 3 - Performances)

Rotation direction (seen from the shaft side)

R = clockwise (standard) L = anticlockwise

NOTE 2: Front, intermediate or rear pumps for multiple groups are supplied without mating joint, which must be ordered separately
(see paragraph 1.5). To order a group of one or more pumps completely assembled see paragraph 1.3.

H = version for high
pressures.

Omit for standard
pressure.

— Seals:
N = NBR seals for mineral oils

Series No.
(from 20 to 29 sizes and mounting
dimensions remain unchanged)

Hydraulic connection

F = flanged ports (standard)
B = BSP threaded ports

U = UNF threaded ports

11 100/116 ED
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SERIES 20
1.3 - Identification code for multiple pumps
identification code + identification F():Lcj)r?]?)intermediate + identification code
front pump (omit for double pumps) rear pump
1.4 - Compatibility among mounting flange, type of shaft and type of hydraulic connection
FLANGE CODE SHAFT CODE HYDRAULIC CONNECTION CODE
7 5 0 1 F B U
yes yes no no yes yes no
no no yes yes yes no yes
1.5 - Identification code for mating joints
SECOND PUMP
FIRST PUMP
GP1 GP2 GP3
GP1 3101100003 - -
GP2 3101100004 3101100005 -
GP3 3101100006 3101100007 3101100008

1.6 - Examples

a) single pump size 1 - 1,3 cm®rev - anticlockwise rotation - standard flange and shaft
GP1-0013L97F/20N

b) single pump size 2 - 14 cm®/rev - clockwise rotation - standard flange and shaft
GP2-0140R97F/20N

c) single pump size 3 - 22,5 cm®rev - clockwise rotation - SAE flange and shaft
GP3-0225R01F/20N

d) double pump made of: - pump size 2 - 7 cm®/rev
- pump size 1 - 2 cm®rev - high pressure
GP2F-0070R97F/20N + GP1R-0020RF/20NH

e) triple pump made of: - pump size 3 - 22,5 cm®/rev

- pump size 2 - 14 cm®/rev

- pump size 1 - 2 cm®rev
GP3F-0225R97F/20N + GP2M-0140RF/20N + GP1R-0020RF/20N

2 - HYDRAULIC FLUID

2.1 Type of fluid

Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives, in conformity with the requisites of the following standards:
- FZG test - 11th stage
- DIN 51525
- VDMA 24317

For use with other types of fluid (water glycol, phosphate esters and others), consult our technical dept. Operation with fluid at a temperature
greater than 80°C causes a premature deterioration of the fluid quality and of the seals. The physical and chemical properties of the fluid must
be maintained.

2.2 - Fluid viscosity
The operating fluid viscosity must be within the following range:

minimum viscosity 12 cSt referred to the maximum fluid temperature of 80 °C
optimum viscosity 25+ 100 cSt  referred to the operating temperature of the fluid in the tank
maximum viscosity 1600 cSt limited to only the start-up phase of the pump

11 100/116 ED 3/16
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2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with 20 =75 is
recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance
of the pump. Hence, use of a filter with 10 2100 is recommended.

GP

SERIES 20

If there is a filter installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in paragraph 13.

The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

3 - PERFORMANCE RATINGS

(values obtained with mineral oil with viscosity of 36 cSt at 50°C)

MAX OPERATING MAX PEAK
DISPLACEMENT |MAX FLOW RATE | T o o SURE PRESSURE | MAX ROTATION | MIN ROTATION
PUMP SIZE | NOMINAL SIZE (at 1500 rpm) SPEED SPEED
[cm3/rev] X (at 1500 rpm) (at 1500 rpm)
[I/min.] [bar] [bar] [rpm] [rpm]
0013 1,3 2,0
6000
0020 2,0 3,0
0027 2,7 4,0 250 (270) 290 (310)
5000
0034 34 51 800
GP1 0041 4,1 6,1
4000
0051 5,1 7,6
230 (260) 260 (290)
0061 6,1 9,1 3800
0074 7.4 11,1 200 230 3200
600
0091 9,1 13,6 180 210 2600
0070 7,0 10,5 4000
250 (280) 290 (310)
0095 9,5 14,2 3000
600
0113 11,3 16,9
230 (260) 270 (300)
0140 14,0 21,0 4000
0158 15,8 23,7
GP2 210 (260) 240 (290)
0178 17,8 26,7 3600
0208 20,8 31,2 3200 500
180 (230) 210 (260)
0234 23,4 35,1 3000
0279 27,9 41,8 170 (200) 200 (230) 2500
0207 20,7 31,0
3500
0225 22,5 33,7
230 (280) 270 (310)
0264 26,4 39,6 500
0337 33,7 50,5 3000
0394 394 59,1 220 (260) 260 (290)
GP3 0427 42,7 64,0 210 (250) 250 (280) 2800
0514 51,4 771 200 (230) 240 (260) 2400
0600 60,0 90,0 190 220 2800 400
0696 69,6 104,4 170 200 2500
0776 77,6 116,4 160 190 2300
0876 87,6 131,4 140 170 2000

NOTE: The values in parentheses refer to the version H, for high pressures.

11 100/116 ED
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SERIES 20

4 - CURVES AND CHARACTERISTIC DATA OF GROUP GP1 PUMPS

(values obtained with mineral oil with viscosity of 36 cSt at 50°C)

4.1 - Flow rate curves Q=f (n) obtained with operating pressure 0 bar
Q [I/min]
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12 /
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/ /

. /
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6 V.4 /
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N

\

N

0 1000 2000 3000 4000 5000

n [rpm]

4.2 - Efficiencies

PUMP NOMINAL | VOLUMETRIC lraral EFFICIENCY
ol EFFICIENCY o
[%]

0013 0,90 0,82
0020 0,90 0,85
0027 0,95 0,90
0034 0,91 0,87
0041 0,94 0,90
0051 0,96 0,92
0061 0,96 0,92
0074 0,96 0,90
0091 0,96 0,88

4.3 - Noise level

NOISE LEVEL
PUMP NOMINAL SIZE [dB (A)]
0013 65
0020 66
0027 68
0034 68
0041 70
0051 73
0061 73
0074 73
0091 7

11 100/116 ED

Q [I/min]
40

36
GP1-009/1

32 //
8 GP1-0074

24 /- epi-o0gi
20 /?/ //GP1-OO51
16 //// ///;GPLOOM

12 / 7
8 l,///,/
/
/4
4 7
0 1000 2000 3000 4000 5000

n [rpm]

The volumetric and total efficiencies for the various nominal
dimensions of the Group GP1 pumps, measured at 1500 rpm and
with 150 bar operating pressure, are shown in the table.

The total efficiency considers the volumetric efficiency and the
mechanical efficiency of the pump in the specified operating
conditions.

The noise levels for the various nominal dimensions of the Group
GP1 pumps, measured at 1500 rpm, with 150 bar operating
pressure and measured at a distance of 1 metre from the pump, are
shown in the table.
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4.4 - Absorbed power curves N=f (n), measured with operating pressures from 50 to 250 bar

N [kW] GP1-0013
3.0
250 bar
25 //
2.0 /
/ 150 bar
15 !
[ |
/ // 100 bar
/ / 50 bar
0.5 /,/
1
0 1000 2000 3000 4000 5000
n [rpm]
N [kW] GP1-0034
7
6 / 250 bar
|
5 :
/ 200 bar
/ /|
4 /
// 150 bar
|
3
/oo
100 bar
) V/// e |
; 2 /// - Sobar
/Q/
0 1000 2000 3000 4000 5000
n [rpm]
N [kW] GP1-0061
12 ‘
250 bar
10 / ‘
200 bar
6 / N 150 bar
o
. /A/ / - 100 bar
2 4/////1 50 bar
7
0 1000 2000 3000 4000 5000

n [rpm]
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N [kW] GP1-0020
5.0
45
40 250 bar
35 //
3.0 /200 bar
25 / /"
/ // 150 bar
20 / // |
15 ////100 bar
1.0 /7//// 50 bar
T
0 1000 2000 3000 4000 5000
n [rpm]
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GP

SERIES 20
N [kW] GP1-0027
6
° 250 bar
/|
4 /200 bar
3 / 1‘50 bar
4
/ / 100 bar
2
/ /L |
1 f// — 50 bar
0 1000 2000 3000 4000 5000
n [rpm]
N [kW] GP1-0051
10 ‘
9 250 bar
8 / i
7 / /200 bar
|
6 [
5 // // 150 bar
) ya
/// 100 bar
3 \
v/ S ‘
2 / // // 50 bar
1 /5'/
0 1000 2000 3000 4000 5000
n [rpm]
N [kW] GP1-0091
18 ‘
16 250 bar
14 }
12 200 bar
10 /150 bar
. / / // |
6 ,/ /| 100bar
/S
/ 50 bar
, /,//// L
17—
0 1000 2000 3000 4000 5000
n [rpm]
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5 - CURVES AND CHARACTERISTIC DATA OF GROUP GP2 PUMPS

(values obtained with mineral oil with viscosity of 36 cSt at 50°C)

5.1 - Flow rate curves Q=f (n)

Q [I/min]
50
45
GP2-0113
40 //
35 /
30 / GP2-0095 —|
// GP2-0070
25 // 4
20 / /
15 //// /
10 7/
5 7/‘
0 1000 2000 3000 4000 5000
n [rpm]
5.2 - Efficiencies
VOLUMETRIC TOTAL
PUMPS":ZOEMINAL EFFICIENCY EFFICIENCY
[%] [%]
0070 0,92 0,87
0095 0,95 0,88
0113 0,95 0,87
0140 0,93 0,87
0158 0,95 0,86
0178 0,93 0,85
0208 0,93 0,88
0234 0.97 0,89
0279 0,94 0,85
5.3 - Noise level
PUMP NOMINAL SIZE NOEE I(f)\]IEL
0070 75
0095 77
0113 77
0140 72
0158 72
0178 73
0208 74
0234 76
0279 76

11 100/116 ED

obtained with operating pressure 0 bar

SERIES 20
Q [I/min]
%0 GP2-(;)279 J
80 / GP2-0234
/ / GTP2-020§

:: / // , GLP2-017113
50 N/ E
N/ 7/4

o )
20 A ///
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0 1000 2000 3000 4000 5000
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10

n [rpm]

The volumetric and total efficiencies for the various nominal
dimensions of the Group GP2 pumps, measured at 1500 rpm and
with 150 bar operating pressure, are shown in the table.

The total efficiency considers the volumetric efficiency and the
mechanical efficiency of the pump in the specified operating
conditions.

The noise levels for the various nominal dimensions of the Group
GP2 pumps, measured at 1500 rpm, with 150 bar operating
pressure and measured at a distance of 1 metre from the pump, are
shown in the table.
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5.4 - Absorbed power curves N=f (n), measured with operating pressures from 50 to 250 bar
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GP

SERIES 20
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SERIES 20

6 - CURVES AND CHARACTERISTIC DATA OF GROUP GP3 PUMPS

(values obtained with mineral oil with viscosity of 36 cSt at 50°C)

6.1 - Flow rate curves Q=f (n)

Q [I/min]
90
80 GP3—0264
70 / , GP3-0225
/ |
// , GP3-0207
60 / 4
% ////
40 ////!
30 /
20 /
10
0 1000 2000 3000 4000
n [rpm]
6.2 - Efficiencies
VOLUMETRIC TOTAL
PUMPS":gEMINAL EFFICIENCY EFFICIENCY
[%] [%]
0207 0,88 0,83
0225 0,97 0,92
0264 0,90 0,84
0337 0,92 0,87
0394 0,91 0,86
0427 0,92 0,82
0514 0,93 0,83
0600 0,85 0,82
0696 0,95 0,90
0776 0,93 0,87
0876 0,89 0,84
6.3 - Noise level
NOISE LEVEL
PUMP NOMINAL SIZE
[dB (A)]
0207 75
0225 75
0264 76
0337 72
0394 72
0427 73
0514 75
0600 77
0696 77
0776 76
0876 78

11 100/116 ED

obtained with operating pressure 0 bar

Q [I/min]
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20
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The volumetric and total efficiencies for the various nominal
dimensions of the Group GP3 pumps, measured at 1500 rpm and
with 150 bar operating pressure, are shown in the table.

The total efficiency considers the volumetric efficiency and the
mechanical efficiency of the pump in the specified operating
conditions.

The noise levels for the various nominal dimensions of the Group
GP3 pumps, measured at 1500 rpm, with 150 bar operating
pressure and measured at a distance of 1 metre from the pump, are
shown in the table.
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6.4 - Absorbed power curves N=f (n), measured with operating pressures from 50 to 250 bar

11 100/116 ED
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SERIES 20
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GP

tapered shaft end
(standard, identification code 7)

71——1

SERIES 20
7 - GROUP GP1 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH STANDARD FLANGE
dimensions in mm M
68 L
11.5 @ [R 56 T 55 —=f
M10x1— . | .
212 | L\ @ I @ )24.5 1 i
[ 86 73 - Jf 845
12 -0.020
con. 1:8 9], (& L g3018 %%

4 holes rectangular
mounting flange

S (standard,
identification code 9)

flanged ports
—— 30 ——— (standard,
identification code F)

212 drainage port 1/4” BSP on also available with BSP ports
reversible pump only (identification code B)
L L 1 suction port clockwise|2 delivery port clockwise
M10x1 13.2 .
}Xii ﬁ pudrpp nominal L M rotation rotation
imension flange BSP flange BSP
1.5 1.5 0013 40 80,5
315 J« 0020 41 82,5 3/8”
cylindrical with key shaft end 0027 42 84,5
(identification code: 5) 0034 43 86,5 i
0041 44 | 885 | 913 112 @13
NOTE: 0051 455 | 915
1. On pumps with anticlockwise rotation the ports (1) and (2) : ! .
are reversed 0061 47 94,5 1/2
2. On reversible pumps the delivery port has the same 0074 49 98,5
size of the suction 0091 51,5 103,5

8 - GROUP GP1 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH SAE FLANGE

splined shaft end
SAE J744 20/40 d.p. - 9T
(standard, id. code 1)

——27
19 —= 8
15 —=

2 holes SAE J744
flange - type “B”

(identification code 0)

dimensions in mm

-1 + 845

-J}NF threaded
0

cylindrical shaft end SAE J744 ports
(identification code: 0) . (identification
97 dra|nage port 1/4” BSP on code U)
reversible pump only
19 8
Pump 1 suction port clockwise rotation | 2 delivery port clockwise rotation
nominal L M
dimension flange UNF flange UNF
0013 42 182,5
0020 43 |84,5
0027 44 86,5
0034 45 188,5 3/4” - 16 UNF 9/16” - 18 UNF
NOTE: 0041 46 |90,5 13 13
1. On pumps with anticlockwise rotation the ports (1) and (2) 0051 47,5|93,5
are reversed 0061 49 (96,5
2. On reversible pumps the delivery port has the same
size of the suction 0074 o1 11005 7/8” - 14 UNF 3/4” - 16 UNF
0091 53,5]105,5]
11 100/116 ED 11/16
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GP

SERIES 20
9 - GROUP GP2 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH STANDARD FLANGE
dimensions in mm M
88 =— L
12 28 5 +- 19 M8
T -0.02 T
M12x1.5 — - 47005 —
Y /-
214.7 T' ]» < I _ ]
[ jﬁ K 325 ﬁ 0/
i E— ) @ 112.5 1T T |
97 % Y | B *ﬁ &ﬂ 102
15.5 -0.025
tapered shaft end con. 1:8 036,508 %
(standard, id. code 7) I |
flanged ports
g 4 holeg rectangular _= 40 1= (standard, code F)
-0.02 mounting flange also available with
4 005 90 (standard, id.code 9) BSP ports id.code B)

215

drainage port 1/4” BSP on
reversible pump only

cylindrical shaftend ,,

SAE J744
(id. code: 0)
ﬁ :
76
NOTE:

are reversed

size of the suction

215.88 i

32 —=—

1. On pumps with anticlockwise rotation the ports (1) and (2)

2. On reversible pumps the delivery port has the same

=——>90

drainage port 1/4” BSP on
reversible pump only

T . 1 suction port 2 delivery port
pudr!lp nominal L M clockwise rotation clockwise rotation
- L imension flange BSP flange BSP
30
s L 0070 47,5 97,5 13 )
: 0095 495 | 1015 172
cylindrical with key shaft end 0113 51 1045 @13
(id code: 5) 0140 53 | 1085
1/2”
NOTE: 0158 54,5 | 11,5
1. On pumps with anticlockwise rotation the ports (1) and (2) 0178 56 114,5 219 3/4”
are reversed 0218 58,5 119,5
2. On reversible pumps the delivery port has the same 0234 605 1235 @19
size of the suction 0279 64 130.5
10 - GROUP GP2 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH SAE FLANGE
dimensions in mm 2 holes SAE J744 130 ‘ M
flange - type “B” 106.4 ‘ L —
(id. code 0)
splined shaft end T 325*
SAE J744 6/32 d.p. - 9T % 8
(standard, id. code 1) 2! ‘
JA‘
{ { b - 102
.
— [

6.4

- \ UNF threaded

19

ports (id. code U)

+0.03
° Pump 1 suction port clockwise rotation | 2 delivery port clockwise rotation
nominal L M
dimension flange UNF flange UNF
+003 0070 47,5|97,5 513
15.85 0095 49,5(101,5
0113 51 (104,5 13
0140 53 [108,5
11/16” 7/8”
1 4,5 (111
0158 154501115 12 UNF 14 UNF
0178 56 |114,5 19
0208 58,5(119,5
0234 60,5(123,5 19
0279 64 (1305

11 100/116 ED
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SERIES 20

11 - GROUP GP3 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH STANDARD FLANGE

tapered shaft end
(standard, id. code 7)

con. 1:8

(id. code: 5)

220

NOTE:

are reversed
2.
size of the suction
3.

is 51 mm

14 33T
M14x1.5 -
|

([

cylindrical with key shaft end

-

1. On pumps with anticlockwise rotation the ports (1) and (2)
On reversible pumps the delivery port has the same

On dimension H, the values marked with * refer to the
suction port only, whereas the delivery port dimension

drainage port 3/8” BSP on reversible pump only

A

-0.02
4 -0.05

M
L
5 >23,5T

M10

flanged ports
(standard,
id. code F)

T
3 T
® e NI
151.5
122 128 ﬁ 1 7{§ {D/ =
-0.025 —+ -
050.8 % \®
T X— 4 holes
rectangular
) mounting flange
5 _‘3‘_8?, 105 (standard, id. code 9) = H
’H’ 120.5 dimensions in mm
- @ 21.5 Pump 1suction port clockwise rot. | 2 delivery port clockwise rot.
—* nominal L M H
dimension flange BSP flange BSP
0207 64 [129,5| 56 3/4°
0225 64,5/130,5| 56
0264 66 |133,5| 56 19 3/4”
0337 68,5(138,5| 56 @27 1"
0394 70,5|142,5| 56
0427 72 [145,5| 51
0514 75 [151,5] 56 11/4” 1
0600 78 [157,5| 62 227
0696 81,5(164,5 | 62* 233
0776 84 169,562 11/2” 11/4”
0876 87 |175,5| 62

12 - GROUP GP3 PUMPS OVERALL AND MOUNTING DIMENSIONS WITH SAE FLANGE

16/32d.p. - 13T
(standard, id. code 1)

(id. code: 0)

NOTE:
1.
are reversed
2.
size of the suction

SAE J744 splined shaft end

2 holes

SAE J744
flange type “B”
(id.code 0)

SAE J744 cylindrical shaft end

41#

33 4=

On pumps with anticlockwise rotation the ports (1) and (2)

On reversible pumps the delivery port has the same

41
315

174

156

drainage port 3/8” BSP on

0
2101.6 "0-0

9.7

25

\ UNF threaded
ports (id. code U)

’ +0.03

-H—6.35 0
1

+0.03

2222 ©

reversible pump only dimensions in mm

Pump 1suction port clockwise rot. |2 delivery port clockwise rot.
nominal L M
dimension flange UNF flange UNF

0207 65 130,5
0225 65,5 131,5 15/16”
0264 67 134,5 12 UNF 19 116"
0337 69,5 139,5 @27 12 UNF
0394 71,5 143,5 15/8"
0427 73 146,5 12 UNF
0514 76 152,5
0600 79 158,5 o 27
0696 82,5 165,5 >33 17/8” 15/16”
0776 85 170,5 12 UNF 12 UNF
0876 88 176,5

11 100/116 ED
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13 - INSTALLATION

— The GP gear pumps can be installed with the shaft oriented in any position.

— Be sure the control rotation direction corresponds to the direction of the arrow marked on the pump before putting the pump into operation.
— Before starting, the pump body has to be filled with the fluid.

— ltis necessary to vent the air from the delivery connection before operating it the first time.

— The pump start up, especially at a cold temperature, should occur with the pump unloading.

— The suction line must be suitably sized to facility the flow of the oil. Bends and restrictions or an excessive line length can impede correct
operation of the pump. It is advisable that the speed of 1 + 2 m/sec is not exceeded in the suction line.

— The minimum suction pressure allowed is -0,3 bar relative. The pumps can not function with suction pressure.

— The gear pumps must not operate with a rotation rating of less than the minimum rotation speed (see table 3 - performance ratings). They
must be filled with the same plant operation oil before installation. Filling is done through the connection lines. If necessary, rotate the pump
manually.

— The motor-pump connection must be carried out directly with a flexible coupling able to compensate any offsets. Couplings that generate
axial or radial loads on the pump shaft are not allowed.

14 - MULTIPLE PUMPS
The possibility to couple several pumps makes it possible to create multi-flow groups with independent hydraulic circuits.
While sizing coupled pumps, it is necessary to make reference to the following conditions:

- The coupling can be carried out between pumps with the same dimensions or to a size of decreasing order.
- The max. rotation speed is determined by the pump with the lowest speed.
- The values of the max. applicable torque can not be exceeded.

14.1 - Maximum applicable torque
The input torque (M) for each pump is given by the following ratio:

M = 9550 N = N

n

n = rotation speed [rpm]

Q = flow rate [I/min]

where the absorbed power (N) is given by: Ap = differential pressure between the pump suction and delivery [bar]

N= Q-Ap N = total efficiency (see diagrams in par. 4.2 - 5.2 - 6.2).

600 ° ntot

= [kW]

or it can be obtained from the diagrams ABSORBED POWER (see paragraphs 4.4 - 5.4 - 6.4).

If several pumps are coupled, the torque of each single pump has to be added to the torque of subsequent pumps when they are loaded
simultaneously.

The obtained torque value for each pump has to be lower than the value specified in the table below.

If the obtained torque values are higher than the ones stated in the table, it is necessary to reduce the working pressure value or to replace the
overloaded pump with a pump suitable to bear the required torque.

MAX TORQUE APPLICABLE TO THE SHAFT MAX APPLICABLE TORQUE [Nm]
OF THE FRONT PUMP [Nm] (not simultaneously to the front pump)
tapered shaft SAE J744 SAE J744 PUMP TO BE MATED
FRONT PUMP SIZE with key splined shaft | cylindrical shaft
code 7 code 1 cod. 0 GP1 GP2 GP3
GP1 100 100 60 -
GP2 200 185 140 50
100
GP3 300 600 450 220

11 100/116 ED
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15 - MULTIPLE PUMPS OVERALL DIMENSIONS

GP

SERIES 20

NOTE: For the dimensions of groups
composed of three or more pumps, please
consult our Technical Dept.

~— K —= ~—B
H A
dimensions in mm
FRONT PUMP | REAR PUMP
PUMP SIZE NOS'YIZIEAL
H K A B
0013 86 40 86,5 46
0020 88 41 88,5 47
0027 90 42 90,5 48
0034 92 43 92,5 49
GP1 0041 94 44 94,5 50
0051 97 455 | 97,5 51,5
0061 100 47 100,5 53
0074 104 49 104,5 55
0091 109 51,5 | 109,5 | 57,5
0070 101 47,5 | 103,5 | 53,5
0095 105 495 | 1075 | 55,5
0113 108 51 110,5 57
0140 112 53 114,5 59
GP2 0158 115 54,5 | 117,5 | 60,5
0178 118 56 120,5 62
0208 123 58,5 | 1255 | 64,5
0234 127 60,5 | 129,5 | 66,5
0279 134 64 136,5 70
0207 135,5 64 137 71,5
0225 136,5 | 64,5 138 72
0264 139,5 66 141 73,5
0337 1445 | 68,5 146 76
0394 148,5 70,5 150 78
GP3 0427 151,5 72 153 79,5
0514 1575 | 75 159 | 825
0600 163,5 78 165 85,5
0696 1705 | 81,5 172 89
0776 175,5 84 177 91,5
0876 181,5 87 183 94,5

11 100/116 ED
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16 - CONNECTION FLANGES

GP

SERIES 20

ALUMINIUM FLANGES
TYPE RP

dimensions in mm

D

OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.

20015 PARABIAGO (MI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

1
STEEL FLANGES
TYPE RPA
] 1
B G-
ALUMINIUM FLANGES TYPE RP Fastening bolt and O-rings included
Flange Flange Prnax (1) (2)
code description | [bar] oA B c 2D E F G SHC bolts seals
0610506 RP1-38 3/8"BSP | 30 | 65 | 125 | 30 | 26 | 18 OR 121
GP1 n°3 - M6x35
0610248 RP1-12 1/2"BSP | 30 | 655 [ 125| 30 | 26 | 18 (15.88x2.62)
0610508 RP2 - 12 1/2"BSP | 40 | 85 [ 185 | 40 | 31 | 20 OR 130
GP2 180 n°3 - M8x45
0610249 RP2 - 34 3/4"BSP | 40 | 85 | 185 | 40 | 31 20 (22.22x2.62)
0610717 RP3 - 34 3/4"BSP | 51 [105| 25 | 46 | 43 | 26 OR 4118
GP3 n°3 - M10x60
0610250 | RP3-100 1” BSP 56 | 10,5| 25 | 46 | 43 | 26 (29.75x3.53)
STEEL FLANGES TYPE RPA
Flange Flange Prnax 1) (2)
code description | [bar] oA B c 2D E F G SHC bolts seals
0771048 | RPA1-38 3/8"BSP | 30 | 65 | 12 | 24 | 17 | 95 OR 121
GP1 n°3 - M6x20
0771049 | RPA1-12 1/2"BSP | 30 | 65 | 12 | 24 | 17 | 95 (15.88x2.62)
0771050 | RPA2-12 1/2’BSP | 40 | 85 | 20 | 36 | 22 | 11,5 OR 132
GP2 n°3 - M8x25
0770615 | RPA2-34 3/4"BSP | 40 | 85 | 20 | 36 | 22 | 115 (23.81x2.62)
0771051 | RPA3-34A | 315 | 3/4°BSP | 51 | 105 | 24 | 46 | 26 | 13
0770617 |RPA3 - 100A 1" BSP 51 [105| 24 | 46 | 26 | 13
GP3 | 0770618 | RPA3-34B 3/4” BSP 6 | 10 24 | 46 | 26 | 13 N3 - M10x30 OR 3125
- S S (31.42x2.62)
0770619 |RPA3 - 100B 1" BSP 56 [ 105| 24 | 46 | 26 | 13
0771052 |RPA35 - 114A 1"%BSP | 62 | 13 | 31 55 | 35 | 17 | n°3-M10x35
DUPLOMATIC

11 100/116 ED
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1P

EXTERNAL GEAR PUMPS
SERIES 11

OPERATING PRINCIPLE

H_ — The 1P pumps are fixed displacement external
gear pumps with axial clearance compensation.

— They give high volumetric flows even with high

] [ \ operating pressures, a low noise level, and they
| have a high endurance thanks to the balancing

- system of the loads on the guide bushings.

e _ They are available with displacements going
# | L from 1,1 to 8,0 cm3/rev and with operating
" — / pressures of up to 230 bar.
— They are available with clockwise rotation
|4_ direction and with tapered shaft.

— The hydraulic connection is with BSP threaded
ports type.

TECHNICAL SPECIFICATIONS

PUMP SIZE

1P

Displacement range

cmd/rev 1,1+8,0

Flow rate and operating pressures

see table 3 - Performances

Rotation speed

see table 3 - Performances

Rotation direction

clockwise (seen from the shaft side)

Loads on the shaft

radial and axial load are not allowed

Hydraulic connection

threaded ports BSP

Type of mounting

4 hole flange - rectangular type

Mass

kg approx. 1,6

HYDRAULIC SYMBOL

Ambient temperature range

Fluid temperature range

Fluid viscosity range

Recommended viscosity

Degree of fluid contamination

°C —20/+50

°C —-15/+80
see par. 2.2

cSt 25 +100
see par. 2.3

11 110/110 ED
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D 1P

SERIES 11

1 - CODIFICATION

1P| - R /11N
External ‘_FI

gear pump with 4 hole rectangular flange and

— Seals:
BSP threaded ports N = NBR seals for mineral oils

Nominal size
(flow rate in I/min a 1450 rev/min)
see table 3 - performances

Series No.
(from 10 to 19 sizes and mounting
dimensions remain unchanged)

Clockwise rotation
and tapered shaft with key

2 - HYDRAULIC FLUID
2.1 Type of fluid

Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives, in conformity with the requisites of the following standards:
- FZG test - 11th stage - DIN 51525 - VDMA 24317

For use with other types of fluid (water glycol, phosphate esters and others), consult our technical dept.

Operation with fluid at a temperature greater than 80°C causes a premature deterioration of the fluid quality and of the seals. The physical and
chemical properties of the fluid must be maintained.

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity 12 cSt referred to the maximum fluid temperature of 80 °C
optimum viscosity 25+ 100 cSt referred to the operating temperature of the fluid in the tank
maximum viscosity 1600 cSt limited to only the start-up phase of the pump

2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with B, 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance
of the pump. Hence, use of a filter with 3,,2100 is recommended.

If there is a filter installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in paragraph 6.
The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

3 - PERFORMANCES (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

DISPALCEMENT MAX. FLOW RATE|MAX OPERATING | - HAX ERBR | MAX.ROTATION | MIN.ROTATION
PUMP SIZE | NOMINAL SIZE (at 1500 rpm) SPEED SPEED
[cm3/rev] - (ar 1500 rpm) (at 1500 rpm.)
[I/min.] [bar] [bar] [rpm] [rpm]
1,6 1,1 1,6
2 1,3 2,0
1000
2,5 1,6 24 230 270 6000
3,3 2,1 32
4,2 2,7 4,0
1P 5 3,2 48 5000
800
5,8 37 5,6 210 250 4500
6,7 4,2 6,4 4000
7,5 4,8 72 3500
190 230
9,2 5,8 8,7 3000 600
11,5 8,0 11,9 160 200 2100

11 110/110 ED 2/4
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SERIES 11

D

4 - CURVES AND CHARACTERISTIC DATA OF GROUP 1P PUMPS (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

4.1 - Flow rate curves Q=f (n) obtained with operating pressure 0 bar

Q [/min] Q [/min]
12 32 ‘
/ 1P-4,2 1P-11,2
/ ‘ 28 |
10 1P-3.3 1P 9‘2
/ -
/ 24 / / ‘
8 | / / 1P-7,5
/ 20 7 1P-6,7
, 1P-2,5 / /// |
6 / / 1P-2‘ 16 / / 1P-5,8
7 / L ‘ / / y v/ .
/ P16 12 / / //
4 a4 // 7 o
w4 : /VA
7 4
2 % ey &
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Nfrpm] N [[rpm]
4.2 - Efficiencies 4.3 - Noise level (at 1500 rpm)
VOLUMETRIC TOTAL NOISE
N OMT:LV'LPSIZE EFFICIENCY EFFICIENCY NOMThLJJLVILPSIZE LEVEL
[%] [%] [dB (A)]
1,6 0,96 0,85 1,6 55
2 0,94 0,87 2 58
2,5 0,94 0,87 2,5 58
3,3 0,96 0,90 3,3 60
42 0,96 0,90 4.2 65
5 0,96 0,90 5 66
5,8 0,96 0,89 5,8 66
6,7 0,97 0,92 6,7 68
7,5 0,97 0,93 7,5 72
9,2 0,95 0,89 9,2 72
11,5 0,94 0,89 11,5 74
4.4 - Absorbed power / pressure (at 1500 rpm)
P [KW] ‘ P [KW] ‘
2 5 T
42 15
/
3.3 4
1.5 :
- P yd 92
T 25 3 ///7657%
1 _ 2 5.8
P , =
// 1.6 il
0.5 o
. %7 1
0 — 0
0 50 100 150 200 250  p[bar] 0 50 100 150 200 250  p[bar]
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5 - OVERALL AND MOUNTING DIMENSIONS

1P

SERIES 11

4 holes
67 rectangular flange
9 20 ﬁ 52.4 ~ L
0
M7 — ‘ 0.4 70025 7 T
i .
28 ‘ | I ‘
e o (=T
B B St - 86.5 T 7
{0 = ] 77\77 7
o 5.3 71.9
9.52
con. 1:8 ‘ 0,083 ‘ @
s l $ *$ @25.4fg "0-053
tapered shaft end ‘
———+=— 75
-5 —]
dimensions in mm
Pump nominal
Pump code dimension L M ! 2

0710842 1P-1,6 34 75
0710843 1P-2 345 | 76
0710844 1P-2,5 35 77 . deli
0710845 1733 36 | 79 S‘;‘;t;t‘?” Zg’f_ry
0710846 1P-4,2 37 81 ) .

: ” 3/8” BSP
0710847 1P-5 38 83 3/8"BSP
0710848 1P-5.8 39 | 8 clockwise clockwise
0710849 1P-6,7 40 | 87 rotation direction rotation direction
0710850 1P-7,5 41 89
0710851 1P-9,2 43 93
0710852 1P-11,5 47 | 101

6

- INSTALLATION

The 1P gear pumps can be installed with the shaft oriented in any position.

Be sure the control rotation direction corresponds to the direction of the arrow marked on the pump before putting the pump into operation.
It is necessary to vent the air from the delivery connection before operating it the first time.

The pump start up, especially at a cold temperature, should occur with the pump unloading.

The suction line must be suitably sized to facility the flow of the oil. Bends and restrictions or an excessive line length can impede correct
operation of the pump. It is advisable that the speed of 1 + 2 m/sec is not exceeded in the suction line.

The minimum suction pressure allowed is -0,3 bar relative. The pumps can not function with suction pressure.

The gear pumps must not operate with a rotation rating of less than the minimum rotation speed (see table 3 - performances). They must be
filled with the same plant operation oil before installation. Filling is done through the connection lines. If necessary, rotate the pump
manually.

The motor-pump connection must be carried out directly with a flexible coupling able to compensate any offsets. Couplings that generate
axial or radial loads on the pump shaft are not allowed.

DUPLOMATIC
OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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OLEODINAMICA

IGP

INTERNAL GEAR PUMPS
SERIES 10

OPERATING PRINCIPLE

— IGP pumps are volumetric displacement
pumps with internal gears, available in five
sizes, each divided into a range of different
displacement.

— The pumps feature high volumetric
performance levels, thanks to both radial and
axial compensation in proportion to operating
pressure, in addition to low noise levels.

— Optimal load distribution and special friction
bearings enable continuous duty at high
pressures and ensure extended pump lifetime.

— IGP pumps are also available in multiple
versions which can be combined to make
multi-flow groups.

TECHNICAL SPECIFICATIONS

IGP PUMP SIZE 3 4 5 6 7
Displacement range cmd/rev 3,6 +10,2 13,3+32,6 | 33,1 +64,9 |64,1 +126,2 [125,8 + 251,7|
Flow rate range (at 1.500 rpm) 1/min. 54+153 19,9+48,9 | 496+97,3 |96,1 +189,3 |188,7 + 377,5
Operating pressures see table 3 - performances

Rotation speed see table 3 - performances

Rotation direction clockwise or anticlockwise (seen from the shaft side)

Loads on the shaft consult our technical department for the extent of axial and radial loads
Hydraulic connection flanged fittings SAE J518 c code 61 (see par. 28)

Type of fastening flanged SAE J744 ¢

Mass (single pump) kg 4+48 8,6 =11 15,6 +18,7| 29,2+35 46,5 + 59
Ambient temperature range °C -10/+60 HYDRAULIC SYMBOL

Fluid temperature range °C -10/+80

Fluid viscosity range see par. 2.2

Recommended true viscosity cSt 25 + 100

Degree of fluid contamination see par. 2.3

12 100/110 ED 1/20



D IGP

SERIES 10
1 - IDENTIFICATION CODE
L 1 ‘
Internal Series No. (the overall
gear pump and mounting dimensions
remain unchanged from
10 to 19)
Pump size:
- single pump

- front pump (only for double pumps): L Type of shaft end

3=from 3,6to 10,2 cm3rev 1 = with key
4 =from 13,3to 32,6 cmd/rev other types of shafts are
5=from 33,1to 64,9 cm¥rev available upon request

6 = from 64,1 to 126,2 cm3/rev
7 = from 125,8 to 251,7 cm®/rev

L. Mounting flange

. 0 =type SAE - 2
Added pump size 1 =type SAE - 4 (only for IGP7)
(only for double pumps): other flange types are available upon
3=from 3,6to 10,2 cm¥rev request
4 =from 13,3to 32,6 cm®/rev
5=from 33,1to 64,9 cm¥rev — Rotation direction (seen from the shaft side)
6 = from 64,1 to 126,2 cm¥/rev R = clockwise L = anticlockwise
7 = from 125,8 to 251,7 cmd/rev
Size: ——— Added pump size:
- single pump (only for double pumps)
- front pump (only for double pumps) (see performances table, par. 3)

(see performances table, par. 3)

2 - HYDRAULIC FLUID
2.1 - Fluid type

Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives.
For use with other types of fluid, keep in mind the limitations shown in the following table or consult our technical department for authorization
of use.

FLUID TYPE NOTES
HFC (water glycol solution - The performances shown in the table in par. 3 must be reduced of 20%.
with proportion of water - The maximum speed of the fluid in the suction line must not exceed 1 m/s.
<40 %) - The suction pressure must not be less than 0,8 bar absolute.

- The maximum fluid temperature must be less than 50°C.

HFD (phosphate esters) Operation with this type of fluid is not allowed.

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity 10 cSt referred to the maximum fluid temperature of 80 °C
optimum viscosity 25 +100 cSt referred to the fluid working temperature in the tank
maximum viscosity 2000 cSt limited to only the start-up phase of the pump

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with B,, 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance
of the pump. Hence, use of a filter with B,,2100 is recommended.

If there is a filter installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in paragraph 3.
The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

12 100/110 ED 2/20
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IGP

SERIES 10
3 - PERFORMANCES (obtained with mineral oil with viscosity in the range of 25 + 100 cSt)
PRESSURE MIN. ROTATION
e[ ouna | DSPLACEUENT ek rLow v
SIZE DIMENSION 2 - P (note 3) [rpm]
(note 2) [V/min.] steady/peak [rpm] (note 4)
003 3,6 5,4
005 5,2 7,8
IGP3 006 6,4 96 330 345 3600 400
008 8,2 12,3
010 10,2 15,3
013 13,3 19,9 3600
016 15,8 23,7 330 345 3400
IGP4 020 20,7 31,0 3200 400
025 254 38,1 300 330 3000
032 32,6 48,9 250 280 2800
032 33,1 49,6 3000
315 345
040 41 61,5 2800
IGP5 400
050 50,3 75,4 280 315 2500
064 64,9 97,3 230 250 2200
064 64,1 96,1 300 330 2600
080 80,7 121,0 280 315 2400
IGP6
100 101,3 151,9 250 300 2100 400
125 126,2 189,3 210 250 1800
125 125,8 188,7 300 330 2200
160 160,8 241,2 280 315 2000
IGP7 400
200 202,7 304,0 250 300
1800
250 251,7 3775 210 250
Note 1) In continuous operating conditions, the maximum suction pressure is 2 bar while the minimum pressure must not be less than -0,2

Note 2)

Note 3)

Note 4)

12 100/110 ED

bar. A minimum suction pressure of - 0,4 bar is allowed for brief periods of time (the pressure values are to be considered

relative).

The working tolerances can reduce the displacement by 1,5% max. The flow rate at 1500 rpm shown in the table considers

operation with pressure of 10 bar.

The steady and peak pressures shown above are valid in the speed range of 400-1500 rpm.
For speeds greater than 1500 rpm, the extent of the peak pressure must be reduced.

For use at variable speed in the range less than 400 rpm or greater than 1500 rpm, there are limitations of the allowable

pressures. Contact our technical department for applications outside this range.
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D IGP

SERIES 10
4- IGP3 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 46 cSt at 40°C)
The data shown in the diagrams were noted with pump rotation speed = 1500 rpm.
FLOW RATE/PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q [Vmin] A 1 [%] A
20 100
§<\\ n vol
95 —— 010
15 010 N tot T —— |003
008 0 010
10 006 85 // —— 003
005 80
5 003 /
0 — 70 —
0 50 100 150 200 250 300 350 p|bar] 0 50 100 150 200 250 300 350 pbar]
ABSORBED POWER NOISE LEVEL
N [KW] ‘ [dB(A)] ‘
10 / 010 60
s 010
8 s 55
003
6 e 006 T —
P /// 005 s0 | A
4 ////// / /
|__—|003
, Aé/// 45
/ —
%/
0 — 40 —
0 50 100 150 200 250 300 350 p[bar] 0 50 100 150 200 250 300 350 p|[bar]

The noise pressure levels were measured in a semi-
anecoic room, at an axial distance of 1 m from the
pump.

The values shown must be reduced by 5 dB(A) if they
are to be considered in a completely anecoic room.
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SERIES 10
5- IGP4 PUMP CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 46 cSt at 40°C)
The data shown in the diagrams were noted with pump rotation speed = 1500 rpm.
FLOW RATE/PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q [I/min] ‘ n (%] ‘
55 100 — nvol T
o \\\\§ 03‘2
2
90 —_
/ 013
35 025 85 ///
020 80 //
% 016 s / /
013 I l
15 — 70 o
0 50 100 150 200 250 300 350  p[bar] 0 50 100 150 200 250 300 350 pl[bar]
ABSORBED POWER NOISE LEVEL
N [KW] ‘ [dB(A)] ‘
25 032 1 65
v 025 ‘
20 P ,/ /’___032
o4 [ €0 — 013
15 A A~ 016 ] |
/ L~ ]
T
5 éé/ 50
=
0 — 45 —

0 50 100 150 200 250 300 350  p[bar] 0 50 100 150 200 250 300 350 p[bar]

The noise pressure levels were measured in a semi-
anecoic room, at an axial distance of 1 m from the
pump.
The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely anecoic
room.
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D IGP

SERIES 10
6- IGP5 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 46 cSt at 40°C)
The data shown in the diagrams were noted with pump rotation speed = 1500 rpm.
FLOW RATE/PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY

Q [min] A %] A
100

100
064 n vol
o . ———— 064
80 n tot 064 | —|032
90 — = 032

70 050 85 ////
60 040 80 7/

50 032 75 I I

40 — 70 o
0 5 100 150 200 250 300 350 p[oar] 0 50 100 150 200 250 300 350 p[bar]

ABSORBED POWER NOISE LEVEL
N [KW] A [dB(A)] A
50 70
064 05(‘) /064
40 / //
/ _— o0 65 — 032
35 AT~ 032 ///
< T A
e T~ 60
7 /// /
10 ,é,é 5 P
0 — 50 _—
0 50 100 150 200 250 300 350 p [bar] 0 50 100 150 200 250 300 350 p[bar]

The noise pressure levels were measured in a
semi-anecoic room, at an axial distance of 1 m
from the pump.

The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely anecoic
room.
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D

7- IGP6 PUMP CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 46 cSt at 40°C)

The data shown in the diagrams were noted with pump rotation speed = 1500 rpm.

FLOW RATE/PRESSURE CURVES

200
125
175 95
90
150 100 1
85
125
080 80
100 |
064 &
75 ‘ — 70

0 50 100 150 200 250 300 350 p|[bar]

ABSORBED POWER

N [KW] A [dB(A)]
100 75
80 125 100_|

7 s 70

60 // // — // 064
® %/ ’//// i
20 é// 60

77 i~

0 T— 55

0 50 100 150 200 250 300 350 p|[bar]

12 100/110 ED

Q [Vmin] A N [%] A
100

IGP

SERIES 10

VOLUMETRIC AND TOTAL EFFICIENCIES

1 vol

125

n tot

125

064

o
/

0 50 100

NOISE LEVEL

150

200

250

300

350

125

—
]

—

p [bar]

—

0 50 100

150

200

250

300

350

The noise pressure levels were measured in a
semi-anecoic room, at an axial distance of 1 m from

the pump.

The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely anecoic

room.

p [bar]

7/20



D IGP

SERIES 10
8- IGP7 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 46 cSt at 40°C)
The data shown in the diagrams were noted with pump rotation speed = 1500 rpm.
FLOW RATE/PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q [Umin] ‘ n [%] A
400 100 n vol
250 — 2%
350 95 1 ot 250 125
300 90 125
200
85 7/
250
160 80 A
| I
200 |
125 75 //
150 | — 70 —
0 50 100 150 200 250 300 350 p|[bar] 0 50 100 150 200 250 300 350 p [bar]
ABSORBED POWER NOISE LEVEL
N [KW] ‘ [dB(A)] ‘
200 80 250
/
250 —]
160 // - 200 | s 1 125
1 /’
/ ey 125 0 / /
80 /// ~ é/ il
WS oma 65
40 7
0 — 60 —
0 50 100 150 200 250 300 350 p[bar] 0 50 100 150 200 250 300 350 p][bar]

The noise pressure levels were measured in a
semi-anecoic room, at an axial distance of 1 m from
the pump.

The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely anecoic
room.
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D

9 - IGP3 PUMP OVERALL AND MOUNTING DIMENSIONS

IGP

SERIES 10

132 . N
dimensions in mm
35 8 195 c e 106.4
6 ‘ 12 o2 ol 51
\i
T i T @
. HINIRSAA" N®@
e = /s ﬂ% |1 —— 1 Suction
NS ] | — ‘ port
S -
© ‘ @\ . . !
} N @ 2 Delivery
\ port
—> @
NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery port, 2), is on the opposite side of the pump
| CONNECTION FLANGE
e (see par. 28)
@ ‘@//h c e g h i k | r v w DELIVERY | SUCTION
- 1 r IGP3-003 66 | 20,5 9 14 | 381| 175 | M8x13 381 | 175 | M8x13 0610718 0610718
@ @ IGP3-005 70 [ 205 | 1 14 | 381 | 175 | M8x13 381 | 17,5 | M8x13 0610718 0610718
@ IGP3-006 73 1205 | 1 19 | 475| 22 | M10x15 381 | 175 | M8x13 0610718 0610719
k
IGP3-008 | 77,5 | 205 | 13 19 | 475| 22 | M10x15 381 | 17,5 | M8x13 0610718 0610719
IGP3-010 | 825 | 205 | 13 21 | 524 26,2 | M10x15 381 | 17,5 | M8x13 0610718 0610713

10 - IGP4 PUMP OVERALL AND MOUNTING DIMENSIONS

c/2

c/2

2101.6 h8
225 h7

R

S———

e
o | o
oo

170

146

135

57.2

64

~>®

dimensions in mm

1 Suction
port

2 Delive
port 3

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery port, 2), is on the opposite side of the pump

CONNECTION FLANGE
(see par. 28)

c e g h i k I r v w DELIVERY | SUCTION

IGP4-013 | 88,5 31 13 23 | 524 26,2 | M10x15 381 | 175 | M8x13 0610718 0610713
IGP4-016 | 925 31 14 25 | 524 26,2 | M10x15 381 | 175 | M8x13 0610718 0610713
1GP4-020 98 31 18 27 | 58,7 30,2 [ M10x15 475 22 | M10x15 0610719 0610720
IGP4-025 | 104 31 18 30 | 587|302 | M10x15 475 22 | M10x15 0610719 0610720
IGP4-032 | 113 31 18 32 | 58,7 30,2 | M10x15 475 22 | M10x15 0610719 0610720

12 100/110 ED
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D

11- IGP5 PUMP OVERALL AND MOUNTING DIMENSIONS

IGP

SERIES 10

60 8,20 c 210 dimensions in mm
6 ‘ 18 cf2 /2
B 3
g .
© — 1 Suction
i L - port
o o I e | I | - I
S S -
! — 2 | Delivery
© port
NOTE: the pump is represented in the clockwise rotation configuration
. For the anticlockwise configuration, the delivery port, 2), is on the opposite side of the pump
CONNECTION FLANGES
-— {‘ — - % (see par. 28)
@ | Q/ h c e g h i k | r v w DELIVERY | SUCTION
- - _ )f IGP5-032 | 119 36 18 32 | 587 302 | M10x15 475 22 | M10x15 0610719 0610720
L IGP5-040 | 125 36 19 35 70 36 | M12x20 524 | 26,2 | M10x15 0610713 0610714
¢ 9|
\ — L — @ IGP5-050 | 132 36 21 40 70 36 | M12x20 524 | 262 | M10x15 0610713 0610714
IGP5-064 | 143 36 23 40 70 36 [ M12x20 524 | 26,2 | M10x15 0610713 0610714

12- IGP6 PUMP OVERALL AND MOUNTING DIMENSIONS

22

20

2152.4 h8
240 h7

r

ca. 109

95

N

1
©

o
o

A

“lfﬁ

—

264

228.6

NOTE: the pump is represented in the clockwise rotation configuration
For the anticlockwise configuration, the delivery port, 2), is on the opposite side of the pump

dimensions in mm

1 Suction
port

2 Delivery
port

CONNECTION FLANGES

(see par. 28)
c e g h i k | r v w DELIVERY | SUCTION
IGP6-064 | 140 40 23 40 70 36 | M12x20 524 | 262 | M10x15 0610713 0610714
IGP6-080 | 148 35 | 23 45 | 77,8 | 429 [ M12x20 70 36 M12x20 02?9(1714 0610721
IGP6-100 | 158 35 27 50 | 77,8| 429 | M12x20 70 36 M12x20 Onfil 2714 0610721
IGP6-125 | 170 40 30 50 | 77,8 429 | M12x20 70 36 M12x20 023&7514 0610721

12 100/110 ED

10/20



D

13- IGP7 PUMP OVERALL AND MOUNTING DIMENSIONS

IGP

SERIES 10

75 63

6. [20

ca. 2130

2152.4 h8

250 h7
L

70

ca. 135

114.3

264

14h9

264

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery port, 2), is on the opposite side of the pump

dimensions in mm

1 Suction
port

2 Delive
port v

CONNECTION FLANGES

(see par. 28)
c e g h i k | r v w DELIVERY | SUCTION
IGP7-125 | 152 48 30 50 | 77,8| 429 | M12x20 70 36 M12x20 0n6m1E 2714 0610721
IGP7-160 162 48 30 56 89 | 50,8 | M12x20 70 36 M12x20 02]905714 0610722
IGP7-200 | 174 46 34 62 89 | 508 | M12x20 70 36 M12x20 On(gl (g714 0610722
IGP7-250 | 188 42 38 72 11063 | 62 | M16x25 70 36 M12x20 Or?gt(é7514 0610723

NOTE 5: For applications with delivery pressure greater than 200 bar, it is necessary to use the special connection flange, code 0610725.

12 100/110 ED
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D

IGP

SERIES 10

14 - IGP33 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

35 8 19.5

¢ (IGP 3) 45 c(IGP 3) e 106.4

132

E;_‘ 12

cl2 225 225 c/2 cl2

282.55 h8
218 h7

L
\

alphabetical letters

dimensions in mm

Jul

©
-q |
JJ}lL\l | 5 L\JJ}[LU

Refer to the values in the table of par.
9 for the dimensions expressed with

1 A M10x15
I

< 1 Suction
ol port
le}
2 Delivery
ports

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

15 - IGP43 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

170

c(IGP4) 66 c(IGP3) e 146

c/2

c/2 33 33 c/2 c/2 64

25 h7

e 1 |®

2101.6 h8

LT =
iE =l N @

Lol o @
s S (@

(I
g

paragraph 9 for IGP3

paragraph 10 for IGP4

for the dimensions expressed with
alphabetical letters

dimensions in mm

Refer to the values in the tables of:

36 M12x18

|
J 1 Suction
O port
= -
> 2 Delivery
\g' ports

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

12 100/110 ED
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D IGP

SERIES 10

16 - IGP44 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

170

31 146

64

-

=R N@
)

7.5

2101.6 h8
225 h7

r— 1 |®
13.5
28

(I P
A4

=®

36 M12x18

il
{bd\f

[
o - — .
Refer to the values in the table S N 1 ggrct:tlon
of par. 10 for the dimensions [ )
expressed with alphabetical | @ | @ | @ )
letters t j'_‘_t J 2 Delivery
ports
NOTE: the pump is shown in the clockwise rotation configuration
dimensions in mm For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

17 - IGP53 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

60 8,20 c (IGP 5) 80 c(IGP 3) e 210
6‘ 18 ci2 c/2 40 40 c/2 cl2
)
! e 1
~ |
of o > © |0 g%
= ] — —
R g -1 N U NN Y T | RN N S =
R | 0.0
) w/ 8 -
o) ,@, |
(o]

42.9 M12x20

Refer to the values in the tables of: 1 Suction
paragraph 9 for IGP3 © port
paragraph 11 for IGP5 N
for the dimensions expressed with 2 Delivery
alphabetical letters ports

. . . NOTE: the pump is shown in the clockwise rotation configuration
dimensions in mm For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

12 100/110 ED 13/20



D

IGP

SERIES 10

18 - IGP54 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

60 820 c(

IGP 5)

c (IGP 4)

61118 cl2

c/2

c/2 c/2

@32 h7
|

2127 h8

|

\

I
17.5

Refer to the values in the tables of:
paragraph 10 for IGP4

paragraph 11 for IGP5

for the dimensions expressed with
alphabetical letters

dimensions in mm

89

R S .

For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

50.8 M12x20
$ 1 é\j 60
I
°o o) @

1 Suction
port

2 Delivery
ports

NOTE: the pump is shown in the clockwise rotation configuration

19 - IGP55 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

60 820

¢ (IGP 5)

90

¢ (IGP 5)

6‘ 18 cl2

c/2

c/2 c/2

2127 h8
232 h7
I
|
(1]

B

45 45
|
|
|

Refer to the values in the table
of par. 11 for the dimensions
expressed with alphabetical
letters

dimensions in mm

M12x20

89

S R P N

For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

I

! 60

h
@

SRS

1 Suction
port

2 Delivery
ports

NOTE: the pump is shown in the clockwise rotation configuration

12 100/110 ED
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D

IGP

SERIES 10
20 - IGP64 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS
80 822 ¢ (IGP 6) 110 ¢ (IGP 4) 264
6 120 o2 o2 55 55 2 a2 228.6
100

2152.4 h8
240 h7

dimensions in mm

Refer to the values in the tables of:
paragraph 10 for IGP4
paragraph 12 for IGP6
for the dimensions expressed with
alphabetical letters

T

|
s
B [ e
1
—~ )
62 M16x25

106.3

-t —=—

For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

(N

Y

1 Suction
port

2 Delivery
ports

NOTE: the pump is shown in the clockwise rotation configuration

21 - IGP65 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

22

¢ (IGP 6)

110 c (IGP 5)

20

c/2 c/2

c/2 c/2

240 h7

T

2152.4 h8

dimensions in mm

117

112

Refer to the values in the tables of:
paragraph 11 for IGP5
paragraph 12 for IGP6
for the dimensions expressed with
alphabetical letters

‘ I ¢ og |~
| | ,To, | | ¢>‘ — 4
1| B

= @

106.3

62 M16x25
I

S

1

j@_ﬁuJ@

For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

1 Suction
port

2 Delivery
ports

NOTE: the pump is shown in the clockwise rotation configuration

12 100/110 ED
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22 - |IGP66 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

IGP

SERIES 10

80 822

¢ (IGP 6)

110 c (IGP 6) e

6 ‘ 20 cl2

cl2 55 55 c/2

c/2

2152.4 h8
840 h7
\
|
|
[T 1
|

\ \ 1.2

117

|12

117
=

Refer to the values in the table
of par. 12 for the dimensions
expressed with alphabetical
letters

dimensions in mm

106.3
——

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

264

228.6

100

11

1 Suction
port

2 Delivery
ports

23 - IGP75 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

Refer to the values in the tables
of:

paragraph 11 for IGP5
paragraph 13 for IGP7

for the dimensions expressed
with alphabetical letters

dimensions in mm

75 63 c(IGP7) 110 c (IGP 5) e
6 20 c/2 _ cl2 c/2 c/2

I ~

2 ! °

5 8l & I 1

. -
s ° = i

j ©

@

62

106.3

i S

j

M16x25

®

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

264

1 Suction
port

2 Delivery
ports

12 100/110 ED
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D IGP

SERIES 10

24- IGP76 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

75 63 c(IGP 7) 140 ¢ (IGP 6) e
6 20 2 | c2 70 70 ci2 cf2
I ‘ " w
1
N~
© [ ° | 9 ]
S AT RIS
ol Lo A - - — b
wn © Yo} N
\g o o L ® | @
L T | 3
77.8
M16x25
Refer to the values in the tables
of: S .

@ 1 Suction
paragraph 12 for IGP6 - port
paragraph 13 for IGP7
for the dimensions expressed 2 Delivery
with alphabetical letters ports
dimensions in mm NOTE: the pump is shown in the clockwise rotation configuration

For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

25- IGP77 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

38

1
138

75 63 c(IGP 7) 140 ¢ (IGP 7)
6 | 20| c2 o 70 70 2 o2
| | |
v w ‘ v w
= |
~
© 0 gl ‘ © Og|s
Lo} - o -~
< o N~ i —
EE Ao o
o REE=} — - H+—1 - —t - — - F -
SR [ o' o
o
‘3
1
|

M16x25

=
f 1 Suction
0

Refer to the values in the table
of par. 13 for the dimensions
expressed with alphabetical
letters

port
2 Deliver
‘ o ‘® ports Y

NOTE: the pump is shown in the clockwise rotation configuration
For the anticlockwise configuration, the delivery ports, 2), are on the opposite side of the pump

dimensions in mm

12 100/110 ED 17/20



D IGP

SERIES 10

26 - INSTALLATION

— The IGP pumps can be installed with the shaft oriented in any position.

— Prior to putting the pump into operation, check that the rotation direction of the motor is according to the direction of the
arrow marked on the pump body.

— The suction line must be sized so that the speed of the fluid does not exceed 1 m/s (1,5 m/s with positive pressure at the
pump inlet).
The pump start up, especially at a cold temperature, should occur with the pump unloading.
Any bends and restrictions or an excessive line length can impair correct working of the pump.
The height of suction from the bottom of the tank must not be less than 50 mm.

— The IGP pumps are self-priming in the entire operating speed range specified. At the first start-up of the pump, it is
necessary to vent the air from the delivery line.
If a check valve with cracking pressure of >1 bar is installed on the delivery line, it is necessary to vent the air from the
circuit branch between the check valve and the pump at the time of start-up.

— The motor-pump connection must be carried out directly with a flexible coupling.
Consult our technical dept. for installations that generate axial or radial loads on the pump shaft.
The coupling must be mounted without axially forcing the pump shaft. Be sure that the joint coupling diameter be made with

a K7 tolerance.

— Refer to paragraph 2.3 for the characteristics and installation of the filtering elements.

12 100/110 ED 18/20



D IGP

SERIES 10
27 - MAXIMUM APPLICABLE TORQUE
A B

PUMP MAX. TORQUE APPLIED TO THE SHAFT [Nm]

SIZE PRIMARY SHAFT A SECONDARY SHAFT B
: IGP3 160 80
D [— — | IGP4 335 190
4+ 4 "t IGP5 605 400
5 / IGP6 1050 780
IGP7 1960 1200

NOTE: The pumps must be connected in order of decreasing displacement and size.

27.1 - Maximum applicable torque for double pumps

In the case of double pumps, even of the same displacement, each pump can operate at the maximum performances specified in par. 3.

27.2 - Maximum applicable torque for multiple pumps

The torque (M) at the inlet of each pump is given from the following equation:

M = 9549°N - [Nm]

n
n = rotation speed [rpm]

= delivery [I/min
where the absorbed power (N) is given from: Q ivery [Vimin]
Ap = differential pressure on the pump [bar]

N= QAp = [kW] Ntot = total efficiency (noted from the relative diagrams in par. 4-5-6-7-8)
600 - M tot

or is calculated from the ABSORBED POWER diagrams (see par. 4-5-6-7-8).
In the case of multiple pumps, the torque of the single pump must be added to the torque generated by the downstream pumps.

The torque value thus calculated for each pump must be less than the relative value specified in the above table, taking the following into
consideration:

1st pump = refer to the specified values for primary shaft A

2nd, 3rd, 4th pump = refer to the specified values for secondary shaft B

In the event the calculated torque values are greater than the values shown in the table, it is necessary to reduce the operating pressure or
substitute the overloaded pump with one that can support the required torque.

12 100/110 ED 19/20



D

28 - SAE J518 c code 61 CONNECTION FLANGES

IGP

SERIES 10

s

dimensions in mm

- |
j '
|-~ E —

Flange de@'g;;gt?on maxX! oA |es|c|p|E| Fle |H|L 4 bots 2
0610718 | SAE-1/2" | 3% | 12'BsP| 13 | 16 | 36 | 19| 17,5 |38,1 | 46 | 54 M8 x 30 OR 4075
0610719 | SAE-3/4" | 345 | 34 BSP| 19 | 18 | 36 | 19| 222|476 | 50 | 65 OR 4100
0610713 | SAE - 17 345 | 1'Bsp| 25 | 18 | 38 | 22| 26,2|524 | 55 | 70 M10 x 35 OR 4131
0610720 | SAE-11/4”| 276 |11/47BSP| 32 | 21 | 41 | 22| 30,2|58,7 | 68 | 79 OR 4150
0610714 | SAE-11/2" | 207 |1 1/2"BSP| 38 | 25 | 45 | 24 | 357| 70 | 78 | 94 M12 x 45 OR 4187
0610725 | SAE-11/2" | 345 |[11/2’BSP| 38 | 36 | 50 | 25| 36 | 70 | 80 | 95 | M12x55 12K OR 4187
0610721 | SAE - 2’ 207 | 2»Bsp| 51 | 25| 45| 30| 43 |77.8| 90 | 102 OR 4225
0610722 | SAE-21/2 | 172 |21/2"BSP| 63 | 25 | 50 | 30 | 50,8| 89 |105| 116 M12x45 OR 4275
0610723 | SAE - 3’ 138 | 3Bsp|73 | 27 | 50 | 34 | 62 [106,4] 124 | 134 OR 4437
0610726 | SAE - 4” 34| 4BsP|99 | 27 | 48 | 34 | 77,8 |130,2| 146 | 162 M16 x50 OR 4437

The fastening bolts and the O-Rings must be ordered separately.

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

12 100/110 ED
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

13 100/112 ED

DFP

FIXED DISPLACEMENT
VANE PUMPS
SERIES 20

Q=

—

— The DFP pumps are fixed displacement vane pumps made in
four different sizes, each size having five different nominal
displacement. They are available with one pumping element
(single pump) or with double pumping element (double pump).
See par. 15 + 20 for the combinations of double pumps.

— The pumping group is composed of a cartridge type compact
element that contains the rotor, the vanes, the cam ring and
the head disks. The cartridge is easily removable without the
need to disconnect the pump from the hydraulic circuit, thus
simplifying the maintenance operations.

— The special elliptical profile of the cam ring, with double
suction and delivery chambers one against the other,
eliminates the radial thrusts on the rotor, decisively reducing
wear of the pump. In addition, the use of a 12-vane rotor
reduces the delivery pressure pulsations, suppressing the
vibrations and noise level of the pump.

TECHNICAL SPECIFICATIONS

DFP PUMP SIZE 1 2 3 4

Displacement range cm3/rev 18 +45,9 40,1 + 67,5 69 + 121,6 138,6 + 193,4

Flow rate range (at 1.500 rpm) I/min. 26,1+ 69,6 58,8 + 99,8 101,4+177,3 203,4 + 285

Operating pressures see table 3 - performances

Rotation speed see table 3 - performances

Rotation direction clockwise or anticlockwise (seen from the shaft side)

Loads on the shaft axial loads are not allowed

Hydraulic connection flange fittings SAE J518 (see par. 22)

Type of fastening flanged SAE

Mass (single pump) kg 12 15 23 34
HYDRAULIC SYMBOL

Ambient temperature range °C —20/+50

Fluid temperature range (see par. 4) °C -10/+70

Fluid viscosity range see par. 4.2

Recommended true viscosity cSt 25+50

Degree of fluid contamination see par. 4.3

13 100/112 ED
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D

1 - IDENTIFICATION CODE

DFP

SERIES 20

D F

Fixed j

displacement vane pump

Pump type

P = single pump

DP = double pump

C = shaft side cartridge

or for single pump
CC= cover side cartridge

Pump size:
- single pump

- shaft side pump

(only for double pumps):

1=from 18 to 45,9 cm3/rev
2 =from 40,1to 67,5 cm3/rev
3=from 69 to121,6 cm3/rev
4 = from 138,6 to 193,4 cm3/rev

Added pump size

(only for double pumps):

1=from 18 to 45,9 cm3/rev
2 =from 40,1to 67,5 cm3/rev
3=from 69 to121,6 cm3/rev
size smaller than the shaft side pump

Size:

NOTE: the cover side pump must be at least one

- single pump
- shaft side pump
- shaft side cartridge
(see performances table, par. 3)

1120 /
|

Seals: omit for
mineral oils

V = viton for special
fluids

Series No.

(the overall and mounting
dimensions remain
unchanged from 20 to 29)

— Type of shaft end

1 = with key

other shaft types are available upon
request

Cover side delivery port orientation compared with
the shaft side delivery - for double pumps

(omit for single pumps or cartridges)

A = aligned on the same side

B =at90° see
C = opposed to each other par. 2
D = at 270°

— Suction opening orientation compared with the
delivery (omit for cartridges)
A = aligned on the same side

B = at 90° see
C = opposed to each other par. 2
D = at 270°

— Rotation direction (seen from the shaft side)
R = clockwise L = anticlockwise

Size (only for double pumps)
- cover side pump
- cover side cartridge
(see performances table, par. 3)

2 - PORTS ORIENTATION

SINGLE PUMPS

DFP1

DFP2
DFP3
DFP4

DOUBLE PUMPS

DFP21
DFP31
DFP32
DFP41
DFP42

DFP43

13 100/112 ED
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D

DFP

SERIES 20
3 - PERFORMANCES (obtained with mineral oil with viscosity of 32 cSt at 40°C)
MAX. OPERATING | MAX. ROTATION
PUMP NOMINAL DISPLACEMENT Mpz:t :;&V\r' ':STE PRESSURE SPEED MIN. ROTATION
SIZE DIMENSION [cm3/rev] (imin ;’ (at 1500 rpm) [rpm] S[':EIE?
' [bar] (see par. 5) P
05 18 26,1
08 27,4 39,4 210
DFP1 11 36,4 52,6 2700 600
12 39,5 58,7 160
14 459 69,6 140
12 40,1 58,8
14 454 65,7
DFP2 17 55,2 80,2 210 2500 600
19 60,1 88,7
21 67,5 99,8
21 69 101,4
25 81,6 120,1
DFP3 30 97,7 141,2 210 2400 600
35 112,7 167,2
38 121,6 177,3
42 138,6 203,4
47 153,5 2227
DFP4 50 162,2 234 175 2200 600
57 183,4 267
60 193,4 285
4 - HYDRAULIC FLUID NOTE 1: The maximum suction
. pressure allowed, with all fluid
4.1 Fluid type types, is 1,4 bar. The minimum
MAXIMUM suction pressure varies
TYPE MAXIMUM PRESSURE (bar) | MAXIMUM SPEED (rpm) FLUID from -0,2 bar with mineral oil
OF FLUID TEMPERATURE to -0,1 bar with the other fluid
DFP1 | DFP2| DFP3 | DFP4 DFP1| DFP2 | DFP3 | DFP4 [°C] types (the pressure values are
HFD PHOSPHATE to be considered relative).
175 | 175 | 175 175 1200 | 1200 | 1200 | 1200 <70 )
ESTERS The pressures, the maximum
allowed speeds and the
HFC 140 | 140 | 140 140 1500 | 1500 | 1500 | 1500 <50 recommended temperatures
WATER GLYCOL according to the different types

4.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity
optimum viscosity
maximum viscosity

16 cSt
25 + 50 cSt
800 cSt

referred to the maximum temperature of 80 °C of the fluid
referred to the operating temperature of the fluid in the tank
limited to only the pump start-up phase

of hydraulic fluids used are
shown in the table.

When choosing the fluid type, verify that the true viscosity at the operating temperature is within the above range.

4.3 - Degree of fluid contamination

The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with Bog 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance
of the pump. Hence, use of a filter with 345 2100 is recommended.

If there is a filter installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in the note 1, at
paragraph 3. The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

13 100/112 ED
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D DFP

SERIES 20

5 - MAXIMUM SPEED CORRECTION FACTOR

A

120% If the pressure in the suction line is different than
zero, the maximum rotation speed shown in table 3

5 15% DFP4 must be multiplied by the correction factor
S 110% ] obtained from the diagram seen on the left.
Qs ~
s / DFP1
g S 105% r g DFP2
ES — DFP3
*B 100%
ge
O\O g 95% //

90% o

-0.2 -0.1 0 0.1 0.2 0.3 0.4 relative pressure

| water-glycole, phosphoric esters [bar]

| mineral oil

6 - PRESSURE PEAK (values obtained with mineral oil with viscosity of 32 cSt at 40°C, delivery pressure 140 bar and suction pressure 0 bar)

The maximum allowed over pressure on the pump delivery according to the pressure peak residency time is shown in the diagrams.
The curves are valid for both single pumps and double pumps.

p [bar] A p [bar] ‘

300 300
280 280
260 260
240 DFP1-05 240
N -
220 N DFP1-08 220 N
200 DFP1-11 200 ~ DEP2
180 180 DFP3
160 DFP1-12 160 DFP4
140 DFP1-14 140
120 — 120 —
0.01 100 t[sec] 0.01 0.1 1 10 100  t[sec]

7- NOISE LEVEL (values obtained with mineral oil with viscosity of 32 cSt at 40°C, delivery pressure 140 bar and suction pressure 0 bar)

The diagram curves were measured in a semi-anechoic room according to ISO 4412/1 at a distance of 1 m from the pump.
The values refer to the intermediate size pump.

SINGLE PUMPS DOUBLE PUMPS
[dB(A)] ‘ [dB(A)] ‘
74 74 DFDP43-50/30
DFDP42-50/17
72 DEP4-50 72 // DFDP41-50/11
- DFDP32-30/17
70 ] . — — ~—___—=" DFDP37-30/11
/ __— DFP3-30 /// _— DFDP21-17/11
68 | — 68 [— ——
~___— DFP2-17
66 DFP1-11 66
—  —
64 —— 64
62 62
60 — 60 —
1200 1800 n{[rpm] 1200 1500 1800  n [rpm]

13 100/112 ED
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D DFP

SERIES 20
8 - DFP1 PUMP CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 32 ¢St at 40°C)
FLOW RATE/PRESSURE CURVES ABSORBED POWER/PRESSURE CURVES
(measured at 1500 rpm) (measured at 1500 rpm)
Q [I/min] A N[kw] A
AN
80 20 (8’\'\“ ‘ < ‘
S g

70 / N o

60 E— 15 / S o??i

5 T / /, ad

20 DFP1-11 o // // o0

o DFP1-08 // /" ,/ ,/

20 DFP1-05, 5 ///,/

: Y =

0 — 0 —

0 50 100 150 200 250  p[bar] 0 50 100 150 200 250 p[bar]

8 - DFP2 PUMP CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 32 cSt at 40°C)

FLOW RATE/PRESSURE CURVES ABSORBED POWER/PRESSURE CURVES
(measured at 1500 rpm) (measured at 1500 rpm)
Q [Vmin] ‘ NIkw] A
A
100 \ 40 0?"??\9
— [ T —orP22t Sos
& orez e . 220
- / 0;? 4
60 DFP2-14 ~ 7//‘/ 0;?7—‘\%
DFP2-12 2 //,///
40 A;/A/
20 10 //
0 — 0 _—
0 50 100 150 200 pbar] 0 50 100 150 200 250  plbar]
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D DFP

SERIES 20
9 - DFP3 PU MP CHARACTER'ST'C C U RVES (values obtained with mineral oil with viscosity of 32 cSt at 40°C)
FLOW RATE/PRESSURE CURVES ABSORBED POWER/PRESSURE CURVES
(measured at 1500 rpm) (measured at 1500 rpm)
Q [imin] ‘ Nikw] A
200 8 ) 3
—— DFP3-38 P Q??%’q’s
150 DFP3-35 60 = S
DFP3-30 VA/ o2
100 —— DFP3.25 0 s ,/// s
DFP3-21 ==~ "
- —
50 2 7/47
=
0 T — 0 —
0 50 100 150 200  p[bar] 0 50 100 150 200 250  p[bar]
10 - DFP4 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 32 cSt at 40°C)
FLOW RATE/PRESSURE CURVES ABSORBED POWER/PRESSURE CURVES
(measured at 1500 rpm) (measured at 1500 rpm)
Q [I/min] A N[kw] A
300 100 N
—— (’Q ”l
\\§ DFP4-60 P g??b‘«zg
250 DFP4-57 80 V/ 0\;\”: ol
—— ) o
200 \\ DFPa47 %// gqv“‘ﬁ‘
———DFP4-42 60 / = -]
=
40 Z =~
100
50 20
0 — 0 —
0 50 100 150 200 plbar] 0 50 100 150 200 plbar]
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D DFP

SERIES 20

11 - DFP1 PUMP OVERALL AND MOUNTING DIMENSIONS

156

dimensions in mm

76

56 R
51|
‘
\
‘

3/8"-16UNC 1.4 | 17.85 (]
deep19 _

9.5

i 222 35.7
|
\
|
|
T
)

H | $4.76x31.8

M
|

22.23-22.20
24.5-24.3

5
m
(.
Par)
R
i
35
70
101.60-101.55

X Y
,/ 1.5x45° in -
\\’J 219 delivery 1/2"-13UNC-2B 7i7
\ 46.8 port SAE 3/4" deep 21 38 suction
59 port SAE 1 1/2"
12 - DFP2 PUMP OVERALL AND MOUNTING DIMENSIONS
163 9.5 ) L
dimensions in mm
120.6
174 82.5 __38.1
|
| |
014 ‘ ‘ l\—n_ e
g L 2 holes
. - —_— 2
1B 10° “‘ P 777710" N L N/ 9
[ _ ﬁ g
3 h é\ e
L™ -
L
35.7 26.2
| | <E7 3/8"-16UNC
deep 19
9.5 ‘ -
¥ o | g
H_ $4.76x31.8 | & <
| —1 & 1o
B I

deep 22 SAE 11/2" ©25.4 delivery port SAE 1"

B | BRRE|
’\!_‘ 1 1.5x45 1/2"13UNC-2B zgg suction
|
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D

13 - DFP3 PUMP OVERALL AND MOUNTING DIMENSIONS

DFP

SERIES 20

35.2-34.9

9.5

[
|
|
—
©127.00-126.95

| 7/16"-14UNC-2B

/ deep 22

~
- )
0

1/2"-13UNC-2B
deep 23

©50.8 suction
port SAE 2"

E,

231.8delivery port SAE 1 1/4"

dimensions in mm

14 - DFP4 PUMP OVERALL AND MOUNTING DIMENSIONS

212

12.7

wn
=3
‘ B 9.5x54.6 &
o
S
©
@

(

e

42.37-42.14

216 12.7
153.2
103 429
T T
1 1
wn
(=)
©
i S
| I I I Ny
o
~
o
B
61.9 35.7

1/2"-13UNC-2B

1063
\

= deep 23.8
B fo2}
©

5/8"-11UNC-2B
deep 28.6

@76.2 suction
port SAE 3"

I

1delivery port SAE 1 1/2"

dimensions in mm

13 100/112 ED
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D DFP

SERIES 20

15 - DFDP21 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

252 95
88 1016 _ 38.1
|
- u ‘ —t
3 >
N
oN
I e SR R I o
g ¢
|
13
508 262
95 ‘ 3/8"16UNC <
T' f Prof. 19  ©
7676\ i rof.
A 8 ° Suction port
. $4.76x31.8 3 o
( i 3 ) 101 ! |saE212
] s lo To
E — Pump delivery port
! ’*’F ﬁ F 2 | shaft side

| t 1/2"-13UNC-2B SAE 17
.l 1.5x45° Prof. 23.8 \2¢63.5 |225.4
\\ Pump delivery port
~ 168 3 | cover side
59 SAE 3/4”

16 - DFDP31 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

99.5 1144  38.1

88.9
82.6

‘

|

|

|

\

|

|

T
2127-126.95

16

61.9 30.1
95 ﬂ 7/16"14UNC 1
s ‘ > = Prof. 22 0

34.90-34.87
38.6-38.3
106.3

|

|

\
) 3 .
‘ $7.9x546 G| & ) Suction port
5 /7 2 % @ =g T | saes’
Pump delivery port

71, 774, | I [ 2 | ghaft side
\ \M Prof 236\ o762 | 0318 SAE 1T

\\ @ @ Pump delivery port
74.60 3 | cover side
86 SAE 3/4”
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D

17 - DFDP32 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

DFP

SERIES 20

88.9
82.6
|

9.5

% 7.9x54.6

~
x

<5 @
®»| ©
S @
& ©
Y| ©
> ®

74.60
86

288

9.5

109.5

114.4

38.1

|
9127-126.95

106.3

dimensions in mm

@

16
61.9 30.1
ﬂt 7/16"14UNC '
7S ‘ rS Prof. 216 ©
1 I
4“ @ %
‘ ]
5/8"-11UNC
Prof. 28.6 \276.2 | 231.8

@

Suction port
SAE 3"

shaft side
SAE 1 1/4”

Pump delivery port

cover side
SAE 17

Pump delivery port

18 - DFDP41 DOUBLE PUMP

OVERALL AND MOUNTING DIMENSIONS

102.4
93.6

12.7

(

’ # 9.5x54.6

38.07-38.05

42.37-42.14

120.7

5/8"-11UNC
Prof. 31.8

288.9

@

dimensions in mm

306 12.7
1199 1193 429
| | \
|
| i ] _
v
[}
©
_ <}| —
~
N
—IL E
H i
_ Ll 16
69.9 35.7
| ﬂ 1/2"-13UNC
5 : bProf.ZS.B %
]
! o

238.1

)

Suction port
SAE 3 1/2”

Pump delivery port
shaft side
SAE 1 1/2”

Pump delivery port
cover side
SAE 3/4”

13 100/112 ED
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D

19 - DFDP42 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS

DFP

SERIES 20

dimensions in mm

324 12.7
_ 135.8 1193 42.9
| |
| |
/L
N a _
g g l 8
— E— = ¢
I N
- g L
16
69.9 35.7
1/2"-13UNC o
127 = ‘ Prof238 3
ol = —5/°
p ¢ 9.5x54.6 ;; § § 4 - — - | H= 1 Suction port
| /7 55 - P o e SAE 3 1/2"
) ,,,,, —1 EF 2 Pump delivery port
f ’’’’’ o i shaft side
\ 5/8"-11UNC ”
\ 1 5xd5° Prof.31.8 288.9 | 238.1 SAE 1172
\. ' O ©® 3 | Pump delivery port
cover side
SAE 1”
20 - DFDP43 DOUBLE PUMP OVERALL AND MOUNTING DIMENSIONS
dimensions in mm
354 12.7
1484 1333 429
| | | —
: |
3 S
- - dpe reea)y-
5 3 |
H
16
162
30.1 77.8 35.7
12.7
~ 7/16-14UNC t 12"13UNC o
ol < 3 Prof. 20.6 Prof. 238 &
{/ 1 9.5x54.6 § 5 1) ¢ S
5 & i N EEEEAY | 1 uction port
I S = Suctor
# 1 \ & 2 Pump delivery port
{ \ f ® o318 ﬁF shaft side
| 1.5x45° SAE 1 1/2”
\ 5/8"-11UNC
. Prof. 28.6 2101.6 |238.1 3 Pump delivery port
@ @ cover side
SAE 1 1/4”
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D DFP

SERIES 20

21 - INSTALLATION

— The DFP pumps can be installed with the shaft oriented in any position.
— Check that the rotation direction of the motor is according to the rotation direction of the pump before start up.
— The pump start up, especially at a cold temperature, should occur with the pump unloading.

— The suction line must be suitably sized to facilitate the flow of oil.
Bends and restrictions or an excessive line length can impair correct functioning of the pump.

— The pumps are normally positioned directly above the oil tank.
Flooded suction port installation of the pumps is advisable in the case of circuits with high flow rates and pressures.

— The motor-pump coupling must be made directly with a flexible coupling.
Couplings that generate axial or radial loads on the pump shaft are not allowed.

— Refer to paragraph 4.3 for the characteristics and installation of the filtering elements.

22 - SAE J518 CONNECTION FLANGES

. L dimensions in mm
- G

. L a

| L
Feots | descrigtion |m2X| @A | @B | C | D | E | F | G | H | L | \asichots | code 2
0610719| SAE-3/4" | 345 | 3/4’BSP | 19 | 18 | 36 | 19 |22,2| 47,6 | 50 | 65 8 UNC | gssoarp |OR 4%
0610713| SAE-1" | 345 | 1"BSP | 25 | 18 | 38 | 22 | 262|524 | 55 | 70 x11/2 OR 4131
0610720| SAE -1 1/4”| 276 |11/4"BSP| 32 | 21 | 41 | 22 | 302|587 | 68 | 79 |7/16" UNC x 1 1/2"| 0530613 | OR 4150
0610714| SAE -1 1/2"| 207 |11/2"BSP| 38 | 25 | 45 | 24 |357| 70 | 78 | 93 OR 4187
0610721| SAE-2" | 207 | 2"BSP | 51 | 25 | 45 | 30 | 43 [ 77,8 | 90 | 102 V2 UN | 0530638 [OR 4225
0610722| SAE -2 1/2'| 172 |21/2"BSP| 63 | 25 | 50 | 30 |50,8| 89 | 105 | 116 OR 4175
0610723| SAE-3" | 138 | 3'BSP | 73 | 27 | 50 | 34 | 62 |106,4| 116 | 134 OR 4337
0610724| SAE-31/2’| 34 |31/2"BSP| 89 | 27 | 48 | 34 | 69,8 [120,7| 136 | 152 | 5/8"UNCx2" | 0530658 |OR 4387
0773528| SAE-4" | 34 | 4'BSP | 99 | 27 | 48 | 34 |77,77|130,18| 146 | 162 OR 4437
The fastening bolts and the O-Rings must be ordered separately.

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) + Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

13 100/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 12/12



DUPLOMATIC 14 100/114 ED
OLEODINAMICA

PVD

VARIABLE DISPLACEMENT
VANE PUMPS WITH DIRECT
PRESSURE ADJUSTER

OPERATING PRINCIPLE

— The PVD pumps are variable displacement vane pumps with a mechanical
type of pressure compensator.

— They allow instantaneous adjustment of the flow rate according to the circuit
requirements. The consequence is that energy consumption is reduced and
adequate in every phase of the cycle.

— The pump group is complete with hydrostatic axial compensation distribution
plates that improve the volumetric efficiency and reduce wear of the
components.

— The pressure compensator keeps the cam ring of the pumping group in the
eccentric position with use of an adjustable load spring. When the delivery
pressure equals the pressure corresponding to the spring setting, the cam
ring is moved toward the center, adjusting the flow rate to the values
required by the plant.

— In zero flow demand conditions, the pump delivers oil only to compensate
any possible bleedings and pilotings, keeping the circuit pressure constant.

— The compensator response times are very low such as to allow elimination
of the pressure relief valve.

PERFORMANCE RATINGS (measured with mineral oil with viscosity of 36 ¢St at 50°C)

PVD sizes 25 28 35 45 56 72 90 115 145
Geometric displacement (UNI ISO 3662) cm’/rev 16 20 25 31,5 40 50 63 80 100
Actual displacement cm®/rev 17,9 221 26,9 34,5 42,8 53,1 69 86,2 | 105,5
Maximum flow at 1450 rpm and p = 80 bar I/min 25 29 36,2 45,6 58 72,5 91,3 116 145
Max working pressure bar 120 100 100 80
Pressure adjustment range bar 20+120 30 + 100 30 + 100 30 +80
Maximum drain port pressure allowed bar 1
Rotation speed range rpm 800 + 1800
Rotation direction clockwise (seen from the outlet shaft side)
Shaft loads radial and axial loads are not allowed
Max applicable torque on shaft: vers!on H Nm 110 197 400 740

version K 70 - - -
Mass kg 7,3 12 32 44
Ambient temperature range °C -20/ +50 HYDRAULIC SYMBOL
Fluid temperature range °C -10/ +50
Fluid viscosity range see paragraph 3.2
Recommended viscosity cSt 22 + 68
Degree of fluid contamination see paragraph 3.3 l |

14 100/114 ED 1/10



D PVD

1 - IDENTIFICATION CODE

PV D / /

L1
Variable displacement vane pump —! Option: Combined pumps.
Omit for single pump
Mechanical pressure compensator —————— Not available for PVD25
see at par. 13
Size: L . .
25 = 25 |/min 72 = 72.5 I/min Se_als. omit for mineral oils
28 = 29 l/min 90 = 91.3 I/min V = viton for special fluids
35 = 36,2 I/min 115 =116 I/min Series No.
45 = 45,6 I/min 145 = 145 |/min 31 for PVD25
56 = 58 I/min 30 for other sizes
(the overall and mounting dimensions remain
Mounting flange and shaft end: L oot unchanged from 30 to 39):
K = four-bolt flange with conical keyed shaft end (for PVD25 only p_lon: )
interchangeable with PVD 9, 13 and 17 series 30) Q = Flow adjustment screw. Always present on PVD25
H = 1SO 3019-2 four-bolt flange with cylindrical keyed shaft end Omit if not required (see at par. 2)

2 - VOLUME ADJUSTMENT SCREW - PVD*Q

The volume adjuster is fitted as standard on PVD25 pumps, while is optional on the other sizes .It consists of an adjustment screw and a small
balanced piston that limit the maximum eccentricity of the pumping group cam ring, changing the displacement. The maximum flow is reduced
by turning the adjustment screw clockwise.

Size 25 28 35 45 56 72 90 115 145
Reduced displacement for screw turn cm?® 9,7 9,7 9,7 16,4 16,4 16,4 23,8 23,8 23,8
MIN displacement cm’/rev 3,1 7,6 11,7 1,6 9,9 20,9 9,7 26,9 45,5

Tools required for adjustment:

PVD 25: adjustment screw hexagon socket key 5. Locking nut spanner 17.
PVD 28 to 145: square head screw, spanner 7, tooth retainer KM1 type, to loosen with hook wrench.

3 - HYDRAULIC FLUID

3.1 - Fluid type
Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives. For use of other types of fluid, keep in mind the limitations
shown in the following table or consult our technical department for approval.

FLUID TYPE NOTES
HFC -The values shown in the performance ratings table must be reduced by at least 50%
(water glycol solutions - The pump rotation speed must be limited to 1000 rpm.
with proportion of water < 40%) - Use NBR seals only
HFD There are no particular limitations with this kinds of fluids. Operation with a fluid viscosity as
(phosphate esters) close as possible to the optimum viscosity range specified in par. 3.2 is recommended.
- Use FPM (Viton) seals only

3.2 - Fluid viscosity
The operating fluid viscosity must be within the following range:

minimum viscosity 16 cSt referred to the maximum drainage fluid temperature of 50 °C
optimum viscosity 22 + 68 cSt referred to the fluid working temperature in the tank
maximum viscosity 400 cSt limited to only the start-up phase of the pump

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

3.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with By 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance

14 100/114 ED 2/10



D PVD

of the pump. Hence, use of a filter with 345 2100 is recommended.

If there is a filter installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in paragraph 12.
The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

4 - PVD25 CHARACTERISTIC CURVES (obtained with viscosity of 36 cSt at 50°C)

FLOW RATE - PRESSURE - ABSORBED POWER

Q [I/min] PVD 25 N [kW]
30 I 7
AN —

SR ' C)) \
20 M |6

—~ T\ 15
15 2 12
10 —F -3 1) Flow rate - pressure curves, measured at 1500 rpm
5 =7 é pE—— i f 2) Absorbed power at the maximum flow rate

+ T

- 3) Absorbed power at zero flow rate
0 20 40 60 80 100 120

p [bar]
DRAINAGE FLOW RATE NOISE LEVEL
Q [I/min] dB(A)
2,5 68 I A . . .
pproximate maximum values of noise level to
2 66 0 —— minimum and maximum flow rate measured with
1,5 64 = the sound-level meter placed at one meter from
1 62 2) Lt pump coupling with flexible coupling.
0,5 — - 60 S 1) noise at max flow
| == 58 2) noise with zero flow
0 20 40 60 80 100 120 0 20 40 60 80 100 120
p [bar] p [bar]

5 - PVD28, PVD35 CHARACTERISTIC CURVES (obtained with viscosity of 36 cSt at 50°C)

FLOW RATE - PRESSURE - ABSORBED POWER

Q [Vmin] PVD 28 N [kW] Q [Vmin] PVD 35 N [kW]
35 ‘ E 40 ‘ .
30 = — ) 8
0 =\ 47 30 47
25 ~ \
2+ 16 24T N 6
! 45 1 -1 5
20 - v DA 20 v Y A
R : \
15 ] —— \ 1 g 10 g " g
10 x \:f/ =41 —\g’/_..-— -1
- -1 J —- T 1 i
0 20 40 60 80 100 0 20 40 60 80 100
p [bar] p [bar]
1) Flow rate - pressure curves, measured at 1450 rpm
2) Absorbed power at the maximum flow rate
3) Absorbed power at zero flow rate
DRAINAGE FLOW RATE NOISE LEVEL
Q [I/min] dB(A)
2,5 72 . . .
Approximate maximum values of noise level to
2 70 minimum and maximum flow rate measured with
1,5 /,// 68 1J the sound-level meter placed at one meter from
7~ N\ pump coupling with flexible coupling.
05 /’/ — 64 /'/ | 1) noise at max flow
- . .
— 62 ‘ 2) noise with zero flow
0 20 40 60 80 100 0 20 40 60 80 100
p [bar] p [bar]
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PVD

6 - PVvD45, PVD56 and PVD72 CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

Q [i/min] PVD 45 N [kW]

60 -
;
50

112

40 110
20 .t 7

Taes EnmmmOum B

10 » - ‘ =,
0 20 40 60 80 100
p [bar]

3) Absorbed power at zero flow rate

DRAINAGE FLOW RATE

Q [/min]

5

4

3 ////

2 - "]

1 ,// -1

Pl

0 20 40 60 80 100

p [bar]

FLOW RATE - PRESSURE - ABSORBED POWER

Q [imin] PVD 56
70 |
60 /1‘\
50
40
30
20

N [KW]

14
12
10

8

L [

6
- 4 4
2

0 20 40

1) Flow rate - pressure curves, measured at 1450 rpm
2) Absorbed power at the maximum flow rate

NOISE LEVEL
dB(A)
72 [
0 0
68
66
64
62

oy

="

\
\
44('9\

20 40 60 80 100

p [bar]

Q [Umin] PVD 72 N (kW]
9 ‘ -
\
75
) 117
60 Al 114
45 (" \l
A (2
30 A ‘/L 4 8
15 P ():.%7 75
- === 2
0 20 40 60 80 100
p [bar]

Approximate maximum values of noise level to
minimum and maximum flow rate measured with
the sound-level meter placed at one meter from
pump coupling with flexible coupling.

1) noise at max flow
2) noise with zero flow

7 - PVD90, PVD115 and PVD145 CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

Q [/min]  PVD90 N [kW]
120 = _
100

418

80 /\‘ - 15

7 —

60 o\ 12

40 A T ¢

el (3 ] 6

20 E ] ‘ - - 3
0 20 35 50 65 80
p [bar]

2) Absorbed power at the maximum flow rate
3) Absorbed power at zero flow rate

DRAINAGE FLOW RATE

Q [I/min]

5

4

3 /,’/

2 . "]

1 A =

Pl

0 20 40 60 80 100

p [bar]

FLOW RATE - PRESSURE - ABSORBED POWER

1) Flow rate - pressure curves, measured at 1450 rpm

Q [Vmin] PVD 115 N [kW]
150 ; -
125 S

- 23
100 Al
75 ALt 1 15
il | 7
25 L (3EHl 13
=t - T i
0 20 35 50 65 80
p [bar]
NOISE LEVEL
dB(A)
72 I
0 e
pZdl -
68 ,/: . >
66 (=t
64
62
0 20 40 60 80
p [bar]

Q [/min]  PVD 145 N [KW]
180 1 -
150 =
430
120 > ;‘ﬁ i
90 . 420
60 i - 115
— 410
30 1~ s
== T ] |
0 20 35 50 65 80
p [bar]

Approximate maximum values of noise level to
minimum and maximum flow rate measured with
the sound-level meter placed at one meter from
pump coupling with flexible coupling.

1) noise at max flow
2) noise with zero flow

14 100/114 ED
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8 - PVD25 OVERALL AND MOUNTING DIMENSIONS

PVD

12
214.7
M12x1.5

125.5

PVD25K

@

PVD25H

2103

dimensions in mm

22

for non quoted dimensions
refer to the drawing PVD25K

1 Suction port: 3/4” BSP

2 | Delivery port: 1/2” BSP

3 | Drainage port: 3/8” BSP

Spanner 17. Locking nut : spanner 17.

4 Pressure adjustment screw. Rotate clockwise to increase pressure.

5 Flow adjustment screw. Rotate clockwise to decrease flow.
socket hex screw, hex key 5.Locking nut: spanner 17.

6 | Guide block balancing adjustment screw. Do not tamper.

14 100/114 ED

5/10



D

9 - PVD28, PVD35 OVERALL AND MOUNTING DIMENSIONS

PVD

dimensions in mm

2100 h8
2125 —
34 max
0% i
46 — 1 Suction port: 1" BSP
—t710 2 | Delivery port: 3/4” BSP
JE oho 3 | Drainage port: 3/8” BSP
—=] : T Pressure adjustment screw. Rotate clockwise to increase pressure.
#7 i —* 4 Spanner 17. Locking nut : spanner 17.
025 h7 ﬁ ] FGLZ; Flow adjustment screw. Rotate clockwise to decrease flow.
17 o \/ 5 square head screw, spanner n° 7. Retainer KM1 type.
6 | Guide block balancing adjuster. Do not tamper.

10 - PVD45, PVD56 AND PVD72 OVERALL AND MOUNTING DIMENSIONS

95 —
3

;]

dimensions in mm

0125h8 | E
70 L — t—|— 524
i |
}
\ M10
26.2
—1404=— — 30
o 220 ——~| @/ ~— 150
280 - 113 —
[~ 60 = 1 | Suction port: SAE 1 1/2"
10
2 | Delivery port: SAE 17
3 | Drainage port: 1/2” BSP
10 h9
4 Pressure adjustment screw. Rotate clockwise to increase pressure.
? ‘ 4 Spanner 22. Locking nut : spanner 22.
@32 h7 ‘[* L@’ 35 5 | Flow adjustment screw. Rotate clockwise to decrease flow.
I * square head screw, spanner n° 7. Retainer KM1 type.
6 | Guide block balancing adjuster. Do not tamper.

14 100/114 ED
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PVD

11 - PVD90, PVD115 AND PVD145 OVERALL AND MOUNTING DIMENSIONS

4

= 105*‘
17.5

= 105

dimensions in mm

105 -~
63

Suction port: SAE 2”

Delivery port: SAE 1 V4”

Drainage port: 1/2” BSP

Pressure adjustment screw. Rotate clockwise to increase pressure.
spanner 22. Locking nut : spanner 22.

Flow adjustment screw. Rotate clockwise to decrease flow.
square head screw, spanner 7. Retainer KM1 type.

i
i ¢ 0
@160 h8
778 1 —1H
L
l L RN
u-‘ %
4—»46<—7
94—7 245 ———=
313
f— B8 —=
10
1
2
— 3
i !
T ]
240 h7 —ft—+1— 4
1 |
J I
— 5
6

Guide block balancing adjuster. Do not tamper.

12 - INSTALLATION

— The instruction manual for the installation and commissioning of
the pumps is always included in the packaging with the pump.
Observe restrictions in this document and follow the instructions.

— The PVD pumps up to size 35 can be installed with the axis
oriented in any position. For other sizes the pump must be
installed with the axis in horizontal position and with the pressure
compensator upward.

— The motor-pump connection must be carried out directly with a
flexible coupling. Couplings that generate axial or radial loads on
the pump shaft are not allowed.

— The suction line must be short, with end pipe cut at 45 ° and
suitably sized: the minimum cross-section of the tube should
reflect that of the thread on the inlet port of the pump to facilitate
the oil flow. Bends and restrictions or an excessive line length
can impair correct operation of the pump.

Suction pressure should be between 0.8 and 1.5 bar absolute

14 100/114 ED

— The drainage pipe must be connected directly to the tank by a
line separate from other discharges, located as far as possible
from the suction line and lengthened to below the minimum oil
level in order to avoid foaming.

— The tank must be suitably sized in order to allow the cooling of
the fluid. It should be good that the fluid in the tank do not
exceed 50°C. If necessary, consider the installation of a heat
exchanger on the drain line.

— The pump start up must be done in full displacement (P—T) with
flow to the tank, to purge the air.

— It's essential that the difference between the fluid temperature
and the ambient (pump body) temperature doesn’t exceed 20°C

— The pumps are usually placed directly upon the oil tank. Flooded
suction port installation of the pumps is recommended in the
case of circuits with high flow rates and pressures.
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13 - MULTIPLE PUMPS

The PVD pumps from size 28 and up are designed to be connected one to the other in decreasing order of displacement. They can be
combined also with PVA type pumps (see catalogue 14 200) and with GP1 and GP2 size gear pumps (see catalogue 11 100). The torque
on the shaft must be further reduced after the second pump. Consult our technical department for this type of applications .
IDENTIFICATION CODE FOR MULTIPLE PUMPS

Fill the ordering code, following the coupling sequence of the pumps. Insert the suffix that shows the pump position at the end of each PVD
pump identification code.

pump location:
/A= Front

/1= Intermediate
/P = Rear

/[ 130

identification code  + identification code + identification code
1st pump 2nd pump 3rd pump
(omit for single pumps)

Double pump identification example: PVD35HQ/30/V /A + PVD28H/30/V IP
Triple pump identification example: PVD90H/30/A + PVD35HQ/30/1 + PVD28H/30/P
PVD pump + GP pump identification example: PVD35HQ/30/A + GP1-0061R97F/20N

NOTE: for the single pump identification codes see: cat. 11 100 par. 1 for GP pumps - cat. 14 200 par. 1 for PVA pumps

7

A A
Max. torque applied to the shaft of the second pump (Nm) dimension A (mm)
§|ze group Secon pump Seconq pump with P\/D pump With gear pump type:
Primary pump (same size group) (smaller size group) (same size group)
PVD 28/35 43 - 207 GP1and GP2 | 196
PVD 45/56/72 113 113 275 GP1and GP2 | 262
PVD 90/115/145 186 113 315 GP1and GP2 | 287

14 100/114 ED 8/10
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14 - CONNECTION FLANGES

PVD

e

dimensions in mm

\
B —] H
The fastening bolts and the O-Rings must be ordered separately.
flange flange |Pmax| g eB| c | D | E|F|G|H|L () @)
code description | [bar] bolts
0610713 | SAE-1" | 345 | 1"BSP 25 | 18 | 38 | 22 |26.2|524 | 22 | 70 N 4 OR 4131 (32.93x3.53)
0610720 | SAE-11/4" | 276 | 11/4"BSP | 32 | 21 | 41 | 22 |30.2|58.7| 68 | 79 |SHC M10x35|OR 4150 (37.69x3.53)
0610714 | SAE-11/2" | 207 | 11/2"BSP | 38 | 25 | 44 | 24 |357| 70 | 78 | 93 N. 4 OR 4187 (47.22x3.53)
0610721 SAE-2" | 207 | 2"BSP 51 | 25 | 45 | 30 | 43 |77.8| 90 | 102 [SHC M12x45| OR 4225 (56.74x3.53)

14 100/114 ED
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PVE

VARIABLE DISPLACEMENT
VANE PUMPS

WITH DIRECT PRESSURE
ADJUSTMENT

SERIES 30

— The PVE pumps are variable displacement vane pumps with direct
pressure regulator.

— The pump group is complete with hydrostatic axial compensation
distribution plates that improve the volumetric efficiency and reduce wear of
the components.

— The pressure regulator adjustable load spring keeps the pump group cam
ring in eccentric position.

When the delivery pressure equals the pressure corresponding to the
spring setting, the cam ring is moved so to reduce the displacement,
adjusting the flow rate to the values required by the plant.

In zero flow demand conditions, the pump delivers oil only to compensate
any possible bleedings, keeping the circuit pressure constant.

— The PVE pumps are available in four dimensions with maximum
displacement from 6,6 to 22,2 cm®/rev and with pressure regulator max
setting values up to 35 bar and 70 bar (standard).

TECHNICAL SPECIFICATIONS

PUMP SIZE 006 011 016 023
Displacement cmd/rev 6,6 11,1 16,6 22,2
Flow rate . . Vmin 10,0 16,7 25,0 333
(at 1.500 rpm and with 3.5 bar delivery pressure) ’ ’ ’
Operating pressure bar 70

Rotation speed rpm min 800 - max 1800

Rotation direction

clockwise (seen from the shaft side)

Shaft loads N radial and axial loads are not allowed

Hydraulic connection BSPP (parallel) threading fittings

Type of mounting SAE flange J744 - 2 holes rectangular flange - 4 holes
Mass kg 5 6 9 9

HYDRAULIC SYMBOL

Ambient temperature range

Fluid temperature range

Fluid viscosity range

Fluid contamination degree

°C -20/ +50
°C -10/+70 m
see paragraph 2.2
see paragraph 2.3 ILI

Recommended viscosity

cSt 25+ 50

14 110/211 ED
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D PVE

SERIES 30

1 - IDENTIFICATION CODE

PV E| - - R 0 B|/ 30N
— |

NBR seals for mineral oils
(standard)

Variable displacement
vane pumps

with direct pressure regulator Series No. (the overall and

mounting dimensions remain

Pump dimension: Unchanged from 30 to 39)
006 —— BSPP (British Standard Pipe Parallel)
g:; see table 3 threading hydraulic connection
023 — Shaft end type

cylindrical SAE J744
Pressure regulator: Mounting flange
PC3 up to 70 bar (standard) 0 = SAE J744 - 2 holes (only for PVE-006 and PVE-011)
PC2 upto 35 bar 9 = rectangular - 4 holes (only for PVE-016 and PVE-023)

— Clockwise rotation (seen from the shaft side)

2 - HYDRAULIC FLUID
2.1 - Fluid type
Use only HL and HLP mineral oil based hydraulic fluids according to ISO 6743/4.

2.2 - Fluid viscosity
The operating fluid viscosity must be within the following range:

minimum viscosity 16 cSt referred to the maximum drainage fluid temperature of 70 °C.
optimum viscosity 25 + 50 cSt referred to the fluid working temperature in the tank.
maximum viscosity 800 cSt limited to only the start-up phase of the pump.

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter with B, 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum
endurance of the pump. Hence, use of a filter with B,, 2100 is recommended.

The filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

3 - PERFORMANCES (obtained with viscosity of 46 cSt at 40°C)

PUMP REGULATOR [cm3/rev] [bar] P
1500 rev 1800 rev min max min max
PC2 15 35
PVE-006 6,6 10 12
PC3 50 70
PC2 15 35
PVE-011 11,1 16,7 20
PC3 50 70
800 1800
PC2 15 35
PVE-016 16,6 25 30
PC3 50 70
PC2 15 35
PVE-023 22,2 33,3 40
PC3 50 70

NOTE: Flow rate values are obtained with delivery pressure = 3.5 bar

14 110/211 ED 2/8
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4 - NOISE LEVEL

NOISE LEVEL [dB (A)]
PUMP . .
null displacement full displacement
PVE-006 61 63
PVE-011 62 65
PVE-016 64 68
PVE-023 64 70

PVE

SERIES 30

The noise pressure levels were measured in a semi-anechoic room,
at an axial distance of 1 m from the pump.
The values shown must be reduced by 5 dB(A) if they are to be
considered in a completely anechoic room.

5 - CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 46 cSt at 40°C)

The diagram curves were measured with a pump rotation speed of 1500 and 1800 rev/min.

PVE-006PC2
Q [I/min]
T T Input
16 | | Power
14 |— Outlet rovy [kW]
I T
10 1500 rpm
8 - ‘ 0.8
Input Power \\
sl T
1.5 — — T 0.4
2 ] Case dra”n 0.2
| —
0 / 5 10 15 20 25 30 35
Case drain p [bar]
[I/min]
PVE-011PC2
Q [I/min]
T T T Input
20 | 1800Vr - Power
| Outlet flow P kW]
4 \
15 1500 rpm \ 1.5
10 \\ 1
Input Power L
P | ‘YQ"“ \\\
‘ '\%00 L— N
512 — - 05
1 t T —
| [Case drain 1 -
0 / 5 10 15 20 25 30 35
Case drain p [bar]
[I/min]

14 110/211 ED

PVE-006PC3
Q [I/min]
16 % 'F[‘p“t
ower
14 Outlet flow kW]
I T
10 1500 rpm 15
8 | \
Input Power \
° T o N\ 1
4 |2 AT ]
m
2 |1 — 160 — 0.5
Case drain
0 { 10 20 30 40 50 60 70
Case drain p [bar]
[I/min]
PVE-011PC3
Q [I/min]
[ [ [ [ Input
20 - Il
T 1800 rpm v

I — Outlet flow
|

15 1500 rpm \
0 \

put Poyver L~ \\

2
5|3 T N\ 1
pr
2 = '\5(&k 0.5

=3

‘ Case drainl P!
|

0 / 10 20 30 40 50 60 70

Case drain
[I/min]

p [bar]
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PVE-016PC2
Q [I/min]
[ 1800 Input
30 ' Pm Power
Outlet flow kW]
25
1500 rpm \
20 \ 2
15 Input Power //\ 15
10 00T 1
2 :’}\500 M |
5 i \ 0.5
1 Caseldrain
0 / 5 10 15 20 25 30 35
Case drain p [bar]
[I/min]
PVE-023PC2
Q [I/min]
[ [ 1800 rpm Input
40 [ b Power
— Outlet flow \ [kW]
30 1500 rpm — 2
20 [— Input power \\§\ 1.5
L o A\
[ ,\%()0 N
10 |2 4 ! 1
= '\5‘00 © | ]
1 - 0.5
| Caﬁe dra\ml
0 / 5 10 15 20 25 30 35
Case drain p [bar]
[I/min]
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PVE

SERIES 30
PVE-016PC3
Q [I/min]
] T Input
o - 1800 rpm Power
Outlet flow kW]
25
1500 rpm
20 \ 4
15 — Input Power ///Q 3
10 A\ 2
5 1
2 Case drain —\
0 10 20 30 40 50 60 70
Case drain p [bar]
[I/min]
PVE-023PC3
Q [I/min]
| | | Input
40 ! ‘ * Power
| Outlet flow 1809 'pm [kW]
30 1500 rpm 6
A\\\ .
20 ~ 4
Input power L~ N \\
% o ~ ’\\ 3
10 |4 \% \ )
9 Aé 71500 ©°7 | 1
| = Case drain =
| | —
0 / 10 20 30 40 50 60 70
Case drain p [bar]
[I/min]
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SERIES 30

6 - OVERALL AND MOUNTING DIMENSIONS PVE-006

100 dimensions in mm
rzs’

DR‘ =—36 —
RS
130 25
1
66 | OUT‘
1 1@ e B~
46 | 21 —lye4— SAE J744 fitting flange
l I 2 holes
~ rj l I (identification code: 0)
=— 40 -—L—— 4
123
Cylindrical with e 3.2 0025 _ -
key shaft end SAE J744 1 Suction port: 3/8” BSPP (parallel)
(identification code: 0) " 32 Delivery port: 3/8” BSPP (parallel)
15

Case drainage port: 1/4” BSPP (parallel)

Al WOW|DN

L S
@12.7 -0.018

7 - OVERALL AND MOUNTING DIMENSIONS PVE-011

Pressure compensator.
Clockwise rotation to higher pressure.

dimensions in mm

106

= 30 =
SAE J744 fitting flange
2 holes

(identification code: 0)

= 2 [
torEs L
— ©82.55 -0.05
‘—L 16
€ — /—
- 46 4
130.5 130
. . . 0

Cylindrical with key shaft end 3.2-:002 1 | Suction port: 1/2” BSPP (parallel)
SAE J744

Delivery port: 3/8” BSPP (parallel)

(identification code: 0) {7
14.32 210 @ Case drainage port: 1/4” BSPP (parallel)

0 .
*‘L 212.7 0018 Clockwise rotation to higher pressure.

AN

Pressure compensator
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D PVE

SERIES 30
8 - OVERALL AND MOUNTING DIMENSIONS PVE-016 AND PVE-023
62 79 dimensions in mm
60
l= 30 =
M.
Rectangular fitting
| flange - 4 holes
‘ 37 (identification code: 9) T
DR
150 @ 28 -
E | r
79.5 a A1
; ouT
—++—t @@ H=+t 295.02 604 :
T Liele
- \ — 217
96 ’.
o~ ]
|
4 holes @11
/ threaded: 2 x M12
¢32’~24b’~26+—»4 90
59 —=
152
Cylindrical with key shaft end +0.024 1 Suction port: 3/4” BSPP (parallel)
SAE J744 4.76 w001
2 | Delivery port: 1/2” BSPP (parallel)
(identification code: 0) * - »
o = 3 | Case drainage port: 1/4” BSPP (parallel)
214 (1)
\.| J 4 | Pressure compensator.
* Clockwise rotation to higher pressure.
- 219.05 B021 5 | Volume adjustment.
Clockwise rotation to reduce flow.

9 - INSTALLATION

— The PVE pumps can be installed with the axis oriented in any position.

— The suction tube has to be suitably sized so that the suction pressure is never lower than -0.3 bar (relative). Bends or restrictions or an
excessive tube length could further decrease the value of the suction pressure with a following increase in the noise emissions and a
decrease in the pump lifetime.

— The drainage port must be connected directly to the tank by a line separate from other discharges, located far from the suction line and
lengthened to below the minimum oil level so as to avoid formation of foam.

— Before starting, the pump body has to be filled with the fluid. The pump start up, especially at a cold temperature, should occur with the
pump unloading. Start and stop motor several time in order to purge the air from pump and pipelines.

— The pumps are normally positioned directly above the oil tank. Flooded suction port installation of the pumps is advisable in the case of
circuits with high flow rates and pressures.

— The drainage tube has to be sized so that the pressure inside the pump body is always lower than 0.3 bars (relative), even during the
dynamic change and flow rate phases. The drainage tube has to unload inside the tank far from the suction area. We suggest to interpose
a screen between the two lines.

— The motor-pump connection must be carried out directly with a flexible coupling. Couplings that generate axial or radial loads on the pump
shaft are not allowed.

14 110/211 ED 6/8
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SERIES 30

10 - MULTIPLE PUMPS

PVE-016 and PVE-023 pumps can be connected to external gear pumps (see available displacements in the table at par. 10.3). The possibility
to couple two pumps makes possible to create multi-flow groups with independent hydraulic circuits.

10.1 - Maximum applicable torque
While sizing coupled pumps, consider that the shaft of the front pump must bear the torque generated by both pumps when they are loaded
simoultaneusly.

NOTE: The maximum applicable torque at the shaft of the front pump is 62 Nm.

The input torque (M) for each pump is given by the following ratio:

9550 - N
M =

= [Nm] n = rotation speed [rpm]
n

where the absorbed power (N) is given by:

Q- Ap Q = flow rate [I/min]
== [kW] Ap = differential pressure between the pump suction and delivery [bar]
600 - ny N = total efficiency (coefficient = 0.8)

If the total of the obtained torques is higher than 62 Nm, it is necessary to reduce the working pressure / flow value of one or both the pumps
until the total torque becomes lower than the maximum value indicated.

10.2 - Multiple pumps identification code

* G / |130| N

PVE-016 or PVE-023 External gear L NBR seals for mineral oils
pump code pump
(see par. 1)
Series No. (the overall and
Nominal dimension mounting dimensions remain
(see table par. 10.3) unchanged from 30 to 39)

14 110/211 ED 7/8
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PVE

SERIES 30
10.3 - Multiple pumps overall and mounting dimensions
dimensions in mm
|
R
214.5 4 M6 150
A\
1 \
—t \ 2)795
60 h P ‘ ouT,
- —+ D 3
*—1% — - 3t 295.02 S04 ];
2593 ) |
40 || | {
{ V
‘ _ 96
4 holes @11
| threaded: 2xM12

- 43.7 ~ «45#33’ 4 @90
102.5 61 ; 59 106.5
Cylindrical with key shaft end 476 0024
SAE J744 ' '
(identification code: 0) *
0 j
21.4-02 !
AVAILABLE GEAR PUMPS NG
Max . 0
. . ; Peak Min 319.05 -0.021
.Nomlrllal Displacement | working pressure speed
dimension [cmPirev] pressure b o
[bar] [bar] [rev/min]
0020 2 900
0025 2.5
0030 3 850
1 Suction port: 3/4” BSPP (parallel)
0040 4
0050 5 210 250 2 | Delivery port: 1/2” BSPP (parallel)
0060 6 3 | Case drainage port: 1/4” BSPP (parallel)
0075 75 800 4 | Pressure compensator.
0090 9 Clockwise rotation to higher pressure.
0105 10.5 5 | Volume adjustment.
0120 12 175 210 Clockwise rotation to reduce flow.

Gear pump weight: 1.7 kg

D
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OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

14 110/211 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.

8/8



DUPLOMATIC
OLEODINAMICA

14 200/110 ED

PVA

VARIABLE DISPLACEMENT
VANE PUMPS
SERIES 30

OPERATING PRINCIPLE

— The PVA pumps are variable displacement vane pumps with piloted type hydraulic

pressure compensator.

— They permit instantaneous adjustment of the flow rate according to the circuit

requirements.The consequence is that energy consumption is reduced and adequate
in every cycle phase.

— The pumping group is complete with hydrostatic axial compensation distribution plates

that improve the volumetric efficiency and reduce wear of the components.

— The pressure compensator operates with the principle of keeping the cam ring of the

pumping group in the eccentric position with use of a piston controlled hydraulically by
a pressure pilot stage.

— When the delivery pressure equals the pressure corresponding to the pilot stage

setting, the cam ring is moved toward the center adjusting the flow rate to the plant
requirements.

— In zero flow demand conditions, the pump delivers oil only to compensate any

possible bleedings and pilotings, keeping the circuit pressure constant.

— The compensator response times are very restrained and such as to allow elimination

of the pressure relief valve.

— Also available are the versions with maximum flow adjustment PVA=«+Q and with the

device for selection of two independent pressure values with solenoid valve PVA™*M

TECHNICAL SPECIFICATIONS (measured with mineral oil with viscosity of 36 cSt at 50°C)

PUMP SIZE

22 28 35 45 56 72 90 115 145

Displacement

cmd/rev 16 20 25 31,5 40 50 63 80 100

Nominal flow rate (at 1450 rpm)

I/min 23,2 29 36,2 | 45,6 58 72,5 | 91,3 116 145

Maximum operating range bar 160 150
Pressure adjustment range bar 30 + 160 30 + 150
Maximum pressure on drain port bar 1

Rotation speed range rpm 800 + 1800

Rotation direction

clockwise (seen from the outlet shaft side)

Loads on the shaft:

loads radial and axial not allowed

Maximum applicable shaft torque Nm 197 400 740

Mass kg 13 33 45
HYDRAULIC SYMBOL

Ambient temperature range °C -20/ +50

Fluid temperature range °C -10/+70 r

Fluid viscosity range see paragraph 2.2

Fluid contamination degree see paragraph 2.3 A

Recommended viscosity cSt 25 +50 L

14 200/110 ED
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D PVA

SERIES 30

1 - IDENTIFICATION CODE

1 |
Pump position: add for multiple
Variable displacement — pumps only
vane pump A = Front
| = Intermediate
P = Rear
Size -
22 = 23,2 l/min L—— Seals: omit for mineral oils
28 =29 l/min V = viton for special fluids
35 =36,2 I/min
45 = 45,6 l/min 90 = 91,3 I/min
56 =58 I/min 115 =116 I/min — Series No. (the overall and mounting
72 =72,51/min 145 =145 |/min dimensions remain unchanged from 30 to 39)
M = Dual pressure value selection device Q = flow adjuster (omit if not required)

(omit if not required)

2 - HYDRAULIC FLUID
2.1 - Fluid type

Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives. For use of other types of fluid, keep in mind the limitations
shown in the following table or consult our technical department for authorization of use.

FLUID TYPE NOTES
HFC (water glycol solutions - The values shown in the performance ratings table must be reduced by at least 50% .
with proportion of water - The pump rotation speed must be limited to 1000 rpm.
<40 %) - The maximum fluid temperature must be less than 50°C.
HFD (phosphate esters) There are no particular limitations with respect to the values shown in the performance
ratings table. Operation with a fluid viscosity as close as possible to the optimum viscosity
range specified in par. 2.2 is recommended.

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity 16 cSt referred to the maximum drainage fluid temperature of 70 °C
optimum viscosity 25 + 50 cSt referred to the fluid working temperature in the tank
maximum viscosity 800 cSt limited to only the start-up phase of the pump

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore, use of a filter withB,, 275 is

recommended. A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance
of the pump. Hence, use of a filter with ,,2100 is recommended.

The filter must be equipped with a by-pass valve and, if possible, with a clogging indicator.

14 200/110 ED 2/8



D PVA

SERIES 30
3 - PVA -22/28/35 CHARACTERISTIC CURVES (obtained with viscosity of 36 cSt at 50°C)
FLOW RATE - PRESSURE - ABSORBED POWER
Q [i/min] PVA 22 N [kW] Q [I/min] PVA 28 N [kW] Q [I/min] PVA 35 N [kW]
30 - 35 - 40 -
25 @ 30 l /1‘\
A TN ) 412 30 412
20 -8 25 > 110 2 110
15 2 Al {6 20 18 20 rd - 8
C - \ P \ 2
10 e BE 15 L - 46
5 '/ \1?"//" ) 10 4”1 KSJ _— 14 10 s \:13}; 14
- T = 2 1 =1 2
=4+ \ | = - —F— \ i == \ i
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
p [bar] p [bar] p [bar]
@ Flow rate - pressure curves, measured at 1450 rpm
@ Absorbed power at the maximum flow rate
@ Absorbed power at the zero flow rate
DRAINAGE FLOW RATE RESPONSE TIMES AND PRESSURE PEAK
Q [IVmin] p [bar]
7,5 240
6 200
> A
45 /,/ 160 \/
7 — 120
3 P | r 80 Diagram noted passing from
1.5 ;/ 40 maximum flow rate to zero flow
il rate and vice versa
0 40 80 120 160 0 100 200 300 400 500
p [bar] t [ms]
4 - PVA - 45/56/72 CHARACTERISTIC CURVES (obtained with viscosity of 36 cSt at 50°C)
FLOW RATE - PRESSURE - ABSORBED POWER
Q [I/min] PVA 45 N [kW] Q [I/min] PVA 56 N [kW] Q [I/min] PVA 72 N [kW]
60 - 70 - 90 -
50 0 60 | 12 75 = |
A N 18 1) ) 18 0 24
40 5 [ - 15 %0 2 W 15 60 2 20
30 2 {12 40 5 412 45 po=s 16
20 E 1 °® 30 It 19 30 it 712
10— 4—-4"’*3 20— 4—""} 13 15— 4"# 14
0 20 40 60 80 100120 140 160 0 20 40 60 80 100120 140 160 0 20 40 60 80 100120 140 160
p [bar] p [bar] p [bar]
@ Flow rate - pressure curves, measured at 1450 rpm

@ Absorbed power at the maximum flow rate

@ Absorbed power at the zero flow rate

DRAINAGE FLOW RATE RESPONSE TIMES AND PRESSURE PEAK

Q [Vmin] p [bar]
75 240 ‘
6 A 200 ik

~ 160
4,5 ~
i 120 ) .
3 > — 80 Diagram noted passing from
15 //’,4 40 maximum flow rate to zero flow
7~ rate and vice versa
0 40 80 120 160 0 100 200 300 400 500
p [bar] t [ms]
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SERIES 30
5 - PVA - 90/115/145 CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)
FLOW RATE - PRESSURE - ABSORBED POWER
Q [/min]  PVA90 N kW] Q [/min]  PVA115 N kW] Q [/min]  PVA 145 N kW]
120 o - 150 = - 180 o -
100 < 135 125 S ~ 142 150 = 749
o REY = 36 A 2
80 7T - 25 100 I - 30 120 /,’ - 35
60 Hzi—' 420 75 o - 24 90 2+ - 28
2 - 415 50 - b - 18 60 e \ 4 21
0 = Grig i, = ©Onm TR = Onm B
= i - == =T
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
p [bar] p [bar] p [bar]

@ Flow rate - pressure curves, measured at 1450 rpm
@ Absorbed power at the maximum flow rate

Absorbed power at zero flow rate

DRAINAGE FLOW RATE RESPONSE TIMES AND PRESSURE PEAK
Q [I/min] p [bar]
12 250
10 200
8 150 L r
100 ~/ Diagram noted passing from
maximum flow rate to zero flow
4 50 .
rate and vice versa
0 30 60 90 120 150 0 100 200 300 400 500

p [bar] t [ms]
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6 - PVA - 22/28/35 OVERALL AND MOUNTING DIMENSIONS

PVA

SERIES 30

9 159
! 205
~ 46 =

10

825 j6
|

I
|
|

g~ N

4

[‘GGTGG*

= |
J |

120

1"

dimensions in mm

Suction port: 1" BSP

Delivery port: 3/4” BSP

Drainage port: 3/8” BSP

Pressure compensator. Clockwise rotation to increase pressure.

Flow adjuster

7 - PVA - 45/56/72 OVERALL AND MOUNTING DIMENSIONS

—=t+ 40

= 60 —

| -

- 95

-1

-

@ - 150

114

14

dimensions in mm

26.2
30

Suction port: flange SAE 1 1/2”

Delivery port: flange SAE 1”

Drainage port: 3/4” BSP

Pressure compensator. Clockwise rotation to increase pressure.

g~ |jw N

Flow adjuster

14 200/110 ED
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D PVA

SERIES 30

8 - PVA - 90/115/145 OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

h 245 max

- 58.7
\ M10
30.2
—= 35
-~ 68 -
10
1 | Suction port: flange SAE 2”
] ‘H‘ 12 2 | Delivery port: flange SAE 1 1/4”
— * 3 | Drainage port: 3/4” BSP
240 k6 *l*%” a -—- 43 4 | Pressure compensator. Clockwise rotation to increase pressure.
- 5 | Flow adjuster

9 - INSTALLATION

— The PVD pumps up to size 35 can be installed with the axis oriented in any position. For other sizes the pump must be installed
with the axis in horizontal position.

— The suction line must be suitably sized to facility the flow of oil.
Bends and restrictions or an excessive line length can impair correct operation of the pump.

— The drainage port must be connected directly to the tank by a line separate from other discharges, located far from the suction
line and lengthened to below the minimum oil level so as to avoid formation of foam.

— The pump start up, especially at a cold temperature, should occur with the pump unloading.

— The pumps are normally positioned directly above the oil tank.
Flooded suction port installation of the pumps is advisable in the case of circuits with high flow rates and pressures.

— The motor-pump connection must be carried out directly with a flexible coupling.
Couplings that generate axial or radial loads on the pump shaft are not allowed.

10 - PVA*%*Q FLOW ADJUSTER

The flow adjustment group, supplied upon request, consists of an adjustment screw and a small balanced piston that limit the
maximum eccentricity of the pumping group cam ring, changing the displacement.

The screw is supplied with square head, spanner 7, that allows assembly of an adjustment handwheel or the attachment for remote
control.

The maximum flow is reduced by turning the adjustment screw clockwise.

14 200/110 ED 6/8
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PVA

SERIES 30

11 - PVA**M DUAL PRESSURE VALUE SELECTION DEVICE

This version permits selection of two different set pump pressure values with a solenoid valve.

The main pressure compensator is equipped with a iISO 4401-03 (CETOP 03) mounting interface for mounting the control valve of the second
pressure value and of the selection solenoid valve. NOTE: The valves are not included in the supply.

It is possible to make different pump set pressure control circuits and some examples are outlined in paragraph 13.

DUAL PRESSURE VALUE PUMP
OPERATING DIAGRAM

12 - MULTIPLE PUMPS

The PVA pumps are designed to be connected
one to the other in descending order of
displacement. They can be connected also with
PVD type pumps (see catalogue 14 100) and
with GP1 and GP2 size gear pumps (see
catalogue 11 100).

The torque on the shaft must be further reduced
after the second pump.

Consult our technical department for
applications of this type.

»—'« 325 dimensions in mm
16.3
— 405 1
& | & Mounting interface
& - oo ISO 4401-03
21*-5 Tl | ls (CETOP 03)
|
5.1
15.5 ‘
25.9 *—L
31 !

IDENTIFICATION CODE FOR MULTIPLE PUMPS
identification code + identification code + identification code
1st pump 2nd pump 3rd pump
(omit for double pumps)
Double pump identification example: PVA 35 Q/ 30 A + PVA 22/ 30/P
Triple pump identification example: PVA 56 / 30 / A + PVA 35 Q/ 30/ + PVD 22 H/30/P
PVA pump + GP pump identification example: PVA35Q/30/A + GP1-0061R97F/20N

NOTE: for the identification codes of the single pumps see:
cat. 11 100 par. 1 for GP pumps

cat. 14 100 par. 1 for PVD pumps

cat. 14 200 par. 1 for PVA pumps

J Lol J

o 4
= o) glom | s

1 . 1 ik

A A
Max. torque applied to the shaft of the second pump (Nm) Dimension A (mm)

Size Group Second pump Second pump With PVA pump With gear pump

First pump (same size group) (smaller size group) (same size group) type:
PVA 22/28/35 43 - 207 GP1 203
PVA 45/56/72 113 113 275 GP1and GP2 262
PVA 90/115/145 186 113 315 GP1and GP2 287

14 200/110 ED
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13 - SET PRESSURE CONTROL CIRCUIT EXAMPLES

PVA

SERIES 30

PUMP WITH REMOTE PRESSURE
ADJUSTMENT

PUMP WITH PROPORTIONAL PRESSURE
ADJUSTMENT

14 - CONNECTION FLANGES

e

L dimensions in mm

The fastening bolts and the O-Rings must be ordered separately.

D

OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.

20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

“cod | description |omi| P |8 S|P |E|Fle|n]]| @

0610713 | SAE-1" | 345 | 1"BSP 25 | 18 | 38 | 22 | 262|524 | 22 | 70 N. 4 OR 4131 (32.93x3.53)

0610720 | SAE-11/4" | 276 | 11/4"BSP | 32 | 21 | 41 | 22 | 30.2|58.7| 68 | 79 |TCEIM10x35| OR 4150 (37.69x3.53)

0610714 | SAE-11/2" | 207 | 11/2"BSP | 38 | 25 | 44 | 24 |357| 70 | 78 | 93 N. 4 OR 4187 (47.22x3.53)

0610721 SAE - 2 207 | 2"BSP 51 | 25 | 45 | 30 | 43 |77.8| 90 | 102 [TCEIM12x45| OR 4225 (56.74x3.53)
DUPLOMATIC

14 200/110 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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DUPLOMATIC 16 100/112 ED
OLEODINAMICA

VPPM

VARIABLE DISPLACEMENT
AXIAL-PISTON PUMPS

OPERATING PRINCIPLE

— The VPPM pumps are variable displacement axial-piston pumps
with variable swash plate, suitable for applications with open circuits.

— They are available in three different frame sizes with maximum
E} [I displacements up to 29, 46, 73 and 87cm?3/rev.

P — The pump flow rate is proportional to the rotation speed and to the
| . — ] angle of the swash plate, which can be continuously modulated. The
@ maximum and minimum angle can be limited mechanically via
suitable regulating screws.

/ — The pumps feature medium-high working pressures (up to 280 bar
) — constant and 350 bar peak). Thanks to some particular design
= | features, these pumps are able to bear high axial and radial loads on
the shaft.

© — They are usually supplied with a ISO 3019/2 mounting flange, with
the exception of the rear and intermediate pumps, if multiple pumps,
which are only available with a SAE J744 2-holes flange and a
h SAE J744 splined shaft (see paragraph 16).

— They are available with seven different types of regulating control,
each according to the application needs (see paragraphs 8 + 14).

TECHNICAL SPECIFICATIONS

PUMP SIZE 029 046 073 087
Maximum displacement cm®/rev 29 46 73 087
Max. delivery pressure (relative):
- pontingous bar 280 250
- intermittent (NOTE 1) 315 280
- peak 350 315
x::;;i%;ztta(tﬁgﬁge;d at maximum rpm 3000 2600 2200 1850
Rotation direction clockwise or anticlockwise (looking at the drive shaft)
Hydraulic connection SAE flange fittings (see paragraph 24)
Type of mounting (single pump) ISO 3019/2 flange
Mass (empty single pump) kg 18 24 33 33
Ambient temperature range °C -15/+70 HYDRAULIC SYMBOL
Fluid temperature range °C -25/+80 -
Fluid viscosity range see paragraph 2.2
Fluid contamination degree see paragraph 2.3 N
Recommended viscosity cSt 15+ 35 (-

NOTE 1: Allowed intermittent duty pressures with a duration equal to 6 seconds per minute.
NOTE 2: Values referring to a zero bar pressure (relative) on the suction port.

16 100/112 ED 1/32
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1 - IDENTIFICATION CODES

VPPM

1.1 - Identification code for single and front pumps with a through output shaft

VIP P M-

]

Variable
displacement piston pump

Pump size:
029 = 29 cm®/rev
046 = 46 cmd/rev
073 =73 cm®/rev
087 = 87 cmd/rev

PQNCES5 = power regulator with integrated
proportional flow and pressure control
pmax 280 bar
(not available for VPPM-029)

Rotation direction (seen from the shaft end)
R = clockwise L = anticlockwise

Mounting flange

Regulator type:
PC = pressure regulator
PCR = remote-controlled pressure regulator
PCX = regulator with pressure control devices
PQC = pressure and flow rate regulator
PQCE5 = integrated proportional flow and pressure
control regulator - pmax 280 bar
(not available for VPPM-029)
PQNC = power regulator

5 =1S0 3019/2 (standard)
0 = SAE J744 - 2 holes

— Hydraulic connection
S = suction / delivery SAE flange with metric bolts
(standard)
drainage port with BSP threading

T = suction / delivery SAE flange with UNF bolts
drainage port with UNF threading

——— Shaft end type

5 = cylindrical with key ISO 3019/2 (standard)
0 = cylindrical with key SAE J744

1 = splined SAE J744

NOTE 1: See at table below compatibility among mounting flange, type of shaft and type of hydraulic connection

MXXX:

Torque setting value [Nm] only
for pumps with a PQNC and
PQNCE regulator (see
paragraph 1.5)

~- Intermediate flange
000 = single pump without flange

12S | intermediate flange and
62S |\ mating joint for rear pumps
63S [ (see par. 1.4)
64S
Seals:
N = NBR seals for mineral oils
(standard)

V = FPM seals for special fluids

Series No.

11 for VPPM-«PQCE5 and VPPM-*PQNCE5
10 for all the other versions

(from 10 to 19 sizes and mounting
dimensions remain unchanged)

Compatibility among mounting flange, type of shaft and type of hydraulic connection

FLANGE CODE SHAFT CODE HYDRAULIC CONNECTION CODE
5 0 1 S T
yes no no yes no
no yes yes yes yes

VPPM pumps are supplied as standard with mechanical minimum and maximum displacements limit controls.
These devices are not available for front and intermediate pumps with a through output shaft.

16 100/112 ED
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VPPM

1.2 - Identification code for intermediate pumps with a through output shaft and rear pumps

VIP P M

0

10

Variable \:’—‘

displacement piston pump

Pump size:

029 = 29 cmd/rev
046 = 46 cmd/rev
073 =73 cm¥/rev
087 = 87 cmd/rev

Regulator type:
PC = pressure regulator

PCR = remote-controlled pressure regulator
PCX = regulator with pressure control devices
PQC = pressure and flow rate regulator
PQNC = power regulator

Rotation direction (seen from the shaft end)
R = clockwise L = anticlockwise

Mounting flange
SAE J744 - 2 holes (mandatory)

|—MXXX: torque
setting value [Nm]
only for pumps with
a PQNC regulator
(see paragraph 1.5)

Intermediate flange
000 = single pump without flange

12S| intermediate flange and
62S \ mating joint for rear pumps
63S | (see paragraph 1.4)
64S
— Seals:
N = NBR seals for mineral oils
(standard)

V = FPM seals for special fluids

— Series No. (from 10 to 19 sizes and
mounting dimensions remain unchanged)

Hydraulic connection

S = suction / delivery SAE flange with metric bolts
(standard)
drainage port with BSP threading

T = suction / delivery SAE flange with UNF bolts

Type of shaft end
splined SAE J744 (mandatory)

drainage port with UNF threading

1.3 - Identification code for double pumps

identification code + iden
1st pump

tification code

2nd pump

1.4 - Identification code for intermediate flange and mating joint for pumps with a through output shaft

According to the pump to be coupled, it is necessary to define, into the identification code, the flange and mating joint type to be
applied to the pump with a through output shaft.
The following table states the flange and joint reference code according to the different pump types to be pulled, stating also the

possible coupling combinations.
Identification code for intermediate mating joint pump to be mated possible combinations for VPPM pump with a
intermediate flange flange through output shaft
+ mating joint
29 46 73 87
125 SAE J744 SAE J744 splined GP 2 os os es os
2 holes - type “A”| 16/32 D.P. - 9T external gear y y y y
62S SAE J744 SAE J744 splined exte(rBr::ISgear yes yes yes yes
2 holes - type “B 16/32 D.P. - 13T VPPM-029
SAE J744 SAE J744 splined
638 2 holes - type “B”|  16/32 D.P. - 15T VPPM-046 no yes yes yes
SAE J744 SAE J744 splined
64s 2 holes - type “C"| 12/24 D.P. - 14T VPPM-073 no no yes yes
SAE J744 SAE J744 splined
64s 2 holes - type “C”| 12/24 D.P. - 14T VPPM-087 no no no yes

NOTE: For the flange type and dimensions see paragraph 20.

16 100/112 ED
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D VPPM

1.5 - Standardized torque values for PQNC and PQNCE regulators

ELECTRL%ALIEZOTOR 4 VPPM-029 VPPM-046 VPPM-073 VPPM-087
Power N torque p regulation torque p regulation torque p regulation torque p regulation
[kW] [rpm] [Nm] start. [bar] [Nm] start. [bar] [Nm] start. [bar] [Nm] start. [bar]
4 1425 26 (#) 46 - - - - - -
5,5 1440 36 (#) 62 36 (#) 41 - - - -
7.5 1450 50 84 50 (#) 56 - - - -
9,2 1460 60 103 60 (#) 68 60 (#) 44 - -
1 1455 72 124 72 82 72 (#) 53 - -
15 1460 98 168 98 111 98 (#) 72 - -
18,5 1460 - - 122 137 122 89 - -
22 1465 - - 144 163 144 105 - -
30 1470 - - - - 196 143 196 126
37 1470 - - - - 240 175 240 156
45 1470 - - - - - - 293 190
55 1475 - - - - - - 356 231

(#) With this adjustment value the pump is in venting position with a pressure lower than 280 bar.

1.6 - Identification examples

a) 29 cm®/rev single pump with pressure regulator - ISO mounting flange and shaft (standard)
VPPM-029PC-R55S/10N000

b) 46 cm®/rev single pump with pressure regulator with remote control - SAE mounting flange
and SAE splined shaft
VPPM-046PCR-R01S/10N000

c¢) 73 cm®/rev single pump with pressure control devices - ISO mounting flange and shaft (standard)
VPPM-073PCX-R55S/10N000

d) 46 cm®/rev single pump with integrated proportional flow and pressure control regulator - pressure regulation up to 280 bar
VPPM-046PQCE5-R55S/11N000

e) 46 cm®/rev single pump with power regulator set at 18,5 kW at 1460 rpm (torque = 122 Nm)
VPPM-046PQNC-R55S/10N000/M122

f) 73 cm®/rev single pump with power regulator with integrated proportional flow and pressure control - power regulator set at 98 Nm -
pressure regulation up to 280 bar
VPPM-073PQNCE5-R55S/11N000/M098

g) 73 cm®/rev front pump with pressure regulator, ready to mate to a VPPM-029 pump
VPPM-073PC-R55S/10N62S

h) double pump made of: - 46 cm®/rev front pump with pressure and flow rate regulator
- 29 cm®/rear pump with pressure regulator
VPPM-046PQC-R55S/10N62S + VPPM-029PC-R01S/N000

i) triple pump made of: - 73 cm®/rev front pump with flow rate and pressure regulator
- 46 cm®/rev intermediate pump with pressure regulator
- 14 cm®/rev rear gear pump group 2
VPPM-073PQC-R55S/10N63S + VPPM-046PC-R01S/10N12S + GP2-0140R01F/20N

16 100/112 ED
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2 - HYDRAULIC FLUID
2.1 - Fluid type

VPPM

Use mineral oil based hydraulic fluids with anti-foam and antioxidant additives according to the DIN 51524 norm.
For use with other types of fluid, keep in mind the limitations shown in the following table or consult our technical department for

authorization of use.

FLUID TYPE

NOTES

HFC
(water glycol solutions with
proportion of water <40%)

The performance ratings shown in the table ‘PERFORMANCES’ must be reduced as follows:
max continuous pressure: 170 bar
max peak pressure: 200 bar
max rotation speed: VPPM-029 = 2100 rpm
VPPM-046 = 2000 rpm
VPPM-073 and VPPM-087 = 1700 rpm
- The suction pressure must be lower than 0,8 absolute bars (-0,2 relative bars)
- The fluid maximum temperature must be between 0°C and 50°C.
- Use NBR seals only.

HFD
(phosphate esters)

Such fluids do not require any particular performance limitation.

It is suggested to operate with continuous duty pressures not higher than 200 bar and pressure
peaks not higher than 240 bar.

- The operating temperature must be between -10°C and 90°C.

- Use VITON seals

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity 10 cSt
optimum viscosity 15+ 35 cSt
maximum viscosity 1000 cSt

referred to a maximum temperature of 90 °C for the drainage fluid

referred to the operating temperature of the fluid in the tank

limited only to the cold start-up of the pump, which has to be carried out with the plant at
minimum pressure.

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

2.3 - Degree of fluid contamination
The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore the use of a delivery or return filter

with B, ., 2 75 is suggested.

A degree of maximum fluid contamination according to ISO 4406:1999 class 18/16/13 is recommended for optimum endurance of the pump.
Hence, the use of a filter with 8, ©2 100 is recommended.

In the event that the filter is installed on the suction line, be sure that the pressure at the pump inlet is not lower than the values specified in the

table of paragraph 3.

The suction filter must be equipped with a by-pass valve and, if possible, with a clogging indicator and should be oversized to avoid cavitation

problems.

16 100/112 ED
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3 - PERFORMANCES (measured with mineral oil with viscosity of 36 cSt at 50°C)

VPPM

PUMP SIZE 029 046 073 087
Maximum displacement cm®/rev 29 46 73 87
Maximum flow rate:
- at 1500 rpm I/min 43,5 69 109,5 131,9
- at max rotation speed 87 119,6 160,5 162,6
Input pressure (absolute):
. bar
- min (abs) 0,8
- max 25
Max. delivery pressure (absolute):
- continuous 280 250
- intermittent (NOTE 1) 315 280
- peak 350 315
Max pressure on drainage port bar 2
p ge p (abs)
Maximum power (Ap = 280 bar):
- at 1500 rpm kw 20,3 32,2 51,1 54,9
- at max rotation speed 40,6 55,8 74,9 67,8
Max velocity at maximum displacement rpm 3000 2600 2200 1850
Moment of inertia on the shaft kgm? 0,0020 0,0030 0,0080 0,0080
Max absorbed torque:
- Ap = 100 bar Nm 46,2 73,2 116,2 139,9
- Ap = 280 bar 129,3 205 325,3 349,8
Max operating pressure with NBR seals .25
- minimum °C 80
- continuous
- peak 100
Max operating pressure with Viton seals -10
- minimum o
- continuous ¢ 110
- peak 125
Qil volume in the pump body It 0,7 0,9 1,5 1,5
—NOTE 1: Allowed intermittent duty pressures with a duration equal to 6 seconds per minute.
F rad -‘* Loads on the shaft:
‘ \ - axial load (F,,) N 1000 1500 2000 2000
F ax *ﬁﬁk - radial load (F,,,) 1500 1500 3000 3000

L/2 L/2

16 100/112 ED
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VPPM

4 - VPPM-029 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 36 ¢St at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm.

FLOW RATE/PRESSURE CURVES

Q[l/min] ‘

60
50
40
30
20
10

0

VOLUMETRIC AND TOTAL EFFICIENCY

n%]‘

100

95

nvol

90

85

n tot

80

75

0 50

100 150 200

ABSORBED POWER

NIKW] ‘

30
25
20
15
10

250

— 70
p [bar] 0

e

300 50 100 150 200 250 300 p [bar]

NOISE LEVEL

[wmn‘

70
68

Q Max
66 ~

64 ~

Q Min

62
60

58

56

0 50

100 150 200

16 100/112 ED

250

54
p [bar] 0

P

300 50 100 150 200 250 300 p|[bar

The noise pressure levels were measured in a
semi-anechoic chamber, at a distance of 1 m
from the pump and with a tolerance of + 2 dB(A).
The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely
anechoic room.
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5 - VPPM-046 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

VPPM

The diagram curves were measured with a pump rotation speed of 1500 rpm.

FLOW RATE/PRESSURE CURVES

Q[l/min] ‘

NKW] ‘

40
35
30
25
20
15
10

5

0

VOLUMETRIC AND TOTAL EFFICIENCY

n (%] A

80 100 —
70 05 —
—

60 n vol ~—
50 90
40 85 ot
30 80
20
10 75
0 _— 70 _—

0 50 100 150 200 250 300 p [oar] 0 50 100 150 200 250 300 p [bar]

ABSORBED POWER NOISE LEVEL

[dB(A)]‘
72 —
4/ 68 '/ —
/ 66 / 7
/' / //
/ 64 " [QMin
/ 62 P
// 60 /
~ e
A 58

0 50 100 150 200 250 300 p[bar] 0 50 100 150 200 250 300 p[bar]
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The noise pressure levels were measured in a
semi-anechoic chamber, at a distance of 1 m
from the pump and with a tolerance of * 2 dB(A).
The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely
anechoic room.
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VPPM

6 - VPPM-073 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with a viscosity of 36 ¢St at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm.

FLOW RATE/PRESSURE CURVES

VOLUMETRIC AND TOTAL EFFICIENCY

n[%] ‘

100

95
nvol

90

85
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yd

80

/
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70

—

100 150 200

ABSORBED POWER

NIKW] A

80
70
60
50
40
30
20
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0

250

P

p [bar] 250

0 50 100 150 200 300 p[bar]

300

NOISE LEVEL

[dB(A)] ‘
78

Q Max

76
74

]
/

72

70

Q Min
68

-

66 /

/

yd

64

50 100 150 200
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250

P
p [bar]

— 62

300 p[bar] 0 50 100 150 200 250 300

The noise pressure levels were measured in a
semi-anechoic chamber, at a distance of 1 m
from the pump and with a tolerance of + 2 dB(A).
The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely
anechoic room.
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7 - VPPM-087 PUMP CHARACTERISTIC CURVES (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm.

FLOW RATE/PRESSURE CURVES

VOLUMETRIC AND TOTAL EFFICIENCY

n[%] ‘

150 100 —
125 95 —
1 vol \
100 90
75 85
n tot

50 80 A

25 75 -

0 — 70 —

0 50 100 150 200 250 300 p[bar] 0 50 100 150 200 250 300 p[bar]
ABSORBED POWER NOISE LEVEL
NIKW] ‘ [dB(A)] ‘
80 78
70 76
A
60 74
e QMax| __—1—
50 — 72 —
40 70 —
30 ~ 68 _— | QMin
7 7

20 // 66 e /’/
10 ~ 64 /,

0 — 62 —

0 50 100 150 200 250 300 p[bar] 0 50 100 150 200 250 300 p[bar]
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The noise pressure levels were measured in a
semi-anechoic chamber, at a distance of 1 m
from the pump and with a tolerance of * 2 dB(A).
The values shown must be reduced by 5 dB(A) if
they are to be considered in a completely
anechoic room.
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8 - PRESSURE REGULATOR: PC

FUNCTIONAL DIAGRAM

VPPM

The PC pressure regulator keeps the pressure at a constant set
level in the circuit, thus adjusting automatically the pump flow rate
according to the real need of the system.

The desired pressure can be set by manually adjusting the (P)
regulation valve.

FEATURES OF THE PC REGULATOR:

- pressure regulating range (P) = 20 + 350 bars
- default setting (P) = 280 bars

8.1 - Characteristic curves of the PC regulator (values obtained with mineral oil with a viscosity of 36 ¢St at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE/PRESSURE FEATURE

%Q[l/min] A

Max. 4 bar

-

100
\ | ] I
| | l l
| l l l
i
| .
i Range of regulation
0 | P
0 20 70 140 210 280 p[bar]
PC pressure regulator set at 280 bars
pump size t1 [ms] t2 [ms]
029 30 20
046 45 25
073 50 30
087 53 28

16 100/112 ED

duty pressure

angle

RESPONSE TIMES AND PEAK PRESSURE

p[bar] A
350
250 \, IV peak pressure
150
50
0
o Max
response
l times
/
o Min {Em—
t1 t2 tms]

t1 = response time for a change from a
min. to a max. displacement.

t2 = response time for a change from a
max. to a min. displacement.

The values stated in the table are obtained from the opening until
the instant the delivery level is achieved, by using a maximum
pressure valve set at 350 bars for a load simulation, placed at a
distance of 1 m from the pump delivery port.
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VPPM

9 - REMOTE-CONTROLLED PRESSURE REGULATOR: PCR

FUNCTIONAL DIAGRAM

Not included in supply with pump

The PCR regulator, apart from limiting the line maximum pressure
(P valve), allows a remote-control of the device via a remote control
connected to the X port (typical application for submerged pumps).
In case a pressure regulating valve is used for the remote-control, it is
suggested to use a direct operated valve with a size suitable to 1,5
I/min pilot flow rate.

N.B. The maximum length of the connection between the valve and
the pump X port must not be longer than 2 m.

PCR FEATURES:

- pressure regulating range (P) = 20 + 350 bars
- default setting (P) = 280 bars

- remote-regulated pressure range = 14 + 315 bars
- flow rate available on the X port for the remote-control = about 1,5 I/min

9.1- Characteristic curves of the PCR regulator (values obtained with mineral oil with a viscosity of 36 ¢St at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE FEATURE

%Q[I/min]‘ Max. 4 bar TH
100
| l 1 l
| | | |
| | | |
| |
\ |
| |
i Range of regulation
o LI
0 14 70 140 210 280

16 100/112 ED
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10 - REGULATOR WITH PRESSURE CONTROL DEVICES: PCX
10.1 - Electrical unloading

FUNCTIONAL DIAGRAM

X~ — 7 The PCX regulator, mated to a suitable two-position solenoid valve,
- ] | allows the electrical switching of the pump displacement in null
[ condition and with minimum delivery pressure.
|
‘ This function is useful for the pump unloading at the start-up or to
ol operate at minimum pressure in the system during the machine
: cycle pause, with considerable energy saving.
X e .
The pressure switching is made by means of a solenoid valve (to be
| M ordered separately) installed on the pump regulator directly.
I 1/4" BSP
PCX FEATURES (electrical unloading):
- solenoid switching valve (1) = DS3-SA2 (to be ordered separately
see cat. 41 150)
‘ - solenoid valve OFF = pump at null displacement and delivery
pressure = 20 bar
- solenoid valve ON = maximum displacement and delivery
- pressure set on regulator (P).
L - pressure regulating range (P) = 20 + 350 bar
= ‘ - default setting (P) = 280 bar
10.2 - Two pressure settings + unloading
FUNCTIONAL DIAGRAM
X This type of regulator allows to select, by means of a three-position
— - N . ! solenoid valve, two different working pressures; it allows also the
G) T_ﬁ ‘ | ‘ pump unloading.
=T ‘
|
| @ L:’q | The solenoid valve (1) and the relief valve (2) for the intermediate
@ @ ‘ [ L ! | pressure setting are directly installed on the pump regulator and
— T e i they are to be ordered separately.
Ti fﬁ ,‘,,L,,J,JX
B ek B S i \ " PCX FEATURES (two pressure settings + unloading):
| el I W G |
NS =~ " . o
ARqP olmm | ‘ ﬁ“ 114" BSP - solenoid switching valve (1) = DS3-S2 (to be ordered separately
L EI | [ see catalogue 41 150)
‘ \ - solenoid valve OFF = pump unloading - delivery pressure = 20 bar
- : - solenoid side “a” ON = maximum displacement and delivery
! pressure set on relief valve (2) (intermediate value)
I - solenoid side “b” ON = maximum displacement and delivery
7‘ pressure set on regulator (P) (maximum value)
H‘ - pressure relief valve (2) = MCD*-SBT (to be ordered separately -
‘ see cat. 61 200)
: ‘ - pressure regulating range (2) = MCD3-SBT 20 + 100 bar
L MCD5-SBT 20 + 250 bar

- pressure regulating range (P) = 20 + 350 bar
- default setting (P) = 280 bar

NOTE: For PCX regulators characteristic curves (with two pressure settings + unloading functions), see PC regulator diagrams at paragraph 8.1.
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10.3 - Pressure regulation with electric proportional control

FUNCTIONAL DIAGRAM

1/4" BSP

VPPM

The PCX regulator mated with a proportional pressure relief valve,
allows a continuous control and modulation of the system pressure.

The proportional pressure relief valve (to be ordered separately) is
installed on the pump regulator directly.

PCX FEATURES (proportional pressure regulation):

- pressure regulating range (P) = 20 + 350 bar
- default setting (P) = 280 bar

- proportional pressure relief valve (1) = PRED3 (to be ordered
separately with its relative electronic control unit - see catalogue

81210)

- proportional pressure regulating range:

PRED3-070
PRED3-210

20 + 100 bar
20 + 240 bar

Hysteresis = < 5% of p nom
Repeatability = < + 1,5% of p nom

10.3.1 - Characteristic curves (values obtained with mineral oil with a viscosity of 36 cSt at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE FEATURE

%Q[l/min] ‘ Max. 4 bar
100
\ | | I
| l l |
\ l l |
i
| .
i Range of regulation
0 | —
0 20 70 140 210 280 p[bar]
RESPONSE TIME
p[bar] ‘
200
| | V Ref.
150 /
100
\ Press.
50
0 —
t1 t2

16 100/112 ED

p [bar] ‘
300

CURRENT / PRESSURE FEATURE

PRED3-210

250

200

yd

150

/ PRED3-070

100

50

0

—
200 400 600 800 1000 I[mA]

The response times are obtained with a VPPM-046 pump, by changing the
reference signal (V Ref) on the proportional valve in order to have a line
pressure variation from 50 to 150 bar and vice versa, with an oil volume

t1 = 80 ms (response time for an increasing pressure change)
t2 = 60 ms (response time for a decreasing pressure change)
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11 - FLOW RATE AND PRESSURE REGULATOR: PQC

FUNCTIONAL DIAGRAM

Not included in supply with pump This regulator, apart from regulating the pressure (as for the PC model),
allows the pump flow rate to be regulated according to the Ap pressure
drop measured on either side of a throttle valve installed on the user line.
The connection pipe between the X port and the flow line downstream the
restrictor (or valve) must always be made (customer charge).

PQC FEATURES:

- pressure regulating range (P) = 20 = 350

- default setting (P) = 280 bar

- differential pressure regulating range (Q) = 10 + 40 bars

- default setting = 14 bar

- Min. discharge head = 18 + 2 bar
(with a zero flow rate, X discharge pilot and with a default (Q) setting of
the differential regulator)

11.1 - Characteristic curves of the PQC regulator (values obtained with mineral oil with a viscosity of 36 cSt at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE FEATURE

%Q[l/min] ‘ Max. 4 bar
100 ‘ l ] ] Flow variation
le] between minimum and maximum pressure
‘ ‘ | l < with pump set at max displacement
‘ ‘ | | ump size AQ max
| | pump [/min]
‘ 029 0.9
i Range of regulation 046 17
‘ 073 2.5
0 ——
0 20 70 140 210 280 p[bar] 087 25
FLOW RATE / ROTATION SPEED STATIC FEATURE
%Q(l/min] ‘
100
/ E
75 /_ — <
50 /— — =
25 A —_—————=— — — =
0 —

0 n max [rpm] '
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12 - INTEGRATED PROPORTIONAL FLOW AND PRESSURE CONTROL REGULATOR: PQCES

FUNCTIONAL DIAGRAM

ouT

PQCES5 FEATURES

16 100/112 ED

- pressure regulating range (P) = 20 + 350 bar
- default setting (P) = 280 bar

- proportional pressure regulating range:
20 + 250 bar (for VPPM-*PQCE5 pump)

- proportional flow regulating range:
0+ 69 I/min (for VPPM-046 PQCES5 pump)
0+109,5 I/min (for VPPM-073 PQCES5 pump)
0+132 I/min (for VPPM-073 PQCES5 pump)

PERFORMANCES and ELECTRICAL CHARACTERISTICS

VPPM

This regulator allows an independent regulation of the pump flow
and pressure, both with an electric proportional control.

The pump flow is regulated through the proportional valve (1) which
operates directly on the pump delivery, while the system pressure is
controlled by means of the proportional relief valve (2) working as a
pilot stage of the differential regulator (Q).

The maximum system pressure is limited by the regulator (P). The
regulator is also equipped of a built-in pressure relief valve (3) with
manual adjustment, which limits the pressure peak due to quick
flow variations in the system.

- differential pressure regulating range (Q) = 10 + 30 bar
- default setting = 16 bar

FLOW PRESSURE
REGULATION (1) | REGULATION (2)
(DSES5 valve) (CRE valve)

HYSTERESIS

< 6% of Q max

< 5% of p nom

REPEATABILITY

< %1,5% of Q max

< +1,5% of p nom

NOMINAL VOLTAGE 24 VDC 24 VDC
COIL RESISTANCE (at 20°C) 8,65 Q 16,6 Q
MAXIMUM CURRENT 16 A 0,85 A
ELECTROMAGNETIC COMPATIBILITY (EMC) According to
2004/108/CEE

DEGREE OF PROTECTION :
Atmospheric agents (CEI EN 60529)

IP 65

ELECTRONIC CONTROL UNITS
for proportional valves

EDM-M3312 see cat. 89 250
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12.1 - Characteristic curves of the PQCES5 regulator

(values obtained with mineral oil with a viscosity of 36 cSt at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE CURVE

%QUmin] ‘ Max. 4 bar -
100
] I I
¢]

| | l | <
| l | l
|
\ .
i Range of regulation

0 ‘ i

0 20 70 140 210 280 p[bar]

CURRENT / FLOW CURVE

Q [i/min] ‘

140 —— VPPM-087PQCE5
120 A
100 //,_ VPPM-073PQCE5
80 / L—— VPPM-046PQCE5
60 // //

40 A//

20 / s

/
0 —

0 200 400 600 800 1000 1200 1400 1600 I[mA]

16 100/112 ED

Flow variation

between minimum and maximum pressure

with pump set at max displacement

pump size A[T/)mn::]x
046 1.7
073 25
087 2.5

CURRENT / PRESSURE CURVE

p [bar] ‘

300

250

200

150
100

50

1

VPPM

VPPM-*PQCES5

=

0 100 200 300 400 500 600 700 800860 I[mA]
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13 - POWER REGULATOR: PQNC

FUNCTIONAL DIAGRAM

Such regulator keeps the pump torque at a constant level by changing the
displacement according to the delivery pressure, so that the ratio p x (Q)
(absorbed power) remains unchanged. The functions limiting the (P)
maximum pressure and regulating the (Q) flow rate are always present, if a
restrictor has been installed on the user line.

In the 1/8” BSP coupling supplied for the X port, there is a restrictor of @0,8
orifice.

‘ Note: The connection pipe between the X port and the pump outlet must
always be made (customer charge).

PQNC FEATURES:

- pressure regulating range (P) = 20 + 350
- default setting (P) = 280 bar

- differential pressure regulating range (Q) = 10 + 30 bar
- default setting = 16 bar

- min. discharge head = 18 £ 2 bar
(with a zero flow rate, X discharge pilot and with a default Q setting of
the differential regulator)

- the power regulator is factory set. The setting value has to be specified
with the order, by stating into the identification code the Nm torque value
(see paragraph 1).

- Start of the regulation: looking at values table of paragraph 1.5

13.1 - Characteristic curves of the PQNC regulator (values obtained with mineral oil with a viscosity of 36 cSt at 50°C)

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE CURVE
%Q [I/min] ‘
100
‘\
N\

50 \

N

p [bar]
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VPPM

14 - POWER REGULATOR WITH INTEGRATED PROPORTIONAL FLOW AND PRESSURE CONTROL: PQNCES

FUNCTIONAL DIAGRAM

14.1 - Characteristic curves of the PQNCES5 regulator

(values obtained with mineral oil with viscosity of 36 cSt at 50°C with driver EDM-M3312)

This system combines all the functions of the constant power
control as a standard PQNC5 regulator, and moreover it allows the
independent proportional regulation of the pump flow and pressure
at values behind the power curve characteristic set on the regulator

(N).

PQNCE5 FEATURES

For technical characteristics and settings of regulator, see
paragraph 13.

The diagram curves were measured with a pump rotation speed of 1500 rpm and an oil temperature of 50°C.

FLOW RATE / PRESSURE CURVE

%Q [/min] A
100 \ j\
50 \\
25 ™~
\
\
0 —
p [bar]
CURRENT / FLOW CURVE

Q [min] ‘

140

/]

120
100

/ —

80

60

ydyas

40

YN

20

0

)///
L~

VPPM-087PQNCE5
VPPM-073PQNCE5

VPPM-046PQNCES5

0

16 100/112

=

200 400 600 800 1000 1200 1400 1600 |[mA]

ED

p [bar] ‘

300
250
200
150
100
50
0

CURRENT / PRESSURE CURVE

/

1

VPPM-*PQNCES5

0

—
100 200 300 400 500 600 700 800860 |[mA]
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15 - REGULATOR OVERALL DIMENSIONS

dimensions in mm

PRESSURE REGULATOR PC

) A P Pressure regulator
pump size [mm] countersunk hex adjustment
< screw: spanner 4
029 114 Clockwise rotation to increase
pressure
046 123 Locknut: spanner 13
073 /087 136

screw: spanner 4
029 144 | 100 Clockwise rotation to increase

|
Van
J
x

pressure

< N 046 153 1 109 Locknut: spanner 13
m 073/087 | 165 | 122 Q | Differential pressure regulator
countersunk hex adjustment

39 REMOTE-CONTROLLED PRESSURE REGULATOR PCR
=~ . A B P Pressure regulator
/_® pump size [mm] | [mm] countersunk hex adjustment

screw: spanner 4

Clockwise rotation to increase
differential pressure

Locknut: spanner 13

X Pilot port for remote control X:
1/8” BSP

16 100/112 ED 20/32
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107.5

>

——

L0

%
5 oo

A )
5
>

;

>
5
6

120

>

)
&

dimensions in mm

PCX REGULATOR WITH ELECTRICAL UNLOADING

. A P | Pressure regulator
pump size [mm] countersunk hex adjustment
screw: spanner 4
029 244 Clockwise rotation to increase
pressure
046 253 Locknut: spanner 13
073 /087 265 Q | Differential pressure regulator

countersunk hex adjustment
screw: spanner 4

Clockwise rotation to increase
differential pressure

Locknut: spanner 13

1 Solenoid switching valve
type DS3-SA2

PCX REGULATOR WITH TWO PRESSURE SETTINGS
+ UNLOADING

. A P | Pressure regulator
pump size [mm] countersunk hex adjustment
screw: spanner 4
029 244 Clockwise rotation to increase
pressure
046 253 Locknut: spanner 13
073 /087 265 Q | Differential pressure regulator

countersunk hex adjustment
screw: spanner 4

Clockwise rotation to increase
differential pressure

Locknut: spanner 13

1 Solenoid switching valve
type DS3-S2

2 | Relief valve for the intermediate
pressure setting MCI*-SBT

PCX REGULATOR FOR PRESSURE REGULATION WITH
ELECTRIC PROPORTIONAL CONTROL

. A P | Pressure regulator
pump size [mm] countersunk hex adjustment
screw: spanner 4
029 244 Clockwise rotation to increase
pressure
046 253 Locknut: spanner 13
073 /087 265 Q | Differential pressure regulator

countersunk hex adjustment
screw: spanner 4

Clockwise rotation to increase
differential pressure

Locknut: spanner 13

1 Proportional pressure relief
valve PRED3 type

16 100/112 ED
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104
39

|
Van
A\
x

6 ®

dimensions in mm

FLOW RATE AND PRESSURE REGULATOR PQC

| o6 )

@—1 |
1 Nl
B | 104
‘X —

ump size A B P
pump [mm] | [mm]
029 144 | 100
pressure
046 153 | 109
073/087 | 165 | 122 Q
X

Pressure regulator
countersunk hex adjustment
screw: Spanner 4

Clockwise rotation to increase

Locknut: spanner 13

Differential pressure regulator
countersunk hex adjustment
screw: spanner 4

Clockwise rotation to increase
differential pressure

Locknut: spanner 13

Pilotage port X: 1/8” BSP
(see paragraph 11)

PQCE REGULATOR WITH INTEGRATED PROPORTIONAL
FLOW AND PRESSURE CONTROL

ump size A B C
pump [mm] | [mm] | [mm]
046 175 194 337
073 /087 181 207 345

Pressure regulator countersunk hex adjustment

screw: Spanner 4

Clockwise rotation to increase pressure

Locknut: spanner 13

Differential pressure regulator countersunk hex

adjustment screw: spanner 4

Clockwise rotation to increase differential pressure

Locknut: spanner 13

Proportional flow control valve type:

DSE5-P070B - DSE5-P110SB

Proportional pressure valve type: CRE-250

Safety pressure relief valve

Delivery port SAE 6000 flange

1” for VPPM-046 - 1 4" for VPPM-073 and -087

16 100/112 ED
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104

dimensions in mm

POWER REGULATOR PQNC

pump size A B C D

(mm] | [mm] | [mm] | [mm]

Ih

* X

073 /087 165 | 122 | 120 | 258

029 144 | 100 | 104 | 211
046 153 | 109 | 111 | 235

P Pressure regulator countersunk hex adjustment screw:
spanner 4
Clockwise rotation to increase pressure
Locknut: spanner 13
Q Differential pressure regulator countersunk hex adjustment
screw: spanner 4
Clockwise rotation to increase differential pressure
Locknut: spanner 13
X Pilotage port X: 1/8” BSP
(restrictor with @0,8 orifice included - see paragraph 13)
N Power regulator

POWER REGULATOR WITH INTEGRATED PROPORTIONAL
FLOW AND PRESSURE CONTROL PQNCE5
(for dimensions see PQCES5 page 22)

P Pressure regulator countersunk hex adjustment screw:
spanner 4. Clockwise rotation to increase pressure
Locknut: spanner 13

Q Differential pressure regulator countersunk hex adjustment
screw: spanner 4
Clockwise rotation to increase differential pressure
Locknut: spanner 13

N Power regulator

1 Proportional flow control valve type:

DSE5-P070SB - DSE5-P110SB

2 Proportional pressure control valve type: CRE-250

3 Safety pressure relief valve

4 Delivery port SAE 6000 flange:

1” for VPPM-046 - 1 %" for VPPM-073 and -087

5 Outlet port T: 3/4” BSP

Al Ll

4 M [ |

O

[N
fam

7\
Q).
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16 - VPPM-029 OVERALL AND MOUNTING DIMENSIONS

VPPM

2100 005

21

3

10.6

lco

Cylindrical shaft end with ISO 3019/2 key
(standard, identification code 5)

3 46
B
g —
Q ©
=
=
16

f
24.5

36

— “ L
I— ] =3 g
s e\ . 8
— — — ‘7 - T
oo -
T ~
L D1 H | =3, @
(Ul
116.2
183
38.2
— }
~ [
[ D2 . —1H
! n
‘ & ¢ &
1= 2 g ¢
—
ey \4
£ |
— f
JM
170

0 .
6 -0.036

6x6x32

- ©

177

dimensions in mm

67

14.5

ISO 3019/2 fitting flange
(standard, identification code 5)

Suction port: IN
flange SAE 3000 174"
(for overall dimensions see paragraph 24)

Delivery port: OUT

flange SAE 6000 3/4”
(for overall dimensions see paragraph 24)

Additional port drainage D1:
1/2” BSP (closed)

Drainage port D2: 1/2” BSP

Minimum displacement limit control (NOTE)
- Locknut: spanner 14
- countersunk hex adjustment
screw: spanner 4
- displacement regulation range:
0 +50 % max. displacement

Maximum displacement limit control
- Locknut: spanner 14

- countersunk hex adjustment
screw: spanner 4

- torque: 10 Nm

- displacement regulation range:
100 + 70% max. displacement

A displacement / screw round = 1,5 cm?

NOTE: The limit control is supplied factory set at
zero minimum displacement and is sealed up with
red paint.
Any modification of this setting by the user makes
the pump unable to reach the null displacement
condition.

16 100/112 ED
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17 - VPPM-046 OVERALL AND MOUNTING DIMENSIONS

VPPM

242

—

42

iy
] || A
P I 1| IS I !
o
s ] { ] J
D1 E}
139.5
206
9 39.5
}
i e—
5 D2 =—— 1§ j
-—
Qtf ol o
= - - . Was W = AR
Z i | \
f
Al
194
Cylindrical shaft end with ISO 3019/2 key
(standard, identification code 5)
52
[ 3§ = =
§§ 8 -8.036
o —
Te)
q g 8x7x36
yr N r
:7% : T%
©
19 ] N

195

dimensions in mm
140
50

Te] To]
< <
N~ ~—
ouT <} = 0 <} IN
u \ N
T
59
174
1ISO 3019/2 fitting flange

(standard, identification code 5)

Suction port: IN
flange SAE 3000 17%"
(for overall dimensions see paragraph 24)

Delivery port: OUT
flange SAE 6000 1”
(for overall dimensions see paragraph 24)

Additional port drainage D1:
1/2” BSP (closed)

Drainage port D2: 1/2” BSP

Minimum displacement limit control (NOTE)
- Locknut: spanner 14
- countersunk hex adjustment
screw: spanner 4
- displacement regulation range:
0+50 % max. displacement

Maximum displacement limit control
- Locknut: spanner 14

- countersunk hex adjustment
screw: spanner 4

- torque: 10 Nm

- displacement regulation range:
100 = 70% max. displacement

A displacement / screw round = 2,2 cm?

NOTE: The limit control is supplied factory set at
zero minimum displacement and is sealed up with

red paint.

Any modification of this setting by the user makes
the pump unable to reach the null displacement

condition.

16 100/112 ED
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18 - VPPM-073 AND VPPM-087 OVERALL AND MOUNTING DIMENSIONS

VPPM

276 4
| == ~
e
) © | 0)
=] (=]
°s ©
ol _ _ e 1<
N
®
e o/ |,
H =0 =
» =
158 ‘
235
9 44
— ]
[
—'D2 B
| 3
= - : | RIES
_j\: =
J 18.6
217
Cylindrical shaft end with ISO 3019/2 key
(standard, identification code 5)
_ .. 60
383 0
co N 10 -0.036
S
s 2 10x8x45
A E 7=I.> T o 4
B )
Yo
[sp]
20
50

225

dimensions in mm

180
48

T

82.5

17.5

©

92

ISO

3019/2 fitting flange

(standard, identification code 5)

Suction port: IN
flange SAE 3000 2"
(for overall dimensions see paragraph 24)

Delivery port: OUT

flange SAE 6000 1 V4"
(for overall dimensions see paragraph 24)

Additional port drainage D1:
1/2” BSP (closed)

Drainage port D2: 1/2” BSP

Minimum displacement limit control (NOTE)
- Locknut: spanner 17
- countersunk hex adjustment
screw: spanner 5
- displacement regulation range:
0+50 % max. displacement

Maximum displacement limit control
- Locknut: spanner 17

- countersunk hex adjustment
screw: spanner 5
- torque: 10 Nm
- displacement regulation range:
100 + 50% max. displacement
A displacement / screw round = 3,9 cm?®

NOTE

: The limit control is supplied factory set at

zero minimum displacement and is sealed up with

red pai

nt.

Any modification of this setting by the user makes

the pu

mp unable to reach the null displacement

condition.
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19 - OVERALL DIMENSIONS FOR FLANGES AND SHAFTS TYPE SAE J744

VPPM

VPPM-029

SAE J744 - 2-hole fitting flange
type “B”
(identification code: 0)

14.5

0

©22,22 -0,02

+0,03
6,35 o

1/4-20UNC-2B

6,35x6,35x25,4

33,4 cylindrical with key shaft end
SAE J744

(identification code: 0)

| @
L

SAE J744 splined shaft end
16/32d.p. - 13T
(identification code: 1)

o

N 41.2

2 S T

o3 5
g N
S <
16

334

dimensions in mm

VPPM-046

SAE J744 - 2-hole fitting flange
type “B”
(identification code: 0)

14.5

46

-0,03

25,4 004

+0,03
6,35 o

6,35x6,35x31,8

1/4-20UNC-2B

28,1

yiaiSg iy | .

2101.6 005

38,1

cylindrical with key shaft end
SAE J744
(identification code: 0)

SAE J744 splined shaft end
16/32 d.p. - 15T
(identification code: 1)

[an]

- o 46
o3 z
N 3
& N
Q s
16

38.1

dimensions in mm

VPPM-073
VPPM-087

SAE J744 - 2-hole fitting flange
type “C”
(identification code: 0)

17.5

+0,03
794 o

7,94x7,94x38,1
ﬁ

N»
‘hf? £
\ ™~
| & 19
;
I

T cylindrical with key shaft end
} 47.6 SAE J744
(identification code: 0)

0

©31,75-0,05
5/16-18UNC-2B

n
ﬁ

SAE J744 splined shaft end
12/24 d.p. - 14T
(identification code: 1)

m
RN 55.4
o5
I
o e
Q o
= I
19
47.6

dimensions in mm

16 100/112 ED
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D VPPM

20 - INSTALLATION

- The VPPM pumps can be installed both in a horizontal and vertical position, with the shaft in an upward position.

N.B.: The drainage port has to be oriented so that the oil level inside the pump body is never lower than 3/4 of its volume (according to the
installation use the D1 or D2 drainage ports).

- Installation below the oil reservoir is suggested. As for an installation above the oil level, check that the min. suction pressure is not lower
than -0.2 bars (relative). If a low noise emission level is required, the installation inside the tank is suggested.

In case of an installation inside the tank, with an oil level which does not grant complete pump submersion, it is suggested that the drain tube
is adjusted so that the pump higher bearing can be always lubricated.

- Before starting, the pump body has to be filled with the fluid.

- It is necessary to vent the air from the delivery connection before operating it the first time. The pump start up, especially at a cold
temperature, should occur with the plant at minimum pressure.

- The suction tube has to be suitably sized so that the suction pressure is never lower than -0.2 bar (relative). Bends or restrictions or an
excessive tube length could further decrease the value of the suction pressure with a following increase in the noise emissions and a
decrease in the pump lifetime.

- The drainage tube has to be sized so that the pressure inside the pump body is always lower than 2 bar (absolute), even during the dynamic
change and flow rate phases. The drainage tube has to unload inside the tank far from the suction area. We suggest to interpose a screen
between the two lines.

- The drain pressure can be max 0.5 bar higher than the suction pressure but it can never exceed the max of 2 bar of absolute pressure.
- No check valves allowed on the suction line.

- The motor-pump connection must be carried out directly with a flexible coupling. Radial and axial loads have to be lower than the values
specified in the table at paragraph 3.

- As for details and the installation of filter elements, see par. 2.3.

MOUNTING INSIDE THE TANK

Minimum level of oil in the tank at or above the surface of the Minimum level of oil in the tank below the surface of the pump
pump flange flange
A =200 mm Minimum inlet pressure = -0,2 bar (relative)

B <800 mm C =200 mm

A
0 s}
Y y
O O
\. J § J A4 A4
> A < J
MOUNTING OUTSIDE THE TANK
Minimum inlet pressure = -0,2 bar (relative) C =200 mm

B <800 mm C =200 mm

<
L
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21 - THROUGH OUTPUT SHAFT

The VPPM pumps can be supplied with a through output shaft, which allows coupling with other pump models.

N.B.: The pumps with a through output shaft are supplied with an intermediate 2-hole flange type SAE J744 - and with a mating joint
for splined shaft type SAE J744.

The mechanical adjustment for the min and max displacement are not available on these front or intermediate pumps: VPPM-029
with flange 62S, VPPM-073 with flange 64S, VPPM-087 with flange 64S.

As for identification see par. 1 “Identification code”. For the pump overall dimensions (intermediate flange included) see paragraph 23
“overall dimensions for multiple pumps”.

FLANGE + JOINT FOR THE COUPLING OF A GEAR PUMP GROUP 2
identification code 128

106.4 8.3
OR 2325
(82.27x1.87)
/— / SAE J744 - 2-hole intermediate
¥ flange
= type “A”
"o
% mating joint for a SAE J744 splined
shaft
16/32 D.P. - 9T

FLANGE + JOINT FOR THE COUPLING OF A PUMP TYPE VPPM-029
OR OF A GEAR PUMP GROUP 3
identification code 62S

146 8.3

OR 3400
(101.27x2.62)

1

SAE J744 - 2-holes intermediate flange

A

\T: ~ type “B”

= 2 - _

N N mating joint for a SAE J744 splined shaft
\ 16/32 D.P. - 13T

L

FLANGE + JOINT FOR THE COUPLING OF A PUMP TYPE VPPM-046
identification code 63S

146 8.3

OR 3400
(101.27x2.62)

1

N

SAE J744 - 2-holes intermediate flange
type“B”

X‘\I\'\

mating joint for a SAE J744 splined shaft
16/32 D.P. - 15T

2101.7 ©
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FLANGE + JOINT FOR THE COUPLING OF A PUMP TYPE VPPM-073
identification code 64S

181 8.3

OR 2500
(126.72x1.78)

s

SAE J744 - 2-holes intermediate flange
type “C"

+0.05

21271 °

mating joint for a SAE J744 splined shaft
12/24 D.P. - 14T

22 - MULTIPLE PUMPS

The possibility to couple several pumps makes it possible to create multi-flow groups with independent hydraulic circuits.
While sizing coupled pumps, it's necessary to make reference to the following conditions:

- The coupling can be carried out between pumps with the same dimensions or to a size of decreasing order.
- The max. rotation speed is determined by the pump with the lowest speed.

- The values of the max. applicable torque can not be exceeded.

22.1 - Max. applicable torque

The input torque (M) for each pump is given by the following ratio:

M = 9550.N _ [Nm] n = rotation speed [rpm]

n
Q = flow rate [I/min]

where the absorbed power (N) is given by: Ap = differential pressure between the pump suction and delivery [bar]
N, = total efficiency (obtainable from the diagrams in par. 4-5-6)
N=_Q-Ap = [kw
600 " ny,

or it can be obtained from the diagrams ABSORBED POWER (see par. 4 -5 -6 -7).

If several pumps are coupled, the torque of each single pump has to be added to the torque of subsequent pumps when they are loaded
simultaneously.
The obtained torque value for each pump has to be lower than the value specified in the table below :

thprzrl:‘ph"gm it MAXIMUM TORQUE APPLICABLE AT | MAXIMUM TORQUE APPLICABLE AT THE PUMP TO BE COUPLED [Nm]
Shaft P THE FRONT PUMP SHAFT [Nm] (not simultaneously to the front pump)
cylindrical cylindrical splined GP2 GP3
ISO 3019/2 | SAE J744 | SAE J744 | external | external |VPPM-029 | VPPM-046 | VPPM-073 | VPPM-087
(cod. 5) (cod. 0) (cod. 1) gear gear
VPPM-029 170 200 190 100 135 135 - - -
VPPM-046 220 230 330 135 250 250 250 - -
VPPM-073 450 490 620 135 330 330 400 440 -
VPPM-087 450 490 620 135 330 330 400 440 440

The maximum transmissible torque for those pumps with a through output shaft is determined by the coupling used for the transmission. If the
obtained torque values are higher than the ones stated in the table, it is necessary to reduce the working pressure value or to replace the
overloaded pump with a pump suitable to bear the required torque.
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23 - OVERALL DIMENSIONS FOR MULTIPLE PUMPS

dimensions in mm

>
w)

/] /] N

o &\ Jo e

S 16
47 ] _ - ] _ _ -
Q}‘?J__ k j jﬁ‘@
©r

REAR PUMP
VPPM-029 VPPM-046 VPPM-073 /087
A B C D E A B C D E A B Cc D E

VPPM-029 | 222 | 77 | 183 | 213 | 222 - - - - - - - - - -

VPPM-046 | 251 | 82 | 206 | 213 | 220 | 251 | 82 | 206 | 242 | 251 - - - - -

VPPM-073

VPPM-087 2901 | 99 [ 235|213 | 226 | 291 | 99 | 235 | 242 | 249 | 296 | 104 | 235 | 276 | 296

/’i
NGl
O
BG

il

)$\?j S

T S
C E
REAR PUMP
external gear GP2 external gear GP3
A B C D E A B C D E

VPPM-029 | 222 | 77 | 183 | 99 +121 | 86 + 97 - - - - -

VPPM-046 | 251 | 82 | 206 | 99+121 | 85+96 | 251 | 82 | 206 | 132 + 147 | 103 + 110

VPPM-073

VPPM-087 291 | 99 | 235 |99+121 |91+102| 291 | 99 | 235 | 132+ 147|109 + 116

NOTE: The D and E values in the table make reference to the dimensions of the gear pumps
according to the available min. and max. displacement range. For further details apply to our
Technical department.
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24 - SUCTION AND DELIVERY PORTS DIMENSIONS FOR SAE FLANGES

VPPM

D

OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.

20015 PARABIAGO (Ml) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

SUCTION PORT: “IN” (SAE 3000)
nominal A B C D
Pump size mm mm mm threading and depth (mm)
METRIC UNC
VPPM 029 1% 32 58,7 30,2 M 10x28 76-14 UNC-2B 28 c
VPPM 046 1% 38,1 70 35,7 M12x26 ¥ -13 UNC-2B 26 T T
xg::m g;g 2" 50,8 77,8 43 M12x25 ¥ -13 UNC-2B 25 F@ @ [
DELIVERY PORT “OUT” (SAE 6000) A —- @ B
. D %
Pump nosr?zl:al mAm mBm mcm threading and depth (mm) @ @ -
METRIC UNC i
VPPM 029 3/14” 19 50,8 23,8 M10x24 % - 16 UNC-2B 24 D
VPPM 046 1” 254 57,1 27,7 M12x20 76-14 UNC-2B 20
z:::;m g;g 1% 32 66,7 31,7 M14x23 Y% - 13 UNC-2B 23
25 - CONNECTION FLANGES
dimensions in mm
The fastening bolts and the O-Rings must be ordered separately
F L Flange L
rq G code Flange description
= 0610720 | OR 4150 (37.69x3.53)
§ 0610714 | OR 4187 (47.22x3.53)
/L F‘_! _ H % 0610721 | OR 4225 (56.74x3.53)
‘ = 0770075 | OR 4100 (24.99x3.53)
L E 0770092 | OR 4131 (32.93x3.53)
e E = % 0770106 | OR 4150 (37.69x3.53)
F:f;ie dezlc:ar?[?t?on [r:)"::] oA gB| C | D |E F ¢ HoL metric SHCS ! UNC SHCS
S 0610720 | SAE-1"%" | 280 |1%"BSP| 32 | 21 | 41 | 22 | 30,2|58,7 | 68 | 79 | n°4-M10x35 | n°4-76UNCx 1%’
§ 0610714 | SAE-1%" | 210 (1%"BSP| 38 | 25 | 45 | 24 | 357 | 70 | 78 | 94 | n°4-M12x45 | n°4-%UNCx 1%’
% 0610721 SAE - 2" 210 | 2’BSP | 51 | 25 | 45| 30 | 43 | 77,8 90 |102| n°4-M12x45 | n°4-%UNCx 1%’
S 0770075 | SAE-3/4” | 420 |3/4’BSP | 19 | 21 | 35 | 22 | 23,8|50,8 | 55 | 71 | n°4-M10x35 n°4-%x1%"
E 0770092 | SAE-1" 420 | 1"BSP | 25 | 25 | 42 | 24 [ 27,7 (57,1 | 65 | 81 | n°4-M12x45 n°4-%ex 1%
f, 0770106 | SAE-1%" | 420 |1%"BSP| 32 | 27 | 45 | 25 | 31,7 (66,7 | 78 | 95 | n°4-M14x50 n°4-%x1%"
DUPLOMATIC

16 100/112 ED
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VPPL

VARIABLE DISPLACEMENT
AXIAL-PISTON PUMPS

FOR INTERMEDIATE PRESSURE
SERIES 20

OPERATING PRINCIPLE

— The VPPL are variable displacement axial-piston pumps
with variable swash plate, suitable for applications with
open circuits and intermediate pressures.

— They are available in seven nominal sizes, with

I ; displacements of 8, 16, 22, 36, 46, 70 and 100 cm®/rev.

— The pump flow rate is proportional to the rotation speed
and to the angle of the swash plate, which can be
continuously modulated. The maximum and minimum

- - angle can be limited mechanically via suitable regulating

Screws.

— They are usually supplied with a SAE J744 2-hole flange
and a SAE J744 cylindrical with key shaft.

— They are available with four different types of regulating
control, each according to the application needs.

TECHNICAL SPECIFICATIONS

PUMP SIZE 008 016 022 036 046 070 100
Maximum displacement cmd/rev 8 16 22 36 46 70 100
Flow rate at 1500 rpm It/min 12 24 33 54 69 105 150
Operating pressures bar 210 280
Rotation speed rpm min 500 - max 2000 min 500 - max 1800

Rotation direction

clockwise (seen from the shaft side)

Hydraulic connection

SAE flange

Type of mounting

SAE flange J744 - 2 holes

Oil volume in the pump body

dm3 0,2 03 06 1 18

Mass

kg 8 12 12 23 23 41 60

HYDRAULIC SYMBOL

Ambient temperature range

°C -10/+50

Fluid temperature range

°C -10/+70

Fluid contamination degree

see paragraph 2.3

Recommended viscosity

cSt 20+ 50

16 200/112 ED
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D VPPL

SERIES 20
1 - IDENTIFICATION CODE
Variable displacement :I
axial piston pump for . .
intermediate pressure NBR sealing rings for
mineral oils
Pump size:
008 = 8 cmd/rev L qari .
016 = 16 cm¥/rev Senes N
022 = 22 cm3/rev (the overall and mounting
_ 3 dimensions remain unchanged from
036 = 36 cm®/rev 20 t0 29)
046 = 46 cm3/rev
070 = 70 cm3/rev
100 = 100 cm3/rev

— Hydraulic connection
S = suction / delivery: SAE flange with metric
Requlator type: bolts. Drainage with BSP threaded ports
eguiator type. (not available for VPPL-008)

PC* = pressure regulator _
PC5 p max 210 bar for VPPL-008, 016, 022, 036, 046 B = BSP threaded ports (only for VPPL-008)

PC6 p max 280 bar for VPPL-070 and 100
PCR = remote-controlled pressure regulator L Shaft end type:
PQC = pressure and flow rate regulator (load sensing) cylindrical v}\//ith.key SAE J744

PCX* = regulator with pressure control devices
PC5 p max 210 bar for VPPL-008, 016, 022, 036, 046
PC6 p max 280 bar for VPPL-070 and 100

—— Mounting flange:

0 = SAE-2 type for VPPL-008, 016, 022, 036 and 046
, , , 1 = SAE-4 type for VPPL-070 and VPPL 100
Clockwise rotation (seen from the shaft side) ——— ———— (dimensions of VPPL-070 are not standardized)

2 - HYDRAULIC FLUID
2.1 - Fluid type

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. With these fluids use NBR seals. Using fluids at temperatures
higher than 70 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be preserved in its physical and
chemical characteristics.

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity 10 cSt referred to a maximum temperature of 90 °C for the drainage fluid
optimum viscosity 20/ 50 cSt referred to the operating temperature of the fluid in the tank
maximum viscosity 1000 cSt limited only to the cold start-up of the pump, which has to be carried out with the plant at

minimum pressure.

When selecting the fluid type, be sure that the true viscosity is within the range specified above at the operating temperature.

2.3 - Degree of fluid contamination

The maximum degree of fluid contamination must be according to ISO 4406:1999 class 20/18/15; therefore the use of a delivery or return filter
with B,, 275 is suggested.

A degree of maximum fluid contamination according to ISO 4406:1999 class 20/16/13 is recommended for optimum endurance of the pump.
Hence, the use of a filter with 3,, 2100 is recommended.

For the installation of filters on the suction line, see paragraph 10. The suction filter must be equipped with a by-pass valve and, if possible, with
a clogging indicator and should be oversized to avoid cavitation problems.
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D VPPL

SERIES 20
3 - CHARACTERISTIC CURVES
3.1 - VPPL-008 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)
FLOW RATE / PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q “ Q [I/min]
min] 4 1800 rmp 15
14 I
1800 rpm 1500 rpm 12
12 S
1500 rpm %’ 100 Volumetric efficiency nv
c 90 :
3 80 Total efficiency nv
50—~ <
s g 60 6 S
_— Lyove —— B
= 4
4800 O 4 % 4800 P ) ng_
o — =
2500 P 23 %ﬁm‘“ g
0 70 140 210 o 0 70 140 210
P [bar] P [bar]
ABSORBED POWER NOISE LEVEL
[N(KW)] A [dB(A)] “
80
7
6
Q=14.4 l/min
5 // { 70
Q=12 I/min
P :
4 Q=10 imin
3 // A Q=8 l/min Max. input P
L Q=6 I/min 00 rpm
2 ,/A/ ” wa'
= P 1800 rPM_——
1 % N — e
]
- 50 —|_Full Cut-off 1?00 e -
0 70 140 210 0 70 140 210
P [bar] P [bar]
INPUT POWER AT FULL CUT-OFF DRAIN FLOW RATE
[N(KW)] Q
20 A [Umin] &
— 3
15 |- B
I 2
10 = B
— 800 rpm /
0.5 741,{ 1 Full Cut-off
— 1500 1P -
— _ Full Flow
0 70 140 210 0 70 140 210 =
P [bar] P [bar]
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D VPPL

SERIES 20
3.2 - VPPL-016 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)
FLOW RATE / PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q
(min] A i Q [I/min]
30 30
28 1800 rpm 1800 rpm gg
" 1500 rpm - 1500 rpm %
c‘é' 100 Volumentric efficiency nv =
S — -
80 ——"Total efficiency
s 5 70 // - s
12 S 60 12
§ g 50 |2 — 10 <
1800 12 — ° ng_ 1800 e ——— g %
o
o ! 7@0/9‘“ ‘3
0 70 140 210 o 0 70 140 210 o
P [bar] P [bar]
ABSORBED POWER NOISE LEVEL
IN(KwW)] | [dB(A)] |
16 80
14
12 Q=30 I/min
[ 70
10 // Q:2‘5 I/min Max. input
8 = i —
/7/ Q 2(\) /min w\-/ \
6 /’// Q=15 I/min 60 |————T \ ‘____._—-—-1‘1
4 V// Q=10 Urmin Wiso0em \
2 — Full Cut-off
— 50 —
0 70 140 210 0 70 140 210
P [bar] P [bar]
INPUT POWER AT FULL CUT-OFF DRAIN FLOW RATE
[N(KW)] Q
2.0 A [/min] A
— 3
15 |— —
I 2
1.0 |— L
os — ﬁm)y/ 1 w//
— % 7500 P | —
— Full Flow R
0 0 140 210 b 0 70 140 210 o
[bar] P [bar]
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SERIES 20
3.3 - VPPL-022 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)
FLOW RATE / PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q
vmin] & i Q [Vmin]
40
40 - 1800 rpm 35
P 1500 rpm 30
30 25
1500 1 Q
pm % 100 Volumetric efficiencTy nv
S 9 I
i 80 / Total efficiency NV
_ s 5N =
2 60
\ 2 € g s0 £ — 2 %
o % 5 w © 10 *
A0 8 3 e 8 2
6 o
7500 4 % — =0 " 4 =
- = -— E
0 70 140 210 0 70 140 210
P [bar] P [bar]
ABSORBED POWER NOISE LEVEL
IN(Kw)1 A CEICV |
16 Q=40 I/min 8
14 A |
. // G=35 limin
0 // Q=30 limin 20
Q=25 I/mi
8 /5// Q=2(‘) I/::: Max. input
6 ///A{/ 60 1800 re\l/‘_/\—
4 A//// /‘-/ \
= 7500 rev \ \
2 \ 1
Full Cut-off
= 50 =
0 70 140 210 0 70 140 210
P [bar] P [bar]
INPUT POWER AT FULL CUT-OFF DRAIN FLOW RATE
IN(KW)] Q
20 A [I/min:]3 |
15 = —
I 2
10 : 1800 & -
— B Full Flow |__ — —f
0 0 140 210 - 0 70 140 210 =
P [bar] P [bar]
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VPPL

SERIES 20

3.4 - VPPL-036 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

FLOW RATE / PRESSURE CURVES

Q
min] A
70
1800 rpm
60
1500 rpm
50
30
e | 20
4800 1P —
1500 1P 10
0 70 140 210 o
P [bar]
ABSORBED POWER
IN(Kw)] §
28 |
=60 I/mi
ot P Q J min

1
20 / P Q=5? I/min
/// Q=40 I/min

16 <
\
12 // ,//‘ Q=30 /min
: e
4 %/
0 70 140 210
P [bar]
INPUT POWER AT FULL CUT-OFF
INKW)] |k
4
=
2 7 —"
1 . ] |
0 70 140 210
P [bar]

16 200/112 ED

Input Power (KW)

VOLUMETRIC AND TOTAL EFFICIENCY

“ Q [I/min]
65
1800 rpm 89
1500 r‘;))m 55
- 50
S . -
> 100 Volumetric efficiency nv
< 90 — ‘
> 80 =T Total efficiency NV
& 70 ~
g 7 g
L 60 0 g
S <
w50 5
m — — 20 q;’
4800 OVt o
10 ¢
——— ] H
- =
0 70 140 210
P [bar]
NOISE LEVEL
@B |
80
Max. input
70 p .
1800 18—
E
60
Full Cut-off
50 =
0 70 140 210
P [bar]
DRAIN FLOW RATE
Q
min] A
3
2
B Full Cut-off /
1 /
— Full Flow e e —
0 70 140 210
P [bar]
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D VPPL

SERIES 20
3.5 - VPPL-046 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)
FLOW RATE / PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q
fimin] & A Q [l/min]
80
80 1800 rpm 75
1800 rpm 1500 rpm 70
70 7500 o g 100 Volumetric efficiency nv 65
60 z 90 ——
c 80 Total efficiency nv
Z 70 //
s g & / e s
i % 50 / 30 ¥:
g R 20 %
8 L 10 %
2 —— E
0 - 0 70 140 210 o
P [bar]
ABSORBED POWER NOISE LEVEL
IN(Kw)] & CEIEVN |
32 _ ) 80
Q=80 I/min
28 A
/ Q=70 I/min :
24 / | Max. input

Q=60 I/min
> /{/// Q=5(‘) I/min " W
16 L — Q=4(‘J l/min 1500 rP™ \
12 y;é/ // " \ Full Cut-off
8 y/ 7
=

y =
4 =

— 50 —
0 70 140 210 0 70 140 210
P [bar] P [bar]
INPUT POWER AT FULL CUT-OFF DRAIN FLOW RATE
Q
INKw) | (vmin] A
4 = 3
E |
- / 2
s = ,\Bgorpm/ | ] /
— —_—T 1500 1P™ 1 ———
1
I — Fl_J”—FlolN—- e
I -
0 70 140 20 0 70 140 20
P [bar] P [bar]
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3.4 - VPPL-070 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)

FLOW RATE / PRESSURE CURVES

iy &
140
120 1800 rpm _
100 1500 rpm

| 60
,\%Q() o€ /\
40

s
X
/%‘“ ‘I g
7/ 20 @
/ E
0 70 140 210 280
P [bar]
ABSORBED POWER
NG § Q=126
I/min
/
60 /
Q=100
50 / 4 | I/min
// / Q=80
40 / ,/ A |/min
/ e /
30 ’/ / ‘/ ﬁn:iio
20 ///,/ 1
/,//
0 | L
L~
]
0 70 140 210 280 o
P [bar]
INPUT POWER AT FULL CUT-OFF
INKw)] A
8 —
; — //
I ,\%()Q‘Q«\ /
=
0 -
0 70 140 210 280
P [bar]
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VOLUMETRIC AND TOTAL EFFICIENCY

A

Q [I/min]
1800 rpm 190
120
110
1500 rpm 100
100 Volumetric efficiencynv | ||
3 | -
> 9 Total efficiency nv
E % // y
g 70
S 60 ,/ i
£ //
o " L 50
P 30 5
P 2 2
= =
/ 10 5
~ =
0 70 140 210 280
P [bar]
NOISE LEVEL
[@BA] |
80
70 Max. Flow 00 o™ /
. \L_/ [
e
—
60 1500 1P
Full Cut-off
50 =
0 70 140 210 280
P [bar]
DRAIN FLOW RATE
Q
(Vmin] A
5
4
3 | //
B Full Cut-off
2 //
— /
1 —_ T
[ o— — Full Flow t—
0 70 140 210 280
P [bar]
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SERIES 20
3.5 - VPPL-100 pump characteristic curves (values obtained with mineral oil with viscosity of 36 cSt at 50°C)
FLOW RATE / PRESSURE CURVES VOLUMETRIC AND TOTAL EFFICIENCY
Q A Q [I/min]
[I/min] A I
1800 rpm 180
180 1800 rpm E— PP
140 —# 1500 rpm 140
1500 pm ) v 1
100 olumetnp efficiency nv
100 f 90 [
E 80 //7Total eLfficiency nv ] 50
/@‘/ ” 4 ///
& 60 S 60 / O // 60
/ S i 5 50 }%//
Pa AS < ~ Q(ﬂ)“\ 40 <
.~ 40 X ',\50 <
| 5 /// 5
A 20 8 ~ 20 3
= i — 2 2
-~ | 4 ——— 2 = 2
0 70 140 210 280 o 0 70 140 210 280 o
P [bar] P [bar]
ABSORBED POWER NOISE LEVEL
INKW)] A
100
Q=180
I/min
80 /|
// Q=140 [dB(A) |
I/min 80
60 / /
/ Max. Flow | 1800 rpm
v y Q=100 e .
I/min \ \
/1 / T 70— e
40 / / /r/—\; \
/ / Q=60 - \
// 1/min \ § 500 rpm
" /, /; - 60 Full Cutoff| 1
%///
/ — 50 —
0 70 140 210 280 0 70 140 210 280
P [bar] P [bar]
INPUT POWER AT FULL CUT-OFF DRAIN FLOW RATE
IN(Kw)] A
8 —
— Q
- / min] A
6 |- / 5
I 4
4= o // 3 B Full Cut-off
* &0 B
2 = \ oo A — —
e %) —
- —F " 1 S _— =
— - — Full Flow o
0 70 140 210 280 o 0 70 140 210 280
P [bar] P [bar]
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4 - REGULATORS
4.1 - Pressure regulator: PC*

4.2 - Remote-controlled pressure regulator: PCR

VPPL

SERIES 20

The PC* pressure regulator keeps the pressure at a constant set level in
the circuit, thus adjusting automatically the pump flow rate according to the
real need of the system.

The desired pressure can be set by manually adjusting the P regulation
valve. The clockwise rotation of the adjustment bolt makes the pressure
increase.

FEATURES OF THE PC REGULATOR:
- pressure adjustment range:
PC5 =30 + 210 bar (for VPPL 008, 016, 022, 036 and 046)
pressure increase/adjustment screw round: 69 bar
PC6 = 30 + 280 bar (for VPPL 070 and 100)
pressure increase/adjustment screw round: 78 bar

The PCR regulator allows a remote-control of the device via a remote control connected to the X port (typical application for submerged

pumps).

In case a pressure regulating valve is used for the remote-control, it is suggested to use a direct operated valve with a size suitable to 1,5 I/min

pilot flow rate.

Note: The maximum length of the connection between the valve and X port of the pump must not be longer than 2 m.

4.2.1 - Remote-controlled pressure regulator: PCR
for VPPL 008, 016, 022, 036 e 046

FEATURES OF THE REGULATOR:
- remote-adjustment pressure = 20 + 210 bar
- flow rate available on the X port
for the remote-control = about 1,5 I/min (approx.)

|
X | OUTJ
=<
|

IN' L'y D1
4.3 - Pressure and flow rate regulator: PQC

'(

16 200/112 ED

4.2.2 - Remote-controlled pressure regulator: PCR
for VPPL 070 e 100

FEATURES OF THE REGULATOR:

It also limits the line maximum pressure.

- pressure regulating range 30 + 280 bar

- pressure increase/adjustment screw round: 78 bar

- remote-regulated pressure range = 20 + 280 bar

- flow rate available on the X port for the remote-control = about 1,5 I/min

|

XL (_ZUTJ -
)i(

| o] |
Fi{ﬁ 1 ‘

D1

This regulator, in addition to the pressure adjustment (as for the
PC* model), allows the pump flow rate control, according to the Ap
pressure drop measured on either side of a throttle valve installed
on the user line.

Note: The connection pipe between the X port and the flow line
downstream the restrictor (or valve) must always be made
(customer charge).

FEATURES OF THE PQC REGULATOR:

- pressure adjustment range:
11 + 190 bar (for VPPL 008, 016, 022, 036 and 046)
13 + 230 bar (for VPPL 070 and 100)

- pressure increase/adjustment screw round: 78 bar

- differential pressure adjustment range = 15 + 28 bar

- minimum delivery pressure = 15 bar

10/20
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4.4 - Regulator with pressure control devices: PCX*

4.4.1 - Electrical unloading

L
\
X(

L———————+
\
\
J
h
\
J

|

|
=

'

m

VPPL

SERIES 20

The PCX* regulator, mated to a suitable two-position solenoid valve,
allows the electrical switching of the pump displacement in null
condition and with minimum delivery pressure.

This function is useful for the pump unloading at the start-up or to
operate at minimum pressure in the system during the machine cycle
pause, with considerable energy saving.

The pressure switching is made by means of a solenoid valve (to be
ordered separately) installed on the pump regulator directly.

PCX* FEATURES (electrical unloading):

- solenoid switching valve (1) = DS3-SA2 type
(to be ordered separately - see cat. 41 150)

- solenoid valve OFF = pump at null displacement and delivery
pressure = 20 bar

- solenoid valve ON = maximum displacement and delivery
pressure set on regulator.

- pressure regulating range:
20 + 210 bar for VPPL-008, 016, 022, 036 and 046
20 + 280 bar for VPPL-070 and 100

- pressure increase/adjustment screw round = 78 bar

- default settings:
210 bar for VPPL-008, 016, 022, 036 and 046
280 bar for VPPL-070 and 100

4.4.2 - Pressure regulation with electric proportional control

OuT |

|
e
X

i a0
T
‘ ‘ A ﬁiﬁ‘
\ ¢ ——[h [T
g A
|
| T i ‘ -
NO) T
| } } |
| ] 1]
- - -3
|NT L' D1
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The PCX regulator mated with a proportional pressure relief valve,
allows a continuous control and modulation of the system pressure.

The proportional pressure relief valve (to be ordered separately) is
installed on the pump regulator directly.

PCX* FEATURES (proportional pressure regulation):

- pressure regulating range:
PCX5 =20 + 210 bar for VPPL-008, 016, 022, 036, 046.
PCX6 = 20 + 280 bar for VPPL-070 and 100

- pressure increase/adjustment screw round = 78 bar

- default setting:
PCX5 = 210 bar for VPPL-008, 016, 022, 036 and 046
PCX6 = 280 bar for VPPL-070 and 100

- proportional pressure relief valve (1) = PREDS3 type
(to be ordered with the relative control card separately - see cat.
81210)

- proportional pressure regulating range :
PRED3-070 20 + 85 bar
PRED3-210 20 + 225 bar

Hysteresis = < 5% of p nom
Repeatability = < +1,5% of p nom

11/20
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5 - VPPL-008 PUMPS OVERALL AND MOUNTING DIMENSIONS

VPPL

SERIES 20

VPPL-008PC5 PUMPS

214(MAX)
3 = 47 3 164.5(MAX) L 495 —f=—
T/ LT
| | @
) 42,5
i —25-1-5 Key4.76 ‘851
78 % | 9 78
11
142 ‘ 134
@ || —|082.5580s
OUTG ‘ <j IN 49
{
219.05 8021
= 532 . 221.2 825
—— 106.4 —
110
130 149.5
VPPL-008PCR PUMPS
67 93.5
g
@ /
: —©
- J_ X 93
2 S |
N
VPPL-008PQC PUMPS
67 935
20
2 O 2
| 108 123
J_ 78
o ALl 1
dimensions in mm
O HHEE
— 1 Suction port IN: 1/2” BSP
— 2 | Delivery port OUT:
VPPL-008PCX5 PUMPS 1/2" BSP
3 Pressure adjustment screw
=— 58 — 244
- 4 | Drain port: 3/8” BSP
: ' : 5 | Flow adjustment screw
A displacement/round = 0,8 cm?®
@ 6 | Oil supply port
7 Differential pressure
221 (not adjustable)
@ 8 | Remote pressure control port: 1/4"
BSP
78 9 Load sensing port:
/ 1/4" BSP
77@ 10 | Solenoid switching valve
DS3-SA2 type (to be ordered
separately - see cat. 41 150)

16 200/112 ED
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VPPL

SERIES 20
6 - VPPL-016 and VPPL-022 PUMPS OVERALL AND MOUNTING DIMENSIONS
VPPL-016PC5 and VPPL-022PC5 PUMPS
245(MAX)
— 49 =
23 6
7 fo+ 30 g2
® ®
B — — ] Key 4.76 “oot
4
142 SE [ ] /
- 47.5— —t—-—FH--—-1—-1—|82.5500
| ||
IN 11 51
‘ 0
4-M10x16 219.05 -0.021
106.4 T 22 13 021.2 325
124 153
130 181
VPPL-016PCR and VPPL-022PCR PUMPS
105
=—— 80
(8) 20 (E]D\ @
j‘@ i il
73

A4

|

L

VPPL-016PQC and VPPL-022PQC PUMPS

105

—

dimensions in mm

Suction port IN: SAE 3000 1”
flange (see par. 11)

Delivery port OUT:
SAE 3000 3/4” flange
(see par. 11)

Pressure adjustment screw

Drain port: 3/8” BSP

Flow adjustment screw
A displacement/round:

1,5 cm? (for VPPL-016)
2,0 cm® (for VPPL-022)

Oil supply port

Differential pressure
(not adjustable)

Remote pressure control port:
1/4" BSP

Load sensing port:
1/4" BSP

16 200/112 ED
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VPPL

SERIES 20

="
T
———

VPPL-016PCX5 and VPPL-022PCX5 PUMPS

le— 65 —=f 251
f‘"‘ g h)
——
- !

-
&
4
|
ITT

dimensions in mm

1 Pressure adjustment screw

2 | Flow adjustment screw
A displacement/round:

1,5 cm? (for VPPL-016)
2,0 cm?® (for VPPL-022)

3 Differential pressure
(not adjustable)

4 | Solenoid switching valve
DS3-SA2 type (to be ordered
separately - see cat. 41 150)

7 - VPPL-036 and VPPL-046 PUMPS OVERALL AND MOUNTING DIMENSIONS

VPPL-036PC5 and VPPL-046PC5 PUMPS

~— 64
s
r ,

144
146

170

n° 4 holes M10x16

dimensions in mm

300(MAX)
240(MAX) t=— 60 —=
53(MIN) ~=—
6 54 ——
@
‘ / ~— 53 —
1 ™ |-—38——4
Key 6.3 "001
I /
—-——t-——-t-+H--—-—-—F-12101.6 S0s
\ZBO 3
wﬁ o 0
©22.23-0.021
26.2 15 #25.08 525
190
222
1 Suction port IN: SAE 3000 1 4" flange
(see par. 11)
2 Delivery port OUT:
SAE 3000 1” flange (see par. 11)
3 Pressure adjustment screw
4 Drain port: 1/2” BSP
5 Flow adjustment screw
A displacement/round:
2,6 cm? (for VPPL-036)
3,2 cm? (for VPPL-046)
6 Qil supply port

16 200/112 ED
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VPPL-036PCR and VPPL-046PCR PUMPS dimensions in mm

122

~— 83
D% ] ©
7

f ——©-
| ﬁj ®
| d 1 L 93108
f (oloN | 1|
7 Ly = | } —
I
Nk
| - y
VPPL-036PQC and VPPL-046PQC PUMPS
~—"283
20 122
5
11; 143
93

L

VPPL-036PCX5 and VPPL-046PCX5 PUMPS

1 Pressure adjustment
screw

2 | Flow adjustment screw

I A displacement/round:
B @u ) i 2,6 cm? (per VPPL-036)
‘ 237 3,2 cm?® (per VPPL-046)

3 | Differential pressure
(not adjustable)

4 | Remote pressure control
port: 1/4" BSP

@ ®/ Qéi ﬁ > —] | O | oaapoine pore

6 | Solenoid switching valve

| O DS3-SA2 type (to be

,3 ordered separately - see
r cat. 41 150)
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8 - OVERALL AND MOUNTING DIMENSIONS VPPL-070 PUMPS

VPPL

SERIES 20

VPPL-070PC6 PUMP

dimensions in mm

=50

5
Key 7.94 P

0
— 31.75 -0.021
128 30.2 \ 4 Fori M10x16 17 s 35.35 _8_250
172 223 127 -0.05
297 8
310
VPPL-070PCR PUMP
~=—— 100 266
20 @
- ° 150
@é ° ﬁ a 1235
O O
o 9

1 Suction port IN: SAE 3000 1 %" flange
(see paragraph 11)

2 | Delivery port OUT:
SAE 3000 1 %4” flange
(see paragraph 11)

3 | Pressure adjustment screw

Drain port: 3/4” BSP

Flow adjustment screw
A displacement/round = 4,1 cm?®

6 | Oil supply port

7 | Differential pressure (not adjustable)

8 | Remote pressure control port: 1/4" BSP

16 200/112 ED
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SERIES 20

VPPL-070PQC PUMP

C4<

161

VPPL-070PCX6 PUMP

1 Pressure adjustment screw

2 | Flow adjustment screw
A displacement/round = 4,1 cm?

3 | Differential pressure (not adjustable)

4 | Load sensing port: 1/4" BSP

5 | Solenoid switching valve
DS3-SA2 type (to be ordered separately
- see cat. 41 150

Shaft side view

146

264

dimensions in mm

| © |

— — 175
® e ﬁ || 132
o o
© ©

N H
306
=iz
T I Af .
207

—®

Regulator side view

3

T

Lo

138

16 200/112 ED
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9 - OVERALL AND MOUNTING DIMENSIONS VPPL-100 PUMPS

VPPL

SERIES 20

VPPL-100PC6 PUMP

Y

|
qq"l:l?

% | K
! 195

Qo

91 —=—90
Key 9.53 *351
O =— 60 6

dimensions in mm

38.1.0.021
i 0
35.7 4 Fori M12x18 25 8 42_1_0250
257 152.4 005
347
277
O —
I ° — 195
ﬁ _— 140.5
o
] o _ 1 ] L

1 Suction port IN: SAE 3000 2” flange
(see paragraph 11)

2 | Delivery port OUT:
SAE 6000 1 %4” flange
(see paragraph 11)

3 | Pressure adjustment screw

4 | Drain port: 3/4” BSP

5 | Flow adjustment screw
A displacement/round = 5,1 cm?

6 | Oil supply port

7 | Differential pressure (not adjustable)

8 | Remote pressure control port: 1/4" BSP

16 200/112 ED
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VPPL

SERIES 20

VPPL-100PQC PUMP

Q

VPPL-100PCX6 PUMP

1 Pressure adjustment screw

2 | Flow adjustment screw

A displacement/round = 5,1 cm?®

3 | Differential pressure (not adjustable)

4 | Load sensing port: 1/4" BSP

5 | Solenoid switching valve

- see cat. 41 150

DS3-SA2 type (to be ordered separately

277

dimensions in mm

1 @ j
% ® o 195
@5 150
o O\ ﬁ
o ©
| 347
! 227
@ ®
164@‘6
P | Y AN S N S NI SR B |1

Shaft side view

Regulator side view

16 200/112 ED
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10 - INSTALLATION

- The VPPL pumps can be installed both in a horizontal and vertical position, with the shaft in an upward position.
Note: the drain port has to be oriented so that the oil level inside the pump body is never lower than 3/4 of its volume.

- In the case of installation above the oil level, check that the minimal inlet pressure is not lower than -0.2 bars (relative). If a low noise emission
level is required, the installation inside the tank is suggested.

In case of an installation inside the tank, with an oil level which does not grant complete pump submersion, it is suggested to adjust thee drain
tube so that the pump higher bearing can be always lubricated.

- Before starting, the pump body has to be filled with the fluid.
- Check the pump direction of rotation.

- It is necessary to vent the air from the delivery connection before operating it the first time. If the air venting should be difficult, the use of a
venting valve is recommended.

The pump start up should occur with the plant at minimum pressure, especially with low temperatures.

- The suction tube has to be suitably sized so that the suction pressure is never lower than -0.2 bar (relative). Bends or restrictions or an
excessive tube length could further decrease the value of the suction pressure with a following increase in the noise emissions and a
decrease in the pump lifetime.

- The drainage tube has to be sized so that the pressure inside the pump body is always lower than 0.5 bars (relative), even during the dynamic
change and flow rate phases. The minimum piping size is 3/8” for the pump type 008, 016 and 022, while it should be at least 1/2” for the
pumps type 036 and 046, 3/4” for the 070 and 100 pumps type.

The drain tube has to unload inside the tank far from the suction area.
- No check valves allowed on the suction line. As for details and the installation of filter elements, see paragraph 2.3.

- The motor-pump connection must be carried out directly with a flexible coupling, to reduce at the minimum the axial and radial loads on the
pump shaft. The alignment tolerance between the two shafts must be within 0.05 mm.

] :

11 - CONNECTION FLANGES

dimensions in mm
Bolts and O-rings must be ordered separately.

F‘I;Zl;ie dez:;?gt?on ;:;Ti @A @B C | D | E|F G | HILIge bolts1 ISO 4762 2

0610719 | SAE-3/4" | 345 | 3/4"BSP | 19 | 18 | 36 | 19 | 22,2 47,6 | 50 | 65 OR 4100 (24.99x3.53)

0610713 | SAE-1" | 345 | 1"BSP | 25 | 18 | 38 | 22 | 26,2 (524 | 55 | 70 | n°4-M10x35 |OR 4131 (32.93x3.53)
";:: g 0610720 | SAE-1% | 276 |1% BSP| 32 | 21 | 41 | 22 | 30,2 (58,7 | 28 | 79 OR 4150 (37.69x3.53)

0610714 | SAE-1%" | 207 |1%"BSP| 38 | 25 | 45 | 24 357 (69,9 | 78 | 93 | n°4-M12x45 |OR 4187 (47.23x3.53)

0610721| SAE-2" | 207 | 2’BSP | 51 | 25 | 45 | 30 42,9 (77,8 | 90 | 102 | n°4-M12x45 |OR 4225 (56.74x3.53)
g % 0770106 | SAE-1 %" | 420 (1%’ BSP| 32 | 27 | 45 | 25 | 31,7 (66,7 | 78 | 95 | n°4-M14x50 |OR 4150 (37.69x3.53)

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) « Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

16 300/116 ED

HPR

HIGH PRESSURE
SELF-REGULATING PUMP FOR
OPEN LOOP OPERATION
SERIES 10

— HPR pumps are variable displacement axial-piston pumps
with swash plate design, suitable for applications with open
circuits.

— Seven frame sizes are available, from 55 up to 280 cm®/rev.

— The pump flow rate is proportional to the shaft speed and to
the swash plate angle, which can be continuously
modulated. The maximum angle can be limited
mechanically by means of an adjustment screw.

— Due to the special design, these pumps are able to operate
at high working pressures (420 bar continuously and
500 bar peak)

— All the pumps are equipped with a noise reduction device.

TECHNICAL SPECIFICATIONS

NOTE: Values referring to 1 bar absolute on suction port.

16 300/116 ED

PUMP SIZE 55 75 105 135 165 210 280
Maximum displacement cmd/rev 55 75,9 105 135,7 165,6 2101 281,9
Maximum operating pressure bar 420
Rotation speed and operating flow rate see table 3 - Performances
Rotation direction clockwise
Loads on the shaft: axigl load N 2000

radial load on request
Hydraulic connection flange fittings - SAE 3000 suction / SAE 6000 pressure
Type of mounting SAE J744
Mass (empty single pump) kg 39 | 3 | s0 | e | 8 | 16 | 165

HYDRAULIC SYMBOL
Ambient temperature range °C -15/+470
Fluid temperature range °C -20/ +80
Fluid recommended viscosity cSt 15+ 30
Fluid contamination degree (ISO 4406:1999) 18/16/13 \I
[
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D HPR

SERIES 10
1 - IDENTIFICATION CODES
1.1 - Identification code for single pumps and pumps with power take-off
Self-regulating piston pump for high
pressure (Duplomatic
reserved field)
Pump size:
055 = 55 cm®/rev 165 = 165,6 cm3/rev Owtion:
075=759cm¥rev 210 =210,1 cm¥rev TOF’R;‘ZZ'
105 = 105 cm®/rev 280 = 281,9 cm®/rev Omit if not required (see par 6.1)
135 = 135,7 cm¥/rev
Pump controls: PTO - power take off / through drive shaft
LP6 = load sensing with pressure cut-off g(:g:d:ﬁs gifr']arl‘ge l;r?mo )Shaﬁ coupling
adj. range 230-350 bar (standard) gle pump
Other ranges are available upon request.
See section 5. A09 = SAE A flange - coupling 16/32 9t
TL2 = load sensing with power control B13 = SAE B flange - coupling 16/32 13t
(not available on sizes 055, 075 and 165) B15 = SAE B flange - coupling 16/32 15t
ET6 = electro-proportional displacement control with (not available on HPR 135 "’?”d 210)
power limiter and pressure cut-off C14 = SAE C flange - coupling 12/24 14t
adj. range 230-350 bar (standard) D27 = SAE D flange - coupling 16/32 27t
Other ranges are available upon request. (not available on HPR 135, 165 e 210)
See section 7. E27 = SAE E flange - coupling 27t 16/32
(not available on sizes 055, 075 and 165) (not available on HPR 210)

Options for ET6 control
(Omit for other controls)
D12K2 = 12V DC supply and AMP Junior

Rotation direction (seen from the shaft end):

R = clockwise (standard) connect|_on .
Anticlockwise rotation direction on request. (NOTE) D24K2 = 24V DC supply and AMP Junior
connection

FPM seals
Mounting flange / splined shaft (see section 13)
HPR 55: — Series No.
C14 = SAE C flange - 2 holes - shaft 12/24 14t (from 10 to 19 size and mounting dimensions remain
HPR 75: unchanged)

C14 = SAE C flange - 2 holes - shaft 12/24 14t (standard)

C21 = SAE C flange - 2 holes - shaft 16/32 21t

HPR 105:

C17 = SAE C flange - 2 holes - shaft 12/24 17t (standard for TL2)
C23 = SAE C flange - 2 holes - shaft 16/32 23t (standard for LP6)
HPR 135 and HPR 165 :

D13 = SAE D flange - 2 holes - shaft 8/16 13t (standard for 135)
D27 = SAE D flange - 2 holes - shaft 16/32 27t (standard for 165)
HPR 210 and HPR 280

E15 = SAE E flange - 4 holes - shaft 15t 8/16

Keyed shaft available on request, on HPR280 only.

NOTE: Pumps with anticlockwise rotation are available from HPR55 to HPR210 with limited options, such no noise reduction
device. Please contact our technical dept. for availability.

16 300/116 ED 2/20
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2 - HYDRAULIC FLUID

2.1 - Fluid type

HPR

SERIES 10

Use mineral oil based hydraulic fluids HLP with anti-foam and antioxidant additives according to the DIN 51524-2 standard. For use with other
types of fluid, keep in mind the limitations shown here below or consult our technical department for authorization of use.

2.2 - Fluid viscosity

The operating fluid viscosity must be within the following range:

minimum viscosity
optimum viscosity
maximum viscosity

10 cSt
15 + 30 cSt
1000 cSt

referred to a maximum temperature of 80°C for the drain line

referred to the fluid operating temperature in the tank.

limited to the cold start-up of the pump only, which has to be carried out with the circuit at
minimum pressure.

When selecting the fluid type, check its viscosity is within the range specified above at the operating temperature.

Recommended viscosity values are indicated in the table and diagram.

Operating Viscosity
temperature class
[°C] [cSt at 40°C]
from 30 to 40 22
from 40 to 60 32
from 60 to 80 46 or 68

2.3 - Degree of fluid contamination

In order to guarantee long-term proper function and high efficiency of the hydraulic pumps the purity of the operating fluid must comply with the
following class according to the ISO 4406:1999. High purity oil can extend the service time of the hydraulic system significantly.

-40° -20° 0° 20° 40° 60° 80° 100°
1600 TN % AV
A \_ AN NN
1000 PR OO S
600 \\L \\L N \\//\\ N
400 o 5 Lo
ol Bl=[P\B.%97%
200 N A MONGN
NAVANAN NN
— 100 \\ \\\\\\\\ \\ \\\
2 NN
E 60 \\\\ \\ \\\ ‘\\
S 40 3 NN
E AN ANAN
= 3 AEANEAN NN
] 2 E \\ \\ \\\; \\
(7] 3
S 7 AN
\\ AN AN AN AN N AN
N N N N B N N
AN N AN
AN AN
10 A\ VAV VAN
NN N NN
ANEEANNANANAN
\ NONN \\
5 N \ \\\\
-40° -25° -10° 0° 10° 30° 50° 70° 90° 115°

“Temperature : ['Cl

For reliable proper function and long service life  18/16/13

Minimum requirements

Commissioning

Filling and operation of hydraulic systems

16 300/116 ED

20/18/15

The minimum purity requirement for the hydraulic oil is based on the most sensitive system
component. For commissioning we recommend a filtration in order to achieve the required
purity

The required purity of the hydraulic oil must be ensured during filling or topping up. When
drums, canisters or large-capacity tanks are used the oil generally needs to be filtered.

We recommend the implementation of suitable measures (e.g. filters) to ensure the required
minimum purity of the oil is also achieved during these tasks.
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SERIES 10
3 - PERFORMANCES
(values obtained with mineral oil with a viscosity of 36 cSt at 50°C)
PUMP SIZE 055 075 105 135 165 210 280
Max displacement cmé/rev 55 759 105 135.7 165.6 2101 281.9
Max flow:
- at 1500 rpm I/min 82.5 113.9 157.5 203.5 248.2 315.5 422.9
- at max rotation speed 148.5 189.8 262.5 318.9 364.1 441.2 563.8
Minimum operating speed rpm 500
Maximum operating speed rpm 2700 2500 2500 2350 2200 2100 2000
Max delivery pressure:
- continuous bar 420
- intermittent 500
Inlet pressure: bar abs from 0.8 up to 20 bar (see par. 12)
Max housing pressure bar 1,5
Max power (Ap = 420 bar):
- at 1500 rpm kw 57.8 79.7 110.3 142.5 173.8 220.6 296
- at max rotation speed 104 132.8 183.8 223.2 254.9 308.8 394.7
Max absorbed torque:
Ap =100 bar Nm 87 121 167 216 263 334 446
Ap = 420 bar 368 507 702 907 1106 1404 1884
Moment of inertia on the shaft kgm?x102 0,79 0,79 1,44 2,15 3,41 4,68 8,34

4 - NOISE REDUCTION DEVICE

All the HPR-02 hydraulic pumps are optimized with respect to pulsation characteristics and therefore noise generation. In addition to common
primary measures such as exclusive use of noise-optimized port plates, the SPU noise reduction device is available.

Without affecting the functionality and efficiency of the pump, this system reduces pressure noise by up to 70%, irrespective of pressure, speed
or temperature.

The SPU system is adaptive over the entire operating range. No setting up or maintenance is required.

Comparison of noise pressure levels for a HPR 75 pump with and without SPU

‘ operating pressure 350 bar ‘ at 2500 rpm
< ===t <
3 ’,/‘ /,/' ———noSPU e L1 ———noSPU
Py A7  — —— SPU a =T — SPU
g il e 2 -~
[} 7 2] Pd J—
2 / 2 L
H HZs
[0] [0]
L ®
[] o
c c
— —
0 1000 1500 2000 2500 0 50 100 150 200 250
speed (rpm) pressure (bar)
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5-LP6 - LOAD SENSING WITH PRESSURE CUT-OFF CONTROL

Load sensing operation

Pressure control operation

Remote pressure operation

16 300/116 ED

This load sensing control allows the pump flow rate to be regulated
according to the Ap pressure drop measured on both the sides of a throttle
valve installed on the working line.

NOTE: The connection pipe between the LS port and the flow line
downstream the restrictor (or valve) is always in customer’s charge. The
restrictor is not supplied.

The maximum operating pressure can be set manually adjusting the
P*max valve.

LP* FEATURES:

- pressure adjustment range:

LP6 = 230 + 350 (standard)
default setting = 350 bar

LP5 = 125 + 230 (upon request)
LP7 = 350 + 420 (upon request)

- differential pressure regulating range = 16 + 27 bar
- default setting = 20 bar

%Q [I/min] §
100

[bar]

Bypassing both P and LS ports with an external connection and an orifice
(both in customer’s charge) the pump will operate as pressure control that
works at maximum displacement up to the set pressure P*max.

%Q [I/min] §
100

—

0 pmin pmax

It is possible to create a remote pressure control by means of both an
external pressure relief valve and an orifice (both in customer’s charge) as
shown in the schema.

This configuration allows to regulate remotely the maximum pressure up to
P*max. When the pressure it's lower than the set value P*max the pump is
at its maximum displacement.

Q [/min] A

P*max
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6 - TL2 - LOAD SENSING WITH POWER CONTROL

HPR

SERIES 10

The TL2 control is available for pumps HPR105, HPR135, HPR210
and HPR280.

o - 1 21 This control combines the load sensing function typical of LP control
r N T | B B B (B with a power limiter with hyperbolic characteristic. Such limiter
I - ‘ [~ X 72 keeps the pump torque at a constant level by changing the
L [ } N s4 displacement according to the delivery pressure, so that the
)}( 21 L« I absorbed power remains unchanged (at constant pump speed).
——-9
} The Z1 port must always be connected to the tank separately and
| # ‘ X® without back pressure. The Z2 port is plugged.
._{
} " NOTE: The pipe connection between the LS port and the delivery of
I )(D1 the pump, the orifice and the external pressure relief valve are
} 1 always charged to the customer.
} — 1Ll NOTE: The feature of the pressure cut-off is not present on this
| [ (| — - control, it is necessary to provide suitable external valve, as shown
® é ﬁ P X T in the diagram at side.
kally ol
TL2 FEATURES:
NIEYL 0 max - differential pressure adjustment range = 16 + 27 bar
I3 default setting = 20 bar
N X N u7 - pressure adjustment range for torque regulation:
HPR105, HPR135 = 60 + 250 bar
@ @ @ HPR210, HPR280 = 80 + 250 bar
default setting = 250 bar
The power control is factory set. The setting value has to be
specified with the order, by stating into the identification code the
Nm torque value.
Start of the regulation: looking at values table below.
Q [I/min] ‘
power
\ "
pmax | p
420 b
6.1 - Standardized torque values ar
ELECTRICAL MOTOR 4 POLES (at 50 Hz)
Power [kW] | 185 | 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110 | 132
PUMPS
N [rpm] 1500
torque [Nm] 118 140 191 236 286 350 477 573 700 840
105 63 75 103 127 154 189 - - - -
135 start of - - 80 98 19 146 199 239 - -
pressure
210 regulation - - - - - 94 129 154 188 226
[bar]
280 - - - - - - 96 115 140 169

16 300/116 ED
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7 - ET6 - ELECTRO-PROPORTIONAL DISPLACEMENT CONTROL
WITH POWER LIMITER AND REMOTE PRESSURE CUT-OFF

Z1
YX 4
T T T T T T e T
| | 54 X
| | | S2 |
el T
I *S1
| N | |
—F=—a = iy
[ [ fam i ST
\
i ’7 TIT i L e } i
\ \
‘ g i ERIE
o 1 |
° Lv4
& laY
=] I IS gy i
P X al T |
5+ 20 l/min [:‘1 |
15 +25 bar P L 1 AL ‘
|
%Q [I/min] ‘
____}“___\ power
\
+ \
T L
S & ~
- ~
S B
a 3 35
$%e \
"3 - E ——— ‘
,_lij °© cut-off ‘
‘ —
pmax
%Q [I/min] A
100
0 I min Imax |[mA]
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The ET6 control is available for pumps HPR105, HPR135, HPR210

and HPR280.

It combines a pump displacement regulation proportional to the

H

SER

PR

IES 10

current supplied to the solenoid with a constant input torque control.
The limitation of maximum pressure is also available.

With no current the pump is in null displacement, so it is required a
supply pressure on port E (located on the pump body) for the start

of the control.

Once the P port is pressurized, then the shuttle valve on the pump
excludes the piloting of port E and picks the fluid directly from the

pump delivery line.

ET6 FEATURES:

- pressure adjustment range:

ET6 = 230 + 350 (standard)
default setting = 350 bar

ET5 = 125 + 230 (on request)
ET7 = 350 + 420 (on request)

- pressure adjustment range for torque regulation:

HPR105, HPR135 = 60 + 250 bar
HPR210, HPR280 = 80 + 250 bar

default setting = 250 bar

D12K2

D24K2

Nominal voltage

VvV CC

12

24

Coil connection

AMP Junior (2 pin)

Power consumption w 15,6
Nominal current A 1,2 0,6
Relative duty cycle 100%
Protection class (EN 60529) IP 67
regulation pump ET1 ET2
105, 135 464 mA 232 mA
I min 210 490 mA 245 mA
280 524 mA 262 mA
| max ALL 1200 mA 600 mA
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8 - PUMPS WITH LP6 CONTROL - OVERALL DIMENSIONS

HPR

SERIES 10

dimensions in mm

PUMP 55 | 75 105 135 165 210 280
J of flange 127 152.4 165.1

L1 2203 | 2318 262 2845 | 333.1 348 403
L2 2593 | 270.8 301 3235 | 372.1 387 442
H1 137 139 1405 1485 | 1655 | 1715 189
H2 146 146 136 1455 | 1524 | 1435 238
B1 1 1903 | 199.6 216 251.5 268 306.1
B2 208 207 256 269 2688 | 3145
B3 120 11 122 129 1289 | 1265 | 125.
PUMP 55 75 105 135 165 210 280
P (L) 1828 | 1943 218 2435 | 283.1 295 3445
P (H) 23.5 26 30 43 27 46
P (@®) 91 90.5 100 107 1345 | 1345 | 1495
T(WL) 189.8 | 2013 227 2495 | 2856 298 3445
T (H) 94 103.5 120 119 149 167
T(®) 21 25 30 0 57

L) 112.8 124.3 142 164 1806 | 1975 | 2155
L(H) 52 53 61 65 715 80.5
L(®) 86.5 85 101.5 108 128 145
UL 72 72 745 81.1 83 109
UH) 44 54 54 62 60 68
U @®) 78.5 92.5 925 101 118 129.5

NOTE: If the pump is set vertically with shaft upward then the R port is strictly to be connected. The port R is located on
the flange, at side (like U port) or bottom (like suction port) depending on the pump shape.

16 300/116 ED
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SERIES 10

PUMP WITH LP6 CONTROL

l=— L(B) ——*— UB) —f=—

=3

L)

Zl
—o
_|
o

view ‘A

l» P(B) B3

LL

Suction port: IN
flange SAE 3000

Delivery port: OUT
flange SAE 6000

Drain ports L, U (plugged)

Additional drain port R

Load sensing port M14.x1.5
(plastic plug)

Load sensing adjustment: 29 bar/turn

7 | P*max adjustment: 22.8 bar/turn

8 | Max displacement limit adjustment
see par. 11

16 300/116 ED

9/20



D

9 - SINGLE PUMPS WITH TL2 CONTROL - OVERALL DIMENSIONS

HPR

SERIES 10

PUMP 105 135 210 280
@ flange 127 152.4 165.1 165.1
L1 262 2845 348 403
L2 301 3235 387 442
HA 163 170 193 2105
H2 134 144 144.3 200.7
H3 104.5 104 135 135
B1 194.5 214.8 266.3 3145
B2 208 256.5 269 272
B3 18 106.7 102.4 1195
PUMP 105 135 210 280

P (L) 218 2435 295 3445

P (H) 26 30 27 46

P (B) 100 107 1445 154.1
[Towtoneae) | 2 |z | v | @ |

T(L) 227 2495 298 3445

T(H) 104 120 149 167

T(B) 25 395 27 44
[Ludmnpots [ weds | were | mene | mae |

L(L) 142 164 191 2155

L (H) 53 61 975 80.5

L (B) 925 101 128 129.5

U (L) 72 745 83 109

U (H) 54 54 60 68

U (B) 85 92 118 159.5

NOTE: If the pump is set vertically with shaft upward then the R port is strictly to be
connected. The port R is located on the flange, at side (like U port) or bottom (like
suction port) depending on the pump shape.

dimensions in mm

16 300/116 ED
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SERIES 10

PUMP WITH TL2 CONTROL

=— L(B)

1 Suction port: IN

¢ L g =
T flange SAE 3000

gl 21‘ ‘7 2 | Delivery port: OUT

=
@4 ) i = 6 flange SAE 6000
Ls 3 | Drain ports L, U (plugged)
= © X

4 | Additional drain port R

o &

(plastic plug)

| :“ 5 | Load sensing port M14.x1.5
=
]

“ 6 | Z1 port to be connected to the tank.

M14.x1.5 (plastic plug)
\MMM“ 7 | Load sensing adjustment: 18.8 bar/turn
8 | Power adjustment: 18.8 bar/turn
9 | Max displacement limit adjustment
see par. 11
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10 - SINGLE PUMPS WITH ET6 CONTROL - OVERALL DIMENSIONS

HPR

SERIES 10

PUMP 105 135 210 280
@ flange 127 152.4 165.1 165.1
L1 262 284.5 348 403
L2 301 323.5 387 442
L3 108.9 82.8 138.5 168
HA1 200.5 207.5 230.5 248
H2 134 144 144.3 200.7
H3 104.5 104 135 135
B1 194.5 214.8 266.3 314.5
B2 208 256.5 269 272
B3 118 106.7 102.4 119.5
B4 165 165 165 146.5
PUMP 105 135 210 280

P (L) 218 2435 295 3445

P (H) 26 30 27 46

P (B) 100 107 1445 154.1
[Towtoneae) | 2 | 2 | & | e |

T(L) 227 2495 298 3445

T(H) 104 120 149 167

T(B) 25 395 27 44
[Ludmnpos [ wmeas| were | meme | mae |

L(L) 142 164 191 215.5

L (H) 53 61 975 80.5

L (B) 925 101 128 1295

U (L) 72 745 83 109

U (H) 54 54 60 68

U (B) 85 92 118 159.5

E (L) 240.8 2495 303 375

E (H) 135.6 1426 165.6 183.1

E (B) 15 16 20 20

NOTE: If the pump is set vertically with shaft pointing upward then the R port is
strictly to be connected. The port R is located on the flange, at side (like U port) or
bottom (like suction port) depending on the pump shape.

16 300/116 ED
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SERIES 10

PUMP WITH ET6 CONTROL

B4 P(B) B3

Suction port IN: flange SAE 3000

2 | Delivery port OUT: flange SAE 6000

3 | Drain ports L, U (plugged)

4 | Additional drain port R

5 External supply pressure E

6 | Port XD M14x1.5 to be plugged (plastic plug)

7 | PortZ1 M14x1.5 to be connected to tank
(plastic plug)

8 | Pressure limiter adjustment: 18.8 bar/turn

9 | Power adjustment: 18.8 bar/giro

10 | Valve for proportional control of displacement
AMP Junior connection

11 | Max displacement limit adjustment

see par. 11

16 300/116 ED
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11 - MAXIMUM DISPLACEMENT LIMITATION

HPR

SERIES 10

The max angle for the swash plate is adjustable. The adjustment screw is placed on pump back. Values for pumps with rotary clockwise.

Qmax

12 - INSTALLATION AND START-UP

It is recommended to install the pump below the oil level and
horizontally as shown. For installations above oil level and / or
vertically, contact our. technical dept. The maximum allowed input
speed is also directly dependent on the suction pressure.

The temperature should not exceed 80 °C in any part of the system.

1,25
1,2
’ 7
N N N ™ o,
1,15 ™ N |
‘ N N, |
\
14 ™~ ™ N7, ™
c " N
z 00 N 7/06 l
5 105 o N ;bf\e’
Q "0%0 :\906 ™N
2 &y N
o 1 Sss, 1
- \%Q‘ N
- &
5} S,
€ 095 Qg
0,9
0,85
05 055 06 065 07 075 08 085 09 09 1
Relative displacement V/V, .
Suction

* Provide suction/inlet line continuously rising towards the tank.

* Avoid cavitation events providing adequate flooded suction or
pressurized inlet should be of adequate supply as to guard
against cavitation.

On designing the suction line attention must be paid to a straight,
short conduct largely avoiding bends. If bends are required, the
bending radius must be as large as possible. The suction inlet in
the hydraulic tank must have as largest section as possible.

The suction line itself must be installed in such a way that it ends
more than 2100 mm above the tank bottom. In order to enlarge
the entry diameter of the suction boss in the hydraulic tank, its
end must be cut under 45°. The distance between entry and oil
surface must be large enough to avoid air suction, recommended
=200 mm.

Take care of the tightness of the pipe/hose so that air is not
drawn in.

16 300/116 ED

Q max displacement

(cmd/turn) range

(cm)

55 4.9 35-55

75 5.2 50-75
105 6.2 75-105
135 7 105-135
165 135 - 165
210 9.4 165 - 210
280 210 - 280

Case drain

Positive venting is vital for the correct operation of the hydraulic
system.

The pump must be always filled with oil, both at start-up and
during stops, also long term stops.

All case drain lines must be mounted continuously rising towards
the tank. This allows any entrapped air to escape freely from the
pump housing.

The highest case drain port of the pump housing (ports U, L
and R) must be connected separately to the tank. As a rule
drain lines have to be kept separate from the main return line.
The drain line has to enter the hydraulic tank below the oil level.
The dimension must be ample enough that even at low
temperatures the return flow pressure of the leak oil will be near
zero. The case pressure (build-up) should not rise and stay
higher than 2.5 bar(absolute) during operation.

Piping

* Pipe work should be seamless drawn precision steel tube or
hoses of suitable pressure rating.

* During installation, attention should be paid to cleanliness.
The pipes must be deburred, washed and blown through.

» Scaled or rusted pipes must be scoured and then neutralized -
Hoses must be brushed and flushed through when contaminated.

Cleanliness

« Oil tank and installation have to be checked again for cleanliness
before the hydraulic medium is added. This procedure has to be
performed immediately before pouring takes place. It may even
be expedient to flush the entire installation! Make sure that the
pressure fluid corresponds to the required grade of cleanliness.

Drive rotation

Before starting the engine make sure that the HPR-02 pump
will be driven with the correct direction of rotation. With electric
motors, it must be checked that the electrical connections are
correct.

Filling pump and circuit:

+ The initial filling of the system must be carried out in such a way
that all of the air can escape from the high pressure circuit and
from the pump housing before the hydraulic units are operated.

* The suction port and the casing of the HPR-02 are not
related to each other. Before the hydraulic components may be
exposed to load, the entire circuit must be filled and vented.

14/20
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» Manually fill the HPR-02 pump at the most accessible case drain
port with filtered oil. Manually fill the high pressure line with
filtered oil. Fill the oil tank to the maximum level with filtered oil
and fill all motor housings to the maximum level via the most
accessible case drain port with filtered oil.

Start-up

« If there is an on/off valve in the suction line, make sure it is
completely open before starting the engine.

« Start the electric motor and allow the HPR-02 to rotate for 5
seconds.

« Switch engine off and check fluid level in the tank. Top off if
necessary. Before restarting the engine, check the installation for
tightness.

» Repeat previous steps at least four more times.

« Start the electric motor, then slowly actuate the pump function to
allow the pump to increase to maximum displacement. Leave the
function fully actuated for 30 seconds, and then repeat the step

* Warm the system up by steadily increasing the pressure so as to

allow any air to be purged from the fluid.

» Check the HPR-02 stand-by pressure, load sense margin
pressure, pressure compensator setting (if applicable) and

maximum flow setting when the hydraulic oil reaches its normal

operating temperature.
» Check the oil level in the tank and refill with filtered oil if
necessary before delivery of the machine.

HPR

SERIES 10

three times.

13 - FLANGES AND SHAFTS

13.1 - Mounting flanges and splined shafts available as standard (SAE J774)

PUMP 55 | 75 | 105 135 165 210 280
Front mounting flange SAE C - 2 holes SAE D - 2 holes (NOTE) SAE E - 4 holes
Pilot diameter 127 152,4 165,1
SAEC SAE C-C SAE D SAE F
Shaft 14t 12/24 DP 17 t 12/24 DP 13t8/16 DP 15t 8/16 DP
- 21t 16/32 23t 16/32 27t 16/32 -
NOTE: HPR165 has also 4 additional holes @17.5
[ |
BT = B~
: ! = -
_ = A - # A
- | I = E
4 * il - +
| r ==
‘ T'E:
Shaft SAE-J744 Type A B C
code
HPR55 | HPR75 | HPR 105 13';'7:15 21;'7';80
14 T 12/24 DP SAE C with undercut | 31.22 30 54
55 -
21t 16/32 no undercut 34.51 39.5
17 t 12/24 DP SAE C-C with undercut | 37.68 30
55 -
23t 16/32 no undercut 37.68 38.5
13t8/16 DP SAED with undercut | 43.71 50 -
75
27t 16/32 no undercut 44.05 62 -
15t 8/16 DP SAEF no undercut 50.06 58 - 75

16 300/116 ED
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13.2 - Flanges

HPR

SERIES 10

SAE C, 2 holes
for HPR 55, 75, 105

SAE D, 2 +4 holes

for HPR 165
4 fori F— 01524 —
aggiuntivi
217.5

SAE D, 2 holes
for HPR 135

fe— 21524 —=

228.6

SAE E - 4 holes
for HPR 210 and 280

40 | 190
21.5
230
PUMP 55 | 75 | 105 | 135 165 210 280
flange thickpess 20 25 2% 30
near fastening holes (mm)

16 300/116 ED
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14 - PTO - POWER TAKE OFF

HPR

SERIES 10

The HPR pumps can be supplied with a power take-off SAE J744 type, which allows coupling with other pumps models. As for identification

see par. 1 “Identification code”.

SAEA
identification code A09

O-ring (84x2.5)

NS

=
h=s
\\F"

SAE J744 - 2 holes intermediate
flange type “A”

+0.05

282.6 0

coupling for splined shaft
SAE J744 16/32 D.P. - 9T

SAE B
identification code B13

O-ring (106x2)

i SAE J744 - 2 holes intermediate
flange type “B”

N

2101.7 ©

coupling for splined shaft
SAE J744 16/32 D.P. - 13T

ral s ]
|

1/I’rZ

SAE BB
identification code B15

O-ring (106x2)

o

SAE J744 - 2 holes intermediate
flange type “B”

|
L -
+0.05

2101.7 ©

coupling for splined shaft
SAE J744 16/32 D.P. - 15T

]

=

16 300/116 ED
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SERIES 10

SAEC
identification code C14

M16

O-ring (132x3)

SAE J744 - 2 holes intermediate
flange type “C”

+0.05

21271 °

coupling for splined shaft
SAE J744 12/24 D.P. - 14T

SAED
identification code D27

HPR 135

HPR 165/210
190

/ O-Ring (155x3.55)

SAE J744 - 2 holes intermediate
flange type “D”

+0.05

coupling for splined shaft
SAE J744 16/32 D.P. - 27T

!
152.4°

/ O-Ring (155x3.55)

SAE J744 - 2 holes intermediate
flange type “D”

+0.05

coupling for splined shaft
SAE J744 16/32 D.P. - 27T

!
152.4°

SAEE
identification code E27

2245 —}

/ O-Ring (167x3)

SAE J744 - 4 holes intermediate
flange type “E”

+0.05

165.1 °

coupling for splined shaft
SAE J744 16/32 D.P. - 27T

16 300/116 ED
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SERIES 10
15 - SUCTION AND DELIVERY PORTS DIMENSIONS FOR SAE FLANGE WITH METRIC BOLTS
T - SUCTION (SAE 3000)
A B c D
Pump nominal size Threading and
mm mm mm
depth mm
55,75 1% 38 69.9 35,7 M12x16
105 2’ 50 77,8 42.9 M12x16 C
135 2’ 50 77,8 429 M12x17
165 2% 64 88,9 50,8 | *M12x21.5 @ @ -
210 3’ 76.2 106,4 61,9 M16x28.5
280 315" 90 120.7 69,9 M16x29 AT B
P - DELIVERY (SAE 6000) @ ‘ @ |
A B c D
Pump nominal size Threading and !
mm mm mm
depth mm D
55,75 3/4” 19 50,8 23,5 M10x17
105 1” 21 57,2 27,8 M12x17
135 1% 32 66.7 31.8 M14x19
165 1% 32 66,6 31.8 *M12x18.5
210 1% 38.1 79,3 36,5 M16x25.5
280 17 38.1 79.3 36,5 M16x29 (*) deviation from standard

16 - CONNECTION FLANGES

. H
|
dimensions in mm
The fastening bolts and the O-Rings must be ordered separately
Flange | Flange Pmax| oo |gB| c |D | E | F H|L 1 2
code description | [bar] SHC screws
0610714 | SAE-1%" | 210 (1%"BSP| 38 | 25 | 45 | 24 [ 357 | 70 | 78 | 94 | n°4-M12x40 | OR 4187 (47.22x3.53)
g | 0610721 SAE - 2" 210 | 2’BSP | 51 | 25 | 45 | 30 | 43 | 77,8 | 90 | 102 | n°4-M12x40 | OR 4225 (56.74x3.53)
ﬁ 0610722 | SAE-27%" | 172 (2%"BSP| 63 | 25 | 50 | 30 [ 50,8 | 89 [105| 116 | n°4-M12x45 | OR 4275 (69,44x3.53)
<<lr5 0610723 | SAE-3” 138 | 3"BSP | 73 | 27 | 50 | 34 | 61,9 (106,3| 124 | 134 | n°4-M16x55 | OR 4337 (85.32x3.53)
0610724 | SAE-37%" | 34 |3%"BSP| 89 | 27 | 48 | 34 [ 69,8 (120,6( 136 | 152 | n°4 - M16x55 | OR 4387 (98,02x3.53)
0770075 | SAE-3/4” | 420 | 3/4’BSP | 19 | 21 | 35 | 22 | 23,8|50,8| 55 | 71 | n°4-M10x35 | OR 4100 (24.99x3.53)
% 0770092 | SAE-1" 420 | 1"BSP | 25 | 25 | 42 | 24 | 27,7|57,1| 65 | 81 | n°4-M12x40 | OR 4131 (32.93x3.53)
E 0770106 | SAE-1%" | 420 |1% BSP| 32 | 27 | 45 | 25 | 31,7 66,7 | 78 | 95 | n°4-M14x45 | OR 4150 (37.69x3.53)
® 0773462 | SAE-1%" | 420 |1%"BSP| 38 | 30 | 94 | 26 | 36,5|79,3| 94 | 112 | n°4-M16x55 | OR 4187 (47.22x3.53)

16 300/116 ED
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DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) + Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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21 100/110 ED

CR

DIRECT OPERATED
PRESSURE CONTROL VALVE

SEAT DIMENSIONS: D-10B

SERIES 22

CARTRIDGE TYPE

p max 350 bar
Q max 50 I/min

OPERATING PRINCIPLE

6
+0.
— 8175 0 i 1.3

NN

o +0.07
w 45 220.6 +0.02

1.6{

4 —

213 min — @ ‘ ‘

216 max 20°

M20x1.5-6H

©]20.05[A[B]

26 —

ﬁ
I
|

— The CR valve is a direct operated pressure control valve
cartridge type that can be used in blocks or panels with
type D-10B seat.

— It is normally used to control the maximum pressure in the
hydraulic circuits or as a limiting device for pressure peaks
generated during hydraulic actuator movement variation.

— It is available in five different pressure control ranges up to
350 bar.

— The circuit pressure acts on the shutter which is directly
loaded by a spring on the opposite side. Once the set
pressure is reached, the shutter opens, and discharges the
excess flow in port T connected directly to the reservoir.

— The pressure can be adjusted by a screw, usually supplied
as the countersunk hex type, equipped with locking nut and
maximum adjustment limiter.

PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C)

HYDRAULIC SYMBOL

Max working pressure bar 350

Minimum controlled pressure and pressure drop see diagram

Maximum flow rate I/min 50

Ambient temperature range °C -20/ +50 :

Fluid temperature range °C -20/+80 k“

Fluid viscosity range oSt 10 + 400 P : T
Fluid contamination degree ISO 4402(1:;3;2?%2 20/18/15 -
Recommended viscosity cSt 25 N

Mass kg 0,16

Surface treatment: electrolytic zinc covering

Fel/lZn8//B
EN 12329

21 100/110 ED
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D CR

SERIES 22

1 - IDENTIFICATION CODE

L1 [ K-=Adjustment knob

(omit for adjustment with countersunk
hex screw - standard)

Direct operated pressure
control valve

Cartridge type Seals: . )
N = NBR seals for mineral oils (standard)
Pressure adjustment range: V = FPM seals for special fluids
2=upto 25bar
3=upto 70 bar
4=upto 140 bar —— Series No. (the overall and mounting
5=upto 210 bar dimensions remain unchanged from 20 to 29)

6 =upto 350 bar

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE

Ap [bar] A Ap [bar] A
50 == CR6  P-Tpressure drops
350 CR6 /// CR5  with screw set at
40 7 /”_ CR4  minimum pressure
30 // CR 3 control
210 CR5 2 A //l _—
140 CR 4 > = — CR2
70 CR3 o o1 L —
25 CR2 — —
0 — 0 _—
0 10 20 30 40 50 Q[Vmin] 0 10 20 30 40 50 Q[lI/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

2 3 5 dimensions in mm
4» I 1 | OR tipo 2056 (14.00x1.78)
ik 90 Shore
° &
® oA - 1Y w2 2 | OR tipo 3062 (15.54x2.62)
- - i 90 Shore

Tightening torque 45 + 50 Nm

‘ 1
% S —H—I» - —L 3 | Hexagonal: spanner 22

5?5 52 8 @ 4 | Locking nut: spanner 19
‘ 79.5 5 | Countersunk hex adjustment screw:
‘ -~ spanner 6 (standard)
Clockwise rotation to increase
— pressure
% - i 7% _ 6 | Maximum screw stroke

7 | Adjustment knob: K

Locking ring

(0°)
S
(o]
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DUPLOMATIC
OLEODINAMICA

21 110/110 ED

CRQ

PILOT OPERATED

PRESSURE CONTROL VALVE

SERIES 12

SEAT DIMENSIONS: D-10C

CARTRIDGE TYPE

p max 350 bar
Q max 100 I/min

OPERATING PRINCIPLE

0
~— 4102 =

- 32 —f

et 15—

6
+0.05
— 8175 0 1.3

45° +0.07
w P }—k— A ., e e
| A 7

216 max - @ ‘

M20x1.5-6H

©[20.05]A]B]

-~ 24 |

— The CRQ valve is a pilot operated pressure control valve
cartridge type that can be used in blocks or panels with D-
10C type seat.

— Itis normally used to control the hydraulic circuit pressure
and allows use of the entire flow of the pump even at
pressure values near the set value.

— lt is available in four different pressure control ranges up
to 350 bar.

— It consists of a main balanced type spool and a pilot
stage. The main spool, normally closed, opens when the
circuit pressure exceeds the set value generated by the
pilot stage, discharging the excess flow in port T, directly
connected to the tank.

— The pressure is adjustable with a screw, usually supplied
as the countersunk hex type, equipped with locking nut
and with maximum adjustment limiter.

PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C)

HYDRAULIC SYMBOL

Max working pressure bar 350

Minimum controlled pressure and pressure drop see diagram

Maximum flow rate I/min 100 B

Ambient temperature range °C -20 / +50 S

Fluid temperature range °C -20/ +80 P L\ ‘ . T
Fluid viscosity range cSt 10 = 400 g 3

Fluid contamination degree ISO 4402(1:;%?2?%2 20/18/15 -

Recommended viscosity cSt 25
Mass kg 0,16
FellZn8//B

Surface treatment:electrolytic zinc covering

EN 12329

21 110/110 ED
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D CRQ

SERIES 12

1 - IDENTIFICATION CODE

C RQ / I 12| |

Pilot operated pressure control valve :I L Seals: omit for mineral oils
Cartridge type V = viton for special fluids
Pressure adjustment range: ——— Series No. (the overall and mounting
3=upto 70 bar dimensions remain unchanged from 10 to 19)
4 = up to 140 bar
5 =up to 210 bar — M1 = Adjustment knob
6 = up to 350 bar (omit for adjustment with countersunk hex screw)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
p [bar] ‘ Aplbar] ‘

30

350 CRQ 6
20

210 CRQ 5 e

140 CRQ 4 10 L

L]
70 CRQ3 I
0 — 0 — .
0 25 50 75 100  Q[/min] 0 25 50 75 100 Q[/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical

department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.
The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

2 | Parbak 8-015 (14.81x1.14x1.35)

[}

3 4 @ dimensions in mm
1 OR type 2056 (14.00x1.78)
90 Shore

® -t

]Ii]]
=
g
5
w

OR type 3062 (15.54x2.62)

©

Jr * 90 Shore
o 4 | Hexagonal: spanner 22
® Tightening torque 45 + 50 Nm
6
1 50 5 | Locking nut: spanner 17

6 | Maximum adjustment limiting device

7 | Countersunk hex adjustment screw:
spanner 5

Clockwise rotation to increase
pressure

8 Maximum screw stroke

9 | Adjustment knob: M1

DUPLOMATIC
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DUPLOMATIC
OLEODINAMICA

SEAT DIMENSIONS: 7/8 -14 UNF-2B (SAE-10)

21 1M11/314 ED

PRK10

PILOT OPERATED
PRESSURE CONTROL VALVE

CARTRIDGE TYPE
seat 7/8-14 UNF-2B (SAE-10)

p max 350 bar
Q max 120 I/min

OPERATING PRINCIPLE

SERIES 11

*T» 229 min «h =
loge iy o2 1 P—{- =] s =
©]0.05 |A
110025 B 7/8-14 UNF-2B
T
Jox 3 E & — The PRK10 valve is a pilot operated pressure control valve,
T F0 %% £ ™ € cartridge type, that can be used in blocks or panels with
o o N E ©
n 1V X o ¥ » 7/8-14 UNF-2B (SAE-10) type seat.
B N N — N
— Itis used to control the hydraulic circuit pressure and allows
use of the entire flow of the pump even at pressure values
| near the set value.
- — It consists of a main balanced type spool and a pilot stage.
A The main spool, normally closed, opens when the circuit
pressure exceeds the set value generated by the pilot
stage, discharging the excess flow in port T, directly
connected to the tank.
— It's available in 4 pressure control ranges from 6 to 350 bar.
+0.05 — The PRK10 are supplied with a finishing surface treatment
215.875 ¢ (zinc-nickel) suitable to ensure a salt spray resistance up to
600 h (test according to UNI EN ISO 9227 standards and
test evaluation according to UNI EN ISO 10289 standards)
— The pressure is adjustable by a socket set screw with
locking nut, or by knob.
PERFORMANCES
(measured with mineral oil of viscosity 36 cSt at 50°C) HYDRAULIC SYMBOL
Max working pressure bar 350
Minimum controlled pressure and pressure drop see diagram
Maximum flow rate I/min 120
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/+80 ‘ ‘
P ® T
Fluid viscosity range cSt 10 + 400 | 3 |
. — According to g -
Fluid contamination degree ISO 4406:1999 class 20/18/15 -
Recommended viscosity cSt 25
Mass kg 0,2
Surface finishing: galvanic treatment zinc-nickel

21 111/314 ED
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D PRK10

SERIES 11

1 - IDENTIFICATION CODE

P/ R|K{10|- /111 /

Pressure control valve, pilot operated:l Option: K = Adjustment knob.
Omit for adjustment with hex socket
screw (standard)

Cartridge type

) Seals:
Size N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

Pressure adjustment range:

070 = from 6 to 70 bar (17 bar/turn) 210 = from 6 to 210 bar (47 bar/turn) Series No. (the overall and mounting
140 = from 6 to 140 bar (32 bar/turn) 350 = from 6 to 350 bar (78 bar/turn) dimensions remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

Ap [bar] ADJUSTMENT Ap [Tar] MINIMUM CONTROLLED PRESSURE
I
400 40
350
300 30
200 210 20 /
140 pZ
10
100 70
0 20 40 60 80 100 1 207 0 20 40 60 80 100 120
Q [/min] Q [l/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

1 | OR type 2050 (12.42x1.78)

2 | Parbak 8-014 (13.23x1.14x1.35)

3 | OR type 3-910 (19.18x2.46)

4 Cartridge tightening: spanner 24
Tightening torque 38 Nm

5 Locking nut: spanner 13

I B 6 Socket hex adjustment screw:
@ Hex key 4.
Rotate clockwise to increase
32 = max 50 pressure

7 Locking ring

8 | Adjustment knob: K

DUPLOMATIC
OLEODINAMICA
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DUPLOMATIC
OLEODINAMICA

SEAT DIMENSIONS: D-10E

21 120/116 ED

DBV

DIRECT OPERATED
PRESSURE CONTROL VALVE

CARTRIDGE TYPE

p max 380 bar
Q max 120 I/min

OPERATING PRINCIPLE

SERIES 10

30 min

220 H13"032

®

M30x1.5

RN

216 max ——

028 F810.05°

S

31.5 *33 L——LL3*8-5

seat.

300 bar.

@ +
P~

i

— The DBV valve is a direct operated pressure control valve
cartridge type that can be used in blocks or panels with

— It is normally used to control the maximum pressure in the
hydraulic circuits or as a limiting device for pressure peaks
generated during hydraulic actuator movement variation.

— It is available in differents pressure control ranges up to

— The circuit pressure acts on the shutter which is directly
loaded by a spring on the opposite side. Once the set
pressure is reached, the shutter opens, and discharges the
excess flow in port T connected directly to the reservoir.

— The pressure can be adjusted by a screw, equipped with
locking nut and maximum adjustment limiter.

HYDRAULIC SYMBOL

PERFORMANCES

(measured with mineral oil of viscosity 36 cSt at 50°C)
Max working pressure bar 380
Minimum controlled pressure and pressure drop see diagram
Maximum flow rate I/min 120
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree 150 440611605 winss 2018/15
Recommended viscosity cSt 25
Mass kg 0,25

Surface treatment:electrolytic zinc covering

FellZn8//B
EN 12329

21 120/116 ED
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D DBV

SERIES 10

1 - IDENTIFICATION CODE

DB V|- /[ 10 /
Direct operated pressure control valvel;l_, L K = Adjustment knob

Cartridge type (omit for adjustment with hex
ae P screw - standard)

Seals:
N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

Pressure adjustment range:

035 = up to 35 bar 160 = up to 160 bar

050 = up to 50 bar 200 = up to 200 bar

080 = up to 80 bar 250 = up to 250 bar Series No. (the overall and mounting dimensions
100 = up to 100 bar 300 = up to 300 bar remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

p
foar ADJUSTMENT ek MINIMUM CONTROLLED PRESSURE 250300
380 100 )
350 160-200  p_1 pressure drops
/ with screw set at
300 75 7 minimum pressure
250 / control
200 50 oz
150
25

100 —

80 ———F"

50 —

35 —_—

—— 0 30 60 2 120
0 30 60 90 120 Q [Vmin]

Q [Y/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

1 Socket hex adjustment screw:
spanner 8 (standard)
Clockwise rotation to increase
pressure

2 | Locking nut: spanner 17

®
e

I 3 | Hexagonal spanner 24
Tightening torque 70 + 100 Nm

@ 9 @ 4 | OR type 130 (22.22x2.62)
90 Shore
49.5

5 Maximum screw stroke

6 | Adjustment knob: K

DUPLOMATIC
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DUPLOMATIC
OLEODINAMICA

21 140/111 ED

PCKO06

TWO- AND THREE-WAY
PRESSURE COMPENSATOR
WITH FIXED OR VARIABLE
ADJUSTMENT

SERIES 10

SEAT DIMENSIONS D-10D

CARTRIDGE TYPE

p max 350 bar
Q max 40 I/min

OPERATING PRINCIPLE

f=— 32 —=< ™
B L
M20x1.5-6H 15.5

5

0
1.3-01

e ¥
!

f +0.07 +0.07
©20.6 +0.02 21.6 +0.02

+0.0!
8175 0

N 1
% 75& iy

20°

i
8 max 12

20°
©lo0.05[A[BIC]

B

[
—

216 max -~

@Q

\T\ relevant to three-way compensator
151/ : relevant to two-way compensator

PCKOG-P*10

— The PCKO06 valve is a two or three-way pressure
compensator, cartridge type, for block or manifold
application.

— It keeps the pressure drop (characteristic Ap) between the
P and the X pilot connections, at a constant level.

— It is normally used together with proportional directional
valves, in order to control the flow rate independently of
the pressure variations.

— The setting of the variable adjustment compensator can be
varied from 7 to 33 bar; adjustment can be operated either
via a countersunk hex adjustment screw, or via an
adjustment knob.

— The fixed adjustment version can be supplied with a
characteristic Ap setting of either 4 or 8 bar.

PERFORMANCES (working with mineral oil of viscosity of 36 ¢St a 50°C)

HYDRAULIC SYMBOLS

Maximum operating pressure bar 350

PCKO06-PV/10 PCKO06-P*/10
Characteristic Ap: fixed adjustment bar 4-8 B B

variable adjustment 7+33
Maximum flow rate I/min 40 P1 ! P1 / p
Ambient temperature range °C -20/ +50
1 1

Fluid temperature range °C -20/+80 X X
Fluid viscosity range cSt 10 = 400 PCKO06-PTV/10 PCKO06-PT*/10

Fluid contamination degree

According to ISO 4406:1999

class 20/18/15
Recommended viscosity cSt 25
Mass: kg 0,2

Surface treatment : electrolytic zinc covering

Fe/lZn8//B EN 12329

rrrrr

21 140/111 ED
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D PCKO06

SERIES 10

1 - IDENTIFICATION CODE

1.1 - Two-way compensator identification code

Pressure 4\_| LOption: adjustment.
compensator ) . .
Available only for version with
variable adjustment (PV).
Omit for adjustment with
Cartridge t countersunk hex screw (standard)
artriage type K1 = adjustment knob
— Seals:
_ _ N = NBR seals for mineral oils (standard)
Nominal size V = FPM seals for special fluids
—— Series no.:
(the overall and mounting dimensions remain
2 ways unchanged from 10 to 19)
Adjustment:
V = variable from 7 to 33 bar
4 =4 bar
8 =8bar

1.2 - Three-way compensator identification code

P/ C| K|06 - PT /110 /

Pressure —\_’_l \\ S

compensator Option: adjustment.
Available only for version with
variable adjustment (PTV).
Omit for adjustment with

Cartridge type countersunk hex screw (standard)

K1 = adjustment knob

Seals:
N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

Nominal size

Series no.:
(the overall and mounting dimensions remain
3 ways unchanged from 10 to 19)
Adjustment:
V = variable from 7 to 33 bar
4 =4 bar
8 =8bar

21140/111 ED 2/4



D

PCKO06

SERIES 10

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

2.1 - Two-way compensator characteristic curves

FLOW RATE - PRESSURE Q =f (p)

Q [I/min]
40
Le— PCKO06-PV
30
L —— PCKO06-P8
20
PCKO06-P4
10
—
0 50 100 150 200
p [bar]

2.2 - Three-way compensator characteristic curves

FLOW RATE - PRESSURE Q =f (p)

Q [I/min]
40 PCKO06-PTV
PCK06-PT8
30
PCKO06-PT4
20
10
—
0 50 100 150 200
p [bar]

3 - HYDRAULIC FLUIDS

PRESSURE DROPS Ap = f (Q)

Ap
[bar] |
40
\
[ ————— PCKO06-PV
20
10 \5.
~ T~ PCK06-P8
—— PCK06-P4
| -—
0 10 20 30 40
Q [I/min]
PRESSURE DROPS Ap = f (Q)
Ap
lbar] |
40 PCK06-PTV
/
/
30
20
| __—— PCKO06-PT8
10
PCK06-PT4
—
0 10 20 30 40
Q [I/min]

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

21 140/111 ED
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D PCKO06

SERIES 10
4 - OVERALL AND MOUNTING DIMENSIONS
PCKO06-P*/10 PCKO06-PV/10
PCKO06-PT*/10 PCKO06-PTV/10
1 3)4
1 3} 3@ 55)
I | p—
_HE _ B | TEY -
® 0] © 13
I | Tl ' Rl -
4; 3 Jr ‘ B L ~ Jr ‘ M10x1.25
PCKoe-P-110 ® PCKOG-PV/10 ® ® @
PCKo6-PT*/10 (T) pckoe-PTV0 (D)
52.5 ~—" 525 ~8
60.5 e— 815 —— =
102
PCKO06-PV/10*/K1
PCKO06-PTV/10*/K1 dimensions in mm
1 | OR type 2056 (14.00x1.78)
2 | Parbak 8-015 (14.81x1.14x1.35)
] 3 | OR type 3062 (15.54x2.62)
P—
I 4 | OR type 3062 (15.54x2.62)
g - 5 | Hexagonal: spanner 22
7% T 11— 232 Tightening torque 45 + 50 Nm
! A
[ 6 | Locking nut: spanner 17
—
/ ‘ 7 | Countersunk hex adjustment screw:
65 \ spanner 5
Clockwise rotation to increase
pressure
8 | Maximum screw stroke
9 | Adjustment knob: K1

DUPLOMATIC
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DUPLOMATIC
OLEODINAMICA

HYDRAULIC SYMBOL

21 200/110 ED

CD1-W

DIRECT OPERATED
PRESSURE CONTROL VALVE

THREADED PORTS

p max 350 bar
Q max 3 I/min

OPERATING PRINCIPLE

SERIES 10

]

[[]

L3

installation.

to 350 bar.

— The CD1-W valve is a direct operated pressure control
valve with threaded ports and for flange mounting

— It is used also for remote piloting of control valves and
two-stage pressure reducers.

— It is available in four different pressure control ranges up

— ltis normally supplied with a countersunk hex adjustment
screw, a locking nut and a maximum adjustment fastener.

PERFORMANCE RATINGS (measured with mineral oil of viscosity 36 cSt at 50°C)

Maximum operating pressure bar 350

Minimum controlled pressure see diagram

Maximum flow rate I/min 3

Ambient temperature range °C —20/ +50

Fluid temperature range °C —20/+80

Fluid viscosity range cSt 10 =400

Recommended filtration according to 1SO4406:1999 class 20/18/15
Recommended viscosity cSt 25

Mass kg 1,2

21200/110 ED




D CD1-W

SERIES 10

1 - IDENTIFICATION CODE

cCD1 - W / /110 /
Direct operated pressure control I:I_‘ |~Seals:

valve omit for mineral oils
V = viton for special fluids

Nominal dimension

Series No. (the overall and mounting

Threaded ports: 1/4” NPT dimensions remain unchanged from 10 to 19)
Pressure adjustment range: — M1 = Adjustment knob
3=upto 70bar 5=upto210 bar (omit for adjustment with countersunk hex screw)

4 =upto140bar 6 =up to 350 bar

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
p [bar] ‘ p [bar] ‘
CD1-wW6
350 20 /
/
210 CD1-W5 //
140 CD1-W4 10 -
R A
70 CD1-W3 -
0 — . 0 —
0 1 2 3 Q[/min] 0 1 2 3 Q[Vmin]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

1 | Countersunk hex adjustment
screw: spanner 5

Clockwise rotation to increase
pressure

Locking nut: spanner 17

Qutlet port T: 1/4” NPT

Pressure port P: 1/4” NPT

Identification label

ol dh|W|DN

Adjustment knob: M1

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

21 200/110 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 2/2



DUPLOMATIC
OLEODINAMICA

HYDRAULIC SYMBOLS

THREADED PORTS

21 210/111 ED

RM*-W

PRESSURE

CONTROL VALVES

p max 350 bar
Q max (see table of performances)

OPERATING PRINCIPLE

RM2-W SERIES 31
RM3-W SERIES 30

RM2-W

RM3-W

?

T

a=E

)

.

— The RM+-W valves are pressure control valves with
threaded ports for panel mounting with a ring-nut
fastening.

— They are available in two different sizes: RM2-W direct
operated for flows up to 50 I/min; RM3-W pilot operated
for flows up to 75 I/min.

— They are normally supplied with a countersunk hex
adjustment screw, a locking nut and a maximum
adjustment fastener.

PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C)

RM2-W RM3-W
Maximum operating pressure bar 350
Minimum controlled pressure see diagram
Maximum flow rate I/min 50 75
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 = 400
Fluid contamination degree according to I1ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass kg 0,9
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D RM*-W

1 - IDENTIFICATION CODE

Example: RM2-W3/31N/K

R M - W I RM3-W3/M1/30/V

T
! only for RM2: /K = Adjustment knob
(omit for adjustment with countersunk hex screw)

Pressure control
valve only for RM3: Seals
Omit for NBR seals for mineral oils (standard)

Nominal dimension: IV = FPM seals for special fluids

2=3/8" 3=1/2

Threaded ports BSP ————————— Series no: 31 for RM2-W 30 for RM3-W
; . only for RM2: Seals

gfis;{g a%uzg?entsra:%gto 210 bar N = NBR seals for mineral oils (standard)

4=upto140bar 6 =up to 350 bar V = FPM seals for special fluids

only for RM3: M1 = Adjustment knob
(omit for adjustment with countersunk hex screw)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
p [bar] ‘ p [bar] ‘ RM2-W
| ___—— RM2-W6 30
350  frmm—— RM3-W6é
X 20
210 RM2-W5 | O\ o \ws / ow
RM2 W23 Rm3-w4
140 RM2-W3 10 d
70 RM3-W3 —
0 — 0 —

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

1 Countersunk hex
adjustment screw:
RM2-W: spanner 6
RM3-W: spanner 5
Clockwise rotation to
increase pressure

dimensions in mm

2 | Locking nut:
RM2-W: spanner 19

RM3-W:spanner 17

3 | Ring-nut for flange
mounting type SKF KM9

4 | Outlet port 1/2” BSP

5 | Pressure port:
RM2-W: 3/8” BSP
RM3-W: 1/2” BSP

6 | Adjustment knob:
RM3-W: M1

7 | Adjustment knob:
RM2-W: K

8 | Locking ring
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DUPLOMATIC
OLEODINAMICA

21 220/112 ED

RQ*-W

PRESSURE RELIEF VALVE
SERIES 41

THREADED PORTS

p max 350 bar
Q max (see table of performances)

OPERATING PRINCIPLE

— The RQ*-W valves are pilot operated pressure
relief valves with threaded ports, available in two

nominal sizes for a flow rate up to 400 I/min.

- — Main stage with shutter and cone seal.

— Possibility of remote piloting using port X
(see par. 4).

— The valves allow the use of the entire flow of the
pump even with pressure values near the set
value. The wide passages allow reduced pressure
drops and fluid heating due to low pressure drop
across the valve.

— They are normally supplied with a hexagonal head
adjustment screw. Upon request, they can be
equipped with a SICBLOC adjustment knob.

PERFORMANCES (measured with mineral oil of viscosity 36 cSt at 50°C) HYDRAULIC SYMBOL

RQ5-W RQ7-W

Maximum operating pressure bar 350
Maximum flow rate I/min 250 400
Ambient temperature range °C -20 / +50

Fluid temperature range °C -20/ +80

Fluid viscosity range cSt 10 + 400

Fluid contamination degree According to ISO 4406:1999 class 20/18/15

Recommended viscosity

cSt

25

Mass

kg

4,1 8
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RQ*-W

SERIES 41

D

1 - IDENTIFICATION CODE

Pressure control valve ;I_,

Nominal dimension 5 = DN 25
7 = DN 40

41

L

Seals:
omit for mineral oils
V = viton for special fluids

Series No. (the overall and mounting
dimensions remain unchanged from 40 to 49)

M = adjustment with SICBLOC knob
(omit for adjustment with hexagonal head screw)

BSP threaded ports

Pressure adjustment range:
3=upto 70 bar
5 =upto 210 bar
6 = up to 350 bar

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

p ADJUSTMENT Ap MINIMUM CONTROLLED PRESSURE
[bar] § RQ5-W RQ7-W [bar] § RQ5-W RQ7-W
400 : 10 T

: RQ"-W6 |
| 8 /\
300 i // | //
|
| RQ"WS 6 // |
200 '
| 4 4/ |
f  a I
| I
100 i RQ™-W3 ) |
[ t
1 - 1 —
0 100 200 250 300 400 0 100 200 250 300 400
Q [I/min] Q [I/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

@

|

e

oE

3

1

i

¢
¥

dimensions in mm

Hexagonal head
adjustment screw.
Spanner 13.
Clockwise rotation to
increase pressure

Remote piloting port
X:1/4” BSP

Outlet port T
RQ5-W: 1” BSP
RQ7-W: 1” 1/2 BSP

Pressure port P
RQ5-W: 3/4” BSP
RQ7-W: 1" 1/4 BSP

Pressure gauge port
3/8” BSP

SICBLOC
adjustment knob.

To operate, push and
rotate at the same
time.

A
168
168

B
98
98

@0
46
56

RQ5-W

RQ7-W
DUPLOMATIC
OLEODINAMICA
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49
49

21.5
43

445
59.5

123
145

80
102

87
109

53
68
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DUPLOMATIC 21 230/112 ED

OLEODINAMICA

RQM+*-W

SOLENOID OPERATED
PRESSURE RELIEF VALVE
WITH UNLOADING AND
PRESSURE SELECTION

SERIES 60

THREADED PORTS

p max 350 bar
Q max (see table of performances)

OPERATING PRINCIPLE

oo

| — ’H ]

iuﬁ”f"*u — The RQM*-W valves are pilot operated pressure relief
‘ valves with BSP threaded ports, available in two

;" — 1, nominal sizes for a flow rate up to 400 I/min.

— Available in five versions that allow, by means of a
solenoid valve, unloading of the total flow and selection
up to three pressure values (see table 2 for different
versions).

i |
TR |
M\;\;\;\‘,\I} W= |

Il
Iy &

— The adjustment of the second and third pressure value
is obtained by a pressure relief valve placed between
ik the main stage and the solenoid valve.

T — They are normally supplied with a hexagonal head
adjustment screw. Upon request, they can be equipped
with a SICBLOC adjustment knob on the main pressure
control.

| — |

PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C)

RQM5-W RQM7-W
Maximum operating pressure bar 350
Maximum flow rate I/min 250 400
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 = 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25

NOTE: for the solenoid valve DS3 characteristics see catalogue 41 150
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D

1 - IDENTIFICATION CODE

RQM*-W

SERIES 60

R Q

60

K1

Pressure relief valve
pilot operated

solenoid valve for:

BSP threaded ports

venting / pressure selection

Nominal dimension: 5 = ND 25
7 =ND 40

3 =upto 70 bar
5 =up to 210 bar

6

Pressure adjustment range:

up to 350 bar

Versions: A
B
C
D

G

M = adjustment with SICBLOC knob
available on the main pressure control
(omit for adjustment with hexagonal head screw)

Series No. (the overall and mounting
dimensions remain unchanged from 60 to 69)

see description
in table 2 versions

A24
A48
A110
A230
A00 =

NOTE: The locking rings of the coils and the relevant O-Rings are supplied
together with valves

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

DC power supply

D12 =12V
D24 =24V
D48 =48V
D110=110V
D220 =220 V

D00 = valve without coils (see NOTE)

AC power supply

24V - 50 Hz

48V -50 Hz
110V -50Hz/120V - 60 Hz
=230V -50Hz/240V -60Hz
valve without coils (see NOTE)

F110 =110V - 60 Hz
F220 =220V -60 Hz

I

Manual override:
omit for override
integrated in the
tube (standard)
CM = manual
override, boot
protected

Caoil electrical connection:
plug for connector type DIN
43650 (standard)

2 - VERSIONS
RQM*-W*/A RQM*-W*/B RQM*-W*/C RQM*-W*/D RQM*-W*/G
Fii*ff"\ Fii*ff"\ 7!’ 77777 :
rt=————71 rt=——=—=71 rt=———=—7 1
Al IB Il Al IB [ Al 1B [
| I Tl |
R 1 R 1 a PIT H a PpIT bH a PIT bH
allg ! P i— I T it
I Al IB Il [ 30 Ly Sl I ST
| Lhy | Ly Pl Pl =41 Pe o
[ I I D i D I Dl |
a PIT [ a PIT I H I H I }L7,,,LL7,,J
} - L4 } - 44 ri— +d - 4 ol o
Xt e 7+‘ Xt o] X |z ] X~ | = ] X | = ]
Ml#—t——)t B Ml‘k—#——)t B let)ﬁé R Mw#)ﬁé T Mg "T |
P = T|P = T|P = T| P E T|P (e T
1 pressure setting and 1 pressure setting 2 pressure settings 2 pressure settings 3 pressure settings
unloading with and unloading with The highest setting and unloading with The highest setting
de-energized solenoid energized solenoid is reached with de-energized solenoids is reached with
energized solenoid de-energized solenoids

3 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)
MINIMUM CONTROLLED PRESSURE

ADJUSTMENT
p
[bar] | RQM5-W RQM7-W
400 T
: RQM*-W6
|
300 i
|
: RQM*-W5
200 i
f
|
100 } RQM*-W3
[
L —
0 100 200 250 300 400
Q [Vmin]

21 230/112 ED
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[bar] | RQM5-W RQM7-W
10 T
]
8 A
// | //
6 // |~
4 // |
, I
T
2 f
: -
0 100 200 250 300 400
Q [Vmin]
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D RQM*-W

SERIES 60

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

RQM*-W*/A RQM*-W*/C
RQM*-W*/B
C C
D r—— AT D
4‘*&7]01 }
T 1
ULl g I N
| F !
B — T B B 1

—T-nA-
j | it J_| it

RQM*-W*/D RQM*-W*/G
G G @
¥ oF ¥
OO oo
F 4 F |

®» Q@@

on S (6))

g g |
i l I L_L_ i
1 Hexagonal head main 5 | Second value pressure

pressure adjustment adjustment valve.
screw: Countersunk hex
Spanner 13 adjustment screw:
Clockwise rotation to spanner 5 )
increase pressure Clockwise rotation to

increase pressure

2 | Remote piloting port X

» 6 ISO 4401-03
1/4” BSP (CETOP 03) solenoid
3 | Outletport T valve for pressure
RQMS5-W: 1" BSP selection / unloading
A B C D E F G H RQM7-W: 1” 1/2 BSP
7 | Pressure gauge port
RQMS5-W | 210 | 130 | 172 | 17 | 247 | 167 |221.5| 49.5 4 | Pressure port P 3/8” BSP
RQM5-W: 3/4” BSP
RQM7-W | 232 | 130 | 172 | 17 | 269 | 167 |221.5| 49.5 RQM7-W: 1" 1/4 BSP

21230/112 ED 3/4



D RQM*-W

SERIES 60

6 - ADJUSTMENT KNOB

The RQ valves can be equipped with a SICBLOC adjustment knob, only on the main pressure
regulation. To operate it, push and rotate at the same time.

To request this option, add: /M (see paragraph 1). = Er
L 68

7 - ELECTRIC CONNECTORS

The solenoid operated valves are delivered without the connectors. They must be ordered separately.
For the identification of the connector type to be ordered, please see catalogue 49 000.

T—TT

8 - MANUAL OVERRIDE, BOOT PROTECTED: CM

Whenever the solenoid valve installation may involve exposure to atmospheric agents or utilization in tropical climates, use of the manual
override, boot protected, is recommended. Add the suffix CM to request this device (see paragraph1).

For overall dimensions see catalogue 41 150.
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DUPLOMATIC
OLEODINAMICA

HYDRAULIC SYMBOL

21 300/112 ED

RQ*-P
PRESSURE RELIEF VALVES
SERIES 41

SUBPLATE MOUNTING

RQ3-P ISO 6264-06 (CETOP RO06)
RQ5-P ISO 6264-08 (CETOP RO08)
RQ7-P ISO 6264-10 (CETOP R10)

OPERATING PRINCIPLE

-1
Mlh--,gﬁ |
|
|
|
X

— Pilot operated pressure relief valve; main stage with
shutter and cone seal.

— Subplate mounting in accordance with ISO 6264 (CETOP
RP 121H) standards.

— Possibility of remote piloting using port X (see Hydraulic
symbol table).

— The RQ*-P valves allow use of the entire flow of the
pump even with pressure values near the set value.

— The wide passages allow reduced pressure drops,
improving the energy efficiency of the plant.

PERFORMANCES (measured with mineral oil of viscosity 36 cSt at 50°C)

RQ3-P RQ5-P RQ7-P
Maximum operating pressure bar 350
Maximum flow rate I/min 200 400 500
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20 / +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to 1ISO 4406:1999 class 20/18/15

Recommended viscosity cSt

25

Mass kg

3,5 4,3 6,5

21 300/112 ED
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D RQ*-P

SERIES 41

1 - IDENTIFICATION CODE

R Q - P / 41 |

L1

L Seals: omit for mineral oils

Double st lief valve -
ouble stage pressure reliet valve V = viton for special fluids

Size: 3 =1S0 6264-06 (CETOP R06)
5 =1S0 6264-08 (CETOP R08) — Series No.

7=1S0 6264-10 (CETOP R10) (the overall and mounting dimensions
remain unchanged from 40 to 49)

Subplate mounting

Pressure adjustment range: M = adjustment with SICBLOC knob
3 =upto 70 bar 6 = up to 350 bar (omit for adjustment with hexagonal head screw)
5 =up to 210 bar

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
p [bar] RQ3 RQ5 RQ7 Ap [bar] RQ3 RQ5 RQ7
400 RQ™-P6 10 ’
300 8 4 i //

e
RQ*-P5 6 / -~
200 V4 —
4
100 RQ*-P3 2
0 0
0 100 200 300 400 500 Q [Vmin] 0 100 200 300 400 500 Q I[V/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - RQ3-P OVERALL AND MOUNTING DIMENSIONS

di . .
1 R imensions in mm
.(‘) O 14 1| Mounting

surface with

! 103 sealing rings:

| 2 OR type 123
J (17.86x2.62)
90 Shore

| I | 1 OR type 109
! ! (9.13x2.62)
90 Shore

N
N

2 | Hexagonal
head
adjustment
screw.
Spanner 13.
Clockwise
rotation to
increase
pressure.

53.8 80 47.5 =

26.9

53.8 @ $\¥
l @14.7 (max)

M12 178.5

3| Pressure
gauge port Y
3/8” BSP

FASTENING BOLTS:
4 SHC bolts M12x40
MOUNTING SURFACE: ISO 6264-06-09-*-97 (CETOP 4.4.2-2-R06-350) Tightening torque: 69 Nm

21 300/112 ED 2/4



D

5 - RQ5-P OVERALL AND MOUNTING DIMENSIONS

RQ*-P

SERIES 41

23.8

66.7
55.6 —~f
334
| 11‘.1

f

70 fo

i
\Jﬁ

9] 6.3/® 23.4 (max)

MOUNTING SURFACE: ISO 6264-08-13-*-97 (CETOP 4.4.2-2-R08-350)

M16

275

170

T
I

dimensions in mm

1 | Mounting surface
with sealing rings:
N.2 OR 3118
(29.82x2.62)

90 Shore
N.1OR 109
(9.13x2.62)

90 Shore

2 | Hexagonal head
adjustment screw.
Spanner 13.
Clockwise rotation
to increase
pressure.

3 | Pressure gauge
port 3/8” BSP

FASTENING BOLTS:
4 SHC bolts M16x50
Tightening torque 170 Nm

6 - RQ7-P OVERALL AND MOUNTING DIMENSIONS

88.9
76.2 —

4454

‘ 12.7
|

6.

o
AR S
Ing

)

na

v

M18

b=

dimensions in mm

120

w
[$)]

1 Mounting surface
with sealing rings:
N.2 OR 4137
(34.52x3.53)

90 Shore

N. 1 OR 109
(9.13x2.62)

90 Shore

2 | Hexagonal head
adjustment screw.
Spanner 13.
Clockwise rotation
to increase
pressure.

3 | Pressure gauge

port 3/8” BSP

180

MOUNTING SURFACE: ISO 6264-10-17-*-97 (CETOP 4.4.2-2-R10-350)

FASTENING BOLTS:
4 SHC bolts M18x60
Tightening torque: 235 Nm

21 300/112 ED
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D

7 - ADJUSTMENT KNOB

The RQ valves can be equipped with a SICBLOC adjustment knob. To operate it, push and rotate at the

same time.

To request this option, add: IM (see paragraph 1).

8 - SUBPLATES (see catalogue 51 000)

RQ*-P

SERIES 41

T—TT

=
=;
.

RQ3-P RQ5-P RQ7-P
PMRQ3-Al4G PMRQ5-AI5G PMRQ7-AI7G
Type
rear ports rear ports rear ports
. ) P: 1/2” BSP » »
P, T ports dimension T- 3/4” BSP 1" BSP 1" 1/4 BSP
X port dimension 1/4” BSP 1/4” BSP 1/4” BSP
DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

21 310112 ED

RQM:«-P

SOLENOID OPERATED PRESSURE
RELIEF VALVES WITH UNLOADING
AND PRESSURE SELECTION

SERIES 60

SUBPLATE MOUNTING

RQM3-P ISO 6264-06 (CETOP RO06)
RQMS5-P 1SO 6264-08 (CETOP RO08)
RQM7-P 1SO 6264-10 (CETOP R10)

TN
} T
\IL 77I77H~J

— The RQM*-P valves are pressure relief valves
available in three nominal sizes for flow up to 500
I/min.

— They are available in ISO 6264 (CETOP RP 121H)
subplate mounting version.

— Available in five versions that allow, by means of a
solenoid valve, unloading of the total flow and
selection up to three pressure values (see table 2
Versions).

— The adjustment of the second and third pressure

T values is obtained by a pressure relief valve placed
between the main stage and the solenoid valve.
— It is supplied with an hexagonal head adjustment
screw. Upon request, it can be equipped with a
| | SICBLOC adjustment knob on the main pressure
! ! control.
U P T
PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C)
RQM3-P RQM5-P RQM7-P
Maximum operating pressure bar 350
Maximum flow rate I/min 200 400 500
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to 1ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25

NOTE: for the solenoid valve DS3 characteristics see catalogue 41

21 310/112 ED
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D

1 - IDENTIFICATION CODE

RQM*-P

SERIES 60

R|Q

L1

pilot operated —
pressure relief
valve

solenoid valve

for unloading / pressure
selection

Size: 3 =1S0 6264-06 (CETOP RO06)
5 =1S0 6264-08 (CETOP R08)
7 =1S0 6264-10 (CETOP R10)

Subplate mounting

5= up to 210 bar

Versions: A

Pressure adjustment range:
3 =upto 70 bar 6 =

up to 350 bar

B
C
D table
G

M = adjustment with SICBLOC knob
available only on the main pressure control
(Omit for adjustment with hexagonal head screw)

Series No. (the overall and mounting dimensions
remain unchanged from 60 to 69)

see description
in hydraulic symbols

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

NOTE: The locking rings of the coils and the relevant O-Rings are supplied together with valves

K1 /
|

Manual override: omit
for override integrated
in the tube (standard)
CM = manual override,
boot protected

Caoil electrical connection:
plug for connector type
DIN 43650 (standard)

DC power supply

D12 =12V

D24 =24V

D48 =48V

D110=110V

D220 =220V

D00 = valve without coils (see note)

AC power supply

A24 = 24V -50Hz
A48 = 48V -50Hz
A110 =110V -50Hz/120V - 60 Hz
A230 =230V -50Hz/240V - 60 Hz
A00 = valve without coils (see note)

F110 =110V -60 Hz
F220 =220V -60 Hz

2 - VERSIONS
RQM*-P*/A RQM*-P*/B RQM*-P*/C RQM*-P*/D RQM*-P*/G
a
I
I
I
I
- 1
r—— - "‘ }
Al ]| |
I I
| | } } | L |

a PIIT I }
|— Ll L

L

1 pressure setting
and unloading with
de-energized
solenoid

1 pressure setting
and unloading with
energized solenoid

2 pressure settings
The highest setting is
reached with
energized solenoid

2 pressure settings
and unloading with
de-energized
solenoids

3 pressure settings
The highest setting is
reached with

de-energized solenoids

3 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT
ploard | RQM3  RQM5 RQM7
400 RQM*-P6
300
RQM*-P5
200
100 RQM*-P3
0 =
0 100 200 300 400 500 Q[Vmin]

21 310/112 ED

MINIMUM CONTROLLED PRESSURE

Ap [barl RQM3 RQM5 RQM7

10

8 /

/ / 1/
6 / A
pd L~

4

2

0

0

100 200 300 400 500 Q[lI/min]
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4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5 - OVERALL AND MOUNTING DIMENSIONS

RQM*-P

SERIES 60

screw:
Spanner 13

Clockwise rotation to
increase pressure

Second value
pressure adjustment
valve.

Countersunk hex
adjustment screw:
Spanner 5
Clockwise rotation to
increase pressure

RQM*-P/A
RQM*-P/B
D
] C
PN gy
— e — B
I ~ A
I EE
P [
T ﬁ T
RQM*-P/D
G
2 "
Ty i
Gl i T
o~ ?‘
= —}—}-—-
5 £
I |
] =il
I T
e L
T ¢ T
H
Mounting surface 4 | 1SO 4401-03
For fastening bolts (CETOP 03) solenoid
and sealing rings see valve for pressure
paragraph 10 selection / unloading
Hexagonal head main 5 | Pressure gauge port
pressure adjustment 3/8” BSP

RQM*-P/C dimensions in mm
O aE
—
5 E
F
I 4
4
|1M i
e [
T ﬁ T
E
F
A B ] D E F G H
RQM3-P | 186 | 126 | 22 | 179 | 164 | 226 | 223 | 44
RQM5-P | 196 | 126 | 14 | 170 | 164 | 236 | 222 | 52
RQM7-P | 206 | 126 | 25 | 180 | 164 | 246 | 221 | 41

21 310/112 ED
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D

6 - MOUNTING SURFACES

538 RQM3

- 47.5 =

24.8 /Qﬂ.s

M12

ISO 6264-06-09-*-97 (CETOP 4.4.2-2-R06-350)

7 - ADJUSTMENT KNOB

y
: X
53.8 {—— > @ @»\¥
L /; i 214.7 (max)

M16

88.9

76.2

445~

31.8 1 12‘,7

RQM*-P

SERIES 60

RQM7

06.3/523.4 (max}j

ISO 6264-08-13-*-97 (CETOP 4.4.2-2-R08-350)

@7.5

The valves can be equipped with a SICBLOC adjustment knob, only on the main pressure regulation.
To operate it, push and rotate at the same time.

To request this option, add: /M (see paragraph 1).

8 - ELECTRIC CONNECTORS

The solenoid valves are never supplied with connector. Connectors must be ordered separately. For the
identification of the connector type to be ordered, please see catalogue 49 000.

9 - MANUAL OVERRIDE, BOOT PROTECTED: CM

6.3 J @7.5

I1SO 6264-10-17-*-97 (CETOP 4.4.2-2-R10-350)

o2

@ 82[.64}— 795{} é}/ﬁ 32 (max)
»

=

M18

T—TT

=
.

Whenever the solenoid valve installation may involve exposure to atmospheric agents or utilization in tropical climates, use of the manual
override boot protected is recommended.

Add the suffix CM to request this device (see paragraph 1). For overall dimensions see catalogue 41 150.

10 - FASTENING BOLTS AND SEALING RINGS

RQM3-P RQMS5-P RQM7-P
Fastening (4 SHC bolts ISO 4762) M12 x 40 M16 x 50 M18 x 60
Torque 69 Nm 170 Nm 235 Nm
N. 2 OR type 123 (17.86x2.62) | N.2 OR type 3118 (29.82x2.62)| N. 2 OR type 4137 (34.52x3.53)
N 90 Shore 90 Shore 90 Shore
Sealing rings
N. 1 OR type 109 (9.13x2.62) N. 1 OR type 109 (9.13x2.62) N. 1 OR type 109 (9.13x2.62)
90 Shore 90 Shore 90 Shore
11 - SUBPLATES (see catalogue 51 000)
RQM3-P RQM5-P RQR7-P
PMRQ3-Al4G PMRQ5-AI5G PMRQ7-AI7TG
Type rear
ports rear ports rear ports
. . P: 1/2” BSP » »
P, T, U ports dimension T- 3/4 BSP 1" BSP 1" 1/4 BSP
X port dimension 1/4” BSP 1/4” BSP 1/4” BSP

DUPLOMATIC
OLEODINAMICA

D

Tel. +39 0331.895.111
Fax +39 0331.895.339

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (Ml) « Via M. Re Depaolini 24

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

21 400/114 ED

MRQA

UNLOADING VALVE

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 40 I/min

MOUNTING SURFACE

(FOR CIRCUITS WITH ACCUMULATOR)

SERIES 42

=

B P TA

— MRQA is a pressure relief and safety valve with automatic
unloading. Upon reaching the set value, the valve freely unloads
the pump and puts it under pressure again when the pressure
values descend in the circuit to correspond to 63% or 75% of the set
value.

In order to assure this operation, it is necessary to use an
accumulator (see hydraulic diagram) that guarantees pressure
maintenance in the circuit. A check valve, incorporated in the panel
or available as a plate under the valve MRQA/C, prevents the
accumulator unloading through the open valve.

This system maintains the pressure in the hydraulic circuit, avoiding
heating of the oil and reducing energy consumption.

It is recommended to place the accumulator as close as possible to
the MRQA, without reducing the connection size.

— The cycle time depends on the pump flow rate, the accumulator
capacity and pre-charge, and the flow requirement of the system.

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

HYDRAULIC SYMBOLS & DIAGRAM

PERFORMANCE RATINGS (measured with mineral oil of viscosity 36 cSt at 50°C)

Maximum operating pressure bar 350
Maximum flow rate I/min 40
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree Accordi;r:gstso;?ﬁ;:fg&wQQ
Recommended viscosity cSt 25
Mass: MRQA* kg 3,3
MRQA*/C 4,2

MRQA

MRQA-*/C

21400/114 ED
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D MRQA

SERIES 42
1 - IDENTIFICATION CODE
.  —
SCIIZEeTICS)F? (‘)1;'01'03 - Sealslz omit for mineral oils
( ) V = viton for special fluids
Unloading valve

Series No. (the overall and
mounting dimensions remain
unchanged from 40 to 49)

Automatic unloading for
circuits with accumulator

Pressure adjustment range:
3= 25+ 70bar
5= 50+210 bar
6 =100 + 280 bar

Differential pressure (values + 2.5%) _ —— M = Adjustment with SICBLOC knob
1 = pump switch on at 75% of adjustment value (omit for adjustment with hexagonal head screw)
2 = pump switch on at 63% of adjustment value

C = Check valve (omit if not required)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT RESETTING PRESSURES PRESSURE DROPS Ap-Q
0,
[oar] § PIATE \iroasnt  MRaA®2 Ap barl)
350 100 10 .
B AR N
90
210 - LR BN AVAVR AVA 5 pd
NV ¥V \ \ \ //
70 1 MRQA-3 70 v\ —
— 60 — 0 T
0 10 20 30 40 ) 0 10 20 30 40
Q [min] J_L PRESSURE CYCLE Q [I/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

FASTENING SCREWS:

MRQA

4 SHC screws ISO 4762 M5x95
MRQA/C

4 SHC screws ISO 4762 M5x135
Tightening torque: 5 Nm

1 Mounting surface with sealing rings:
4 OR type 2037 (9.25x1.78) - 90 Shore

2 Hexagonal head adjustment screw.
Spanner 13.
Clockwise rotation to increase pressure

3 SICBLOC adjustment knob.

To operate, push and rotate at the
same time.
65 @ T:‘}* 4 Pressure gauge port 1/4” BSP
: & A - —-—- -
dimensions in mm % { @?ﬁf “}Jé 5 Check valve for version /C

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC

OLEODINAMICA

HYDRAULIC SYMBOLS

21 410/115 ED

RQ#+-P

UNLOADING VALVE
(FOR CIRCUITS WITH ACCUMULATOR)

SERIES 42

RQR*-P

FOR REMOTE PILOTING

RQA*-P

WITH INCORPORATED CHECK VALVE

SUBPLATE MOUNTING

OPERATING PRINCIPLE

— The RQR*-P and RQR*-A valves have not only the normal
function of relief valves or safety valves but also the
characteristic of freely discharging the pump flow when the
set pressure value is reached.

In order to assure this condition, the use of an accumulator
that guarantees pressure in the circuit is required. The use
of a check valve prevents the accumulator from
discharging through the valve in the open position.

— Those valves are made with a balanced shutter main

stage that has wide passages for big flows and reduced
P U pressure drops.
PERFORMANCES
(measured with mineral oil of viscosity 36 cSt at 50°C)
RQR3-P RQR5-P RQR7-P RQA5-P RQA7-P
Maximum operating pressure bar 350
Maximum flow rate I/min 200 400 500 400 500
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass Kg 3,5 43 6,5 10 17

21 410/115 ED
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D RQ**_P

SERIES 42

1 - IDENTIFICATION CODE

Unloading valve T L Seals: omit for

mineral oils
V = viton for
Automated unloading for special fluids
circuits with accumulator
R = for remote piloting Series No.
A = with incorporated check (the overall and mounting
valve (size 3 excluded) dimensions remain
Size: unchanged from 40 to 49)
3 =RQR3-P 1SO 6264-06-09-*-97 (CETOP R06)
5 =RQR5-P ISO 6264-08-13-*-97 (CETOP R08) “— M = adjustment with SICBLOC knob
5 = RQAS-P (omit for adjustment with hexagonal
7 = RQR7-P ISO 6264-10-07-*-97 (CETOP R10) head screw)
7 = RQA7-P
Subplate mounting Internal drainage
Pressure adjustment range: Differential pressure (values +2.5%)
3 =upto 70 bar 1 = pump switch on at 75% of the set value
5 =up to 210 bar 2 = pump switch on at 63% of the set value

6 = up to 280 bar

2 - CHARACTERISTIC CURVES
(values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
400 10
. /
300 —— RQ"-P6 8 // 1/
7
RQ*-P5 6 4
200 / -
4
100 RQ*-P3 2
0 - 0 -
0 100 200 300 400 500 Q [Vmin] 0 100 200 300 400 500 Qi[Vmin]
PIALE Ry RQ*/2

w [ NNIVID
AAYA

80 \

NV ¥V \ \\
0 Vv
60 —

J—L PRESSURE CYCLE

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

21410115 ED 2/4



RQ**-P

SERIES 42

D

4 - RQR3-P OVERALL AND MOUNTING DIMENSIONS

. dimensions in mm

T

103

22

13 —=

80

47.5 —=

Mounting surface
with sealing rings:
N. 2 OR type 123
(17.86x2.62)

N. 1 OR type 109
(9.13x2.62)

90 Shore

Hexagonal head
adjustment screw.
Spanner 13.
Clockwise rotation
to increase
pressure.

22.1 i

214.7 (max)

178.5

M12

FASTENING BOLTS (included):
4 SHC bolts 1SO 4762 M12x40

MOUNTING SURFACE: ISO 6264-06-09-*-97 (CETOP 4.4.2-2-R06-350) Tightening torque: 69 Nm

5 - RQR5-P AND RQR7-P OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

Mounting surface with
sealing rings:

RQR5

N. 2 OR type 3118
(29.82x2.62)

) N. 1 OR type 109

| (9.13x2.62) - 90 Shore
RQR?7

N. 2 OR type 4137
(34.52x3.53)

N. 1 OR type 109
(9.13x2.62) - 90 Shore

i.,i

-—E Hexagonal head
~— D —=f adjustment screw.
~—C—+- IS Spanner 13.
—+A B I -0 T
| bl
Q
+ I ? [ A G}
F X ‘ P T - ™9, - N
G L @, R i )t i \" Pk / TR FASTENING BOLTS (included):
f N % RQR5

4 SHC bolts ISO 4762 M16x50
Tightening torque: 170 Nm
RQR7

4 SHC bolts ISO 4762 M18x60

or:s T Tightening torque: 235 Nm
MOUNTINGSURFACE| A [ B [ c [D[E [ F [ [eHn[ 1 [L[mM[N]JOJaQ|[R][s]T
RQRS-P | Ros.as0)| 238 | 111334 656 [66.7| 35 | 70 |23.4 [M16| 27 | 70 | 113 368 15 | 100 | 118 | 170
RQRT-P | 0 oase)| 318 127 |44.5 (762 88.9| 41.3| 826 | 32 [M18| 35 | 80 | 123 [44.1[187| 120 | 152 | 180

21 410/115 ED 3/4



D

6 - RQA5-P AND RQA7P OVERALL AND MOUNTING DIMENSIONS

RQ**-P

SERIES 42

dimensions in mm

‘( J »
‘F” HE= 1 Mounting surface
with sealing rings:
i N \ / RQA5
‘ \ vV | M} N. 3 OR type 3118
SR i L (29.82x2.62)
% ‘ % é —r—t { i 90 Shore
I u T | RQR7
R | £ HER R N. 2 OR type 4137
j: : w —r—t (34.52x3.53)
6~ 1L 46 90 Shore
E 2 | Hexagonal head
D— adjustment screw.
Spanner 13.
Y- C1 s
WA =B
_—
O~ 09510
F ‘ ‘ \ ! oH (max)
o - O @@ )
\ \ i FASTENING BOLTS (included):
L ©— C & RQA5
N 4 SHC bolts ISO 4762 M16x100
75 | 2 SHC bolts ISO 4762 M16x55
o K Tightening torque:170 Nm
RQA7
4 SHC bolts ISO 4762 M18x130
2 SHC bolts ISO 4762 M18x70
Tightening torque: 235 Nm
A B C D E F G |@H| | K L M N O | Q R S T U \% Y z
RQA5-P |33.3|11.1|33.4|55.6(66.7| 35 | 70 |{23.4|M16|213| 27 | 70 | 113 (35.8| 15 | 100|118 | 167 | 50 | 163 | 46 [33.5
RQA7-P | 38 [12.7|44.5|76.2|88.9|141.3|82.6| 32 (M18|245| 35 | 80 | 123 |44.1(18.7(120 | 152 | 222 | 66 | 189 |50.8| 48
7 - ADJUSTMENT KNOB
The valves can be equipped with a SICBLOC adjustment knob. To operate it, push and rotate at the same
time. [
To request this option, add M (see paragraph 1) in the proper square. || ]
=
‘—
L 68
8 - SUBPLATES
(see catalogue 51 000)
RQR3-P RQR5-P RQR7-P RQAS5-P RQA7-P
Tvoe PMRQ3-Al4G PMRQ5-AI5G PMRQ7-AI7G PMRQAS5-AI5G PMRQA7-AI7G
yp rear ports rear ports rear ports rear ports rear ports
. . P: 1/2” BSP ” » » »
P, T, U ports dimensions T. 3/4” BSP 1" BSP 1” 1/4 BSP 3/4” BSP 1” 1/4 BSP
X port dimension 1/4” BSP 1/4” BSP 1/4” BSP - -

D

Tel. +39 0331.895.111
Fax +39 0331.895.339

DUPLOMATIC
OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC 21 420/115 ED
OLEODINAMICA

RQ+*M+-P

UNLOADING VALVE

WITH AUTOMATIC OR

SOLENOID OPERATED VENTING

(FOR CIRCUITS WITH ACCUMULATOR)

SERIES 51

RQRMx-P

FOR REMOTE PILOTING

RQAM:-P

WITH INCORPORATED CHECK VALVE

SUBPLATE MOUNTING

HYDRAULIC SYMBOLS OPERATING PRINCIPLE
RQRM*-P*[*/A RQRM*-P*/*/I/A
- r—-X I r-—-1X
" j r— =" ]
z[ZA]ﬂ]BW 1 P z[Ziﬂ]BW 1 i
| |
LI B Wil @R T LT
[ | T [inininaa s e L)
_ _ ' - - +
Y Y
RQAM*-P*/*/A RQAM*-P*/*/IIA
= - u = r—-r u
) e [ o T [0
IZ[Z]HIW O | P I[Z]mw O | P — The RQ*M*-P valves have not only the normal function of
a p T | 2| a P T | = relief valves or safety valves but also the characteristic of
i A T Lo T T freely discharging the pump flow either when the set
B B L" B B Yo pressure value is reached, or when the solenoid valve is
de-energized. In order to assure this condition, the use of an
accumulator that guarantees pressure in the circuit is
required. The use of a check valve prevents the
accumulator from discharging through the valve in the open
position.
— They are made with a balanced shutter main stage that has
wide passages for large flows, with reduced pressure drops.
PERFORMANCES
(measured with mineral oil of viscosity 36 cSt at 50°C)
RQRM3-P RQRM5-P RQRM7-P RQAMS5-P RQAM7-P
Maximum operating pressure bar 350
Maximum flow rate I/min 200 400 500 400 500
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 = 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass Kg 5 5,8 8 12 19

NOTE: for the solenoid valve DS3 characteristics see catalogue 41 150

21 420/115 ED 1/4



D

1 - IDENTIFICATION CODE

RQ*M*-P

SERIES 51

RIQ

M |-P

o1 net |- K1)/

I_l_l

Unloading valve

Automatic venting

for circuits with

accumulator

R = for remote piloting

A = with embedded
check valve

(unavailable on size 3)

Solenoid valve for
electrical unloading

Size:

3 = (RQRM3-P) ISO 6264-06-09-*-97
(CETOP RO06)

5 = (RQRM5-P) ISO 6264-08-13-*-97
(CETOP RO08)

5 = (RQAM5-P)

7 = (RQRM7-P) ISO 6264-10-17-*-97
(CETOP R10)

7 = (RQAM7-P)

Subplate mounting

Pressure adjustment range:
3=upto70bar 6 =up to 280 bar
5 =up to 210 bar

Differential pressure (values + 2.5%)

Unloading with de-energized solenoid

1 = pump switch on at 75% of the set value
2 = pump switch on at 63% of the set value

| = internal drainage (not possible when the backpressure on the
return line is greater than 2 bar). Omit for external drainage.

NOTE: The locking rings of the coils and the relevant O-Rings are supplied together with valves

CM = manual |
override, boot
protected.

Omit for override
integrated in the tube
(standard)

Coil electrical connection:
plug for connector type
DIN 43650 (standard)

DC power supply

D12 =12V

D24 =24V

D48 =48V

D110 =110V

D220 =220 V

D00 = valve without coils (see NOTE)

AC power supply

A24 = 24V -50Hz
A48 = 48V -50Hz
A110=110V-50Hz/120V - 60 Hz

A230 =230V -50Hz/240V - 60 Hz
A00 = valve without coils (see NOTE)
F110 =110V - 60 Hz

F220 =220V -60 Hz

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

L Series No. (the overall and mounting
dimensions remain unchanged from 50 to 59)

L M = adjustment with SICBLOC knob
(omit for adjustment with hexagonal head screw)

2 - CHARACTERISTIC CURVES

(values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT
ploar | RQRM3  RQ'M5 RQ"M7
400
300 RQ*M*-P6
RQ*M*-P5
200
100 RQ*M*-P3
0 -

PI%IK  ram/1

RQ*M2

wl NNV

\VAVAVA

0 100 200 300 400 500 Q/[lI/min]

80 \

NV ¥V \ \\
0 Vv
60 o=

J—L PRESSURE DUTY CYCLE

21420115 ED

MINIMUM CONTROLLED PRESSURE

Aplpard RQRM3 RQ*M5 RQ*M7

10

8 /

/ / 1/
6 / P
pd L~

4

2

0

0 100 200 300 400 500 Q V/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N). For fluids
HFDR type (phosphate esters) use FPM seals (code V). For the use
of other kinds of fluid such as HFA, HFB, HFC, please consult our
technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.
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4 - RQRM3-P OVERALL AND MOUNTING DIMENSIONS

RQ*M*-P

SERIES 51

221

@14.7 (max)

M12

185

MOUNTING SURFACE: ISO 6264-06-09-*-97 (CETOP 4.4.2-2-R06-350)

dimensions in mm

Mounting surface with
sealing rings:
N. 2 OR type 123
(17.86x2.62)
90 Shore

N. 1 OR type 109
(9.13x2.62)
90 Shore

Hexagonal head main
pressure adjustment
screw.
Spanner 13.
Clockwise rotation to
increase pressure.

ISO 4401-03 (CETOP
03) solenoid valve for
unloading

External drainage port Y
1/8" NPT

FASTENING BOLTS:

4 bolts M12x40 Torque: 69 Nm

5 - RQRM5-P AND RQRM7-P OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

Mounting surface with
sealing rings:
RQRM5

N. 2 OR type 3118
(29.82x2.62) - 90 Shore

N. 1 OR type 109
(9.13x2.62) - 90 Shore

RQRM7
N. 2 OR type 4137

2 (34.52x3.53) - 90 Shore
‘ N. 1 OR type 109
| (9.13x2.62) - 90 Shore
t Hexagonal head main
6
J—L pressure adjustment
screw. Spanner 13.
Clockwise rotation to
increase pressure.
— ISO 4401-03 (CETOP
03) solenoid valve for
unloading
W ; External drainage port Y
Gl 1/8” NPT
=t FASTENING BOLTS:
i ’ RQRM5
4 bolts M16x50 Torque: 170 Nm
j RQRM7
6.3 oH (max) 27.5 T 4 bolts M18x60 Torque: 235 Nm
MOUNTINGSURFACE | A | B | C| D| E| F| G|@H| I | L| M| N|JO| Q| R|S|T
1SO 6264-08-13-*-97
RQRMS-P | ce10p 4.4.2.2-R08-350)[ 23.8 | 11.1| 33.4| 55.6| 66.7| 35 | 70 |23.4| M16| 27 | 70 | 194 | 35.8| 15 | 100 | 118 | 170
I1SO 6264-10-17-*-97
RQRM7-P (CETOP 4.4.2-2-R10-350) 31.8|12.7| 445(76.2| 88.9|41.3(826| 32 | M18| 35 | 80 | 204 | 44.1| 18.7| 120 | 152 | 180

21 420/115 ED
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6 - RQAMS5-P AND RQAM7-P OVERALL AND MOUNTING DIMENSIONS

RQ*M*-P

SERIES 51

@H (max)

dimensions in mm

Mounting surface with
sealing rings:

RQAM5

N. 2 OR type 3118
(29.82x2.62) - 90 Shore
RQAM7

N. 2 OR type 4137
(34.52x3.53) - 90 Shore

Hexagonal head main
pressure adjustment
screw. Spanner 13.
Clockwise rotation to
increase pressure.

ISO 4401-03 (CETOP
03) solenoid valve for
unloading

External drainage
port Y 1/8” NPT

FASTENING BOLTS:
RQAMS5

4 bolts M16x100
2 bolts M16x55

RQAM7
4 bolts M18x130
2 bolts M18x70

K
Torque:170 Nm Torque: 235 Nm
A B C D E F G |@GH| | K L M| N|[O|Q]|R|S T U vV Y z

RQAMS5-P|33.3|11.1(33.4|55.6(66.7| 35 | 70 |23.4|M16[212| 27 | 70 | 194 {35.8| 15 | 100 | 118 | 160 | 50 | 244 | 46 [33.5
RQAM7-P| 38 |12.7(44.5|76.2(88.9|41.3(82.6| 32 |(M18|242| 35 | 80 | 204 {44.1(18.7| 120 | 152 | 218 | 66 | 270 |50.8| 48
7 - ADJUSTMENT KNOB -

|
The RQ*M*-P valves can be equipped with a SICBLOC adjustment knob. To operate it, push and \
rotate at the same time. To request this option, add: /M (see paragraph 1). i

‘—

8 - ELECTRIC CONNECTORS

The solenoid valves are never supplied with connectors. Connectors must be ordered separately, please see catalogue 49 000.

9 - MANUAL OVERRIDE, BOOT PROTECTED: CM

Whenever the solenoid valve installation may involve exposure to atmospheric agents or utilization in tropical climates, use of the manual
override, boot protected is recommended. Add the suffix CM to request this device (see paragraph 1).

For overall dimensions see catalogue 41 150.

10 - SUBPLATES
(see catalogue 51 000)

RQRM3-P RQRM5-P RQRM7-P RQAMS5-P RQAM7-P
Tvpe PMRQ3-AI4G PMRQ5-AI5G PMRQ7-AI7G PMRQAS5-AI5G PMRQA7-AI7G
yp rear ports rear ports rear ports rear ports rear ports
. . P: 1/2” BSP » ” » »
P, T, U ports dimensions T: 3/4” BSP 1” BSP 1” 1/4 BSP 3/4” BSP 1" 1/4 BSP
X port dimensions 1/4” BSP 1/4” BSP 1/4” BSP - -

Tel. +39 0331.895.111
Fax +39 0331.895.339

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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RQM*K*-P
EXPLOSION-PROOF SOLENOID
OPERATED PRESSURE RELIEF
VALVES WITH UNLOADING

AND PRESSURE SELECTION
ATEX, IECEx, INMETRO

SERIES 10

OPERATING PRINCIPLE

SUBPLATE MOUNTING
RQM3K*-P ISO 6264-06
RQMS5K*-P 1SO 6264-08
RQM7K*-P 1SO 6264-10

— The RQM*K*-P are explosion-proof pressure relief valves for

subplate mounting ISO 6264. They are available in three
nominal sizes for flows up to 500 I/min.

— They are compliant with ATEX, IECEx and INMETRO

requirements and are suitable for use in potentially
explosive atmospheres, for surface plants or mines.

— A low temperature version (up to -40 °C) is also available.

— They are available in five versions that allow the unloading

of the total flow or the selection of up to three pressure
values (see paragraph 2 - Versions) by means of a solenoid
valve.

— They are supplied with a hexagonal head adjustment screw.

Upon request, it can be equipped with a SICBLOC
adjustment knob on the main pressure control.

— The adjustment of the second and third pressure values is

obtained by a pressure relief valve placed between the main
stage and the solenoid valve.

— The valves are supplied with standard surface treatment of

phosphating black for the main body and zinc-nickel for the
pilot body. Upon request we can supply these valves
completely with zinc-nickel surface treatment, suitable to
ensure a salt spray resistance up to 600 h.

— Details for classification, operating temperatures and

electrical characteristics are in the technical data sheet
02 500 ‘Explosion proof classification’.

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C)

RQM3K*-P RQMS5K*-P RQM7K*-P

Maximum operating pressure bar

350

Maximum flow rate I/min

200 400 500

Temperature range (ambient and fluid)

see data sheet 02 500

Fluid viscosity range cSt

10 = 400

Fluid contamination degree

According to ISO 4406:1999 class 20/18/15

Recommended viscosity cSt

25

21 515/116 ED
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1 - IDENTIFICATION CODE

RQM*K-P

SERIES 10

RiQM -\P| 1] |/

10

—

Pilot operated
pressure relief
valve

Solenoid valve for
unloading / pressure
selection

Size:

3 =1S0 6264-06
5=1S0 6264-08
7 =1S0 6264-10

Explosion-proof certification:
See table 1.1

Subplate mounting

Pressure adjustment range:
3 =upto 70 bar

5 =up to 210 bar

6 = up to 350 bar

Versions: A
B see description

Cc in the table 2 - versions
D

G

M = adjustment with SICBLOC knob

available only on the main pressure control
Omit for adjustment with hexagonal head screw

Series No.
(the overall and mounting dimensions remain unchanged from
10 to 19)

Seals:

For temperature range -20 / +80 °C

N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

For temperature range -40/ +80 °C

NL = seal for low temperatures (for mineral oil)

NOTE: the valves are supplied with standard surface treatment of phosphating black for the main body and zinc-nickel for the pilot body.

Upon request we can supply these valves with full zinc-nickel surface treatment, suitable to ensure a salt spray resistance up to 600 h
(test operated according to UNI EN ISO 9227 standards and test evaluation operated according to UNI EN ISO 10289 standards).

For full zinc-nickel surface treatment add the suffix /W7 at the end of the identification code.

Option: surface
treatment not
standard. Omit
if not required
(see NOTE)

Option: ITS

version in T5
temperature class.
Omit if not required.

Manual override:

CM = boot protected

standard for both N and V seals
not available for NL seals

CB = blind ring nut

standard for NL seals

available upon request for both N
and V seals

see at par. 12

Connection type for cable gland
upper connection:

T01 = M20x1.5 - ISO 261

T02 = Gk 1/2 - UNI EN 10226-2
not available for INMETRO

T03 = 1/2” NPT - ANSI B1.20.1

(ex ANSI B2.1)

side connection:

S01 = M20x1.5 - ISO 261

S02 = Gk 1/2 - UNI EN 10226-2
not available for INMETRO

S03 = 1/2” NPT - ANSI B1.20.1

(ex ANSI B2.1)

S04 = M16x1.5 - ISO 261

Coil electrical connection: by terminal block

Power supply:

Direct current (DC)
D12=12V

D24 =24V

D48 =48V

D110 =110V

Alternate current with built-in
rectifier bridge (RAC)

R120 =120V

R240 =240V

21 515/116 ED
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RQM*K-P

SERIES 10
1.1 - Names of valves per certification
ATEX IECEx INMETRO
for gases IECEx Gb INMETRO Gb
for dusts KD2 126D KXD2 | |ECEx Db KBD2 | |\METRO Db
for mines KDM2 I M2 KXDM2 IECEx Mb KBDM2 | INMETRO Mb
NOTE: Refer to the technical data sheet 02 500 for marking, operating temperatures and available versions.
2 - VERSIONS
RQM*K*-P*/A RQM*K*-P*/B RQM*K*-P*/C RQM*K*-P*/D RQM*K*-P*/G
- !'17777"\ 7!’ 77777 :
rt———— |
AlIB }
\ \ \
_ AN |
a pP,IT b }
+ — I

a
|
J

=
|
|
|
L__.a

r
|
|
|
|

-
‘xJ
S — b

1 pressure setting
and unloading with
de-energized
solenoid

1 pressure setting
and unloading with
energized solenoid

2 pressure settings 2 pressure settings 3 pressure settings
The highest setting is and unloading with The highest setting is
reached with de-energized reached with

energized solenoid solenoids de-energized solenoids

3 - CHARACTERISTIC CURVES
(values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT MINIMUM CONTROLLED PRESSURE
bar] * * *
p[400] \ RQM3K ROM5K* RQM7K p [bar] \ — RQVSK® RQMTK®
RQM*K*-P6 10
300 8 /
RQM*K*-P5 // ’/ /
- P
200 4 =
4 —
100 RQM*K*-P3
2
0 == 0 o

0 100 200 300 400 500 Q [Vmin]

21 515/116 ED
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D RQM*K-P

SERIES 10

4 - ELECTRICAL CHARACTERISTICS
(values * 5%)

Coil Nominal Resistance Current Power VOLTAGE SUPPLY FLUCTUATION +10% Vnom
type voltage at 20°C consumpt. | consumpt. (ripple included) - °
Y] Q] [Al W]
MAX SWITCH ON FREQUENCY 6.000 ins/hour
D12 12 7,2 1,7 20
D24 24 28,7 0,83 20 DUTY CYCLE 100%
D48 48 115 0,42 20
ELECTROMAGNETIC COMPATIBILITY According to
D110 110 549 0,2 22
(EMC) 2014/30/EU
Coil Nominal Fre Resistance| Current Power .
type voltage H 91 at20°C consumpt. | consumpt. CLASS OF_ PROTECTION:
Coil insulation (VDE 0580) class H
110V-50Hz 0,19 21
R120 120V-60Hz 489,6 0.21 >
50760 0,098 22,5
230V-50Hz ) )
R240 240V-60Hz 2067,7 X Y

NOTE: type R* coils are for alternating current supply for both 50 or
60 Hz. For R* coils the resistance can not be measured in the usual
way because of the presence of diodes bridge inside the coil.

4.1 - Wiring

In order to realise the electrical connection of the coll, it is necessary to access the terminal block (1) unscrewing the 4 screws (2) that fasten
the cover (3) with the box (4) that contains the terminal block.

The electrical connection is polarity-independent.

By doing electrical connection it is important to connect also the grounding point (5) in the terminal block box (M4 screws), through suitable
conductors with the general grounding line of the system.

On the external body of the coil there is a grounding point (6) (M4 screw) that allow to ensure equipotentiality between the valve and the
general grounding line of the system; connecting this point the regulation of the EN 13463-1 standard, that impose to verify the equipotentiality
of the elements included in a potentially explosive environment (the maximum resistance between the elements must be 100 Q), is
guaranteed.

At the end of the electrical wiring, it is necessary to reassemble the cover (3) on the box (4), checking the correct positioning of the seal located
in the cover seat and fastening the 4 M5 screws with a torque of 4.9+6 Nm.

Electrical wiring must be done following in compliance with standards about protection against explosion hazards.
Characteristics of the cables connectable for wiring are indicated in the table below:

KoT* ? {.D K9s*

Function Cable section

Operating voltage cables connection max 2.5 mm?

Connection for internal grounding point max 2.5 mm?
Connection for external equipotential grounding point max 6 mm?

21 515/116 ED 4/12



D RQM*K-P

SERIES 10

Cables for wiring must be non-armoured cables, with external covering sheath and must be suitable for use in environments with temperatures
from - 20 °C to +110 °C (for valves either with N or V seals) or from - 40 °C to +110 °C (for valves with NL seals).

Cable glands (which must be ordered separately, see paragraph 12) allow to use cables with external diameter between 8 and 10 mm.

4.2 - Electrical diagrams

DC coil RAC coil

recommended
upstream fuse

recommended (see par. 4.3)

upstream fuse

(see par. 4.3) \

\ oo
() o—FT— - +
wa o s .
_(+) o— — |
PE o 1
T 1 PE O T 1

4.3 - Overcurrent fuse and switch-off voltage peak

Upstream of each valve, an appropriate fuse (max 3 x In according to IEC 60127) or a protective motor switch with short-circuit and thermal
instantaneous tripping, as short-circuit protection, must be connected. The cut-off power of the fuse must correspond or exceed the short circuit
current of the supply source. The fuse or the protective motor must be placed outside the dangerous area or they must be protected with an
explosion-proof covering.

In order to safeguard the electronic device to which the valve is connected, there is a protection circuit in the coil, that reduces voltage peaks,
which can occur when inductances are switched off.

The table shows the type of fuse recommended according to the nominal voltage of the valve and to the value of the voltage peaks reduction.

Nominal Rated current Recommended pre-fuse characteristics Maximum voltage
Coil type voltage medium time-lag according to DIN 41571 value upon switch off | Suppressor circuit
V [Al A V
vl [A] vl
D12 12 1,7 25 -49
D24 24 0,83 1,25 -49
D48 48 0,42 0,6 -81 Transient voltage
suppressor
D110 110 0,2 0,3 - 309 bidirectional
R120 120 0,21 0,3 -3
R240 240 0,1 0,15 -3

21 515/116 ED 5112



5 - RQM3K*-P OVERALL AND MOUNTING DIMENSIONS

RQM*K-P

SERIES 10

RQM3K*-P*/G/10*-*K9T*

260

®

NOTE: for side port cable
gland see paragraph 8.

@K\ i s I | F |
230.5 = =
4 S ) O M A S
142 B
102 f 5
60§ ‘ ‘
‘ T rf
|2 b
Ll " Il
* w ®
6 *H*QIG \—® 75
l-— 802 180 S
——t 38.7 1385 ‘
80

RQM3K*-P*/A/10*-*K9T*
RQM3K*-P*/B/10*-*K9T*

dimensions in mm

RQM3K*-P*/C/10*-*K9T*

b |

1P

.

230.5

RQM3K*-P*/D/10*-*K9T*

| én
230.5 E ******* =
f I1
¢ |1
(I
Valve Mass
RQM3K*-P*/A and 53
RQM3K*-P*/B ’
RQM3K*-P*/C 6,4
RQM3K*-P*/D 7,3
RQM3K*-P*/G 7,4

Mounting surface with sealing 5 | 1SO 4401-03 solenoid valve
rings: for pressure selection /
2 OR type 123 (17.86x2.62) unloading with explosion-proof
90 Shore coils
1 OR type 109 (9.13x2.62) 6 | Minimum clear space required
90 Shore
Hexagonal head adjustment 7| Manual override, boot
screw for main pressure protected standard for both
value: spanner 13 Nand V seals

T ) . For blind ring nut dimensions
Clockwise rotation to increase (standard for NL seals) see
pressure par. 12
Second pressure value 8 | Terminal for supplementary
adjustment: earth connection
Socket hex adjustment 9 | Upper port for cable gland
screw: Allen key 5
Clockwise rotation to 10 | Cable gland .
increase pressure To be ordered separately,
Pressure gauge port 3/8” BSP see paragraph 14

Valve fastening:

N. 4 SHC screws M12x40 ISO 4762

Tightening torque: 69 Nm (A8.8 screws)

Threads of mounting holes: M12x20

21 515/116 ED
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6 - RQM5K*-P OVERALL AND MOUNTING DIMENSIONS

RQM*K-P

SERIES 10

RQMS5K*-P*/G/10*-*K9T*

260
97.6
rofan e
O s
* w *
———— ey
= IR T =
\
3 =l H

240.5

dimensions in mm

RQMS5K*-P*/A/10*-*K9T*
RQMS5K*-P*/B/10*-*K9T*

Mgt
: @L—‘

200.5 {

RQMS5K*-P*/C/10*-*K9T*

=k

240.5

Valve Mass
RQMS5K*-P*/A 63
and RQM5K*-P*/B ’
RQMS5K*-P*/C 7.4
RQM5K*-P*/D 8,3
RQMS5K*-P*/G 8,4

118
NOTE: for side port cable
gland see paragraph 8.
Mounting surface with sealing 5 | 1SO 4401-03 solenoid valve
rings: for pressure selection /
2 OR type 3118 (29.82x2.62) unloading with explosion-proof
90 Shore coils
1 OR type 109 (9.13x2.62) 6 | Minimum clear space required
90 Shore
; 7 | Manual override, boot

Hexagonal head adjustment ’
screw for main pressure erotegtsd stallndard for both
value: spanner 13 anc V seals . .
Clockwi tation to i For blind ring nut dimensions

ockwise rotation to Increase (standard for NL seals) see
pressure par. 12
Se.cond pressure value 8 | Terminal for supplementary
adjustment: earth connection
Socket hex adjustment
screw: Allen key 5 9 | Upper port for cable gland
Clockwise rotation to 10 | Cable gland.
increase pressure To be ordered separately,
Pressure gauge port 3/8” BSP see paragraph 14

Valve fastening:
N. 4 SHC screws M16x50 ISO 4762

Tightening torque: 170 Nm (A8.8 screws)

Threads of mounting holes: M16x25

21 515/116 ED
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7 - RQM7K*-P OVERALL AND MOUNTING DIMENSIONS

RQM*K-P

SERIES 10

RQM7K*-P*/G/10*-*K9T*

250.5

260

152

NOTE: for side port cable
gland see paragraph 8.

1 | Mounting surface with sealing 5 | 1SO 4401-03 solenoid valve
rings: for pressure selection /
2 OR type 4137 (34.52x3.53) unloading with explosion-proof
90 Shore coils
1 OR type 109 (9.13x2.62) 6 | Minimum clear space required
90 Shore

: 7 | Manual override, boot

2 | Hexagonal hgad adjustment protected standard for both
screw for main pressure
value: spanner 13 Nand V seals

T ) ) For blind ring nut dimensions

Clockwise rotation to increase (standard for NL seals) see
pressure par. 12

3 | Second pressure value 8 | Terminal for supplementary
adjustment: earth connection
Socket hex adjustment 9 | Upper port for cable gland
screw: Allen key 5
Clockwise rotation to 10 | Cable gland
increase pressure To be ordered separately,

4 | Pressure gauge port 3/8” BSP see paragraph 14

dimensions in mm

RQM7K*-P*/A/10*-*K9T*
RQM7K*-P*/B/10*-*K9T*
™

b |

B

210.5

RQM7K*-P*/C/10*-*K9T*

RQM7K*-P*/D/10*-*K9T*

- 1
@ !” B
250.5 —
11
il Ll
Valve Mass
RQM7K*-P*/A and 85
RQM7K*-P*/B ’
RQM7K*-P*/C 9,6
RQM7K*-P*/D 10,5
RQM7K*-P*/G 10,6

Valve fastening:
N. 4 SHC screws M18x60 ISO 4762

Tightening torque: 235 Nm (A8.8 screws)

Threads of mounting holes: M18x27

21 515/116 ED
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8 - RQM*K*- P* SIDE CONNECTION OVERALL AND MOUNTING DIMENSIONS

RQM*K-P

SERIES 10

dimensions in mm

RQM3K*-P*/*/10*-*K9S*

o[OF]]

d 1
e
S

132

i
\|

©|0

/!

N

\S

\

74

I

+

o0

@

Dimension A
Side port *_p*
\ce p RQM3K*-P*/A | RAM3K™-P7/C
type RQM3K*-P*/B RQM3K*-P*/D
RQM3K*-P*/G
S01, S04 162.5 202.5
S02, S03 162 202
RQMS5K*- P*/*/10*-*K9S*
Dimension A
Side port *_P*
p RQM5K*-P*/A RQMSK* P*/C
type RQM5K*-P*/B RQM5K*-P*/D
RQM5K*-P*/G
S01, S04 172.5 212.5
S02, S03 172 212
RQM7K*-P*/*/10*-*K9S*
Dimension A
Side port *_P*
P RQM7K*-PrA | RAM7K™-PT/C
type RQM7K*-P*/B RQM7K*-P*/D
RQM7K*-P*/G
S01, S04 182.5 222.5
S02, S03 182 222
11 | Side port
12 Cable gland
To be ordered separately, see par. 14

21 515/116 ED
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D RQM*K-P

SERIES 10

9 - MOUNTING SURFACES

RQM3K*-P RQM5K*-P RQM7K*-P

52667 88.9

st m .Em.z

: 445

23.8 1.1 M16 T

‘ 31.8 127

|
oo e

413 Pl T
56 f}@ @fﬁ 232 (max)

SIS baf
ze.s/mzsA(max \@7.5 ’2’6-3/‘2’7-5 M18

ISO 6264-06-09-*-97 ISO 6264-08-13-*-97 ISO 6264-10-17-*-97
(CETOP 4.4.2-2-R06-350) (CETOP 4.4.2-2-R08-350) (CETOP 4.4.2-2-R10-350)

M12

10 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

11 - INSTALLATION

Installation must adheres to instructions reported in the Use and Maintenance manual, always attached to the valve.
Unauthorized interventions can be harmful to people and goods because of the explosion hazards present in potentially
explosive atmospheres.

The valves can be installed in any position without impairing correct operation. Surface finishing

Valve fastening takes place by means of screws or tie rods, laying the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing.

If the minimum values of planarity or smoothness are not met, fluid leakages between valve and
mounting surface can easily occur.

12 - MANUAL OVERRIDE CB

CB - Blind ring nut
The metal ring nut protects the solenoid tube from atmospheric R Fj{%ﬂﬁ
agents and isolates the manual override from accidental |l

operations. The ring nut is tightened on a threaded fastener PR

that keeps the coil in its position even without the ring nut. I I I I

To access the manual override loosen the ring nut and remove m
it; then reassemble hand tightening, until it stops. B

Activate the manual override always and only with non- —
sparking tools suitable for use in potentially explosive ———
atmospheres. HH_JJ H
More information on safe use of explosion-proof components I | I y i |
are provided in the instruction manual, always supplied with | -/

the valve.

83
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13 - ADJUSTMENT KNOB

The valves can be equipped with a SICBLOC adjustment knob, only on the main pressure regulation. To operate it,

push and rotate at the same time.
To request this option, add: /M (see paragraph 1).

14 - CABLE GLANDS

RQM*K-P

SERIES 10

=T

=]
=
E

Cable glands must be ordered separately; Duplomatic offers some types of cable glands with the following features:

« version for non-armoured cable, external seal on the cable (suitable for @8+10 mm cables);
« ATEX II 2GD, | M2; IECEx Gb, Db, Mb; INMETRO Gb, Db, Mb certified

« cable gland material: nickel brass

« rubber tip material: silicone

» ambient temperature range: -70 °C + +220 °C
« protection degree: |IP66/IP68

« tightening torque: 15 Nm

To order, list the description and the code of the version chosen from among those listed below:

Description: CGK2/NB-01/10
Code: 3908108001

M20x1.5 - ISO 261 male thread, suitable for coils with T01 and S01
connections. It is supplied equipped with silicone seal, that must be
assembled between the cable gland and the coil, so as to ensure
IP66/IP68 protection degree.

Description: CGK2/NB-02/10
Code: 3908108002

Gk 1/2 - UNI EN 10226-2 male thread, suitable for coils with T02
and S02 connections. The customer must apply LOCTITE® 243™
threadlocker or similar between the cable gland connection thread
and the coil in order to ensure |IP66/IP68 protection degree.

15 - SUBPLATES
(see catalogue 51 000)

o CH/SW 24

_— CHIsw 24

Description: CGK2/NB-03/10

Code: 3908108003

1/2” NPT - ANSI B1.20.1 (ex ANSI B2.1), suitable for coils with T03
and S03 connections. The customer must apply LOCTITE® 243™

threadlocker or similar between the cable gland connection thread
and the coil in order to ensure IP66/IP68 protection degree.

Description: CGK2/NB-04/10

Code: 3908108004

M16x1.5 - ISO 261 male thread, suitable for coils with S04
connection. It is supplied equipped with silicone seal, that must be

assembled between the cable gland and the coil, so as to ensure
IP66/IP68 protection degree.

RQM3K*-P RQMS5K*-P RQR7K*-P
PMRQ3-Al4G PMRQ5-AI5G PMRQ7-AI7G
Type
rear ports rear ports rear ports
. . P: 1/2” BSP M »
P, T ports dimension T: 3/4” BSP 1" BSP 17 1/4 BSP
X port dimension 1/4” BSP 1/4” BSP 1/4” BSP

NOTE: Subplates (to be ordered separately) do not contain neither aluminium nor magnesium at a higher rate than the value allowed by norms
according to ATEX directive for category 11 2GD and | M2.

The user must take care and make a complete assessment of the ignition risk, that can occur from the relative use in potentially explosive

environments.

21 515/116 ED
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SERIES 10

DUPLOMATIC
OLEODINAMICA
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02 500/116 ED

02 500/116 ED

EXPLOSION-PROOF

CLASSIFICATION
for

SOLENOID AND PROPORTIONAL VALVES

ref. catalogues:

pressure valves
RQM*K*-P 21 515
PRE(D)*K* 81 315
ZDE3K* 81 515
DZCE*K* 81 605

directional valves

D*K* 41515
DS(P)E*K* 83 510

GENERAL INFO

This informative technical datasheet displays information about
classification and marking of Duplomatic explosion-proof valves
range.

Duplomatic offers valves with the following certifications:
ATEX 2G 112D |1M2

IECEx Gb Db Mb

INMETRO Gb Db Mb

Instructions for use and maintenance can be found in the related
manuals, always supplied toghether with valves.

1/6
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1 - ATEX CLASSIFICATION AND TEMPERATURES

Duplomatic certificates the combination valve-coil for the valves suitable for application and installation in potentially explosive atmospheres,
according to ATEX directive; the supply always includes the declaration of conformity to the directive and the operating and maintenance
manual, that contains all the information needed for a correct use of the valve in potentially explosive environments.

Coils assembled on these valves have been separately certified according to ATEX directive and so they are suitable for use in potentially

explosive atmospheres.

1.1 - ATEX classification for valves

Type examination certificate: CEC 13 ATEX 030-REV.2
The valves are suitable for applications and installations in potentially explosive atmospheres that fall within:

ATEX Il 2G . equipment intended for use in areas in which explosive atmospheres caused by gases, vapours, mists or
KD2 ; ) . -
ATEX I 2D air/dust mixtures are likely to occur occasionally.
equipment intended for use in underground parts of mines as well as those parts of surface installations of
ATEX | M2 *KDM2 such mines likely to be endangered by firedamp and/or combustible dust.
This equipment is intended to be de-energised in the event of an explosive atmosphere.

1.2 - ATEX marking for valves

valve
code N and V seals NL seals
for gas @ Il 2G IIC T4 Gb (-20°C Ta +80°C) @ 11 2G IIC T4 Gb (-40°C Ta +80°C)
*KD2
for dusts @ I 2D 11IC T154°C Db IP66/IP68 (-20°C Ta +80°C) @ 11 2D IIIC T154°C Db IP66/IP68 (-40°C Ta +80°C)
for gas @ Il 2G IIC T5 Gb (-20°C Ta +55°C) @ 11 2G IIC T5 Gb (-40°C Ta +55°C)
*KD2 [T5
for dusts | €x) I 2D 1IC T129°C Db IP66/IP68 (-20°C Ta +55°C) & I1 2D IlIC T129°C Db IP66/IP68 (-40°C Ta +55°C)
*KDM2 mining & I M2 1 T150°C Mb IP66/68 (-20°C Ta +75°C) & I M2 1 T150°C Mb IP66/68 (-40°C Ta +75°C)

,7 Specific marking as ATEX 2014/34/EU directive and related technical specifications

&

T b

IP66/IP68S | | (-

°C Ta + °C)

Group:
I = mining equipment
Il = for surface plants

Category of protection:

M2 = (mining) high protection
This equipment is intended to be de-energised
in the event of an explosive atmosphere

2G = (surface, atmosphere with gas)

high protection

eligible for category 2 (zone 1)
automatically liable for category 3 (zone 2)

2D = (surface, atmosphere with dusts)

high protection

eligible for category 2 (zone 21)
automatically liable for category 3 (zone 22)

02 500/116 ED

Ambient temperature range

Protection degree from atmospheric agents
according to IEC EN 60529
(this field is not intended for category 2G)

EPL protection level for electrical devices

Temperature class / max surface temperature
see par. 1.5

Group of gas / dusts for which the equipment is certified
I = for mining: firedamp and/or combustible dusts

IIC = for gas - eligible also for group IIA and 1IB

HIC = for dusts - eligible also for group IlIA and I1IB
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1.3 - ATEX classification of the coils

The coil of the explosion-proof valves is ATEX certified itself an as such is identified with its own tag, carries the relative ATEX marking.
The mechanical construction of the coil housing is made in order to ensure its resistance to possible internal explosion and to avoid
any explosion propagation to the outside environment, matching an “Ex d” type protection (explosion-proof coil).

Moreover, the solenoid is designed to maintain its surface temperature below the limits specified to the relevant class.

1.4 - ATEX marking on coils

for valve type for gas & I 2G Ex d IIC T4 Gb (-40°C Ta +80°C)
*KD2
for dusts &9 11 20 Ex tb 11 T154°C Db IP6B/IPES (40°C Ta +80°C)
for valve type for gas & I 2G Ex d IIC T5 Gb (-40°C Ta +55°C)
*KD2 /TS5 for dust @
or dusts 11 2D Ex tb IIC T129°C Db IP66/IP68 (-40°C Ta +55°C)
for valve type -
*KDM2 mining & I M2 Ex d | T150°C Mb IP66/IP68 (-40°C Ta +75°C)

,7 Specific marking as ATEX 2014/34/EU directive and related technical specifications

&

Ex

-

b

IP66/IP68 || (-

°C Ta + °C)

Group:
I = mining equipment
Il = equipment for surface plants

Category of protection:

M2 = (mining) high protection

This equipment is intended to be de-energised
in the event of an explosive atmosphere

2G = (surface, atmosphere with gas)

high protection

eligible for category 2 (zone 1)
automatically liable for category 3 (zone 2)
2D = (surface, atmosphere with dusts)

high protection

eligible for category 2 (zone 21)
automatically liable for category 3 (zone 22)

1.5 - Operating temperatures

Ambient temperature range

Protection degree from atmospheric agents
according to IEC EN 60529 (this field is not
intended for category 2G)

EPL protection level for electrical devices

Temperature class / max surface temperature
see par. 1.5

Group of gas / dusts for which the equipment is certified

I = for mining: firedamp and/or combustible dusts
IIC = for gas - eligible also for group IIA and IIB
HIC = for dusts - eligible also for group IIIA and IIIB

Coil protection type:
d = flameproof enclosure
tb = protection from dust by enclosure

These valves are classified according to their maximum surface temperature (EN 13463-1), which must be lower than the ignition temperature
of the gases, vapors and dusts for which the area in which they will be used is classified.

The valves in group Il can also be used for less limiting temperature classes (surface temperature allowed higher).

temperature range N and V seals NL seals Temperature class eligible also for
of ambient T4 (gas) T3, T2, T1
*KD2 - -20/+80 °C -40/+80 °C T154°C (dust I
ATEX 11 2G of fluid (dusts) and higher
ATEX 112D of ambient 20/ +55 °C 40/ +55 °C T5 (gas) T4, T3, T2, T1
*KD2 /TS5
of fluid -20/+60 °C -40/+60 °C T129°C (dusts) T135°C and higher
of ambient
ATEX | M2 *KDM2 -20/+75°C -40/+75°C T150°C -
of fluid

02 500/116 ED
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2 - IECEx CLASSIFICATION AND TEMPERATURES
The IECEX certification requires the classification of the electrical equipment only.

Duplomatic supplies valves with IECEx certified coils, suitable for application and installation in potentially explosive atmospheres. The
mechanical construction of the coil housing is made in order to ensure its resistance to possible internal explosion and to avoid any explosion
propagation to the outside environment, matching an “Ex db” type protection (explosion-proof coil).

Moreover, the solenoid is designed to maintain its surface temperature below the limits specified to the relevant class.

The supply always includes the operating and maintenance manual, that contains all the information needed for a correct use of the
valve in potentially explosive environment.

2.1 - IECEX classification

Certificate of conformity (CoC): IECEx TUN 15.0028X
The valves are suitable for applications and installations in potentially explosive atmospheres that fall within:

IECEx Gb . equipment intended for use in areas in which explosive atmospheres caused by gases, vapours, mists or
KXD2 ; . . -
IECEx Db air/dust mixtures are likely to occur occasionally.
equipment intended for use in underground parts of mines as well as those parts of surface installations of
IECEx Mb *KXDM2 such mines likely to be endangered by firedamp and/or combustible dust.
This equipment is intended to be de-energised in the event of an explosive atmosphere.

2.2 - IECEx marking

There is a plate with the IECEx mark on each coil.

*KXD2 for gas Ex db IIC T4 Gb (-40°C Ta +80°C)

valves for dusts Ex tb IIIC T135°C Db (-40°C Ta +80°C)
wxp2 /15 | for9es Ex db IIC T5 Gb (-40°C Ta +55°C)

valves for dusts Ex tb IIC T100°C Db (-40°C Ta +55°C)

KDM2 mining Ex db | Mb (-40°C Ta +80°C)

valves

,— Conformity marking to the IECEXx certification scheme
o (]
Ex T (- °CTa+ °C)

L

EPL - protection level for electrical devices

Mb = for mines - having a "high" level of protection, which has
sufficient security that it is unlikely to become a source of ignition in
normal operation or during expected malfunctions in the time span
between there being an outbreak of gas and the equipment being de-
energized.

Gb = for explosive gas atmospheres - having a "high" level of
protection, which is not a source of ignition in normal operation or
during expected malfunctions.

Db = equipment for explosive dust atmospheres - having a "high" level
of protection, which is not a source of ignition in normal operation or
during expected malfunctions

Ambient temperature range
Protection type:

db = flameproof enclosure
tb = protection from dust by enclosure

Group of gas / dusts for which the equipment is certified
I = for mining: firedamp and/or combustible dusts

lIC = for gas - eligible also for group IIA and IIB

llIC = for dusts - eligible also for group IlIA and IIIB

Temperature class/max surface temperature see par. 2.3

2.3 - Operating temperatures

These valves are classified according to their maximum surface temperature (EN 13463-1), which must be lower than the ignition temperature
of the gases, vapors and dusts for which the area in which they will be used is classified.

Valves for surface plants can also be used for less limiting temperature classes (higher surface temperature allowed).

temperature range N and V seals NL seals Temperature class eligible also for
of ambient T4 (gas) T3, T2, T1
*KXD2 -20/+80 °C -40/+80 °C . B .
IECEx Gb of fluid T135°C (dusts) T200°C and higher
IECEx Db of ambient -20/+55 °C -40/+55°C T5 (gas) T4, T3, T2, T1
*KXD2 /T5 .
of fluid -20/+60 °C -40/ +60 °C T100°C (dusts) T135°C and higher
of ambient
IECEx Mb *KXDM2 -20/+80 °C -40/+80 °C - -
of fluid

02 500/116 ED
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3 - INMETRO CLASSIFICATION AND TEMPERATURES
The INMETRO certification requires the classification of the electrical equipment only.

Duplomatic supplies valves with INMETRO certified coils, suitable for application and installation in potentially explosive atmospheres.
The mechanical construction of the coil housing is made in order to ensure its resistance to possible internal explosion and to avoid any
explosion propagation to the outside environment, matching an “Ex d” type protection (explosion-proof coil).

Moreover, the solenoid is designed to maintain its surface temperature below the limits specified to the relevant class.

The supply always includes the operating and maintenance manual, that contains all the information needed for a correct use of the
valve in potentially explosive environment.

3.1 - INMETRO classification

Certificate of conformity: DNV 15.0094 X
The valves are suitable for applications and installations in potentially explosive atmospheres that fall within:

INMETRO Gb “KBD2 equipment intended for use in areas in which explosive atmospheres caused by gases, vapours, mists or
INMETRO Db air/dust mixtures are likely to occur occasionally.

equipment intended for use in underground parts of mines as well as those parts of surface installations of
INMETRO Mb *KBDM2 such mines likely to be endangered by firedamp and/or combustible dust.
This equipment is intended to be de-energised in the event of an explosive atmosphere.

3.2 - INMETRO marking
There is a plate with the INMETRO mark on each coil.

*KBD2 for gas Ex d IIC T4 Gb (-40°C Ta +80°C)
valves ° ° °
for dusts Ex tb 11IC T154°C Db 1P66/IP68 (-40°C Ta +80°C)
*KBD2 /T5 for gas Ex d IIC T5 Gb (-40°C Ta +55°C)
valves o o o
for dusts Ex tb 11IC T129°C Db I1P66/IP68 (-40°C Ta +55°C)
KBDM2 mining Ex d | T150° Mb IP66/IP68 (-40°C Ta +75°C)
valves
,— Conformity marking to the INMETRO certification scheme I— Ambient temperature range
Ex T IP66/IP68 (- °CTa+ °C)
J I— Protection degree from atmospheric agents according to
) IEC EN 60529 (this field is not intended for gases)
Protection type:
d = flameproof enclosure — EPL - protection level for electrical devices
tb = protection from dust by enclosure Mb = for mines - having a "high" level of protection, which has
sufficient security that it is unlikely to become a source of ignition in
Group of gas / dusts for which the equipment is certified normal operation or during expected malfunctions in the time span
I = for mining: firedamp and/or combustible dusts between there being an outbreak of gas and the equipment being de-
IIC = for gas - eligible also for group IIA and 11B energized.
IC = for dusts - eligible also for group IlIA and I1IB Gb = for explosive gas atmospheres - having a "high" level of
protection, which is not a source of ignition in normal operation or
Temperature class/max surface temperature see par. 3.3 during expected malfunctions.

Db = equipment for explosive dust atmospheres - having a "high" level
of protection, which is not a source of ignition in normal operation or
during expected malfunctions

3.3 - Operating temperatures

These valves are classified according to their maximum surface temperature (EN 13463-1), which must be lower than the ignition temperature

of the gases, vapors and dusts for which the area in which they will be used is classified.

Valves for surface plants can also be used for less limiting temperature classes (higher surface temperature allowed).

temperature range N and V seals NL seals Temperature class eligible also for
of ambient T4 (gas) T3, T2, T1
*KBD2 -20/+80 °C -40/+80 °C . . .
INMETRO Gb of fluid T154°C (dusts) T200°C and higher
INMETRO Db of ambient -20/+55°C -40/+55 °C T5 (gas) T4, T3, T2, T1
*KBD2 /TS5 .
of fluid -20/ +60 °C -40/ +60 °C T129°C (dusts) T135°C and higher
of ambient
INMETRO Mb| *KBDM2 -20/+75°C -40/+75°C T150°C -
of fluid
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DUPLOMATIC

OLEODINAMICA

OPERATING PRINCIPLE

SUBPLATE MOUNTING

Z3-P

22 300/111 ED

Z+-P

PRESSURE REDUCING

VALVES
SERIES 22

ISO 5781-06 (CETOP 06)

Z5-P

ISO 5781-08 (CETOP 08)

,
Y it
> i
o i
U m
‘ H!H

L]

— The Z*-P type valves are used when a branch with a

lower pressure than the main one is desired in the
hydraulic circuits.

Being normally open, they allow passage of oil up to the
point when the outlet pressure is less than that set on the
valve; the valve closes and keeps the outlet pressure
constant when it reaches the set value. The intake
pressure fluctuation, for values greater than the set
values, does not affect the reduced outlet pressure, and
furthermore the particular design of the valve prevents
exceeding the set value even in transients.

The drainage, to be connected directly to the tank,
discharges about 0,8 I/min. The valves are available,
upon request, with reduced drainage (0,4 I/min).

— Available even with incorporated check valve upon

request, with cracking pressure of 0,5 bar.

PERFORMANCES (measured with mineral oil of viscosity 36 cSt at 50°C)

HYDRAULIC SYMBOLS

110 h

m
< fp-----
[

Z*-PIC

Z3-P Z5-P

Maximum operating pressure bar 250
Maximum flow rate I/min 40
Drain flow rate:  for Z*-P Urmin 0,8

for Z*-P*R 0,4
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 classe 20/18/15
Recommended viscosity cSt 25
Mass kg 3,9 6,1

m
< f--—-2
c

22 300/111 ED
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D Z*-P

SERIES 22
1 - IDENTIFICATION CODE
Pressure reducing valve J ‘
) Seals:

Size: omit for mineral oils
3 =1S0 5781-06-07-*-00 V = viton for special fluids

(CETOP 4.4.5-2-06-250)
5 =180 5781-08-10-*-00

(CETOP 4.4.5-2-08-250) L Series No.

: (the overall and mounting dimensions

Subplate mounting remain unchanged from 20 to 29)
Pressure adjustment range:

. ——  C = check valve for free flow from U—E
5 #210 bar Cracking pressure 0,5 bar
(omit if not required)

R = Reduced drainage (omit if not required)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

b [bar] ‘ ADJUSTMENT A p [bar] ‘ PRESSURE DROPS U—E
280 8 J
210 6 //
z3 Z5 25,
140 4 / -
z V
70 2 ///
0 — 0 T
0 40 80 120 0 40 80 120
Q [I/min] Q [I/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V).

For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical department. Using fluids at temperatures higher than
80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

22 300/111 ED 2/4
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4 - Z3-P OVERALL AND MOUNTING DIMENSIONS

Z*-P

SERIES 22

dimensions in mm

248—

@23.4 (max)j

NOTE: the position of the Y port corresponds to the
position of the X port provided for by the ISO Standard

,$7
YG u & l
@7.5/@ I oS

rings:

N. 2 OR type 3100 (25.07x2.62)
90 Shore

N. 2 OR type 2021 (5.28x1.78)
90 Shore

= .
L ® (©)
i E ) \@
133 — Ny
66 T [ T‘J\E-:Jf' - |
429 # - - 2105
TR E = S
— 0%y S
205 | ] ! @_/ U | 1] 1 | SICBLOC adjustment knob. To
‘f ‘ ‘ operate, push and rotate at the
6 =11~ 365~ same time.
66.7 - 10.2 l— 54 — 2 | Intake
87 99
3 | Outlet port
MOUNTING SURFACE:
ISO 5781-06-07-*-00 (CETOP 4.4.5-2-06-250) 4 | Drainage port
66.7 — 1 5 | Pressure gauge port 1/4” NPT
8.7 6 | Supplementary tube port for
333 = drainage 1/4” BSP
7.9
r7 7 | Mounting surface with sealing
®4.8j@ E © Ao rings:
\\$ o ’ w N. 2 OR type 3068 (17.13x2.62)
% L@}Jii&J {420 N. 2 OR type 2021 (5.28x1.78)
o151 © j 777777 R — 90 Shore
214.7 (max) \ M10 FASTENING BOLTS:
4 bolts M10x70
NOTE: the position of the Y port corresponds to the Tightening torque: 40 Nm
position of the X port provided for by the ISO Standard
5 -Z5-P OVERALL AND MOUNTING DIMENSIONS
186 dimensions in mm
o EORRn
46 1t e
H L
‘ T
28] ANIE AN 2 N[ — =
- " L T:‘j}
86 T [~ N W‘
162 | 60.3 Y ®\ B ‘
| i: = ‘ 10.5
J— D)) 22 b 1 £
| ©/ — JF 1 | SICBLOC adjustment knob. To
30 ‘ J ‘ operate, push and rotate at the
i i same time.
6 41—~ 2 | Intake
79.4 = 10.8 f— 55 —=
101 17 3 | Outlet port
MOUNTING SURFACE: 4 | Drainage port
ISO 5781-08-10-*-00 (CETOP 4.4.5-2-08-250)
794 5 | Pressure gauge port 1/4” NPT
i 397 6 | Supplementary plug for
[‘ s drainage 1/4” BSP
111 . . .
: @ 7 | Mounting surface with sealing

FASTENING BOLTS:
4 bolts M10x70
Tightening torque: 40 Nm

22 300/111 ED

3/4




D Z*-P

SERIES 22
6 - SUBPLATES (see catalogue 51 000)
Z3-P Z5-P
Type PMSZ3-Al4G with rear ports PMSZ5-AI6G with rear ports
Port dimensions:
-E,U 1/2” BSP 1" BSP
-X, Y 1/4” BSP 1/4” BSP
DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 4/4
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

23 300/111 ED

S+-P

SEQUENCE VALVE
U*-P

UNLOADING VALVE
T*-P
BACKPRESSURE VALVE
X*-P

BALANCING VALVE
SERIES 20

— The S U T X sequence valves are used for
pressure control. They are direct-acting and
normally closed.

— They are available in two nominal sizes for flows up
to 150 I/min and in four pressure adjustment
ranges.

— Opening takes place by means of a pilot pressure
that, acting on a small piston, resists the force of
the adjustment spring.

— The valve can be easily modified to get any one of
the four versions S, U, T, X, turning the upper and
the bottom covers in order to obtain the X and Y
internal connections, as indicated in par. 7.

The figure represents the section of a type S valve.

PERFORMANCES (measured with mineral oil of viscosity 36 cSt at 50°C)

HYDRAULIC SYMBOLS

size 3 size 5 UP*/C
Maximum operating pressure bar 320 250 >
Maximum flow rate I/min 4060 150
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999 class 20/18/15

Recommended viscosity cSt 25

Mass kg 5,8

6,7

23 300/111 ED
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D SUTX-P

SERIES 20
1 - IDENTIFICATION CODE

Valve type: |
S = sequence valve Seals:
U = unloading valve omit for mineral oils
T = backpressure valve V = viton for special fluids
X = balancing valve
Size:
3=1S0 5781-06 (CETOP 06) Series No. (the overall and
5=1S0 5781-08 (CETOP 08) mounting dimensions remain

unchanged from 20 to 29)
Subplate mounting
Pressure adjustment range:
3 f 12 : :23(5) gar C = check valve for free flow from U to E.
5 _ 15 . 70 bgi Cracking pressure 0,5 bar.
6= 35+ 140 bar (omit for version without check valve)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT PRESSURE DROPS U—E
plbarl | Appar |
160 10
SUTX*- P6 \
120 p—""T" SUTX 5
SUTX 3
80 . 5 /
SUTX*- P5 / /
—
40 [ SUTX*- P4 ,/ 7
SUTX*- P3 Z
0 — 0 —
0 50 100 150 0 50 100 150
Q [1/min] Q [V/min]

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

23 300/111 ED 2/4
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4-SUTX3-P OVERALL AND MOUNTING DIMENSIONS

SUTX-

SERIES

P

20

MOUNTING SURFACE:
ISO 5781-06-07-*-00 (CETOP 4.4.4-2-06-320)

M10 @14.7 (max)
y v u @7.5
e — ANy gf

5.7
31.8 Y
1 21*-4 o & F@¥ @4.8

~
N
L
N
©
T
w
@
w

NOTE: the positions of the X and Y ports are reversed
from the requirements of the ISO Standard

FASTENING BOLTS:
4 bolts M10x70
Tightening torque: 40 Nm

- 210.5

®/\—E77>
o 1
|-

dimensions in mm

Hexagonal head adjustment screw. Spanner 13.

Intake port

Outlet port

External drainage port

External piloting port

Pressure gauge port 1/4” NPT

N|lo|loa|hM|w|DN

Mounting surface with sealing rings:
N. 2 OR type 3068 (17.13x2.62)- 90 Shore
N. 2 OR type 2021 (5.28x1.78) - 90 Shore

5-SUTXS5-P OVERALL AND MOUNTING DIMENSIONS

()
N
®

UL
218 —{O)| A=AV
w | 16| &
603 | x >
AR t’%/y 64
5 i | |C
128 ik l
1

e

‘ J
10.8 79.4

MOUNTING SURFACE:
ISO 5781-08-10-*-00 (CETOP 4.4.5-2-08-320)

@23.4 (max)

M10\

5 U6 o

$E—¢
o 1 Y@\¥ 248

1.1 J
6.4
- 39.7
- 73
- 794

NOTE: the positions of the X and Y ports are reversed
from the requirements of the ISO Standard

FASTENING BOLTS:
4 bolts M10x70
Tightening torque: 40 Nm

- 210.5

%f)

AV

S

dimensions in mm

Hexagonal head adjustment screw. Spanner 13.

Intake port

Outlet port

External drainage port

External piloting port

Pressure gauge port 1/4” NPT

N[Ol |wWIN

Mounting surface with sealing rings:
N. 2 OR type 3100 (25.07x2.62) - 90 Shore
N. 2 OR type 2021 (5.28x1.78) - 90 Shore

23 300/111 ED
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6 - APPLICATIONS

“8” The type “S” sequence valve is normally used to successively
command two or more actuators: when the pressure in the primary
circuit reaches the set value on the valve, it opens and allows the
fluid to feed the second circuit branch, keeping the pressure in the
first branch.

The valve remains open until the pressure at the intake falls below
the set value; under these conditions, the maximum pressure
setting on the first circuit branch will be achieved also at the outlet.

It is also used to keep a circuit under pressure when simultaneous
supply of various users, requiring the total delivery of the pump,
would make the pressure value decrease.

“U” This is normally used in automatic circuits (high-low pressure)
for unloading the low pressure pump; this occurs when the pressure
in the circuit reaches the set value of the valve.

In this manner it is possible to utilize the total flow of the two pumps
for fast movements at low pressure, with electric power saving,
using high pressure only for working movements.

SUTX-P

SERIES 20

Furthermore, it is used to allow quick discharge of the large
chamber of a high differential cylinder which the directional valve
would not be able to drain; in this case the valve piloting is
connected to the small chamber of the cylinder.

“T” Normally this is used to create hydraulic resistance (back
pressure) to prevent uncontrolled movements, especially in the
case of suspended loads.

The valve, normally closed, opens only when the set pressure is
reached, and thus the descent of the load occurs in a controlled
manner and the descending speed depends on the delivery of the
pump.

“X” This is mainly used for load balancing. The piloting pressure
can be taken from any point in the plant. The valve stays closed
until the pilot pressure reaches the set value.

7 - COVER ORIENTATION FOR ALL THE VERSIONS S, U, T, X

S*P U*-P
X EXTERNAL X INTERNAL
DRAINAGE DRAINAGE

Y INTERNAL
PILOTING

Y EXTERNAL
PILOTING

TP X*-P
X INTERNAL X EXTERNAL
DRAINAGE DRAINAGE

Y INTERNAL
PILOTING

NOTE: in this kind of valves Y is the piloting port while X is the drainage port

Y EXTERNAL
PILOTING

7 - SUBPLATES (see catalogue 51 000)

SIZE 3 SIZE 5
Type with rear ports PMSZ3-Al4G PMSZ5-AI5G
Ports dimensions: E,U 1/2” BSP 1" BSP
X, Y 1/4” BSP 1/4” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC 24 300/110 ED

OLEODINAMICA

ZC2

BALANCING VALVES
SERIES 51

SUBPLATE MOUNTING
1ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 25 I/min

MOUNTING INTERFACES OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

!

— The type ZC2 balancing valves act as pressure reducing
valves that, besides reducing the pressure from line P to
user A, allow the flow to return from user A to discharge T
when a pressure greater than the set value is generated
in the downstream circuit (user A). (A typical case of
hydraulic counterweight or load balancing)

15.5 1

31 259 !
* |

@7.5 (max)
24
M5

— They have a mounting surface in accordance with 1ISO
4401 (CETOP RP121H) standards. Port B is never used.

PERFORMANCES (measured with mineral oil of viscosity 36 ¢St at 50°C) HYDRAULIC SYMBOL

Fluid contamination degree

According to ISO 4406:1999 class 20/18/15

Recommended viscosity

cSt

25

Mass:

kg

1,3

Maximum operating pressure bar 350
Maximum flow rate I/min 25
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80 J M
Fluid viscosity range cSt 10 = 400 J
.

24 300/110 ED
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D

1 - IDENTIFICATION CODE

ZC2

SERIES 51

Z C

1191 [

Balancing valve J

Size: ISO 4401-03 (CETOP 03)

Subplate mounting

Pressure adjustment range:

3=10+70bar 4=30+140bar 5=50+210 bar

Series No.

(the overall and mounting dimensions

\— Seals:

omit for mineral oils

V = viton for special fluids

remain unchanged from 50 to 59)

—M1= Adjustment knob
(omit for adjustment with countersunk

hex screw)

2 - CHARACTERISTIC CURVES
(values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT ZC2

‘ PoA

p [bar] A—-T
280
—_
210 ZC2-P5
—\
140 ZC2-P4
_\
70 ZC2-P3
- {——
30 20 10 0 10 20 30 Q/[l/min]

4 - ZC2 OVERALL AND MOUNTING DIMENSIONS

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics. The fluid

must be preserved in its physical and chemical characteristics.

L J i U _
@) «+7
2
\
48—~
66

TT

il

232

53

dimensions in mm

Mounting surface
with sealing rings:
4 OR type 2037
(9.25x1.78)

90 Shore

Pressure gauge
port 1/4” BSP

Countersunk hex
adjustment screw:
Spanner 5.
Clockwise
rotation to
increase pressure

Locking nut:
spanner 17

Adjustment knob:
M1

24 300/110 ED
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D ZC2

SERIES 51

9 - INSTALLATION

The ZC2 valves can be installed in any position without impairing

Surface finishing
correct operation. '

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

6 - FASTENING BOLTS

N. 4 bolts M5x55

Tightening torque: 5Nm ( A screws 8.8)

7 - SUBPLATES (see cat. 51 000)

Type PMMD-AI3G ports on rear 3/8” BSP

Type PMMD-ALS3G side ports3/8” BSP

24 300/110 ED 3/4



D ZC2

SERIES 51

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
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DUPLOMATIC

OLEODINAMICA

OPERATING PRINCIPLE

24 310/116 ED

DZC*

PRESSURE REDUCING VALVES

SERIES 12
DZC5 CETOP P05
DZC5R ISO 4401-05
DZC7 ISO 4401-07
DZC8 ISO 4401-08

p max 350 bar
Q max (see table of performances)

—=_— V-
i — The DZC* valves, besides reducing the pressure from line
fiﬁt T === = P to working line A, allow the flow to return from the line A
=== * to the return line T when a pressure greater than the set
T value is generated in the downstream circuit (flow path A):
A a typical example of hydraulic counterweight or load
balancing.
— They have a mounting surface according to ISO 4401
E_,_-. | E standards. Port B is never used.
—"“: — 4——f == — They are available in three different sizes for flow rates up
T — - to 500 I/min.
— }_7 - I —1
L - L —
B[ | T
,ET’: il il ""LE,
= | n gl =
el ‘ |
Y B X
PERFORMANCES
(obtained with mineral oil with viscosity of 36 cSt at 50°C ) HYDRAULIC SYMBOL
DZC5 — —
DZC5R DzC7 DZC8 -
N
Maximum operating pressure bar 350 :__ —__—_:
Maximum flow limin 150 | 300 | 500 ' ¢ I
iy L
Ambient temperature range °C -20/ +50 - E‘I | | |
~ I
Fluid temperature range °C -20/ +80 | L——3 [ | : |
,,, S
Fluid viscosity range cSt 10 + 400 I~ = — | t
R | | |
Fluid contamination degree According to ISO 4406:1999 class 20/18/15 r C————— - L |
| |
Recommended viscosity cSt 25 I | : A BH | : I
|
Mass: kg 6,3 8,6 15 I T |
- ? o ————
A :><Q<5P T 6b:Y B B

24 310/116 ED
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D

1 - IDENTIFICATION CODE

DZC*

SERIES 12

D ZC - /

12

Pressure reducing —
valve

Nominal size:
5= CETOP P05 (NOTE)
5R = 1SO 4401-05
7 =1S0 4401-07
8 =1S0 4401-08

Pressure control range
070 =5+ 70 bar

140 = 5 + 140 bar

210 =5+ 210 bar

Series No.
(the overall and mounting dimensions remain unchanged
from 10 to 19)

ZC4 Duplomatic

NOTE: This version is interchangeable with the previous model

K1= Adjustment knob
(omit for adjustment with
socket hex screw)

Drainage: | = internal

E = external
Piloting: I = internal
E = external

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

2 - CHARACTERISTIC CURVES

(obtained with mineral oil with viscosity of 36 cSt at 50°C)

2.1 - Characteristic curves DZC5 and DZC5R

ADJUSTMENT
p [bar] “
250
\;
200 e 210
150
1 140
100
—_
50 70
150 100 50 0 50 100 150
AT P=A Q [It/min]
2.3 - Characteristic curves DZC8
ADJUSTMENT
p [bar] “
250
200 210
150
140
100
T ———
50 70

—gl i

500 400 300 200 100 O 100 200 300 400 500
AT P=A Q [It/min]

24 310/116 ED

2.2 - Characteristic curves DZC7

ADJUSTMENT
p [bar] A
250
e~
200 ——— 210
150
140
100
\;
—_—
300 200 100 0 100 200 300
A=>T P=A Q [It/min]

2/8



D DZC*

SERIES 12

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - PILOTING AND DRAINAGE

The valves are available with piloting and drainage, both internal and external. The version with external drainage allows a higher
backpressure on the unloading.

Plug assembly DZCE5 and DZCE5RG
X Y

TYPE OF VALVE

INTERNAL PILOT AND
IE NO | YES
EXTERNAL DRAIN X: M5x6 plug for

external pilot
Y: M5x6 plug for
external drain

INTERNAL PILOT AND
I INTERNAL DRAIN NO NO

EXTERNAL PILOT AND
EE EXTERNAL DRAIN YES | YES

EXTERNAL PILOT AND

El INTERNAL DRAIN YES NO
PRESSURES
(bar)
Pressure MIN MAX
Pilot pressure on port X 30 210 X: M6x8 plug for
external pilot
Pressure on T port with internal drain - 2 Y: M6x8 plug for
external drain
Pressure on T port with external drain - 250

X: M6x8 plug for
external pilot
Y: M6x8 plug for
external drain

5 - INSTALLATION

The DZC* valves can be installed in any position without impairing
correct operation.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.

Maximum admissible backpressure in the T line, under
operational conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

24 310/116 ED 3/8




D

6 - DZC5 AND DZC5R OVERALL AND MOUNTING DIMENSIONS

DZC*

SERIES 12

17.2 —=

133.2
109

120

—=r 29.5

196.2

Valve fastening: N. 4 bolts SHC ISO 4762 M6x35

Tightening torque: 8 Nm (A 8.8 bolts)

Thread of mounting holes: M6x10

DZC5R MOUNTING SURFACE

1ISO 4401-05-05-0-05 ~— 62 —=
(CETOP 4.2-4 R05-350) - 54 —
—— 50.8 T
—= 37.3 ~
—= 27 =
16.7 —= F*
3.2 —=
: - ™ 8 — ‘r*
N - © j ‘ @6.3 (max)
* IR - %LBJ@ 3
e M

#
-
-

@11.2 (max)

dimensions in mm

1 Mounting surface with sealing rings:

N. 5 OR type 2050 (12.42x1.78) - 90 Shore
N. 2 OR type 2037 (9.25x1.78) - 90 Shore

Socket hex adjustment screw: Allen key 5.
Clockwise rotation to increase pressure

Locking nut: spanner 17

Pressure gauge port 1/4” BSP

DZC5 MOUNTING SURFACE

CETOP 4.2-4 P05-350 ~— 65.1 —=
~— 54
—=— 50.8
—= 373 =
—= 27 -
16.7 T
<
AN "1 ‘ ‘ 6.3 (max)
oy @4;4#@/
Q A B "X Toptional
: P O T
Yo |
kfr O-¢ |
,,,,,,,,,,,,,,,,, —
@11.2 (max M6

24 310/116 ED
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D

7 - DZC7 OVERALL AND MOUNTING DIMENSIONS

DZC*

SERIES 12

62.2

dimensions in mm

m
|
|

|
(D)
7/,

©xe

@)

1 Mounting surface with sealing rings:

N. 4 OR type 130 (22.22x2.62) - 90 Shore
N. 2 OR type 2043 (10.82x1.78) - 90 Shore

2 Socket hex adjustment screw: Allen key 5.
Clockwise rotation to increase pressure

3 Locking nut: spanner 17

4 Pressure gauge port 1/4” BSP

Single valve fastening: N. 4 SHC bolts ISO 4762 M10x60
N. 2 SHC bolts ISO 4762 M6x60

Tightening torque M10x60: 40 Nm (A 8.8 bolts)
M6x60: 8 Nm (A 8.8 bolts)

Thread of mounting holes: M6x18; M10x18

MOUNTING SURFACE
ISO 4401-07-07-0-05
(CETOP 4.2-4-07-350)

52 i &
D /‘\ 143.5
- - 19
Etﬁ_% Lée %i# H%J %_7E 100
R e T
_ | ! _ 45
= =
L L ﬁ “‘ L ; L
@_/ 4.5
22 23
e 1236 ——————=
-1 295 144
203
208.2

S <© 183
b o
T %Nog‘&»J‘» ; M®4
0 ® S Y7 | |
‘-'c»mm*7; |
TT* i | Y /~ M10
@17.5 (max) 6.3 (max)

24 310/116 ED
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D DZC*

SERIES 12

8 - DZC8 OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

I -
Em-—o

169.2
TOEE T w
L oo |
Er— ——771
==l N =S i
| l | . - L1 ‘—;—'
T
16.5 | @J .u‘zs 6
152
. 45 187.5
282.5

MOUNTING SURFACE 130.2
ISO 4401-08-08-0-05 112.7
(CETOP 4.2-4-08-350) 100.8
~— 945
1 Mounting surface with sealing rings:
N. 4 OR type 3118 (29.82x2.62) - 90 Shore
N: 2 OR type 3081 (20.24x2.62) - 90 Shore 294 -l
2 | Socket hex adjustment screw: Allen key 5. 17.5 —

Ye)
Clockwise rotation to increase pressure ~ 2 5.6 | — @25 (max)

3 | Locking nut: spanner 17

5 | Pressure gauge port 1/4” BSP

Valve fastening: N. 6 SHC bolts ISO 4762 M12x60
Tightening torque: 69 Nm (A 8.8 bolts)

Thread of mounting holes: M12x20 @11.2 (max)

24 310/116 ED 6/8



D

DZC*

SERIES 12
9 - OPTIONS
The valves can be equipped with adjustment knob instead of the standard socket head screw. 77.2
Add K1 at the identification code end (see par.1).
32 — I
{ =
_%
10 - SUBPLATES
(See catalogue 51 000)
DzC5 DzC7 DzCs8
Model with rear ports PMEA4-AI5G PMEO7-AI6G -
Model with side ports PME4-AL5G PMEOQ7-AL6G PME5-AL8G
Thread of ports: P-T-A-B 3/4” BSP 1" BSP 1%" BSP
X-Y 1/4” BSP 1/4” BSP 1/4” BSP

24 310/116 ED
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D DZC*

SERIES 12

DUPLOMATIC
OLEODINAMICA
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DUPLOMATIC 31 200/110 ED
OLEODINAMICA

RS+

DOUBLE-ACTING THROTTLE
FLOW CONTROL VALVE
SERIES 30

THREADED PORTS
CARTRIDGE TYPE

p max (see table of performances)
Q max (see table of performances)

OPERATING PRINCIPLE

‘ ‘ — The RS* and RS*-I valves are throttle flow control valves for in-line mounting,
directly in the line or as a cartridge complete with threading for in-block mounting.

— Adjustment is obtained with a conical throttle that operates in a cylindrical seat and
allows a good linearity of the adjusted flow.

— They are also used as flow shut-off valves since they guarantee good sealing when
completely closed.

A B — The valves are always supplied with an adjustment knob that can be locked in any
) position with a transverse positioned grub screw, as may be required.

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C)

Valve code Port Nominal Mass Max. operating
dimensions flow rate pressure
BSP [/min] [ka] [bar]
RS2 1/4” 15 0,2
RS3 3/8” 30 0,4
RS4 1/2” 50 0,6 400
RS5 3/4” 80 1,3 HYDRAULIC SYMBOL
RS6 1” 150 2,6
RS7 1% 200 3,0 320
RS8 1% 220 4,2
RS2-I _ 15 0,15
RS3-I _ 30 0,2
RS4-1 _ 50 0,3 320
RS5-I _ 80 0,6 A $ B
RS6-I _ 150 1,2 7\
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25

31200/110 ED 1/2



D RS*

SERIES 30

1 - IDENTIFICATION CODE

I_|_l I— Seals:

omit for mineral oils
V = viton for special fluids

Throttle flow control
valve

Nominal dimension:

Series No. (the overall and mounting

:23 - ;jg g - ?/4 dimensions remain unchanged from 30 to 39)
4=1/2" ;f ::/A I = In-block cartidge version, available only in dimensions 2-3-4-5-6
- 2

Omit for version with threaded ports

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

3 - OVERALL AND MOUNTING DIMENSIONS RS+

A| B | C |AD| E |@F

Valv
alve BSP max

dimensioni in mm

RS2 | 1/4” |125| 49| 20 78 | 50

RS3 | 3/8”|125| 59| 25 93| 70

RS4 | 1/2”|155| 68| 30 | 107 | 80

RS5 | 3/4” | 17 86 | 40 (132,5| 100

RS6 1" | 20 | 105 | 50 [167,5| 120

RS7 |1 | 22 | 120 | 55 (172,5| 120

RS8 |(1%"| 24 | 134 | 65 | 181 | 120

* “BONDED SEAL”
seal excluded from the supply

sigla aF G H L oM N P R S a7 | OU \Y 4 CH | OR | BK BS*
valvola max 6H +0.2 min +0.2 +0.2 H8 max +0.2 min type type type
0 0

RS2-I 50 | 49.5|26.5| M20x1.5 | 27 1 12 | 16.5 1 14 5 13.3 | 27 27 | 2043|2043 | 400-513
RS3-I 70 | 57.5|30.5| M20x1.5 | 27 1 12 20 1.2 16 8 152 | 32 27 | 2050 | 2050 | 400-513
RS4-I 80 | 66.5| 40 M27x2 33 1.3 18 28 1.2 19 10 22 41 32 | 2062 | 2062 | 400-520
RS5-1 100 | 76.5 | 44 M33x2 40 1.3 18 | 30.5 | 1.2 27 12 23 | 455 | 41 130 | 130 | 400-515
RS6-I 120 | 102 | 52.5 | M42x2 50 13 | 215|365 | 1.5 35 16 | 28.5 | 55 50 |3118|3118 | 400-516

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC 31 210/110 ED
OLEODINAMICA

RSN+

SINGLE-ACTING THROTTLE
FLOW CONTROL VALVE

SERIES 30

THREADED PORTS
CARTRIDGE TYPE

p max (see table of performances)
Q max (see table of performances)

OPERATING PRINCIPLE

— The RSN* and RSN*-I valves are single-acting throttle flow control valves for
‘ ‘ in-line mounting, directly in the line or as a cartridge complete with threading for
in-block mounting.

— Adjustment is obtained with a conical throttle that operates in a cylindrical seat
and allows a good linearity of the adjusted flow.

— They are also used as signle direction flow shut-off valves since they guarantee
good sealing when completely closed. They also allow a free return in the
‘ B opposite direction.

— The valves are always supplied with an adjustment knob that can be locked in
i any position with a transverse positioned grub screw, as may be required.

PERFORMANCES (obtained with mineral oil with viscosity of 36 ¢St at 50°C)

Valve Code Port Nominal Max. flow Mass Max. operating
dimensions| flow rate | with open flow pressure
BSP [l/min] [/min] [kal [bar]
RSN2 1/4” 15 35 0,25
RSN3 3/8” 30 80 0,5
400
RSN4 1/2” 50 150 0,75
HYDRAULIC SYMBOL
RSN5 3/4” 80 200 1,6
RSN6 17 150 300 3,05
RSN7 1% 200 400 3,75 320
RSN8 1% 220 500 5,75
RSN2-| _ 15 35 0,13
RSN3-I _ 30 80 0,25
320
RSN4-| _ 50 150 0,34 \ﬁ
RSN5-| _ 80 200 0,62 At /~t B
Direct check valve opening bar 0.35
pressure
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25

31210/110 ED 1/2



D RSN*

SERIES 30

1 - IDENTIFICATION CODE

RIS N - /130] /
Single-acting throttle flow :’_I \— Seals:

control valve omit for mineral oils
V = viton for special fluids

Nominal dimension: Series No. (the overall and mounting

g = yg g = ?/ " dimensions remain unchanged from 30 to 39)
4=1/2" 7= 1:/* I = in-block cartidge version, available only in dimensions 2-3-4-5
8=1% Omit for version with threaded ports

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

3 - OVERALL AND MOUNTING DIMENSIONS RSN+

dimensions in mm

A| B | cC |HAD| E |@F
BSP max

RSN2 | 1/4” | 12,5| 66 | 20 78 | 50
RSN3 | 3/8" |125| 79 | 25 93 | 70
RSN4 | 1/2” {155(94,5| 30 | 107 | 80
RSN5 | 3/4” | 17 | 115 | 40 |132,5]| 100
RSN6 | 17 20 [138,5| 50 [167,5| 120
RSN7 | 1% | 22 | 157 | 55 [172,5| 120
OPEN FLOW
DIRECTION RSN8 | 12" | 24 | 190 | 65 | 181 | 120

Valve

4 - OVERALL AND MOUNTING DIMENSIONS RSN=-I

TMH

|

) L [©]0.04]K]

8 M

N R 0.2 T

16 N /
R P \-;{‘ | \
i oz

N N Vi u |

B! %5

*“BONDED SEAL” seal excluded from the supply

dimensions in mm DIRECTION
OF G H L M N P R S aT [%]0] \Y A CH OR BK BS*
Valve max 6H + 8.2 min £02 | + 8.2 H8 max | +0.2 | min type | type type

RSN2-| 50 49 | 30.5 | M20x1.5 | 27 1 12 20 1.2 16 8 152 | 32 27 | 2050 | 2050 | 400-513
RSN3-I 70 56 40 M27x2 33 1.3 18 28 1.2 19 10 22 41 32 2062|2062 | 400-520
RSN4-| 80 70 | 445 | M33x2 40 1.3 18 | 305 | 1.2 27 12 23 | 455 | M 130 | 130 | 400-515
RSN5-1 | 100 | 80 | 52.5 | M42x2 50 13 (215365 | 1.5 | 35 16 | 28.5 | 55 50 [3118]3118 | 400-516

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

32 200/110 ED

RPC1

PRESSURE AND TEMPERATURE

COMPENSATED

FLOW CONTROL VALVE
SERIES 41

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)

p max 250 bar

Q max (see table of performances)

OPERATING PRINC

IPLE

ISO 6263-03-03-*-97
(CETOP 4.5.2-2-03-250)

subplate (see paragraph 9)

NOTE: The RPCED1 mounting interface, with CETOP 03
holes, must not have P and T ports or must have the 0113388

VWb

available.

— The RPC1 valve is a pressure and temperature
compensated flow control valve.
— The flow is adjusted by a calibrated knob that modulates
the opening of the control gap and can be locked in any
adjustment position. Adjustment is made with three turns,
and upon request one-turn adjustment, RPC1*/M, is

— It is available in seven different flow rate adjustment
ranges from 0,5 I/min up to 30 I/min.

PERFORMANCE RATINGS (obtained with mineral oil with viscosity of 36 cSt at 50°C)

HYDRAULIC SYMBOLS

Maximum operating pressure 250
Minimum pressure difference between A and B bar 10

Check valve cracking pressure 0,5
Maximum controlled flow rates 0,5-1-4-10-16-22-30
Minimum controlled flow rate (for 0,5-1 and 4 I/min) I/min 0,025
Maximum flow rate in free flow direction 40
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree
Fluid contamination degree for flows < 0,5 I/min

IAccording to ISO 4406:1999 class 20/18/15
According to ISO 4406:1999 class 18/16/13

Recommended viscosity cSt 25

Mass kg 1,3
. RPC1 3

Number of adjustment knob turns RPCA-*/M 1

RPC1-*/T RPC1-*/CT
A B A
RPC1-*/CTX
]
L~ 1
AP B

32 200/110 ED
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D

1 - IDENTIFICATION CODE

RPC1

SERIES 41

R PCl1] -

IRLRNRnCn

Pressure
compensated
flow control valve

Size ISO 6263-03 (CETOP 03)

Controlled flow

0,5=10,5l/min
1 = 11l/min 16 = 16 I/min
4 = 4|/min 22 =22 |/min
10 = 10 l/min 30 =30 I/min

C = incorporated check valve
(omit if not required)

Seals: omit for
mineral oils

V = viton for
special fluids

Series No. (the overall and
mounting dimensions remain
unchanged from 40 to 49)

M = single-turn adjustment knob
(omit for three-turn adjustment)

—— X = with speed anti-jump port P, available only in
the check valve version
(Omit if not required)

Temperature compensation

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

Q [/min] ‘ ADJUSTMENT
30 RPC1-30
20 _— RPC1-22
//,//, RPC1-16
10 N ]
a— RPC1-10
= 1—— RPC14
0 _—
0 1 2 3
KNOB TURNS
0 0.5 1

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.
The fluid must be preserved in its physical and chemical
characteristics.

4 - PRESSURE COMPENSATION

Two throttles in series are in the valve. The first is an opening
regulated by the knob; the second, piloted by the pressure
upstream and downstream of the first throttle, assures a constant
pressure drop across the adjustable throttle. In these conditions, the
set flow rate value stays constant within a tolerance range of * 2%
of the maximum flow controlled by the valve for maximum pressure
variation between the intake and outlet chambers of the valve.

5 - TEMPERATURE COMPENSATION

The valve temperature compensation is obtained with the principle
of fluid passage across a thin wall orifice in which the flow rate is
not subtantially influenced by the oil viscosity fluctuations. For
controlled flows of less than 0,5 I/min and with a temperature
difference of 50 °C, flow is increased by about 13% of the set flow
value. For higher flow rates, and with the same temperature
difference, the flow increase is about 4% of the maximum flow
controlled by the valve.

32 200/110 ED

Q [I/min] ‘
1.75 RPC1-1
1.50 //
1.25 v
1.00 pd
0.75 ,/

o7 — RPC1-0.5
025 )
0 —‘é [
0 1 2 3
KNOB TURNS
0 0.5 1

6 - REVERSE FREE FLOW

The RPC1 valve, upon request, is supplied with an incorporated
check valve to allow free flow in the direction opposite to the
controlled flow, B—A.

In this case the valve code becomes RPC1-*/CT.

A p[bar] ‘ PRESSURE DROPS Ap - Q
16 / Bo A
12
8
4
0 — _—
0 10 20 30 40
Q [I/min]

7 - RPC1-*/CTX

This valve is normally used for intake control and is positioned
downstream of the directional valve.

The piloting connection “P” keeps the compensator in the closed
position, thus avoiding the initial speed jump that occurs at the time
the distributor sends oil to the valve (see the application diagram,
paragraph 11).
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D RPC1

SERIES 41

8 - RPC1-+ OVERALL AND MOUNTING DIMENSIONS

32.5 dimensions in mm

l
o le] |
- p——
r— o I~
-

I

|
I
|
it

7.5 31 = 67

~— 46 —= 110

1 Mounting surface with sealing rings:
2 ORM - 0140 - 20 (14x2)

2 | Adjustment knob.
Anticlockwise rotation to increase flow.

3 | Indicator of knob turns

FASTENING BOLTS
4 bolts M5x75 2 | Knob lock
Tightening torque: 5 Nm nob locking screw

9 - RPC1-+*/CTX OVERALL AND MOUNTING DIMENSIONS

|@[ 32.5?@|

I . e f} B &

19 1B ®
Ik

7.5 31 = 77

dimensions in mm

9.7 —

120

- 46 —=

1 | Subplate cod. 0113388. Mounting surface with sealing
rings: 4 OR type 2037 (9.25x1.78) - 90 Shore)

2 | Adjustment knob.
Anticlockwise rotation to increase flow.

3 | Indicator of knob turns

4 | Knob locking screw

FASTENING BOLTS
. 4 bolts M5x85
Mounting surface: ISO 6263-03-03-*-97 (CETOP 4.5.2-2-03-250) Tightening torque: 5 Nm

32200/110 ED 3/4
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10 - SUBPLATES (look at datasheet 51 000)

RPC1

SERIES 41

Type

PMRPC1-AI3G
with rear ports

PMRPC1-AL3G
with side ports

Type

PMMD-AI3G
with rear ports, with user T plugged

PMMD-AL3G
with side ports, with user T plugged

only for
valve
RPC1-*/CTX

Port dimension

3/8” BSP

11 - APPLICATION EXAMPLES

Meter-out control

Bleed-off control

=<l

EE
"Mz
<>

o
MEE

—-

Meter-in control with anti-jump

L
il
L ><Q

Tel. +39 0331.895.111
Fax +39 0331.895.339
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

32 250/110 ED

RPC1-T3

PRESSURE AND TEMPERATURE
COMPENSATED THREE-WAY

FLOW CONTROL VALVE
SERIES 41

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)

p max 250 bar
Q max (see table of performances)

OPERATING PRINCIPLE

I1SO 6263-03-03-*-97
(CETOP 4.5.2-3-03-250)

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C)

\HI/

— The pressure and temperature compensated three-way
flow control valves serve to control the flow sent to the
actuator and to discharge it, which exceeds that required,
back to tank at system pressure rather than at relief value
pressure.

— The flow rate adjustment range is carried out with three
turns of the knob and an indicator shows the number of
turns made. A one-turn adjustment on the knob,
RPC1*/M, is available upon request.

— The adjustment knob can be locked in any position in the
adjustment range by a screw.

HYDRAULIC SYMBOL

Maximum operating pressure bar 250
Minimum pressure difference between A and B 12
Maximum controlled flow rates . 1-4-10-16-22
. . I/min
Minimum controlled flow rate (for 1 and 4 I/min) 0,035
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree
Fluid contamination degree for flows < 0,5 I/min

/According to ISO 4406:1999 class 20/18/15
According to ISO 4406:1999 class 18/16/13

Recommended viscosity cSt 25

Mass kg 1,5
. RPC1/T3 3

Number of adjustment knob turns RPC1-/T3/M 1

S

32 250/110 ED
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1 - IDENTIFICATION CODE

RPC1-T3

SERIES 41

RIPC1 - /

|

Pressure compensated
flow control valve

Size I1SO 6263-03 (CETOP 03)

Controlled flow: 1= 11l/min
4= 41/min

10 = 10 I/min

16 = 16 l/min

22 =22 |/min

L

Seals: omit for
mineral oils

V = viton for special
fluids

Series No. (the overall and
mounting dimensions remain
unchanged from 40 to 49)

M = single-turn adjustment knob
(omit for three-turn adjustment)

Temperature compensation

Number of ways

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

Q [/min] ‘ ADJUSTMENT
22
20 //
/ - 16
//,
10 A 10
/ ]
% —— 4
[ 1
0 —
0 1 2 3
‘ KNOB TURNS
0 0.5

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

4 - PRESSURE COMPENSATION

Two throttles in series are in the valve. The first is an opening
regulated by the knob; the second, piloted by the pressure
upstream and downstream of the first throttle, assures a constant
pressure drop across the adjustable throttle. In these conditions, the
set flow rate value stays constant within a tolerance range of +2%
of the maximum flow controlled by the valve for maximum pressure
variation between the intake and outlet chambers of the valve.

32 250/110 ED

5 - TEMPERATURE COMPENSATION

The valve temperature compensation is obtained with the principle
of fluid passage across a thin wall orifice in which the flow rate is not
subtantially influenced by the oil viscosity fluctuations. For
controlled flows of less than 0,5 I/min and with a temperature
difference of 50 °C, flow is increased by about 13% of the set flow
value. For higher flow rates, and with the same temperature
difference, the flow increase is about 4% of the maximum flow
controlled by the valve.

2/4
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6 - OVERALL AND MOUNTING DIMENSIONS

RPC1-T3

SERIES 41

r=32.5=

40.5

122 —

7.5 31 =

. 46 —=

FASTENING BOLTS
4 bolts M5x90
Tightening torque: 5 Nm

dimensions in mm

81

123

1 Mounting surface with sealing rings:
3 OR type 2037 (9.25x1.78) - Shore 90

Adjustment knob

Indicator of knob turns

4 | Knob locking screw

7 - APPLICATION EXAMPLE

32 250/110 ED

8 - SUBPLATES (see datasheet 51 000)

Type PMMD-AI3G
with rear ports
with user P plugged

Type PMMD-AL3G
with side ports
with user P plugged

Port dimension 3/8” BSP

3/4
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SERIES 41
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DUPLOMATIC 32 300/112 ED

OLEODINAMICA

RPC*

PRESSURE AND TEMPERATURE
COMPENSATED
FLOW CONTROL VALVES

SUBPLATE MOUNTING

RPC2 1ISO 6263-06 (CETOP 06)
RPC3 ISO 6263-07 (CETOP 07)

HYDRAULIC SYMBOL OPERATING PRINCIPLE

RPC*/T

RPC*/CT — The RPC+ valve is a pressure and temperature

- compensated flow control valve.
4% — The flow rate is adjusted with a calibrated knob that
modulates the opening of the control gap and can be

% locked in any adjustment position by a screw.

— The flow rate adjustment range is carried out with six
turns of the knob, with indication of the number of turns

E U made. A one-turn adjustment on the knob, RPC*/M, is
available upon request.

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C) RPC2 RPC3
Maximum operating pressure 320 250
Check valve cracking pressure bar 0,5 0,5
Minimum pressure difference between E and U 10 12
Maximum controlled flow rates Umin 22-38-70 100 - 150
Minimum controlled flow rate 0,050 0,120
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass kg 3,6 7,8

32 300/112 ED
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1 - IDENTIFICATION CODE

RPC*

R PC - T

Pressure j

compensated
flow control valve

Size:
2 = IS0 6263-06 (CETOP 06)
3 =1S0 6263-07 (CETOP 07)

C = incorporated check valve
(omit if not required)

Temperature compensation

Controlled flow Size 2 Size 3
N = 22I/min 100 I/min
S = 38I/min 150 I/min
70 = 70 l/min

]

Seals: omit for
mineral oils

V = viton for special
fluids

Series No.

31 for RPC*2

43 for RPC*3

(the overall and mounting
dimensions remain unchanged
from 30 to 39 and from 40 to 49)

M = single-turn adjustment knob
(omit for six-turn adjustment)

RC = compensating stroke governor
(Omit if not required)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

ADJUSTMENT
Q [I/min] ‘
150 RPC3-CTS
v

100 // RPC3-CTN
J/ RPC2-CT70

50 / /
g | RPC2-CTS
// - RPC2-CTN

o
N
N
w
N

5 6 KNOBTURNS

0 0.5 1 ( M version )

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

4 - PRESSURE COMPENSATION

Two throttles in series are in the valve. The first is an opening
regulated by the knob; the second, piloted by the pressure
upstream and downstream of the first throttle, assures a constant
pressure drop across the adjustable throttle. In these conditions, the
set flow rate value stays constant within a tolerance range of + 3%
of the maximum flow controlled by the valve for the maximum
pressure variation between inlet and outlet chambers of the valve.

32 300/112 ED

PRESSURE DROPS Ap-Q U—E

A p foar] ‘ RPC 2 RPC 3
12
/ //
6 / /
VAR
//
0 A/ —
0 50 100 150
Q [I/min]

5 - TEMPERATURE COMPENSATION

A device located on the first throttle which is sensitive to the
temperature fluctuations corrects the position keeping the controlled
flow more or less unaltered even should the oil viscosity change.

The fluctuation of the set flow rate stays within £ 2,5% of the
maximum flow controlled by the valve.

6 - REVERSE FREE FLOW

The RPC* valves, upon request, are supplied with an incorporated
check valve to allow free flow in the direction opposite of the
controlled flow. In this case the valve code becomes RPC*-CT.

7 - COMPENSATING STROKE GOVERNOR

In order to avoid jumps in the actuator when it is started, the RPC
valve can be equipped with a special accessory that controls the
compensating stroke, thus preventing it from making uncontrolled
movements.

Add the suffix RC to the identification code to request this governor.
See paragraph 1.

2/4



D RPC*

8 - RPC2 SERIES 31 OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

9.5+

101.5) | | B -

Jlil
JITI
|
|
\
I
I
|
T
c

8.5
o [o
\
LSOaL 6 9.5 76 J
@S 95 27

|

I

I

|

I

|

T
ey
O

— 76
- 54 1 Adjustment knob.
95 Anticlockwise rotation to increase flow rate
* " 2 | Mounting surface with sealing rings:
-
! & °
‘ F23s O M n° 2 OR type 119 (15.08x2.62)
52.5 7G¢\ 3 | Indicator of number of knob turns
825 | 075
4 | Compensating stroke governor (optional)
D L Aal 5 | Knob locking screw
211 (max) FASTENING BOLTS:
4 SHC bolts ISO 4762 M8x60
MOUNTING SURFACE: ISO 6263-06-05-*-97 (CETOP 4.5.2-2-06-320) Tightening torque: 20 Nm

9 - RPC3 SERIES 43 OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

10.7+
E 1015
a1 - 123 -
- ol
[ T = ‘
!
; 74 6 10.7
140 27+
— 102.3 —~
— 1015 —~f
—75
20 .
1 | Adjustment knob.
110-8 T Anticlockwise rotation to increase flow rate
* & | © 2 | Mounting surface with sealing rings:
F 28.5 Py EQ} ‘ n° 2 OR type 3106 (26.65x2x62)
87 1 N4 — &,

G G K
101_5J— ! \ 075 3 | Indicator of number of knob turns
J—— 4 | Compensating stroke governor (optional)

/@ ,,, oo ‘? 5 | Knob locking screw
M10 223 (max)

FASTENING BOLTS:

4 SHC bolts ISO 4762 M10x90
MOUNTING SURFACE: ISO 6263-07-09-*-97 (CETOP 4.5.2-2-07-250) Tightenir?g ?orque' 40 Nm X

32 300/112 ED 3/4
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10 - SUBPLATES (see catalogue 51 000)

RPC2 RPC3
PMRPC2-Al4G PMRPC3-AI6G
Type
rear ports rear ports
Port dimensions 1/2” BSP 1" BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) + Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

32 300/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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DUPLOMATIC
OLEODINAMICA

HYDRAULIC SYMBOLS

32 350/112 ED

RPC+-+T3

PRESSURE AND TEMPERATURE

COMPENSATED THREE-WAY
FLOW CONTROL VALVES

SUBPLATE MOUNTING

RPC-2T3
RPC-3T3

OPERATING PRINCIPLE

ISO 6263-06 (CETOP 06)
ISO 6263-07 (CETOP 07)

RPC-*T3

<
~

1

RPCQ-*T3

Tk

X F--=---
-

T |

X . [—

ui= =
=L

E

— The RPC*-*T3 valve is a pressure and temperature
compensated three-way flow control valve.

— It allows the control of flow rate to an actuator by
discharging the flow exceeding that required by the plant at
any one moment. As a consequence, energy consumption
is reduced and appropriate at every instant throughout the
cycle.

— Single-turn adjustment knob (RPC**/M) and built-in
pressure relief valve (RPCQ*) are available upon request.

PERFORMANCE RATINGS (obtained with mineral oil with viscosity of 36 cSt at 50°C)

RPC+-2T3 RPC+-3T3
Maximum operating pressure bar 320 250
Minimum pressure difference between E and U 10 12
Maximum controlled flow rate Urmin 50 150
Minimum controlled flow rate 0,060 0,130
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Fluid contamination degree for flow rate <0,5 I/min According to ISO 4406:1999 class 18/16/13
Recommended viscosity cSt 25
Mass kg 4,7 9

32 350/112 ED
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1 - IDENTIFICATION CODE

RPC*-*T3

R P C - T

Pressure compensated :l

flow control valve

Q = with pressure relief valve
adjustment range: 10 + 210 bar
(omit if not required)

Size:
2 =1S0 6263-06 (CETOP 06)
3 =1S0 6263-07 (CETOP 07)

Temperature compensation

Number of ways

Seals: omit for mineral oils
V = viton for special fluids

Series No. 31 for RPC*-2T3
43 for RPC*-3T3

(the overall and mounting dimensions
remain unchanged from 30 to 39 and from
40 to 49)

M = single-turn adjustment knob (omit for six-turn
adjustment)

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 cSt at 50°C)

ADJUSTMENT
Q [V/min] ‘
150 RPC*-3T3
//
100 /1
/
/
50 ,/ |__—~ RPC*-2T3
0 ] — —

0 12 3 4 5 6 KNOBTURNS

0 05 1 (M version )

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

32 350/112 ED

4 - PRESSURE COMPENSATION

Two throttles in series are in the valve. The first is an opening
regulated by the knob; the second, piloted by the pressure
upstream and downstream of the first throttle, assures a constant
pressure drop across the adjustable throttle. In these conditions,
the set flow rate value stays constant within a tolerance range of
+3% of the maximum flow controlled by the valve for maximum
pressure variation between the intake and outlet chambers of the
valve.

5 - TEMPERATURE COMPENSATION

A device located on the first throttle which is sensitive to the
temperature fluctuations corrects the position keeping the
controlled flow more or less unaltered even should the oil viscosity
change.

The fluctuation of the set flow rate stays within £2,5% of the
maximum flow controlled by the valve.
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6 - RPC+-2T3 SERIES 31 OVERALL AND MOUNTING DIMENSIONS

RPC*-*T3

9.5

j @ 085 1015

dimensions in mm

MOUNTING SURFACE:
ISO 6263-06-07-*-97
(CETOP 4.5.2-3-06-320)

FASTENING BOLTS: 4 SHC bolts ISO 4762 M10x90
Tightening torque: 40 Nm

121 - 79 -
~— 76
—— 38
1 Adjustment knob with setting range in 6 turns. 19
Anticlockwise rotation to increase flow rate 12 f
2 | Mounting surface with sealing rings: 12 95
N. 3 OR type 3068 (17.13x2.62) {1 \ @
N. 1 OR type 109 (9.13x2.62) T 238 —o Oe
: — &
3 | Indicator of number of knob turns G
745 / N o75
4 | Pressure adjustment screw RPCQ 82.5 26.5 (max) — U T
5 | Knob locking screw }—ﬁ;ﬁ 75‘}7@7
FASTENING BOLTS: 4 SHC bolts ISO 4762 M8x75 /
Tightening torque: 20 Nm Mg @11 (max)
7 - RPC+-3T3 SERIES 43 OVERALL AND MOUNTING DIMENSIONS
dimensions in mm
] MOUNTING SURFACE:
— ISO 6263-07-11-*-97
: | . (CETOP 4.5.2-3-07-250)
q @ 102.3
I S & - 1015 —f
T ~— 77.5 —=
74 —— 50.8
140 20*
0.8 ——f=—
13
1 Adjustment knob with setting range in 6 turns. * i o | ©
Anticlockwise rotation to increase flow rate [ T 28.5 L ; Q}E \
2 | Mounting surface with sealing rings: 8 %6-5* * $G G$
N. 3 OR type 3106 (26.65x2.62) 95 7 \ @75
N. 1 OR type 3043 (10.78x2.62) 10151 L A\u T
3 | Indicator of number of knob turns ‘{ SRy sy
o Pxr hd
4 | Pressure adjustment screw RPCQ /
5 | Knob locking screw M10 @17.5 (max)

@8 (max)

32 350/112 ED
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11 - APPLICATION EXAMPLES

RPC*-*T3

RPCQ-*T3

RPC-*T3

4‘;;}

==

@

=
]
SEE

12 - SUBPLATES (see catalogue 51 000)

RPC*-2T3 RPC*-3T3
PMRPCQ2-Al4G PMRPCQ3-AlI6G
Type
rear ports rear ports
E, U, T port dimensions 1/2” BSP 1” BSP
X port dimensions 1/4” BSP 1/4” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.

Tel. +39 0331.895.111
Fax +39 0331.895.339

20015 PARABIAGO (Ml) « Via M. Re Depaolini 24

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

32 350/112 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

36 100/110 ED

CP1R*-W

ROLLER OPERATED
FAST/SLOW SPEED
SELECTION VALVE

SERIES 21

THREADED PORTS

p max 70 bar
Q max 40 I/min

/H’\ \l\\\

— The CP1R*-W valve is used for the selection and control
of fast/slow speed of hydraulic axis by mechanical roller
operation.

— The slow working speed adjustment is obtained by using
a pressure compensated flow control valve.

The special shape of the control openings allows fine
adjustment even with very low flow rates.

— Adjustment of the flow rate is carried out with three turns
of the knob that can be locked in any position with a
screw.

— It is available in two configurations:
normally open CP1RA,
normally closed CP1RC.

— It is supplied with an incorporated check valve that allows
free passage of the reverse flow.

CONFIGURATIONS (see Hydraulic symbols table)

— CP1RA-W: normally open - fast movement with roller in rest position and controlled slow movement with roller in operation.
— CP1RC-W: normally closed - controlled slow movement with roller in rest position and fast movement with roller in operation.

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C)

HYDRAULIC SYMBOLS

Maxi i 7
aximum operating pressure bar 0 CPIRA
Fast movement maximum flow rate I/min 40 U
max I/min 4-10-16 w
Controlled slow monement flow rate Ky !
min lmin 0,1 EQ e J
Roller working movement mm 6 - -
E
Ambient temperature range °C -20/ +50
] CP1RC
Fluid temperature range °C -20/+80 u
Fluid viscosity range cSt 10 + 400 - ) w
. - According to ISO 4406:1999 [] i3 |
Fluid contamination degree class 20/18/15 ES ID]:OJ
Recommended viscosity cSt 25 Ei -
Massa kg 3,2

36 100/110 ED
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1 - IDENTIFICATION CODE

CP1R*-W

SERIES 21

C/IP 1R

[ 121 |

Fast/slow speed J

selection valve

Nominal size

Roller operated

A = normally open - C = normally closed

Threaded ports: 3/8" BSP

|—Seals:

omit for mineral oils
V = viton for special fluids

Series No. (the overall and mounting
dimensions remain unchanged from 20 to 29)

R = roller operation perpendicular to the support
surface (omit for parallel operation, as represented in
par. 4)

— Controlled slow movement : 4=4 I/min -10=10 I/min - 16=16 I/min

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)
PRESSURE DROPS Ap-Q ROLLER CONTROL CAM

CP1RA normally open

U-E CP1RC normally closed 1

/ E-U 30° max
/ A fast e a J:% %

ADJUSTMENT
Q[i/min] g A p [bar] A
16 CP1R-W16 18
12 ,/
. B 1 |~ cPirRwio o
4 s CP1R-W4
——
0 - 0
1 2 3 TURNS OF THE KNOB

3 - HYDRAULIC FLUIDS

T - Operating i ! i
cam \

20 40 Q[/min]

1.5 Extrastroke -
6 Roller adjust. stroke —!

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

Additional closed port

216

»Lzsf

7—* 54.5

- 255

dimensions in mm
4 through holes

6.5

f~— 56 —=
110 3 | Slow speed adjustment knob.
Anticlockwise rotation to
increase flow rate
4 | Control roller for fast/slow
1 | Outlet port U 3/8” BSP selection
2 | Intake port E 3/8” BSP 5 | Identification plate

DUPLOMATIC
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DUPLOMATIC 36 200/111 ED
OLEODINAMICA

K4WA/C

DECELERATION VALVE
SERIES 10

THREADED PORTS

p max 150 bar
Q max 40 I/min

OPERATING PRINCIPLE

— The K4WA/C valve is a mechanically operated

: NN decelerating valve with BSPP threaded ports for
& 1! ""Wj iy in-line mounting on hydraulic lines.
T N P
‘ — It is normally used to change the movement speed
% of the hydraulic axis, such as changing from fast to
A ‘ slow, or for slow stops.
N ‘ — The valve is normally open in the free condition and
}‘} P allows free flow passage from port P to port A.
I P R |
! ‘ ‘ H The flow is partially or completely shut off by
! ”‘” $ operating the mechanical drive of the valve.
— It is always supplied with a built in check valve that
allows reverse free flow from port A to port P.
L
PERFORMANCES (measured with mineral oil of viscosity 36 cSt at 50°C) HYDRAULIC SYMBOL
Maximum operating pressure bar 150
Cracking pressure of the check valve bar 0,5
Maximum flow rate I/min 40

Needed force on the lever to operate:

- at beginning Kg 6,8 A

- at end stroke 12,0 - -
(I\ge:\)x;rggrtr;;?)akage with closed valve Jmin 0,05 | WEZH( |
Stroke o 20 |_‘F|7 N o
(from all open to completely closed) L i} B
Ambient temperature range °C -20 / +50 P
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass kg 2,5

36 200/111 ED 1/2



D K4WA/C

SERIES 10

1 - IDENTIFICATION CODE

KI4W A /|C|/[10] /
Deceleration valve 4 I— Seals:

omit for mineral oils
V = viton for special fluids

Nominal size: 1/2”

Series No. (the overall and mounting
Threaded ports: 1/2” BSP dimensions remain unchanged from 10 to 19)

Normally open Built in check valve

2 - CHARACTERISTIC CURVES (values obtained with viscosity of 36 ¢St at 50°C)

. ADJUSTMENT PRESSURE DROPS Ap-Q
Q[min] ‘ Ap [bar] ‘
40 Curve measured ° Flow P—A with
) 4 valve completely
30 with Ap 5 bar / open
\ ; <
20 , /
10 \ 1
0 e 0 P
0 5 10 15 20 ROLLER STROKE [mm’ 0 10 20 30 40  Q[l/min]
f f f f f f —— NOTE: For flow A—P, with valve closed, add the cracking
0 15 3 45 6 75 9 SPOOLSTROKE[mm] pressure (0,5 bar) to the values shown in the diagram.

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - OVERALL AND MOUNTING DIMENSIONS

107 ‘ ~— 40 —= dimensions in mm

o5 Open valve # 20 T
4 60 224 ﬂ 8 ﬁ

A i Closed valve 146
— ‘ @ 1 | Intake port P 1/2” BSP
i i . ! o 2 | Outlet port A 1/2” BSP
i @%L*j’iL;E* 29 3 l:/%rt |;oSch)j;:')ainage L A
[T i 118 BSP to connect to the
8 ‘ 8 4 | Hexagonal head screw for

maximum opening
adjustment: spanner 10
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DUPLOMATIC
OLEODINAMICA

MOUNTING SURFACE

41 100/115 ED

DL2

SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE
COMPACT VERSION

SERIES 10

SUBPLATE MOUNTING
ISO 4401-02 (CETOP R02)

p max 250 bar
Q max 20 I/min

OPERATING PRINCIPLE

ISO 4401-02-01-0-05
(CETOP 4.2-4-R02-250)

20 25 1125 43
225 | 17.75 2.3 J 0.75
* ol —
| Agy & ! 23.25
& % oy
M5 / 3.4
4.5 (max)

PERFORMANCES (with mineral oil of viscosity of 36 cSt at 50°C)

%%

R

VX (40 l-|
- e ?’l’ | =
¢ 00

— Direct acting, subplate mounting directional control
valve, with mounting surface according to ISO 4401-02
(CETOP RP 121H) standards.

— Compact design with reduced solenoid dimensions,
suitable for mini-power packs and mobile and
agricultural applications.

/k\\\

— The valve body is made with high strength iron castings
provided with wide internal passages in order to
minimize the flow pressure drop. Wet armature
solenoids with interchangeable coils are used (for
further information on solenoids see paragraph 7).

— The valve is supplied with 4 way designs, with

2 or 3 positions and with several inter-
changeable spools with different porting
arrangements.

— The valve is available with DC or rectified

current solenoids.

Maximum operating pressure:

-portsP-A-B bar 250

-port T 160
Maximum flow rate I/min 20
Pressure drop Ap-Q see paragraph 4
Operating limits see paragraph 5
Electrical features see paragraph 7
Electrical connections DIN 43650
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 =400
Fluid contamination degree Accordi;r;gstsozlﬁﬁéilgGﬂQQQ
Recommended viscosity cSt 25
Masse: single solenoiq valve kg 0,8

double solenoid valve 1.1

41 100/115 ED
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1 - IDENTIFICATION CODE

DL2

SERIES 10

DL

K1

Solenoid operatedJ

directional control valve

Compact version

ISO 4401-02 (CETOP RO02) size

Spool type (see paragraph 2):

S* TA
SA* B
SB*

Series no.:

unchanged from 10 to 19)

(the overall and mounting dimensions remain

Seals:

V = FPM seals for special fluids

N = NBR seals for mineral oil (standard)

LCoiI electrical connection:
plug for connector type
DIN 43650 (standard)

Power supply

D12 =12v}d.
D24 =24V irect current

R110=110V
R230 =230 V

D00 = valve without coils (see NOTE)

} rectified current

NOTE: Coils locking ring and related OR are

supplied together with valves.

2 - SPOOL TYPE

Type S*:
2 solenoids - 3 positions
with spring centering

S e o
s> IS
ss LA HE [

Type SA*:

1 solenoid side A

2 positions (central + external)
with spring centering

=] [o]”
¥ va DA i
s LA™
SA3 ﬂT\lHWN
swe L]

Type TA:

1 solenoid side A

2 external positions
with return spring

. T

Type SB*:
1 solenoid side B

2 positions (central + external)

with spring centering
A B
WPE[;EE b
ser L
SB2 M/HHME
sss “H: [
SB4 M/HH@E

Type TB:

1 solenoid side B

2 external positions
with return spring

o T T

41 100/115 ED
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D DL2

SERIES 10

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

4 - PRESSURE DROPS Ap-Q
(obtained with viscosity of 36 cSt at 50 °C)

Ap
[oar] § ENERGIZED VALVE
2
5 FLOW DIRECTIONS
. / SPOOL  |P—A | P_B | AT | BT
1 CURVES ON GRAPHS
9 / S1,SA1,SB1 | 1 1 1 1
S2,8A2,8B2 | 1 1 1 1
6
//// S3,5A3,8B3 | 1 | 1 1 1
3 - — S4,SA4,SB4 | 2 2 2 2
%/ R
=
0 5 10 15 20 For the pressure drop with a de-energized valve
Q [/min] P—T of the spools S2 and S4 refer to the curve 1.

5 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions. The operating limits can be
considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999
class 18/16/13.

p
[bar] A
250

1 SPOOL CURVE
200 S1, S3, 84, TA, TB 1
S2 2

150

100

50

o
0 5 10 15 20

Q [I/min]

6 - SWITCHING TIMES

The values indicated are obtained with spool S1, according to ISO

6403 standard, with mineral oil viscosity 36 cSt at 50°C. TIMES (10%) [ms]
ENERGIZING DE-ENERGIZING
25+75 15+ 25

41100/115 ED 3/6
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7 - ELECTRICAL FEATURES

7.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with

the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be

rotated 360°, to suit the available space.

The interchangeability of coils of different voltages is allowed within

the same type of supply current, alternating or direct.

NOTE: In order to further reduce the emissions, with DC supply,
use of type H connectors is recommended. These prevent voltage
peaks on opening of the coil supply electrical circuit (see cat.

49 000).

7.2 - DC valve - Current and power consumption

In direct current energizing, current consumption stays
at fairly constant values, essentially determined by
Ohm’s law: V=R x |

‘R’ coil must be used when the valve is fed with AC
power supply subsequently rectified by means of
rectifier bridge, externally or incorporated in the “D” type
connector (see cat. 49 000).

The table shows current and power consumption
values for DC and rectified current coil types.

8 - ELECTRIC CONNECTORS

DL2

SERIES 10

SUPPLY VOLTAGE FLUCTUATION

+5% -10% Vnom

MAX SWITCH ON FREQUENCY

10.000 ins/hr

DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY In compliance with
(EMC) 2004/108/EC

In compliance with
LOW VOLTAGE 2006/95 EC
CLASS OF PROTECTION :
Atmospheric agents CEI EN 60529 IP 65*
Coil insulation (VDE 0580) class H
Impregnation: class F

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

Nominal |Resistance| Current |Power consumption| Coil
voltage | at20°C |consumption (+5% -10%) code
v (*1%) [Q] | (5%) [A] W] [VA]
D12 12 6.7 2.4 28.8 1903320
D24 24 24 1.2 28.8 1903321
R110 110 350 0.3 29.7 11903322
R220 230 1500 0.15 31 1903323

The solenoid valves are not supplied with connector. Connectors must be ordered separately. For the identification of the connector

type to be ordered, please see catalogue 49 000.

9 - INSTALLATION

Configurations with centering and return springs can be mounted in any position.

Valve fitting takes place by means of screws or tie rods, fixing the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing.

If the minimum values of planarity or smoothness are not met, fluid leakages between valve and

mounting surface can easily occur.

41 100/115 ED
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10 - DL2 OVERALL AND MOUNTING DIMENSIONS

DL2

SERIES 10

DL2-S*

DL2-TA, DL2-SA*

solenoid position for TB
and SB* configurations

122

Single valve fastening: 4 SHC screws M5x35 - ISO 4762

Tightening torque: 5 Nm (bolts A 8.8)

Threads of mounting holes: M5x10

dimensions in mm

81.5

50.3

Mounting surface with sealing rings:
N. 4 KANTSEAL type DKAR00011
(7.65x1.68x1.68) - 70 Shore

Manual override, integrated in the tube

Coil (360° revolving)

Coil removal space

al |l O DN

DIN 43650 electrical connector
(to be ordered separately - see at
catalogue 49 000)

Connector removal space

41 100/115 ED
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D DL2

SERIES 10
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DUPLOMATIC 41 150/117 ED

OLEODINAMICA

DS3

SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

SUBPLATE MOUNTING
ISO 4401-03

p max 350 bar
Q max 100 I/min

MOUNTING INTERFACE OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)
. 0T C TN
T Lo T
- LAl gt
12.7 | \ _A:_‘LT_ \ =
5.1 i T T, i
i r n RN
} 15‘_5 f—ﬁ: 1 1
31 259 ‘ LS
1 |
L

— Direct acting, subplate mounting directional control
valve, with mounting surface according to ISO 4401-03
standards.

@7.5 (max)
o4

M5 — The valve is supplied with 3 or 4 ways design, with 2 or

3 positions with a wide range of spools.

— The valve body is made with high strength iron castings
provided with wide internal paths in order to minimize
the flow pressure drop. Wet armature solenoids

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C)

. . CcC CA with interchangeable coils are used (for further
Maximum operating pressure: information on solenoids see par. 7).
- P-A-Bports bar 350 . ) ) .
- T port 210 160 — The valve is available with DC or AC solenoids.
DC solenoids can also be fed with AC power supply,
Maximum flowrate I/min 100 by using connectors with a built-in rectifier bridge

(see paragraphs 6.4 and 7.2).

Pressure drops Ap-Q see paragraph 4

— The DC valve is also available in a soft-shifting
version (see par. 14).

Operating limits

see paragraph 6

Electrical features

see paragraph 7

Electrical connections

see paragraph 11

Fluid contamination degree

according to 1ISO 4406:1999

— The DC valve is also available with zinc-nickel
coating that ensures a salt spray resistance up to
600 hours .

— It is available a version with UL certified 24V DC

Ambient temperature range °C -20/ +50 ) :
coils for Canada and the United States.
Fluid temperature range °C -20/ +80 (see par. 15).
Fluid viscosity range cSt 10 + 400 — Alternative to the standard manual override there

are lever, push, boot and mechanical detent
devices.

class 20/18/15
Recommended viscosity cSt 25
Mass: single solenoid valve K 1,5 1,4
double solenoid valve 9 2 2

41 150/117 ED
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1 - IDENTIFICATION CODE

DS3

D S 3 -

11

Solenoid operated _I_’_,

directional
control valve

ISO 4401-03 size

Spool type (see paragraph 3)

S* RSA* TA RK
SA* RSB* B
SB* TA*
TB*
Series:

(the overall and mounting dimensions remain
unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

DC power supply

D12 = 12V
D14 = 14V
D24 = 24V
D28 = 28V
D48 = 48V
D110=110V
D125=125V
D220 =220V

D00 = valve without coils (see NOTE 1)

AC power supply

A24 =24V -50 Hz

A48 =48V -50 Hz

A100 =100V -50 Hz /100 V - 60 Hz
A110=110V -50 Hz /120 V - 60 Hz
A230 =230V -50Hz/240V - 60 Hz
A00 = valve without coils (see NOTE)

F110=110V - 60 Hz
F220 =220V - 60 Hz

are supplied together with valves.

NOTE 1 : Coils locking ring and related OR

NOTE 2: The standard valve is supplied with surface treatment of phosphating black.

The zinc-nickel finishing on the valve body makes the valve suitable to ensure a salt spray resistance up to 240 hours. For a salt spray
resistance up to 600 hours refer to paragraph 16.

(test operated according to UNI EN ISO 9227 standards and test evaluation operated according to UNI EN ISO 10289 standards).

— Cail electrical connection (see par. 11):

|
Option:
I W7 = Zinc-nickel surface
treatment (see NOTE 2)
Omit if not required

Manual override:
omit for override integrated in the
tube (standard)

CM = manual override, boot
protected

CH = lever manual override

(only for DC version)

The device is not available for TB,
TB*and RSB* spools.

RSA* spools: available only for
RSA1 and RSA2.

CP = push manual override

(only for DC version)

CK = knob manual override (only
for DC version)

CPK = push manual override with
mechanical retention (only for DC
version)

K1 = plug for connector type DIN 43650
(standard)

K2 = plug for connector type AMP JUNIOR
(available on D12 and D24 coils only)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

41 150/117 ED
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3 - SPOOL TYPE

DS3

Type S*:
2 solenoids - 3 positions
with spring centering

A B
atf{a] [0 [oRis
s1 AR
sz IAIHHHIER
sz ANINEHETLES
s4  ALTHEHES
ss AR
s6 S
s7  ATIHEIHES
ss  ALNHEHHXES
so  AXINELTES
s1o XIS
st AXINER LS
s12 XK EIHIE
s17 AXINEE LK
ST R va Do o
s1o AL LIRS
sz0 AT TERS
s21 AR
sz2 AXINEE TEES
sz3 ARG [HE L
S va A 21 v
sz7 ANE I
s2s AL AOTAER;
s2o AR TN EES

Type RK:
2 solenoids - 2 positions
with mechanical retention

. ﬂi@% .
o TS

Type SA*:

1 solenoid side A

2 positions (central + external)
with spring centering

_A B

ardal [0]"
sat AXIZAED"
saz A XHH"™

sA3 XN EH
sad ALIHE

Type RSA*:

1 solenoid side A

2 positions (external + central)
with return spring

A B
o] 5}
won T
wsre EIEL

rRsAs L™
rRsaa cACIHX™

Type TA:

1 solenoid side A

2 external positions
with return spring

A B
azE[;@TM
X
TAO02 IZ[Z]H'E}M
TA12 IZ[Z]HMM
azs AL
237A @ ZLE"

Type TA*:
1 solenoid side A
2 positions with return spring

Taso o HH"™
Tass AHEED"

Type SB*:

1 solenoid side B

2 positions (central + external)
with spring centering

{iz_f:ﬁm
so1 “FI T
s AT
s “[ s
o “EIHk

Type RSB*:

1 solenoid side B

2 positions (external + central)
with return spring

A B
“fal Tokoe

reat "L

rse2 " [XIHH

rses "DINHE
rses " LIHE

Type TB:

1 solenoid side B

2 external positions
with return spring

ﬁzﬁ:ﬁm
i
TB02 NV[ZIEME
TB12 NV[X]H'ESI

TB23 Mﬂ:%
2318 UL

Type TB*:
1 solenoid side B
2 positions with return spring

teso “HEL o
833 “IHHE

Besides the diagrams shown, which are the most frequently used, other special versions are available: consult our technical department
for their identification, feasibility and operating limits.
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4 - PRESSURE DROPS Ap-Q
(obtained with viscosity 36 cSt at 50 °C)

Ap
[bar]
6 5 4 3 2
1
20 / /

) /S
/.

Ny Zd

7, =
o

0 20 40 60 80 100
Q [I/min]

5 - SWITCHING TIMES

The values indicated are obtained according to ISO 6403 standard,
with mineral oil viscosity 36 cSt at 50°C.

41 150/117 ED

DS3

ENERGIZED POSITION

FLOW DIRECTION

SPOOL TYPE PoA | P—B | AT | BoT
CURVES ON GRAPH

S1, SA1, SB1 2 2 3 3
S2, SA2, SB2 1 1 3 3
S3, SA3, SB3, RSA3, RSB3 3 3 1 1
S4, SA4, SB4, RSA4, RSB4 5 5 5 5
S5 2 1 3 3
S6 2 2 3 1
S7, S8 4 5 5 5
S9 2 2 3 3
s10 1 3 1 3
S11 2 2 1 3
S12, 517, 819 2 2 3 3
s18 1 2 3 3
S20, S22 1 5 2

S21, 523 5 1 2
S28 6 5 - 6
S29 5 6 6 -
TA, TB 3 3 3 3
TA02, TB02 2 2 2 2
TA23, TB23 3 3

RK, RK02, RK1, 1RK 2 2 2 2

For pressure drops between A and B lines of spools S10, S20,
S21, S22 and S23, which are used in the regenerative diagram,

refer to curve 5.

DE-ENERGIZED POSITION

FLOW DIRECTION
SPOOL TYPE PoA | P_B | AT | BT | PoT
CURVES ON GRAPH
S2, SA2, SB2 2
S3, SA3, SB3, RSA3, RSB3 3 3
S4, SA4, SB4, RSA4, RSB4 3
S5 4
S6 3
S7,58 6 6 3
S10 3 3
S11 3
S18 4
S22, 523 3 3
S28, 529 6
TIMES [ms]
SPOOL TYPE
ENERGIZING DE-ENERGIZING
cc 25+ 75 15+ 25
CA 10 + 25 15 + 40
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6 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values have been obtained
according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the nominal voltage. The value
have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999 class 18/16/13.

The limits for TAO2 and TA spools refer to the 4-way operation. The operating limits of a 4-way valve in 3-way operation or with port A or B
plugged or without flow are shown in the chart on the next page. The performance of the DC solenoid powered by AC with rectifier connectors
are at par. 6.4. The performances of the soft-shift valve are shown at par. 14.

6.1 - Valves in standard operation

p

DC SOLENOID VALVE
[bar] k
350
6\ 3| 8§ 2] 4] 1\ 7
300 AN
5 N \ 5
250 N 8\
200 k
9 3
150 \
8
100 -
5
50 3
9 6 2l 4 |
0 10 20 30 40 50 60 70 80 90 100
Q [I/min]
0 AC SOLENOID VALVE
bar] |
350 —3RTo 7 a7 1 8
300
5 N 5 5
250 N\
3
200 = - 5
1
50 1
100
7
50
11 3 8
10] 4 1 S| g
0 10 20 30 40 50 60 70 80 90 100
Q [I/min]
o RSA* SPOOLS AC AND DC
bar] |
350 3 15 13
300 \ \
250 \ N\
200 \ 12
150
100
50
14 15 13 12 o
0 10 20 30 40 50 60 70 80
Q [I/min]

41 150/117 ED

DS3

DC SOLENOID VALVE AC SOLENOID VALVE
SPOOL CURVE SPOOL CURVE
P—A|P—B P—A|P-B
S1,SA1,SB1 1 1 S1,5A1,SB1 1 1
S2, SA2, SB2 2 2 S2, SA2, SB2 2 2
S3, SA3, SB3 3 3 S3, SA3, SB3 3 3
S4, SA4, SB4 4 4 S4, SA4, SB4 2 2
S5 5 5 S5 5 5
S6 4 6 S6 6 6
S7 4 4 S7 4 4
S8 4 4 S8 4 4
S9 7 7 S9 7 7
S10 7 7 S$10 8 8
S11 4 6 S11 6 6
S12 1 1 S12 2 2
S17 4 4 S17 7 7
S18 5 5 S18 5 5
S19 4 4 S19 7 7
S20 6* 6 S20 10* | 10
S21 6 6* S21 10 | 10*
S22 6 6 8§22 10* | 10
S23 6 6 §23 10 | 11*
S28 9* 9" 528
S29 9* 9" S29
TA, TB 7 7 TA, TB 1 1
TAO02, TB02 8 8 TAO2, TB02 1 1
TA23, TB23 2 2 TA23, TB23 2 2
RK 7 7 RK 8 8
RK02 8 8 RK02 9 9
RK1, 1RK 7 7 RK1, 1RK 8 8

* Performance obtained for a valve with A and B lines connected
the one to the piston-side chamber and the other to the rod-side
chamber of a double-acting cylinder with area ratio 2:1.

SPOOL CURVE
RSA1 12
RSA2 13
RSA3 14
RSA4 15
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6.2 - 4-way valve in 3-way operation
Operating limits of a 4-way valve in 3-way operation or with port A or B plugged or without flow.

DS3

DC VALVE AC VALVE
p P
bar] | bar] |
350
2 1 350 y CURVE
SPOOL
300 \\\ 300 DC | AC
\ \ \3 TA backpr. A 1 1
250 \ \ N 250 TB backpr. B
200 N\ 200 TA02 backpr. A| [
\ \ N 3 TBO02 backpr. B
150 N 150 2 \ TA backpr. B 2 1
TB backpr. A
100 100 TA02 backpr. B[ , | ,
TBO02 backpr. A
50 50
— i
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Q [I/min] Q [I/min]
6.3 - AC solenoid valve with coil A110 fed with 110V - 60 Hz
P
ar] |
350 T SPOOL CURVE
300 6 T~ P-A|P—B
\\ S1,SA1, SB1 1 1
250 S2, SA2, SB2 2 2
200 1 5 1 S3, SA3, SB3 3 | 3
3 S4, SA4, SB4 4 4
150 N
\ S9 5 5
100 = TA, TB 2 2
50 4 RK 6 6
5 3
2 1 -
0 10 20 30 40 50 60 70 80
Q [/min]
6.4 - Operating limits for DC solenoid valves fed with AC with rectifier connectors
P
foar] |
350 I~ 6] 3 2 1
300 5 ™
s CURVE
™~ SPOOL
250 P—A|P—B
200 S1, SA1, SB1 2 2
S2, SA2, SB2 3 3
150 -
4 T S3, SA3, SB3 4 | 4
100 5 S4, SA4, SB4 2 | 2
50 S9 5 5
4 5
3 TA, TB 6 6
=
0 10 20 30 40 50 60 70 80 RK 1 1

41 150/117 ED
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7 - ELECTRICAL FEATURES

7.1- Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated 360°, to suit the available space.

Protection from atmospheric agents IEC 60529

DS3

SUPPLY VOLTAGE FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

18.000 ins/hr

DUTY CYCLE

100%

ELECTROMAGN
COMPATIBILITY

ETIC
(EMC) (NOTE)

In compliance with
2014/30/EU

In compliance with

The IP protection degree is guaranteed only with both valve and LOW VOLTAGE 2014/35/EU
connectors correctly connected and installed.
- - CLASS OF PROTECTION :
connection type electric connection | whole valve Coil insulation (VDE 0580) class H
protection protection Impregnation (DC valve) class F
K1 DIN 43650 IP65 (AC valve) class H
K2 AMP JUNIOR 1P65/67 P65 NOTE: In order to further reduce the emissions, with DC supply,
use of type H connectors is recommended. These prevent voltage
K7 DEUTSCH DT04 male IP65/IP67/1P69 peaks on opening of the coil supply electrical circuit
IP6OK (see cat. 49 000).

(*) The IP69K protection degree is not taken into account in
IEC 60529 but it is included in ISO 20653.

7.2 - Current and absorbed power for DC

solenoid valve

The table shows current and power consumption

Coils for direct current (values £10%)

values of the DC coils. . . .
) ] Nominal |Resistance| Current Power Coil code
Using connectors type "D" (see cat. 49 000) with voltage at 20°C | consumpt. |consumpt
embedded bridge rectifier it is possible to feed DC V] Q1 [A] W] KA1 K2 K7
coils (starting from 48V voltage) with alternating
current (50 or 60 Hz), considering a reduction of D12 12 4,4 2,72 32,7 |1903080| 1903100 1902940
the operating limits (see diagram at section 6.4). D14 14 72 1.93 27 1903086
D24 24 18,6 1,29 31 1903081| 1903101 | 1902941
D28 28 26 1,11 31 1903082
D48 48 78,6 0,61 29,5 [1903083
D110 110 423 0,26 28,2 1903464
D125 125 550 0,23 28,6 1903467
D220 220 1692 0,13 28,2 1903465
7.3 - Current and absorbed power for AC solenoid valve
The table shows current and power consumption values at inrush and at holding, for AC coils.
Coils for alternating current (values * 5%)
. Resistance Current Current Power Power Coll
Nominal Freq. o . ) . .
) at 20°C consumption | consumption | consumption | consumption Code
Suffix Voltage . ) . )
V] [Hz] at inrush at holding at inrush at holding
[Q] (x1%) [A] (x5%) [A] (x5%) (5%) [VA] (¥5%) [VA] | K1 and K12
A24 24 50 1,46 8 2 192 48 1902830
A48 48 5,84 4.4 1,1 204 51 1902831
100V-50Hz 2,27 0,49 227 49
A100 23,3 1902836
100V-60Hz 2,01 0,38 201 38
110V-50Hz 1,84 0,46 192 48
A110 50/60 32 1902832
120V-60Hz 1,56 0,39 188 47
230V-50Hz 0,76 0,19 176 44
A230 140 1902833
240V-60Hz 0,6 0,15 144 36
F110 110 50 26 1,6 0,4 176 44 1902834
F220 220 106 0,8 0,2 180 45 1902835

41 150/117 ED
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8 - OVERALL AND MOUNTING DIMENSIONS FOR DC SOLENOID VALVES

DS3 - §*
DS3 - RK
o R
UJT;&R | | ﬁf‘iu
T ,ll lﬂ, i

7.5 ’
|
! N} |

e danll =5
F e e (re S
P —

T

DS3-SA*, DS3-RSA*
DS3-TA, DS3-TA*

a0,

‘ T 88
& B

.—\f 148

75
@ solenoid position for SB* , RSB*, TB and TB* configurations

75 11.2 \
=R
- ,‘7|4

P

Valve fastening: 4 SHC screws I1SO 4762 M5x30
Tightening torque: 5 Nm (A8.8)

@

\7:;&:&#?
=

1 )
@
[
T |

I

||
e
NI
L)

V.

>
i

AN

@

,,,,,,,,,,,

Threads of mounting holes: M5x10

dimensions in mm

Mounting surface with sealing rings:
4 OR 2037 (9.25x1.78) - 90 shore

Standard manual override included in the
solenoid tube

Coil (360° revolving)

Coil removal space

DIN 43650 connector (standard K1 shown)
to be ordered separately (see cat. 49 000)

Connector removal space

Locking ring: tightening torque 5 +0.5 Nm

41 150/117 ED
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9 - OVERALL AND MOUNTING DIMENSIONS FOR AC SOLENOIDS VALVES

DS3 - RK é @
15
ﬂf”?’""ﬁ r’””‘i”ﬁ_\ f?’H‘I A
- e e
S L Y g

—o—tom - T o7
Ry L e

CERl

7.5

@
N
) 4
Y
—

]
o1
T
+
.

DS3-SA*, DS3-RSA*

DS3-TA, DS3-TA*
s (©®

1 87
{1 | 56
[ [
225 l
|
!
8
o—\f 146
75
@ solenoid position for SB*, RSB*, TB and TB* configurations dimensions in mm
11.2
75 1 Mounting surface with sealing rings:
. 4 OR 2037 (9.25x1.78) - 90 shore
1
1 @@ 2 | Standard manual override included in the
—H 1 ol A‘,, /‘)}7\’%, i solenoid tube
— * p\% ‘& 3 | Caoil (90° revolving)
‘ 4 | Coil removal space
5 DIN 43650 connector
Valve fastening: 4 SHC screws ISO 4762 M5x30 to be ordered separately (see cat. 49 000)
Tightening torque: 5 Nm (A8.8) 6 | Connector removal space
Threads of mounting holes: M5x10 7 | Locking ring: tightening torque 5 +0.5 Nm

41 150/117 ED 9/16
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10 - INSTALLATION

Configurations with centering and return springs can be mounted in any position; type RK valves - Surface finishing
without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal. -
0.01/100

Valve fixing takes place by means of screws or tie rods, with the valve mounted on a lapped surface,
with values of planarity and smoothness that are equal to or better than those indicated in the drawing.
If the minimum values of planarity and/or smoothness are not met, fluid leakages between valve and
mounting surface can easily occur.

11 - ELECTRIC CONNECTIONS

connection for DIN 43650
connector

code K1 (standard)

code WK1 (W7 version only)

connection for AMP JUNIOR
connector

code K2

valve height

connection for
DEUTSCH DT06-2S male connector
code K7

valve height

connection for

DEUTSCH DTO06-2S male
connector - coil with diode
code WK7D (W?7 version only)

valve height

12 - ELECTRIC CONNECTORS

The valves are delivered without connector. Connectors for K1 connections (DIN 43650) can be ordered separately. See catalogue 49 000.

41 150/117 ED 10/16
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13 - MANUAL OVERRIDES

13.1 - Manual override, boot protected

DS3

CM-DS3/11 - Version for DC solenoid valve

‘ 98
Code: 3401150006

Version for AC solenoid valve

1T
[N
UL

Code: 0269201

13.2 - CH-DS3/11 Lever manual override (only for DC solenoid valve)

118

142 (coils WK1 and WK7D only }=+—

52 (SB version)

NOTE: The lever device is always
located in the A side of the valve.

The high resistance to corrosion
valves (par. 16) are equipped with a
cap for solenoid tube protection.

13.3 - CP-DS3/10 Push manual override
(only for DC solenoid valve)

13.4 - CK-DS3/10 Knob manual override
(only for DC solenoid valve)

Code: 3401150005

13.5 - CPK-DS3/10 Push manual override with mechanical

retention (only for DC solenoid valve)

i

Code: 3401150004

41 150/117 ED

When the set screw is screwed and its point is aligned with
the edge of the knob, tighten the knob till it touches the
spool: in this position the override is not engaged and the
valve is de-energized. After adjusting the override, tighten
the set screw in order to avoid the knob loosing.

Spanner: 3 mm

Code: 3401150009
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14 - SOFT-SHIFT VERSION FOR DC VALVE

14.1 - Identification code

DS3

D S| 3 - /

13

Solenoid operated directional :I

control valve

ISO 4401-03 size

Spool type
The hydraulic symbols of S2F and S4F are identical to
those of S2 and S4 spools (p.2)

S1 TA12
S2F TB12
S4F TA23
S9 TB23
S12

Series:

(the overall and mounting dimensions remain unchanged
from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

(standard)

DC power supply

Manual override
(see par.1 and 13)

Soft-shifting

Coil electrical connection (see par. 11):
K1 = plug for connector type DIN 43650

K2 = plug for connector type AMP JUNIOR
(available on D12 and D24 coils only)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

Option:
| W7 = see par. 1

D12=12V
D24 =24V
D28 = 28 V
D110=110V
D220 =220 V
This version enables hydraulic actuators to perform a smooth start p
and stop by reducing the speed of movement of the valve spool. [bar] ‘
In this version, the S9 spool must be used instead of the S3 type. 350 3 .
The diagram on the side shows the operating limits of the spools 300 4
available in the soft-shifting version, while the table shows the \
switching times. 250
L . . 2 ™~
The values indicated are obtained according to ISO 6403 standard, 200
with mineral oil viscosity 36 cSt at 50°C. 3 4
The shifting time and characteristics curves are influenced by the 150
viscosity (and thus by the temperature) of the operating fluid.
Moreover, times can vary according to the flow rate and operating 100
pressure values of the valve. 50
For correct operation of the soft-shifting ensure the solenoid tubes
are always filled with oil. At this matter, we recommend to install a 3 2 —
backpressure valve setat 1 + 2 baron T line. 0 10 20 30 40 50 60 70 80
Q [I/min]
TIMES [ms]
SPOOL CURVE
ENERGIZING |DE-ENERGIZING
S1, 812 1 350 200 + 300
S2F 2 400 100 + 250
S4F 4 350 150 + 300
S9 1 400 200 + 300
TA12, TB12 3 180 200 + 300
TA23, TB23 300 200 + 300

41 150/117 ED
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15 - VERSION WITH UL CERTIFIED COILS

15.1 - Identification code

DS3

D S| 3|- /11 -

D24 UL K1|/

Solenoid operated directional
control valve

I1ISO 4401-03 size

Spool type
See paragraph 3

Series:

(the overall and mounting dimensions remain
unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Manual override:

protected

— LISK coil, UL certified

— Power supply DC 24 V

omit for override integrated
in the tube (standard)

CM = manual override, boot

— Coil electrical connection
for connector type DIN 43650

to United States and Canada. Class 155 (F)

15.2 - UL file number 15.3 - Electrical features
The UL database website provides informations about the (values = 10%)
certification, by entering the code MH29222 in the 'UL file
number field. Nominal |Resistance| Current Power Coil code
voltage at 20°C | consumpt. | consumpt
vl [Q] [A] W]
D24ULK1 24 19.2 1.25 30 1903341

NOTE: Valves with UL coils must be ordered complete. The UL coils are
not interchangeable with those of standard valves.

15.4 - Overall and mounting dimensions

o \
s |

)
CLASS 155 (F) |

dimensions in mm

GWw.LSKCO,INc. / [T T s TN ’Ajﬁm
D14-790-310H S —- —
1017567AC SoUl o / ,H

1017567AC /
/'

Azmsmma; ) [ [
L= T ewiskcome.” — I & + 4 - — -
D14.790310H  / i TA i
I ' |
Il |
[l |

e 54 — o

65 75

215

Valve fastening: 4 SHC screws ISO 4762 M5x30

Tightening torque: 5 Nm (A8.8)

Threads of mounting holes: M5x10

solenoid tube

1 Standard manual override included in the

2 CM version:

boot manual ovverride, rubber

15.5 - Spare parts
UL certified coil: C22S3-D24ULK1/11

Solenoid tube : NBR ~ TD22-DS3-UL/11N
viton  TD22-DS3-UL/11V

41 150/117 ED

Solenoid tube plunger: cod. 0119545
Locking ring: cod. 0119546

Seals : kit for standard DC valves
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16 - HIGH CORROSION RESISTANCE VERSION

16.1 - identification code

D S| 3|- / - / I | W7
—— |

Solenoid operated directional Manual override:
control valve CM = manual override, boot protected
(standard)

ISO 4401-03 size CH = lever manual override

CP = push manual override

Spool type
See paragraph 3 or 14. CK = knob manual override
CPK = push manual override with
Series: (See paragraph 1 or 14) mechanical retention
(the overall and mounting dimensions remain
unchanged from 10 to 19) — Coil electrical connection
Seals: WK1 = plug for connector type DIN 43650
N = NBR seals for mineral oil (standard) WK7D = plug DEUTSCH DT04-2P, for male
V = FPM seals for special fluids connector type DEUTSCH DT06-2S. Coil with
diode.

— DC power supply

D12=12V
D24 =24V

16.2 - Corrosion resistance

This version features the zinc-nickel coating on all exposed metal
parts of the valve, making it resistant to exposure to the salt spray
for 600 hours (test performed according to UNI EN ISO 9227 and
assessment test performed according to UNI EN ISO 10289).

16.3 - DC coils
The coils feature a zinc-nickel surface treatment.

The WKT7D coil includes a suppressor diode of pulses for protection
from voltage peaks during switching.

During the switching the diode significantly reduces the energy
released by the winding, by limiting the voltage to 31.4V in the D12
coil and to 58.9 V in the D24 coil.

(values £+10%)

Nominal | Resistance | Current Power Coil code
voltage at 20°C | consumpt. |consumpt
V] [Q [A] [w] WK1  WK7D
D12 12 4,4 2,72 32,7 | 1903050 | 1903400
D24 24 18,6 1,29 31 1903051 | 1903401

16.4 - Protection from atmospheric agents IEC 60529

The IP protection degree is guaranteed only with both valve and
connectors correctly connected and installed.

) electric connection | whole valve
connection type . .
protection protection
WK1 DIN 43650 IP65 IP65
WK7D DEUTSCH DT04 male IPGE':Q’ZSYK/JP69 IP65/IP67

(*) The IP69K protection degree is not taken into account in
IEC 60529 but it is included in ISO 20653.

41 150/117 ED 14/16
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17- PORT RESTRICTORS

Port restrictors are recommended if flow J{
variations occur which exceed the valve @ (mm) | part number @ (mm) | part number
performance limit during the switching processes, blank | 0144162 1.2 0144035 / \
or for circuit dampening. 06 0144163 15 0144036 (/ } \\
The port r_estr|ctor plugs can be ordered 0.8 0144033 18 0144164
separately with the part numbers shown at left.

1 0144034 2 0144165

18 - SPARE PARTS FOR DC SOLENOID VALVE

e
~ by

DC COILS AND ELECTRICAL CONNECTORS
IDENTIFICATION CODE

Series no.:
Supply voltage 10 = for K7
D12=12V _
D14 =14V 11d‘\;\?}2;<[; up to D48, WK1, K2 1 | Coil locking ring with seal included cod. 0119412
= an : )
- Tightening torque 5 +0.5 Nm
D24 =24V 12 = for K1 D110, D125 and D220 ghiening fora
D28 =28 V 2 | ORM type 0220-20 (22x2) - 70 Shore
D48 =48V
D125 =125V 3 | Coil (see identification code)
D110=110V - -
4 Sol d tube for standard :
D220 =220 V Coil electrical connection (see par. 11): olenold fube for standard version

TD22-DS3/10N (NBR seals)
TD22-DS3/10V (FPM seals)

Solenoid tube for version with soft-shifting:

TD22-DS3F/10N (NBR seals)
TD22-DS3F/10V (FPM seals)

NOTE: OR n°5 included

K1 = plug for connector DIN 43650

D12 and D24 coils only:

K2 = plug for connector AMP JUNIOR
K7 = plug DEUTSCH DT04-2P for male
connector DEUTSCH DT06-2S (

W7 version 5 | OR type 2062 (15.6x1.78) - 70 Shore
WK1 = plug for connector DIN 43650

WKT7D = plug DEUTSCH DT04-2P, for

male connector type DEUTSCH DT06-2S.
Coil with diode. SEALS KIT

The codes include the O-Ring n° 2, 5 and 6.

Cod. 1985406 NBR seals
Cod. 1985410 FPM (viton) seals

6 | 4 OR type 2037 (9.25x1.78) - 90 Shore

41 150/117 ED 15/16
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19 - SPARE PARTS FOR AC SOLENOID VALVE

AC COILS IDENTIFICATION CODE

C|20.6S3 -| |K1//[10

|—Series no.: - —
Supply voltage (the overall and 1 C.0|I IocI§|ng ring cod. 0119333
A24 =24\ - 50 Hz mounting dimensions Tightening torque 5 +0.5 Nm
A48 = 48V - 50 Hz remain unchanged > | Snapri
p ring cod. 0550483
A100 = 100 V - 50 Hz from 1010 19)
100 V- 60 Hz 3 | Coil (see identification code on the side)
A110 =110V - 50 Hz -
120V - 60 Hz L Plug for connector type 4 | Solenoid tube :
A230 = 230 V - 50 Hz DIN 43650 TA20.6-DS3/10N (NBR seals)
240V - 60 Hz TA20.6-DS3/10V (FPM seals)
F110= 110V - 60 Hz NOTE: OR n° 5 included
F220 = 220 V - 60 Hz
5 | OR type 2062 (15.6x1.78) - 70 Shore
6 | N.4 OR type 2037 (9.25x1.78) - 90 Shore

SEALS KIT
The codes include the OR nr. 5 and 6.

Cod. 1985406 NBR seals
Cod. 1985410 FPM (viton) seals

20 - SUBPLATES
(see catalogue 51 000)

Type PMMD-AI3G with rear ports 3/8” BSP
Type PMMD-AL3G with side ports 3/8” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 150/117 ED REPRODUCTION IS FORBIDDEN. 16/16
THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.



DUPLOMATIC

OLEODINAMICA

MOUNTING SURFACE

41 211/215 ED

DL3

SOLENOID OPERATED

DIRECTIONAL CONTROL VALVE

COMPACT VERSION

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 280 bar
Q max 50 I/min

OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-280)

7.5 (max)
o4
M5

12.7

5.1 J 0.75
! 15*5 *4&”%; @53 X
311 25.9 j—%’%}%}g i 31.75

PERFORMANCES (with mineral oil of viscosity of 36 cSt at 50°C)

s S -
L = A
He-d @ M@ -
oy : v E T
Al |ls i -

1 *

— Direct acting, subplate mounting directional control
valve, with mounting surface according to ISO 4401-03
(CETOP RP 121H) standards.

— Compact design with reduced solenoid dimensions,
suitable for mini-power packs and mobile and
agricultural applications.

— The valve body is made with high strength iron castings
provided with wide internal passages in order to
minimize the flow pressure drop. Wet armature
solenoids with interchangeable coils are used (for

further information on solenoids see paragraph
7).

— The valve is supplied with 3 or 4 way designs
and with several interchangeable spools with
different porting arrangements.

— The valve is available with DC or AC current
solenoids and with several types of electrical
connections to cover various installation
requirements (see paragraphs 7, 11 and 12).

— The DC valve comes with boot protected
manual override which ensures a protection
degree IP69K with connections type K7 and K8.

— It is available also with zinc-nickel surface
treatment, that ensures a salt spray resistance
up to 600 hours.

. . (o{0] CA

Maximum operating pressure:

-portsP-A-B bar 280

-port T 250 160
Maximum flow rate I/min 50
Pressure drop Ap-Q see paragraph 4
Operating limits see paragraph 5
Electrical features see paragraph 7
Electrical connections see paragraph 12
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 =400

. N according to 1ISO 4406:1999

Fluid contamination degree class 20/18/15
Recommended viscosity cSt 25
Masse: single solenoid valve K 1,1

double solenoid valve 9 1,4

41 211/215 ED
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1 - IDENTIFICATION CODE

DL3

DL 3 - /

Solenoid operatedJ

directional control
valve

Compact version

ISO 4401-03 (CETOP 03) size ———

Spool type (see paragraph 3):

S* TA
SA* B
SB* RK
Series no.:

10 = for direct current valves

11 = for alternate current valves

(the overall and mounting dimensions remain
unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

NOTE 1: Coils locking ring and related OR are supplied together with
valves.

NOTE 2:The standard surface treatment is phosphating black.

On request we can supply these valves with zinc-nickel finishing,
making the valve suitable to ensure a salt spray resistance up to 600
hours (test operated according to UNI EN ISO 9227 standard and test
evaluation operated according to UNI EN ISO 10289 standard)

Add /W7 at the end of the identification code.

Option:

Surface treatment non
standard.

Omit if not required
(see NOTE 2)

Manual override (see par. 13)
on DC version:
omit for boot manual override
integrated in the coil locking ring
CK = knob manual override
on AC version:
omit for manual override
integrated in the tube
CM = manual override boot
protected
— Coil electrical connection:
(see paragraph 11)
K1 = plug for connector type
DIN 43650 (standard)

For DC supply, D12 and D24 coils

only:

K2 = plug for connector type
AMP JUNIOR

K4 = outgoing cables

K7 = plug DEUTSCH DT04-2P
for male connector type
DEUTSCH DT06-2S

K8 = plug for connector type
AMP SUPER SEAL

DC power supply
D12=12V
D24 =24V
D28 =28V
D48 =48V
R110 =110V
R230 =230 V

D00 = valve without coils (see NOTE 1)

} direct current

} rectified current

AC power supply

A24 =24V -50Hz
A110=110V - 50 Hz
A230 =230V -50Hz

A00 = valve without coils (see NOTE 1)

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

41 211/215 ED
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3 - SPOOL TYPE

Type S*: Type SA*: Type SB*:

2 solenoids - 3 positions 1 solenoid side A 1 solenoid side B

with spring centering 2 positions (central + external) 2 positions (central + external)
with spring centering with spring centering

6 T [ o] T & [,
o BT T o T s
- ST o T e
o BT TS o T T
o BT o D o T

Type RK: Type TA: Type TB:

2 solenoids - 2 positions 1 solenoid side A 1 solenoid side B

with mechanical retention 2 external positions 2 external positions
with return spring with return spring

o Eolok B B,
o TS . T W I s
TAO02 IZ[EHMM TB02 %H]ﬂ]ﬂ
o 1T o T

NOTE: Others spools available on request only.

41 211/215 ED 3/10
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4 - PRESSURE DROPS AP-Q
(obtained with viscosity of 36 cSt at 50 °C)

Ap [bar]

A

4 5
14

3
12
o LA
8 / 1/ ,/
6 A,

e
4 /1////
) /////
j%

0 5 10 15 20 25 30 35 40 45 50
Q [/min]

5 - OPERATING LIMITS

DL3

ENERGIZED VALVE

FLOW DIRECTIONS
SPOOL P-A[P—B [ A>T | BoT | P—T
CURVES ON GRAPHS
S1 1 1 1 1 -
s2 1 1 2 2 3
s3 3 3 2 2 -
s4 4 4 4 4 5
RK 1 1 1 1 -
TA 3 3 3 3 -

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values indicated in the graphs are

relevant to the standard solenoid valve.

The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999

class 18/16/13.

p [bar]
A DC SOLENOID VALVE
280 3 5| 4 1
250
200 2 \\
\
150
100
50 2
3
5| 4 o
0 5 10 15 20 25 30 35 40 45 50
Q [I/min]

p [bar] AC SOLENOID VALVE

A

280
250

200

150

100

50

4 5 3

-
0 5 10 15 20 25 30 35 40 45 50

41 211/215 ED

SPOOL CURVE
S1, TA 1
S2 2
S3 3
S4 4
RK 5

SPOOL CURVE
S1, TA 1
S2 2
S3 3
S4 4
RK 5
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6 - SWITCHING TIMES

The values indicated are obtained with spool S1, according to ISO

6403 standard, with mineral oil viscosity 36 cSt at 50°C. SUPPLY TIMES (£10%) [ms]
ENERGIZING DE-ENERGIZING
DC 25+75 15+ 25
AC 10+ 25 15+ 30

7 - ELECTRICAL FEATURES

7.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube is threaded into the valve body and includes the armature that moves
immersed in oil, without wear. The inner part, in contact with the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be rotated +/- 90°, to suit the available space.
The interchangeability of coils of different voltages is allowed within the same type of supply current, alternating or direct.

Protection from atmospheric agents CEI EN 60529

Connector IP 65 IP67 |IPB9K SUPPLY VOLTAGE FLUCTUATION +10% Vnom
K1 DIN 43650 x (*) MAX SWITCH ON FREQUENCY 10.000 ins/hr
K2 AMP JUNIOR X X (*) DUTY CYCLE 100%
K4 outgoing cable X X ELECTROMAGNETIC COMPATIBILITY | In compliance with
K7 DEUTSCH DT04 male X X X (*) (EMC) 2004/108/EC
K8 AMP SUPER SEAL X X x (*) In compliance with
: : : LOW VOLTAGE 2006/95 EC
(*) The protection degree is guaranteed only with the connector
correctly connected and installed CLASS OF PROTECTION :
Coil insulation (VDE 0580) class H
Impregnation: class H

NOTE: In order to further reduce the emissions, with DC supply,
use of type H connectors is recommended. These prevent voltage
peaks on opening of the coil supply electrical circuit (see cat.
49 000).

7.2 - DC valve - Current and power consumption
In direct current energizing, current consumption stays at fairly constant values, essentially determined by Ohm’s law: V=R x |

“R” coil must be used when the valve is fed with AC power supply subsequently rectified by means of rectifier bridge, externally or
incorporated in the “D” type connector (see cat. 49 000).

The table shows current and power consumption values for CC and RC coil types.

Coils for direct current (values *5%)

Nominal | Resistance Current Power consumption Coil code
voltage at20°C | consumption
V] [Q] [A] [wi] [VA] K1 K2 K4 K7 K8

D12 12 54 2,2 26,5 1902740 | 1902750 | 1902770 | 1902980 | 1903020
D24 24 20,7 1,16 27,8 1902741 | 1902751 1902771 1902981 1903021
D28 28 27,5 1,02 28,5 1902744
D48 48 82 0,58 28 1902745
R110 110 363 0,25 27,2 1902742
R230 230 1640 0,11 26,4 1902743

41 211/215 ED 5/10
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7.3 - AC valve - Current and power consumption

DL3

In alternating current energizing, an initial phase (maximum movement) is seen, during which the solenoid consumes elevated value currents
(inrush current); the current values diminish during the plunger stroke until it reaches the minimum values (holding current) when the plunger
reaches the stroke end. The table shows the values of absorption at the inrush and at holding.

Coils for alternating current (values £10%)

. . Current Current Power Power .
Nominal Resistance . ) . . Coil code
Freq. N consumption consumption consumption consumption
voltage at 20°C ) . ) .
V] [HZ] Q] at inrush at holding at inrush at holding K1
[Al [Al [VA] [VA]
A24 24 2,7 4,5 1,47 109,2 35,3 1903190
A110 110 50 73,4 1,0 0,31 107,8 34,1 1903192
A230 230 320 0,5 0,16 112,7 36,8 1903193
8 - DL3 DC OVERALL AND MOUNTING DIMENSIONS
dimensions in mm
DL3 - S*
B)— 5= (6)
0T - RN |
Bel ) = N
Bl R P —d
1 I
\ ‘ \ [ ‘ \ 76
— HOe—— s . HOMT
I ® W 22 l L ‘
| ‘ [ S — |
1 ‘ | * ‘
O— ® -
65 58 —=
-—/! 181
60
@ 1.2
7.5
; 1
CIac)
. solenoid position
DL3-TA, DL3-SA for execution type
/ 8" - 5B
L
® 10 k-
— I 0 —
i ' Agwjgf EE ¥ L ! E f E 1 Mounting surface with sealing rings:

131

6-FPe H-
TV 1

o
W

Valve fastening: 4 SHC screws I1SO 4762 M5x30

Tightening torque: 5 Nm (A8.8)

Threads of mounting holes: M5x10

4 OR type 2037 (9.25x1.78) - 90 shore

2 | Locking ring with boot protected manual
override

3 Coil (90° revolving)

4 Coil removal space

5 DIN 43650 electrical connector
(representation with K1 standard
connection - see paragraph 12 for other
connection types)

6 Connector removal space

41 211/215 ED
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9 - DL3 AC OVERALL AND MOUNTING DIMENSIONS

DL3

g{i —
BLE,

-
> J
> |

\

® . "T®

dimensions in mm

| ‘
! il N 83
A - e
U I ® W 2 l
4 { H X é
@— @ — 46—
65 52 —= A
169
Y
@ . 1.2
f B éﬂ R
@@j@@w@
N— @ ——
@@@@% -
— @ :j‘F 1 Mounting surface with sealing rings:

4 OR type 2037 (9.25x1.78) - 90 shore
65 =18 P— -

2 | Locking ring with boot protected manual
125 override

3 | Coil

4 | Coil removal space

Valve fastening: 4 SHC screws ISO 4762 M5x30

5 | DIN 43650 electrical connector
Tightening torque: 5 Nm (A8.8) (representation with K1 connection)

Threads of mounting holes: M5x10 6 | Connector removal space

10 - INSTALLATION

Configurations with centering and return springs can be mounted in any position; type RK valves
- without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.

Valve fitting takes place by means of screws or tie rods, fixing the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing.

If the minimum values of planarity or smoothness are not met, fluid leakages between valve and
mounting surface can easily occur.

41 211/215 ED
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11 - ELECTRIC CONNECTIONS

connection for DIN 43650

connector type

code K1 (standard)

T

connection for AMP JUNIOR

connector type

il

-
L

code K2

outgoing cable connections

cable length =1 mt

code K4

il

-
\-

connection for DEUTSCH DT04-2P

for male connector type DEUTSCH DT06

code K7

il

connection for AMP SUPER SEAL

3
i
Til

(two contacts) connector type

code K8

il

-
L

12 - ELECTRIC CONNECTORS

Gl

68.25

62.3

€D
@

DL3

The solenoid operated valves are delivered without connectors. For coils with standard electrical connection K1 type (DIN 43650), the
connectors can be ordered separately. See catalogue 49 000. We do not have connectors for connections K2, K7 and K8.

13 - OPTIONAL MANUAL OVERRIDES

13.1 - Boot protected manual override
On the DC version the boot override is integrated in the coil locking
ring, as standard.

On the AC version, however, the boot override can be ordered by
entering the code CM in the identification code at par. 1, or is
available as option to be ordered separately: code 3401210001.

41 211/215 ED

Code: 3401210001
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13.2 - Knob manual override
Available only for DC version

of the knob, tighten the knob till it touches the spool: in this position

When the set screw is screwed and its point is aligned with the edge @ T
the override is not engaged and the valve is de-energized. After

adjusting the override, tighten the set screw in order to avoid the ﬁ%
knob loosing. []

Spanner: 2.5 mm - J‘%‘@) /
The knob override can be ordered by entering the code CK in the H\ ®
identification code at par. 1, or is available as option to be ordered ‘

separately: code 3401210002. 68

Code: 3401210002

14 - SPARE PARTS FOR DC SOLENOID VALVE

/

//%:7\
N

VAN VoY%
)
v

i
g
/NN

V /4
/
A
7 /
3 o/

mil//

v/
v/
AN

f/Z/////Z

/ &
&

@

Y/

/

00—
00

IDENTIFICATION CODE FOR DC AND RC COILS

| 1 Coil locking ring - code 0119382
Supply voltage Series no.: tightening torque: 3 + 3.4 Nm
— (the overall and - : P
D12 =12V mounting dimensions 2 | Colil (see identification code)
D24 =24V |direct remain unchanged
D28 =28V }current from 10 to 19) 3 OR type 2112 (28.3x1.78)
D48 =48V 4 | Solenoid tube:
R110=110V } rectified L Coil electrical connection: TD14-M18/11N (NBR seals)
R230 =230 V | current K1 = plug for connector type TD14-M18/11V (FPM seals)
DIN 43650 (standard) (OR n° 5 included)
K2 = plug for connector type
AMP JUNIOR 5 | ORtype 2062 (15.6x1.78) - 70 Shore
K4 = outgoing cables 6 | N.4 OR type 2037 (9.25x1.78) - 90 Shore
K7 = plug DEUTSCH DT04-2P

for male connector type

DEUTSCH DT06-2S SEAL KIT
K8 = plug for connector type The codes included the OR n° 5 and 6.
AMP SUPER SEAL Cod. 1984435 NBR seals

Cod. 1984436 FPM seals

41 211/215 ED 9/10
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15 - SPARE PARTS FOR AC SOLENOID VALVE

DL3

IDENTIFICATION CODE FOR AC COILS

C18|L3|-| |[K1|/ |11

Series no.:

(the overall and
mounting dimensions
remain unchanged from
10 to 19)

Supply voltage

A24 = 24V -50Hz
A110 =110V - 50 Hz
A230 =230V -50Hz

L. Coil electrical connection:

plug for connector type
DIN 43650

~

™~

1 Coil locking ring - code. 0119469
tightening torque: 3 + 3.4 Nm

2 | Cail (see identification code)

3 Solenoid tube:
TA18-M18/11N (NBR seals)
TA18-M18/11V (FPM seals)
NOTE: OR n° 4 included.

4 | OR type 2062 (15.6x1.78) - 70 Shore

5 | N.4 OR type 2037 (9.25x1.78) - 90 Shore

SEAL KIT

The codes included the OR n° 5 and 6.
Cod. 1984435 NBR seals

Cod. 1984436 FPM seals

16 - SUBPLATES
(see catalogue 51 000)

Type PMMD-AI3G with rear ports

Type PMMD-AL3G with side ports

P, T, A, B port threading: 3/8” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 211/215 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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DUPLOMATIC 41 220/115 ED
OLEODINAMICA

DL3B

8 WATT SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE
SERIES 10

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 280 bar
Q max 60 I/min

MOUNTING SURFACE OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-280)

1 e
} 155 —

31 25.

— 8 watt direct acting, subplate mounting directional
control valve, with mounting surface according to ISO
4401-03 (CETOP RP 121H) standards.

— Compact design with reduced solenoid dimensions,
suitable for mini-power packs and mobile and
agricultural applications.

i

7.5 (max)

o4

M5 . - . .

— The valve body is made with high strength iron castings

provided with wide internal passages in order to

minimize the flow pressure drop. Wet armature

PERFORMANCES solenoids with interchangeable coils are used (for
(with mineral oil of viscosity of 36 cSt at 50°C) further information on solenoids see par. 7).

— The valve is supplied with 4 way designs and
with several interchangeable spools with
different porting arrangements.

Maximum operating pressure:
-portsP-A-B bar 280
- port T 210
— It is available also with zinc-nickel surface
Maximum flow rate I/min 50 treatment, that ensures a salt spray resistance
up to 240 hours.

Pressure drop Ap-Q see paragraph 4 — The valve is available with DC current
Operating limits see paragraph 5 solenoids with 24 V power supply.
Electrical features see paragraph 7
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree accordicr;gstszlila);;l(s)ﬁﬂggg
Recommended viscosity cSt 25
Mass: single solenoiq valve kg 1,5
double solenoid valve 2

41 220/115 ED 1/6
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DL3B

SERIES 10
1 - IDENTIFICATION CODE
Solenoid operated —, |-Option:
directional control valve Surface treatment not
standard.
Compact version Omit if not required
(see NOTE)

ISO 4401-03 (CETOP 03) size

Spool type (see paragraph 3):

S* TA
SA* B
SB* RK
Series N.

(the overall and mounting dimensions remain
unchanged from 10 to 19)

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Coil electrical connection:
plug for connector type DIN 43650
(standard)

DC power supply 24 V

NOTE: Standard surface treatment is phosphating black.

On request we can supply these valves with zinc-nickel
finishing, suitable to ensure a salt spray resistance up to
Seals: 240 h (test operated according to UNI EN 1SO 9227
standard and test evaluation operated according to UNI
EN ISO 10289 standard)

Add /W7 at the end of the code.

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

3 - SPOOL TYPE

Type S*:
2 solenoids - 3 positions
with spring centering

Type SA*:

1 solenoid side A

2 positions (central + external)
with spring centering

WEI_I%
o T TR
o SRS

ss ANEL L

Type RK:
2 solenoids - 2 positions
with mechanical retention

A B
el [oF,
P T
g DA S il

NOTE: Others spools available on request only.

SA1 ﬂ?‘ﬂf@
SA2 ﬂHHM

s RARY 121N
sas LA
Type TA:
1 solenoid side A

2 external positions
with return spring

i
TAO02 ﬂ H MM

Type SB*:

1 solenoid side B

2 positions (central + external)
with spring centering

Lol el
S Y
SB2 M/HH]HIE
s L
s [l

Type TB:

1 solenoid side B

2 external positions
with return spring

SO P
TB02 %Hﬂﬂ

41 220/115 ED
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SERIES 10

4 - PRESSURE DROPS AP-Q
(obtained with viscosity of 36 cSt at 50 °C)

Ap
bar] } . ENERGIZED VALVE
20 FLOW DIRECTIONS
SPOOL P—>A| P—B | A-T | B—-T
16 ; CURVES ON GRAPH
/ S1 2 3 3 2
12 4 2
/ i S2 1 1 1 1
8 b 1 s3 3 3 1 1
/ / s4 4 | 4| a4
4 //é'/ RK 3 | 3 | 3 | 3
é/ TA, TB 3 | 38 | 3 3
L
0O 5 10 15 20 25 30 35 40 45 50 55 60 TA02, TB02 1 1 1 1
Q [I/min]

For the pressure drop with a de-energized valve
P—T of the spools S2 and S4 refer to the curve 3;
for the spool S4 refer to the curve 4.

5 - OPERATING LIMITS
The curves define the flow rate operating fields according to the valve pressure of the different versions.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999
class 18/16/13.

The limits for TA02 and TA spools refer to the 4-way operation. The operating limits of a 4-way valve in 3-way operation or with port
A or B plugged or without flow are shown in the chart on the next page.

p
bar] |
280
3N\ 41\2 1 SPOOL CURVE
250 \\ \
NG \\ S1 1
NG
200 \\ 5 s2 1
150 s3 3
s4 4
100
TA, TB 5
50 3 | 2 TA02, TBO2 2
4 15 - RK 4
0 5 10 15 20 25 30 35 40 45 50 55 60
Q [I/min]

6 - SWITCHING TIMES

The values indicated are obtained with spool S1, according to
ISO 6403 standard, with mineral oil viscosity 36 cSt at 50°C. ENERGIZING DE-ENERGIZING

25+75 15+ 25

TIMES (+10%) [ms]

41220/115 ED 3/6
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7 - ELECTRICAL FEATURES

7.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated 360°, to suit the available space.

7.2 - Current and absorbed power for solenoid valve

The table shows current and power consumption values relevant to
the 24 VDC coil.

8 - ELECTRIC CONNECTORS

Connectors must be ordered separately. See catalogue 49 000.

41 220/115 ED

DL3B

SERIES 10

SUPPLY VOLTAGE FLUCTUATION +10% Vnom

MAX SWITCH ON FREQUENCY 7.000 ins/hr
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY In compliance with
(EMC) 2004/108/EC

In compliance with
LOW VOLTAGE 2006/95 EC
CLASS OF PROTECTION :
Atmospheric agents IEC EN 60529 IP 65 (NOTE)
Coil insulation (VDE 0580) class H
Impregnation class F

NOTE: The IP65 protection degree is guaranteed only with the
connector correctly connected and installed.

Coil for direct current (values £10%)

Nominal |Resistance | Current Power Coil
voltage at 20°C | consumpt. | consumpt code
vl [Q] (Al W]
DL24 24 64.6 0.37 8.92 1903291

4/6
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9 - DL3B OVERALL AND MOUNTING DIMENSIONS

DL3B

SERIES 10

DL3B - S*

65 75

solenoid position
for versions type
TB - SB*

DL3B - TA, DL3B-SA*

15% @

dimensions in mm

T
@ ==
i _ Hie -« i}‘@:: | 1 Mounting surface with sealing rings:
H{ffj‘ 4 OR 2037 (9.25x1.78) - 90 shore
N W=z
@ P s 2 | Standard manual override included in the
solenoid tube
3 | Coil (360° revolving)
148 4 | Coil removal space
5 | DIN 43650 connector to be ordered
Valve fastening: 4 SHC screws ISO 4762 M5x30 separately (see cat. 49 000)
Tightening torque: 5 Nm (A8.8) 6 | Connector removal space
Threads of mounting holes: M5x10 7 Locking ring: tightening torque 5 +0.5 Nm

10 - INSTALLATION

Configurations with centering and return springs can be mounted in any position; type RK valves
- without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.

Valve fitting takes place by means of screws or tie rods, fixing the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing.

If the minimum values of planarity or smoothness are not met, fluid leakages between valve and
mounting surface can easily occur.

41 220/115 ED

Surface finishing
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11 - SPARE PARTS FOR SOLENOID VALVE

DL3B

SERIES 10

1 Coil locking ring with seal included cod. 0119412
Tightening torque 5 +0.5 Nm

2 | ORM type 0220-20 (22x2) - 70 Shore

3 | Coil C22L3B-DL24K1/11

4 Solenoid tube for standard version:

TD22-DL3B/10N (NBR seals)
TD22-DL3B/10V (FPM seals)

NOTE: OR n°5 included

5 | OR type 2062 (15.6x1.78) - 70 Shore

6 | N.4 OR type 2037 (9.25x1.78) - 90 Shore

SEALS KIT

The codes include the O-Ring n° 2, 5 and 6.
Cod. 1985406  NBR seals
Cod. 1985410  FPM (viton) seals

12 - SUBPLATES
(see catalogue 51 000)

Type PMMD-AI3G with rear ports 3/8” BSP

Type PMMD-AL3G with side ports 3/8” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 220/115 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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OLEODINAMICA

41 231/115 ED

DS3JB

SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

AC
SERIES 10

SUBPLATE MOUNTING
NFPA D03 (ISO 4401-03)

p max 5000 psi (350 bar)
Q max 20 GPM (76 |I/min)

MOUNTING SURFACE

OPERATING PRINCIPLE

1ISO 4401-03-02-0-05 dimensions in mm [i
NFPA D03

40.5[1.59]
33[1.30]
30.2[1.19]
21.5[.85] —
12.7 [.50]

M5

b
f

1

31[1.22] ]

&

R | -

A_$_ Q}B

15.5 [.61] -

/ﬁ:i

7 [20.28] (max) 24 [20.16]

0.75[0.03]

31.75[1.25] provided with wide internal passages in order to minimize

nch]

i
u

— Direct acting, subplate mounting directional control valve,
with mounting surface according to NFPA D03 standards.

— The valve is supplied with 3 or 4 ports designs, with 2 or 3
positions with a wide range of spools.

— The valve body is made with high strength iron castings
the flow pressure drop. Wet armature solenoids with

interchangeable coils are used (for further information on
solenoids see par. 7).

— The valve is equipped with junction box to be wired.

— The valve is available with AC solenoids.

PERFORMANCES
(obtained with mineral oil with viscosity of 170 SUS at 50°C)

— A boot protected manual override is available for
applications in tropical climate.

Maximum operating pressure:

- P-A-Bports psi 5000

- T port 2300
Maximum flowrate GPM 20
Electrical connection junction box
Ambient temperature range °F -4 [ +122
Fluid temperature range °F -24 | +176
Fluid viscosity range SuUsS 60 + 1900

. — according to

Fluid contamination degree SO 4406:1999 class 20/18/15
Recommended viscosity SUS 120
Mass: single solenoid valve Ibs 3.15

dual solenoid valve 4.15

41 231115 ED
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D DS3JB

SERIES 10

1 - IDENTIFICATION CODE

D S|3|JB|- /110 - K6/
Solenoid operated _I_’_,

directional control valve

Manual override:
Omit for override integrated
in the tube (standard)

NFPA D03 (ISO 4401-03) size CM = boot protected

Junction box

Coil electrical connection:
K6 = 2 pins for junction box

Spool type (see paragraph 2)

s TA RK — AC coil type

SA* B A120-60 = 110/120 V - 60 Hz
SB* A240-60 =220/240 V - 60 Hz

— Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series:

(the overall and mounting dimensions remain
unchanged from 10 to 19)

2 - SPOOL TYPE

Other spools are available on request.

Type S*: Type SA*: Type SB*:

2 solenoids - 3 positions 1 solenoid side A 1 solenoid side B

with spring centering 2 positions (central + external) 2 positions (central + external)
with spring centering with spring centering

A B A B AB.
a &IEIF@TEI% b a zEI:FI,ETM “F@TIEI:u b
s AR SYS T va D A i se1 "
sz XIHEIHERES sa2 g WHH™ sz “HH

o NS B I
o BIIHEIHRE sne  IHED I

so  AXINEL I

Type TA: Type TB:
£ 1] 1 solenoid side A 1 solenoid side B
$10 &[Z]AE]}'IM 2 external positions 2 external positions
with return spring with return spring

Type RK:
2 solenoids - 2 positions

with mechanical retention --A B A B.-
e szl [Bl" “{a] B
aal [oo S 11 o EET
re B a0z DAHEI™ 02 "I{Hl

41 231115 ED 2/8
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SERIES 10

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 176 °F causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

4 - PRESSURE DROPS Ap-Q
(obtained with viscosity 170 SUS at 122 °F)

Ap Ap
[psic] A [bar] PRESSURE DROPS WITH VALVE IN ENERGIZED POSITION
350 25
4 FLOW DIRECTION
280 5 20 SPOOL TYPE P—A | PoB | A-T | BT
/ A CURVES ON GRAPH
210 A 15 S1, SA1, SB1 2 2 3 3
0 ’ / /,///1 0 S2, SA2, SB2 1 1 3 3
/ // S3, SA3, SB3 3 3 1 1
70 Pl - 5 S4, SA4, SB4 4 4 4 4
== 5 BN
— S10 1 3 1 3
o 15‘ 110‘ 115T 2=0Q [gpm] TA, TB 3 3 3 3
20 40 60 76 [l/min] TA02, TB02 2 2 2 2
RK 2 2 2 2

When spool S10 is used for regenerative circuits, pressure
drops between A and B lines are described by curve 4 .

PRESSURE DROPS WITH VALVE IN DE-ENERGIZED POSITION

FLOW DIRECTION
SPOOL TYPE PoA | P—B | AST | BT | PoT
CURVES ON GRAPH
S2, SA2, SB2 2
S3, SA3, SB3 3 3
S4, SA4, SB4 3
S10 3 3
5 - SWITCHING TIMES
The values indicated are obtained according to ISO 6403 standard. ENERGIZING DE-ENERGIZING
They refer to an S1 solenoid valve for Q = 10 GPM, p = 2,000 psi
working with mineral oil at a temperature of 122 °F, a viscosity of TIMES (£10%) [ms] 10+ 25 15+40
170 SUS and with PA and BT connections.

The energizing times are obtained at the time the spool switches
over. The de-energizing times are measured at the time pressure
variation occurs on the line.

41231115 ED 3/8
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6 - OPERATING LIMITS
The curves define the flow rate operating fields according to the valve pressure.

DS3JB

SERIES 10

The values have been obtained according to ISO 6403 standard, with mineral oil, viscosity 170 SUS, temperature 122 °F and filtration
according to 1ISO 4406:1999 class 18/16/13, with solenoids at rated temperature and supplied with voltage equal to 90% of the nominal

voltage.

The limits for TA02 and TA spools refer to the 4-port operation. The operating limits can be considerably reduced if a 4-port valve is
used as 3-port valve with port A or B plugged or without flow.

Valves fed at 110 V / 60 Hz may have slightly lower performance limits than those showed in the diagram.

P P
[psi]‘ [bar]
5000 350

\ 6 2 1 7
5
4000 ~~ 280
3000 \ 210
\ 6
2000 h 140
1000 2 5 70
2
1 -
5 10 15 20 [gpm]
0} L s = I Q
20 40 60 76  [/min]

41 231115 ED

SPOOL

S1,5A1,SB1

S2, SA2, SB2

S3, SA3, SB3

S4, SA4, SB4

S9

S10

TA, TB

TAO2, TB02

RK

Nlo|o| ol sl alwv] -

N[oOo|lo| a2 WIN| -
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7 - ELECTRICAL FEATURES

7.1 Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded nut.
The interchangeability of coils of different voltages is allowed.

7.2 Current and absorbed power

DS3JB

SERIES 10

SUPPLY VOLTAGE FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

10.000 ins/hr

DUTY CYCLE

100%

ELECTROMAGNETIC COMPATIBILITY
(EMC)

In compliance with
2004/108/EC

In compliance with

LOW VOLTAGE 2006/95/EC
CLASS OF PROTECTION :

Class of protection IEC 60529 IP65
Coil insulation (VDE 0580) class H
Impregnation: class H

The table shows current and power consumption values at inrush and at holding. In alternating current energizing, an initial phase (maximum
movement) is seen, during which the solenoid consumes elevated value currents (inrush current); the current values diminish during the
plunger stroke until it reaches the minimum values (holding current) when the plunger reaches the stroke end.

Coils (values * 10%)

Nominal | Frequency | Resistance Current Current Power Power Coall
) Voltage at 20°C consumption | consumption | consumption | consumption Code
Suffix ) ; . ;
at inrush at holding at inrush at holding
\Y [Hz] [Ohm] (Al [A] [VA] [VA]
110 1.8 0.36 198 39.6
C20.6-A120-60K6/10 27.5 1902820
120 60 2 0.43 240 51.6
220 0.86 0.17 189.2 37.4
C20.6-A240-60K6/10 110 1902821
240 0.98 0.2 235.2 48
8 - INSTALLATION
Configurations with centering and return springs can be mounted in any position; type RK valves - Surface finishing

without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.

Valve fixing takes place by means of screws or tie rods, with the valve mounted on a lapped surface,
with values of planarity and smoothness that are equal to or better than those indicated in the drawing.
If the minimum values of planarity and/or smoothness are not met, fluid leakages between valve and
mounting surface can easily occur.

For use in tropicat climate, we recommend the use of boot (CM option, see secton 11) to protect the

manual override.

9 - JUNCTION BOX

0.01/100

light light

DUAL SOLENOID

SINGLE SOLENOID
port A

O,

A port end

SINGLE SOLENOID

port B

B port end

41 231115 ED
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D DS3JB

SERIES 10

10 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm [inch]

DS3JB - S*
DS3JB - RK
11.2 [.44]
7.5[.30]
] Y f ZA
=l Ll el B
1 l - |
(] | l 'F? -
| | /) 7%
a /_,E I = \ b
= U-—J [ﬁ] L—H — 89 [3.51] _—r.ﬁi.{
N = 1 | \ I |1 h —
@2 T a = ree [\
1 I
11y | i
@7 / ‘ 22.5[.89] '
‘L46 [1.81]«L

e 73[2.87] —=—t=— 65 [2.56] —=| @ # 47185
211 [8.31] VL. :

75 [3.00]

DS3JB-SA — o solenoid at B port end
TA F.7] forDs3JB-sB
7 | DS3JB-TB Mounting surface with sealing rings:

4 pcs. AS568-012 90 Shore A

- —
".-—J L_ﬂ et o 9 Standard manual override included
— i ‘ E] ‘ } noon in the solenoid tube
B e | I L | _ i R T I !
— ARG B 3| Coil
s il Fizzz=z=gh -
bk L 4 | Junction box
5 | Port 1/2” NPT plugged
ta—— 73 [2.87] —=t=— 65 [2.56] —=
146 [5.74] 6 | Port for cable gland 1/2” NPT
7 Locking ring

tightening torque 4-5 Ibf-ft

11 - CM MANUAL OVERRIDE
o)

/
b e
w7/
‘/

91.2 [3.59] ——= Code: 0269201

[N RN
|
L
F——

6/8
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12 - SPARE PARTS

DS3JB

SERIES 10

COILS IDENTIFICATION CODE

C|20.6/-| |K6|/|10

Supply voltage

SEALS KIT

A120-60 = 110/120 V - 60 Hz
A240-60 = 220/240 V - 60 Hz

|— Series no.

(the overall and mounting

dimensions remain

unchanged from 10 to 19)

— Caoil electrical connection:
2 pins for junction box

The codes include the O-Ring nr. 5 and 6.

Cod. 1985406 NBR seals
Cod. 1985410 FPM (viton) seals

Coil locking ring cod. 0119333
Tightening torque 5 £0.5 Nm

Spring washer code 0550483

Call
(see identification code at side)

Solenoid tube :

TA20.6-DS3/10N (NBR seals)
TA20.6-DS3/10V (FPM seals)
NOTE: OR n° 5 included

AS568-016 70 Shore A

4 pcs. AS568-012 90 Shore A

Seal for junction box
code 0119407

Junction box

2 pcs. Phillips screws M3x25

13 - FASTENING BOLTS

4 SHC M5x30 - 1ISO 4762 (or 10-24 UNC - 2Bx1.25)

Tightening torque 4-5 Ibs.ft

41 231115 ED
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SERIES 10
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DUPLOMATIC 41 251/116 ED

OLEODINAMICA

MDS3

SOLENOID OPERATED
SWITCHING VALVE
SERIES 10

MODULAR VERSION
ISO 4401-03

p max 350 bar
Q max 50 I/min

MOUNTING INTERFACE

OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

— The MDS3 valve is used to switch multiple flow directions,
or to select pressure values. An application example can
be seen here below.

31 25.

f‘ 15*5 74&

37.5 (max)
o4
M5

— The straight flow paths pass the valve body and due to
this particular design feature, the MDS3 can be
assembled with all ISO 4401-03 modular valves.

— The special connection of the valve in parallel to the P - T
- A - B lines of the circuit allows easy construction of
differents hydraulic configurations, reducing pressure
drops to a minimum.

PERFORMANCES

APPLICATION EXAMPLE

(obtained with mineral oil with viscosity of 36 cSt at 50°C ) - - 1
Max operating pressure: Al |B
P - A - B ports bar 350 DS3-S1 ' a b
T port (DC version) 210 (cat. 41 150) PIT
T port (AC version) 140 1 11 |as B4
Maximum flow on P - A - B ports I/min 50 B Plr|ale
Ambient temperature range °C -20/+50 RPC1-*/M/A Ej
. (cat. 66200) S
Fluid temperature range °C -20/ +80 ! !
— - P1|T1 |At |B1
Fluid viscosity range cSt 10 + 400 r - e
Fluid contamination degree According to ISO 4406:1999 class 20/18/15 A ‘B !
Recommended viscosity cSt 25 MDS3-SA1 a
PIIT
Mass: double solenoid K 2 o111 | A1 lB1 !
single solenoid g 1,5 | N pltlalB
| N

41 251/116 ED
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1 - IDENTIFICATION CODE

MDS3

SERIES 10

MDS| 3| - /

10

Modular
switching valve

Size: ISO 4401-03

Spools (see paragraph 3):

S* SA* SB* TA
RSA1 RSB1 B

TA31 DC only

TB31 DC only

Series no.: (the overall and mounting
dimensions remain unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

Coil electrical connection :
K1 = plug for connector type DIN 43650

(standard)

K7 = plug for connector type
DEUTSCH DTO04-2P male
(available on D12 and D24 coils only)

D12 = 12V
D24 = 24V
D28 = 28V
D48 = 48V
D110=110V
D220 =220 V

Manual override

(see at paragraph 12):

Omit for override integrated in the
tube (standard)

— DC power supply

AC power supply

A24 = 24V -50Hz
A48 = 48V -50Hz
A110 =

110V -50Hz / 120V - 60 Hz
A220 =220V - 50Hz / 240V - 60 Hz

2 - SPOOLS TYPES

P1T1 A1 B1

PT A,B _
’ AI"B
RSA1 | v i
’ Pl T
P1T1 ArB1 B

PTAB

|

RSB1 !

|

P1T1 A1 B1

PTAB
’ A B
TA | DA i
’ Pl (T
P1TI Al BY N
PTAB
’ Al |B
TB ! b !
’ Pl [T
PITH AT BI -
PTAB
’ Al B
TA31 | a I
’ i T
P11 A1751 -
PTAB
’ Al [B
TB31 ! b !
P TJ
P11 At B1 B

41 251/116 ED
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D MDS3

SERIES 10

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

4 - PRESSURE DROPS Ap-Q

Ap [bar] A
14
4 FLOW DIRECTIONS
12 SPOOL P—>A| P—B | A—T | B—T
3 CURVES ON GRAPHS
10 A
5 L , S1, 512 2 | 2 | 3 [ 3
8 A /1
/ // S3 (%) 2 2 1 1
P 1
6 // 7 RSA1 2 2
4 e // TA S I I
2 A = TA31 3
7 = =
é—" - (*) the limit for central position of S3 spool
T is 25/Imin (curve 5)
0 5 10 15 20 25 30 35 40 45 50

Q [I/min]

5 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values indicated in the graphs are
relevant to the standard solenoid valve.

The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999
class 18/16/13.

p [bar] A p [bar] A
350 350
> 1 1
300 300
\ N
250 250
2
200 200
150 \ 150
100 100
50 50
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
Q [I/min] Q [I/min]
SPOOL CURVE SPOOL CURVE
S1, S12, RSA1, TA 1 S1, S12, RSA1, TA 1
S3 2 S3 2
TA31 3
6 - SWITCHING TIMES
The values indicated are obtained, according to ISO 6403
standards, with mineral oil viscosity 36 cSt at 50°C. TIMES (+10%) [ms]
ENERGIZING DE-ENERGIZING
DC 80 -150 15-25
AC 25-50 20 - 40

41 251/116 ED 3/6
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8 - ELECTRICAL FEATURES

8.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with

the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded
rotated to suit the available space.

Protection from atmospheric agents EN 60529

ring, and can be

MDS3

SERIES 10

SUPPLY VOLTAGE FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

DC valve 18.000 ins/hr
AC valve 10.000 ins/hr
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE)

In compliance with
2004/108/EC

In compliance with

(*) The protection degree is guaranteed only with the connector

correctly connected and installed

Connector IP 65 IP67 [IP69K LOW VOLTAGE 2006/95 EC

K1 DIN 43650 x (%) CLASS OF PROTECTION :

K7 DEUTSCH DT04 male N N () Call |nsu|a.t|on (VDE 0580) class H
Impregnation class F

NOTE: In order to further reduce the emissions is recommended the

use of type H connectors. These prevent voltage peaks on opening
of the coil supply electrical circuit (see cat. 49 000).

8.2 - Current and absorbed power for DC solenoid valve

The table shows current and power consumption values

relevant to the DC coils.

Using connectors type "D" (see cat. 49 000) with embedded
bridge rectifier it is possible to feed DC coils (starting from
48V voltage) with alternating current (50 or 60 Hz),

considering a reduction of the operating limits .

Available DC coils (values +5%)

8.3 - Current and absorbed power for AC solenoid valve

The table shows current and power consumption values at inrush and at holding, relevant to the different coil types for AC current.

Available AC coils (values * 5%)

Nominal |Resistance| Current | Power Coil code
voltage at 20°C | consumpt. |consumpt;
vl [Q] [A] W] K1 K7

D12 12 44 2,72 32,6 | 1903080 1902940
D24 24 18,6 1,29 31 1903081 | 1902941
D28 28 26 1,11 31 1903082
D48 48 78,6 0,61 29,3 | 1903083
D110 110 436 0,26 28,6 | 1903464
D220 220 1758 0,13 28,6 | 1903465

Nominal Freq. Resistance Current Current Power Power Call
) Voltage at 20°C consumption | consumption | consumption | consumption Code
Suffix ) ; ) -
at inrush at holding at inrush at holding
vl [Hz] [Q] (£1%) [Al [Al [VA] [VA] K1
A24 24 50 0.88 8.7 2.35 209 56.5 1902660
A48 48 3.2 4.5 1.25 216 60 1902661
110V-50Hz 1.9 0.48 209 52.8
A110 17.5 1902677
120V-60Hz 1.8 0.45 216 54
50/60 0.95 0.23 50.6
220V-50Hz : : :
A220 70 209 1902678
240V-60Hz 0.87 0.21 50.4

41 251/116 ED
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D MDS3

SERIES 10

8 - DC VALVE - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

75
|
& AT &
B8
ANTRY'B
My
a1 L
al __‘V"Es“’: :Vﬂ'gs""_— IF
e Lk
MDS3-SA*, -RSA*, -TA*
|
1T | I
s:' -$' v, \/T ¢- :\n--=
{ - 1 /\T,\ o \“":E
H AYSTs e
\ n P\ S/ o A -z
| s
_:--}#- 5 FBT:%(:?-- SB*, RSB*, TB* solenoid position
_g iy 3
| I
8
148
K7 coil connection
/
(7/ 1 Mounting surface with sealing rings:
58 = -——— -/— N° 4 OR 2037 (9.25x1.78) - 90 Shore
67.5 | 2 Standard manual override included in the
solenoid tube

3 | Coil removal space

4 | DIN 43650 electrical connector
(K1 standard connector shown)
to be ordered separately (see cat. 49 000)

5 | Connector removal space

41 251/116 ED 5/6



D

9 - DC VALVE - OVERALL AND MOUNTING DIMENSIONS

MDS3

SERIES 10

MDS3 - §*

C)

CTTT S

]:l__m

I:::T'" ]

F—

!

7
-

65

M= )
e
L= J

211

2)—
®
—

75

75 1.2

MDS3-SA*, -RSA¥,

-TA*

145

—-—t 23T

~— 49

dimensions in mm

solenoid position of
SB*, RSB*, TB* versions

N
[¢)]

Mounting surface with sealing rings:
N° 4 OR 2037 (9.25x1.78) - 90 Shore

Standard manual override included in the

solenoid tube

Coil removal space

DIN 43650 electrical connector to be
ordered separately (see cat. 49 000)

Connector removal space

10 - INSTALLATION

The valve can be mounted in any position. Valve fixing takes place by means of screws or tie rods,
with the valve mounted on a lapped surface, with values of planarity and smoothness that are equal to

or better than those indicated in the drawing.

If the minimum values of planarity and/or smoothness are not met, fluid leakages between valve and

mounting surface can easily occur.

11 - ELECTRIC CONNECTORS

Surface finishing

The solenoid valves are supplied without connectors. For coils with standard electrical connection K1 type (DIN 43650) the connectors can be

ordered separately: see catalogue 49 000.

12 - MANUAL OVERRIDES

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Three different manual override versions are available upon request: CM: boot protected; CP: Push (for DC valves only); CPK: Push manual
override with mechanical retention (for DC valves only).

For more information about these manual overrides, see the catalogue 41150.

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 251/116 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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MOUNTING INTERFACE

41 270/216 ED

MDF3

MODULAR VERSION
ISO 4401-03

p max 350 bar
Q max 50 I/min

OPERATING PRINCIPLE

SHUT-OFF SOLENOID VALVE
SERIES 10

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

! . |
31 259 1—37

7.5 (max)

[l
e

Shut-off solenoid valve, direct-acting, available in two
versions at rest: with lines blocked and with unloading
lines.

It is used with directional control servovalves to guarantee
the circuit’s safety if there is a power failure.

Wet armature solenoids with interchangeable coils are
used (for further information see par. 6).

SPOOL TYPE

(see hydraulic symbols table)

Type “A”: it is used to unload the lines, with the valve at rest.
Type “C”: it is used to block the lines, with the valve at rest.

PERFORMANCE RATINGS

(working with mineral oil of viscosity of 36 cSt at 50°C)

HYDRAULIC SYMBOLS

Maximum operating pressure bar 350
Maximum flow rate I/min 50
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999

class 20/18/15

Recommended viscosity

cSt

25

Mass

kg

1,5

MDF3-A

41 270/216 ED
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D

1 - IDENTIFICATION CODE

MDF3

SERIES 10

MD F| 3| - /

10

- K1

| S

Modular solenoid
valve

FAIL SAFE feature

ISO 4401-03 (CETOP 03)
size

Spool type:
A = open (with lines A1 and B1in T at rest)
C = closed (with lines A1 and B1 closed, at rest)

L Coil electrical connection:
plug for connector type DIN 43650

(standard)
Power supply:
D12 =12V
D24 =24V
D48 =48V
D110 =110V
D220 =220V

D00 = valve without coils

(see NOTE)

—— Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series: (the overall and mounting dimensions
remain unchanged from 10 to 19)

NOTE: the locking ring of the coil and the relevant O-Rings are supplied together with valves.

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

3 - PRESSURE DROPS Ap-Q
(obtained with viscosity 36 cSt at 50 °C)

Ap
[bar] “ A>A1
15 B-B1
12,5 /
10
7.5
e
° / & T
- T4
0 10 20 30 40 50 60
Q [I/min]

4 - SWITCHING TIMES

The values indicated are obtained according to ISO 6403
standard, with mineral oil viscosity 36 cSt at 50°C.

41 270/216 ED

TIMES

ENERGIZING

DE-ENERGIZING

60 + 90 ms

20 + 50 ms
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D

5 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions.
The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the

nominal voltage.

MDF3

SERIES 10

The values have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999 class 18/16/15.

[bar] ‘
350
300 \ @

250

200

150
100

50

-
0 10 20 30 40 50
Q [I/min]

6 - ELECTRICAL FEATURES

6.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated, to suit the available space.

NOTE 1: In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see cat. 49 000).

NOTE 2: The IP65 protection degree is guaranteed only with the
connector correctly connected and installed.

6.2 - Current and absorbed power

The table shows current and power consumption values
relevant to the different coil types for DC.

1) Curve related to the de-energizing of the solenoid valve
Curve related to the energizing of the solenoid valve,

without any flow in A and B lines

2) Curve related to the energizing of the solenoid valve, with

flow in A and B lines

VOLTAGE SUPPLY FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

18.000 ins/hr

DUTY CYCLE

100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE 1)

In compliance with
2004/108/EC

LOW VOLTAGE

In compliance with
2006/95/EC

CLASS OF PROTECTION:
Atmospheric agents (IEC EN 60529)

IP 65 (NOTE 2)

Using connectors type "D" (see cat. 49 000) with Suffix

embedded bridge rectifier it is possible to feed DC coils
(starting from 48V voltage) with alternating current (50 or

60 Hz), considering a reduction of the operating limitsof
about 5-10%.

41 270/216 ED

Coil insulation (VDE 0580) class H
Impregnation class F
Coils for direct current (values * 5%)
Nominal Resistance Current Power Call
voltage at 20°C consumpt. | consumpt. code
vl [Q] [A] W]
D12 12 4.4 2,72 32,6 1903080
D24 24 18,6 1,29 31 1903081
D48 48 78,6 0,61 29,3 1903083
D110 110 436 0,26 28,6 1903464
D220 220 1758 0,13 28,6 1903465
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7 - ELECTRIC CONNECTORS

The solenoid operated valves are delivered without the connectors. They must be ordered separately.

For the identification of the connector type to be ordered, please see catalogue 49 000.

8 - OVERALL AND MOUNTING DIMENSIONS

MDF3

SERIES 10

15

]
i)

7.5+

75

dimensions in mm

148

1.2

—®

& T
6%

PNZEN
& @P$

1 Mounting surface with sealing rings:
4 OR type 2037 (9.25x1.78) - 90 Shore

2 Standard manual override included in the

solenoid tube

3 | Coil 360° revolving (to suit the available

space)

4 | Coil removal space

5 | DIN 43650 electrical connector to be
ordered separately (see cat. 49 000)

6 | Connector removal space

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.

Tel. +39 0331.895.111
Fax +39 0331.895.339

20015 PARABIAGO (M) « Via M. Re Depaolini 24
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MOUNTING SURFACE

41 310/116 ED

SOLENOID OPE
DIRECTIONAL CONTROL

DS5

RATED
VALVE

SERIES 12

SUBPLATE MOUNTING
ISO 4401-05

p max 320 bar
Q max 150 I/min

OPERATING PRINCIPLE

ISO 4401-05-04-0-05
(CETOP 4.2-4-05-320)

%z\\ M6x10

@11.2 (max) /

\ optional “T”

port

PERFORMANCE RATINGS (with mineral oil of viscosity of 36 cSt at 50°C)

— Direct acting, subplate mounting directional control valve,
with mounting surface according to 1ISO 4401.

— The valve is supplied with 3 or 4 way designs and with
several interchangeable spools with different porting
arrangements.

— The valve body is made with high strength iron
castings provided with wide internal passages in

order to minimize the flow pressure drop. Wet

armature solenoids with interchangeable coils are
used (see paragraph 7).

— The valve is available with DC or AC solenoids.
DC solenoids can also be fed with AC power
supply, by using connectors with a built-in rectifier

bridge (see paragraph 7.2).

— The DS5 directional valve direct current version

is available in the following special versions:
- version with Y external subplate drain port, (see
par. 13.1 and 13.2).
- version with soft-shifting
(see par. 13.3 and 13.4)
- version with adjustable “soft-shift” device
(see paragraph 13.5)

DC AC
Maximum operating pressure
P-A-B ports bar 320
T port - standard version 210 140
T port - version with Y port (ext.drain) 320 -
Maximum flow rate I/min 150 120
Pressure drops Ap-Q see paragraph 4
Operating limits see paragraph 6
Electrical features see paragraph 7
Electrical connections see paragraph 11
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 = 400
according to
Fluid contamination degree ISO 4406:1999
class 20/18/15
Recommended viscosity cSt 25
Mass: single solenoid valve k 4,5 3,6
double solenoid valve g 6,1 43

41 310/116 ED
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D DS5

SERIES 12

1 - IDENTIFICATION CODE

DS 5| - /|12 - /
Solenoidj |

s Option: Surface
operated directional
cgntrol val\;e I treatment not standard.

Omit if not required
(see NOTE 2)

ISO 4401-05 size

Spool type
(see par. 3) Manual override:
S* TA omit for override integrated in the
SA* TB tube (standard)
SB* RK CM = manual override, boot
protected (only for DC version)

. CK = knob manual override

Series:

ly for DC i
(the overall and mounting dimensions (only for version)

remain unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard) L Coil electrical connection (see par. 11):
V = FPM seals for special fluids ( par. 11):

K1 = plug for connector type DIN 43650

(standard)
DC power supply K2 = plug for connector type AMP JUNIOR
D12=12V (available on D12 and D24 coils only)
D24 =24V K7 = plug DEUTSCH DT04-2P for male
D28 =28V connector type DEUTSCH DT06-2S
D48 =48V (available on D12 and D24 coils only)
D110=110V
D125=125V
D220 =220V

D00 = valve without coils (see NOTE 1)

AC power supply

A24 =24V - 50 Hz.

Not available for S4, SA4, SB4, S7 and S8 spools
A48 =48V -50 Hz

A110=110V -50Hz /120 V - 60 Hz

A230 =230V -50Hz/240V - 60 Hz

A00 = valve without coils (see NOTE 1)

F110 =110V -60 Hz

F220 =220V -60Hz

NOTE 1: Coils locking ring and related OR are supplied together with valves.
NOTE 2:The standard surface treatment is phosphating black.

On request we can supply these valves with zinc-nickel finishing, making the valve suitable to ensure a salt spray resistance up to
240 hours (test operated according to UNI EN ISO 9227 standard and test evaluation operated according to UNI EN ISO 10289
standard)

Add /W7 at the end of the identification code.

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

41 310/116 ED 2/14
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3 - SPOOL TYPE

DS5

SERIES 12

Type S*:
2 solenoids - 3 positions
with spring centering

o BT T

s cAHHHTR
ss AN HL K
se AUIHIEIHEH
ss ALK
N va DA R Y
s ALIHEIHDE
so tALIHEIHD
so AN K
sto LA /AE] LS
su AN EL AR
sr2 ALK TS
srr AN AL LS
o va A B 1 | Y
sto AL I TS
s20 DAL HIERS
s AL DS
s2o DAL [ERS
s2s AL L DS

Type RK:
2 solenoids - 2 positions
with mechanical retention

2=l [els
e AL
RK02 IZ[X:[HMEI
e v O
S v D R o

Type SA*:
1 solenoid side A

2 positions (central + external)

a2l [o]”
sw AL [
s ZLATHIHT™
SA3 ZI:XIX]EM
sae ALIHIE™

Type TA:

1 solenoid side A

2 external positions
with return spring

2zl [o]
e DA B
TA02 ZI:Z:[H]EVW
mas L[]

Type SB*:
1 solenoid side B

2 positions (central + external)

with spring centering
A B
MPE;EIE b
O N e
SB2 NV[B:[H]EE
ses I [
SB4 MHH[X]E

Type TB:

1 solenoid side B

2 external positions
with return spring

o T T
TB02 WHME
o S

Besides the diagrams shown, which are the most frequently used, other special versions are available: consult our technical department
for their identification, feasibility and operating limits.

41 310/116 ED
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4 - PRESSURE DROPS Ap-Q
(obtained with viscosity 36 cSt at 50 °C)

Ap

bar] |
20
18

/
16 /
/

4

N

N

14

/

/5
. Y/
6 e

6
4 P
2

A
\

_—
0 25 50 75 100 125 150

Q [l/min]

Ap
[bar]

6 /, //
: J
2 L

—
25 50 75 100 125 150
Q [I/min]

o

5 - SWITCHING TIMES

The values indicated are obtained according to ISO 6403 standard,
with mineral oil viscosity 36 cSt at 50°C.

41 310/116 ED

DS5

SERIES 12

PRESSURE DROPS WITH VALVE ENERGIZED

FLOW DIRECTION
SPOOL TYPE P-A | P-B | A-T | B-T
CURVES ON GRAPH

S1, SA1, SB1 2 2 1 1
S2, SA2, SB2 3 3 1 1
S3, SA3, SB3 3 3 2 2
S4, SA4, SB4 1 1 2 2
S5 2 1 1 1
S6, S11 3 3 2 2
S7, S8 1 1 2 2
S9 3 3 2 2
S10 1 1 3 3
S12 2 2 1 1
S$17, S19 2 2 1 1
S18 1 2 1 1
S$20, S22 2 4 4 -
S21, S23 4 2 4
TA, TB 3 3 2 2
TAQ2, TB02 3 3 2 2
TA23, TB23 4 4
RK 3 3 2 2
RK02 3 3 2 2
RK1, 1RK 3 3 2 2

For pressure drops between A and B lines of
S10, S20, S21, S22 spools which are used in
the regenerative diagram, refer to curve 5.

PRESSURE DROPS WITH VALVE IN DE-ENERGIZED POSITION

FLOW DIRECTION
SPOOL TYPE P-A | P-B | AT | B-T | P-T
CURVES ON GRAPH
S2, SA2, SB2 6
S3, SA3, SB3 7
S4, SA4, SB4 6
S5 3
S6 7
s7 6
S8 6
810 3 3
S11
S18 3
S22 7
TIMES [ms]
COIL TYPE
ENERGIZING -ENERGIZING
DC 100 + 150 ms 20 + 50 ms
AC 15+ 30 ms 20 + 50 ms

414
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6 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions.

DS5

SERIES 12

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage.

The values have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999 class 18/16/13
and are relevant to the standard solenoid valve.

The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

For flow and pressure performances of soft-shifting configuration (options F) see par. 13.4.

Flow and pressure performances of adjustable soft-shifting device configurations (options S, par. 13.5) are influenced by the set shifting time.

DC SOLENOID VALVE
p
[bar] |
350 :
N . 6
300
8\\ 34\‘ 2 &
250 N RN
200 7
150 N
3
100
50
6 -
0 30 60 90 120 150
Q [I/min]
AC SOLENOID VALVE
p
[bar] | 2,7
350 p
320 9 3\ \4 8
5
250 ~—\\ 5
200 |8 ~ ° \\ 9 3
150 \\\3\ 4
100
50 5
71 6l ]9 -
0 30 60 90 120 150
Q [I/min]

41 310/116 ED

SPOOL CURVE SPOOL CURVE
P—A|P—B P—A|P—B

S1,SA1,SB1| 1 1 S17 1 4
S2,SA2,SB2| 1 1 S18 1 1
S3, SA3,SB3| 2 2 S19 4 1
S4,SA4,SB4| 3 3 S20 8* 7
S5 1 1 S21 7 8*
S6 2 1 S22 6 6
S7 3 3 S23 6 6*
S8 3 3 TA, TB 5 5
S9 1 1 TAO02, TB02 4 4
S10 3 3 TA23, TB23 1 1
S11 1 2 RK 1 1
S12 1 1 RK02 1 1
RK1, 1RK 1 1

* Performance obtained for a valve with A and B lines
connected the one to the piston-side chamber and the other
to the rod-side chamber of a double-acting cylinder with area

ratio 2:1.
SPOOL CURVE SPOOL CURVE
P—A |P—B P—A |P—B

S1, SA1, SB1 1 1 S17 1 5
S2, SA2, SB2 2 2 S18 1 1
S3, SA3, SB3 2 2 S19 5 1
S4, SA4, SB4 4 4 S20 o* 8
S5 1 1 S21 8 9
S6 2 1 S22 7 7
S7 3 3 S23 7 7
S8 3 3 TA, TB 1 1
S9 2 2 TA02, TB02 5 5
S10 1 1 TA23, TB23 1 1
S11 1 2 RK 1 1
S12 1 1 RK02 1 1
RK1, 1RK 1 1
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7 - ELECTRICAL FEATURES

7.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated, to suit the available space.

Protection from atmospheric agents CEl EN 60529

DS5

SERIES 12

VOLTAGE SUPPLY FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

15.000 ins/hr

DUTY CYCLE

100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE 1)

In compliance with
2004/108/EC

In compliance with

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

7.2 - Current and absorbed power for DC
solenoid valve
The table shows current and power consumption

LOW VOLTAGE
Plug-in type IP65 | IP67 | IP69K OW VOLTAG 2006/95/EC
K1 DIN 43650 X (*) CLASS OF PROTECTION:
K2 AMP JUNIOR " () ICO|I |nsula_t|or.1 (VDE 0580) class H
mpregnation: class F
K7 DEUTSCH DT04 male X X x (¥) L
NOTE 1: In order to further reduce the emissions, use of type H

connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see CAT. 49 000).

Coils for direct current (values * 5%)

values relevant to the coil types for DC.
. A . Nominal |Resistance| Current Power Coil code
Using connegtors typ('a. D. (see ca.t. 49 000) with Suffix | voltage at 20°C | consumpt. [consumpt
embedded bridge rectifier it is possible to feed DC V] Q] Al W] K1 K2 K7
coils (starting from 48V voltage) with alternating '
current (50 or 60 Hz). D12 12 3,2 3,75 45  [1903200] 1903210 [1903220
However, when supplylng the valve with rectified D24 24 12 2 48 19032011 1903211 | 1903221
current, it is necessary to consider a reduction of
the operating limits by 15-20% approx. D28 28 16,2 172 48 1903202
D48 48 49 0,98 47 1903203
D110 110 250 0,44 48 1903204
D125 125 338 0,37 46 1903206
D220 220 1050 0,21 47 1903205
7.3 - Current and absorbed power for AC solenoid valve
The table shows current and power consumption values at inrush
and at holding, relevant to the different coil types for AC current.
Coils for alternating current (values * 5%)
Suffix Nominal Frequency Resistance Current Current Power Power Coil
voltage at 20°C consumption | consumption | consumption |consumption code
at inrush at holding at inrush at holding
V] [Hz] [ohm] [Al [Al [VA] [VA]
A24 24 50 0,53 25 3,96 600 95 1902890
A48 48 2,09 12,5 2,3 600 110 1902891
110V-50Hz 10,9 5,2 0,96 572 105
A110 1902892
120V-60Hz 50/60 10,9 5,2 0,89 572 105
230V-50Hz 52,7 2,8 0,46 644 105
A230 1902893
240V-60Hz 52,7 2,8 0,38 644 105
F110 110 60 8,80 5,2 0,95 572 105 1902894
F220 220 35,2 2,7 0,48 594 105 1902895

41 310/116 ED
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8 - OVERALL AND MOUNTING DIMENSIONS FOR DC SOLENOID VALVES

DS5

SERIES 12

s
———
-RK |1
gt
]
:.;:”F**’ L — 82
F 31
=
106

5= ()

113

DS5 - SA*
/@ DS5-TA
Fan
S gl
| |
\ TIT
| B 82
T==t——H I T**“;;:‘*’* !
o
AR
10

97

w 213

75

Valve fastening: 4 SHC screws 1ISO 4762 M6x40

Tightening torque: 8 Nm (screws A8.8)

Threads of mounting holes: M6x10

Mounting surface with sealing rings:

5 OR type 2050 (12.42x1.78) - 90 Shore
Additional for Y version only:

1 OR 2037 (9.25x1.78) - 90 shore

Standard manual override included in the
solenoid tube

Coil (360° revolving)

Coil removal space

DIN 43650 connector (standard K1 shown)
to be ordered separately (see cat. 49 000)

Connector removal space

Locking ring: tightening torque: 6 Nm

41 310/116 ED
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9 - OVERALL AND MOUNTING DIMENSIONS FOR AC SOLENOID VALVES

DS5

SERIES 12

DUPLOMATIC

@

45
12— 215
f
&
“TEI-- N = .
S
DS5 - SA*
DS5-TA 15%@
ar T )
B sy
L
\‘\
‘
BUPLOMATIC 109
Sl I 10| NI 11111 o Y
iin | 2 ‘
| [
DARNIN
97 =10
181
45

solenoid position for SB* and TB configurations

12— 21.5

Valve fastening: 4 SHC screws I1SO 4762 M6x40

Tightening torque: 8 Nm (screws A8.8)

Threads of mounting holes: M6x10

dimensions in mm

O

S| e
1@

Mounting surface with sealing rings:
5 OR type 2050 (12.42x1.78) - 90 Shore

Standard manual override included in the
solenoid tube

Coil (360° revolving)

Coil removal space

DIN 43650 connector - to be ordered
separately (see cat. 49 000)

Connector removal space

Locking ring: tightening torque: 4.5 - 5 Nm

41 310/116 ED
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10 - INSTALLATION

Configurations with centering and return springs can be mounted in any position; type RK valves -
without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.
Valve fixing is by means of screws or tie rods, with the valve mounted on a lapped surface, with values
of planarity and smoothness that are equal to or better than those indicated in the drawing.

If the minimum values of planarity and/or smoothness are not met, fluid leakage between valve and
mounting surface can easily occur.

11 - ELECTRIC CONNECTIONS

connection for DIN 43650 connector type h
code K1 (standard) — % —

DS5

SERIES 12

Surface finishing

connection for AMP JUNIOR connector type

code K2 /
!

connection for /

DEUTSCH DTO06-2S male connector type ,

code K7 e | R

12 - ELECTRIC CONNECTORS

The solenoid operated valves are delivered without connectors. For coils with standard electrical connections K1 type (DIN 43650) the
connectors can be ordered separately. For the identification of the connector type to be ordered please see cat. 49 000. For K2 and K7

connection type the related connectors are not available.

41 310/116 ED
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13 - SPECIAL VERSIONS FOR DC SOLENOID VALVE

13.1 - Identification code for external drain version

DS5

SERIES 12

D S| 5| - /12 -

K1 /

Solenoid j

operated directional
control valve

1ISO 4401-05 size

Spool type (see par. 3)

Series n.:
(the overall and mounting dimensions remain
unchanged from 10 to 19)

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

NOTE :The standard surface treatment is phosphating black.

On request we can supply these valves with zinc-nickel finishing, making
the valve suitable to ensure a salt spray resistance up to 240 hours (test
operated according to UNI EN ISO 9227 standard and test evaluation
operated according to UNI EN ISO 10289 standard)

Add /W7 at the end of the identification code.

(availab

Option: Surface

Omit if not required
(see NOTE)

Manual override:

omit for override integrated in the

tube (standard)

CM = manual override, boot
protected

CK = knob manual override

treatment not standard.

— Port for subplate external drain

Coil type Coil electrical connection (see par. 11):
D12 =12V K1 = plug for connector type DIN 43650
D24 =24V (standard)

D28 =28V K2 = plug for connector type AMP JUNIOR
D48 =48V (available on D12 and D24 coils only)
o1z~ 125 ST e ey
D220 = 220 V/ connector type -

le on D12 and D24 coils only)

13.2 - Subplate external drain port (option Y)

This version allows the operation with pressures up to 320 bar on
the valve T port.

It is a drain port Y realized on the valve mounting interface in
compliance with ISO 4401-05-05-0-05. The Y port is connected with
the solenoid chamber: in this way the tubes are not stressed by the
pressure operating on the valve T port.

41 310/116 ED

~— 62 —=
~=— 54
—— 50.8
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13.3- Identification code for soft-shifting versions

DS5

SERIES 12

D S| 5| -

Solenoid j

operated directional
control valve

ISO 4401-05 size

Spool type (see par. 3)
S1 S4 TA
S2 s7 TB
S9 S8 TA02
S12 TB02

Series n.:

12 - for version S

13 - for version F

(the overall and mounting dimensions remain
unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Power supply

D12 12V
D24 24V
D28 28V
D110=110V
D220 =220V

Manual override:
omit for override integrated in the
tube (standard)

CM = manual override, boot

protected

CK = knob manual override

L Options:

F = soft-shifting (see par. 13.4)
S = adjustable soft-shifting device
(see par 13.5)

Coil electrical connection (see par. 11):
K1 = plug for connector type DIN 43650

(standard)

K2 = plug for connector type AMP JUNIOR
(available on D12 and D24 coils only)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

13.4 - Fixed restrictor for soft-shifting (option F)
This version enables hydraulic actuators to perform a smooth start and stop by reducing the speed of movement of the valve spool.

The diagram on the side shows the operating limits of the spools available in the soft-shifting version (Note: for this version, the S9 spool must
be used instead of the S3 one). The table on the side shows the switching times. The values indicated are obtained according to ISO 6403

standard, with mineral oil viscosity 36 cSt at 50°C.

The shifting time and characteristics curves are influenced by the viscosity (and thus by the temperature) of the operating fluid. Moreover,
times can vary according to the flow rate and operating pressure values of the valve.

p

[bar] ‘

350

N\
300 3\\ 2\ 1
250 \
200

\\
150

SPOOL TYPE| CURVE TIMES
P-A | P-B | ENERGIZING |DE-ENERGIZING

S1, 812 1 1 300 + 500 300 + 500
S2 2 2 450 200 + 300
S4, 87, S8 3 3 400 400 + 200
S9 1 1 300 + 500 300 + 500
TA, TB 2 2 300 + 400 300 + 400
TAO2, TB02 2 2 400 200 + 300

100 >
50 3
0 25 50 75 100 125 150
Q [I/min]
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DS5

SERIES 12

13.5 - Directional solenoid valve with adjustable “soft-shifting” device (option S)

This solenoid valve is supplied with a suitable device, adjustable by the user, which enables the control of the valve spool shifting time.
In this way the hydraulic actuators can perform smooth movements, by controlling the valve switching time according to the machine cycle and

the inertia of the moving parts.

NOTE: during the first start-up the valve body must be filled with the operating fluid through the tap (1) .

1 Spanner for plug: 17 mm - tightening torque 20 Nm

2 | Socket hex adjustment screw for shifting time:

spanner 2,5 mm

14 - MANUAL OVERRIDES FOR DC SOLENOID VALVES

14.1 - CM - Manual override, boot protected

14.2 - CK-DS5/10 Knob manual override

131

Code: 0239050

128

When the set screw is screwed and its point is aligned with
the edge of the knob, tighten the knob till it touches the
spool: in this position the override is not engaged and the
valve is de-energized. After adjusting the override, tighten
the set screw in order to avoid the knob loosing.

Spanner: 3 mm

Code: 3401150003

41 310/116 ED
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15 - SPARE PARTS FOR DC SOLENOID VALVE

DS5

SERIES 12

DC COILS IDENTIFICATION CODE

C |31 /|21
Series no.:

Supply voltage (the overall and mounting
D12 = 12V dimensions remain
D24 = 24V unchanged from 20 to 29)
D28 = 28V
D48 = 48V
B:;g ; 1;2 x Coil electrical connection (see par. 11):
D220 = 220 V K1 = plug for connector type DIN 43650

(standard)
K2 = plug for connector type AMP JUNIOR
(available on D12 and D24 coils only)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

1 Coil locking ring with seal included cod. 0119383
tightening torque: 6 Nm

2 | ORM type 0320 - 25 (32x2.5) - 70 Shore

3 | Coil (see identification code)

4 Solenoid tube
TD31-M27/20N (NBR seals)
TD31-M27/20V (FPM seals)

NOTE: the solenoid tube is supplied with OR n° 5.

5 | OR type 3-912 (23.47x2.95) - 70 Shore

6 | N.5OR type 2050 (12.42x1.78) - 90 Shore

7 For version with external subplate drain only
(Y option):
OR type 2037 (9.25x1.78) - 90 Shore

SEALS KIT

The codes here below include O-Rings ref. 2, 5, 6 and 7.

Cod. 1984418 NBR seals
Cod. 1984419 FPM (viton) seals

41 310/116 ED
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16 - SPARE PARTS FOR AC SOLENOID VALVE

DS5

SERIES 12

AC COILS IDENTIFICATION CODE

Cl254/-| K1/ 11

Series no.:

Supply voltage (the overall and
A24 = 24V -50Hz mounting dimensions
A48 = 48V -50Hz remain unchanged
A110 =110V - 50 Hz from 10 to 19)

120 V - 60 Hz
A230 =230V - 50 Hz

240V - 60 Hz _ plug for connector type

F110 = 110 V - 60 Hz DIN 43650 (standard)

F220 = 220V - 60 Hz

SEALS KIT

The codes here below include O-Rings ref. 2, 4, 6 and 7.

Cod. 1984420 NBR seals
Cod. 1984421 FPM (viton) seals

-

Coil locking ring cod. 0119402
tightening torque: 4.5 - 5 Nm

OR type 4100 (24.99x3.53) - 90 Shore

Coil (see identification code)

OR type 2112 (28.30x1.78) - 90 Shore

al Ml W[ DN

Solenoid tubes:

TA25.4-M27/11N (NBR seals)
TA25.4-M27/11V (FPM seals)

NOTE: the tube is supplied with OR n°6.

OR type 3-912 (23.47x2.95) - 70 Shore

N. 5 OR type 2050 (12.42x1.78) - 90 Shore

17 - SUBPLATES (see catalogue 51 000)

Type PMD4-AI4G with rear ports 1/2” BSP

Type PMD4-AL4G with side ports 1/2” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 310/116 ED
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DUPLOMATIC 41 320/110 ED
OLEODINAMICA

DS5JB

SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

ALTERNATING CURRENT
SERIES 10

NFPA D05 (ISO 4401-05 / CETOP 05)

p max 4600 psi

Q max 32 GPM
MOUNTING INTERFACE OPERATING PRINCIPLE
NFPA D05
ISO 4401-05-0-04-05 =—2.125 ﬂ

(CETOP 4.2-4-05-320) __| o 0

0.248
o

[«2)

E

¢

1

— 0.843

1.812 —=—o
1.281 |=—
|
ps|
V N1

I
‘—I
o

Ty

\ 1/4 - 20UNC -2B
o

/ optional
0.44 (max) "T" port

PERFORMANCES (with mineral oil of viscosity of 36 cSt at 50°C)

— Direct acting, subplate mounting directional control
valve, with mounting surface according to NFPA D05
standard.

— The valve body (1) is made with high strength
iron castings provided with wide internal
passages in order to minimize the flow
pressure drop. Wet armature solenoids (2) with

Maximum flow rate GPM 32 easily removable interchangeable coils (3) are

used (for further information on solenoids see

Maximum operating pressure
Ports P-A-B psi 4600
Port T 2000

Pressure drop Ap-Q see paragraph 4 par. 7). It is supplied with junction box (5) for
Operating limits see paragraph 6 the electrical connection.

] — The valve is supplied with 3 or 4 way designs
Electrical features see paragraph 7

and with several interchangeable spools (4)
Electrical connections junction box with different porting arrangements.

—Th Ive i ilable with A lenoids.
Ambient temperature range °F -4/ +125 ¢ valve is available with AC solenoids
Fluid temperature range °F -4/ +175
Fluid viscosity range cSt 10 - 400

Fluid contamination degree according to 1SO 4406:1999

class 20/18/15
Recommended viscosity cSt 25
Masse: single solenoid valve Ibs 5.5
double solenoide valve 7.5

41 320/110 ED 1/8



D DS5JB

SERIES 10

1 - IDENTIFICATION CODE

D S 5JB - /10 -| |K6

Solenoid j

operated directional
control valve

Coil electrical connection:

NFPA DO5 size 2 pins for junction box

Junction box — Coil type

A120-60 =120V -60 Hz
A220-60 =220V -60Hz

Configuration and spool type

(see par. 3)
Series: (the overall and mounting dimensions Seals:
remain unchanged from 10 to 19) N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 175 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.

41 320/110 ED 2/8
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3 - CONFIGURATIONS

DS5JB

SERIES 10

Type S*:
2 solenoids - 3 positions
with spring centering

S e B O v
s> CDUHHIHTES
9 va AN ST
s AUIHIEIHE
ss AL
N va A N | Y
s tALIHIEIHDGES
ss (ALIHIHIHDHES
0 va EARN S
so A /AE] HR
sun AN EL ALK
8 va A O [

Type RK:
2 solenoids - 2 positions
with mechanical retention

A B
s B Y
P T
e AL

operating limits.

Type SA*:

1 solenoid side A

2 positions (central + external)
with spring centering

o AT
SA2 dZIHH\AN

SA3 |Z|:Z:[T\L]EEIWv
SA4 ﬂHHM

Type TA:

1 solenoid side A

2 external positions
with return spring

ozl [e]”
AL
TAO2 ﬂHﬂw

Type TA23 / TB23
three-way valve - 1 solenoid - 2 external positions, return spring

A B
2] 2]
P T
TA23 a IZIEEiW

Besides the diagrams shown, which are the most frequently used, other special versions
are available: consult our technical department for their identification, feasibility and

Type SB*:

1 solenoid side B

2 positions (central + external)
with spring centering

o T Tl
SB2 WVHH]EE
s T Il
SB4 M/E[H[Z]E

Type TB:

1 solenoid side B

2 external positions
with return spring

Y TR
TB02 MHME

A B
"ol Telss
P T
1
TBZ3M/]ET,I]ZE b
Note:Type TB23 corresponds

to type 23TA of the old valve
(D4D)

41 320/110 ED
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4 - PRESSURE DROPS Ap-Q (obtained with viscosity 170 SSU at 120 °F)

Ap

[psi] | 4
300

270 / 3
240 / /|

210 // ,// ?
180 / ////
150 /S

120 /

90 A

60 P
30 %

_—

0 5 10 15 20 25 30 35 40

Q[GPM]

7

Ap

[psi] | 6 5
360
330 /

300 / /
270 / /
240 / /
210 / /
180 // /
150

120
a0 / //
60
30

—
0 5 10 15 20 25 30 35 40

Q [GPM]

5 - SWITCHING TIMES

The values indicated are obtained according to ISO 6403
standard, with mineral oil viscosity 170 SSUat 120°F.

41 320/110 ED

DS5JB

SERIES 10

PRESSURE DROPS WITH VALVE ENERGIZED

FLOW DIRECTION
SPOOL TYPE | P-A | P-B | AT | B-T
CURVES ON GRAPH

S1, SA1, SB1 2 2 1 1
S2, SA2, SB2 3 3 1 1
S3, SA3, SB3 3 3 2 2
S4, SA4, SB4 1 1 2 2
S5 2 1 1 1
S6 3 3 2 2
s7 1 1 2 2
S8 1 1 2 2
S9 3 3 2 2
$10 1 1 1 1
S11 3 3 2 2
S18 1 2 2 2
TA, TB 3 3 2 2
TA02, TB 02 3 3 2 2
TA23, TB23 4 4

RK 3 3 2 2

PRESSURE DROPS WITH VALVE IN DE-ENERGIZED POSITION

FLOW DIRECTION

SPOOL TYPE P-A | P-B AT B-T | P-T
CURVES ON GRAPH
$2, SA2, SB2 5
$3, SA3, SB3 6 6
S4, SA4, SB4 5
S5 3
S6
s7
S8
S9
$10
S11
S18 3
TIMES

SOLENOID TYPE

ENERGIZING DE-ENERGIZING

AC 15+ 25ms 20 + 50 ms

4/8
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6 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure with AC solenoids.

The value have been obtained accordind to ISO 6403, with mineral ail, viscosity 170 SSU, temperature 120 °F.

DS5JB

P
osit |
5000 1
ARE
4000 \ \4\
2N\ 2
3000 AN ~~
4 \ 2
2000
N
1000 ;
4 2
0 4 1216 20 24 28 32
Q[GPM]

SERIES 10
SPOOL TYPE | CURVE SPOOL TYPE | CURVE
P-A | P-B P-A | PB
S1,5A1,8B1 | 1 | 1 S9 2 | 2
S2,5A2,8B2 | 2 | 2 $10 111
S3,5A3,SB3 | 3 | 3 S 112
S4,SA4,5B4 | 4 | 4 $18 111
S5 | TA, TB 1| 1
6 , | TA02,TB02 | 2 | 2
- 4 | 4 TA23,TB23 | 1 | 1
S8 4 | 4 RK L

NOTE: The values indicated in the graphs are relevant to the standard solenoid valve. The operating limits can be considerably
reduced if a 4-way valve is used as a 3-way valve with port A or B plugged or without flow.

41 320/110 ED
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7 - ELECTRICAL FEATURES

7.1 Solenoids

These are essentially made up of two parts: tube and coil. The
tube is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring.

7.2 Current and absorbed power
The table shows current and power consumption values at inrush
and at holding, relevant to the different coil types for AC current.

Coils (values * 5%)

DS5JB

SERIES 10

SUPPLY VOLTAGE FLUNCTUATION

+ 10% Vnom

MAX SWITCH ON FREQUENCY

15.000 ins/hr

DUTY CYCLE

100%

Class of protection:

Atmospheric agents (CEI EN 60529)
Coil insulation (VDE 0580)
Impregnation

IP 65 (see note 2)
class H
class F

Note: The IP65 protection degree is guaranteed only with the connector

correctly connected and installed.

Type of Frequency| Nominal Resistance Current Current Power Power Code
coil voltage at 20°C consumption | consumption | consumption | consumption
at inrush at holding at inrush at holding
[HZ] vl [Ohm] (Al [Al [VA] [VA]
C26-A120-60K6/10, 50 120 9,65 4,5 0,88 540 105,6 1902840
C26-A220-60K6/10 220 29,6 25 0,46 550 101,2 1902841

8 - INSTALLATION

Configurations with centering and return springs can be mounted in any position; type RK valves -
without springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.
Valve fixing is by means of screws or tie rods, with the valve mounted on a lapped surface, with values
of planarity and smoothness that are equal to or better than those indicated in the drawing. If the
minimum values of planarity and/or smoothness are not met, fluid leakage between valve and
mounting surface can easily occur.

41 320/110 ED
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DS5JB

SERIES 10
9 - OVERALL AND MOUNTING DIMENSIONS
DS5JB - §*
DS5JB - RK
1/2'NPT
3 t - | 3 O
T 1Tk
1
[
i — 457
-— - - e — 1 i 2.79 *{ -
\ =i ‘
T | ﬁf] 1.22 l —
an f o
@} 278
3.82 2.95—~
w 9.72
2.95
0.48 0.85
i S |
P

1/2"NPT

DS5JB - SA*
DS5JB - TA

1T

/!

2.95

457
LU i
: ’j 1.32
I I
3.82 0.33
5.87

@ solenoid position for SB* and TB configurations

0.48 0.85

Drawing view in
compliance with 1ISO 128

RERCH

10
{_@g

s

&

279 7

|

dimensions in inches

Mounting surface with sealing rings

Standard manual override included in the

solenoid tube

!
.P

=
E

‘ )

2

B
“‘ﬁﬁm
i
[

Call

Q
.

Coil removal space

AT B
I

®

Junction box

'
L
I

See par. 10 and 11 for sealing rings and
fastening bolts

41 320/110 ED
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10 - SPARE PARTS FOR AC SOLENOID VALVE

DS5JB

SERIES 10

1 Coil locking ring - code 0119406
O-Ring type 2-120 (3100) - 70 shore

2 O-Ring type 2-007 (2015) - 70 shore
O-Ring type 6-454 (ORM-0300-40)
70 shore

6 Solenoid tubes:

TA26-M27/10N (NBR seals)

TA26-M27/10V (FPM seals)
NOTE: the tube is supplied with O-Ring rif. 7

7 | 20O-Ring type 3-912 - 70 shore

albh|wW|IN

8 | Junction box:
EJB5-D/10 (double solenoid valve)
EJB5-S/10 (single solenoid valve)

9 | 2bolts M3x35 (for single solenoid valve 1
bolt M3x35 + 1 bolt M3x6)

10 | 5 O-Ring type 2-014 (2050) - 90 shore

Coil (see identification code on the side) @

@ 010,

COILS IDENTIFICATION CODE

C 26 - K6/1E

Series no.: (the overall and
mounting dimensions remain
unchanged from10 to 19)

Supply voltage

A120-60 =120 V - 60 Hz
A220-60 =220 V - 60 Hz

Coil electrical connection:
2 pins for junction box

SEALS KIT

The codes here below include O-Rings ref. 2, 4, 6 and 10
Cod. 1984447 NBR seals
Cod. 1984448 FPM (viton) seals

11 - FASTENING BOLTS

4 bolts type 1/4-20 UNC-2Bx1 3/4 (12.9 class recommended)
Tightening torque 70 Ibs*inch

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

UNIVERSAL HYDRAULICS INT’L LTD

9337 Ravenna Road, Unit G,

TWINSBURG, OHIO 44087

Phone +330-405-1800 - Fax +330-405-1801
E-mail: duplomatic@ubhiltd.com

41 320/110 ED
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

41 330/116 ED

DL5

SOLENOID OPERATED

DIRECTIONAL CONTROL VALVE

COMPACT VERSION
SERIES 10

SUBPLATE MOUNTING
ISO 4401-05

p max 320 bar
Q max 125 I/min

OPERATING PRINCIPLE

ISO 4401-05-04-0-05
(CETOP 4.2-4-05-320)

——

——

16.7 —=

C ™ 3.2 —
©

— 5(.).8 j‘*

<
—
N

46 —=—
325 =

% Jo

o

@11.2 (max)

N
L

M6x10

optional
port “T”

PERFORMANCES (with mineral oil of viscosity of 36 cSt at 50°C)

— The valve body is made with high strength iron castings

Direct acting, subplate mounting directional control
valve, with mounting surface according to 1ISO 4401
standards.

The valve is suitable for special applications,
guaranteed by the reduced solenoid dimensions.

provided with wide internal passages in order to
minimize the flow pressure drop. Wet armature
solenoids with interchangeable coils are used (for
further information on solenoids see paragraph

7).

— The valve is supplied with 3 or 4 way designs
and with several interchangeable spools with
different porting arrangements.

— The valve is available with DC or AC current

solenoids.

_ , cc | cA
Maximum operating pressure:
-portsP-A-B bar 320
-port T 210 160
Maximum flow rate I/min 125 | 100
Pressure drop Ap-Q see paragraph 4
Operating limits see paragraph 5
Electrical features see paragraph 7
Electrical connections DIN 43650
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
. N according to 1ISO 4406:1999
Fluid contamination degree class 20/18/15
Recommended viscosity cSt 25
Masse: single solenoid valve K 2,8
double solenoid valve 9 3,7

41 330/116 ED
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1 - IDENTIFICATION CODE

DL5

SERIES 10

DL S| - /110

K1 /

Solenoid operatedJ

directional control
valve

Model in compact
execution

ISO 4401-05 (CETOP 05) size

Spool type (see paragraph 3):

S* TA*
SA* B*
SB* RK

Series no.: (the overall and mounting
dimensions remain unchanged from 10 to 19)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

NOTE 1: Coils locking ring and related OR are supplied together with
valves.

NOTE 2:The standard valve is supplied with surface treatment of
phosphating black.

The zinc-nickel finishing makes the valve suitable to ensure a salt
spray resistance up to 240 hours (test operated according to EN
ISO 9227 standards and test evaluation operated according to UNI EN
ISO 10289 standards).

Option:
treatment.

(see NOTE 2)

tube (standard)
CM = boot protected.
For DC version only.

CK = knob.
For DC version only.

— Coil electrical connection:

plug for connector type
DIN 43650 (standard)

DC power supply

D12 =12V
D24 =24V
D28 =28V

D00 = valve without coils (see NOTE 1)

AC power supply

A24 = 24V -50Hz
A48 = 48V -50Hz
A110 =110V - 50 Hz
A230 =230V -50Hz

A00 = valve without coils (see NOTE 1)

| WT = Zinc-nickel surface

Omit if not required

Manual override - see par. 12
Omit for override integrated in the

2 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

41 330/116 ED
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D DL5

SERIES 10
3 -SPOOL TYPE
Type S*: Type SA*: Type SB*:
2 solenoids - 3 positions 1 solenoid side A 1 solenoid side B
with spring centering 2 positions (central + external) 2 positions (central + external)
with spring centering with spring centering

A B A_B A_B

el [o] [ohs, ] [o]™ o] [ohs,

o AATZALIEHES snr A K AL™ s
s AXIHHHIIK sne A AJH[HT™ s “HHD
s AAINHE TS val{AN S s HLHE
s ALIBOIH sne ALIHE™ s OHX

Type RK: Type TA: Type TB:
2 solenoids - 2 positions 1 solenoid side A 1 solenoid side B
with mechanical retention 2 external positions 2 external positions
with return spring with return spring
A B A B A B
,,,,, \ —

el ek, ][] ] ol

P T P T P T

v N v DA S VAR oy
TA02 dZ]HIEM TB02 M[Z]HIEXI
v va 1 I R I o

NOTE: Others spools available on request only.

41 330/116 ED 3/10



D DL5

SERIES 10
4 - PRESSURE DROPS Ap-Q (obtained with viscosity of 36 cSt at 50 °C)
ENERGIZED VALVE
Ap [oarl FLOW DIRECTIONS
‘ SPOOL P—>A[P->B [ A>T [ BoT
20 ° 4 3 CURVES ON GRAPHS
/ S1 1 1 2 2
16 v4 2 s2 1 1 1 1
/ s3 1 1 1 1
1
12 7 V4 S4 4 4 4 4
/ / / RK 2 |2 | 2 | 2
8 N A
4 7 L~ TA 2 2 3 3
// / o TA02 2 | 2 1 1
) / = 3 3
. Z = TA23 B -
/ =
0 15 30 45 60 75 90 105 120125 DE-ENERGIZED VALVE
Q [I/min] FLOW DIRECTIONS
SPOOL A>T [ BT [ P-T
CURVES ON GRAPHS
S2 - - 1
S3 5 5 _
S4 - - 1

5 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions.The values indicated in the graphs are
relevant to the standard solenoid valve. The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or
B plugged or without flow. The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with
voltage equal to 90% of the nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration
according to ISO 4406:1999 class 18/16/13.

5.1 - Standard operating limits

Ap [bar]
‘ DC SOLENOID VALVE
]
320
300 \3\ 4 5 SPOOL CURVE
250 3 S1, S2, RK, TA, TA23 1
1 S9, TAO2 2
200
s3 3
150 3 s4 4
4
100
50
———
0 25 50 75 100 125
Q [I/min]

41 330/116 ED 4/10
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DL5

SERIES 10
Ap [bar]
‘ AC SOLENOID VALVE
1
320 A\
300 SPOOL CURVE
\ [\ 2
S1, RK, TA, TA02, TA23 1
250
3 \‘ 2 ,
200
S3, 89 3
150 S4 4
100 ;
4 3
50
0 25 50 75 100 125
Q [I/min]
5.2 - 4-way valve in 3-way operation
Operating limits of a 4-way valve in 3-way operation or with port A or B plugged or without flow.
DC VALVE AC VALVE
Ap Ap
[bar] | [oar] |
320 320
300 300 CURVE
N \ SPOOL
3 \2 1 3 2 1 DC | AC
250 N N 250 TA backpr. A 9 1
\ \ TB backpr. B
200 200 TAO2 backpr. A 1 1
150 150 TBO02 backpr. B
TA backpr. B 3 3
100 100 TB backpr. A
TAO2 backpr. B 9 9
50 50 TBO02 backpr. A
— i
0 10 20 30 40 50 0 10 20 30 40 50
Q [I/min] Q [I/min]
6 - SWITCHING TIMES
The values indicated are obtained with spool S1, according to ISO S
6403 standard, with mineral oil viscosity 36 cSt at 50°C. SUPPLY TIMES (+10%) [ms]
ENERGIZING DE-ENERGIZING
DC 40 + 90 20+ 50
AC 15+ 30 20 + 50

41 330/116 ED
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7 - ELECTRICAL FEATURES

7.1 - Solenoids

DL5

SERIES 10

These are essentially made up of two parts: tube and coil. The tube is threaded into the valve body and includes the armature that moves
immersed in oil, without wear. The inner part, in contact with the oil in the return line, ensures heat dissipation. The coil is fastened to the tube
by a threaded ring, and can be rotated +/- 90°, to suit the available space.

The interchangeability of coils of different voltages is allowed within the same type of supply current, alternating or direct.

SUPPLY VOLTAGE FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

10.000 ins/hr

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

NOTE: In order to further reduce the emissions, with DC supply,
use of type H connectors is recommended. These prevent voltage
peaks on opening of the coil supply electrical circuit (see cat.

DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY In compliance with
(EMC) - NOTE 2004/108/EC

In compliance with
LOW VOLTAGE 2006/95/EC
CLASS OF PROTECTION :
ATMOSPHERIC AGENTS EN 60529 IP 65 (*)
Coil insulation (VDE 0580) class H
Impregnation: class H

49 000).

7.2 - DC valve - Current and power consumption
In direct current energizing, current consumption stays at fairly constant values, essentially determined by Ohm’s law: V = R x |

The table shows current and power consumption values for DC types.

Resistance Current Power Coil code
at 20°C consumption consumption
[Q] (£5%) [A] (£10%) [W] (£10%) K1
C22L5-D12K1 2,9 4,14 50 1903150
C22L5-D24K1 12,3 1,95 47 1903151
C22L.5-D28K1 16,8 1,67 47 1903152

7.3 - AC valve - Current and power consumption
In alternating current energizing, an initial phase (maximum movement) is seen, during which the solenoid consumes elevated value currents
(inrush current); the current values diminish during the plunger stroke until it reaches the minimum values (holding current) when the plunger

reaches the stroke end.

The table shows the values of absorption at the inrush and at holding.

. Current Current Power Power .
E Resistance ) ) . . Coil code
req. at 20°C consumption | consumption | consumption | consumption
[VAC/HZz] (£10%) [Q)] (£5%) at inrush at holding at inrush at holding K1
=27 [A] (x10%) [A] (5%) | (x10%) [VA] | (£10%) [VA]
C26L5-A24K1 24/50 0,58 15,1 2,84 362,4 68,2 1931600
C26L5-A48K1 48/50 2,34 7.4 1,29 355,2 61,9 1931610
C26L5-A110K1 110/50-120/60 12,3 3,6-3,3 0,64 - 0,62 396 70,4-74,4 1931620
C26L5-A230K1 230/50-240/60 51,6 1,8-1,6 0,31-0,28 414 - 384 71,3-67,2 1931630

8 - ELECTRIC CONNECTORS

The solenoid valves are not supplied with connector. Connectors must be ordered separately.
For the identification of the connector type to be ordered, please see catalogue 49 000.

41 330/116 ED

6/10




D

9 - INSTALLATION

The configuration with centering and return springs can be mounted in any position.

Valve fitting takes place by means of screws or tie rods, fixing the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing. If
the minimum values of planarity or smoothness are not met, fluid leakages between valve and

mounting surface can easily occur.

10 - DL5 DC OVERALL AND MOUNTING DIMENSIONS

DL5

SERIES 10

Surface finishing

DL5 - S*

solenoid position
for execution type

DL5-TA, DL5-SA* TB* - SB*

e R — sy
5 M= o
@ \ 1
t 99
o-f - B0
I I I
L 246 | ]
@ o o
96 79
w 254
70

dimensions in mm

1 Mounting surface with sealing rings

2 | Locking ring with standard manual override
integrated in the tube

3 | Call

4 | Coil removal space

5 DIN 43650 electrical connector

6 Connector removal space

See par. 15 for fastening bolts and sealing rings

41 330/116 ED
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11 - DL5 AC OVERALL AND MOUNTING DIMENSIONS

DL5

SERIES 10

DL5 - S*

5= (8)

Z

/,’i{‘

=
\\
(S
A

96 77
250

10 21

@ _

solenoid position
for execution type
TB* - SB*

DL5-TA*, DL5-SA*

183 ———

A —

dimensions in mm

Mounting surface with sealing rings

2 | Locking ring with standard manual override
integrated in the tube
3 | Cail

4 | Coil removal space

DIN 43650 electrical connector

Connector removal space

See par. 15 for fastening bolts and sealing rings

12 - OPTIONAL MANUAL OVERRIDES

12.1 - Boot protected manual override (only for DC solenoid valve)
It can be ordered by entering the code CM in the identification code at par.
1, or is available as option to be ordered separately: code 3401150006.

12.2 - Knob manual override (only for DC solenoid valve)

When the set screw is screwed and its point is aligned with the edge of the
knob, tighten the knob till it touches the spool: in this position the override
is not engaged and the valve is de-energized. After adjusting the override,
tighten the set screw in order to avoid the knob loosing.

Spanner: 3 mm

The knob override can be ordered by entering the code CK in the
identification code at par. 1, or is available as option to be ordered
separately: code 3401150009.

41 330/116 ED
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D DL5

SERIES 10

13 - SPARE PARTS FOR DC SOLENOID VALVE

IDENTIFICATION CODE FOR DC AND RC COILS

C|22|L5/-| K1|//[10

Series no.: 1 Coil locking ring - code 0119412
Supply voltage | (the overall and
D12 =12V mounting dimensions 2 | ORM-0220-20 - 70 shore
D24 =24V remain unchanged
D28 =28V from 10 to 19) 3 | Coil (see identification code)
. . . 4 | ORM-0296-24 (29.6x2.4) - 70 shore
- Coil electrical connection:
plug for connector type 5 | Solenoid tube:

DIN 43650 (standard) TD22-DL5/10N (NBR seals)
TD22-DL5/10V (FPM seals)
(OR n° 6 included)

6 | ORtype 3.910 (19.18x2.46) - 70 shore

7 | N.5OR type 2050 (12.42x1.78) - 90 Shore

SEAL KIT

The codes included the ORn° 2, 4,6 and 7.
Cod. 1985447 NBR seals

Cod. 1985448 FPM seals

41 330/116 ED 9/10



D DL5

SERIES 10

14 - SPARE PARTS FOR AC SOLENOID VALVE

IDENTIFICATION CODE FOR AC COILS

1 Coil locking ring - code. 0119480

C|26|L5 -| K1//[10

2 | Cail (see identification code)
3 | ORM-0296-24 (29.6x2.4) - 70 shore
Series no.: - -
(the overall and 4 | Solenoid tube:
mounting dimensions TA26-DL5/10N (NBR seals)
remain unchanged from TA26-DL5/10V (FPM seals)
10to 19) (OR n° 5 included)

5 | OR type 3.910 (19.18x2.46) - 70 shore

— Coil electrical connection:
plug for connector type

6 | N.5OR type 2050 (12.42x1.78) - 90 Shore

Supply voltageg ——— DIN 43650 (standard) SEAL KIT

ﬁig : ig x : gg :; The codes included the OR n° 3, 5 and 6.
A110 =110V - 50 Hz / 120 V - 60 Hz g°g' 18:::‘;3 ';‘F‘?l\'} Sea:s

A230 =230V - 50 Hz / 240 V - 60 Hz od. seals

15 - FASTENING BOLTS AND SEALING RINGS 16 - SUBPLATES (see catalogue 51 000)
Single valve fastening: 4 SHC screws ISO 4762 M6x35 Type PMD4-Al4G with rear ports - port threading: 3/4” BSP
Tightening torque: 8 Nm Type PMD4-AL4G with side ports - port threading: 1/2” BSP

Sealing rings: N. 5 OR type 2050 (12.42x1.78) - 90 Shore

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

MOUNTING SURFACE

41 335/115 ED

DL5B

SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE
COMPACT VERSION

SERIES 10

SUBPLATE MOUNTING

SO 4401-05 (CETOP 05)

p max 320 bar
Q max 125 I/min

OPERATING PRINCIPLE

ISO 4401-05-04-0-05

16.7 —=

(CETOP 4.2-4-05-320) - 54

=214

46 —=—

325 (=—
>

o

@11.2 (max)

\MGX‘]O
e

optional
port “T”

PERFORMANCES (with mineral oil of viscosity of 36 cSt at 50°C)

— Direct acting, subplate mounting directional control
valve, with mounting surface according to 1ISO 4401
(CETOP RP 121H) standards.

— The valve is suitable for special applications,
guaranteed by the reduced solenoid dimensions.

— The valve body is made with high strength iron castings
provided with wide internal passages in order to
minimize the flow pressure drop. Wet armature
solenoids with interchangeable coils are used (for

further information on solenoids see paragraph 7).

— The valve is supplied with 3 or 4 way designs
and with several interchangeable spools with
different porting arrangements.

Maximum operating pressure:
-portsP-A-B bar 320
- port T 210
Maximum flow rate I/min 125

— The valve is available with DC current solenoids
only.

Pressure drop Ap-Q

see paragraph 4

— The valve is also available with zinc-nickel

Operating limits

see paragraph 6

coating that ensures a salt spray resistance up to
600 hours.

Electrical features

see paragraph 7

— Alternative to the standard manual override

Electrical connections

see paragraph 9

there are push, boot, knob and mechanical detent

Ambient temperature range

Fluid temperature range

Fluid viscosity range

Fluid contamination degree

Recommended viscosity

Masse: single solenoid valve
double solenoid valve

devices.
°C -20/ +50
°C -20/ +80
cSt 10 + 400
according to ISO 4406:1999
class 20/18/15

cSt 25

2,4
kg 3

41 335/115 ED
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D DL5B

SERIES 10

1 - IDENTIFICATION CODE
1.1 - Standard version

Splenpid operatedJ Option:

directional control | W7 = Zinc-nickel surface

valve treatment (see NOTE)

Omit if not required
Compact version

Manual override:

1ISO 4401-05 (CETOP 05) size - Omit for override integrated in the
tube (standard)

CM = manual override, boot

Spool type (see paragraph 3):

. N protected
gA* yB\* CP = push manual override
SB* RK CK = knob manual override

CPK = push manual override
with mechanical retention

Series no.: (the overall and mounting
dimensions remain unchanged from 10 to 19)

— Caoil electrical connection (see par. 9):

Seals: K1 = plug for connector type DIN 43650

N = NBR seals for mineral oil (standard) (standard)

V = FPM seals for special fluids K2 = plug for connector type AMP JUNIOR
(available on D12 and D24 coils only)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

NOTE: The standard valve is supplied with surface treatment DC power supply
of phosphating black. D12=12V
. . . D24 =24V
The zinc-nickel finishing on the valve body makes the valve D28 = 28 V/
suitable to ensure a salt spray resistance up to 240 hours. D00 = valve without coils
For a salt spray resistance up to 600 hours order the high (coils locking ring and related OR are supplied together
corrosion resistance version. with the valves.)

1.2 - High corrosion resistance version

This version features the zinc-nickel coating on all exposed metal parts of the valve, making it resistant to exposure to the salt spray for 600
hours (test performed according to UNI EN ISO 9227 and assessment test performed according to UNI EN ISO 10289).

The coil are specific for this version, featuring a zinc-nickel surface treatment.The coil for DEUTSCH connector has a diode inside. Electrical
features at paragraph 7.2

The boot manual override (CM) is installed as standard in order to protect the solenoid tube.

Follow the indentification code below to order it

DL 5 B|- /10| |- / I | W7

| | |
Manual override:

_Choit_:t_as as in standard CM = manual override, boot
identification code protected (standard)

CP = push manual override
CK = knob manual override

CPK = push manual override
with mechanical retention

DC power supply
D12=12V
D24 =24V

Coil electrical connection
WK1 = plug for connector type DIN 43650
WKT7D = plug DEUTSCH DT04-2P, for male
connector type DEUTSCH DT06-2S.

Coil with diode.

41 335/115 ED 2110



D

2 - HYDRAULIC FLUIDS

DL5B

SERIES 10

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

3 - SPOOL TYPE

Type S*:
2 solenoids - 3 positions
with spring centering

s ARTAE RS
s AXHHIRTE;
s RIS HTHE
s¢ (AL AT DS
s ARNELATLE

Type RK:
2 solenoids - 2 positions
with mechanical retention

A B
””” |

=] [efs
P T

NOTE: Others spools available on request only.

TA

Type SA*:

1 solenoid side A

2 positions (central + external)
with spring centering

Type TA:

1 solenoid side A

2 external positions
with return spring

TA02 dZ]HIEM
v va 1 N 7

SB1

SB2

SB3

SB4

Type SB*:

1 solenoid side B

2 positions (central + external)
with spring centering

T
Ik
R
i

1 solenoid side B
2 external positions
with return spring

TB23 T

41 335/115 ED
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D DL5B

SERIES 10
4 - PRESSURE DROPS AP-Q
(obtained with viscosity of 36 cSt at 50 °C)
Ap [bar]
‘ ENERGIZED VALVE
20 5 4 3 FLOW DIRECTIONS
SPOOL P—A | P—B | A>T | BoT
/ , CURVES ON GRAPHS
16 / S1 1 1 2 2
/ / / 1 s2 1 1 1 1
12 / 7 /’ s3 BERERE
8 e s4 4 | 4 [ 4| 4
/ 7
/ /§/ S9 1 1 1 1
/ S A RK 2 2 2 2
4 / =~
M/ TA G I L
- TA02 2 2 1 1
0 15 30 45 60 75 90 105 120125
. TA23 3 3 - -
Q [I/min]
DE-ENERGIZED VALVE
FLOW DIRECTIONS
SPOOL A-T | BT [ PoT
CURVES ON GRAPHS
S2 - - 1
S3 5 5 -
S4 - - 1
5 - SWITCHING TIMES
The values indicated are obtained with spool S1, according to ISO
6403 standard, with mineral oil viscosity 36 cSt at 50°C. SUPPLY TIMES (+10%) [ms]
ENERGIZING DE-ENERGIZING
DC 70 =100 15+20

6 - OPERATING LIMITS

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values have been obtained
according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the nominal voltage. The value
have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999 class 18/16/13.

The limits for TA02 and TA spools refer to the 4-way operation. The operating limits of a 4-way valve in 3-way operation or with port
A or B plugged or without flow are shown in the chart on the next page.

p
[bar]‘
320 —¢
300 3 o0 2 SPOOL CURVE
250 \ S1, 52, RK 1
6 6 TA02 2
200
s3 3
3
150 s4 4
100 TA, TA23 5
s9 6
6
%0 5 2
4 3 1] o
0 25 50 75 100 125

Q [I/min]
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D

6.1 - 4-way valve in 3-way operation
Operating limits of a 4-way valve in 3-way operation or with port A or B plugged or without flow.

p
bar] |
320

300

250

N

N

200

150

100

50

0 10

20

30

7 - ELECTRICAL FEATURES

7.1 Solenoids

40

-
50

Q [I/min]

DL5B

SERIES 10
sPooL CURVE
TA 1
TA02 2

These are essentially made up of two parts: tube and coil. The tube is threaded into the valve body and includes the armature that moves
immersed in oil, without wear. The inner part, in contact with the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring. The coils are interchangeabile.

Protection from atmospheric agents EN 60529

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

NOTE: In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see cat. 49 000).

7.2 Coils - current and power consumption
In direct current energizing, current consumption stays at fairly constant values, essentially determined by Ohm’s law: V=R x |
The WK1 and WK7D are coils specific for the high corrosion resistance version of the valve.

Plug-in type P65 | IP67 |IP69K SUPPLY VOLTAGE FLUCTUATION +10% Vnom
K1 DIN 43650 X (%) MAX SWITCH ON FREQUENCY 10.000 ins/hr
K2 AMP JUNIOR X X (%) DUTY CYCLE 100%

K7 DEUTSCH DT04 male X X x () ELECTROMAGNETIC COMPATIBILITY | In compliance with

(EMC) (NOTE)

2004/108/EC

LOW VOLTAGE

In compliance with

2006/95/EC
CLASS OF PROTECTION :
Coil insulation (VDE 0580) class H
Impregnation: class F

The WKT7D coil includes a suppressor diode of pulses for protection from voltage peaks during switching. During the switching the diode
significantly reduces the energy released by the winding, by limiting the voltage to 31.4V in the D12 coil and to 58.9 V in the D24 coil.

(values £10%)

Nominal Resistance Current Power Coil code
voltage at 20°C consumption | consumption
V] [Q] [A] [W] K1 WK1 K2 K7 WK7D
D12 12 4,4 2,72 32,7 1903080 1903050 1903100 1902940 1903400
D24 24 18,6 1,29 31 1903081 1903051 1903101 1902941 1903401
D28 28 26 1,11 31 1903082 -

41 335/115 ED
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D DL5B

SERIES 10

8 - INSTALLATION

The configuration with centering and return springs can be mounted in any position.

Surface finishing
Valve fitting takes place by means of screws or tie rods, fixing the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing. If 0.01/100

the minimum values of planarity or smoothness are not met, fluid leakages between valve and

mounting surface can easily occur.

9 - ELECTRIC CONNECTIONS

connection for DIN 43650
connector

code K1 (standard)

code WK1 (W7 version only)

connection for AMP JUNIOR 5
connector o 2
code K2 ~ E

g

connection for

=

DEUTSCH DT06-2S male connector 2
code K7 ﬁ
>

W 1 g

—— 2 -

connection for ‘.‘o S
DEUTSCH DT06-2S male / T o° 2 2
-

g

connector - coil with diode
code WK7D (W7 version only) %‘ e 4 &% B

10 - ELECTRIC CONNECTORS

The valves are delivered without connector. Connectors for K1 connections (DIN 43650) can be ordered separately. See catalogue 49 000.

41 335/115 ED 6/10



D

11 - DL5B OVERALL AND MOUNTING DIMENSIONS

DL5B

SERIES 10

DL5B-S*

dimensions in mm

O

\ \\
N\
AN

Y
Nt

100 76

@ -
®
/

DL5B-TA, DL5B-SA*

solenoid position
for versions type
TB* - SB*

[t H- -3

N Dol ! e

s

100 8

184

Valve fastening: 4 SHC screws ISO 6742 M6x35

Tightening torque: 8 Nm (A8.8)

Threads of mounting holes: M6x10

Mounting surface with sealing rings:
5 OR type 2050 (12.42x1.78) - 90 Shore

Locking ring with standard manual override
integrated in the tube

Coil removal space

DIN 43650 electrical connector
(representation with K1 standard
connection)

Connector removal space

Locking ring: tightening torque: 5 + 0.5 Nm

41 335/115 ED
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D

12 - MANUAL OVERRIDES

12.1 - CM manual override, boot protected

DL5B

SERIES 10

12.2 - CP Push manual override

98

= |
&

101 ——=

12.3 - CPK Push manual override with mechanical retention

101 ——=

12.4 - CK Knob manual override

41 335/115 ED

o |

When the set screw is screwed and its point is aligned with
the edge of the knob, tighten the knob till it touches the
spool: in this position the override is not engaged and the
valve is de-energized. After adjusting the override, tighten
the set screw in order to avoid the knob loosing.

Spanner: 3 mm

8/10
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13 - SPARE PARTS FOR DC SOLENOID VALVE

DL5B

SERIES 10

IDENTIFICATION CODE FOR DC AND RC COILS

C|22|S3| - /
|
Series no.:
Supply voltage _
D12 =12V 10 = for K7

11 = for K1, WK1, K2 and WK7D
(the overall and mounting
dimensions remain unchanged
from 10 to 19)

D24 =24V
D28 =28V

Coil electrical connection (see par. 9):
K1 = plug for connector DIN 43650

K2 = plug for connector AMP JUNIOR
(available on D12 and D24 coils only)
K7 = plug DEUTSCH DT04-2P for male
connector DEUTSCH DT06-2S
(available on D12 and D24 coils only)

For W7 version only (D12 and D24 only)
WK1 = plug for connector DIN 43650

WK7D = plug DEUTSCH DT04-2P, for
male connector type DEUTSCH DT06-2S.
Coil with diode.

1 Coil locking ring - code 0119412
tightening torque: 5 £0.5 Nm

2 | ORM-0220-20 - 70 shore

3 | Coil (see identification code)

4 | Solenoid tube:
TD22-DL5/10N (NBR seals)
TD22-DL5/10V (FPM seals)
(OR n° 6 included)

5 | OR type 3.910 (19.18x2.46) - 70 shore

6 | N.5OR type 2050 (12.42x1.78) - 90 Shore

SEAL KIT

The codes included the OR n° 2, 5, and 6.
Cod. 1985461 NBR seals

Cod. 1985462 FPM seals

14 - SUBPLATES
(See catalogue 51 000)

Type PMD4-AI4G with rear ports - threading: 3/4” BSP
Type PMD4-AL4G with side ports - threading: 1/2” BSP

41 335/115 ED
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D DL5B

SERIES 10

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
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DUPLOMATIC 41 351/116 ED

OLEODINAMICA

MOUNTING INTERFACE

MDS5

SOLENOID OPERATED
SWITCHING VALVE
SERIES 10

MODULAR VERSION
ISO 4401-05

p max 350 bar
Q max 100 I/min

OPERATING PRINCIPLE

ISO 4401-05-04-0-05

(CETOP 4.2-4-05-350) A! ! B!
~— 54 j I\l
—— 50.8 I T Pl g T
— 373 T , -
— 27 ; N !
167 —= = =
: P 3.2 —=ff=— A1 B1
N ©
\
* ¢ ¢ & 7%‘ — The MDS5 valve is used to switch multiple flow directions,
(“\l’. Ar\ B or to select pressure values. Application example here
S ﬁ 1.9 @€ \ below.
r /@J @i M6 — The flow paths pass right through the entire valve body
and due to this particular design, the MDS5 can be
\ optional assembled with all ISO 4401-05 modular valves.
2 11.2 (max) ‘T’ port — The special connection of the valve in parallel to the P - T
A - B lines of the circuit allows easy construction of
different hydraulic configurations, reducing the pressure
drops to a minimum.
PERFORMANCES APPLICATION EXAMPLE

(obtained with mineral oil with viscosity of 36 cSt at 50°C ) - - -
Max operating pressure: AllB
P -A-B ports 350
DS5-S1 ‘
T port (DC version) bar 210 (cat. 41310) | AT
T port (AC version) 160
P1|T1 |A1|B1
Maximum flow on P - A - B ports I/min 100 - p T lale”
Ambient temperature range °C -20/ +50
P g RPC1-*/4M/A Ea
Fluid temperature range °C 20/ +80 (cat. 66300) | !
Fluid viscosity range cSt 10 + 400 L _ P1|T1 |A1B1
PIT |A|B
Fluid contamination degree According to 1ISO 4406:1999 class 20/18/15 \ ‘
Al |B
Recommended viscosity cSt 25 MDS5-SA1 a
Mass: double solenoid 4.6 PIIT
. . kg 2P1|T1|A1[B1]
single solenoid 3,7 + - g
P|T|A|B
| N

41 351/116 ED
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D MDS5

SERIES 10
1 - IDENTIFICATION CODE
Modular switching Option : manual override
valve Omit for override integrated in the tube

(standard)

For DC version only:

CM = boot protected.

CK = knob

Details in catalogue 41 330.

Size: 1ISO 4401-05

Spools (see paragraph 2): ) ) )
S1 SA1 SB1 L~ Coil electrical connection

TA B plug for connector type DIN 43650

— Power supply:
Series no.: (the overall and mounting dimensions ——— Details of electrical features are in catalogue 41 330.
remain unchanged from 10 to 19)

DC power supply
D12=12V
D24=24V

Seals:
N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

AC power supply

A24 24V - 50Hz

A48 48V - 50Hz

A110 =110V -50Hz/ 120V - 60 Hz
A230 =230V -50Hz/240V - 60Hz

2 - SPOOLS
P T A B P T A B P T A B
P1 T'IiA’l B1 a a P1 T1 A’I&B1 a P1 T1 A'I&B’l a

P T A B P T A B

TA | aW'inl\M‘ B | p !

P1 T1 A1 B1

P1 T1 A1 B1

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.
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D

4 - PRESSURE DROPS AP-Q
(obtained with viscosity of 36 cSt at 50 °C)

Ap [bar]
A
14 2
/] 3
12
/)
10 A/

: )%
7

4 / L~
2 oz
//
0 10 20 30 40 50 60 70 80 90 100

Q [I/min]
5 - OPERATING LIMITS

MDS5

SERIES 10

ENERGIZED VALVE

SPOOL

FLOW DIRECTIONS
PoA[P—B | A>T [ BoT
CURVES ON GRAPHS

S1

3|2|1|1

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values indicated in the graphs are

relevant to the standard solenoid valve.

The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999

class 18/16/13.

p [bar] DC VALVE
350
1 SPOOL CURVE
300
S1, TA 1
250
200
150
100
50
0 10 20 30 40 50 60 70 80 90 100
Q [I/min]
6 - SWITCHING TIMES
The values indicated are obtained with spool S1, according to 1ISO TIMES (£10%) [ms]
6403 standard, with mineral oil viscosity 36 cSt at 50°C. SUPPLY
ENERGIZING DE-ENERGIZING
DC 40 +90 20 + 50
AC 15+ 30 20 + 50
7 - INSTALLATION
The valve can be mounted in any position.
Valve fixing takes place by means of screws or tie rods, with the valve mounted on a lapped surface, Surface finishing

with values of planarity and smoothness that are equal to or better than those indicated in the drawing.
If the minimum values of planarity and/or smoothness are not met, fluid leakages between valve and

mounting surface can easily occur.

41 351/116 ED
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D

8 - OVERALL AND MOUNTING DIMENSIONS

MDS5

SERIES 10

MDS5-S81/10*-D*

o-g@ildgBo -

70 78.7 90.5
4—\% 248
MDS5-TA/10*-D* solenoid position for TB,

SB1 version

12 18.5 /

90.5 10

179.3

dimensions in mm

- /_@
®

R
15

MDS5-*/10*-A*

77 —=

- |~
-

1 Mounting surface with sealing rings:
N° 5 OR 2050 (12.42x1.78) - 90 Shore

2 Standard manual override included in the
solenoid tube

3 | Coil removal space

4 | DIN 43650 electrical connector
to be ordered separately (see cat. 49 000)

5 Connector removal space

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 351/116 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

41 400/116 ED

E*P4

PILOT OPERATED DISTRIBUTOR
SOLENOID OR HYDRAULIC
(C*P4) CONTROLLED

E4P4 CETOP P05
E4R4 1SO 4401-05
ES ISO 4401-08

p max (see table of performances)
Q max (see table of performances)

S A
U LT T
Tl ; 1l£_;"

L S )
i} 0

— The E*P4 piloted valves are constituted of a 4-way
hydraulic operated distributor with a mounting surface in
accordance with the ISO 4401 standards, operated by a
ISO 4401-03 solenoid directional valve.

— They are made in CETOP P05 and ISO 4401-05 sizes
with flow rates up to 150 I/min, and in ISO 4401-08 size
with flow rates up to 600 I/min.

— They are available with different spool types (see par. 2)
and with some options for the opening control.

— They are available with both the solenoid and the
hydraulic control from the X and Y ways.

— A version for high pressures (H) is available.

— It is available also with zinc-nickel surface treatments,
that ensures a salt spray resistance up to 600 hours.

PERFORMANCES
(obtained with mineral oil of viscosity of 36 cSt at 50°C)
E4*4 E4HP4 E5P4 E5HP4
Maximum operating pressure
-ports P-A-B 320 420 320 420
- port T (external drainage) bar 210 350 210 350
- port T (internal drainage) (DC / AC) 210/ 160 210/ 160 210/ 160 210/ 160

Maximum flow rate from port Pto A-B-T I/min 150 600
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

according to ISO 4406:1999 class 20/18/15

Recommended viscosity cSt 25
Mass: E*P4-S, RK K 7 15,6
E*P4-TA/TC 9 6,4 15,0

41 400/116 ED
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D E*P4

1 - IDENTIFICATION CODE FOR SOLENOID CONTROLLED DISTRIBUTOR

E P4/ -| |/ / - /

Directional valve,
solenoid controlled,
pilot operated

Option:

| W7 = Zinc-nickel
surface treatment
(see NOTE 2)

S;Z(i: CETOP P05 Omit if not required
5 = 1SO 4401-08

(CETOP 08)
Option Manual override:

omit for override integrated in
the tube (standard)

CM = manual override, boot
protected (see paragraph 16)

(Omit for standard version)

H = high pressure version
pmax = 420 bar

E4HP4-S4 not available

P = Subplate mounting

R = Mounting interface

ISO 4401-05-05-0-05

(for E4 only - not available for
high pressure version H )

Coil electrical connection

(see par. 14):

K1 = plug for connector type

DIN 43650 (standard)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

Number of ways

Spool type (see par. 2):

Power supply (see paragraph 9
s* TA* pply ( paragraph 9)

*TA TC* direct current
D24 =24V
D48 =48V
Options - see par. 10 (omit if not required): D110 = 110 V
C = main spool stroke control D220 = 220 V

D = main spool shifting speed control
G = main spool stroke and shifting speed control
PF = subplate with restrictor &0,8 on port P

D00 = valve without coils (see NOTE 1)

placed under solenoid valve

Piloting:
Omit for internal piloting

E = external pilot

Mandatory for spools types: S2 - S4 - S7 - S8 - TA002 -
TCO002 - RK002.

With these spools the internal piloting is possible only with E5
valve with C3 option.

Drainage:
Omit for external drainage, which is recommended when the valve
is used with backpressure on the tank line.

| = internal drainage

Option:
| C3 = Check valve incorporated on line P setting 5 bar
Option available for E5 valves only. See paragraph 8.1

NOTE 1: Coils locking ring and related OR are supplied together with valves.

alternate current

A24 =24V -50 Hz
A48 =48V -50 Hz

A110=110V-50Hz /120 V - 60 Hz
A230=230V-50Hz/240V - 60 Hz

A00 = valve without coils (see NOTE 1)

F110=110V -60 Hz
F220 =220V - 60 Hz

Seals:
N = NBR seals for mineral oils (standard)
V = FPM seals for special fluids

Series No.:

50 - for valve E4

40 - for valve E5

(the overall and mounting dimensions
within the same ten remain unchanged)

NOTE 2: The standard valve is supplied with surface treatment of phosphating black.

The zinc-nickel finishing on the valve body (both main and pilot) makes the valve suitable to ensure a salt spray resistance up to 240 hours

(test operated according to UNI EN ISO 9227 standards and test evaluation operated according to UNI EN ISO 10289 standards).

For a salt spray resistance up to 600 hours refer to paragraph 1.1.

41 400/116 ED
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1.1 - High corrosion resistance version

This version, available for the basic valve (without option of par. 10) features the zinc-nickel coating on all exposed metal parts of the valve,
making it resistant to exposure to the salt spray for 600 hours (test performed according to UNI EN ISO 9227 and assessment test performed

according to UNI EN ISO 10289).

The coil are DC only and specific for this version, featuring a zinc-nickel surface treatment. The coil for DEUTSCH connector has a diode

E*P4

inside. Electrical features at paragraph 9.2. The boot manual override (CM) is installed as standard in order to protect the solenoid tube.

Follow the identification code below to order it

DC

Choices as in standard
identification code

D12=12V

E....

CM

[ |W7

|

power supply

D24 =24V

Manual override, boot protected

Coil electrical connection (see par. 15)

WK1 = plug for connector type DIN 43650
WKT7D = plug DEUTSCH DT04-2P, for male
connector type DEUTSCH DT06-2S. Coil with diode.

2 - SPOOLS TYPES

S1

S2

S3

S4

S5

S6

S7

S8

S9

Type S:
3 positions with spring centering

o] [ i,
AT T T
AT THE D
A s
ATHEH
AN
AT T
A s
AN
AT M

a2 Y [ A
v > i IS RN D
v 3 | N B

Type *TA:
2 positions (central + external) with
spring centering

A B
w#lo] [l

P T
1TA Mﬁﬁimﬂ

Type TA:
2 external positions with return spring

A B
wila] [Pl
P T

TA Wﬁﬂﬁi@ﬂ

TAoozmmg[mﬂ

Type 23 (TA/TC):
3-way, 2 external positions
with return spring

A B
1-r
B I el =
P T
A B
1-r
= A e i
P T

Symbols are referred to the solenoid valve E*. For the hydraulic operated version C* please verify the connection scheme (see par. 4).

Type *TC:
2 positions (central + external) with
spring centering

A B

o] [l
P T

1TC zz[ﬂﬂi@w

Type TC:
2 external positions with return spring

A B
o] [law
P T

TC002 IZE[HH[ZHW

Type RK:
2 positions with mechanical detent on
pilot valve

A B
oxle] ol
P T

v 3 DA
RK002 IZEIEH%

Besides the diagrams shown, which are the most frequently used, other special versions are available:
consult our technical department for their identification, feasibility and operating limits.

41 400/116 ED
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D E*P4

3 - IDENTIFICATION CODE FOR HYDRAULIC CONTROLLED DISTRIBUTOR C*P4

 E— ‘

Hydraulic operated directional Option:
valve through X and Y lines | W7 = Zinc-nickel surface
treatment (see NOTE)

Omit if not required

Size:
4 = CETOP P05
5 = 1SO 4401-08 (CETOP 08)

Seals:
omit for mineral oils (standard)
V = FPM seals for special fluids

Option (Omit for standard version)

H = high pressure version pmax = 420 bar
C4HP4-S4 not available

Series No.:
43 - for valve C4

Mounting:

P = Subplate mounting 34 - for valve C5 _ _ _

R = Mounting interface 1ISO 4401-05-05-0-05 (the overall and mounting dimensions
(CETOP RO05) only for C4 standard valve. within the same ten remain unchanged)
Number of ways ~ External piloting

External drainage
(see paragraph 8)

Spool type (see paragraph 2)
S* TA*

*TA TC*

*TC

Spool type Overall dimensions .

The distributor is delivered with short-circuit subplate. The X and Y ports are l
used for the hydraulic control of the valve. I

N GOSN = O ES ) fiad D/AW

X | X\ P \Y \ T \X tﬁl -—H L( T
C*P4-S* C*P4-TA C*P4-TC

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N for solenoid controlled
distributors, omit for hydraulic controlled). For fluids HFDR type (phosphate esters) use FPM seals (code V).

For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical department. Using fluids at temperatures higher than
80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.
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5 - PRESSURE DROPS Ap-Q

(values obtained with viscosity 36 cSt at 50 °C)

5.1 - Pressure drops E4P4

Ap
[bar]

10

0

E4

//

NN

AN\

_
_Z
50

5.2 - Pressure drops E5P4

Ap
[bar]

10

E5

NN

00

—
T

150
Q [I/min]

N,

N

200

41 400/116 ED

400

—
-

600
Q [I/min]

E*P4

E4
CONNECTIONS
SPOOL TYPE | SPOOL PoA[PSB[AST[BoT[PoT
POSITION CURVES ON GRAPH
S1 Energized 1 1 2 3
s2 De-energized 6*
Energized 5 5 2 4
33 De-energized 1 1°
Energized 1 1 2 4
s4 De-energized 6
Energized 6 6 3 5
s5 De-energized 1
Energized 1 5 2 3
s6 De-energized 1
Energized 1 1 2 4
s7 De-energized 6°
Energized 6 6 3 5
s8 De-energized 6
Energized 6 6 3 5
89 Energized L L 2 2
De-energized 1 1°
S10 Energized 5 2 3
s11 De-energized 1
Energized 1 1 2 3
De-energized 5
S18 Energized 5 1 2 3
De-energized 1 3
TA Energized 1 4
RK Energized ! ! 4 3
* A-Bblocked *B blocked ° A blocked
E5
CONNECTIONS
SPOOL TYPE | SPOOL P>A|P>B|AST[BoT|PoT
POSITION CURVES ON GRAPH
S1 Energized 1 1 2 3
s2 De-energized 6*
Energized 2 2 1 2
s3 De-energized 4 4°
Energized 1 1 1 2
s4 De-energized 5
Energized 6 6 3 4
S5 De-energized 4
Energized 1 2 2 3
s6 De-energized 4
Energized 1 1 2 2
s7 De-energized 5°
Energized 6 6 3 4
S8 De-energized 5°
Energized 6 6 4 3
89 Energized 1 ! 2 8
s10 De—en_ergized 4 4°
Energized 2 2 2 3
S11 De-energized 3
Energized 1 1 1 3
De-energized 4
S18 | Energized 2| 1| 2| 3
De-energized 1 3
TA Energized 1 2
RK Energized 1 ! 2 3
* A-B blocked *B blocked ° A blocked

5/12



D

6 - SWITCHING TIMES

E*P4

6.1 - E4P4
The values indicated refer to a solenoid valve working with piloting
pressure of 100 bar, with mineral oil at a temperature of 50°C, at E4
viscosity of 36 ¢St and with PA and BT connections. TIMES (£ 10%) ENERGIZED DE-ENERGIZED
The energizing and de-energizing times are obtained at the [ms]
pressure variation which occurs on the lines. 2 Pos. 3 Pos. 2 Pos. 3 Pos.
CA solenoid 35 25 35 25
DC solenoid 60 50 50 40
6.2 - E5P4
The values indicated refer to a solenoid valve working with piloting E5
pressure of 100 bar, with mineral oil at a temperature of 50°C, at
viscosity of 36 ¢St and with PA and BT connections. TIMES (& 10%) ENERGIZED DE-ENERGIZED
The energizing anq de-energizing t.lmes are obtained at the [ms] 2 Pos. 3 Pos. 2 Pos. 3 Pos.
pressure variation which occurs on the lines.
CA solenoid 70 40 70 40
DC solenoid 100 70 80 50
7 - PERFORMANCE CHARACTERISTICS
E4 - PRESSURES [bar] E4*4 E4HP4 C4*4 C4HP4
Max pressure in P, A, B ports 320 420 320 420
Max pressure in T line with external drainage 210 350 210 350
. . . . 210 (DC) 210 (DC) B ~
Max pressure in T line with internal drainage 160 (AC) 160 (AC)
) ) . . 210 (DC) 210 (DC) ) }
Max pressure in Y line with external drainage 160 (AC) 160 (AC)
Min piloting pressure NOTE 1 5+12
Max piloting pressure 210 350 210 350
E5 - PRESSURES [bar] E4*4 E4HP4 C4*4 C4HP4
Max pressure in P, A, B ports 320 420 320 420
Max pressure in T line with external drainage 210 350 210 350
. . . . 210 (DC) 210 (DC) ) )
Max pressure in T line with internal drainage 160 (AC) 160 (AC)
. . . . 210 (DC) 210 (DC) B _
Max pressure in Y line with external drainage 160 (AC) 160 (AC)
Min piloting pressure NOTE 1 5+12
Max piloting pressure 210 350 210 350

NOTE 1 minimum piloting pressure can be the lower range value at low flows rates, but with higher flow rates the higher value is needed.

MAXIMUM FLOW RATES [I/min] E4 E5
PRESSURES

Spool type at 210 bar at 320 bar at 210 bar at 280 bar

S4,S7, S8 120 100 500 450

All other spools 150 120 600 500

41 400/116 ED
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8 - PILOTING AND DRAINAGE

The E*P4 valves are available with piloting and drainage, both internal and external. The version with external drainage allows for a higher
back pressure on the outlet.

E*P4

E4P4
TYPE OF VALVE Plug assembly
X Y
oo WA | wo |

X: plug M5x6 for external pilot X: plug M6x8 for external pilot
Y: plug M5x6 for external drain Y: plug M6x8 for external drain

8.1 - Backpressure valve incorporated on line P available for E5 valve only)

Valve E5 is available upon request with backpressure valve incorporated on line P. This is necessary to obtain the piloting pressure when the
control valve, in the rest position, has the line P connected to the T outlet (spools S2 - S4 - S7 - S8 - TA002 - TC002 - RK002). The cracking

pressure is of 5 bar.
Add C3 to the identification code for this request (see paragraph 1). In the C3 version the piloting is always internal.

E5P4/C3 \a;% I jz %;b\

Ap
[bar]

20

18 /

16 /
14

—

pilot always internal
0 100 200 300 400 500

Y: plug M6x8 for external drain

NOTE: the backpressure valve can’t be used as The curve refers to the pressure drop (body part only) with

-

600
Q [Vmin]

direct check valve because it doesn’t assure the backpressure valve energized to which the pressure drop of
seal. the reference spool must be added. (see paragraph 5)

41 400/116 ED
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9 - ELECTRICAL FEATURES

9.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with

the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be

rotated 360°, to suit the available space.

NOTE 1: In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see catalogue. 49 000).

Protection from atmospheric agents IEC 60529

Connection IP65 | IP67 |IP6IK
K1 DIN 43650 x (*)
K7 DEUTSCH DT04 male X X x (*)

(*) The protection degree is guaranteed only with the connector

correctly connected and installed

9.2 - DC coils

E*P4

VOLTAGE SUPPLY FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

10.000 ins/hr

E4 .
E5 8.000 ins/hr
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY (EMC)
(NOTE 1)

According to
2004/108/EC

LOW VOLTAGE

According to

2006/95/EC
CLASS OF PROTECTION:
Atmospheric agents (IEC 60529) IP 65 (NOTE 2)
Coil insulation (VDE 0580) class H
Impregnation: DC valve class F
AC valve class H

In direct current energizing, current consumption stays at fairly constant values, essentially determined by Ohm’s law: V=R x I.

The WK1 and WK7D are coils specific for the high corrosion resistance version of the valve.

The WKT7D caoil includes a suppressor diode of pulses for protection from voltage peaks during switching. During the switching the diode
significantly reduces the energy released by the winding, by limiting the voltage to 31.4V in the D12 coil and to 58.9 V in the D24 caoil.

Using connectors type "D" (see cat. 49 000) with embedded bridge rectifier it is possible to feed DC coils (starting from 48V voltage) with
alternating current (50 or 60 Hz), considering a reduction of the operating limits by approximately 5 + 10%.

The table shows current and power consumption values relevant to DC coils.

(values £10%)

Resistance Current Power Coil code
at 20°C consumption | consumption
[Q] [A] [wi] K1 WK1 K7 WK7D
D12 44 2,72 32,7 1903080 1903050 1902940 1903400
D24 18,6 1,29 31 1903081 1903051 1902941 1903401
D48 78,6 0,61 29,5 1903083
D110 436 0,26 28,2 1903464
D220 1758 0,13 28,2 1903465
9.3 - AC coils

The table shows current and power consumption values at inrush and at holding, relevant to the different coil types for AC current.

Coils for alternating current (values * 5%)

. Resistance Current Current Power Power Coail
Nominal Freq. o . . . .
) at 20°C consumption | consumption | consumption | consumption Code
Suffix Voltage ) - ) ;
V] [Hz] at inrush at holding at inrush at holding
[Ohm] (£1%) [A] (£5%) [A] (x5%) (5%) [VA] (5%) [VA]

A24 24 50 1,46 8 2 192 48 1902830
A48 48 5,84 4.4 1,1 204 51 1902831
o 1,84 0,46 192 48
A110 110V-50Hz 32 1902832

120V-60Hz 1,56 0,39 188 47
50160 0,76 0,19 176 44
230V-50Hz ) ,
A230 140 1902833
240V-60Hz 0,6 0,15 144 36
F110 110 60 26 1,6 0,4 176 44 1902834
F220 220 106 0,8 0,2 180 45 1902835
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10 - OPTIONS

10.1 - Control of the main spool stroke: C

It is possible to introduce special stroke controls in the heads of the hydraulic pilot
operated valve so as to vary the maximum spool clearance opening.

This solution allows control of the flow rate from the pump to the actuator and from
the actuator to the outlet, obtaining a double adjustable control on the actuator.

Add the letter C to the identification code to request this device (see paragraph 1).

10.2 - Control of the main spool shifting speed: D

By placing a MERS type double flow control valve between the pilot solenoid valve
and the hydraulic operated valve, the piloted flow rate can be controlled and
therefore the changeover smoothness can be varied.

Add the letter D to the identification code to request this device (see paragraph 1).

10.3 - Subplate with throttle on line P

It is possible to introduce a subplate with a restrictor of &0,8 on line P between the
pilot solenoid valve and the main distributor.

Add PF to the identification code to request this option (see paragraph 1).

10.4 - Control of the main spool stroke and shifting speed: G

It is possible to have the valve fitted with both the spool stroke device and the piloting
flow rate control device.

Add the letter G to the identification code to request this solution (see paragraph 1).

dimensions in mm

E4 ES
A 280 401,5
B 218 254

11 - INSTALLATION

Configurations with centering and recall springs can be mounted in any position;
type RK valves - without springs and with mechanical detent - must be mounted with
the longitudinal axis horizontal.

Valve fastening takes place by means of screws or tie rods, laying the valve on a
lapped surface, with values of planarity and smoothness that are equal to or better
than those indicated in the drawing. If the minimum values of planarity or
smoothness are not met, fluid leakages between valve and mounting surface can
easily occur.

NOTE: Use of class 10.9 fastening screws is recommended for valves in version H
(high pressure).

41 400/116 ED
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12 - E4 OVERALL AND MOUNTING DIMENSIONS

E*P4

@75

E4P4-S
E4P4-RK

215

120 30—
182
|
]
MOUNTING INTERFACES
(standard)
~— 65.1 —=
CETOP 4.2-4 P05-320 54
—=— 50.8
— 373 —
—= 27 -
16.7 —=—=—
32 —==—
PR na ‘ ‘ @6.3 (max)
ERRURE S
© © « 1A B‘ X\ optional “T”
e M port

-
T
[S

@11.2 (max)

T
x
,,,,,,,,,,,,,,,,, _J
M6

178
|
E4P4-TA
solenoid position E4P4-TA
configuration TC/*TC
a b
o 1 A
LU by DT
[ ala \7
I N
e \
|
= | ]
Al |y
Clop | @ |-
T | T
|

Valves with ISO 4401-05-05-0-05 mounting interface are
available upon request. See par. 1 for their identification.

ISO 4401-05-05-0-05
CETOP 4.2-4 R05-320

6.3 (max)

@11.2 (max)

optional “T”
port

dimensions in mm

Valve fastening: 4 SHCS |
(see par. 11, NOTE)

SO 4762 M6x35

Tightening torque: 8 Nm (bolt A 8.8) - 12 Nm (bolt A 10.9)

Threads of mounting holes: M6x10

Sealing rings: N. 5 OR type 2050 (12.42x1.78) - 90 Shore
N. 2 OR type 2037 (9.25x1.78) - 90 Shore

1 Manual override

Coil removal space

Connector removal space

Electric connector (to be ordered separately)

a|l | W[ DN

Mounting surface with seal

ing rings

41 400/116 ED

10/12



D

13 - E5§ OVERALL AND MOUNTING DIMENSIONS

E*P4

5.5

E5P4-TC
[E5P4-*TC

ISO 4401-08-08-0-05
CETOP 4.2-4-08-320

MOUNTING INTERFACE

o
7

A4

g11.2 (max)J

@25 (max)

i M 12
/
€ I

ST
=
R

dimensions in mm

Valve fastening: 6 SHCS ISO 4762 M12x60
(see par. 11, NOTE)

Manual override

Coil removal space

Tightening torque: 69 Nm (bolt A 8.8) - 115 Nm (bolt A 10.9)

Threads of mounting holes: M12x20

Connector removal space

Sealing rings: 4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

Electric connector (to be ordered separately)

gl | W[ DN

Mounting surface with sealing rings

41 400/116 ED
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14 - ELECTRIC CONNECTIONS

connection for DIN 43650

connector
code K1 (standard)

code WK1 (W7 version only) —

connection for ( \

DEUTSCH DT06-2S male -

connector type

code K7 /@_/_J" /

connection for
DEUTSCH DT06-2S male
connector - coil with diode

code WK7D (W?7 version only)

15 - ELECTRIC CONNECTORS

=P

E*P4

The valves are delivered without connectors. Connectors for K1/ WK1 connections (DIN 43650) can be ordered separately. See catalogue

49000.

16 - MANUAL OVERRIDE

Whenever the solenoid valve installation may involve exposure to atmospheric agents or use in tropical climates, the manual override, boot
protection is recommended. For overall dimensions see catalogue 41 150.

Add the suffix CM to request this device (see paragraph 1).

17 - SUBPLATES
(see catalogue 51 000)

These plates are not suitable for high pressure valves E4HP4 and E5HP4..

E4 E5
Type with rear ports PME4-AI5G
Type with side ports PME4-AL5G PME5-AL8G
P, T, A, B, port dimensions 3/4” 1%" BSP
X,Y port dimensions 1/4” BSP 1/4” BSP
DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
41 400/116 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 12/12



DUPLOMATIC
OLEODINAMICA

MOUNTING SURFACE

41 420/116 ED

DSP7

PILOT OPERATED DISTRIBUTOR
SOLENOID OR HYDRAULIC
(DSC7) CONTROLLED

SUBPLATE MOUNTING
ISO 4401-07 (CETOP 07)

p max 350 bar
Q max 300 I/min

ISO 4401-07-07-0-05
(CETOP 4.2-4-07-350)

18.3

~—15.9
—~—14.3
1.6

~ 556 ~
r:l 5
44_16
>
44_06
w X

T
50
S

= 57.2 =

_— 715 —=
~— 69.8 —=

=T - T M
—l= | —+ I+
uL_1 ! ! L1y
— 1 L —
N |
D777 [E— -

I
| — [ —

b

EEj

AN
5

— The DSP7 piloted valve is made up of a 4-way hydro-
piloted distributor with mounting surface according to
ISO 4401-07 (CETOP 07) standards, operated by an ISO
4401-03 (CETOP 03) solenoid directional valve.

@17.5 (max) M6 @6.3 (max) — It is available with different spool types (see par. 2), with
some options for the opening control.
— It is available with both the solenoid and the hydraulic
control from the X and Y ways.
— Aversion for high pressures (H) is available.
— It is available also with zinc-nickel surface treatments, that
ensures a salt spray resistance up to 600 hours.
PERFORMANCES
(obtained with mineral oil of viscosity of 36 cSt at 50°C)
DSP7 DSP7H
Maximum operating pressure
-ports P-A-B 350 420
- port T (external drainage) bar 250 350
- port T (internal drainage) 210 (DC) /160 (AC) 210 (DC) /160 (AC)
Maximum flow rate from port PtoA-B-T I/min 300
Ambient temperature range °C -20 / +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

according to 1ISO 4406:1999 class 20/18/15

Recommended viscosity cSt 25
Mass: DSP7-S, RK 8,6
DSP7-T*, SA*, SB* kg 8,0
DSC7 6,6

41 420/116 ED
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1 - IDENTIFICATION CODE FOR DSP7 SOLENOID VALVES

DSP7

DSP7 |- /120 |-

Directional valve,
Solenoid controlled,
Pilot operated

Size:
ISO 4401-07 (CETOP 07)

Option:

(omit for standard version)

H = high pressure version
pmax = 420 bar

Spool type (see paragraph 2)

S* TA
SA* B
SB* RK

Series: (the overall and mounting dimensions
remain unchanged from 20 to 29)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Piloting (see paragraph 9):

I = internal (not available for spools S2 - S4 - S7 - S8 - TA02 - TB02
RKO02 - S*2 - S*4. If internal pilot is required, choose pilot type C)

C = internal piloting with backpressure valve

Z = internal piloting with 30 bar fixes adjustment pressure reducing
valve (see paragraph 8)

E = external

Option:

| W7 = Zinc-nickel
surface treatment
(see NOTE 2)
Omit if not required

Manual override:

omit for override integrated in
the tube (standard)

CM = manual override, boot
protected (see paragraph 17)

Coil electrical connection

(see par. 15):

K1 = plug for connector type

DIN 43650 (standard)

K7 = plug DEUTSCH DT04-2P for male
connector type DEUTSCH DT06-2S
(available on D12 and D24 coils only)

Drainage (see paragraph 9):

I = Internal
E = External

Control options (see paragraph 11):

C = Main spool stroke control

D = Main spool switching speed control

P08 = Subplate placed under solenoid valve with restrictor of @0.8 on port P
S2 = Distributor delivered with pilot solenoid valve with spool S2

NOTE 1: Coils locking ring and related OR are supplied together with valves.

For a salt spray resistance up to 600 hours refer to paragraph 1.1.

NOTE 2: The standard valve is supplied with surface treatment of phosphating black.

Power supply (see paragraph 10)
direct current

D12=12V
D24 =24V
D48 =48V

D110=110V
D220 =220 V

D00 = valve without coils (see NOTE 1)

alternate current

A24 =24V -50Hz
A48 =48V -50 Hz

A110=110V-50Hz /120 V - 60 Hz
A230 =230V -50Hz/240V - 60 Hz

A00 = valve without coils (see NOTE 1)

F110 =110V - 60 Hz
F220 =220V - 60 Hz

The zinc-nickel finishing on the valve body (both main and pilot) makes the valve suitable to ensure a salt spray resistance up to 240 hours
(test operated according to UNI EN ISO 9227 standards and test evaluation operated according to UNI EN ISO 10289 standards).

41 420/116 ED
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D DSP7

1.1 - High corrosion resistance version

This version, available for the basic valve (without option of par. 13) features the zinc-nickel coating on all exposed metal parts of the valve,
making it resistant to exposure to the salt spray for 600 hours (test performed according to UNI EN I1SO 9227 and assessment test performed
according to UNI EN ISO 10289).

The coil are DC only and specific for this version, featuring a zinc-nickel surface treatment. The coil for DEUTSCH connector has a diode
inside. Electrical features at paragraph 10.2. The boot manual override (CM) is installed as standard in order to protect the solenoid tube.

Follow the identification code below to order it

DSP7.... / [\CM|/|W7
] |

Manual override, boot protected

Choices as in standard
identification code

Coil electrical connection (see par. 15)

WK1 = plug for connector type DIN 43650

WKT7D = plug DEUTSCH DT04-2P, for male connector
type DEUTSCH DT06-2S. Coil with diode.

DC power supply
D12=12V D24 =24V

2 - SPOOL TYPE FOR DSP7

Type SA*: Type SB*:

1 solenoid side A 1 solenoid side B

2 positions (central + external) 2 positions (central + external)
with spring centring with spring centring

Type S*:
2 solenoids - 3 positions
with spring centring

s AL L (Dl
s BUIHHIH R
ss LN [T
ss LA L ([
s mLAHHEIHILES
ss LAHHIHIL
so LA LS
sro LA /A[E] Dk
s L[l (Ll
sre DAL

s20 AL L) B
ser 2ot L (L

Type RK:
2 solenoids - 2 positions
with mechanical retention

A B

2rsie] [blag,
P T

RK IZE[K[iEIETXI
RKO02 IZE[X:[HEIE&I

ol] [l
o ol
e mD0F
e o3l TH

Type TA:

1 solenoid side A

2 external positions
with return spring

A B
o] [ol
P T

N 3D R 2%
TA02 IZE[Z:[ H MM

] Blo,
sor ] e
s #TF T
N Al
sos - #IEIH K

Type TB:

1 solenoid side B

2 external positions
with return spring

A B
wile] [ohme
P T

sl AL Ll
TB02 “ng:[ H MZE

Type 23TA/ 23TB
three-way valve - 1 solenoid - 2 external positions, return spring

A B

aiel [eln
P T

23TA ﬂim

A B
wila] [elags

P T
23TB M@iﬂ]ﬂ

Besides the diagrams shown, special versions are available: consult our technical dept. for their identification, feasibility and operating limits.
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D DSP7

3 - IDENTIFICATION CODE AND SPOOL TYPE FOR DSC7 - HYDRAULIC OPERATED VALVE

DS C7 |- /10 |- |EE

Option:
I WT = Zinc-nickel surface
treatment (see NOTE)

Directional valve, hydraulic controlled Omit if not required
pilot operated through X and Y ports.

External drain (see par. 9)

Size: ISO 4401-07 (CETOP 07 )

External pilot (see par. 9)

Option: (omit for standard version) Seals:
H = high pressure version N = NBR seals for mineral oil (standard)
pmax = 420 bar V = FPM seals for special fluids

Series: (the overall and mounting dimensions
remain unchanged from 10 to 19)

Spool type (see paragraph 2 and below)

S* TA
SA* B
SB* R
Spool type

The distributor is delivered with short-circuit subplate. The X and Y ports are used
for the hydraulic control of the valve.

A B A B A B
X P T y x, P Ty y /P T x

DSC7-8* DSC7-TA DSC7-TB

NOTE : The standard valve is supplied with surface treatment of phosphating black.

The zinc-nickel finishing makes the valve suitable to ensure a salt spray resistance up to 600 hours. (test operated according to
UNI EN ISO 9227 standards and test evaluation operated according to UNI EN ISO 10289 standards).

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V).

For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical department. Using fluids at temperatures higher than
80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

41 420/116 ED 4/12



D

5 - PRESSURE DROPS AP-Q
(values obtained with viscosity 36 cSt at 50 °C)

Ap
[bar]

10

N

Y/
L

el

N\
N\

=
=
—
0 100 200 300
Q [/min]
Ap
[bar]

7

10

8
8 //
Ry
4 / // ///
, ,////
=

—
0 100 200 300
Q [I/min]

6 - SWITCHING TIMES

The values indicated refer to a solenoid valve working with piloting
pressure of 100 bar, with mineral oil at a temperature of 50°C, at
viscosity of 36 ¢St and with PA and BT connections. The energizing
and de-energizing times are obtained at the pressure variation
which occurs on the lines.

41 420/116 ED

DSP7

PRESSURE DROPS WITH VALVE ENERGIZED

SPOOL TYPE

FLOW DIRECTION

P-A | P-B | A-T | B-T

CURVES ON GRAPH

S1, SA1, SB1

S2, SA2, SB2

S3, SA3, SB3

S4, SA4, SB4

S6

S7

S8

S9

S10

S11

S12

S20

S21

TA, TB

TA02, TB 02

RK

AalalalalalalalalmalalmlmIN|= |- ]|~

Alaflalalalalalalalalm ]l IN|= ||~

WA |Ww|h W w|w|w|w|w|h|w|d|d|h|w
B B B B B B B B i i S B 6 B B B B

PRESSURE DROPS WITH VALVE IN DE-ENERGIZED POSITION

FLOW DIRECTION

SPOOL TYPE P-A | P-B | A-T | B-T | P-T

CURVES ON GRAPH
S2, SA2, SB2 6
S3, SA3, SB3 7
S4, SA4, SB4 7
S6 7
Ss7 8
S8 8
S10 7
S11

TIMES (= 10%) ENERGIZED DE-ENERGIZED
[ms] 2 Pos. 3 Pos. 2 Pos. 3 Pos.

AC solenoid 45 30 45 30

DC solenoid 75 60 60 45
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D DSP7

7 - OPERATING LIMITS
The curves define the flow rate operating fields according to the valve pressure for the different spool types.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage.

The values have been obtained with mineral oil, viscosity 36 cSt at 50 °C, and filtration ISO 4406:1999 class 18/16/13.

Ap
bar] |
350
CURVE CURVE
SPOOL SPOOL
300 ] P—A |P—B P—A|P—B
250 S1,SA1,SB1 1 1 TA, TB 1 1
S2, SA2, SB2 1 1 TA02, TB02 1 1
200 S3,SA3,SB3 | 1 | 1 23TA,237TB | 1 | 1
150 S4, SA4, SB4 2 2 RK 1 1
100 S6 1 1
S7 2 2
50 s8 2 | 2
-— S9 1 1
0 50 100 150 200 250 300 S10 1 1
S12 1 1
S20 1 1
S21 1 1
8 - PERFORMANCE CHARACTERISTICS
PRESSURES [bar] DSP7 DSP7H DSC7 DSC7H
Max pressure in P, A, B ports 350 420 350 420
Max pressure in T line with external drainage 250 350 250 350
. . T . 210 (DC) 210 (DC) ) )
Max pressure in T line with internal drainage 160 (AC) 160 (AC)
. . . . 210 (DC) 210 (DC) ) )
Max pressure in Y line with external drainage 160 (AC) 160 (AC)
Min piloting pressure NOTE 1 5+12
Max piloting pressure NOTE 2 210 350 210 420

NOTE 1 minimum piloting pressure can be the lower range value at low flows rates, but with higher flow rates the higher value is needed.

NOTE 2 If the valve operates at higher pressures it is necessary to use the version with external pilot and reduced pressure. Otherwise, the
valve can be ordered with internal pilot and pressure reducing valve with 30 bar fixed adjustment (pilot type Z, see identification code)

41 420/116 ED
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9 - PILOTING AND DRAINAGE

DSP7

The DSP7 valves are available with piloting and drainage, both internal and external. The version with external drainage allows for a higher

back pressure on the outlet.

L

P
X: plug M6x8 for external pilot
Y: plug M6x8 for external drain

9.1 - Backpressure valve incorporated on line P

TYPE OF VALVE Plug assembly

X | Y

I EXTERNALDRAN | NO | YES
D AR | v
EE  EXTERNALDRAN | YES | YES

Valves DSP7 are available upon request with backpressure valve incorporated on line P. This is necessary to obtain the piloting pressure when
the control valve, in rest position, has the line P connected to the T port (spools S2, S4, S7, S8, S*2, S*4, TA02, TB02, RK02). The cracking

pressure is of 5 bar with a minimum flow rate of 15 I/min.
Add C to the identification code for this request (see paragraph 1).
In the C version the piloting is always internal.

The backpressure valve can be also delivered separately and it can be easily mounted on line P of the main control valve. Specify the code

0266577 to order the backpressure valve separately.

DSP7-C

Ap
[bar]

16

14

12

10

pilot always internal 2
Y: plug M6x8 for external drain

NOTE: the backpressure valve can’'t be used as
check valve because it doesn’t assure the seal.

41 420/116 ED

100 200

300

T

Q [/min]

The curve refers to the pressure drop (body part
only) with backpressure valve energized to which
the pressure drop of the reference spool must be
added. (see paragraph 5)
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10 - ELECTRICAL FEATURES

10.1 Solenoids

These are essentially made up of two parts: tube and coil. The
tube is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated 360°, to suit the available space.

NOTE: In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see data sheet 49 000).

Protection from atmospheric agents IEC EN 60529

Connection IP65 | IP67 |IPBIK
K1 DIN 43650 x (*)
K7 DEUTSCH DT04 male X X x (*)

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

10.2 - DC coils

DSP7

SUPPLY VOLTAGE FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

10.000 ins/hour

DUTY CYCLE

100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE)

In compliance with
2004/108/EC

In compliance with

LOW VOLTAGE 2006/95/EC

CLASS OF PROTECTION :

Coil insulation (VDE 0580) class H

Impregnation: (DC valve) class F
(AC valve) class H

In direct current energizing, current consumption stays at fairly constant values, essentially determined by Ohm’s law: V=R x I.

The WK1 and WK7D are coils specific for the high corrosion resistance version of the valve.

The WKT7D caoil includes a suppressor diode of pulses for protection from voltage peaks during switching. During the switching the diode
significantly reduces the energy released by the winding, by limiting the voltage to 31.4V in the D12 coil and to 58.9 V in the D24 caoil.

Using connectors type "D" (see cat. 49 000) with embedded bridge rectifier it is possible to feed DC coils (starting from 48V voltage) with
alternating current (50 or 60 Hz), considering a reduction of the operating limits by approximately 5 + 10%.

The table shows current and power consumption values for DC coils.

(values £10%)

Nominal Resistance Current Power Coil code
voltage at 20°C consumption | consumption
V] [Q] [A] W] K1 WK1 K7 WK7D
D12 12 4.4 2,72 32,7 1903080 1903050 1902940 1903400
D24 24 18,6 1,29 31 1903081 1903051 1902941 1903401
D48 48 78,6 0,61 29,5 1903083
D110 110 436 0,26 28,2 1903464
D220 220 1758 0,13 28,2 1903465
10.3 - AC coils
The table shows current and power consumption values at inrush and at holding, relevant to the different coil types for AC current.
Coils for alternating current (values * 5%)
. Resistance Current Current Power Power Coail
Nominal Freq. o ) . . .
) at 20°C consumption | consumption | consumption | consumption Code
Suffix Voltage ) - . :
V] [Hz] at inrush at holding at inrush at holding
[Ohm] (x1%) [A] (£5%) [A] (x5%) (+5%) [VA] (5%) [VA]
A24 24 50 1,46 8 2 192 48 1902830
A48 48 5,84 4.4 1,1 204 51 1902831
A 1,84 0,46 192 48
A110 110V-50H2 32 1902832
120V-60Hz 1,56 0,39 188 47
50160 0,76 0,19 176 44
230V-50Hz ) ,
A230 140 1902833
240V-60Hz 0,6 0,15 144 36
F110 110 60 26 1,6 0,4 176 44 1902834
F220 220 106 0,8 0,2 180 45 1902835

41 420/116 ED
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11 - OPTIONS

11.1 - Control of the main spool stroke: C

With the help of special side plugs, it is possible to introduce stroke controls in the
heads of the piloted valve so as to vary the maximum spool clearance opening.

This solution allows control of the flow rate from the pump to the actuator and from
the actuator to the outlet, obtaining a double adjustable control on the actuator.

Add the letter C to the identification code to request this device (see paragraph 1).

11.2 - Control of the main spool shifting speed: D

By placing a MERS type double flow control valve between the pilot solenoid valve
and the main distributor, the piloted flow rate can be controlled and therefore the
changeover smoothness can be varied.

Add the letter D to the identification code to request this device (see paragraph 1).

11.3 - Subplate with throttle on line P

It is possible to introduce a subplate with a restrictor of @0,8 on line P between the
pilot solenoid valve and the main distributor.

Add P08 to the identification code to request this option (see paragraph 1).

11.4 - Solenoid operated distributor with pilot valve in configuration S2

It is possible to deliver the solenoid operated distributor with pilot valve in
configuration S2 (all the ports at outlet). With this option the piloting is necessarily
external.

Add S2 to the identification code to request this option (see paragraph 1).

This configuration is used with external piloting in order to allow the unloading of the
piloting line when the solenoid operated valve is in rest position.

41 420/116 ED
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DSP7

12 - DSP7 OVERALL AND MOUNTING DIMENSIONS FOR SOLENOID DISTRIBUTOR

2 & 18 :
l ®
DSP7-TA
DSP7-SA*
b a
S A
solenoid position LL ; LT
configuration TB/SB* 7 ; ‘ H N
oo [ 1
T \
- ‘
VA=
4 = —h
B 8 9
— ‘ v T
fe—— 1075 —=
208

NOTE: Use of fastening screws class A10.9 is recommended
for valves in version H (high pressure)

4 SHC screws 1SO 4762 M10x60
2 SHC screws ISO 4762 M6x50

Fastening of single valve:

M10x60: 40 Nm (A8.8) - 57 Nm (A10.9)
M6x50: 8 Nm (A8.8) - 12 Nm (A10.9)

Tightening torque:

Threads of mounting holes: M6x12; M10x18

DSP7-S
@ 75 DSP7-RK
——\/\ 215
b a
rn’”r’"’w r””ﬂ”“”ﬂ
i, b
O gy AR
\ V.- NEV- \
o-d T B-o
— —
=
154
-/ \_‘
= 1) =
T 97
S iy
H i 45
L |/® 8 o | H 7
H—y ‘ r—
Lso ~ -U-gs 4.5
125
184
201

b a
F‘N""V””ﬁ r Y m
- ! i
LK,,,‘i ! i 7‘,,)4J
\ PPN \
,7,%,7%7,%,*,4 =
|
@ I ’%777%’4’ 225
=

dimensions in mm

185

DSP7-*/20*-Z*

=4
®

Mounting surface with sealing rings
4 OR type 130 (22.22X2.62) - 90 Shore
2 OR type 2043 (10.82x1.78) - 90 Shore

Manual override

Coil removal space

Connector removal space

al | WO N

Electric connector to be ordered separately
(see cat. 49 000)

Reducing valve with fixed adjustment 30 bar

41 420/116 ED
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13 - DSC7 OVERALL AND MOUNTING DIMENSIONS FOR HYDRAULIC DISTRIBUTOR DSC7

dimensions in mm
17
=
!-'/I T~
s 114
. % hrr =3 == * o7
= ‘ it = 45
= i @ | = 4*0
T u I u T
L 50 ~ ~U‘ a3 4.5
125
184
201
NOTE: Use of fastening screws class A10.9 is recommended
for valves in version H (high pressure)
Fastening of single valve: 4 SHC screws ISO 4762 M10x60
2 SHC screws ISO 4762 M6x50 1 | Mounting surface with sealing rings:
Tightening torque: ~ M10x60: 40 Nm (A8.8) - 57 Nm (A10.9) 4 OR type 130 (22.22X2.62) - 90 Shore
M6x50: 8 Nm (A8.8) - 12 Nm (A10.9) 2 OR type 2043 (10.82x1.78) - 90 Shore
Threads of mounting holes: M6x12; M10x18 2 | Short-circuit subplate

14 - INSTALLATION

Configurations with centring and recall springs can be mounted in any position; type RK valves - without
springs and with mechanical detent - must be mounted with the longitudinal axis horizontal. Surface quality

Valve fastening takes place by means of screws or tie rods, laying the valve on a lapped surface, with
values of planarity and smoothness that are equal to or better than those indicated in the drawing. If the
minimum values of planarity or smoothness are not met, fluid leakages between valve and mounting
surface can easily occur.

NOTE: Use of fastening screws class 10.9 is recommended for valves in version H (high pressure).

41 420/116 ED 11/12
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15 - ELECTRIC CONNECTIONS

DSP7

connection for DIN 43650

connector

code K1 (standard)
code WK1 (W7 version only) —

connection for
DEUTSCH DT06-2S male
connector type

code K7

connection for
DEUTSCH DT06-2S male
connector - coil with diode

code WK7D (W?7 version only)
/
<

16 - ELECTRIC CONNECTORS

The valves are delivered without connectors. Connectors for K1/ WK1 connections (DIN 43650) can be ordered separately. See catalogue

49000.

17 - MANUAL OVERRIDE

FF TR
Whenever the solenoid valve installation may involve exposure to atmospheric agents LAl A il By
or use in tropical climates, the manual override, boot protection is recommended. = O 1T ol
Add the suffix CM to request this device (see paragraph 1).
=
it I -
® 8o
v H v
|
le————— max 260 ———

18 - SUBPLATES
(see catalogue 51 000)

These plates are not suitable for high pressure valves DSP7H.

Type with rear ports PMEO7-Al6G
Type with side ports PMEQ7-AL6G
P, T, A, B, port dimensions 1” BSP
X,Y; L port dimensions 1/4” BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

41 420/116 ED REPRODUCTION IS FORBIDDEN.

THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 1 2/1 2



DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

41 440/116 ED

DSP10

PILOT OPERATED DISTRIBUTOR
SOLENOID OR HYDRAULIC
(DSC10) CONTROLLED

SUBPLATE MOUNTING
1ISO 4401-10 (CETOP 10)

p max 350 bar
Q max 1100 I/min

OPERATING PRINCIPLE

ISO 4401-10-09-0-05
(CETOP 4.2-4-10-350)

35

41.3

»’*% 44.5

H=— 130.2 —=
~ 123.8 =

=t 158.8 —=

@ 11.2 (max)

PERFORMANCES

(obtained with mineral oil of viscosity of 36 cSt at 50°C)

mT T
ucd 4! (Y]
i _ _ i}
(1] ‘ i)
Z X
7 NN
Z X
&‘fj, G A ,iﬂ
JJ:: e — ::LL
=== ==——4
1= I AN AN 11
X A B Y

— The DSP10 piloted valve is a 4-way hydropiloted
distributor with a connection surface in accordance with
the 1ISO 4401-10 (CETOP RP121H) standards, operated
by a ISO 4401-03 (CETOP 03) solenoid directional valve.

— It is available with different spool types (see par. 2) and
with some options for the opening control.

— It is available with both the solenoid and the hydraulic
control from the X and Y ways.

— The piloting and the drainage can be made inside or
outside the valve by inserting or removing the proper
threaded plugs located in the main directional control valve
(see paragraph 9).

Maximum operating pressure

- ports P - A - B (standard version) 350

- port T (external drainage) bar 210
Maximum flow rate from port Pto A-B-T I/min 1100
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

according to ISO 4406:1999 class 20/18/15

Recommended viscosity cSt 25
Mass: DSP10 50
DSC10 kg 48

41 440/116 ED
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1 - IDENTIFICATION CODE FOR SOLENOID DISTRIBUTOR DSP10

DSP10

D SP10 - |[/]20] |-

I K1/

Solenoid operated
directional valve

ISO 4401-10 (CETOP 10) size

Spool type (see paragraph 2)

S* TA
SA* B
SB* RK*

Series: (the overall and mounting dimensions
remain unchanged from 20 to 29)

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Piloting (see paragraph 9):
I = internal (not available for spools S2 - S4 - TA02 - TB02 - RK02
S*2 - S*4)
E = external
Z = internal piloting with 30 bar fixes adjustment pressure reducing valve

Drainage (see paragraph 9):

I = Internal
E = External

Controls (see paragraph 13):

C = Main spool stroke control
D = Main spool switching speed control

P15 = Subplate placed under solenoid valve with restrictor of
@1.5 on port P

NOTE: The locking rings of the coils and the relevant O-Rings are supplied together with valves

Manual override:
omit for override integrated
in the tube (standard)

CM = manual override,
boot protected (see
paragraph 17)

Coil electrical connection:
plug for connector
type DIN 43650

Power supply (see paragraph 10)
direct current

D12=12V
D24 =24V
D48 =48V

D110=110V
D220 =220 V

D00 = valve without coils (see NOTE 1)

alternate current

A24 =24V -50Hz
A48 =48V -50 Hz

A110=110V-50Hz /120 V - 60 Hz
A230 =230V -50Hz/240V - 60 Hz

A00 = valve without coils (see NOTE 1)

F110 =110V -60 Hz
F220 =220V - 60 Hz

41 440/116 ED
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D DSP10

2 - SPOOL TYPE

NOTE: Symbols refers to the DSP10 solenoid valve. For the DSC10 hydraulic control version, please verify the connection scheme (see par. 3).

N Type SA*: Type SB*:
;ypei S e -3 oosit 1 solenoid side A 1 solenoid side B

;C: enoiads - tFJO_SI lons 2 positions (central + external) 2 positions (central + external)
with spring centering with spring centering with spring centering

] ] s, o] o 5] Tk,
st ZLAL L] o[ sat R AL [oHae R i
82 IZWL{Z]H]B])HM%I SA2 IZE[Z]H% SB2 &HHMZXI
s3 MNHHM&I SA3 IZE[Z]T\LH% SB3 M@Bﬁ”ﬂ]}ﬂ
se UIHIOIHDES saa R IH[TH se4 HDo

Type RK: Type TA: Type TB:

2 solenoids - 2 positions 1 solenoid side A 1 solenoid side B

with mechanical retention 2 external positions 2 external positions
with return spring with return spring

A B A B A B
el [Pl sie] [oH wle] [elems
P T P T P T
rRe  ZELAL -[LIET N v 5 0 [ s welAlL [
RK02 IZE[Z:[HHIEVXI TA02 IZE[Z]HM% TBO2 MHMZXI

If other spool types are necessary please consult our Technical Department
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DSP1

3 - IDENTIFICATION CODE FOR HYDRAULIC DISTRIBUTOR DSC10

0

Hydraulic controlled directional
valve through X and Y ports

ISO 4401-10 (CETOP 10) size

Spool type (see paragraph 2)

O
92
o

10/-| | /10| |- E[E

External drain (see par. 9)

External pilot (see par. 9)

I Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

S* TA
SA* B
SB*

Spool type

—— Series: (the overall and mounting dimensions
remain unchanged from 10 to 19)

The distributor is delivered with short-circuit subplate. The X and Y ports are
used for the hydraulic control of the valve.

A B
X! P T %
DSC10-S*

A B A B
X | P Ty y' P T X

DSC10-TA DSC10-TB

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code V). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

41 440/116 ED
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5 - PRESSURE DROPS AP-Q
(values obtained with viscosity 36 cSt at 50 °C)

[ép]
ar
| 4
15

3
10 / /5 ,/ 2

/ 1
5 ,/22,4/
//

—

0 200 400 600 800 1000

Q [I/min]

6 - SWITCHING TIMES

The values indicated refer to a solenoid valve working with piloting
pressure of 100 bar, with mineral oil at a temperature of 50°C, at
viscosity of 36 ¢St and with PA and BT connections.

The energizing and de-energizing times are obtained at the
pressure variation which occurs on the lines.

41 440/116 ED

DSP10

PRESSURE DROPS WITH VALVE ENERGIZED

FLOW DIRECTION
SPOOL TYPE P-A P-B A-T B-T
CURVES ON GRAPH

S1, SA1, SB1
S2, SA2, SB2
S3, SA3, SB3
S4, SA4, SB4
TA, TB

TAO2, TB 02
RK

alalaN]= v~

1
2
1
2
1
1
1

alala v N[~
alala s N[~

PRESSURE DROPS WITH VALVE IN DE-ENERGIZED POSITION

FLOW DIRECTION
SPOOL TYPE P-A | P-B | A-T | B-T | P-T
CURVES ON GRAPH
S2, SA2, SB2 3
S3, SA3, SB3 4 4
S4, SA4, SB4 4

TIMES (£ 10%) ENERGIZED DE-ENERGIZED
[ms] 2 Pos. 3 Pos. 2 Pos. 3 Pos.

AC solenoid 90 60 90 60

DC solenoid 130 100 90 60
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7 - OPERATING LIMITS

DSP10

The curves define the flow rate operating fields according to the valve pressure of the different versions. The values have been obtained
according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the nominal voltage.

The value have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406.1999 class 18/16/13.

p
bar] |
350
300 D)
250 \ \
N
- \ \
150 \ N
100
2 1
50
P
0 200 400 600 800 1000
Q [/min]

8 - PERFORMANCE CHARACTERISTICS

SPOOL TYPE

CURVE

P-A | P-B

S1,SA1,SB1

S2, SA2, SB2

S3, SA3, SB3

S4, SA4, SB4

TA, TB

TAQ2, TB02

TA23, TB23

RK

PRESSURES [bar] DSP10
Max pressure in P, A, B ports 350
Max pressure in T line with external drainage 250

Max pressure in T line with internal drainage

210 (DC) / 160 (AC)

Max pressure in Y line with external drainage

210 (DC) / 160 (AC)

Min piloting pressure NOTE 1

6+12

Max piloting pressure NOTE 2

280

NOTE 1 minimum piloting pressure can be the lower range value at low flows rates, but with higher flow rates the higher value is needed.

NOTE 2 If the valve operates at higher pressures it is necessary to use the version with external piloting and reduced pressure.

Otherwise, the valve with internal pilot and pressure reducing valve with 30 bar fixed adjustment can be ordered (Piloting type Z, see

dimensions at par. 11)

9 - PILOTING AND DRAINAGE

These valves are available with piloting and drainage, both internal and external. The version with external drainage allows for a higher back

pressure on the outlet.

W
|
\

X: plug M6x8 for external pilot
Y: plug M6x8 for external drain

41 440/116 ED

TYPE OF VALVE Plug assembly
X Y
IE :EN)ITEERI’?{NNAALLPDILR?ATNAND NO | YES
I INTERNAL DRAN | NO | NO
EE  EXTERNALDRAN | | YES | YES
El INTERNAL DRAIN > | YES | NO

6/10
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10 - ELECTRICAL FEATURES

10.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated 360°, to suit the available space.

NOTE 1: In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see CAT. 49 000).

NOTE 2: The IP65 protection degree is guaranteed only with the
connector correctly connected and installed.

10.2 - Current and absorbed power for DC solenoid valve

The table shows current and power consumption values of the DC
coils.

Using connectors type "D" (see cat. 49 000) with embedded bridge
rectifier it is possible to feed DC coils (starting from 48V voltage)
with alternating current (50 or 60 Hz), considering a reduction of the

DSP10

VOLTAGE SUPPLY FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

6.000 ins/hr

DUTY CYCLE

100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE 1)

In compliance with
2004/108/EC

LOW VOLTAGE

In compliance with
2006/95/EC

CLASS OF PROTECTION:
Atmospheric agents (CEI EN 60529)

IP 65 (NOTE 2)

operating limits by 5 + 10% approx.

10.3 - Current and absorbed power for AC solenoid valve

Coil insulation (VDE 0580) class H

Impregnation: DC valve class F

AC valve class H

(values *10%)
Resistance Current Power Coil code
at20°C consumption | consumption
18] [A] W] K1

D12 4.4 2,72 32,7 1903080
D24 18,6 1,29 31 1903081
D48 78,6 0,61 29,5 1903083
D110 436 0,26 28,2 1903464
D220 1758 0,13 28,2 1903465

The table shows current and power consumption values at inrush and at holding, relevant to the different coil types for AC current.

(values * 5%)

. Resistance Current Current Power Power Coll
Nominal Freq. o . ) . .
) at 20°C consumption | consumption | consumption | consumption Code
Suffix Voltage ) ; ) )
V] [Hz] at inrush at holding at inrush at holding
[Ohm] [A] [A] [VA] [VA]
A24 24 50 1,46 8 2 192 48 1902830
A48 48 5,84 4.4 1,1 204 51 1902831
110V-50Hz 1,84 0,46 192 48
A110 32 1902832
120V-60Hz 1,56 0,39 188 47
50760 0,76 0,19 176 44
230V-50Hz ) ;
A230 140 1902833
240V-60Hz 0,6 0,15 144 36
F110 110 60 26 1,6 0,4 176 44 1902834
F220 220 106 0,8 0,2 180 45 1902835

41 440/116 ED
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11 - OVERALL AND MOUNTING DIMENSIONS FOR DSP10

DSP10

dimensions in mm

DSP10-S DSP10-RK
@
i B @ ,®
b a |
‘ 4
|yt [
g U
2 — i —— 2
| |
| 270 \
_ - _ 239 @ \ @
‘ ‘
i 182 }
1 1 ‘
o o o |
- | ] i g} a0 4 © | ©
— i [ L — i |
! u i u 1 é *
S P | R ;
-39 230
340 1
423
R ORI ORI )
77— =
794 U - DSP10-*/20*- Z
e BB
197 #@ B 77797’ _a_
— ﬁ@ﬁ — — oo
UgpU
© .00 e i
\ 310
DSP10-TA DSP10-SA* ‘
_ o _
\
107.5 ‘
solenoid position ] b N La. - e lﬁ‘ffﬁ T
configuration TB/SB* | | gy - P | i P | -
) N‘r”“ — H ; H ¢ 1}; H ¢ H ; H
|
_ \ _
|
\ 1 Mounting surface with sealing rings
e T‘ 7 ER 4 OR type 4150 - 90 shore (37.59 x 3.53)
- | ‘ ‘ ‘ bl ‘ \ ‘ - 2 OR type 3081 - 90 shore (20.24 x 2.62)
H L —
2 Manual override
3 | Coil removal space
4 Connector removal space
Fastening of single valve: 4 SHC screws ISO 4762 M20x70 -
5 | Electric connector to be ordered separately
Tightening torque: 330 Nm (A 8.8) - 560 Nm (bolt A10.9) (see cat. 49 000)
Threads of mounting holes: M20x40 6 | Reducing valve with fixed adjustment 30 bar

41 440/116 ED

8/10



D

12 - OVERALL AND MOUNTING DIMENSIONS FOR DSC10

DSP10

17

dimensions in mm

2

Fastening of single valve: 4 SHC screws ISO 4762 M20x70

330 Nm (A 8.8) - 560 Nm (bolt A10.9)

Tightening torque:

Threads of mounting holes: M20x40

1 Mounting surface with sealing rings
4 OR type 4150 - 90 shore (37.59 x 3.53)
2 OR type 3081 - 90 shore (20.24 x 2.62)

Short-circuit subplate

13 - OPTIONS

13.1 - Control of the main spool stroke: C

With the help of special side plugs, it is possible to introduce stroke
controls in the heads of the piloted valve so as to vary the maximum spool
clearance opening.

This solution allows control of the flow rate from the pump to the actuator
and from the actuator to the outlet, obtaining a double adjustable control
on the actuator.

Add the letter C to the identification code to request this device (see
paragraph 1).

13.2 - Control of the main spool shifting speed: D

By placing a MERS type double flow control valve between the pilot
solenoid valve and the main distributor, the piloted flow rate can be
controlled and therefore the changeover smoothness can be varied.

Add the letter D to the identification code to request this device (see
paragraph 1).

41 440/116 ED

DSP10-S*/C

520

DSP10-S*/D

9/10



D DSP10

13.3 - Subplate with throttle on line P
It is possible to introduce a subplate with a restrictor of @1,5 on line -
P between the pilot solenoid valve and the main distributor. DSP10-S*/P15 = @

Add P15 to the identification code to request this option (see
paragraph 1).

g

280

=2 8

14 - MANUAL OVERRIDE, BOOT PROTECTED: CM

Whenever the solenoid valve installation may involve exposure to atmospheric agents or use in tropical climates, the manual override, boot
protection is recommended. Add /CM at the end of the identification code to request this device (see paragraph 1).

CC valve CA valve

T
Ihnum

L0 LI

i

90

98

15 - ELECTRIC CONNECTORS
The valves are delivered without connector. Connectors for K1 connections (DIN 43650) can be ordered separately. See catalogue 49 000.

16 - INSTALLATION

Configurations with centering and recall springs can be mounted in any position; type RK valves - without Surface quality
springs and with mechanical detent - must be mounted with the longitudinal axis horizontal.
Valve fastening takes place by means of screws or tie rods, laying the valve on a lapped surface, with E 0.01/100
values of planarity and smoothness that are equal to or better than those indicated in the drawing.
If the minimum values of planarity or smoothness are not met, fluid leakages between valve and mounting 0.8/
surface can easily occur.

7

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

DS3M
DS5M

DSP5RM

DSP5M
DSP7M
DSP8M

DSP10M

41 505/216 ED

DS(P)*M

DIRECTIONAL VALVES
WITH SPOOL POSITION

ISO 4401-03
ISO 4401-05

ISO 4401-05
CETOP P05
ISO 4401-07
ISO 4401-08
1ISO 4401-10

MONITORING

M
\
!
7

T

— These solenoid operated directional valves are
equipped with position sensors that monitor the
main spool position. The switching position is

indicated by a binary signal.

— TOV certification body certifies the compliance
of DS(P)*M valves with the EC safety standards
1SO4413:2012, UNI EN 12622:2014, UNI EN
693:2001 +A2:2001, UNI EN201:2010 and UNI
EN 422:2009 with certificate TUV IT 14 MAC

0043 .

—The valves are available in direct current

versions only (see paragraph 8).

— These valves do not have manual override and
can not be disassembled, because of their
characteristics and their possible use on
machinery subject to safety requirements.
Moreover, their components are not inter-
changeable. Read the Use and Maintenance
manual for instructions on operation, safe use
and repair of the product

PERFORMANCES
(working with mineral oil of viscosity of 36 cSt at 50°C)
DS3M pDssM | DSPSN | DSP7TM | DsPsM | DsP1oM
Maximum operating pressure: P - A - B ports 350 320 320 350 350 350
T port - 210 see performance limits at paragraph 5.5
Maximum flow rate fromPto A-B-T I/min 80 120 150 300 600 1100
Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 = 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Mass: single solenoic_i valve kg 1,8 5 71 8,7 15,6 50
double solenoid valve 2,2 - 8 9,6 16,6 50.5

41 505/216 ED
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D DS(P)*

MACHINE DIRECTIVE CERTIFICATION

All solenoid valves and solenoid operated valves of the DS(P)*M family were tested on a voluntary basis by TUV

and found to comply with the applicable requirements of the following standards:

= UNI EN ISO 4413:2012 - Hydraulic fluid power — General rules and safety requirements for systems and their
components

= UNI EN 12622:2014 - Safety of machine tools - Hydraulic press brakes

= UNI EN 693:2001+A2:2011 - Machine tools — Safety — Hydraulic presses

= UNI EN 201:2010 - Plastics and rubber machines - Injection moulding machines - Safety requirements

= UNI EN 422:2009 - Rubber and Plastic machines — Safety requirements

1 - IDENTIFICATION OF SOLENOID VALVES DIRECT OPERATED

1.1 - Identification code

DS M- / - K1/

Monitoring of the spool position ——
‘— Caoil electrical connection:

Spool type (see par. 1.2) plug for connector type
S1 SA1 SB1 TA B DIN 43650 (standard)
S3 TA02 TBO02
S4 SA4 SB4 TA100 TB100
Series No.
20 = for DS5M DC power supply
21 = for DS3M

: : : ; D12=12V D110 =110V
(the overall and mounting dimensions remain D24 = 24 \/ D220 = 220 V

unchanged from 20 to 29)

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

NOTE: To be compliant with the EN 693:2011
standard, the valves have no manual override.

NOTE: Verify spool and sensor type availability in the tables below

SPOOLS SPOOLS
DS3 TA | TB DS5 . . .| TA [TA02| TB
§* | SA" | SB" |1a100|TB100 §* | SA" | SB" |1ta100| TBO2 | TB100
- RO X % RO X
8 w | MA X X X X ow | MA X X X X X
% ﬁ MB X X X X wni-| MB X X X X X

Directional control valve L Monitored position:

solenoid operated (see par. 16 for switching logic)
) RO = monitored rest position

3 =1S0 4401-03 size ——— MA = monitored position ‘a’

5 =1S0 4401-05 size MB = monitored position ‘b’

41 505/216 ED
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1.2 - Spool types for DS3M and DS5M

DS(P)*M

Type S*:
2 solenoids - 3 positions
with spring centering

Sensor RO
1 4 ol I
A VA i

AN

SA1

SA4

SB1

SB4

TA

TA02

TA100

B

TB02

TB100

Type SA*:
1 solenoid side A

2 positions (central + external) with spring centering

Sensor MA

A| B|
pevaN
PIT
7AB
Eﬂ]z:[ﬁm
plT

N

N

Sensor MB

A| B

7AB
oas ATIHL]
PIT

Type SB*:
1 solenoid side B

2 positions (central + external) with spring centering

Sensor MA

s

P

e
CIHT

P

Sensor MB

AlB
sor ol Tk

A[B
i 04

Type TA:
1 solenoid side A

2 external positions with return spring

Sensor MA Sensor MB
Al Bl Al B
1L 1L
T.T TA W-I—X-IT,T
PIT Pl Tl
_AlB _AlB
H TA02 [Z B: H
PIT plTl
AlB ALB
AL
T_T TA100 or_t
PIT plTl
Type TB:
1 solenoid side B
2 external positions with return spring
Sensor MA Sensor MB
AT AlB
17T 1T
[Zﬁnﬂﬂ B Ltmtﬂ
pIT PITI
A or [
PIT PIT
A ¢ ALB
17T 1T
LI@X] TB100 LIE[X]
PIT PIT

41 505/216 ED
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2 - CHARACTERISTIC CURVES OF DIRECT OPERATED SOLENOID VALVES
(obtained with viscosity 36 cSt at 50 °C)

2.1 - DS3M - Pressure drops Ap-Q

Ap

fbar] |

25

20

15

10

5

/

/,

.

20

40 60

2.2 - DS5M - Pressure drops Ap-Q

80

Q [I/min]

Ap
bar] §
20 / 5
4
16 /
12 / 3
/ :
s A1
A=
=
0 25 50 75 100 120
Q [I/min]

2.3 - Performance limits for DS3M and DS5M solenoid valves

DS(P)*M

FLOW DIRECTION
SPOOL TYPE P—>A| P—B | AT | BoT | PoT

CURVES ON GRAPH

S1, SA1; SB1 2 2 3 3 -

S3 3 3 1 -

S4, SA4 5 5 5 5 3

TA, TB 2 2 2 2 -

TA100, TB100 4 4 4 4 -

For S3 in central position B—T refer to curve 3.

FLOW DIRECTION
SPOOL TYPE P—>A| P-B | A>T | BoT | PoT

CURVES ON GRAPH

S1, SA1, SB1 2 2 1 1

S3 2 1 2 3

S4, SA4, SB4 1 1 2 2 4

TA, TB, TA02, TB02 3 3 2 2 -

TA100, TB100 2 2 2 2 -

For S3 in central position B—T refer to curve 5.

The curves define the flow rate operating fields according to the valve pressure of the different versions.

The values have been obtained according to ISO 6403 norm with solenoids at rated temperature and supplied with voltage equal to 90% of the
nominal voltage. The values have been obtained with mineral oil, viscosity 36 cSt, temperature 50 °C and filtration according to ISO 4406:1999

class

18/16/13.

The operating limits can be considerably reduced if a 4-way valve is used as 3-way valve with port A or B plugged or without flow.

DS3M
p
lbar] |
350 T — 2[ 1
300
4\ T~
250
200
150 > 7
100 3
50
0 20 40 60 80
Q [l/min]
CURVE
SPOOL
P—A|P—B
S1,SA1 1 1
S3, 4 4
S4, SA4 2 2
TA, TB 1 1
TA100, TB100 3 3

41 505/216 ED

b DS5M
[bar] “
350
300 3 2 1
NN
200

\
150 \
3
100 2
50
0 20 40 60 80 100 120
Q [/min]
CURVE
SPOOL
P—A|P—B
S1 1 1
S3 3 3
S4 2 2
TA02 1 1
TA, TA100 1 1
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2.4 - Switching times

DS(P)*M

The indicated values had obtained according to ISO 6403 standards, using mineral oil with viscosity 36 cSt at 50 °C.

TIMES [ms]

ENERGIZING

DE-ENERGIZING

TIMES [ms]

ENERGIZING DE-ENERGIZING

DS3M

25+75

15+ 25

DS5M

100 + 150 20 + 50

3 - OVERALL AND MOUNTING DIMENSIONS FOR DIRECT OPERATED VALVES

Valve fastening: 4 SHC screws ISO 4762 M5x30

Tightening torque: 5 Nm (A8.8)

Threads of mounting holes: M5x10

5 L
* | —
sensor 1 - "1 T %:L\\‘A @* H - ——-— —‘I—\ﬁu—
type: 225 | I
RO t ‘l‘ |
v i
S P
75 =/} 114.5 65 102
281.5
DS3M-TA
DS3M-TA*
. a DS3M-SA*
T
@—\Wﬂ'—ﬁi‘
b 4
L _m+m_ /—@
' H oY _
sensor type: < —1F— " FTA) B B | _ :3}3
¥l R
MA ‘ 225 | !
MB ?17 \‘\ l
S \—‘®
5=/ 80 65 ——L MAX 84.7
MAX 229.7
DS3M-TB
DS3M-TB*
DS3M-SB* b
— - - it -1
11.2
~— MAX 84.7 65 80
MAX 229.7 \/x. 75

dimensions in mm

+
+

.-} a7 ¥
A

Mounting surface with sealing rings:

4 OR type 2037 (9.25x1.78)
90 Shore

Coil rotating 360°

Positioning sensor: setting sealed at
factory, do not tamper.

Connector for positioning sensor
type straight, molded.
To be ordered separately, see par.17

Coil electric connector
DIN 43650 type

to be ordered separately
cat. 49 000

41 505/216 ED
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DS(P)*M

MAX 113

dimensions in mm

sensor type:
RO

DS5M-S* X
a
S R
Ud gyl g
2 = 4 o4
[ | |
1 . J
|
[ 1 ‘
S R | I ) ) A
— ! T |
* ;
1 w 1
213 %
12 97 73
so~\f MAX 395
a
T DS5M-TA
U ! DS5M-TA*
2 #—#i%
l h
| T
|
[ 1 ‘
—+-——-—-—-H-t -t
— * |
T |
1 w 1
21.3 »—L
12 97 MAX 86 —=
80—\ MAX 296
b
DSsM-TB [ 1 1
DS5M-TB* | Lot
I ]
| |
s
|
[¢ |
< — i — Alﬁ*wgl‘iW* —f-—
T[T TIT I 1
i ‘ L
1
1 1 1
~——— MAX 86 97 12
MAX 296

Valve fastening: 4 SHC screws I1ISO 4762 M6x40

Tightening torque: 8 Nm

Threads of mounting holes: M6x10

12

sensor
type:

70

Mounting surface with
sealing rings.

5 OR type 2050
(12.42x1.78) - 90 Shore

Coil rotating 360°

/=80

Positioning sensor:
setting sealed at factory,
do not tamper.

Connector for positioning
sensor type straight,
molded.

To be ordered separately,
see par. 17

Coil electric connector
DIN 43650 type

to be ordered separately
cat. 49 000

41 505/216 ED
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4 - IDENTIFICATION OF PILOT OPERATED SOLENOID VALVES

4.1 - Identification code

DS(P)*M

DS P M- / -

/ [ K1/

Directional valve,
Solenoid controlled
Pilot operated

Size:
5= CETOP P05

5R = ISO 4401-05 (CETOP RO05)
7 =1S0 4401-07 (CETOP 07)

8 = 1SO 4401-08 (CETOP 08)
10 = 1SO 4401-10 (CETOP 10)

Monitoring of the spool position —

Spool type (see paragraph 4.2)
S1 SA1 SB1 TA B

S3 TA100 TB100
S4

RK

Series:

10 = for DSP5M, DSP5RM and DSP8M

20 = for DSP7M

30 = for DSP10M

(the overall and mounting dimensions within the same
ten remain unchanged)

Seals:

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Piloting (see paragraph 6):

| internal (not available for S4 spool)

external

internal piloting with backpressure valve

(available on DSP7 and DSP8 only)

= internal piloting with 30 bar fixes adjustment pressure reducing valve
(see par. 5.5)

E
C
V4

Verify spool and sensor type availability in the table below

SPOOLS
. SA* TA | TA100
S SB* T8 | TB100 | RK

RO X
g [ ma
= X X X X
'_
x MB X X X X
o
‘£ MO X
[10)
2 MAB X X X X

NOTE: DSP10M available with spools S1 or S4, with monitored
position RO or M0 only.

/.

Monitored position:

(see par. 16 for switching

logic)

1 positioning sensor

RO = rest position
monitored

MA = position ‘a’ monitored

MB = position ‘b’ monitored

2 positioning sensor

MO = rest position
monitored

MAB = ‘a’ and ‘b’ positions
monitored

Coil electrical connection:
plug for connector type
DIN 43650 (standard)

DC power supply

D12=12V D110=110V
D24 =24V D220 =220 V

P = Subplate with restrictor on port P placed
under the pilot valve

(omit for valves with piloting type Z and for valves
with option D - control of the shifting speed of the
main spool)

D = shifting speed of the main spool (see par. 7)

L— Drainage (see paragraph 6):
| = Internal
E = External

NOTE: To be compliant with the EN 693:2011
standard, the valves have no manual override.

41 505/216 ED
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D DS(P)*M

4.2 - Spool types for DSP5M, DSP5RM, DSP7M and DSP8M

Type S*:
2 solenoids - 3 positions with spring centering
sensor RO sensor MO sensor MAB
ALB i ALB
- 1, - 1 L] 17y
L N 01 YO 1 PO L 1
T PIT T

A B

AN V% 1 TS {1 11

PIT P
A B

HW Ib alZEEHﬁH[ZZEb

o TR, ol

PIT

sensor MA sensor MB sensor MAB
TypeSAL AlB a8 [N REDN
solenoid side L L oy
B i TS {13 Aoy
T T T

Type SB_*: . A B AlB A B
1 solenoid side B 1 ml—) 1

SB1 TTT,ﬁW[( b TTT,ﬁW‘ b TTT,fW( lb
2 positions Pll PITI I

(central + external)
with spring centering

sensor MA sensor MB sensor MAB
Type TA: Al B] AB AB
1 solenoid side A 1L I Z 1L 1L
TA alZDP WTJ alZ/P 1Al alZP WT,T
PIT PIT Pl Tl
2 external positions
with return spring AlB AlB AlB
1L 1°C 17T
TA100 a Eﬁrtﬁﬁw al/p | TIT,T T al/P ﬂTj T
PIT PlT Pl Tl
A ¢ AL il
Type TB: 1L 1L 1T
1 solenoid side B B &@rz[ﬂﬂ b LIHEX] b Wg LIHZX] b
PIT PIT p| Tl
it return spring 7zl oB bzl
1C 1C 17T
TB100 w%:j]n@ﬂ b Mo wﬁ&]n@z:] b
PIT Pl T| PIT
sensor MA sensor MB
Type RK: N AlB AlB
2 solenoids - 2 positions ~h Wll ~h FX'II’L
with mechanical detent RK alZPR T,TP - | d\]»v alZPp 1 T,TP - 4\lp

41 505/216 ED 8/28



D DS(P)*M

5 - CHARACTERISTIC CURVES AND PERFORMANCES
(values obtained with viscosity 36 cSt at 50 °C)

5.1 - DSP5M and DSP5RM - Pressure drops Ap-Q

Ap
[bar] ‘ ; )
10
/ FLOW DIRECTION
8 / SPOOL TYPE P-A[P—B [ A-T [ BT [ PoT
/// 3 CURVES ON GRAPH
6 L / 5 S1, SA1 4 4 1 1 -
/ // S3 4 4 1 1 -
4 v/ / // . S4 5 5 2 3 5
// / 1 TA, TB 7 1 2 ] ; -
4 /
2 >~ TA100, TB100 3 3 1 1 -
= = :
éé __/// RK 4 4 1 1 -
=
0 25 50 75 100 125 150 For pressure drops of the S3 spool in central position refer to the
Q [I/min] curve 4.
5.2 - DSP7M - Pressure drops Ap-Q
Ap
[bar] A 6 5
10
/ 4 FLOW DIRECTION
8 / / SPOOL TYPE P—A|P—B [ A-T [ BT | PoT
/ / 3 CURVES ON GRAPH
6 / N/ 5 S1, SA1 1 1 4 5 -
/ / / // : s3 T T s 5 -
4 / A /A // S4 2 2 5 6 5
/ / % TA.TB 1 1 s | 5 | -
2 A // / TA100, TB100 3 3 3 5 ;
RK 1 1 4 5 _
0 100 200 300 For pressure drops of the S3 spool in central position refer to the
Q [I/min] curve 5.

5.3 - DSP8M - Pressure drops Ap-Q

Ap
lbar] | 6 54 3
10 / 7/ 2 FLOW DIRECTION
6 ) / / 1 SPOOL TYPE P—A | PoB | AST [ BoT [ PoT
///// CURVES ON GRAPH
6 v // A/ S1, SA1 2 2 3 3 -
// s3 2 2 2 1 -
4 // 7/1 7 s4 4 | 4 | 3 | 5 | s
/ / TA, TB 2 2 3 3 -
2 /, 7Z TA100, TB100 5 5 5 5 -
RK 2 2 3 3 -
—
0 100 200 300 400 500 600 For pressure drops of the S3 spool in central position refer to the
Q [I/min curve 4.
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5.4 - DSP10M - Pressure drops Ap-Q

DS(P)*M

Ap
[bar]“
15
FLOW DIRECTION
SPOOL TYPE P—A | P—B [ A-T [ BT [ PoT
10 2 CURVES ON GRAPH
; S1 1 1 1 1 -
/ S4 2 2 2 2 -
5 /4/
///
_——// —
0 200 400 600 800 1000
5.5 - Performance limits for pilot operated valves
DSP5M

PRESSURES DSP5RM DSP7M DSP8M DSP10M
Max pressure in P, A, B ports 320 350 350 350
Max pressure in T line 210 210 210 210
Max pressure in 'Y line 210 210 210 210
Min piloting pressure NOTE 1 5+10 5+12 7+14 6+12
Max piloting pressure NOTE 2 210 210 210 280

NOTE 1: minimum piloting pressure can be the lower range value at low flows rates, but with higher flow rates the higher value is needed.

NOTE 2: if the valve operates with higher pressures it is necessary to use the version with external pilot and reduced pressure. Otherwise, the
valve with internal pilot and pressure reducing valve with 30 bar fixed adjustment can be ordered.

Add the letter Z to the identification code to order this option (see par. 4.1).

DSP5M
MAXIMUM FLOW RATES DSP5RM DSP7M DSP8M DSP10M
PRESSURES
Spool type 210 bar 320 bar 210 bar 350 bar 210 bar 350 bar 210 bar 350 bar
S4 - TA100 120 100 200 150 500 450 750 600
[I/min]
S1- 83 -TA -RK 150 120 300 300 600 500 900 700
5.6 - Switching times
The values indicated refer to a solenoid valve working with piloting i
pressure of 100 bar, with mineral oil at a temperature of 50°C, at TIMES (+ 10%) ENERGIZING DE-ENERGIZING
viscosity of 36 ¢St and with PA and BT connections. [ms] 2 Pos. 3 Pos. 2 Pos. 3 Pos.
The energizing and de-energizing times are obtained at the DSP5M - DSP5RM 60 50 50 40
pressure variation which occurs on the lines.
DSP7M 75 60 60 45
DSP8M 100 70 80 50
DSP10M - 100 - 140

41 505/216 ED
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6 - PILOTING AND DRAINAGE

These valves are available with piloting and drainage, both internal and
external. The version with external drainage allows for a higher back pressure
on the outlet.

DSP7M

DS(P)*M

TYPE OF VALVE Plug assembly
X Y
internal pilot and
IE external drain NO YES
Internal pilot and
I internal drain NO NO
external pilot and
EE external drain YES | YES
external pilot and
El internal drain YES NO
DSP8M DSP10M

X: plug M5x6 for external pilot X: plug M6x8 for external pilot
Y: plug M5x6 for external drain Y: plug M6x8 for external drain

6.1 - Backpressure valve incorporated on line P (C option)

DSP7M and DSP8M valves are available upon request with backpressure valve incorporated on line P. This is necessary to obtain the piloting
pressure when the control valve, in rest position, has the line P connected to the T port (spools S4).

The cracking pressure is of 5 bar with a minimum flow rate of 15 I/min.
In the C version the piloting is always internal.

NOTE: the backpressure valve can’'t be used as check valve because it doesn’t assure the seal.

Add C to the identification code for this request (see paragraph 4.1).

For DSP7M only, the backpressure valve can be also delivered separately and it can be easily mounted on line
P of the main control valve. Ask for code 0266577 to order the backpressure valve.

pilot always internal
Y: plug M6x8 for external drain

41 505/216 ED

DSP7M DSP8M
20 l

18 i 4/
2 4
k /7
8 AN
Al
— l
f i

0 100 200 300 400 500 600 Q[l/min]

The curve refers to the pressure drop (body
only) with backpressure valve inside, to w

part
hich

the pressure drop of the reference spool must be

added. (see par. 5)
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7 - OPTIONS

7.1 - Option D : control of the main spool shifting speed

By placing a MERS type double flow control valve between the pilot solenoid valve and
the hydropiloted valve, the piloted flow rate can be controlled and therefore the change

over smoothness can be varied.

Add the letter D to the identification code to request this device (see paragraph 4.1).

8 - ELECTRICAL FEATURES

8.1 - Solenoids

These are essentially made up of two parts: tube and coil. The tube
is threaded into the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by a threaded ring, and can be
rotated and locked to suit the available space.

NOTE 1 : In order to further reduce the emissions, use of type H
connectors is recommended. These prevent voltage peaks on
opening of the coil supply electrical circuit (see catalogue 49 000).

NOTE 2: The IP65 protection degree is guaranteed only with the
connector correctly connected and installed.

DS(P)*M

Il P

dimensions in mm

DSP5

DSP7

DSP8 | DSP10

A 218

225 254 307

VOLTAGE SUPPLY FLUCTUATION

+10% Vnom

MAX SWITCH ON FREQUENCY

DS3M 15.000 ins/hr
DS5M 13.000 ins/hr
DSP5M - DSP5RM 5.000 ins/hr
DSP7M 5.000 ins/hr
DSP8M 4.000 ins/hr
DSP10M 3.000 ins/hr
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY
(EMC) (NOTE 1)

In compliance with
2004/108/EC

In compliance with

LOW VOLTAGE 2006/95/EC
CLASS OF PROTECTION:
8.2 - Current and absorbed power Atmospheric agents (EN 60529) IP 65 (NOTE 2)
. Coil insulation (VDE 0580) class H
The tables shows current and power consumption values relevant :
: > Impregnation class F
to the different coil types for DC.
DS3M, DSP5M, DSP5RM, DSP7M, DSP8M and DSP10M
(values * 10%) DS5M (values * 5%)
Nominal | Resistance | Current Power Coil Nominal | Resistance | Current Power Coil
Suffix | voltage at 20°C  |consumpt.| consumpt code Suffix | voltage at 20°C  |consumpt.| consumpt code
vl [Q] [A] W] vl [Q] [A] W]
D12 12 4,4 2,72 32,7 1903080 D12 12 3,2 3,75 45 1903200
D24 24 18,6 1,29 31 1903081 D24 24 12 2 48 1903201
D110 110 436 0,26 28,2 1903464 D110 110 250 0,44 48 1903204
D220 220 1758 0,13 28,2 1903465 D220 220 1050 0,21 47 1903205

9 - COIL CONNECTORS

The solenoid operated valves are delivered without the connectors. They can be ordered separately.

For the identification of the connector type to be ordered, please see catalogue 49 000.

41 505/216 ED
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10 - DSP5M AND DSP5RM OVERALL AND MOUNTING DIMENSIONS

DS(P)*M

dimensions in mm

DSP5M-S*
DSP5RM-S*
273.7 J\* 75
225
5
b a
o i T
. $ | hh
- 4 -4
o l..
o U
|
1 188
157
‘ /_@ 147 sensor type:
| ! :
=t o || Sl W A\ I VaY B B Ittt ] S 1 S Sty mAB
% |0 | @ 3
I !
b |
23
10 100
~— MAX 101 120 MAX 101 ——
MAX 322
12
M| L
,k:rZ: rya E | ) B u; ]7»77 R :Z:‘“x}’:\* 70
i I
)
a
o N
E gy g
- 4 ]
e
AR
‘% sensor type:
% RO
213 —— ‘
—- Ai m % [\ _— «{— - g  —
%| @D | ©
|
—31 J—i 120 4—L7 120.6 —
2929
1 Mounting surface with sealing rings
5 OR type 2050 (12.42x1.78) - 90 Shore
2 OR type 2037 (9.25x1.78) - 90 Shore
NOTE: for overall dimensions with Z option (fixed adjustment 2 | Position sensor: set and sealed at factory, do
pressure reducing valve) consider an increase of 30 mm in height. not tamper.
3 Connector for positioning sensor, type
Valve fastening: 4 SHC screws 1ISO 4762 M6x35 straight, molded.
- - To be ordered separately, see par. 17
Tightening torque: 8 Nm (screws A 8.8) - -
4 Coil electric connector DIN 43650 type
Threads of mounting holes: M6x10 To be ordered separately see cat. 49 000

41 505/216 ED
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D DS(P)*M

DSP5M-TA, TA100, SA1 dimensions in mm
DSP5RM-TA, TA100, SA1

2737 V\* 75

fe—— 1125 ———
Solenoid position 15{
for TB and SB* a
versions f Lo
. a
L i i
o U # U
1 188
157
i @@ [
N - | [ I 7?:}',11\7 90
= ElLnl N )JﬁJ
26 N 35 sensor type:
}17 ®® ‘ @ 1 MAB
|
23
10 100
~—> MAX 101 120 MAX 101 —=
MAX 322
Solenoid bositi 203.5
olenoid position
for TB and SB* = 112.5 "
versions h
a g
AL *.Lﬁ_]_
1A TT
LRE
[
,Wjﬁm?} “ ‘ . sensor type:
g =t it B Sl I FAY M T B B 1 i oo A
L ! N mMB
~=lep | @
[ —
/ —— 31 +=—120 MAX 101 —=—
sensor position fe———— MAX 252
for TB and SB* 12
versions
[N,/ .\,
TeT © L
—+—t et =l- B — o
© | o0
MNEEVALN

1 Mounting surface with sealing rings
5 OR type 2050 (12.42x1.78) - 90 Shore
2 OR type 2037 (9.25x1.78) - 90 Shore

2 Position sensor: set and sealed at factory, do
not tamper.

3 Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

NOTE: for overall dimensions with Z option (fixed adjustment

pressure reducing valve) consider an increase of 30 mm in height. 4 | Coil electric connector DIN 43650 type

To be ordered separately see cat. 49 000

41 505/216 ED 14/28



DS(P)*M

DSP5M-RK
DSP5RM-RK
2735 \/L75
225
RO
b a
o Con
SLp i
|
UJ jL U
i
1 188
157
@\@\ ‘ 147
- ‘ )
vl o AL LI T
T n ||op | ©
RO
23
10 100
l~— MAX 101 120 31 4=
MAX 252
12
F N\, / .\
e @
= E =14 7+~~+§]—f(ﬁ:% 70
©_| o5,
N 7 J

NOTE: for overall dimensions with Z option (fixed adjustment
pressure reducing valve) consider an increase of 30 mm in height.

dimensions in mm

sensor type:
MA

MB

1 Mounting surface with sealing rings
5 OR type 2050 (12.42x1.78) - 90 Shore
2 OR type 2037 (9.25x1.78) - 90 Shore

2 Position sensor:
not tamper.

set and sealed at factory, do

straight, molded.

3 | Connector for positioning sensor, type

To be ordered separately, see par. 17

4 Coil electric connector DIN 43650 type
To be ordered separately see cat. 49 000

41 505/216 ED
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11 - DSP7M OVERALL AND MOUNTING DIMENSIONS

DS(P)*M

DSP7M-S* dimensions in mm
= 57 225 J\* 75
[@ 5
b a
T T
U o
||
= liii — sensor type:
T 195
f 164 MAB
" S ‘ T /—@/—@ 154
o I ) I o 97
“eESH-H T ‘ il ‘ B i =
i 40 45 7
B B @ o
L H T
\
44
10.9 23
29.5 125
—1— MAX 78 184 MAX 78 —=—
MAX 340
11
1 @ I @
ge . ©
==l — %* IR % =3 %2
QA o0
b a
T N
ot oo g b
= 3 ¢ —4
|
' sensor type:
12 RO
_/ —
! G R I | e
" T
9 184 97
302
1 Mounting surface with sealing rings.
4 OR type 130 (22.22x2.62) - 90 Shore
NOTE: for overall dimensions with Z option (fixed adjustment 2 OR type 2043 (10.82x1.78) - 90 Shore
pressure reducing valve) consider an increase of 30 mm in height. 2 | Position sensor: set and sealed at factory, do
not tamper.
Valve fastening: 4 SHC screws I1SO 4762 M10x60 —
2 SHC screws ISO 4762 M6x50 3 Con_nector for positioning sensor, type
straight, molded.
Tightening torque: M10x60: 40 Nm To be ordered separately, see par. 17
M6x50: 8 Nm 4 Coil electric connector DIN 43650 type
Threads of mounting holes: M6x18; M10x18 To be ordered separately see cat. 49 000

41 505/216 ED
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DS(P)*M

DSP7M-TA, TA100, SA1

| 282.5

Solenoid position
for TB and SB* a

dimensions in mm

15 <:{:>

versions )
\ At i L,JQ‘
S i o
i AL~
A0
AR : o B
@
”””” T 195
f 164
— I~ 2 154
) ‘ ! 1 97 sensor type:
gl T T = MAB
i 40 45
v Hl T
\
4.4
10.9 23
29.5 125
~— 78 184
340
Solenoid position 2135
for TB and SB*
versions 1125 —=
a
TN
\ o o b
i o i |
L oo
@
' sensor type:
MA
] T~ MB
o ‘
k{:ﬂ%ﬂﬁj T His T — .
i oty | h
L”J I |
T T
/ 9 184 MAX 78
sensor position MAX 271
for TB and SB* 1.1
versions e -
1 @ | @
g° ©
SRR ER=
O o0

NOTE: for overall dimensions with Z option (fixed adjustment
pressure reducing valve) consider an increase of 30 mm in height.

1 Mounting surface with sealing rings.
4 OR type 130 (22.22x2.62) - 90 Shore
2 OR type 2043 (10.82x1.78) - 90 Shore

2 Position sensor: set and sealed at factory, do
not tamper.

3 Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

4 Coil electric connector DIN 43650 type
To be ordered separately see cat. 49 000

41 505/216 ED
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dimensions in mm
DSP7M-RK

— 57 225 V\’ 75
@ 5=
b a
o T
L et
L |
LJ ;L L
;@D
1 195
164
@ 1
ol WL el o
i 40 45
37.5 ‘ B 8° ‘ | v
‘ ——Tr—— sensor type:
} | I MA
4.4 MB
10.9 23
29.5 125
—1— MAX 78 184 9
MAX 271

= WEL G T -

1 Mounting surface with sealing rings.
4 OR type 130 (22.22x2.62) - 90 Shore
2 OR type 2043 (10.82x1.78) - 90 Shore

2 Position sensor: set and sealed at factory, do
not tamper.

3 Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

NOTE: for overall dimensions with Z option (fixed adjustment

pressure reducing valve) consider an increase of 30 mm in height. 4 | Coil electric connector DIN 43650 type

To be ordered separately see cat. 49 000
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12 - DSP8M OVERALL AND MOUNTING DIMENSIONS

DS(P)*M

DSP8M-S*

w3

dimensions in mm

sensor type:
MO

MAB

5.5 30 =

106

106

5.5

l— ot l

==

sensor type:
R

Mounting surface with sealing rings.
4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

NOTE: for overall dimensions with Z option (fixed adjustment
pressure reducing valve) consider an increase of 30 mm in height.

Valve fastening: 6 SHC screws ISO 4762 M12x60

Tightening torque: 69 Nm

Threads of mounting holes: M12x20

2 Position sensor: set and sealed at factory, do
not tamper.

3 Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

4 Coil electric connector DIN 43650 type

To be ordered separately see cat. 49 000

41 505/216 ED
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DS(P)*M

DSP8M-TA, TA100, SA1

dimensions in mm

NOTE: for overall dimensions with Z option (fixed adjustment
pressure reducing valve) consider an increase of 30 mm in height.

105.3 153 J\-» 75
Solenoid position a/_@ 15 é
for TB and SB* S
versions oL
I3 —4
|
1
(12} =1
| — sensor type:
T MAB
‘ 224
| | 193
‘ @0 .7
\ /@ 126
=l — f ’r i f‘ —— -3 7
| \ \ 42
| | L i
‘ T |+| T |+| 1
11 $<L ®_/ 5.5
5.5 152 30 +=—
106 187.5 106
399.5
Solenoid position
for TB and SB* 251.5
versions a
A ]
N o P
r__ﬂ_i_ 1 I —4
HOg O
i _H I | s sensor type:
{i g — MA vp
******* | mMB
ﬂ/ /
r====7 lg
—nd ol }Xl *‘ —
i&imﬁhilnu I Fh \mh F]LT T N l ,;E&}\i
I
H HE H
T T
/ *{*454—71875%1064’
sensor position 338.5
for TB and SB*
versions 7 IJ.‘\@l ) J}k‘\@
11.5 \g@) 1 l
O S S
I /é\ \ J e, I
SN OING)

1 Mounting surface with sealing rings.
4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

2 Position sensor: set and sealed at factory, do
not tamper.

3 Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

4 Coil electric connector DIN 43650 type
To be ordered separately see cat. 49 000

41 505/216 ED
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DS(P)*M

dimensions in mm

DSP8M-RK
225 J\»75
RO o
b a
o n
S g
O
1
= - e =]
— AT | —
|
‘ 224
33.2+=— ‘ 193
7 | 183
}» ! IXI | ! }E{ —
—— | Lrh‘ ) —+-—-
P i P type:
| 42 1 ! sensor ty
HEH . g
T I* * T * 1
11$~L @/,U‘ 26 5.5
5.5 152 30 1=
106 187.5 45—=
3385
@ T s IAL\@
R E———
Q° | ©[—
e +2 o —{ == 115
@‘ i@
e ¥ -
X /@\\Br

NOTE: for overall dimensions with Z option (fixed adjustment
pressure reducing valve) consider an increase of 30 mm in height.

Mounting surface with sealing rings.
4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

Position sensor: set and sealed at factory, do
not tamper.

Connector for positioning sensor, type
straight, molded.
To be ordered separately, see par. 17

Coil electric connector DIN 43650 type
To be ordered separately see cat. 49 000

41 505/216 ED
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13 - DSP10M OVERALL AND MOUNTING DIMENSIONS

DSP8M-S* dimensions in mm
225
b a
mT ——
[ I ‘ I (]
u‘@‘u
A i S|
988—= e
279.9
— 248.9
239
— . - - - - - —N— 182
| }
i s i ‘ 65.5
| | | | | | .
/ I o I \ 40 47
1 o = | {
| Y \ f
19.7 ’<L —u« 26 \‘® 7
\ 340
423 sensor type:
MAX 517 Mo
O—LD—,
[ N
79.4 ‘ ‘
I:I
; e : — e
=E—_ili = — i h—== 197
o1 G B
)
{ o) {
b a
mT [
[ | | (]
ol
Ugl
- —mtet— -
— !ﬁ L W
1 _ i _ _ _ —p sensor type:
— RO
L7 o I - L, ’\CA
‘ ' 1)
\ 490
1 Mounting surface with sealing rings.
4 OR type 4150 (37.59x3.53) - 90 shore
2 OR type 3081 (20.24x2.62) - 90 shore
. . ) . ) ) . 2 Positioning sensor : setting sealed at
NOTE: for over_all dimensions WIth z o_ptlon (fixed adjustment _ factory, do not tamper.
pressure reducing valve) consider an increase of 30 mm in height.
3 Connector for positioning sensor, type
Valve fastening: 6 SHC screws ISO 4762 M20x70 straight, molded.
- - To be ordered separately, see par. 17
Tightening torque: 330 Nm (A8.8 screws) -
4 Coil connector DIN 43650 type
Threads of mounting holes: M20x40 To be ordered separately see cat. 49 000
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14 - MOUNTING SURFACES

DS(P)*M

DS3M
ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

12.7
5.1 J'
' e Tl
| 1 @ I
1 |
jomo 80 acPs
| 1 ! |
|
7.5 (max)
o4
M5
DSP5M
CETOP 4.2-4 P05-320
f=— 65.1 —=
~— 54 %‘
—=— 50.8 —'*
—= 373 f-F
—= 27 =
16.7 »—r*
- 3.2 I
sesg M | / ©6.3 (max)
RERR | )
P
‘ I o *f @—; @{
o © o
Q@

@11.2 (max)

DS5M
ISO 4401-05-04-0-05
(CETOP 4.2-4-05-320)

16.7
2™ 3.2
©

—=— 50.8
7. ﬁ*
— 27 [«

<
-
N

46 —f=—
32.5 |~

[ E—

@11.2 (max) /

DSP5RM
ISO 4401-05-05-0-05
(CETOP 4.2-4 R05-320)

> {g\\
N

16.7
< 3.2_1»
S =2 8 —
Pt
oG T

@11.2 (max)

M6x10

Optional
port ‘T’

6.3 (max)

Optional
port ‘T’

DSP7M 101.6 DSP8M 130.2
ISO 4401-07-07-0-05 88.1 ISO 4401-08-08-0-05 12.7
(CETOP 4.2-4-07-350) 6.6 (CETOP 4.2-4-08-350) |~ 100.8 —
' ' - 945
~— 659 —= e 77 —
= 50 ﬁ I~ 53.2
Baliaabne 294 ==
220 183 0q LT
ey - o~y 56
L I S B ] |
4‘ 4 * * {, Q@ - Y T % I > \\7 S, {)7}
T ilst D o b [Ilel 1DTO 6]
0 @ &g {}WJT‘ \TP 907 U N NR| YY) | — @25 (max)
H |
E%TWQ L A 871 SCIIN B - M12
| I X E} { |
i {ﬁ&?‘i \ ! oLe L !
Lg\w ,,,,,, L
@17.5 (max) M6 @11.2 (max) 7.5
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D DS(P)*M

DSP10M
ISO 4401-10-09-0-05
(CETOP 4.2-4-10-350)

©
I3 41.3
P!
N X
588
‘u_) ~—
g M 20
@ 11.2 (max) @ 32 (max)
15 - POSITIONING SENSORS
WARNING ! The disassembly of the valve is not The MO and MAB versions have two positioning sensors; consider
allowed. The sensors must not be unscrewed or that the connection scheme shown must be done for each sensor.
tampered with in any way.
R0 CONNECTION SCHEME M* CONNECTION SCHEME

R1 *
= 24V

pnp E

Pin| Values Function

W (N || =
'

N w

- N

WIN (B[
'

R1 r 3 2
4 1

Pin| Values Function

! 24V Supply 1 +24V Supply

NC N | Closed -
2 ormal Close: 2 NC Normal Closed

oV -
3 3 ov -

N N | Cl +
4 C ormal Closed 4 NO Normal Open

ELECTRICAL CHARACTERISTICS

Operating voltage range VvV DC 20+ 32
Absorbed current A 0.4
Max output load mA 400
Output 2 PNP

Electric protections polarity inversion

short circuit
Hysteresis mm <041
Operating temperature range °C -25 / +80

Class of protection according
to CEI EN 60529 standards IP65
(atmospheric agents)

EMC . . DIN EN 61000-6-1/2/3/