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Electro-Proportional Valves

HydraForce manufactures a comprehensive line of
electro-proportional pressure, flow and directional
valves. A proportional valve varies its output in response
to a variable electric input.

Flow control valves (PV series) control the flow into or
out of a hydraulic cylinder or motor, thereby regulating
the speed of movement.

Pressure control valves (TS series) regulate the pressure
applied to a hydraulic cylinder or motor. This regulates
the torque of the motor, or the pressure or force that the
cylinder applies to its load.

Directional control valves (SP series) determine whether
the cylinder extends or retracts, or if the motor turns
clockwise or counterclockwise.

Multi-function directional control valves (SPCL, HSPEC)
with built-in load-sensing (SPCL) and flow compensa-
tion (HSPEC) reduce hydraulic space claim and improve
system efficiencies by combining multiple functions in a
single cartridge valve.

Cartridges are voltage interchangeable.

Water/Weather resistant coils are available
for most valves.

Manual override available on most models.
Industry common cavities—compact sizes.
Cartridges are voltage interchangeable.

Wide variety of voltage and connector options.
Coils are rated for continuous duty operation.
Excellent linearity and hysteresis characteristics.
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ELECTRO-PROPORTIONAL VALVES

Recommended Electronic Controllers

RECOMMENDED ELECTRONIC CONTROLLERS FOR HYDRAFORCE PROPORTIONAL VALVES

Valve Model Page No. Controllers Valve Model Page No. Controllers Valve Model Page No. Controllers
EHPRO08-33 2.970.1 Table 2 SP08-22 2.024 .1 Table 1 SPCL10-32 2.042.1 Table 1
EHPR98-T33 2.971.1 Table 2 SP08-25 2.028.1 Table 1 TS08-20 2.812.1 Table 2
EHPR98-T35 2.972.1 Table 2 SP08-46R 2.088.1 Table 1 TS08-27 2.860.1 Table 2
EHPR98-T38 2.973.1 Table 2 SP08-47C 2.110.1 Table 3 TS10-26 2.852.1 Table 2
PV08-30 2.370.1 Table 1 SP08-47CL 21111 Table 3 TS10-27 2.862.1 Table 2
PV08-31 2.380.1 Table 1 SP08-47D 2.1201 Table 3 TS10-36 2.900.1 Table 2
PV16-23 2.348.1 Table 1 SP08-47DL 21211 Table 3 TS12-26 2.854.1 Table 2
PV42-M30 2.378.1 Table 1 SP08-57D 2.134.1 Table 3 TS12-27 2.864.1 Table 2
PV70-30 2.3721 Table 1 SP08-58D 2.1451 Table 3 TS12-36 2.901.1 Table 2
PV70-31 2.382.1 Table 1 SP10-20 2.010.1 Table 1 TS38-20 2.813.1 Table 2
PV70-33 2.400.1 Table 1 SP10-21 2.021.1 Table 1 TS38-21 2.823.1 Table 2
PV70-35 2.432.1 Table 1 SP10-24 2.027.1 Table 1 TS58-20 2.815.1 Table 2
PV72-20 2.330.1 Table 1 SP10-46R 2.090.1 Table 1 TS58-21F 2.825.1 Table 2
PV72-21 2.340.1 Table 1 SP10-47C 2.1121 Table 3 TS90-31 2.884.1 Table 2
PV72-30 2.3741 Table 1 SP10-47D 2.122.1 Table 3 TS98-30 2.882.1 Table 2
PV72-31 2.384.1 Table 1 SP10-57D 2.136.1 Table 3 TS98-T34 2.950.1 Table 2
PV72-33 2.406.1 Table 1 SP10-58D 2.146.1 Table 3 ZL70-30 2.602.1 Table 1
PV72-35 2.434 1 Table 1 SP12-20 2.012.1 Table 1 ZL70-31 2.622.1 Table 1
PV76-30A 2.376.1 Table 1 SP12-21 2.022.1 Table 1 ZL70-36 2.662.1 Table 1
PV76-31A 2.386.1 Table 1 SP16-20 2.0141 Table 1 ZL72-30 2.604.1 Table 1
SP08-20 2.008.1 Table 1 SP16-21 2.023.1 Table 1 ZL72-31 2.624.1 Table 1
SP08-21 2.020.1 Table 1 SPCL10-30 2.040.1 Table 1 ZL72-36 2.664.1 Table 1

The Newer EVDR Series controllers are now recommended for use with most HydraForce proportional valves.
These new electronic controllers are versatile, reliable, and easily configured and customized for a wide range of applications.
See the EVDR Product Selection Guide on catalog page 3.450.1.

TABLE 1 — For all PV, ZL and SP Valves (except SPxx-47, SPxx-57 and SPxx-58)

Valve Control RECOMMENDED ELECTRONIC CONTROLERS

Coil Input DIN Coil Mount PCB Board Only Metal Box Style DIN Rail Mount
Voltage Signal Part No | Cat.Pg.| PartNo. | Cat.Pg.| PartNo. | Cat.Pg. | PartNo. | Cat. Pg.
12 0-5VDC 7114950 | 3.421.1 | 4000046 | 3.426.1 — — 4000136 | 3.434.1
12 0-10 VDC | 4000070 | 3.422.1 | 4000141 | 3.427.1 — — 4000137 | 3.435.1
12 4-20 mA — — — — 4000130 | 3.432.1 | 4000139 | 3.436.1
12 PWM — — — — 4000133 | 3.433.1 | 4000140 | 3.437.1
24 0-5VDC 4000161 | 3.421.1 | 4000194 | 3.426.1 — — 4000136 | 3.434.1
24 0-10 VDC | 4000165 | 3.422.1 4000141 3.427.1 4000182 | 3.431.1 4000137 | 3.435.1
24 4-20 mA 4000169 | 3.423.1 — — 4000186 | 3.432.1 | 4000139 | 3.436.1
24 PWM — — — — 4000133 | 3.433.1 4000140 | 3.4371

TABLE 2 — For all EHPR and TS Series Valves (for TS valves used in Fan Drive Applications see page 3.452.3)
For the EHPR98-T3x and TS98-T34 valves, the EVDR1 is the recommended controller, see page 3.451.1.

Valve Control RECOMMENDED ELECTRONIC CONTROLERS
Coil Input DIN Coil Mount PCB Board Only Metal Box Style DIN Rail Mount
Voltage Signal Part No | Cat. Pg.| PartNo. | Cat. Pg. | PartNo. | Cat. Pg. | Part No. | Cat. Pg.
120r24 | 0-5VDC 4000161 | 3.421.1 | 4000194 | 3.426.1 — — 4000136 | 3.434.1
120r24 | 0-10VDC | 4000165 | 3.422.1 | 4000141 | 3.427.1 | 4000182 | 3.431.1 | 4000137 | 3.435.1
120r24 | 4-20 mA 4000169 | 3.423.1 — — 4000186 | 3.432.1 | 4000139 | 3.436.1
12 or 24 PWM — — — — 4000133 | 3.433.1 | 4000140 | 3.437.1

TABLE 3 — Driver/Controller for SPxx-47, SPxx-57, SPxx-58 Series Dual-Solenoid Valves

Valve Coil Voltage Driver Part No. Cat. Pg.
12 or 24 VDC 4000149 3.438.1
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SP Valves and Coil Operating Parameters

INTRODUCTION TO SP VALVES AND COIL OPERATION

For proportional valves, performance depends on the current
in the coil. Coil current is a function of the applied voltage and
the resistance in the coil. Increasing voltage will increase the
current level while increasing resistance will decrease the
current level. In most mobile equipment electrical systems
the applied voltage is not controlled; instead it varies around
the nominal battery voltage. In the case of battery-operated
vehicles the voltage decreases continually until the battery is
recharged. The internal resistance of the coil is a function of
the material used in the coil winding, and the ambient temper-
ature around the coil. As the temperature of the coil winding
increases, the electrical resistance increases. This results in
a decrease of the current in the coil, which can decrease the
output of a proportional valve. To assure that constant current
is delivered to the coil regardless of this change in resistance,
a closed-loop current controller should be used.

In order to maintain maximum flow at high temperatures, it

is important to know the actual applied voltage to the coil
including any voltage drop across the controller. Generally, on
engine-driven equipment where alternator voltage is several
volts above battery voltage, a coil rated at nominal voltage
may work well. On battery-operated equipment, a coil rated at
several volts below nominal voltage works best.

In general, it is expected that in actual application, the current
applied to the SP valve will vary. Sometimes the current ap-
plied may be close to maximum, while at other times it may
be close to the threshold current. Therefore, the increase in
coil resistance resulting from the power applied will typically
stabilize around a nominal or average value. This stabilized,
average current value is defined as:

I-Average = (I-Threshold + I-Maximum) + 2

The graphs illustrate the operating range of HydraForce
standard coils on the SP valves. The graphs show the voltage
required to continuously maintain average current. The volt-
age supplies sufficient power to reach maximum current on

an intermittent basis. Since it is recommended to use the SP
valve with a closed-loop current controller, a voltage drop of
1.5V across the controller has been taken into consideration in
these graphs.

For example, the graph for the 08 size 10 VDC coil shows
that at an ambient temperature of 20°C, maximum current is
available with only 83% of nominal system voltage. If ambient
temperature rises to 80°C, maximum output is achieved only if
102% of nominal voltage is available to the coil. However, with
the 12 VDC caoil, 102% of nominal voltage is required at 20°C.
Notice that the voltage required at 80°C is above the maxi-
mum 115% of nominal voltage line. This indicates that the

12 VDC coil is not suitable for this ambient condition regard-
less of the system voltage available.

08 SIZE COIL
Percent of system voltage required to maintain
average current (I-ave.) at various ambient temperatures
10 or 20 VDC Coil Operating Range: \\\
12 or 24 VDC Coil Operating Range: ///

120
O 110 KX XX NVAYAYAVAAVA V-Gl
2, 1000
Suw
28 LK NS
S5 PRI
OO0 80
52 DT
Z= 70
L g _
5 60
Eo 0
50 T T T T T
20 -10 0 10 20 30 40 50 60 70 80
AMBIENT TEMPERATURE (C)
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Percent of system voltage required to maintain
average current (I-ave.) at various ambient temperatures
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Coil Electrical Rating

Valve Size  Coil Voltage = Maximum Control Current
08 10 1170 +115 mA

08 12 1000 +100 mA
10 10 1320 £120 mA
10 12 1100 +100 mA

Note: I-Threshold varies from product to product. Refer to
the Flow vs. Current graph shown for each product.
The tolerance is the same as that given for I-Max.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-20 Poppet, 2-Way, Normally Closed

[ a—

SYMBOLS

USASI/ISO:

= 4

WO

PERFORMANCE

DESCRIPTION

A proportional solenoid-operated, two-way, poppet-type, normally closed, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications

OPERATION

When de-energized, the SP08-20 acts as a check valve, allowing flow from 1 to 2,
and blocking flow from 2 to 1. When energized, the 2 to 1 flow path is opened.
Flow is proportional to current applied to the coil. Flow varies with manual override.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Industry-common cavity. e Efficient wet-armature construction.

e Continuous-duty rated coils. * Optional waterproof E-Coils rated up to IP69K.
e Manual override options.

RATINGS
Operating Pressure: 207 bar (3000 psi)

Flow: Without Manual Override: 22 Ipm (5.8 gpm) at 34.5 bar (500 psid)
With Manual Override: 18.4 Ipm (4.8 gpm) at 34.5 bar (500 psid)

Minimum Operating Dither/Pulse Frequency: 70 Hz

Hysteresis: Less than 5% up to 85% of I-max.; Less than 10% above 85% of I-max.
Max. Internal Leakage: 5 drops per minute at 250 bar (3625 psi)

Temperature: -40 to 120°C with standard Buna seals

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-T; See page 8.650.1

Coil Nut: Part No. 7004400; For E-coils manuf. prior to 1-1-04, see page 3.400.1
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FLOW vs. CURRENT at Various Differential Pressures
32 ¢St/150 sus oil at 40C

49.2/13.0

207 bar
45.4/12.0 77— 3000 psi
41.6/11.0 ///
37.9/10.0 //

[/ 104 bar
34.1/9.0 // ~ 198 bar
£ 30.3/80 Y/
5 117/
E 265/7.0 iy
> 20760 ——t [ JJ//I | 35bar
9 Nominal Flow Rating e ///7_ 7] 500 psi
T 18.9/5.0 11 V7 7ba
15.2/4.0 L /; // 250 psi
11.4/3.0 /;
7.6/2.0 7/
3.8/1.0
0
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PERCENT of MAX. CONTROL CURRENT
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SP08-20

PERFORMANCE (contd.) DIMENSIONS
Frequency Response | 1.41
Average Current 20% Applied Manual 75 g DIA
1 verage Curren pplie . 312 Override 35.8
79.3 T
0 — from Manual 113
T Spotface Override =
p I~ 135 » 123 __ M, TorY Zii
o N E: 247 .
g M 2 / =2 ACROSS _|0.
g %0 o 191 19.1 " 5 00
< 8 FLATS =
o 3 50.8
-4 8 TORQUE :
-5 a5 4-5 ft-Ibs \?ﬁ
A 3.16 (5.4-6.8 Nm) Y
© RS 80.1 Standard max. 1.82 E-Coil
b —— 0 Coil View COLMUSTBE  46.2 View
0.1 ! 25 INSTALLED WITH
FREQUENCY (Hz) LETTERING UP T 717 4
0.60
0.88 AR
1,09 2o ACROSS 1,50 T Tis2
27.7 @ FLATS 38.1 L _J|of
| Bl 2.00
TORQUE = 4
@ 19-21 ft-Ibs 508y ,|Z|ZII 4=
Screen Standard (25.8-28.5 Nm) FIA —Ij
|
_INCH__) +BsP BODY 043 _|[ @162 0.28
MILLIMETRE - 55.9mm 33 1 7.1
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.09 kg. sp0o8-20 - = - -
(0.20 Ibs.) Steel with hardened I — I
work surfaces. Zinc-plated
exposed surfaces. Buna N Obti
O-rings and back-ups standard. —K#?}g Blank
Standard Ported Body: Weight: (Blank) Termination (VDC)

0.16 kg. (0.35 Ibs.) Anodized
high-strength 6061 T6 aluminum

alloy, rated to 207 bar (3000 psi).

Ductile iron bodies available;
dimensions may differ;
See page 8.008.1

Standard Coil: Weight: 0.11 kg.
(0.25 Ibs.) Unitized thermoplas-
tic encapsulated, Class H high
temperature magnetwire. See
page 3.200.1.

E-Coil: Weight: 0.14 kg. (0.3 Ibs.);
Perfect wound, fully encapsu-
lated with rugged external metal
shell. Rated up to IP69K with
integral connectors.

Note: See page 3.400.1 for all
E-Coil retrofit applications.

Manual Override J
Manual Override M
Manual Override T
Manual Override Y

For Manual Override details
see page 1.001.1

Note: Flow varies with manual
override options; see flow
ratings on previous page.

Porting
Cartridge Only 0
SAE 4 4T
SAE6 6T
1/4 in. BSP* 2B
3/8in. BSP* 3B

*BSP Body; U.K. Mfr. Only

Voltage

0 Less Coil**
10 10 VDCt
12 12VDC
20 20 VDCt
24 24 VDC

**Includes Coil Nut

10 VDC and 20 VDC
coils should be used
for most continuous-
duty applications.
Consult factory.

Seals
N Buna N (Std.)
V Fluorocarbon

Std. Coil

DS Dual Spades
DG DIN 43650
DL Leadwires (2)
DL/W Leads w/Weatherpake
Connectors
DR Deutsch DT04-2P
Termination (VDC)
E-Coil
ER Deutsch DT04-2P
(IP69K Rated)
EY Metri-Pack® 150.2A

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-20A Poppet, 2-Way, Normally Closed

DESCRIPTION

A proportional solenoid-operated, two-way, poppet-type, normally closed, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications

I OPERATION

When de-energized, the SP08-20A acts as a check valve, allowing flow from 1 to 2,
and blocking flow from 2 to 1. When energized, the 2 to 1 flow path is opened.

Flow is proportional to current applied to the coil. Flow varies with manual override.
Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES
e Industry-common cavity. e Efficient wet-armature construction.
@ e Continuous-duty rated coils. * Optional waterproof E-Coils rated up to IP69K.
XXX * Manual override option.
RATINGS
@ Operating Pressure: 207 bar (3000 psi)

Flow: 30.3 Ipm (8 gpm) nominal; see performance charts
Minimum Operating Dither/Pulse Frequency: 70 Hz

SYMBOL Hysteresis: Less than 5% up to 85% of I-max.; Less than 10% above 85% of I-max.
@ Max. Internal Leakage: 5 drops per minute at 207 bar (3000 psi)
L 4 Operating Temperature: -40 to 100°C (-40° to 212°F) with standard Buna N seals
| é | -26 to 204°C (-15°F to 400°F) with Fluorocarbon seals
L] -54 to 107°C (-65°F to 225°F) with Polyurethane seals
@ Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
- 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-T; See page 8.650.1
Coil Nut: Part No. 7004400
PERFORMANCE
WIDE OPEN PRESSURE DROP FLOW vs. CURRENT at Various Differential Pressures
2to1at1.2A, 12 VDC Coil 32 ¢St/150 sus oil at 40C
_ 22.1/320 ‘ 75.6/20.0
2 19.3/280 ; 207 bar.
& 16.6/240 MAX. 68.0/18.0 /4 3000 psi
W 13.8/200 60.5/16.0 /4
7 11.0/160
ﬁ 8.3/120 MIN. 52.9/14.0 / 1ggobar_
psi
o 5580 7
2 8/40 > §45.4/12.o //
— =
7é6 1%1 2%7 3%3 E_ 37.8/10.0 // 2305 bar
= 30.2/8.0 » psi
FLOW Ipm/gpm 9 Nominal Flow Rating
L 22.7/6.0 10.3 bar
TYPICAL PRESSURE RESPONSE 7/ 150 psi
at 3000 psi with 12 VDC Coil 15.1/4.0 =
68.1/18
[+ 7.6/2.0 =
g 56.8/15 - 0 =
T 45.4/12 : — 10 20 30 40 50 60 70 80 90 100 110
S | —
> 3419 PERCENT of MAX. CONTROL CURRENT
S e 080A|  — 01 02 03 04 05 06 07 08 09 10 1.1
= /// 0.65A AMP (12 Volt Coil) 100 Hz Dither
11.4/3 — o

35 69 103 138 172 207
500 1000 1500 2000 2500 3000

2.009.1 Return to Table of Contents &"HYDRAFORCE.com



<{=F®HYDRAFORCE

PERFORMANCE (cont'd.)

DIMENSIONS

SP08-20A

PERCENT I-MAX. vs. TEMPERATURE

for 10 or 20 VDC Caoil (for 10V Coil I-Max. = 1.15A)
Curves show percent of nominal system voltage

COIL MUST BE INSTALLED

WITH LETTERING UP

102 minus 1.5V drop across controller INCH
115% MILLIMETRE Manual
100 < Override
RN \ 065 1.23 _
o N N 65| 312 ¥ 075
, p7 .
3 o4 AN . | @/
< AN ‘\o 19.1
Z o2 \\% N ACROSS L 2.00_
e 90 AN N FLATS ‘
T 88 TORQUE\E@_
O o N\ 316 45 ft-Ibs T |
w - —
o \\ 80,1 S (5.4-6.8 Nm) E-Col
82 AN Coil View 1.91 | View
80 \\ 48.6
78
-4 32 68 104 140 176 ' 0.88
-20 0 20 40 60 80 1.09 — 2_'2‘4ACROSS 1.50
27.7 @ B8 FLATS 38.1
* / TORQUE 200,
@ q9-21fbs  50.8%
Screen (25.8-28.5 Nm)
Standard
*BSP BODY 013 _| I_@ ,
- 55.9mm 33
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.10 kg. SP08-20A - -
(0.23 Ibs.) Steel with hardened T T T T T T T T
work surfaces. Zinc-plated
exposed surfaces. Buna N .
O-rings and polyester Option Vol
elastomer back-up standard. None (Blank) 0 L°—tagg_|“
Standard Ported Body: Weight: Manual Override M 10 188\%8'@_ or E-Goll
0.16 kg. (0.35 Ibs.) Anodized For Manual Override details 12 12 VDC (D- or E-Coil
high-strength 6061 T6 aluminum see page 1.001.1 20 2 VDC( E-Coil)
alloy, rated to 207 bar (3000 psi); 0 20 (E-Col)
Ductile iron bodies available; Porting 24 ?*?n::/lt?dis(z;;rlf-gooi:li\lut
gler‘r;enesllznz rggg 1d fer Cartridge Only 0 Note: 10 VDC and 20 ;/Dc coils .
Pag . o . SAE6 6T should be used for most continuous-
Standard Coil: We|ght- 0.11 kg. SAES8 8T duty applications. Consult factory.
(0.25 Ibs.); Unitized thermoplas- 1/4in. BSP* 2B
tic encapsulated, Class H high 3/8in. BSP* 3B —
§£p§;321|§2mogg1netwwe; 1/2in. BSP* 4B Coil Termination E-Coil D-Coil
E-Coil: Welght 0 14 kg (0.3 Ibs.); *BSP Body; U.K. Mfr. Only Deutsch DT04-2P ER (IP69K) DR (1P65)
Fully encapsulated with rugged Seals Metri-Pak 150 EY (IP69K) DY (IP65)
. oedls Dual Lead Wires  EL (IP69K) DL (IP65)
IPGOK ith ntegral connectors; BunaN (Std) B Amp Jr. Timer  Ed (Pe7)  —
See page 3.400.1. ' Fluorocarbon ~ V DIN 43650 EG (P65) DG (IP65)
Polyurethane P Dual Spades — DS (IP65)

For Coil with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP10-20 Poppet, 2-Way, Normally Closed
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SYMBOLS
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PERFORMANCE

DESCRIPTION

A proportional solenoid-operated, two-way, poppet-type, normally closed, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When de-energized, the SP10-20 acts as a check valve, allowing flow from 1 to 2,
while blocking flow from 2 to 1. When energized, the 2 to 1 flow path opens. Flow is
proportional to current applied to the coil. Flow varies with manual override.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Efficient wet-armature construction.
¢ Optional waterproof E-Coils rated up to IP69K.
* Metering Option.

e Industry-common cavity.
¢ Continuous-duty rated coils.
* Manual override option.

RATINGS

Operating Pressure: 250 bar (3625 psi)

Flow: Without Manual Override: 68 Ipm (18 gpm) at 34.5 bar (500 psid)
With Manual Override M or T: 64.3 Ipm (17 gpm) at 34.5 bar (500 psid)
With Manual Override Y or J: 41.2 Ipm (10.9 gpm) at 34.5 bar (500 psid)

Minimum Operating Dither/Pulse Frequency: 70 Hz

Hysteresis: Less than 5% up to 75% of I-max.; Less than 10% above 75% of I-max.
Max. Internal Leakage: 5 drops per minute at 250 bar (3625 psi)

Temperature: -40 to 120°C with standard Buna seals

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
Cavity: VC10-2; See page 9.110.1; Cavity Tool: CT10-2XX; See page 8.600.1
Seal Kit: SK10-2X-T; See page 8.650.1

Coil Nut: Part No. 7004400; for E-coils manuf. prior to 1-1-04, see page 3.400.1.

PRESSURE DROP 2 to 1
at 125% of I-max.
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15.1 30.3 454 606
4 8 12 16
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W 69/1000 /
X.

o 35500 7 /| g3v% of 1-Me

11.4 227 341 452 56.8
3 6 9 12 15

FLOW Ipm/gpm

FLOW vs. CURRENT at Various Differential Pressures

32 ¢St/150 sus oil at 40C
113.6/30

[
106.0/28
98.4/26 250 bar // //
3625 psi //
90.8/24 /

83.3/22 /
75.7/20 104 bar
os 18 R RV/AV/Ac

Nominal Flow Rating
60.6/16

177/
53.0/14 // / B
yav/4sd
37.9/10 // / b

/==

FLOW Ipm/gpm

30.3/8
- W19 250psi
15.1/4 / /
7.6/2 //
0 P

10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT
0.14 026 040 052 066 078 092 1.04 1.17 1.32
AMP (10 Volt Coil) 100 Hz Dither
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SP10-20

PERFORMANCE (contd.) DIMENSIONS
Frequency Response COIL MUST BE INSTALLED 1.84
Average Current 20% Applied WITH LETTERING UP 6.7
1 180
Manual
0 ] Override M, T, or Y
4 ™~ / 135 9.7
~J / . _,0.87 _ 1.48 19.1
o, ™ 7 221 [ 376 ACROSS
g @ FLATS
z 3 90 3 Manual TORQUE
g & Override 4-5 ft-lbs
-4 N e J (5.4-6.8 Nm
Y e
5 N N 45 max. :
L
6 N
////
-7 0 3.48 Standard 2138 E-Coil
0.1 ! 025 884 Coil View e View
FREQUENCY (Hz) 60.5
T T T 71
I I
— % ACROSS 1 0.75
1,25 ; 1. 19,1
2 & B ]
‘ @000 1oRquE L 1@
2.00
33-37 ft-Ibs 50.8* ,l:|:l] i
@ (44.9-50.3 Nm) S %_{
INCH max. = !4 0.28
Recommended Electronic Controllers: MILLIMETRE *BSP BoDY Q.13 __I Ij) 1.62 4I i
See page 2.001.1 or our Electronics catalog. 55.9 mm 3. 41.1
MATERIALS TO ORDER
Cartridge: Weight: 0.16 kg. spP10-20 _ - - -__
(0.34 Ibs.) Steel with hardened I —

work surfaces. Zinc-plated ex-
posed surfaces. Buna N
O-rings and back-ups standard.

Standard Ported Body: Weight:
0.16 kg. (0.35 Ibs.) Anodized
high-strength 6061 T6 aluminum
alloy, rated to 207 bar (3000 psi).
Ductile iron bodies available;
dimensions may differ.

See page 8.010.1.

Standard Coil: Weight: 0.27 kg.
(0.60 Ibs.); Unitized thermoplas-
tic encapsulated, Class H high
temperature magnetwire;

See page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Perfect wound, fully encapsu-
lated with rugged external metal
shell. Rated up to IP69K with
integral connectors. Note: See
page 3.400.1 for all E-Coil
retrofit applications.

I‘ T
Option

None

Screen

Metering

Manual Override
Manual Override
Manual Override
Manual Override

For Manual Override details

see page 1.001.1

Note: Flow varies with manual
override options; see flow
ratings on previous page.

Porting

Cartridge Only
SAE 6

SAE 8

1/4 in. BSP*
3/8 in. BSP*
1/2 in. BSP*

—

0
6T
8T
2B
3B
4B

*BSP Body; U.K. Mfr. Only

Seals

N Buna N (Std.)

applications. Con-
sult factory.

Termination (VDC)

/7 Std. Coil
Voltage DS Dual Spades

0 Less Coil** DG DIN 43650

10 10 VDCt DL Leadwires (2)

12 12VDC DL/W Leads w/Weatherpake
20 20 VDCt Connectors

24 24 VDC DR Deutsch DT04-2P
**Includes Std. Coil Termination (VDC)
e anoa ER Se%?s:::h DT04-2P
b6 0sad for oSy (IP69K Rated)
continuous-duty EY Metri-Packe 150.2A

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

V Fluorocarbon
P Polyurethane

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

HSP10-20 HyPerformance™ Proportional, Poppet, 2-Way,

DESCRIPTION

A high pressure proportional solenoid-operated, two-way, piloted, poppet-type, nor-
mally closed, screw-in hydraulic cartridge valve for low-leakage blocking and load-
holding applications.

OPERATION

When de-energized, the HSP10-20 blocks flow from ports 2 to 1. In this mode, the
cartridge will allow flow from ports 1 to 2 after overcoming the spring forces (see
Performance graph). When energized, the valve will allow flow proportional to the
applied current from ports 2 to 1 while severely restricting flow from ports 1 to 2.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.
FEATURES
e Industry-common cavity.
©9 @ e Efficient wet-armature construction.
| — e Continuous-duty rated coils.
@ e Waterproof E-Coils rated up to IP69K.
e Manual override option.
ISO SYMBOL * All HyPerformance products are tested to the rigorous standards
- of the NFPA specification T2.6.1.
_| @ 4 * All HyPerformance valves are tested at a verification level of 90%
| and an assurance of 99%.
O !
—@— RATINGS
- Operating Pressure: 350 bar (5075 psi); 10% cycle life: 420 bar (6090 psi)
PERFORMANCE Flow Rating: 53 Ipm (14 gpm) with 11 bar (160 psi) compensation; 34 Ipm (9 gpm)
with 5.5 bar (80 psi) compensation
Pressure Drop vs. Flow Max. Internal Leakage: 5 drops per minute at 350 bar (5075 psi) at port 2
32 ¢St/150 sus oil at 40°C . -
5 S0 070A] Cycle Life: One million cycles
§ 55800 y Temperature: -54° to 107°C (-65° to 225°F) with urethane seals
5 / Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
é 411600 [ e ——— 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
% 20400 // N g Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
1.00 PRd
D00 [ - Cavity: HVC10-2; See page 9.110.1; Cavity Tool: HCT10-2XX; See page 8.600.1
R IV SE0s = o Seal Kit: HSK10-2U-0 Urethane; See page 8.650.1
15 45 e 7o Coil Nut: Part No. 4553800; for E-coils manuf. prior to 1-1-04, see page 3.400.1.
FLOW Ipm/gpm
Flow vs. Current Flow vs. Current, 242 bar (3000 psi)
With Compensation Inlet with No Compensation
100 Hz Dither Frequency 100 Hz Dither Frequency
60.6/16 227/60
53.0/14 =~
7 189/50 ~
45.4/12 160 psi /
. Compensated / .
£ 37.9/10 E 151/40
o / .22 2 /
g 30.3/8 5 € 114/30
= e =
22.7/6 /
% // % 76/20
= 15.0/4 " 80 psi_| =
L . a [T
/ Compensated 38/10 /
7.6/2 i ~
- el ” /
0 02 04 06 08 1.0 1.2 0 02 04 06 08 10 1.2
CURRENT (amps) CURRENT (amps)
1.2 amps = 100% of Max. Control Current 1.2 amps = 100% of Max. Control Current

2.011.1 Return to Table of Contents &"HYDRAFORCE.com
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Normally Closed

HSP10-20

DIMENSIONS
1.84/46.7 DIA. [ 1.62/41.1
COIL MUST BE
INSTALLED WITH 2.00
LETTERING UP 50.8
T-Type
Manual Override

[ 1.00/25.4 t
RS 0.75 2.43/61.7

—— ACROSS FLATS
19.0

[amma
TORQUE: 5 -7 ft-Ib.
6.8—9.5Nm
3.25
82.5 254
64.5
MILLIMETRE
— o —
254 219
;—% ACROSS FLATS | 1.50 1 IEX
: TORQUE: 38.1 1
i 75 — 85 ft-Ib. 243 L | ITLJL
102- 115N, D
o K > | ©
ORIFICE DISC CANNOT 0281 (7.1 mm) — _ =
Tt sl Sl
] Holes (2) T
due to HyPerformance™ Cavity. 0.20/5.1 __I I_1<;33/ 413 _I Recommended Electronic Controllers:
R ’ ’ See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.18 kg. HSP10-20 - = - -
(0.4 Ibs.) without coil and nut. L Ll |
Steel with hardened work
surfaces. Zinc-plated exposed .
surfaces. PPDI Urethane seals Option
without back-ups standard. No_ne (Blank) Termination (VDC
Standard Ported Body: Weight: Manual Override T tn —E'C?" . OTosap
1.18 kg. (2.62 Ibs.) HyPerfor- Voltage eutsc -
mance™ Ductile iron (code 'D") ) — 0 Less Coil** (IP69K Rated)
standard. Rated to 345 bar Porting | 12 12 VDC EY Metri-Packe 150.2A
; i IP69K Rated
(5000 psi) See page 8.010.1. Cartridge Only 0 ( ated)
24 24VDC EL Dual Leads
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) SAE 8 8TD “includes Std. Coil
. * cludes Std. Co
Perfect wound, fully encapsu- 1/2in. BSP* 4BD Nut
lated with rugged external metal “BSP Body; U.K. Mfr. Only
shell. Rated up to IP69K with Consult factory for
integral connectors. Note: See ﬁggg':sna' voltage
page 3.400.1 for all E-Coil ’
retrofit applications. Seals

U PPDI Urethane

Consult factory for additional
seal options.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP12-20 Poppet, 2-Way, Normally Closed

SYMBOLS
USASI/ISO:

= 4

I O I

PERFORMANCE

DESCRIPTION

A proportional solenoid-operated, two-way, poppet-type, normally closed, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When de-energized, the SP12-20 acts as a check valve, allowing flow from 1 to 2,
and blocking flow from 2 to 1. When energized, the 2 to 1 flow path opens. Flow is
proportional to current applied to the coil. Flow varies with manual override options.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Industry-common cavity.

¢ Continuous-duty rated coils.
* Manual override option.

RATINGS

Operating Pressure: 250 bar (3625 psi)

Flow: Without Manual Override: 100 Ipm (27 gpm) at 34.5 bar (500 psi)
With Manual Override M or T: 95.6 Ipm (25.25 gpm) at 34.5 bar (500 psid)
With Manual Override Y or J: 68.1 Ipm (18 gpm) at 34.5 bar (500 psid)

Minimum Operating Dither/Pulse Frequency: 70 Hz

Hysteresis: Less than 5% below 60% of I-max.; Less than 10% above 60% of I-max.
Max. Internal Leakage: 5 drops per minute at 250 bar (3625 psi)

Temperature: -40 to 120°C with standard Buna seals

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
Cavity: VC12-2; See page 9.112.1; Cavity Tool: CT12-2XX; See page 8.600.1
Seal Kit: SK12-2X-T; See page 8.650.1

Coil Nut: Part No. 7004400; for E-coils manuf. prior to 1-1-04, see page 3.400.1.

e Efficient wet-armature construction.
¢ Optional waterproof E-Coils rated up to IP69K.
* Metering Option.

PRESSURE DROP 2 to 1

at 100% of I-max.
31.0/450 ]

27.6/400 /
g 24.1/350 /
§ 20.7/300 Y
W 17.2/250

T 43.8/200 //
% 10.3/150

6.9/100
3.4/50

PRES

/

18.9 37.9 56.8 75.7 94.6 113.6
5 10 15 20 25 30
FLOW Ipm/gpm

PRESSURE DROP 2 to 1
at Various Current Levels

207/3000

i |

£ 17212500 [ & : Fy
3 = [z &
L 13812000 5 N

S 103/1500 &+ 5 58

7 © | [ S

f eor1000 ] FS 4

) | | —
341 68.1 1022 136.3 170.3

9 18 27 36 45
FLOW Ipm/gpm

FLOW vs. CURRENT at Various Differential Pressures
32 ¢cSt/150 sus oil at 40C

189/50 241 bar
/ 3500 psi
170/45 //
151/40
103 bar
1 .
133/35 /| 1500ps
E Ly
[e %
2 114/30 e e S ——— ——E—— — 35 bar
5 Nominal Flow Rating /_/7/ 500 psi
< 95/25
: 1)
—
[
76/20 17 bar
/ 250 psi
57/15 / / 7
38/10 /%/
19/5 / /
0 4—%
10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT
0.14 026 040 052 066 078 092 1.04 117 1.32

AMP (10 Volt Coil) 100 Hz Dither

2.012.1
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SP12-20

PERFORMANCE (contd.) DIMENSIONS
Frequency Response COIL MUST BE INSTALLED  1.84
Average Current 20% Applied WITH LETTERING UP 67 DIA.— [—
1 180
Manual 1.98
0 1 7=
| Override M, T, or Y 50.3
. ™ 135 0.87 . 1.48
! afli =557 3¢ 075
N/ o 221 [ 376 975
5 2 = 19.1
2. /\ oM Manual ACROSS
g - / g Override FLATS -/ 3,
© 4 g J TORQUE 76.2
5 s 4-5 ft-lb \ﬁ
) 5.4-6.8Nm
6 L T e max.
2 =111 0 ! E-Coil
iy 1 10 25 3.54 g;mﬁ;\?\, 2.45 View
FREQUENCY (Hz) 89.9 62.1
[ T 1
1.25 1_{06
=== ACROSS i)
31.8 M 1269
TORQUE 57.2 )
33-37 ft-Ibs 3.00 LL—AL
(44.9-50.3Nm) 755 4
max. _:L} ﬂ: :h I
INCH JL | ;( N
MILLIMETRE T 0.34
Recommended Electronic Controllers: MILLIMETRE 0‘16__| ®'256 8.6
See page 2.001.1 or our Electronics catalog. 41 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. sp1220 __ - = = - -
(0.55 Ibs.) Steel with hardened I I —
work surfaces. Zinc-plated
exposed surfaces. Buna N
O-rings and back-ups standard. Option L
Standard Ported Body: Weight: None  (Blank) Termination (VDC
0.57 kg. (1.25 Ibs.) Anodized Metering A Std. Coil
high-strength 6061 T6 aluminum Manual Override M Voltage DS Dual Spades
alloy, rated to 207 bar (3000 psi). Manual Override T 0 Less Coi** DG DIN 43650
D_uctile _iron bodies_ available. Manual Override Y 10 10 VDCt DL Leadwires (2)
dimensions may differ. Manual Override J 12 12VDC DL/W Leads w/Weatherpake
See page 8.012.1. For Manual Override details 20 20VDC' connectors
Standard Coil: Weight: 0.27 kg. see page 1.001.1 24 24 VDC DR Deutsch DT04-2P
(.0'60 Ibs.) Unitized thermOp.las- Note: Flow varies with manual “Includes Std. Coil Termination (VDC)
tic encapsulated, Class H high override options; see flow Nut E-Coil
temperature magnetwire. ratings on previous page. 110 VDC and 20 Nartan )
See page 3.200.1. woccesions SN RGO Rated)
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Porting gggﬂg:ggﬁédtgzn_ EY Metri-Packe 150.2A
Perfect wound, fully encapsu- Cartridge Only 0 sult factory, (IP69K Rated)
lated with rugged external metal SAE 10 10T
shell. Rated up to IP69K with SAE 12 12T Seals Coils with internal diode are
integral connectors. Note: See N Buna N (Std.) available. Consult factory.
page 3.400.1 fOI‘ a" E-COIl SAE 16* 16T Vv Fluorocarbon
retrofit applications. 3/4in. BSP* 6B P Polyurethane
1in. BSP* 8B

*BSP Body; U.K. Mfr. Only

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP16-20 Poppet, 2-Way, Normally Closed

DESCRIPTION

A proportional solenoid-operated, 2-way, poppet-type, normally closed, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When de-energized, the SP16-20 acts as a check valve, allowing flow from 1 to 2,
and blocking flow from 2 to 1. When energized, the 2 to 1 flow path opens. Flow is
proportional to current applied to the coil.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil

o) o) Operating Parameters,” page 2.002.1.
FEATURES
e Industry-common cavity. e Efficient wet-armature construction.
@ e Continuous-duty rated coils. * Optional waterproof E-Coils rated up to IP69K.

e Manual override options.

— RATINGS

@ Operating Pressure: 250 bar (3625 psi)
Flow: Up to 265 Ipm (70 gpm); see performance curves.
Dither/Pulse Frequency: 100 to 400 Hz

SYMBOLS Hysteresis: Less than 5% below 60% of I-max.; Less than 10% above 60% of I-max.
USASI/ISO: Maximum Control Current: 1.2 amps
@5 Max. Internal Leakage: 5 drops per minute at rated pressure
—4= 4 Temperature: -40 to 120°C with standard Buna seals
WO I Fluids: Mineral-based or synthetics with lubricating properties at viscosities
— of 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
@ Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1

Cavity: VC16-2; See page 9.116.1; Cavity Tool: CT16-2XX; See page 8.600.1
Seal Kit: SK16-2X-T; See page 8.650.1
Coil Nut: Part No. 7004400; for E-coils manuf. prior to 1-1-04, see page 3.400.1.

PERFORMANCE
PRESSURE DROP (average) FLOW vs. CURRENT at Various Differential Pressures
Port 2 to 1; 1.5 Amp with 12VDC Caoil 32 ¢St/150 sus oil at 40C
32 ¢St/150 sus oil at 40°C 341/90
31.0/450 207 bar
3000 psi
_27.6/400 7 303/80 p
g 24.1/350 / Curves shown are 104 bar
g 20.7/300 265/70 for standard 12V D-Coils. 1500 psi
w 17.2/250 // for E-Coils consult factory. //
o
> 13.8/200 227/60
@ 10.3/150 /
£ 69100 § 189150 35 b
: = ar
& 1510 | 500psi
37.9 757 1136 151.4 189.3 = /
10 20 30 40 50 3 /
FLOW Ipm/gpm T 114/30 11 bar
//// L~ 160psi
76/20 s 5.5 bar
A== | 80psi
%// =Z P
38/10 AL

0
01 02 03 04 05 06 07 08 09 1.0 11 1.2AMP

\ \ \ \ \ \ \ \ \
10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT

Performance information continued on following page.
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SP16-20

PERFORMANCE (contd.) DIMENSIONS
PRESSURE RESPONSE 1.84
12VDC Coil COIL MUST BE INSTALLED WDIA.— —
221/3200 T I WITH LETTERING UP ‘
207/3000 ‘
0.75A
oo/ 087 14s
3 / /085A / 22.1 ’737‘6 _— MANUAL
3 138/2000 : / OVERRIDE
w / / 1.0A ﬁ OPTION
% 103/1500
%1 —— TORQUE
4 69/1000 / / oA -— 5 ft—Ibs .
o ) (6.8 Nm) _
35/500 A max.
L 3.55
38 76 113 151 189 227 265 90.1 E-Coil
10 20 30 40 50 60 70 Standard 243 View
FLOW Ipm/gpm Coil View 61.8
% ACROSS
_ FLATS [ T T 1 —
Recommended Electronic Controllers: ;gR?tUI'I:b el 1.00
See page 2.001.1 or our Electronics catalog. —'bs 25.4
1.75 (67.7 Nm) LE 7y
44.5 max. 2.25 T
@ 57.2 @
 E— 3.00 L1
76,2 4
° SEE
| 1
INCH o I J( 0.34
MILLIMETRE 0.16 -—I ® |2.56 8.6
21 T 650
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. spt6-20 _ -__ - _ -
(0.71 Ibs.) Steel with hardened [ I —
work surfaces. Zinc-plated
exposed surfaces; Buna N
O-rings and back-ups standard. ) o
Standard Ported Body: Weight: Option Termination (VDC
0.57 kg. (1.25 Ibs.) Anodized high- None  (Biank) Std. Coil
strength 6061 T6 aluminum alloy, Manual Override M Voltage DS Dual Spades
rated to 207 bar (3000 psi). Ductile Manual Override Y 0 Less Coi** DG DIN 43650
iron bodies available; dimensions Manual Override  J 10 10 VDCt DL Leadwires (2)
may differ. S_ee pa.ge 8.016.1. For Manual Override details 12 12VDC DLW éeoan?]segé\{,\éeatherpak@)
Standard Coil: Weight: 0.27 kg. see page 1.001.1 20 20 VDCt
(0.60 Ibs.) Unitized thermoplastic . 24 24 VDC DR  Deutsch DT04-2P
. Note: Flow performance varies
encapsulated, Class H high with manual override options. “|ncludes Std. Coil Nut Termination (VDC)
tSemperaturSezrgg%netWIre. Consult factory for details. T1O_VDC and 20 VDG E-Coil
ee page 3.200.1, e o heused  ER  Deutsch DT04-2P
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Porting | duty applications. (IP69K Rated)
Perfect wound, fully encapsulated Cartri ddo | 0 Consult factory. EY Metri-Pack® 150.2A
with rugged external metal shell. artriage Ynly (IP69K Rated)
Rated up to IP69K with integral SAE 12 12T
connectors. .SAE 16 16T Seals Coil_s with internal diode are
Note: See page 3.400.1 for all 3/4in. BSP* 6B N Buna N (Std.) available. Consult factory.
E-Coil retrofit applications. 1in. BSP* 8B V Fluorocarbon

*BSP Body; U.K. Mfr. Only

P Polyurethane

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

HSP16-20 HyPerformance™ Poppet, 2-Way, N.C.

DESCRIPTION

A proportional solenoid-operated, 2-way, piloted, poppet-type, normally closed,
screw-in hydraulic cartridge valve for low-leakage blocking and load-holding in high
pressure applications requiring low internal leakage.

OPERATION

When de-energized, the HSP16-20 blocks flow from ports 2 to 1. In this mode, the
cartridge will allow flow from ports 1 to 2 after overcoming the spring forces (see
performance graph). When energized, the valve will allow flow from ports 2 to 1 while
severely restricting flow from ports 1 to 2.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will require
the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil Operating
Parameters,” page 2.002.1.

FEATURES
e Industry-common cavity. * Efficient wet-armature construction.
 Continuous-duty rated coils. » Waterproof E-Coils rated up to IP69K.

* 1000-hour salt-spray rated solenoid tubes.

* All HyPerformance products are tested to NFPA specification T2.6.1,
and are tested at a verification level of 90% and an assurance of 99%.

ISO SYMBOL RATINGS
_——— — Operating Pressure: 350 bar (5075 psi); 10% Cycle Life: 420 bar (6090 psi)
| @T | Fatigue Rating: 2 million cycles at 420 bar
| ¢ | Burst Pressure: 1380 bar (20,000 psi)
| }YF | Flow: Up to 75.7 Ipm (20 gpm); see performance curves.
L 7@‘7 ] Maximum Control Current: 1.2 amps
Max. Internal Leakage: 7 drops per minute at 345 bar (5000 psi) inlet
Temperature: -54° to 107°C (-65° to 225°F) with Urethane seals
Fluids: Mineral-based or synthetics with lubricating properties at viscosities
of 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Filtration: See page 9.010.1
Installation: See note re: voltage under OPERATION heading. See page 9.020.1
Cavity: HVC16-2; See page 9.116.1; Cavity Tool: HCT16-2XX; See page 8.600.1
Seal Kit: SK16-2U-O; See page 8.650.1; Coil Nut: Part No. 4553800
PERFORMANCE
FLOW vs. CURRENT at Various Inlet Pressures
with 12 VDC Coil — 32 ¢St/150 sus oil at 40°C TYPICAL PRESSURE RESPONSE
246/65 — 7 ‘ 207/3000 :
297/60 345 bar ‘ 0.75A 0.85A / 0.90A
5000 psi / / 104 bar 172/2500
189/50 / / / = 138/2000 0.95A
£ 170/45 w / /
5 / l / X 103/1500
E 151/40 //// 2 / 1.00A
> 13335 35 bar W 69/1000
500
S 11430 /A il * / //?
95/25 / / 1 bar | 851500 L ——— 1.20A
V¥ 160 psi =T 10 2DeEn |
76/20 //// | A 38 76 113 151 189 227 265
57/15 10 20 30 40 50 60 70
// 1 5.5bar FLOW Ipm/gpm
38/10 // 20 pi |
19/5 ; % ‘
0
0.1 02 03 04 05 06 07 08 09 10 11 1.2 AMP Recommended Electronic COntrollers:

I I I I I I I I I I See page 2.001.1 or our Electronics catalog.
10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT

2.016.1 Return to Table of Contents &"HYDRAFORCE.com
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DIMENSIONS
1.84 1.62
w67 P\ i
325
82.6
COIL MUST BE
INSTALLED WITH
LETTERING UP
‘T-Type
Manual Override
TORQUE: 5 - 7 ft-1b.
6.8-9.5 Nm
3.69
93.7
MILLIMETRE
1.56 —+
T 555 ACROSS FLATS ‘ 100
1.8 ' 25.4
0 TORQUE: 205 _|T_ jl: 24
190- 210 ft-Ib. >0 f
258 - 285 Nm 52 Ll
4 3.50
“le o
ORIFICE DISC CANNOT 0.344 (8.7 mm) — — ":!:h
BE USED WITH THIS PRODUCT ~ Dia. Mounting =
due to HyPerformance™ Cavity. Holes (2) y
0.35 _.| D s 4‘
8.8 e 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.43 kg. HSP16-20 - = - -
(0.95 Ibs.); Steel with hardened I \_|_l
work surfaces. Zinc-plated
exposed surfaces. Urethane
seals without back-up rings Voltage
standard. Option 0 ng?)il**
Ported Body: Weight: 3.97 kg. None  (Blank) 12 12VDC
(8.75 lbs.); HyPerformance™ Manual Override T 24 24VDC
Ductile iron (code ‘D’) standard. “Includes Std. Coil Nut
Rated to 345 bar (5000 psi). Porting | neludes =id. Lol T
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); Ca”f'd%%gq'%’ 169m Consult factory for
Perfect wound, fully encapsulated 1in BSP* 8BD additional voltage options.
with rugged external metal shell. *BSP Body; U.K. Mfr. Only
Rated up to IP69K with integral Coil Termination
connectors. See page 3.400.1. Deutsch DT04-2P  ER (IP69K)
Seals Metri-Pak 150 EY (IP69K)
PPDI Urethane U Dual Lead Wires  EL (IP69K)
Recommended for Amp Jr. Timer EJ (IP67)
pressures above DIN 43650 EG (IP65)

241 bar (3500 psi).

NOTE: Other seal options
available. Consult factory.

For Coils with Zener Diode, add “/Z”
to option code. For example: “ER/Z".
Not available on all models.

See coil option info. on page 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-21 Poppet, 2-Way, Normally Open

DESCRIPTION

A proportional solenoid-operated, 2-way, poppet-type, normally open, screw-in
hydraulic cartridge valve for low-leakage load-holding applications and for starting or
stopping a load or a pump system.

OPERATION

When de-energized, the SP08-21 allows flow from 2 to 1. When the valve is partially
energized, the valve begins to throttle the flow from 2 to 1. When fully energized, the
poppet closes on the seat, blocking flow from 2 to 1. Flow from 1 to 2 will occur when
hydraulic pressure exceeds the solenoid force.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES
@ 0 O e Industry-common cavity. e Efficient wet-armature construction.
e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
@) RATINGS

Operating Pressure: 207 bar (3000 psi)
Operating Voltage: See Performance Chart
SYMBOLS Flow: 0 to 22.7 Ipm (O to 6 gpm)
USASI/ISO: Max. Internal Leakage: 5 drops per minute at 207 bar (3000 psi)
_ Temperature: -40 to 120°C with standard Buna seals
_@ Filtration: See page 9.010.1
| ¢ | Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
@

7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Installation: No Restrictions. See page 9.020.1
Cavity: VC08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-T; See page 8.650.1

Coil Nut: Part No. 7004400;
PERFORMANCE For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.

PRESSURE DROP 2 to 1

11.0/160
9.7/140 Recommended Electronic Controllers:
8.3/120 / See page 2.001.1 or our Electronics catalog.

6.9/100 /
5.5/80
/V

4.1/60
2.8/40
1.4/20

PRESSURE bar/psi

3.8 76 114 151 189
1 2 3 4 5
FLOW Ipm/gpm

TYPICAL PRESSURE RESPONSE

at 3000 psi with 12 VDC Caoll CURRENT RESPONSE
10.6/2.8 ‘ 37.8/10.0
9.1/2.4
g 500 mA £ 30.3/8.0
5 76120 ] \
€ € 227/6.0
;‘l 6.1/1.6 / § Note: Electronic Controller is
g 4512 / S 15.1/4.0 required to ramp current.
L 3008 T \\
1.5/0.4 / o mA 7.6/2.0
3 69 103 138 172 207 02 04 06 08 1.0
500 1000 1500 2000 2500 3000 CURRENT amps

PRESSURE bar/psi
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DIMENSIONS
1.41
35.8 DIA
1.
COIL MUST BE 58 7
INSTALLED WITH
LETTERING UP
065 123 _
16.5 31.2
— TORQUE
(171 4-5 ft-Ibs
(5.4-6.8 Nm)
max.
2.74 |
69.6 Standard INCH E-Coil
Coil View MILLIMETRE View
| ; [T ] 1
— 0.60
100 &5 “UACROSS 150 M52
27.7 @00 FlATS 38.1 L] !
J TORQUE 2.00 _i
@ 19-21 ft-lbs 50.8y ,|:|:|] G-
(25.8-28.5 Nm) )I=I=|.l 7_{
max. |
013 L_ |6 0.28
* BSP BODY — 55.9 mm _3 a7
MATERIALS TO ORDER
Cartridge: Weight: 0.11 kg. spo8-21-__ - -_
(0.25 Ibs.) Steel with hardened I —
work surfaces. Zinc-plated
exposed surfaces Buna N
O-rings and back-ups standard.
Standard Ported Body: W(_aight: Porting Termination (VDC)
2:12 k?. (O.Ehsflsg%.% ?goclhzeq Cartridge Only 0 Std. Coil
igh-streng aluminum AE 4 4T DS Dual Spades
alloy, rated to 207 bar (3000 psi). S Voltage D
e ; \ SAE 6 6T .+« DG DIN 43650
Ductile iron bodies available; _ . 0 Less Coil .
; ; ; 1/4in. BSP* 2B DL Leadwires (2)
10 10 VDCt
dimensions may differ. X . DLW Leads w/Weath K
See page 8.008.1. 3/8in. BSP* 3B 12 12VDC C%insegorsea erpake
Standard Coil: Weight: 0.11 kg. "BSP Body; U.K. Mfr. Only 20 20 VDC' .
(0.25 Ibs.) Unitized th | 24 24 VDC DR Deutsch DT04-2P
. s.) Unitized thermoplas- L
tic encapsulated, Class H high **Includes Coil Nut Ee(r:m_llnatlon VDC
temperature magnetwire. 10 VDC and 20 ELoill
Seeppage 3-20091 XESSE?EE?T%? ER Deutsch DT04-2P
E-Coil: Weight: 0.14 kg. (0.3 Ibs.) Seals continuous iy £y I(\IIIP?Q}; R"’l‘(‘e‘i)s 02A
Perfect wound, fully encapsu- BunaN (Std) N 255’;;&393 on- (IISBrS;K aF?at(zd) .
Ia[:elclj VI\:III”: r(ljjggetd ?;tggr&al Thetal Fluorocarbon v Coils with internal diode are
Sne’. Taed up o W Polyurethane P available. Consult factory.

integral connectors.
See page 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP10-21 Poppet, 2-Way, Normally Open

DESCRIPTION
cune) A proportional solenoid-operated, 2-way, poppet-type, normally open, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications
and for starting or stopping a load or a pump system..

OPERATION

When de-energized, the SP10-21 allows flow from 2 to 1. When the valve is partially
energized, the valve begins to throttle the flow from 2 to 1. When fully energized, the
poppet closes on the seat, blocking flow from 2 to 1. Flow from 1 to 2 will occur when
hydraulic pressure exceeds the solenoid force.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil

.=-- Operating Parameters,” page 2.002.1.
—
— FEATURES
@ ; e Industry-common cavity. o Efficient wet-armature construction.
e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
RATINGS

Operating Pressure: 250 bar (3625 psi)
Operating Voltage: See Performance Chart
SYMBOL Minimum Operating Dither/Pulse Frequency: 70 Hz
USASI/ISO: Flow: 0 to 60.6 Ipm (0 to 16 gpm)
_ Max. Internal Leakage: 5 drops per minute at 207 bar (3000 psi)
| @ Temperature: -40 to 120°C with standard Buna seals
| ¢ | Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No Restrictions. See page 9.020.1

Cavity: VC10-2; See page 9.110.1; Cavity Tool: CT10-2XX; See page 8.600.1
Seal Kit: SK10-2X-T; See page 8.650.1

Coil Nut: Part No. 7004400

PERFORMANCE Note: Electronic Controller is required to ramp current.

TYPICAL WIDE OPEN FLOW vs. CURRENT with 12 VDC D-Coil
PRESSURE DROP 2 to 1 Consult factory for E-Coil
12.4/180 106.0/28 | ]
98.4/26 ] ] T T
11.0/160
/ 90.9/24 |2 A\ A: 207 bar/3000 psi ||
9.7/140 B: 104 bar/1500 psi |
83'3;22 C: 35 bar/500 psi
— 75.7/20 . T —
z 8.3/120 B \\ D: 11 bar/160 psi
S 68.1/18
S 6.9/100 c A\
o / E 606/16 | C T\
(=]
T 5.5/80 / € 53.0114 5
S
D 4.1/60 > 45.4/12 \ \ Performance
e Q 37.9/10 \ \ \ charts
o 2.8/40 T 304/ \ continued
1.4/20 22.7/6 AN \\ on next page.
] 15.1/4 N
7.6 151 227 30.3 37.9 454 53.0 60.6 7.6/2
2 4 6 8 10 12 14 16
FLOW Iom/apm Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

| | | | | | | | | | |
% of Max. Control Current: 30 40 50 60 70 80 90 100
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PERFORMANCE (contd.) DIMENSIONS
TYPICAL PRESSURE RESPONSE COIL MUST BE 1.84 oA
with 12 VDC Coil INSTALLED WITH 46.7 ="
56.815 77 7 LETTERING UP
[250mA |/
454012 | L25
: | /500 mA 087 148 31.8
£ 1/ 22.1 37.6
Ez 34.1/9 / 0.55 Manual
z [/ 14.0 Override 0.75 |
S I/ Option 19.1
T 2276 17 — ip
I — TORQUE
4-5 ft-los
1143 5 (5.4-6.8 Nm)
35 69 103 138 172 207
500 1000 1500 2000 2500 3000
PRESSURE bar/psi 3.36 3.33
85.4 84.6 E-Coil
View
T T 1T
Recommended Electronic Controllers: A e— -r
See page 2.001.1 or our Electronics catalog. ] ACROSS 1 0.75
1.25 —_— 1.50 M| 797
< = FLATS 8 4 LI ¥ ]
31.8 \ 38.1
— TORQUE 2.00 LLJL @
I — 33-37 ft-lbs 5_0~8*L l':|:|| i
0) (44.8-50.2 Nm) D C‘E‘
5 = ;28
INCH 240
MILLIMETRE * BSP BODY 55,9 mm 03‘—13 -—I L l'—621 AI 7.1
MATERIALS TO ORDER
Cartridge: Weight: 0.17 kg. sp10-2¢ - = - -
(0.37 Ibs.) Steel with hardened L I —
work surfaces. Zinc-plated
exposed surfaces Buna N
O-rings and back-ups standard. Obtion
Standard Ported Body: Weight: _EN one (Blank) Termination (VDC)
0.16 kg. (0.35 Ibs.) Anodized Metoring A Yoltage Std. D-Coil
high-strength 6061 T6 aluminum etering 0 Less Coil DS Dual Spades
alloy, rated to 207 bar (3000 psi). Screen S 10 10 VDCt? DG DIN 43650
Ductile iron bodies available; Manual Override P 12 12VDC DL Leadwires (2)
dimensions may differ. For Manual Override details 20 20 VDCt DL/W Leads w/Weatherpake
See page 8.910.1 3 see page 1.001.1 24 24 \DC Connectors
Standard D-Coil: Weight: 0.27 kg. **Includes Coil Nut DR Deutsch DT04-2P
0.60 Ibs.) Unitized thermoplas- ing t
(' ) g . Portin ,_ 1\90\?(:0035 ghzoould Termination (VDC
tic encapsulated, Class H high
" Cartridge Only 0 be used for most E-Coil
temperature magnetwire. SAE6 6T continuous-duty E-Coll
See page 3.200.1 applications. Con- ER Deutsch DT04-2P
SAE 8 8T sult factory. (IP69K Rated)

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Perfect wound, fully encapsu-
lated with rugged external metal
shell. Rated up to IP69K with
integral connectors.

See page 3.400.1

1/4in. BSP* 2B
3/8in. BSP* 3B
1/2in. BSP* 4B

*BSP Body; U.K. Mfr. Only

Seals

N Buna N (Std.)
V Fluorocarbon
P Polyurethane

EY Metri-Pack® 150.2A

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

HSP10-21 HyPerformance™ Proportional, Poppet, 2-Way,

DESCRIPTION

A high pressure proportional solenoid-operated, two-way, piloted, poppet-type,
normally open, screw-in hydraulic cartridge valve for low-leakage blocking and load-
holding applications.

OPERATION

When de-energized, the HSP10-21 allows flow proportional to the applied current
from from ports 2 to 1 while severely restricting flow from ports 1 to 2. When ener-
gized, the valve blocks flow from ports 1 to 2 after overcoming the spring and actuator
forces (see performance graph.)

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

CROING) e Industry-common cavity.
e Efficient wet-armature construction.
@ e Continuous-duty rated coils.
¢ Optional waterproof E-Coils rated up to IP69K.
* All HyPerformance products are tested to the rigorous standards
ISO SYMBOL of the NFPA specification T2.6.1.
. * All HyPerformance valves are tested at a verification level of 90%
| @ ‘ and an assurance of 99%.
o | RATINGS
| = O J Operating Pressure: 350 bar (5075 psi); 10% cycle life: 420 bar (6090 psi)
L ——=L Flow Rating: 53 Ipm (14 gpm) with 11 bar (160 psi) compensation; 34 Ipm (9 gpm)
ith 5.5 bar (80 psi) compensation
PERFORMANCE .
Max. Internal Leakage: 5 drops per minute at 350 bar (5075 psi) at port 2
Pressure Drop vs. Flow Cycle Life: One million cycles
32 ¢cSt/150 sus oil at 40°C .
5 21000 osoa 1T Temperature: -54° to 107°C (-65° to 225°F) with Urethane seals
S w500 Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
§ ! 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
& 4vio00 i —— Filtration: See page 9.010.1;
w . 2 . T}
S 2800 / - Installation: No Restrictions. See page 9.020.1
2 5 =
@ oo /“ R Cavity: HVC10-2; See page 9.110.1;
o S ity Cavity Tool: HCT10-2XX; See page 8.600.1
5 a0 45 o 76 Seal Kit: SK10-2U-0 Urethane; See page 8.650.1
¢ FLOSW |pm/;2pm o Coil Nut: Part No. 4553800; for E-coils manuf. prior to 1-1-04, see page 3.400.1.
Flow vs. Current Flow vs. Current, 242 bar (3000 psi)
With Compensation Inlet with No Compensation
100 Hz Dither Frequency 100 Hz Dither Frequency
60.6/16 ‘ 227/60
53.0/14 160 psi
Compensated 189/50
45412 \ \\
E 37.9/10 £ 15140 \\
g Y \ S
£ 30.3/8 s £ 114/30
S DY S
22.7/6 )
Z \\ g 76/20
T 15.0/4 — 80 psi—f< T \\
Compensated ‘?\\
. AW 38/10 R
0 02 04 06 08 1.0 1.2 0 02 04 06 0.8 1.0 1.2
CURRENT (amps) CURRENT (amps)

1.2 amps = 100% of Max. Control Current

1.2 amps = 100% of Max. Control Current

2.021.3
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HSP10-21

Normally Open

DIMENSIONS
1.84/46.7 DIA. I—— 1.62/41.1
2.00
50.8
COIL MUST BE
INSTALLED WITH
LETTERING UP 1.00/25.4 t
0.75 2.43/61.7 —J
_ _ —— ACROSS FLATS _
19.0
[ TORQUE: 5 - 7 ft-Ib. [ ]
6.8—-9.5Nm
295
MILLIMETRE

s 2,
25.4 _—
131 ACROSS FLATS 1.50 T 191
33.3 TORQUE: 36.1 L 1o
| 75 — 85 ft-lb. 243 .
® 102- 115 Nm 61.7 @__ _®_
| [
ORIFICE DISC CANNOT 0281 (7.1 mm) —|— | | ;El'j |
BE USED WITH Dia. Mounting |
p THIS PRODUCT Holes (2) _-I L @ J Recommended Electronic Controllers:
ue to HyPerformance™ Cavity. .
0.20/5.1 1.63/41.3 See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.2 kg. HSP10-21 - - -

(0.45 Ibs.) without coil and

nut. Steel with hardened work
surfaces. Zinc-plated exposed
surfaces. PPDI Urethane seals
without back-ups standard.

Standard Ported Body: Weight:
1.18 kg. (2.62 Ibs.) HyPerfor-
mance™ Ductile iron (code 'D")
standard. Rated to 345 bar (5000
psi) See page 8.010.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Perfect wound, fully encapsu-
lated with rugged external metal
shell. Rated up to IP69K with
integral connectors.

See page 3.400.1.

Cartridge Only 0

L
Porting

Voltage

Termination (VDC
E-Coil

Seals ER Deutsch DT04-2P
PPDI Urethane U 0 Less Coil™ (IP69K Rated)
B 10 10VDC EY Metri-Pack® 150.2A
Consult factory for additional (IP69K Rated)
seal options 12 12VDC
P . EG DIN 43650
20 20VDC (IP65 Rated)
24 24VDC EL Dual Leads

**Includes Std. Coll
Nut

Consult factory for
additional voltage
options.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP12-21 Poppet, 2-Way, Normally Open

DESCRIPTION

OPERATION

A proportional solenoid-operated, 2-way, poppet-type, normally open, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications

hydraulic pressure exceeds the solenoid force.

Operating Parameters,” page 2.002.1.
FEATURES

When de-energized, the SP12-21 allows flow from 2 to 1. When the valve is partially
energized, the valve begins to throttle the flow from 2 to 1. When fully energized, the
poppet closes on the seat, blocking flow from 2 to 1. Flow from 1 to 2 will occur when

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil

RATINGS

e Industry-common cavity. e Efficient wet-armature construction.
e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.

[l

Operating Pressure: 250 bar (3625 psi)

Operating Voltage: See Performance Chart

Minimum Operating Dither/Pulse Frequency: 70 Hz

SYMBOL Flow: 0 to 200 Ipm (0 to 53 gpm)

USASI/ISO: Max. Internal Leakage: 5 drops per minute at 207 bar (3000 psi)
- Temperature: -40 to 120°C with standard Buna seals

@ 4 Filtration: See page 9.010.1

Installation: No Restrictions. See page 9.020.1

Seal Kit: SK12-2X-T; See page 8.650.1
Coil Nut: Part No. 7004400

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

PERFORMANCE Note: Electronic Controller is required to ramp current.

TYPICAL PRESSURE RESPONSE FLOW vs. CURRENT with 12 VDC D-Caoil
with 12 VDC Caoll Consult factory for E-Coll
241.3/3500 ] 227.1/60 ‘ ‘ ‘ ‘ ‘
224.1/3250 - 208.2/55 | A 3
206.8/3000 | TI-750mA \[ | PRESSURE DROP
: ‘ ‘ 189.3/50 \ A:100 mA: 160 bar/2320 psi
189.6/2750 ] 170.345 1200 mA: 228 bar/3300 psi
172.4/2500 500 mA \\ B: 100 mA: 79.3 bar/1150 psi
= 350 mA 151.4/40 |g 1200 mA: 104 bar/1500 psi
g 155.1/2250 £ 132535 \ C: 100 mA: 16.6 bar/240 psi
S 137.9/2000 / s ‘ \ \\ 1200 mA: 35 bar/500 psi
£ 113.6/30 D: 100 mA: 10.3 bar/150 psi
g 120771750 / = \ \\ 1200 mA: 13.8 bar/200 psi
7 103.4/1500 / z 94.6/25
(%]
86.2/1250 3 75.7/20
HCJ De-Energized = c N \\\\
o 68.9/1000 2t01 ] 56.8/15 |D N \ &
51.7/750 7 37.9/110
34.4/500 % 18.9/5 \\\
17.2/250 —
—] Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2
37.9 75.7 113.6 1514 189.3 2271 | | | | | | | | | | |
1020 3 40 50 60 % of Max. Control Current: 30 40 50 60 70 80 90 100

FLOW Ipm/gpm

| ¢ Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Cavity: VC12-2; See page 9.112.1; Cavity Tool: CT12-2XX; See page 8.600.1

2.022.1 Return to Table of Contents &"HYDRAFORCE.com
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SP12-21

DIMENSIONS
1.84
167 DIA.—F
COIL MUST BE INSTALLED
WITH LETTERING UP 1,98
., 0.87 _ 148 _ _ 50.3
221 [ 376 L
Manual
Override
p 0.75
19.1 .
ACROSS
FLATS /‘ ’
TORQUE
4-5 ft-Ib | |
3.98 5.4-6.8 Nm
1m max.
: 3.36 E-Coil
D-Call -
View 8.4 View
I
1.25 1_56
. = ﬁrsACROSS l—l——ﬁl’ 2'6—9
— 2.25 ST I |
©0 @ TORQUE 57.2 e
33-37ftlbs 309 LL 1
= (44.9-50.3Nm) 7 d
0} max. _‘l} [‘: :h i
A T LLld ]
WILLIMETRE T S
016 || @256 8.6
4.1 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.27 kg. sp1221__ - = - -
(0.60 Ibs.) Steel with hardened L I —
work surfaces. Zinc-plated
exposed surfaces Buna N
O-rings and back-ups standard. Obtion
Standard Ported Body: Weight: _EN Termination (VDC
0.57 kg. (1.25 Ibs.) Anodized Vet one ‘B'Z“k’ Yoltage Std. D-Coil
high-strength 6061 T6 aluminum etering 0 Less Coil DS Dual Spades
alloy, rated to 207 bar (3000 psi). Screen S 10 10 VDC? DG DIN 43650
Ductile iron bodies available; Manual Override P 12 12VDC DL  Leadwires (2)
dimensions may differ. For Manue;ll (%\qe;ride details 20 20 VDCt DLW Leads w/Weatherpake
see page 1. .
See page 8.912.1 - pag 24 24VDC Connectors
Stii(gdGa()r‘lij-)cl?l!;'nggr?t: 0.27I kg. ,_ **Includes Coil Nut DR Deutsch DT04-2P
. s.) Unitized thermoplas- ing 110 VDC and 20 VDC
tic encapsulated, Class H f?igh i Portin coils shcﬂd be used Termination (VDC
’ . Cartridge Only 0 for most continuous- i
temperature magnetwire. SAE 10 10T duty applications. E-Coil
See page 3.200.1 SAE 12 12T Consult factory. ER Deutsch DT04-2P
il o (IP69K Rated)
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) SAE 16 16T EY Metri-Packe 150.2A
Perfect wound, fully encapsu- 3/4in. BSP* 6B IP69K Rated)
lated with rugged external metal 1 in. BSP* 8B Seals ( ated)

shell. Rated up to IP69K with
integral connectors.
See page 3.400.1

*BSP Body; U.K. Mfr. Only

N Buna N (Std.)
V' Fluorocarbon
P Polyurethane

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP16-21 Poppet, 2-Way, Normally Open

DESCRIPTION
‘ ’ A proportional solenoid-operated, 2-way, poppet-type, normally open, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications

| | OPERATION

When de-energized, the SP16-21 allows flow from 2 to 1. When the valve is partially
energized, the valve begins to throttle the flow from 2 to 1. When fully energized, the
poppet closes on the seat, blocking flow from 2 to 1. Flow from 1 to 2 will occur when
hydraulic pressure exceeds the solenoid force.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil

Operating Parameters,” page 2.002.1.
——| FEATURES

e Industry-common cavity. e Efficient wet-armature construction.
@ e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
E e Manual override option.
® RATINGS
Operating Pressure: 250 bar (3625 psi)
Flow: 265 Ipm (70 gpm); see performance charts
SYMBOLS Max. Internal Leakage: 7 drops per minute at 207 bar (3000 psi)
USASI/ISO: Dither/Pulse Frequency: 100 to 400 Hz
- Hysteresis: Less than 10% up to 70% of I-max.; Less than 5% above 70% of I-max.
_ @ 4 Maximum Control Current: 1.2 amp required to achieve rated flow
| ¢ | Threshold Current: 0.3 A; see performance charts
e Temperature: -40 to 120°C with standard Buna seals
@ Fluids: Mineral-based or synthetics with lubricating properties at viscosities
of 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Filtration: See page 9.010.1; Installation: No Restrictions. See page 9.020.1
Cavity: VC16-2; See page 9.116.1; Cavity Tool: CT16-2XX; See page 8.600.1
Seal Kit: SK16-2X-T; See page 8.650.1
Coil Nut: Part No. 7004400
PERFORMANCE
FLOW vs. CURRENT at Various Differential Pressures PRESSURE RESPONSE
32 ¢cSt/150 sus oil at 40°C with 12 VDC Caoll
303/80 , — ‘ 241/3500 ‘
Pressure Drop ’ 800 mA
265/70 100 mA 1200 mA - g 207/3000 I /
D D 1000 psi 3000 psi E 172/2500
\ C 700psi 1530 psi " l / 600 mA
227/60 B 450psi 550psi | < 138/2000
A 150psi 230 psi
189/50 ¢ T\ | | | § 103/1500 I / /
£ \% L1 o / 400 mA
s — I 1T T 1 T T T — 69/1000
S O\ Nominal Flow Rating / /
€ 151/40 B —
8 35/500
= \\ / é// 0mA
O 114/30
T N\ \\ 37.9 757 113.6 151.4 189.3 227.1
10 20 30 40 50 60
76/20 FLOW Ipm/gpm
A N \\\
38/10 \“\
N
0 01 02 03 04 05 06 07 08 09 10 11 1.2 Recommended Electronic Controllers:

AMP (12 Volt Standard Coil) 70 Hz Dither See page 2.001.1 or our Electronics catalog.

I I I I I I I I I
10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT
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DIMENSIONS

SP16-21

COIL MUST BE INSTALLED
WITH LETTERING UP

087 _ 1.48
22.1 7.6 MANUAL
= 1.13 1.62
/ OPTION " 300
— TORQUE: 76.2
5 -7 ft-lbs
6.8—-9.5Nm ‘ ’
3.98
101.1 341 .
Standard 86.6 \Ellecz;vf/) L
Coil View
1.50
381 ACROSS
I FLATS -
TORQUE: -1 1.00
. 46 — 54 ft-los e 25.4
el 624-732Nm | s L7
T 57.2 o)
g 3.00 LL 1]
o 76.2 L 4
HF==3
| f
INCH =|= J( 0.34
MILLIMETRE 016 _| @ I2.56 6
| 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. spPi6-21 _ - = - -
(0.71 lbs.) Steel with hardened [ L1 1
work surfaces. Zinc-plated
exposed surfaces; Buna N Obtion
O-rings and back-ups standard. Sption
None  (Blank) Termination (VDC)

Standard Ported Body: Weight:
0.57 kg. (1.25 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.016.1.

Standard Coil: Weight: 0.27 kg.
(0.60 Ibs.) Unitized thermoplastic
encapsulated, Class H high
temperature magnetwire.

See page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Perfect wound, fully encapsulated
with rugged external metal shell.
Rated up to IP69K with integral
connectors. See page 3.400.1.

Manual Override P
For Manual Override details

see page 1.001.1
Porting
Cartridge Only 0
SAE 12 12T
SAE 16 16T
3/4 in. BSP* 6B

1in. BSP* 8B
*BSP Body; U.K. Mfr. Only

Seals
Buna N (Std.)
Fluorocarbon
Polyurethane

'U<Z‘\

Voltage

0 Less Coil**

10 10 VDCt
12 12VDC
20 20 VDCt
24 24VDC

**Includes Std. Coil Nut

10 VDC and 20 VDC
coils should be used
for most continuous-

duty applications.
Consult factory.

Std. Coil
Dual Spades
DIN 43650
Leadwires (2)

Leads w/Weatherpake
Connectors

DR Deutsch DT04-2P

Termination (VDC
E-Coil

DS

DG

DL
DL/W

ER Deutsch DT04-2P
(IP69K Rated)
EY Metri-Pack® 150.2A

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-22 Poppet, 2-Way, Normally Closed

[ a—

SYMBOLS
USASI/ISO:

= 4

I O I

PERFORMANCE

DESCRIPTION

A proportional solenoid-operated, 2-way, bi-directional, poppet-type, normally closed,
screw-in hydraulic cartridge valve for low-leakage blocking and load-holding.

OPERATION

When de-energized, the SP08-22 acts as a check valve, allowing flow from 1 to 2,
while blocking flow from 2 to 1. When energized, the poppet lifts to open the 2 to 1
flow path. Flow is proportional to current applied to the coil. The reverse-flow check
allows unrestricted flow from 1 to 2 when the valve is energized, but this flow is not
proportional to the current.

Note: External circuitry is required to ramp current.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Hardened steel work surfaces.
¢ Optional waterproof E-Coils rated up to IP69K

e Industry-common cavity.
e Continuous-duty rated coils.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Flow: 30.3 Ipm (8 gpm) nominal

Max. Internal Leakage: 5 drops per minute at 207 bar (3000 psi)
Temperature: -40 to 100°C with standard Buna seals

Filtration: Recommend ISO 4406 16/13; See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No Restrictions. See page 9.020.1

Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-M; See page 8.650.1

Coil Nut: Part No. 7004400; For E-coils manuf. prior to 1-1-04, see page 3.400.1

TYPICAL PRESSURE DROP 2 to 1
with 12 VDC Coil

20.7/300
‘D
£ 17.2/250
8 /
w 13.8/200
o Q
5 &
» 10.3/150 o
@ S
w Q
6.9/100 2 —
£ A2
3.4/50 ‘
.éé/

38 7.6 11.4 151 18.9 227 26.5
1 2 3 4 5 6 7
FLOW Ipm/gpm

TYPICAL PRESSURE RESPONSE

12 VDC Caoil
207/3000 ‘
a o Q.l /
3 172/2500 | E1 &
g olg
S 138/2000 (S 12 /
L
$ 103/1500 N
? | & Q
@ &
69/1000 . o
g A
& 35500
Z/
114 227 341 452 5638

3 6 9 12 15
FLOW Ipm/gpm

FLOW vs. CURRENT at Various Differential Pressures
for Standard Coils (consult factory for E-Coils)
32 ¢St/150 sus oil at 40C

fo2nso 7 207 bar
45.4/12.0 //// 3000 psi
41.6/11.0 / //
37.9/10.0 //// 7
41190 /;/ //// 1 ggob;;i
¢ 30380 . . 7/71_ /
5 seoro 8 gpm Nominal Flow Rating 7
1 7
5 22.7/6.0 IIII //// // ggobsg i
L 18950 M/ / 10 bar
15.2/4.0 5 /j%//// /| 150 psi
11.4/3.0 //, // /
7.6/2.0 /4
3.8/1.0
0

10 20 30 40 50 60 70 80 90 100
PERCENT of MAX. CONTROL CURRENT
0.12 023 035 046 058 069 081 092
AMP (10 Volt Coil) 100 Hz Dither

1.04 1.15
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PERFORMANCE (contd.) DIMENSIONS
PERCENT I-MAX. vs. TEMPERATURE 1.41
for 10 or 20 VDC Coil (for 10V Coil I-Max. = 1.15A) COIL MUST BE INSTALLED 358
Curves show percent of nominal system voltage WITH LETTERING UP
102 minus 1.5V drop across controller
115% L13
190 N INCH 2
%8 ~ DN MILLIMETRE
9%
% o AN . | 975 AcROSS
E: N % N 0.65  1.23 19.1
- 092 = v .
5 o AN AN =765 312 FLATS
= AN N ' TORQUE ‘
by 88 N — 45fbs T—me
€ 86 N (5.4-6.8 Nm)
0 84 N max.
82 N 1.91 gtgr\dlgrd 1.91
oll View
0 AN 48. 485
78
-4 32 68 104 140 176
-20 0 20 40 60 80 —3 0.88
TEMPERATURE (F/C) 1,09 mACROSS 1.50
27.7 FLATS 38
i—/—( ' TORQUE 2.00,
@ 19-21 ft-lbs 50.8";
SCREEN (25.8-28.5 Nm)
STANDARD
Recommended Electronic Controllers: 152y *BSP BODY 0.13
See page 2.001.1 or our Electronics catalog. 55,9 mm 3
MATERIALS TO ORDER
Cartridge: Weight: 0.10 kg. sp0822 - = - -
(0.23 Ibs.) Steel with hardened I — I
work surfaces. Zinc-plated
exposed surfaces. Buna N
O-rings and back-ups standard.
standard Ported Body: We|ght Termination VDC
L1010 g "
igh-streng aluminum ] DS Dual Spad
alloy, rated to 240 bar (3500 psi). Option Voltage 2 Dl“,\"j‘ 43%2095
Ductile iron bodies available; None (Blank) 0 Less Coil DL  Leadwi
dimensions may differ. 10 10 VDCt eadwires (2)
See page 8.008.1 12 12VDC DL/w Leads V\{/Weathefpa'@
onnectors
Standard Coil: Weight: 0.11 kg. 20 20 VDC? i
(0.25 Ibs.) Unitized thermoplas- porting | 24 24 VDC DR Deutsch DT04-2P
tic encapsulated, Class H high ~rForting *Includes Coil Nut Termination (VDC)
temperature magnetwire. See Cartridge Only 0 10 VDG and 20 VDG E-Coil
page 3.200.1 SAE 4 4T coils shouldbe used ~ ER  Deutsch DT04-2P
E-Coil: Weight: 0.14 kg. (0.3 Ibs.) SAE6 6T for most confinuous- (IP69K Rated)
Perfect wound, fu||y encapsu- 1/4 |n BSP* 2B CuOFXSE:JFI)tpflaCCE:;?;S EY Metri-Pack® 150.2A
lated with rugged external metall 3/8 in. BSP* 3B (IP69K Rated)
shell. Rated up to IP69K with Seals Coils with internal diode are

integral connectors. Note: See
page 3.400.1 for all E-Coil
retrofit applications.

*BSP Body; U.K. Mfr. Only

N Buna N (Std.)
V Fluorocarbon
P Polyurethane

available. Consult factory.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-24 Spool, 2-Way, Normally Closed

(1T 1

SYMBOL

_@

e

0)

PERFORMANCE

PRESSURE DROP vs. FLOW
Port1to2,0r2to 1

20.7/300 /
‘% 17.2/250
=
8 13.8/200
i
310.3/150
@
m 6.9/100
o
o 3.4/50
L —
19 38 57 76 95 114
05 10 15 20 25 3.0

FLOW Ipm/gpm

TYPICAL PRESSURE RESPONSE
Port1to2,or2to 1

12.1/3.2
10.6/2.8 /f‘
9.1/2.4 1.00 A
€
[=3 ,’\ \K
& 7.6/2.0
E I N—_ |_085A —
S 6.11.6
z | | ——
3 4512 |
3 T~ | 065A
L 3008 ——
1.5/0.4 050A
35 103 172 241
500 1500 2500 3500
69 138 207
1000 2000 3000

DIFFERENTIAL PRESSURE bar/psi

DESCRIPTION

A proportional solenoid-operated, 2-way, spool-type, normally closed, screw-in
hydraulic cartridge valve designed to operate as a bi-directional metering valve.

OPERATION

When de-energized, the SP08-24 blocks flow in both directions. When the coil is
partially energized, the valve begins to throttle flow. When fully energized, the valve
opens to allow full, bi-directional flow.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES
e Industry-common cavity.
¢ Continuous-duty rated coils.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Operating Voltage: See Performance Chart

Flow: up to 11.4 Ipm (3 gpm)

Max. Internal Leakage: 164 cc (10 cu. in.) per minute at 207 bar (3000 psi)
Maximum Control Current: 100 mA (12 VDC caoil)

Minimum Control Current: 400 mA (12 VDC coil)

Threshold Current: 400 mA (12 VDC coil)

Hysteresis: < 10% full flow

Dither/PWM Frequency Range: 70 Hz min.

Operating Temperature: -40 to 100°C (-40° to 212°F) with standard Buna N seals
-26 to 204°C (-15°F to 400°F) with Fluorocarbon seals
-54 to 107°C (-65°F to 225°F) with Polyurethane seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No Restrictions. See page 9.020.1

Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-M; See page 8.650.1

Coil Nut: Part No. 7004400

o Efficient wet-armature construction.
¢ Optional waterproof E-Coils rated up to IP69K.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

CURRENT RESPONSE
at 207 bar/3000 psi; 12 VDC Coll
Port1to2,0or2to 1

CURRENT RESPONSE
at 10.3 bar/150 psi; 12 VDC Coil
Port1to2,or2to 1

11.4/3.0 6.8/1.8
6.1/1.6 /]
9.5/2.5 -
Typical Range 5.3/11.4 /
haded
€ 7.6/2.0 Shade € 4512
S / / K Typical Range
€ £ 3.8/1.0
Ss7ms W/ ? s Shaded /4
= / > 3.008
(o]
g 3.8/1.0 T 2.3/0.6
4 /2
1.5/0.4
1.9/0.5
Z / 0.8/0.2 74
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
0.1 0.3 0.5 0.7 0.9 0.1 0.3 0.5 0.7 0.9
CURRENT amps CURRENT amps
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SP08-24

DIMENSIONS
COIL MUST BE % DIA.
INSTALLED WITH ’
LETTERING UP
1.
0.6 1.23 2
16,5 31.2
Manual
Override
Option P
— TORQUE
4-5 ft-lbs
(5.4-6.8 Nm)
max.
3.38 2.74 __
858 | standard 69.6 | E-Coil
Coil View View
INCH
MILLIMETRE m—’ _i
1 0.60
0.88 SAASA4
110 & 3 ACROSS 1.50 T 752
27.8 P°%  FiaTs 38.1 LLJL@*
I 5 10oRQUE 2.00 4
@ 19-21 ft-lbs 50.87y ,IZ|:|| a-
(25.8-28.5 Nm) )|=: 4 ‘I—f
max.
013 |[[Ore2 | %=
* BSP BODY — 55.9 mm 3. 41.1 ’
MATERIALS TO ORDER
Cartridge: Weight: 0.11 kg. sp0824 __ - - -
(0.25 Ibs.) Steel with hardened L1 |
work surfaces. Zinc-plated .
Option

exposed surfaces Buna N
O-rings and back-ups standard.

Standard Ported Body: Weight:
0.16 kg. (0.35 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ.

See page 8.008.1.

Standard Coil: Weight: 0.11 kg.
(0.25 Ibs.) Unitized
thermoplastic encapsulated, Class
H high temperature magnetwire.
See page 3.200.1

E-Coil: Weight: 0.14 kg. (0.3 Ibs.)
Perfect wound, fully encapsulated
with rugged external metal shell.
Rated up to IP69K with integral
connectors.

See page 3.400.1

None (Blank)
Manual Override P

For Manual Override details
see page 1.001.1

Porting
Cartridge Only 0
SAE 4 4T
SAE6 6T

1/4in. BSP* 2B
3/8 in. BSP* 3B

*BSP Body; U.K. Mfr. Only

Seals
Buna N (Std.)
Fluorocarbon
Polyurethane

<

Voltage

0
10
12

**Less Coil
10 VDC
12VDC
20 VDC 20
24 VDC 24
**Includes Coil Nut

10 VDC and 20 VDC coils should be used
for most continuous-duty applications.

Consult factory.

1
Coil Termination E-Coil D-Coil
Deutsch DT04-2P ER (IP69K) DR (IP65)
Metri-Pak 150 EY (IP69K) DY (IP65)
Dual Lead Wires  EL (IP69K) DL (IP65)
Amp Jr. Timer EJ (IP67) —
DIN 43650 EG (IP65) DG (IP65)
Dual Spades — DS (IP65)

For Coils with Zener Diode, add “/Z2” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP10-24 Spool, 2-Way, Normally Closed, Metering

| I&' _

PERFORMANCE

Pressure Drop at I-Max.

10.3/150 ‘ /

3 8.6/125 ‘
o 2to 1
S 6.9/100 va
£ 5275 //
2 /V Tto2
@ 3.4/50
L
o
o 1.7/25

L

3.9 7.6 11.4 151 18.9 22.7 26.5
1 2 3 4 5 6 7

FLOW Ipm/gpm

Typical Flow vs. Current

DESCRIPTION

A proportional solenoid-operated, 2-way, spool-type, normally-closed, direct-acting,
screw-in hydraulic cartridge valve for bi-directional metering.

OPERATION

When energized, the SP10-24 acts as a bi-directional metering valve.

When de-energized, the valve blocks flow in both directions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Industry-common cavity. e Efficient wet-armature construction.

e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
e Manual Override option.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Minimum Operating Dither/Pulse Frequency: 70 Hz

Flow: 0 to 26.5 Ipm (0 to 7 gpm)

Max. Internal Leakage: 328 cc/minute (20 cu. in./minute) at 207 bar (3000 psi)

Operating Temperature: -40 to 100°C (-40° to 212°F) with standard Buna N seals
-26 to 204°C (-15°F to 400°F) with Fluorocarbon seals
-54 to 107°C (-65°F to 225°F) with Polyurethane seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No Restrictions. See page 9.020.1
Cavity: VC10-2; See page 9.110.1;

Cavity Tool: CT10-2XX; See page 8.600.1
Seal Kit: SK10-2X-M; See page 8.650.1

Coil Nut: Part No. 7004420

Typical Flow vs. Current

at 11 bar (160 psi) with 12 VDC Caoil at 207 bar (3000 psi) with 12 VDC Coil
Shaded Area = Range Shaded Area = Range
22.7/6.0 15.1/4.0
18.9/5.0 13.3/3.5
11.4/3.0 Performance
15.1/4.0 charts
£ £ 9.5/2. )
s s 9.5/2.5 continued
€ 11.4/3.0 € 7620 on next page.
s = /
=
3 7620 g 5.711.5 /
i / T /
/ 3.8/1.0
3.8/1.0
1.9/0.5 //
/ | —
Amps: 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
% of Max. [ [ [ [ [ [ [ [ [ [ % of Max. [ [ [ [ [ [ [ [ [ [
Control Current: 10 20 30 40 50 60 70 80 90 100 Control Current: 10 20 30 40 50 60 70 80 90 100
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SP10-24

PERFORMANCE (contd.) DIMENSIONS
Typical Pressure Response y 1.84 1.62
Port1to 2 —;Port2to1---- 0.73 WDIA
30.3/8 18.5 Manual :
’ M I Override
26,57 | | Option “K”
- , 1.00 1.25
c 22.7/6 ,’ \‘io% 25,4 31.8
[o% N
2 18955 ~ \\ ] 0.87  1.48 g‘a”l!g' [
g ~{_ Ty nmico -ty verride
2 15.1/4 (1 80 = ] 2211 376 ~ Opton 075 _|
g 11.4/3 SRR P 19.1 2.00
. ~J T 50.8
262 1 Z50m ~4-_7 — TORQUE . -
R i B pa S 4-5 ft-Ibs
3.8/1 T-=-r--L ‘ (54—68 Nm) ‘ ’
35 69 103 138 172 207 i | l
500 1000 1500 2000 2500 3000 3.98 |C O'tl 'I\I/luds t Btﬁ
PRESSURE bar/psi 101.0 nstalied wi
Lettering Up
E-Coil
3.33 View
84.6
" T T T T
Recommended Electronic Controllers: T
See page 2.001.1 or our Electronics catalog. ACROSS 1 0.75
1.25 1.50 M| 797
3.8 @ oo 38.1 =
TORQUE 2.00 LLJL )
L = 33-37 ft-lbs 50.8* ,l:|:l] i
@ (44.8-50.2 Nm) S G‘E‘
==
—INCH__ 013 || D162 | S5
MILLIMETRE * BSP BODY 55.9 mm 33 271
MATERIALS TO ORDER
Cartridge: Weight: 0.17 kg. spi0-24__ -_ - -__
(0.37 Ibs.) Steel with hardened |
work surfaces. Zinc-plated .
exposed surfaces Buna N Option
O-rings and back-ups standard. None (Blank) Voltage
Standard Ported Body: Weight: Manual Override P “Less Coil 0
0.16 kg. (0.35 Ibs.) Anodized Manual Override K '10VDC 10
high-strength 6061 T6 aluminum For Manual Override details 112 vDC 12
alloy, rated to 207 bar (3000 see page 1.001.1 20 VDC 20
psi). Ductile iron bodies avail- 24VDC 24
able; Porting ,_ **Includes Coil Nut and Spacer.
dimensions may differ. Cartridge Only 0 110 and 20 VDC coils should be used
See page 8.010.1 SAE6 6T for most continuous-duty applications.
! T SAES 8T Consult factory.
Standard D-Coil: Weight: 0.27 kg. 1/4in. BSP* 2B
(0.60 Ibs.) Lf”'t'éedcfherﬂoﬁ'a}f' 3/8in. BSP* 3B Coil Termination E-Coil  D-Coil
:'gr:”ecgt’sfea;?a ; ne?s'sre '9 1/2in. BSP* 4B Deutsch DT04-2P  ER (IP69K) DR (IP65)
Seep . :3 20091 wire. “BSP Body: U.K. Mfr. Only Metri-Pak 150 EY (IP69K) DY (IP65)
page 3.200. Dual Lead Wires  EL (IP69K) DL (IP65)
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Amp Jr. Timer EJ (IP67) —
Perfect wound, fully encapsu- Seals DIN 43650 EG (IP65) DG (IP65)
lated with rugged external metal Buna N (Std.) N Dual Spades — DS (IP65)

shell. Rated up to IP69K with
integral connectors.
See page 3.400.1

Fluorocarbon V
Polyurethane P

For Coils with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP08-25 Spool, 2-Way, Normally Open

[ a—

SYMBOLS

USASI/ISO:

@_,

[ + _AJ [
T

®

PERFORMANCE

DESCRIPTION
A proportional solenoid-operated, two-way, spool-type, normally open, bi-directional,
screw-in hydraulic cartridge valve.

OPERATION

When de-energized, the SP08-25 allows flow from 1 to 2 or from 2 to 1. When
partially energized, the valve begins to throttle the flow in either direction. When fully
energized, flow is blocked in either direction.

External circuitry is required to ramp current.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

e Industry-common cavity.

¢ Continuous-duty rated coils.

* Hardened precision spool and cage for long life.
¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Operating Voltage: See performance chart

Flow: 0 to 15.4 Ipm (0 to 4 gpm)

Internal Leakage: 25 ml per minute at 207 bar (3000 psi)
Temperature: -40 to 120°C with standard Buna seals
Filtration: Recommend ISO 4406 16/13; See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No Restrictions. See page 9.020.1
Cavity: VC08-2; See page 9.108.1

Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-T; See page 8.650.1

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

Typical Pressure
Response with 12VDC Caoil

9.84/2.6

9.08/2.4 /f
8.33/2.2 ’
7.57/2.0
6.81/1.8 s
0.25
g 6.06/16
§5 5.30/1.4
£
5 4542 /[ T~ 0.50 AMP
= 3.79/1.0
@) / —
=1 3.03/0.8
(T
2.27/0.6
1.51/0.4 575 AP
0.76/0.2 i
\

35 69 103 138 172 207
500 1000 1500 2000 2500 3000

PRESSURE bar/psi

Current Response

t t
Acceptable Range

Pressure Drop

13.8/200 ‘ ‘ l 18.9/5

12.4/180 — ]

11.0/160 210 1 i
9.7/140 11.4/3
8.3/120 1t02
6.9/100 17

Ao
7.6/2

5.5/80

4.1/60 /

3.8/1
7 <
2.8/40 /] >

1.4/20 250 500 750 1000
— CURRENT mA
3.8 76 114 151 189
1 2 3 4 5
FLOW Ipm/gpm

15.1/4

~

FLOW Ipm/gpm

PRESSURE bar/ps|
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DIMENSIONS
1.41
35.8
COIL MUST BE
INSTALLED WITH
LETTERING UP
065 _ 123
16.5| 31.2
| — TORQUE
4-5 ft-Ibs
(6.4-6.8 Nm)
1.91 Standard max. E-Coil
48.6 Coil View View
} _io
109 = \%88across 752
= 22.4 -
277 @QQ  FlATs
i TORQUE
@ 19-21 ftbs
(25.8-28.5 Nm)
max. 8
1
INCH
MILLIMETRE + BSP BODY - 55.9 mm
MATERIALS TO ORDER
Cartridge: Weight: 0.11 kg. sp0825- = - -
(0.25 Ibs.) Steel with hardened I —
work surfaces. Zinc-plated
exposed surfaces Buna N
O-rings and back-ups standard.
Standard Ported Body: Weight: Porting Termination (VDC)
igh-strength 6061 T6 aluminum AE 4 41- DS Dual Spades
alloy, rated to 207 bar (3000 psi). S Voltage D
3G . \ SAE6 6T .+« DG DIN 43650
Ductile iron bodies available; N 0 Less Coll .

; ; ; 1/4in. BSP* 2B + DL Leadwires (2)
dimensions may differ. . 10 10VDC DL/W Leads w/Weath K
See page 8.008.1 3/8in. BSP* 3B 12 12VDC C%insegorsea erpake

Standard Coil: Weight: 0.11 kg. "BSP Body; UK. Mfr. Only 20 20 VDC? DR Deutsch DT04-2P
(0.25 Ibs.) Unitized thermoplas- 24 24VDC o
tic encapsulated, Class H high **Includes Coil Nut Term_lnatlon VDC
temperature magnetwire. 10 VDC and 20 E-Coil
See page 3.200.1 ggﬁszgilfsoff::gé? ER Deutsch DT04-2P
E-Coil: Weight: 0.14 kg. (0.3 Ibs.) Seals coniinuous-duty £y &Zﬁ?ﬁfiﬁ)so ”
. a Ications. Con- - .
Perfect wound, fully encapsu- Buna N (Std) N Sﬂlﬁ’factory_ (IP69K Rated)
lated with rugged external metal Fluorocarbon V
i Coils with i I diod
shell. Rated up to IP69K with Polyurethane P a\?;ﬁamte g;i?jt f;gt:r;re

integral connectors.
See page 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

SP10-25 Proportional, Spool, 2-Way, Normally Closed

DESCRIPTION
A proportional solenoid-operated, two-way, spool-type, normally open, bi-directional,
screw-in hydraulic cartridge valve.

OPERATION

D When de-energized, the SP10-25 allows flow from 2 to 1 or from 1 to 2. When
partially energized, the valve begins to throttle the flow in either direction. When fully
energized, flow is blocked in either direction.
External circuitry is required to ramp current.
Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

® 0 o
e Industry-common cavity.
— o e Continuous-duty rated coils.
@ * Hardened precision spool and cage for long life.
¢ Optional waterproof E-Coils rated up to IP69K.
RATINGS
Operating Pressure: 207 bar (3000 psi)
ISO SYMBOL Electrical Parameters:
~ Typical Max. Typical Resistance
] @ N Coil Current (amp) at 0 gpm | 5% at 20°C (ohms)
VLA | 12VDC _[24 VDC 12VDC _[24 VDC
LY T D-Coil 1.20 amp | 0.60 amp 7.2+3% |28.8 +5%
@ E-Coil 1.40 amp | 0.70 amp 7.09 £3% | 28.5 +5%
- Flow Rating: 18.9 Iom (5 gpm)
PERFORMANCE Max. Internal Leakage: 196 cc/minute (10 cu. in./minute) at 207 bar (3000 psi)
. Operating Temperature: -40 to 100°C (-40° to 212°F) with standard Buna N seals
2077300 - ressure Drop (No Coil Current) -26 to 204°C (-15°F to 400°F) with Viton seals
700 1 -54 to 107°C (-65°F to 225°F) with Polyurethane seals
g S0 ! l Filtration: See page 9.010.1
§ 13:8/200 I / Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
W 10.3/150 + 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
3 6.9100 Tto 2’,' Installation: No Restrictions. See page 9.020.1
(@ 2/ 2101 Cavity: VC10-2; See page 9.110.1;
T 34/50 > . .
| =T Cavity Tool: CT10-2XX; See page 8.600.1
38 76 11.4 159 189 227 Seal Kit: SK10-2X-M; See page 8.650.1
o2 38 4 5 6 Coil Nut: Part No. 7004400
FLOW Ipm/gpm
Flow vs. Current Flow vs. Current 10.3 bar (150 psi) Gra1pzh\slgca:s:eg"
34.5 bar (500 psi): Flow 1-2 ——; Flow 2-1 - — with Compensator EC10-32-0-N-150 on
207 bar (3000 psi): Flow 1-2 - - - -; Flow 2-1 — - — Flow 1-2 ——: Flow 2—1 — — — coil current.
18.9/5.0 T 18.9/5.0 =g NOTE: Curves
X | Increasing Current 3 shown are at
‘\\\\ Upper Curves ‘\\\ < constant pressure.
15.9/4.0 \\ 15.1/4.0 X : Limiting flow to the
\ \ S\ | Increasing Current valve or significant
\ \\ Upper Curves changes in dif-
11.4/3.0 [Tl \\ £ 11430 e ferential pressure
3 AN ‘i%;‘ g % will change valve
D i
?El 7620 V\\*: se 4 N § 7.6/2.0 \ \ Q saggﬂ?gféssure
; Decreasing Current ) :\§~,\\\~ (o] Decreasing Current \\ compensator, the
9 3.81.0 Lower Curves "R T 3.81.0 Lower Curves \ valve requires a
oL = ‘\\Q\ R \\ minimum of 250
° \"&:{, . \\ psid to achieve
N e N stable control of
Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 08 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 the spool as shown
% of Max. % of Max. on the flow vs.
Control Current: 10 20 30 40 50 60 70 80 90 100 Control Current: 10 20 30 40 50 60 70 80 90 100 current graphs.
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Reverse Flow Check

SP10-25

integral connectors.
See page 3.400.1

PERFORMANCE (contd.) DIMENSIONS
Pressure Response COIL MUST BE 1.84
12 VDC D-Coil Amps INSTALLED WITH 267 DA
20.8/5.5 Port1t02 —; Port2to 1 ---- LETTERING UP
18.9/5.0 [ 1.25
F~d __INCH 31.8
17.0/4.5 / MILLIMETRE J_
15.9/4.0 PF—-
13.2/3.5 /NS 3 = oA 0.87 1.48
1450 R 22.1 37.6
o s — TORQUE
9.5/2.5 [f—~7] S 5-7 ft-Ibs | ——

% 620 I 0.25A (6.8-9.4 Nm)

E T 2.38

S 5715 e 503 Standard 238 E-Coil

g 0-20A ' Coil View 60.3 View

3 3.811.0

|.|_ T r——
1.9/0.5 0.75 A

S O B
y ACROSS FLATS f _01'75
35 69 103 138 172 207 i 0.75
500 1000 1500 2000 2500 3000 1.25 1.00in./25.4 mm 1.50 FFT_7[7
PRESSURE bar/psi 31.8 ® m TORQUE 38.1 TLI@
l = 5-7 ft-lbs gb_og* | R
® (6.8-9.4 Nm) : DI Ao
- O
@ 0.28
*BSP BODY O_13__Il_ 1.63 41 7
55.9 mm 3.3 413
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.17 kg. spi0-25 - == - -
(0.371 Ibs.) Steel with hardened
work surfaces. Zinc-plated .
exposed surfaces Buna N Option
O-rings and back-ups standard. None (Blank) Voltage

Standard Ported Body: Weight: Lfss Cail 0
0.16 kg. (0.35 Ibs.) Anodized 12 \‘;Bg :‘2’
high-strength 6061 T6 aluminum Porting 120 VDG 20
alloy, rated to 207 bar (3000 :

‘ M ' . Cartridge Only 0 24 VDC 24
pSI)..Dl.,Ictlle iron bodles'avall- SAE6 6T efudes Goil Nut and Soacer
gzlg’p(::g;eg%?gir_nay after . SAE 8* 8T ™0 and 20 VDC coils ShOZ|d bé used
) . 1/4in. BSP* 2B for most continuous-duty applications.
Standard D-Coil: Weight: 0.27 kg. 3/8in. BSP* 3B Consult factory.
(0.60 Ibs.) Unitized thermoplas- 1/2in. BSP* 4B
tic encapsulated, Class H high *BSP Body; U.K. Mir. Only Coil Termination E-Coil D-Coil
gamperatu;ezrgggnetwwe. Deutsch DT04-2P  ER (IP69K) DR (IP65)
ee page 3.200.1 Metri-Pak 150 EY (IP69K) DY (IP65)
: . Seals )

E-Coil: Weight: 0.41 kg. (0.9 Ibs.) BunaN (Std) N Dual Lead Wires  EL (IP69K) DL (IP65)
Perfect wound, fully encapsu- Fluorocarboﬁ Vv Amp Jr. Timer EJ (1P67) —
lated with rugged external metal Polyurethane P DIN 43650 EG (P65) DG (IP65)
shell. Rated up to IP69K with Dual Spades — DS (IP65)

For Coils with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SPCL10-30 Poppet, 3-Port, Normally Closed

DESCRIPTION

A solenoid-operated, normally-closed, proportional, poppet-type, screw-in hydraulic
cartridge valve incorporating an integral load-sense pressure port with isolation check.

OPERATION

When de-energized, the SPCL10-30 blocks flow at all ports. When energized,
proportionally-regulated flow is allowed from 3 to 1 with a check-isolated
load-sense signal supplied at 2. Reverse flow is not allowed from 1 to 3.

Note: When using this valve in bridge circuits, seals should not be used on the pilot
pistons of the pilot-operated check valves. This is to avoid trapping oil which would
keep the pilot-operated check valve open.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and
Coil Operating Parameters,” page 2.002.1.

U.S. Patent a—
7,921,880

FEATURES
e Industry-common cavity. e Efficient wet-armature construction.
e Continuous-duty rated coils. » Optional waterproof E-Coils rated up to IP69K.
* Reduce manifold space claim.
RATINGS
SYMBOL Operating Pressure: 250 bar (3625 psi); Holding Pressure at 1: 350 bar (5000 psi)
ISO: Internal Leakage: Ports 1 and 3: 5 drops/minute max. at 250 bar (3625 psi)

Port 2: 10 drops/minute max. at 250 bar (3625 psi)

Operating Temperature: -40° to 100°C (-40° to 212° F) with standard Buna N seals;
-26° to 204°C (-15° to 400°F) with Fluorocarbon seals;

' %XF& % ' -54°C to 107°C (-65°F to 225°F) with Polyurethane seals

—_— VWA Coil Duty Rating: Continuous from 85% to 115% of nominal voltage
@ :@ Initial Coil Current Draw at 20°C: Standard D-Coil: 1.67 amps at 12 VDC;
0.18 amps at 115 VAC (full wave rectified).
Expanded: E-Coil: 1.7 amps at 12 VDC; 0.85 amps at 24 VDC
@ Minimum Pull-in Voltage: 85% of nominal at 207 bar (3000 psi)
— Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1
&E‘II:_ Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
| <Z}‘N | 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
¢ Cavity: VC10-3, Variation “B”; See page 9.110.1
O Q Cavity Tool: CT10-3xx; See page 8.600.1
— : Seal Kit: SK10-3X-MM; See page 8.650.1
@ @! Coil Nut: Part No. 7004400
PERFORMANCE (Cartridge Only)
FLOW vs. CURRENT FLOW vs. CURRENT
16 bar/230 psi — ——; 35 bar/500 psi — 103 bar/1500 psi — — —; 206 bar/3000 psi —
75.7/20 189.2/50
68.1/18 170.3/45
60.6/16 151.4/40
53.0/14 /] 132.5/35 7
§ 45.4/12 §113 6/30 =
~ ~ N Ve
§ s7.9110 / § o465 //
= = 3
S 3038 —== 9 75.7/20 7
T Ranges Shaded B o Ranges Shaded /4
22.7/6 / /, = 56.8/15 /
15.1/4 f/ 37.9/10
/ A
7.6/2 = 18.9/5 =
Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
T T e e e I
% of Max. Control Current: 30 40 50 60 70 80 90 100 % of Max. Control Current: 30 40 50 60 70 80 90 100
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SPCL10-30

PERFORMANCE (Continued) DIMENSIONS
®to® U.S. Patent 7,921,880
0.5A----- : 0.75A —— ——
1.0A ———; 1.2A COIL MUST BE

INSTALLED WITH

32 ¢St/150 sus oil at 40°C
LETTERING UP

241/3500 0
! 1.84 1.62
g_ 207/3000 ! | Manual 46_7 DIA
8 172/2500 ! | Override M, or Y
S 000 ; _ 087 148
5 ' | 221 [ 376
X 1031500 ! 1
)
@ ! / Mangal ul
W 69/1000 F P Override TORQUE
- 34.5/500 |— 5-7 ft-lb.
’ ) v — (6.8 Nm max.)
. | — - —_—
113.4 2%.7 3Aé.1 415é4 516.8 3.50
A 0.0V
FLOW lpm/gpm 66.9 E-Coil
View
INCH
® to @ at 1.2A Current _—
g 32 cSt/150 sus oil at 40°C MILLIMETRE
= 2.8/40
g /| +—
& 2w 1.00
2 254 ACRQOSS
Q1420 - FLATS
> 23 @ TORQUE
0.7/10 Zon
1%} 59.0
2 — | @ 24-26 ft-lbs
T 038 076 114 152 1.90 (32.5-35.3 Nm)
0.1 0.2 0.3 04 05
FLOW Ipm/gpm _) S
0]
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.2 kg. SPCL10-30 - - -
(0.44 Ibs.); Steel with hardened T T T T T T T O
work surfaces. Zinc-plated I_‘
exppsed surfaces. Buna N Option
O-rings and polyester elastomer None (Blank) Voltage
back-up standard. Manual Override M 0 Less Coil**
Standard D-Coil: Weight: 0.27 kg. Manual Override Y 12 12VDC
(0.60 Ibs.); Unitized thermoplas- Manual Override J 20 20 VDCt
tic encapsulated, Class H high 24 24 VDC
temperature magnetwire. See For Manual Override details “Includes D-Coil Nut
page 3.200.1. see page 1.001.1
HB f . . Note: Flow performance varies
E-cl::OIllll Weight: 0|4t1 dkg-'t(f?-g |bs')d' with mam‘:valpoverride opti\c/msl.
e)l(,lteyrﬁ:IC:]Z?:IaShee”WII:{atl’eudgge 0 Consult factory for details. Coil Termination E-Coil D-Coil
PBOK with rtoars] éonnectofs _ Deutsch DT04-2P  ER (IP69K) DR (IP65)
Note: See ba 83 2001 for all Porting Metri-Pack® 150  EY (IP69K) DY (IP65)
E-Coil retropfi? aoplications Cartridge Only 0 Dual Lead Wires  EL (IP69K) DL (IP65)
PP ' Amp Jr. Timer EJ (iP67) —
Seals DIN 43650 EG (1P65) DG (IP65)
5 N (Std N Dual Spades — DS (IP65)
una N ( ) For Coils with Zener Diode, add “/Z” to option code.
Fluorocarbon  V For example: “ER/Z”. Not available on all models.
Polyurethane P See coil option info. on pages 3.200.1 & 3.400.1
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SPCL16-30 Poppet, 3-Port, Normally Closed

U.S. Patent I — )
7,921,880

SYMBOL
ISO:

b

Expanded:

>—]
@‘oi ‘@|
-

2%

b————

by

@.,\‘\5\’.@

Q!

PERFORMANCE (Cartridge Only)

DESCRIPTION

A solenoid-operated, 3-port, normally-closed, proportional, poppet-type, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When the SPCL16-30 is energized, the poppet lifts to allow flow from port 3 to ports
1 and 2. Flow at port 2 is typical for load sensing applications and includes a check
valve for isolation.

FEATURES

e Industry-common cavity. e Efficient wet-armature construction.

e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
¢ Reduce manifold space claim.

RATINGS

Operating Pressure: Maximum: 250 bar (3625 psi); Minimum: 2.4 bar (35 psi)

Flow Rating: up to 152 Ipm (40 gpm); see performance charts

Internal Leakage: Ports 1 and 3: 5 drops/minute max. at 250 bar (3625 psi)
Port 2: 15 drops/minute max. at 250 bar (3625 psi)

Operating Temperature: -40° to 100°C (-40° to 212° F) with standard Buna N seals;
-26° to 204°C (-15° to 400°F) with Fluorocarbon seals;
-54°C to 104°C (-65°F to 225°F) with Polyurethane seals

Valve Inductance: 173.3 mH at 1.2A (Max. Control Current)

Threshold Current: 0.40A to 0.60A

Hysteresis: Less than 10% of maximum flow at 1.2A (Max. Control Current)

Dither Frequency: 100 Hz recommended

Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Cavity: VC16-3SPCL; See page 9.116.1
Cavity Tool: CT16-3SPCL; See page 8.600.1
Seal Kit: SK16-3X-MM; See page 8.650.1
Coil Nut: Part No. 7004400

FLOW vs. CURRENT; Ports 3 to 1 FLOW vs. CURRENT; Ports 3 to 1
Tested with EC16-32-160 — — — 103 bar/1500 psi Inlet — — —; 207 bar/3000 psi Inlet —
34.5 bar/500 psi Inlet, Tested with EV20-S34 —— Tested with EV20-S34
151/40 341/90
132/35 302/80
g 7 265/70
& 113/30 . / P
S / G £ 227/60 2
S 95/25 5 / <
2 /,,/’ 2 19050 L
3 7620 7 g V&
o / s = 151/40 v
57/15 = Y/
/ Q 113/30 7
Ve
38/10 /7 " 76720 &
19/5 4 38/10 2
Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 12
[ [ [ [ [ [
% of Max. Control Current: 30 40 50 60 70 80 90 100 % of Max. Control Current: 30 40 50 60 70 80 90 100

Performance info. continued on next page.

2.041.1
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PERFORMANCE (Continued)

DIMENSIONS

SPCL16-30

U.S. Patent 7,921,880

Ports 3 to 1
0.6A----- . 0.75A———— 184
1.0A———; 1.2A 6.7
32 cSt/150 sus oil at 40°C COIL MUST BE INSTALLED
34.5/500 . WITH LETTERING UP
31.0/450 ot
28 27.6/400 L
E 24.1/350 . Il 0.87 148 0.75 (19.0)
! ™ ACROSS FLATS
% 20.7/300 7 / 22.1 37.6 TORQUE
m 17.2/250 X t ) 5-7 ft-lbs
2 13.8/200 ; p 7 (6.8-9.5 Nm)
@ 103/150 |—1 ; /
i
o 69100 — 243 D-Coil E-Coil
3.4/50 |+L 2 61.8 10-Size 10-Size
INCH
303 606 1000 121.3 151.6 MILLIMETRE
8 16 24 32 40
FLOW Ipm/gpm i —
1.50 (38.1)
- Ports 3to 2 at 1.2A ACROSS FLATS
2 32 ¢St/150 sus oil at 40°C TORQUE
§ 280 % O 9 95-105 ft-Ibs
& 2130 (129-142 Nm)
T
[a)
% 1.4/20 3.90 @
S 0710 98.9
g)) /
w
o 076 152 227 303 379 SR (CSR)
0.2 0.4 0.6 08 1.0
FLOW Ipm/gpm
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.49 kg. SPCL16-30 - -

(1.09 Ibs.); Steel with hardened
work surfaces. Zinc-plated
exposed surfaces. Buna N
O-rings and polyester elastomer
back-up standard.

Standard D-Coil: Weight: 0.27 kg.

(0.60 Ibs.); Unitized thermoplas-
tic encapsulated, Class H high
temperature magnetwire. See
page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.);

Fully encapsulated with rugged
external metal shell. Rated up to
IP69K with integral connectors.
Note: See page 3.400.1 for all
E-Coil retrofit applications.

Cartridge Only 0

Seals
BunaN (Std.) N
Fluorocarbon
Polyurethane P

<

Porting

Voltage

0 Less Coil**
12 12VDC
20 20 VDCt
24 24VDC

**Includes D-Coil Nut

Coil Termination
Deutsch DT04-2P
Metri-Pack® 150
Dual Lead Wires
Amp Jr. Timer
DIN 43650

Dual Spades

For Coils with Zener

For example: “ER/Z”

See coil option info.

1
E-Coil D-Coil
ER (IP69K) DR (IP65)
EY (IP69K) DY (IP65)
EL (IP69K) DL (IP65)
EJ (IP67) —

EG (IP65) DG (IP65)
— DS (IP65)

Diode, add “/Z” to option code.
. Not available on all models.
on pages 3.200.1 & 3.400.1
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SPCL10-32 Poppet, 3-Port, Normally Closed

DESCRIPTION

A solenoid-operated, normally-closed, proportional, poppet-type screw-in hydraulic
cartridge valve providing an integral, non-isolated load signal to pilot counterbalance
or other control valves in bridge circuit applications.

OPERATION

When de-energized, the SPCL10-32 blocks flow at 1 and 3, while allowing the port 2
load signal to bleed to the low-pressure side of the circuit. When energized,
proportionally-controlled flow is allowed from 3 to 1 with a load signal supplied at 2.
Reverse flow is not allowed from 1 to 3.

Note: When using this valve in bridge circuits, seals should not be used on the pilot
pistons of the pilot-operated check valves. This is to avoid trapping oil which would
keep the pilot-operated check valve open.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

U.S. Patent a—
7,921,880

FEATURES
e Industry-common cavity. e Efficient wet-armature construction.
e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
* Reduce manifold space claim.
SYMBOL P
ISO: RATINGS
o Operating Pressure: 250 bar (3625 psi); Holding Pressure at 1: 350 bar (5000 psi)
@ Internal Leakage: Ports 1 and 3: 5 drops/minute max. at 250 bar (3625 psi)
Operating Fluid Temperature: -40 to 121°C with Buna N seals;
I rkkib %‘ I -35 to 204°C with Fluorocarbon seals; -54 to 107°C with Polyurethane seals
v : Coil Duty Rating: Continuous from 85% to 115% of nominal voltage
@ :@ Initial Coil Current Draw at 20°C: Standard D-Coil: 1.67 amps at 12 VDC;
0.18 amps at 115 VAC (full wave rectified).
Expanded: E-Coil: 1.7 amps at 12 VDC; 0.85 amps at 24 VDC
@ Minimum Pull-in Voltage: 85% of nominal at 207 bar (3000 psi)
- Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1
—— Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
<ﬂ/v 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
! - ! Cavity: VC10-3, Variation “B”; See page 9.110.1
<> Cavity Tool: CT10-3XX; See page 8.600.1
_ Seal Kit: SK10-3X-MM; See page 8.650.1
@ @ Coil Nut: Part No. 7004400
PERFORMANCE (Cartridge only)
FLOW vs. CURRENT FLOW vs. CURRENT
16 bar/230 psi — — —; 35 bar/500 psi — 103 bar/1500 psi — — —; 206 bar/3000 psi —
75.7/20 189.2/50
68.1/18 170.3/45
60.6/16 151.4/40 v
53.0/14 /] 132.5/35 7
§ 45.4/12 §113 6/30 =
~ ~ N Ve
§ 37910 / S o425 /
= Z 4
O 3038 e — O 75.7/20 7
T Ranges Shaded =T T Ranges Shaded /4
22.7/6 / /, A S 56.8/15 /
15.1/4 7 / 37.9/10 4
7.6/2 = 18.9/5 = s
Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
% of Max. Control Current: 30 40 50 60 70 80 90 100 % of Max. Control Current: 30 40 50 60 70 80 90 100

2.042.1 Return to Table of Contents &"HYDRAFORCE.com



%@)HYDRAFORCE

SPCL10-32

PERFORMANCE (Continued) DIMENSIONS
®@tod U.S. Patent 7,921,880
DA COIL MUST BE

32 ¢St/150 sus oil at 40°C

INSTALLED WITH
LETTERING UP

241/3500 T
I 1.84
g 207/3000 ! | Manual m DIA.
§ 17212500 : | Override M, or Y
5 ! I 0.87  1.48
& 138/2000 ; 1 ™
w ! /
@ 103/1500 ! /
=) 1
@ ! / us
W 69/1000 1 TORQUE
o N / 5-7 ft-Ib.
34.5/500 K L _ (6.8 Nm max.)
, | -~ ==
114 227 341 454 568 3.50
6 9 12 15 88.9
FLOW lpm/gpm E-Coil
View
INCH
® to @ at 1.2A Current —_——
Z ..  320SY150susoilal40°C MILLIMETRE
S / 43—
5 o629 1.00 ACROSS
x 254
O 0.41/6 "7 FLATS
: 2 O TORQUE
2 0.21/3 FTon
%] 59.0
? — @ 24-26 ft-Ibs
T 038 076 114 152 1.90 (32.5-35.3 Nm)
0.1 0.2 0.3 0.4 0.5
FLOW Ipm/gpm B —
©)
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.18 kg.
(0.40 Ibs.); Steel with hardened spCL10-32__ - - -
work surfaces. Zinc-plated L |
exposed surfaces. Buna N
O-rings and polyester elastomer Option Volt
back-up standard. None  (Blank) 0 ﬁg.l**
Standard D-Coil: Weight: 0.27 kg. Manual Override M i ést g'
(0.60 Ibs.); Unitized thermoplas- Manual Override Y .
tic encapsulated, Class H high Manual Override  J 20 20 VDC
temperature magnetwire. See For Manual Override details 24 24 VDO
page 3.200.1. see page 1.001.1 *“*Includes D-Coil Nut
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); Note: Flow performance varies
Fully encapsulated with rugged with manual override options.
external metal shell. Rated up to Consult factory for details. Coil Termination E-Coil D-Coil
IP69K with integral connectors. . Deutsch DT04-2P ER (IP69K) DR (IP65)
Note: See page 3.400.1 for all Porting Metri-Pack® 150  EY (IP69K) DY (IP65)
E-Coil retrofit applications. Cartridge Only 0 Dual Lead Wires  EL (IP69K) DL (IP65)
Amp Jr. Timer EJ (1P67) —
DIN 43650 EG (IP65) DG (1P65)
Seals Dual Spades — DS (IP65)

BunaN (Std.) N
Fluorocarbon V
Polyurethane P

For Coils with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SPCL16-32 Poppet, 3-Port, Normally Closed

U.S. Patent I — )
7,921,880

NS X'] |

@

PERFORMANCE (Cartridge Only)

DESCRIPTION

A solenoid-operated, 3-port, normally-closed, proportional, poppet-type, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When the SPCL16-32 is energized, the poppet lifts to allow flow from port 3 to
ports 1 and 2. Flow at port 2 is typical for load sensing applications.

FEATURES

e Industry-common cavity. e Efficient wet-armature construction.

e Continuous-duty rated coils. » Optional waterproof E-Coils rated up to IP69K.
* Reduce manifold space claim.

RATINGS

Operating Pressure: Maximum: 250 bar (3625 psi); Minimum: 2.4 bar (35 psi)
Flow Rating: up to 152 Ipm (40 gpm); see performance charts

Internal Leakage: Ports 1 and 3: 5 drops/minute max. at 250 bar (3625 psi)
Port 2: 15 drops/minute max. at 250 bar (3625 psi)

Operating Temperature: -40° to 100°C (-40° to 212° F) with standard Buna N seals;
-26° to 204°C (-15° to 400°F) with Fluorocarbon seals;
-54°C to 104°C (-65°F to 225°F) with Polyurethane seals

Valve Inductance: 173.3 mH at 1.2A (Max. Control Current)

Threshold Current: 0.40A to 0.60A

Hysteresis: Less than 10% of maximum flow at 1.2A (Max. Control Current)

Dither Frequency: 100 Hz recommended

Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Cavity: VC16-3SPCL; See page 9.116.1
Cavity Tool: CT16-3SPCL; See page 8.600.1
Seal Kit: SK16-3X-MM; See page 8.650.1
Coil Nut: Part No. 7004400

FLOW vs. CURRENT; Ports 3 to 1 FLOW vs. CURRENT; Ports 3 to 1
Tested with EC16-32-160 — — — 103 bar/1500 psi Inlet — — —; 207 bar/3000 psi Inlet —
34.5 bar/500 psi Inlet, Tested with EV20-S34 —— Tested with EV20-S34
151/40 341/90
132/35 302/80
g 7 265/70
& 113/30 . / P
S / G £ 227/60 2
S 95/25 5 / <
2 /,,/’ 2 19050 L
S 7620 . £ /)
z / ) 2 151/40 v
57/15 = Y/
/ Q 113/30 7
Ve
38/10 /7 " 76720 &
19/5 4 38/10 2
Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 12
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
% of Max. Control Current: 30 40 50 60 70 80 90 100 % of Max. Control Current: 30 40 50 60 70 80 90 100

Performance info. continued on next page.

2.043.1
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SPCL16-32

PERFORMANCE (Continued) DIMENSIONS
Ports 3 to 1 U.S. Patent 7,921,880 184 162
0.6A----- ; 0.75A———— 767 PA 777
1.0A ———; 1.2A
Co R COIL MUST BE INSTALLED D
34.5/500 2. CoV190 sus ol at 40°C WITH LETTERING UP SRR AN
! ) 2\
_31.01450 —— @ (5
& 276/400 L i "5 _}
8 2411350 ] ! 0.87 1.48 0.75 (19.0) us
Q 20.7/300 7 / TORQUE
S 17.2/250 —f 5-7 ft-lbs
1
T 13.8/200 . v a (6.8-9.5 Nm)
7] 1y
& 103/150 —! ; /
& 69100 1y 2.43 D-Cail E-Coil
sasso |l L= 61.6 10-Size 10-Size
INCH
303 606 1000 1213 1516 MILLIMETRE
8 16 24 32 40
FLOW Ipm/gpm 1T
1.50 (38.1)
-~ Ports 3 to 2 at 1.2A ACROSS FLATS
2 32 ¢St/150 sus ol at 40°C TORQUE
E 2.8/40 N 9 95-105 ft-Ibs ® G) @
o 21/30 (129-142 Nm)
g 2
T
0 1.4/20 3.90 @ @
o =90
98.9
% 0.7/10 /
%]
i — =X ©00
x 076 152 227 303 379
02 04 06 08 10
FLOW Ipm/gpm

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

MATERIALS TO ORDER
Cartridge: Weight: 0.49 kg. SPCL16-32 - - -
(1.09 Ibs.); Steel with hardened T T LT g
work surfaces. Zinc-plated
exposed surfaces. Buna N
O-rings and polyester elastomer
back-up standard. Voltage
Standard D-Coil: Weight: 0.27 kg. Porting 0 Less Coil™
(0.60 Ibs.); Unitized thermoplas- Cartridge Only 0 12 12VDC
tic encapsulated, Class H high 20 20 VDCt
temperature magnetwire. See 24 24 VDC
page 3.200.1. **Includes D-Coil Nut
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); |
g;:gf;C:]Zf;‘l'astﬁ;lYngt;“ dgggot'o Coil Termination E-Coil  D-Coil
IP69K with integral connectors. Deutsch DT04-2P  ER (1P69K) - DR (1P65)
Note: See page 3.400.1 for all Metri-Pack® 1 50 EY (IP69K) DY (IP65)
E-Coil retrofit applications Dual Lead Wires  EL (IP69K) DL (IP65)
) Seals Amp Jr. Timer EJ (IP67) —
BunaN (Std.) N DIN 43650 EG (P65) DG (IP65)
Fluorocarbon  V Dual Spades — DS (1Pes)
Polyurethane P For Coils with Zener Diode, add “/Z” to option code.

For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SPCL16-40 Poppet, 2-Way, Normally Closed

U.S. Patent
7,921,880
@ ®=
®
@
000
®
SYMBOL

@I
®

T
i
38

Q
©

PERFORMANCE (Cartridge only)

DESCRIPTION
A solenoid-operated, 4-port, normally-closed, proportional, poppet-type, screw-in
hydraulic cartridge valve for low-leakage blocking and load-holding applications.

OPERATION

When the SPCL16-40 is energized, the poppet lifts to allow flow from port 4 to ports
1, 2, and 3. Flow at ports 2 and 3 is typical for load sensing applications and includes
a check valve for isolation.

FEATURES

e Industry-common cavity. e Efficient wet-armature construction.

e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
¢ Reduce manifold space claim.

RATINGS

Operating Pressure: Maximum: 250 bar (3625 psi); Minimum: 2.4 bar (35 psi)
Flow Rating: up to 152 Ipm (40 gpm); see performance charts
Internal Leakage: Ports 1 and 4: 5 drops/minute max. at 250 bar (3625 psi)
Ports 2 and 3: 15 drops/minute max. at 250 bar (3625 psi)
Operating Temperature: -40° to 100°C (-40° to 212° F) with standard Buna N seals;
-26° to 204°C (-15° to 400°F) with Fluorocarbon seals;
-54°C to 104°C (-65°F to 225°F) with Polyurethane seals
Valve Inductance: 173.3 mH at 1.2A (Max. Control Current)
Threshold Current: 0.40A to 0.60A
Hysteresis: Less than 10% of maximum flow at 1.2A (Max. Control Current)
Dither Frequency: 100 Hz recommended
Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Cavity: VC16-4SPCL; See page 9.116.1
Cavity Tool: CT16-4SPCL; See page 8.600.1
Seal Kit: SK16-4X-MM; See page 8.650.1
Coil Nut: Part No. 7004400

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

FLOW vs. CURRENT; Ports 4 to 1 FLOW vs. CURRENT; Ports 4 to 1
Tested with EC16-32-160 — — — 103 bar/1500 psi Inlet — — —; 207 bar/3000 psi Inlet —
34.5 bar/500 psi Inlet, Tested with EV20-S34 —— Tested with EV20-S34
151/40 341/90
132/35 302/80
£
& 118/30 | 265/70 / —
£ 7
S 9525 g 227/60 Z3
z / 7 S 190/50 “a
7, IS "/
Q  76/20 / 7 S ///
o / = 151/40 47
57/15 2 2 Y/
/ Q 113/30 7
38/10 it L 60
19/5 4( z / Z
Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2 Amps: 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.1 1.2
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
% of Max. Control Current: 30 40 50 60 70 80 90 100 % of Max. Control Current: 30 40 50 60 70 80 90 100

Performance info. continued on next page.
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PERFORMANCE (Continued)

DIMENSIONS

SPCL16-40

U.S. Patent 7,921,880

Ports 4 to 1
0.6A----- ; 0.75A ————
1.0A———; 1.2A 184 bia
32 ¢St/150 sus oil at 40°C 6.7
34.5/500 T COIL MUST BE INSTALLED
31.0/450 : 1 WITH LETTERING UP
& 2761400 Lt
8 24.1/350 ! II
o
Q 207/300 v / _, 087 1.48 ACOF'K7058g 7? LUKTS
o ! . 227 37.6
% 17.2/250 '- t ) TORQUE
2 13.8/200 4 p va — 5-7 ft-lbs
& 103/150 — i i (6.8-9.5 Nm)
& eom00 [ f
. 1
0450 |/ 2 2.43 D-Coil E-Coil
= 67.8 10-Size 10-Size
303 606 1000 121.3 151.6 INCH
8 16 24 32 40 MILLIMETRE
FLOW Ipm/gpm
_ Ports 4 to 2 and 4 to 3 at 1.2A 1.50 (58.7)
& 2 8/40 32 cSt/150 sus oil at 40°C ACROSS FLATS
g TORQUE
& 2180 / ® @ @ 95-105 ft-lbs
T (129-142 Nm)
O 1.4/20
w ®
S 07410 4.09
@ | 1039 5
L
T 076 152 227 303 379
02 04 06 08 10
FLOW Ipm/gpm ® o9
MATERIALS TO ORDER
Cartridge: Weight: 0.50 kg. SPCL16-40 - -

(1.11 Ibs.); Steel with hardened
work surfaces. Zinc-plated
exposed surfaces. Buna N
O-rings and polyester elastomer
back-up standard.

Standard D-Coil: Weight: 0.27 kg.
(0.60 Ibs.); Unitized thermoplas-
tic encapsulated, Class H high
temperature magnetwire. See
page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.);
Fully encapsulated with rugged
external metal shell. Rated up to
IP69K with integral connectors.
Note: See page 3.400.1 for all
E-Coil retrofit applications.

Cartridge Only 0

Seals
BunaN (Std.) N
Fluorocarbon V
Polyurethane P

j_l

Voltage

0 Less Coil**
12 12VDC
20 20 VDCt
24 24VDC

**Includes D-Coil Nut

Coil Termination
Deutsch DT04-2P
Metri-Pack® 150
Dual Lead Wires
Amp Jr. Timer
DIN 43650

Dual Spades

1
E-Coil D-Coil
ER (IP69K) DR (IP65)
EY (IP69K) DY (IP65)
EL (IP69K) DL (IP65)
EJ (P67) —

EG (IP65) DG (IP65)
— DS (IP65)

For Coils with Zener Diode, add “/2” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-46R Spool, 4-Way, 2-Position

DESCRIPTION
A proportional, solenoid-operated, four-way, two-position, screw-in hydraulic
cartridge valve.

OPERATION

When de-energized, the SP08-46R allows flow from 2, 1 and 4, while blocking flow at
3. When energized, metered flow is allowed from 3 to 4, as well as metered

return flow from 2 to 1. Please note that this valve will allow flow from 4 to 3 and from
1 to 2 but these flows will not be metered.

FEATURES

e Continuous-duty rated solenoid.

e Hardened parts for long life.

e Optional coil voltages and terminations.

e Efficient wet-armature construction.

e Cartridges are voltage interchangeable.

¢ Optional waterproof E-Coils rated up to IP69K.
¢ Good linearity and hysteresis.

e Industry common cavity.

SYMBOLS RATINGS

Operating Pressure: 247 bar (3625 psi) with standard Buna N seals

USASI/ISO: Flow: 11.4 Ipm (3 gpm) maximum; see performance chart

@

Internal Leakage: 328 ml/minute (20 cu. in./minute) max. at 207 bar (3000 psi)
\ Temperature: -40 to 120°C with standard Buna seals

A ' Coil Duty Rating: Standard Coils and E-Coils: Continuous from 85% to 115% of

@
OO

nominal voltage
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

PERFORMANCE (Cartridge Only) Inst:flllation: No restrictions; See page 9.020.1
Cavity: VC08-4; See page 9.108.1
Flow vs. Current Cavity Tool: CT08-4XX; See page 8.600.1
100 Hz PWM; 12 VDC Seal Kit: SK08-4X-MMM; See page 8.650.1

32 ¢St/150 sus oil at 40C

Coil Nut: Part No. 7004400;

11.4/3.0
£ HEEN - i i nut i
9.5/2.5 For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
\% Acceptable Range A\y P pag
£ 7520 Y
= 5715 \/&&
TA. 4
S 3810 Q};) Recommended Electronic Controllers:
v 1.9/0.5 (<\ See page 2.001.1 or our Electronics catalog.
02 04 06 08 10 12
CURRENT amps
. Pressure Compensation, Inlet to Work Port
3 to 4, S2 energized: Typical Differential Pressure
2to 1, S1 energized: - - - - - - 32 ¢St/150 sus oil at 40°C
32 ¢St/150 sus oil at 40°C 15.1/4.0
5.2/75 r\
g / 13.2/35 ‘
5 11.4/3.0 1.0amp
Q 3.4/50 I Current
& / E oss ™
2 ° 0 ‘7 amp
0 1.7/25 £ 7.6/2.0 N
L d-- o /Ye Current
g | do=q"" = 5.7/1.5’ —
1) 0 e bl 9 0.5 amp
& 19 38 57 76 95 114 L 38/1.0 Current
c 05 10 15 20 25 30
FLOW Ipm/gpm 1.9/0.5
0
69 138 207
1000 2000 3000
PRESSURE bar/psi
2.088.1 Return to Table of Contents &'HYDRAFORCE.com
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SP08-46R

DIMENSIONS
141
3
COIL MUST BE
INSTALLED WITH .
LETTERING UP 2
. 0.65, 1.23
16.5| 31.2
— TORQUE
[ 4-5 ft-lbs
(5.4-6.8 Nm)
1.91 | standard 1.91 E-Coil
48.6 Coil View 18.6 View 0.60
0.88 5.
22.4 ACROSS TLIT
FLATS ‘
@ TORQUE 117 T
215 & 19-21 ft-lbs 29’7‘II‘T| LA® 173
% @ 0 0 of (258—285 Nm) 2484}@1_5 43.9
@ 0 O 0] 721 _rr__jl_’_[
3.25 L 1o
o) 82.6
-5 Fll:h Vesy —
L - ]t
INCH 10 T 0.28
MILLIMETRE 0.25_| 2.00 g8
6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. spP08-46R__ -_ - -
(0.28 Ibs.); Steel with hardened | L1 1
work surfaces. Zinc-plated
exposed surfaces; Buna N .
O-rings and back-ups standard. Option Termination (VDG
. ( )
Standard Ported Body: Weight: None  (Blank) Std. Coil
0.27 kg. (0.60 Ibs.); Anodized DS Wd
high-strength 6061 T6 aluminum Voltage ual spades
alloy, rated to 207 bar (3000 psi); ml DG DIN 43.650
Ductile iron bodies available; = DL Leadwires (2)
dimensions may differ. Porting [ 0 Less Coil DL/W Leads w/Weatherpake
See page 8.008.1. Cartridge Only 0 12 12VDC Connectors
Standard Coil: Weight: 0.11 Kg. SAE6 6T 24 24VDGC DR Deutsch DT04-2P
(0.25 Ibs.); Unitized thermoplastic SAE8 8T **Includes Std. Coil Nut Termination (VDC)
encapsulated, Class H high 1/4 in. BSP* 2B E-Coll E-Coil
T Thagnetwire. 3/8in.BSP* 3B 12 12VDGC ER Deutsch DT04-2P
©¢ page 2.244.1. *BSP Body; U.K. Mfr. Only 24 24 VDG (IP69K Rated)
E-Coil: Weight: 0.14 kg. (0.3 Ibs.); EY Metri-Packe 150
Pgrfect wound, fully encapsulated (IP69K Rated)
with rugged external .me.tal shell; Ii Coils with internal diode are
Rated L;p to IPE9K with integral Seals available. Consult factory.
connectors.
See page 3.400.1 for all E-Coil Eﬁ;gﬁ);‘?&gﬁ \'\;

retrofit applications.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-46R Spool, 4-Way, 2-Position

DESCRIPTION
A proportional, solenoid-operated, four-way, two-position, screw-in hydraulic
cartridge valve.

OPERATION

When de-energized, the SP10-46R allows flow from 2, 1 and 4, while blocking flow
at 3. When energized, metered flow is allowed from 3 to 4, as well as metered return
flow from 2 to 1.

FEATURES

e Continuous-duty rated solenoid.

e Hardened precision spool and cage for long life.
e Optional coil voltages and terminations.

e Efficient wet-armature construction.

e Cartridges are voltage interchangeable.

e Optional waterproof E-Coils rated up to IP69K.
e Good linearity and hysteresis.

e Industry common cavity.

RATINGS
SYMBOLS Operating Pressure: 247 bar (3625 psi) with standard Buna N seals
Flow: 22.7 Ipm (6 gpm) maximum; see performance chart
USASI/I_SO: Internal Leakage: 328 ml/minute (20 cu. in./minute) max. at 207 bar (3000 psi)
@ @ Temperature: -40 to 120°C with standard Buna seals
T )ij Coil Du_ty Rating: Standard Coils and E-Coils: Continuous from 85% to 115% of
' ' nominal voltage
@ @ Filtration: See page 9.010.1
= Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1

PERFORMANCE (cartridge Only) Cavity: VC10-4; See page 9.110.1
Cavity Tool: CT10-4XX; See page 8.600.1
FI|9|W Ig\?v I\slzurrer\wltDC Seal Kit: SK10-4X-MMM; See page 8.650.1
Oz E VM 12 VDS Coil Nut: Part No. 7004400;
26.5/7 For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
22.7/6
& 1s0s & Q
2 ’ Acceptable Range &9’
£ 15 N s Recommended Electronic Controllers:
= 1148 See page 2.001.1 or our Electronics catalog.
QS 7s2 S
T NS4
3.8/1
A
02 04 06 08 10 12
CURRENT amps
) Pressure Compensation, Inlet to Work Port
3to 4, S2 energized: Typical Differential Pressure
2to 1, S1 energized: - - - - - - 32 ¢St/150 sus oil at 40°C
32 ¢St/150 sus oil at 40°C 18.9/5
~103/150 [\
e c 15
8 6.9/100 = I
a T 1413 ™
2 & I 0.7amp | —
S 3.4/50 % 76/ Current
s 4-m1T] R L T
9] 0 e 3.8/1
@ 38 75 114 151 189 227 0.5 amp
o 1 2 3 4 5 6 o Current
& FLOW Ipm/gpm 69 138 207
1000 2000 3000

PRESSURE bar/psi

2.090.1 Return to Table of Contents &"HYDRAFORCE.com
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SP10-46R

Note: See page 3.400.1 for all
E-Coil retrofit applications.

DIMENSIONS
1.84
= DIA.TE
COIL MUST BE INSTALLED 125
WITH LETTERING UP 31.8
1
., 087 _ 148
22.1 37.6
— TORQUE:
5-7 ft-lbs
(6.8-9.5 Nm)
2.35 max.
59.7 Standard E.-CO”
Coil View View
S
! 0.74
CROSS 136 T 58
®@ FLATS 34.5 LL_JL@ 199
2.44 g TORQUE: J_‘||‘—’|-| —
620 0 2426 ft-bs | 2.84 1~ 50.5
—s (325-35.3Nm) | 757 ®|L i
@Dbod max. 3.25 Il
— 82.6 L 1@
== 1 foz2s
MILLIMETRE 0.25_ 2.00
6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.20 kg. SP10-46R - - -
(0.45 Ibs.); Steel with hardened T LT T LT oo
work surfaces. Zinc-plated _I
exposed surfaces. Buna N Option
O-rings and polyester elastomer None (Blank) Termination (VDC)
back-up standard. Std. Coil
Standard Ported Body: Weight: DS Dual Spades
2:33 ktg. (0.?hOEI;t())%.1); _lf\Bnoldize_d Voltage DG DIN 43650
Igh-streng aluminum Std. Coil DL Leadwires (2)
alloy, rated to 207 bar (3000 Porting ’/ 0 Less Coil*™ DL/W Leads w/Weatherpake
pgll)..l?jgctlle iron bodlez_?fvall- Cartridge Only 0 12 12VDC Connectors
as €; 'meg%?gs1may fmer. SAE6 6T 24 24VDC DR Deutsch DT04-2P
ee page ©.010.1. SAES 8T *Includes Std. Coil Nut -
Standard Coil: Weight: 0.27 kg. _ > Termination (VDC
(0.60 Ibs.); Unitized thermoplas- 1/4in. BSP* 2B E-Coil E-Coil
tic encapsulated, Class H high 3/8 in. BSP* 3B 12 12 VDC ER Deutsch DT04-2P
temperature magnetwire. See *BSP Body; U.K. Mfr. Only 24 24 VDG (IP69K Rated)
page 3.200.1. EY Metri-Pack® 150
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); (IP69K Rated)
Fully encapsulated with rugged Seals EG %'DN 4%650 d
external metal shell. Rated up to BunaN (Std) N (IP65 Rated)
IP69K with integral connectors. Fluorocarbon V Coils with internal diode are

available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-47C Spool, 4-Way, 3-Position, Closed Center

_ﬁ__L

ST

——

S2 |
@000
O Fed
Q=
=
®
SYMBOLS
USASI:
@ @
il ol AR !
$2 QO s1]
ISO:
@ @
!l X
| S2 Q] |® st

PERFORMANCE (Cartridge Only)

32 ¢St/150 ssu oil at 40°C

10.4/150

DESCRIPTION

A proportional solenoid-operated, four-way, three-position, spool-type, closed center,
screw-in hydraulic cartridge valve.

OPERATION

When de-energized, the SP08-47C blocks flow to all ports. When coil S1 is energized,
flow is allowed from 3 to 4, and from 2 to 1. When coil S2 is energized, flow is
allowed from 3 to 2, and from 4 to 1.

Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of
3 gpm occurs at 1.0to 1.1 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.

In circuits where work port flows are unequal due to cylinder ratios, the higher return
flow should be directed to port 2.

FEATURES

e Continuous-duty rated solenoids.

e Efficient wet-armature construction.

e Optional coil voltages and terminations.

e Hardened precision spool and cage for long life.
e Cartridges are voltage interchangeable.

¢ Optional waterproof E-Coils rated up to IP69K.
e Designed for good linearity and hysteresis.

RATINGS
Operating Pressure: 240 bar (3500 psi)

Flow: 11.4 Ipm (3 gpm) max. (see performance chart); Flow rate is based on 50%
duty cycle and coil temperature of 20°C (140°F). Consult factory if higher duty
cycle and coil temperatures are anticipated.

Internal Leakage: 164 cc/minute (10 cu. in./minute) max. per side
at 207 bar (3000 psi)

Hysteresis: Less than 7%
Temperature: -40 to 120°C with standard Buna seals

Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%
of nominal voltage

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

See page 9.020.1

Cavity: VC08-4; See page 9.108.1; Cavity Tool: CT08-4XX; See page 8.600.1

Seal Kit: SK08-4X-MMM; See page 8.650.1

Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180;

Coil Spacer: Part No. 4534720

For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.

¢ Optional manual override.
e Industry-common cavity.

Bottom Coil Recommended Electronic Controllers:

See page 2.001.1 or our Electronics catalog.

[
[o N
= 2
© 7
= 6.9/100 4
o 2yt
T \‘*\’/
Q  35/50 r
w =%«
o - {\E
¢ T
A 38 75 11.4 15.1
o 1 2 3 4
e FLOW Ipm/gpm
Top Coil
15.1/4
£ 1143 . /
LE” Std. Coil Std. Coil
2 752 \
= /3\
9 E-Coil
T 381
/\ E-Coil
0 ‘

0.5

0

0.5

AMPERAGE with100 Hz PWM

1.0
Performance information continued on following page.
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PERFORMANCE (contd.)

DIMENSIONS

SP08-47C

Pressure Compensation
Inlet to Work Port

15.1/4
2.11
§ 1148 S o34 COILS MUST BE
€ "0444,;\ 1.41 INSTALLED WITH
S 762 HF ; E— e R E-Coil Dia. m LETTERING UP
% 0.75 gppr—~—~t—_| ’
T 3s8A : Manual Override 150 T
050 AMp | ] Option "M"  Option "B" Knob: W Dia. 1.13
) i - 287
1 ggo 2103080 3200070 L
DIFFERENTIAL PRESSURE bar/psi
0.75
19.1
Across Flats i
TORQUE:
4-5 ft-Ibs
4.95 (5.5-6.8 Nm)
125.7 2.92 Max.
742
% 3.33
84.7
INCH
MILLIMETRE
T = 0.88
— 222 1.17
@ [ooo Across Flats 29.7
2.15 TORQUE:
526 @ [oy) 16-20 ft-lbs Z.ﬁj@
—s (24.4-27.1 Nm) 721
@ 0 O 0 MaX. :ﬁ
L_J 82.6
©)
SHOWN ABOVE
WITH E-COILS AND
EY CONNECTORS OPTION 0.95 ,I
64
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 sp0847C__ -__ - _ - __
Ibs.) Steel with hardened work sur- | I —
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std. Onti
Standard Ported Body: Weight: Option I
0.18 kg. (0.40 Ibs.) Anodized high- None (Blank) 4(—);:’;'";?:'” vyDe
strength 6061 T6 aluminum alloy, Manual Override B DS WSpades
rated to 207 bar (3000 psi). Ductile Manual Override M
iron bodies available; dimensions \Sltc:;_ta(c:;g_l DG DIN 43.650
may differ. See page 8.008.1. 0 L.—Cm'l** DL Leadwires (2)
Standard Coil: 2 Required. Weight Porting | 12 1ovpo  DHW Leads wieatherpake
each: 0.11 kg. (0.25 Ibs.); Unitized Cartridge Only 0 onnectors
thermoplastic encapsulated, Class SAE6 6T 24 24VDC DR Deutsch DT04-2P
H high temperature magnetwire. 1/4 in. BSP* 2B **Includes Std. Coil Nut Termination (VDC)
See page 3.200.1. 3/8in. BSP* 3B E-Coll E-Coil
E-Coil: 2 Required. Weight each: *BSP Body; U.K. Mfr. Only 12 12 VDC ER Deutsch DT04-2P
0.14 kg. (0.3 Ibs.); Perfect wound, (IP69K Rated)
fully encapsulated with rugged 24 24VDC EY Metri-Packe 150

external metal shell; Rated up to
IP69K with integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Seals

Buna N (Std.) N
Fluorocarbon V

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-47CL Spool, 4-Way, 3-Position, Closed Center,

DESCRIPTION
—ﬁ_—L A proportional solenoid-operated, four-way, three-position, spool-type, closed center,
_ screw-in hydraulic cartridge valve with lower maximum flow rate of 7.6 Ipm (2 gpm).
ST = OPERATION
E{ When de-energized, the SP08-47CL blocks flow to all ports. When coil S1 is

energized, flow is allowed from 3 to 4, and from 2 to 1. When coil S2 is energized, flow

— is allowed from 3 to 2, and from 4 to 1.
S2 L Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of
2 gpm occurs at 1.0to 1.1 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

—— While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.
@ ooo In circuits where work port flows are unequal due to cylinder ratios, the higher return
flow should be directed to port 2.

@ 0 O 0
®; FEATURES
= e Continuous-duty rated solenoids. e Optional manual override.
[0) e Efficient wet-armature construction. e Industry-common cavity.

e Optional coil voltages and terminations.

e Hardened precision spool and cage for long life.
SYMBOLS e Cartridges are voltage interchangeable.
¢ Optional waterproof E-Coils rated up to IP69K.
e Designed for good linearity and hysteresis.

RATINGS
Operating Pressure: 240 bar (3500 psi)

USASI:

o
il ol AR !
@

\§ Flow: 7.6 Ipm (2 gpm) max. (see performance chart); Flow rate is based on 50% duty
S2 @ S1 cycle and coil temperature of 20°C (140°F). Consult factory if higher duty cycle and
- T coil temperatures are anticipated.
ISO: Internal Leakage: 164 cc/minute (10 cu. in./minute) max. per side

at 207 bar (3000 psi)
Hysteresis: Less than 7%
Temperature: -40 to 120°C with standard Buna seals

Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%
St of nominal voltage

Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

|
OEd®

PERFORMANCE (Cartridge only) 7.4 10 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
32 cSH150 sus ol at 40C Installation R_ecc_)mmendat_lon_: When p_oss_lb_le, the valve should be _mounted belo_w
5 6:9/100 the reservoir oil level. This will maintain oil in the armature preventing trapped air
g instability. If this is not feasible, mount the valve horizontally for best results.
© 5.2/75 3to2
5 or3to4 See page 9.020.1
Q 35/50 Cavity: VC08-4; See page 9.108.1; Cavity Tool: CT08-4XX; See page 8.600.1
S i7es o2 1 Seal Kit: SK08-4X-MMM; See page 8.650.1
< — ___l---1 - Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180;
% 19 38 87 76 Coil Spacer: Part No. 4534720
o ) ; : . L . o . .
T FLOW Ipm/gpm For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.
S1 - Top Coil S2 - Bottom Coil Recommended Electronic Controllers:
7.6/2.0 See page 2.001.1 or our Electronics catalog.

£ 5715
5
_g 3.8/1.0
=z
Q 1905
[T

0

1.0 0.5 0 0.5 1.0
AMPERAGE with 12 VDC System Performance information continued on following page.
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Low Flow Version

PERFORMANCE (contd.)

DIMENSIONS

SP08-47CL

Pressure Compensation
Inlet to Work Port

7.6/2.0
/ Oamp T —— | 211
£ 5715 / 534 COILS MUST BE
o — INSTALLED WITH
£ ssn0 [To% TP — | E-Goil Dia. 121 LETTERING UP
|
S 1905 Manual Override 150 T
i 0\-50‘»‘\M\P -Option "M"  Option "B" Knob: W Dia. 128%
1 880 21(§3 080 3200070 L
DIFFERENTIAL PRESSURE bar/psi
0.75
19.1
Across Flats i
TORQUE:
4-5 ft-lbs
4.95 (5.5-6.8 Nm)
125.7 2.92 Max.
742
% 3.33
INCH 8.7
MILLIMETRE
T = 0.88
— 222 1.17
@fooo Across Flats 29.7
2.15 TORQUE:
526 @ [oy) 16-20 ft-lbs Z.ﬁj@_)
@€ ] (24.4-27.1 Nm) 721
Po Max.
3.25
'g' 82.6
SHOWN ABOVE
WITH E-COILS AND
EY CONNECTORS OPTION 0.25 ,I
4
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 sp0847CL__ - - -
Ibs.) Steel with hardened work sur- [ I —
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std. Onti
Standard Ported Body: Weight: Option I
0.18 kg. (0.40 Ibs.) Anodized high- None (Blank) 4(—);:’;'“;?:'” vyDe
strength 6061 T6 aluminum alloy, Manual Override B DS WSpades
rated to 207 bar (3000 psi). Ductile Manual Override M
iron bodies available; dimensions \Sltc:;_ta(c:;g_l DG DIN 43.650
may differ. See page 8.008.1. L.—Cm'l** DL Leadwires (2)
Standard Coil: 2 Required. Weight Porting | 102 ovpe  buw Leads wieatherpake
each: 0.11 kg. (0.25 Ibs.); Unitized Cartridge Only 0 onnectors
thermoplastic encapsulated, Class SAE6 6T 24 24VDC DR Deutsch DT04-2P
H high temperature magnetwire. 1/4 in. BSP* 2B **Includes Std. Coil Nut Termination (VDC)
See_ page 3-290-1- . 3/8in. BSP* 3B E-Coil E-Coil
E-Coil: 2 Required. Weight each: *BSP Body; U.K. Mir. Only 12 12 VDC ER Deutsch DT04-2P
0.14 kg. (0.3 Ibs.); Perfect wound, (IP69K Rated)
fully encapsulated with rugged 24 24VDC EY Metri-Packe 150

external metal shell; Rated up to
IP69K with integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Seals

Buna N (Std.) N
Fluorocarbon V

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-47C Spool, 4-Way, 3-Position, Closed Center

DESCRIPTION

A proportional solenoid-operated, four-way, three-position, spool-type, closed center,
screw-in hydraulic cartridge valve.

S OPERATION

When de-energized, the SP10-47C blocks flow to all ports. When coil S1 is energized,
flow is allowed from 3 to 4, and from 2 to 1. When coil S2 is energized, flow is
allowed from 3 to 2, and from 4 to 1.

Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of

6 gpm occurs at 1.1 to 1.2 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.

In circuits where work port flows are unequal due to cylinder ratios, the higher return

S2

@ flow should be directed to port 2.
®hpod FEATURES
@P0o% « Continuous-duty rated solenoids.

o[]

e Hardened precision spool and cage for long life.
e Optional coil voltages and terminations.

e Efficient wet-armature construction.
SYMBOLS e Cartridges are voltage interchangeable.

¢ Optional waterproof E-Coils rated up to IP69K.
¢ Optional manual override.

USASI:

@| |® * Industry-common cavity.
T T * Designed for good linearity and hysteresis.
et 4 A
” \ RATINGS
S2 _@ @_ i Operating Pressure: 248 bar (3600 psi)
ISO: Flow: 22.7 Ipm (6 gpm) max. (see performance chart)

Internal Leakage: 164 cc/minute (10 cu. in./minute) max. per side
at 248 bar (3600 psi)

Hysteresis: Less than 7%
Temperature: -40 to 120°C with standard Buna seals

S1 Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%
of nominal voltage

Filtration: See page 9.010.1

|
OEd®

PERFORMANCE (cartridge only) Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
32 ¢St/150 ssu oil at 40°C Installation Recommendation: When possible, the valve should be mounted below
g 104/150 the reservoir oil level. This will maintain oil in the armature preventing trapped air
= 7t instability. If this is not feasible, mount the valve horizontally for best results.
= 6.9/100 P z See page 9.020.1
2 \\*”%// Cavity: VC10-4; See page 9.110.1; Cavity Tool: CT10-4XX; See page 8.600.1
w 25 /’{@‘ Seal Kit: SK10-4X-MMM; See page 8.650.1
2 == o Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180
ﬁ 88 TS 14 181 189 227 Coil Spacer: Part No. 4539700
o FLOW Ipm/gpm For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.
Top Coil Bottom Coil Recommended Electronic Controllers:
22.7/64+—\\ See page 2.001.1 or our Electronics catalog.

el Std. Coil std. Coil </
7.5/2 7: — >\ /4

FLOW Ipm/gpm

ST WY e

10 05 0 05 10
AMPERAGE with 100 Hz Dither Performance information continued on following page.
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PERFORMANCE (contd.)

DIMENSIONS

SP10-47C

Pressure Compensation
Inlet to Work Port

22.7/6

18.9/5 I'\

N

15.1/4
10 AT

11.4/3

N

7.6/2

FLOW Ipm/gpm

075 appT—uo.
\

3.8/1

0.50 AMP

69 138 207
1000 2000 3000

DIFFERENTIAL PRESSURE bar/psi

MATERIALS

COILS MUST BE
INSTALLED WITH
LETTERING UP

L 184
E-Coil Dia. 167
. 150
Manual Override Knob: 38,1 Dia.
0.75
19.1
Across Flats
——— TORQUE:
4-5 ft-lbs
(5.5-6.8 Nm)
Q Max. S
5.74 E
145.7 —)
3.98 4.43
101.1 7125 ﬂ
INCH
MILLIMETRE s2 E
— )
= 1.00 0.74
® 254 _."_:T 18.8 ‘
) A Flat - i
244 Cross a.s - LLA @ @
244 TORQUE:
620 @pod 24-26 ft-Ibs _Jj' 0o
o5 (32.5-35.3 Nm) _,I_T__{
‘—} Max. Ll._-L @
@ F3 -
> (1 o
| )
SHOWN ABOVE WITH E-COILS @. _J 0.28
AND EY CONNECTORS OPTION .~ gig 771

Cartridge: Weight: 0.30 kg. (0.65
Ibs.) Steel with hardened work sur-
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std.

Standard Ported Body: Weight:
0.36 kg. (0.80 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.010.1.

Standard Coil: Weight each: 0.27 kg.
(0.60 Ibs.) Unitized thermoplastic
encapsulated, Class H high tempera-
ture magnetwire. See page 3.200.1

E-Coil: Weight: 0.41 kg. (0.9 Ibs.);
Perfect wound, fully encapsulated
with rugged external metal shell;
Rated up to IP69K with integral
connectors.

See page 3.400.1 for all E-Coil
retrofit applications.

Termination (VDC)
Std. Coil

Dual Spades
DIN 43650
Leadwires (2)

DL/W Leads w/Weatherpake
Connectors

Deutsch DT04-2P

Termination (VDC
E-Coil

Deutsch DT04-2P
(IP69K Rated)

Metri-Pack® 150

DL

DR

ER
EY

TO ORDER
spi047C__ -__ - =-__
[ I —
Option
None (Blank)
Manual Override M Voltage
Manual Override B Lolage
For Manual Override options Std'—COI.I**
see page 1.001.1 0 Less Coil
12 12VDC
. 24 24VDC
. POM l_ **Includes Std. Coil Nut
Cartridge Only 0
SAE6 6T E-Coil
SAE 8 8T 12 12VDC
1/4in. BSP* 2B 24 24 \DC
3/8in. BSP* 3B
*BSP Body; U.K. Mfr. Only Seals

N Buna N (Std.)
V  Fluorocarbon

(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-47D Spool, 4-Way, 3-Position, “Motor Spool”

_ﬁ__L

S1
——

S22 |-

SYMBOLS

USASI:

@_
Ilr_x_ ___><_le
@ s1

|
|
OEd®

St

PERFORMANCE (Cartridge Only)

32 ¢St/150 ssu oil at 40°C

10.4/150

DESCRIPTION

A proportional solenoid-operated, four-way, three-position, spool-type, motor spool,
screw-in hydraulic cartridge valve.

OPERATION

When de-energized, the SP08-47D blocks flow to 3 while allowing flow from 2 to 1,
and from 4 to 1. When coil S1 is energized flow is allowed from 3 to 4 and from 2 to 1.
When coil S2 is energized flow is allowed from 3 to 2 and from 4 to 1.

Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of
3 gpm occurs at 1.0to 1.1 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.

In circuits where work port flows are unequal due to cylinder ratios, the higher return
flow should be directed to port 2.

FEATURES
e Continuous-duty rated solenoids. e Optional manual override.
e Optional coil voltages and terminations. e Industry-common cavity.

e Efficient wet-armature construction.

e Hardened precision spool and cage for long life.
e Cartridges are voltage interchangeable.

¢ Optional waterproof E-Coils rated up to IP69K.
* Designed for good linearity and hysteresis.

RATINGS

Operating Pressure: 240 bar (3500 psi)

Flow: 11.4 Ipm (3 gpm) max. (see performance chart); Flow rate is based on 50%
duty cycle and coil temperature of 20°C (140°F). Consult factory if higher duty
cycle and coil temperatures are anticipated.

Internal Leakage: 328 cc/minute (20 cu. in./minute) max. per side
at 207 bar (3000 psi)

Hysteresis: Less than 7%

Temperature: -40 to 120°C with standard Buna seals

Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%
of nominal voltage

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

See page 9.020.1

Cavity: VC08-4; See page 9.108.1; Cavity Tool: CT08-4XX; See page 8.600.1

Seal Kit: SK08-4X-MMM; See page 8.650.1

Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180;

Coil Spacer: Part No. 4534720

For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.

Bottom Coil Recommended Electronic Controllers:

See page 2.001.1 or our Electronics catalog.

[
e‘ 4
] Z
= 6.9/100 — -
0 weAf
3.5/50
w =%«
o - {\E
¢ T
A 3.8 7.5 11.4 15.1
o 1 2 3 4
e FLOW Ipm/gpm
Top Coil
15.1/4
£ 1143 \ . //
g ( Std. Coil Std. Coil
2 752 / Sy
=
S E-Coil
T 381
/\E-Coil
0 ‘

1.0 0.5 0

0.5

AMPERAGE with 100 Hz Dither

1.0
Performance information continued on following page.
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PERFORMANCE (contd.)

DIMENSIONS

SP08-47D

Pressure Compensation
Inlet to Work Port

15.1/4
- 211
E 1143 3.4
S — COILS MUST BE
E: 7'0"*"/"3 T 141 INSTALLED WITH
= 7.6/2 E-Coil Dia. =— LETTERING UP
= s —_| L 35.8
T 381 | Manual Override 150 T
0.50 App | T———— Option "M"  Option "B" Knob: == Dia. 113
\ 1 : 28.7
1 ggo 2103080 3200070 L
DIFFERENTIAL PRESSURE bar/psi ~
0.75 =
19.1 63.5
Across Flats e~
TORQUE:
4-5 ft-Ibs .
4.95 ]; 1 (5.5-6.8 Nm) -
125.7 | 2.92 Max. |
74.2
| 84.7 —
INCH
MILLIMETRE 2.l
|- - L
= 0.88 0.60
@— 222 117 m1] 152
900 Across Flats 29.7 T
215 ® TORQUE: L[ u@ %
54.6 P ool 16-20 ft-los 284 ~T1 11 :
— (24.4-27.1 Nm) 72.1 =4 mT 1
@ [°7] Max. 3.25 e
— 82.6
©) | N
SHOWN ABOVE — Ij i
WITH E-COILS AND N | L)
EY CONNECTORS OPTION 0.25 ’I ® 500 __I 028
64 T " 508 &
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 spo0847D__ -__ - -
Ibs.) Steel with hardened work sur- I — I —
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std. Ot
Standard Ported Body: Weight: Option —
0.18 kg. (0.40 Ibs.) Anodized high- None (Blank) 4(—);:’;'“;?,““ yDe
strength 6061 T6 aluminum alloy, Manual Override B DS Wd
rated to 207 bar (3000 psi). Ductile Manual Override M Voltage DG D:Jl\? pades
iron bodies available; dimensions Std. Coil 43.650
may differ. See page 8.008.1. _ 0 Less Coil** DL Leadwires (2)
Standard Coil: 2 Required. Weight Porting | 12 12 VDG DLW eads w/Weatherpake
each: 0.11 kg. (0.25 Ibs.); Unitized Cartridge Only 0 24 24 \VDC onnectors
thermoplastic encapsulated, Class SAE6 6T *Includes Std. Coil Nut DR Deutsch DT04-2P
H high temperature magnetwire. 1/4 in. BSP* 2B ' Termination (VDC)
See_ page 3.200.1. 3/8in. BSP* 3B E-Coil E-Coil
E-Coil: 2 Required. Weight each: *BSP Body; U.K. Mir. Only 12 12VDC ER Deutsch DT04-2P
0.14 kg. (0.3 Ibs.); Perfect wound, 24 24 VDC (IP69K Rated)
fully encapsulated with rugged EY Metri-Packe 150

external metal shell; Rated up to
IP69K with integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Seals

Buna N (Std.) N
Fluorocarbon V

(IP69K Rated)

Coils with internal diode are
available. Consult factory.
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-47DL Spool, 4-Way, 3-Position, “Motor Spool”

DESCRIPTION
—ﬁ_—L A proportional solenoid-operated, four-way, three-position, spool-type, motor spool,
_ screw-in hydraulic cartridge valve with lower maximum flow rate of 7.6 Ipm (2 gpm).
ST = OPERATION
E{ When de-energized, the SP08-47DL blocks flow to 3 while allowing flow from 2 to 1,

and from 4 to 1. When coil S1 is energized flow is allowed from 3 to 4 and from 2 to 1.

— When coil S2 is energized flow is allowed from 3 to 2 and from 4 to 1.
S2 L Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of
2 gpm occurs at 1.0to 1.1 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

—— While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.
@ ooo In circuits where work port flows are unequal due to cylinder ratios, the higher return
flow should be directed to port 2.

@ 0 O 0
®; FEATURES
= e Continuous-duty rated solenoids. e Optional manual override.
[0) e Optional coil voltages and terminations. e Industry-common cavity.

e Efficient wet-armature construction.

e Hardened precision spool and cage for long life.
SYMBOLS e Cartridges are voltage interchangeable.
¢ Optional waterproof E-Coils rated up to IP69K.

USAS_I: _ e Designed for good linearity and hysteresis.
@@ RATINGS
I i T >< ke I Operating Pressure: 240 bar (3500 psi)
\§ Flow: 7.6 Ipm (2 gpm) max. (see performance chart); Flow rate is based on 50% duty
S2 @ @ S1 cycle and coil temperature of 20°C (140°F). Consult factory if higher duty cycle and
- - coil temperatures are anticipated.
ISO: Internal Leakage: 328 cc/minute (20 cu. in./minute) max. per side

at 207 bar (3000 psi)
Hysteresis: Less than 7%
Temperature: -40 to 120°C with standard Buna seals

Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%
St of nominal voltage

Filtration: See page 9.010.1
) Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
PERFORMANCE (Cartridge only) 7.4 10 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air

|
|
OEd®

32 ¢St/150 sus oil at 40°C

% 10.4/150
e / instability. If this is not feasible, mount the valve horizontally for best results.
g 6.9/100 _ See page 9.020.1
o osws L7 - Cavity: VCO08-4; See page 9.108.1; Cavity Tool: CT08-4XX; See page 8.600.1
o 850 o 9 Seal Kit: SK08-4X-MMM; See page 8.650.1
< /4 - orzﬁo11 Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180;
@ 1.9 3.8 5.7 76 Coil Spacer: Part No. 4534720
c 05 10 15 20 For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.
FLOW Ipm/gpm
0525 S1 - Top Coil S2 - Bottom Coil Recommended Electronic Controllers:
o See page 2.001.1 or our Electronics catalog.

7.6/2.0
£
[e %
B 5715
£
2 3.8/1.0
> 380
g 1.9/0.5

; /
1.0 0.5 0 0.5 1.0
AMPERAGE with 12 VDC System Performance information continued on following page.
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Low Flow Version

PERFORMANCE (contd.)

DIMENSIONS

SP08-47DL

Pressure Compensation
Inlet to Work Port

9.5/2.5 ‘
10w 211
g 7620 ] 34 COILS MUST BE
=S INSTALLED WITH
Ry — — | E-Coil Dia. 23'5% LETTERING UP
o 0.75 amp T ‘
% 3.8/1.0 Manual Override 1.50 T
T Option "M"  Option "B" Knob: == Dia. 113
I - : 287
1905 0.50 AMP |
1880 21030% 3200070 % . 635
DIFFERENTIAL PRESSURE bar/psi Across Flats '
TORQUE: ] =
4-5 ft-los -
4.95 ]; 1 (5.5-6.8 Nm) -
125.7 | 2.92 Max. |
74.2
| 84.7 —
INCH
MILLIMETRE 2
[ - L
—— 0.88 0.60
® 222 117 m1] 152
900 Across Flats 29.7 T
2.15 ® TORQUE: L LIt %
54.6 o ool 16-20 ft-los 2.84 =T1 "1 ‘
— (24.4-27.1 Nm) 72.1 =4 mT 1
@ [°7] Max. 3.25 e
— 82.6
©) | 4
SHOWN ABOVE — 'j i
WITH E-COILS AND O | L)
EY CONNECTORS OPTION 025 ] ® .00 __I 028
64 T " 508 &
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 sp0847DL__ - - -
Ibs.) Steel with hardened work sur- [ I —
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std. Ot
Standard Ported Body: Weight: Option I
0.18 kg. (0.40 Ibs.) Anodized high- None (Blank) 4(—);3'“&2?'“” vDC
strength 6061 T6 aluminum alloy, Manual Override B DS WSpades
rated to 207 bar (3000 psi). Ductile Manual Override M
iron bodies available; dimensions \S,z;:—ta(c:lfil [[))f EINd43'650(2)
may differ. See page 8.008.1. e eaawires
Standard Coil: 2 Required. Weight Porting | 102 ';gs\jgco " ouw Leads "‘{’Weatherpak@
each: 0.11 kg. (0.25 Ibs.); Unitized Cartridge Only 0 onnectors
thermoplastic encapsulated, Class SAE6 6T 24 24VDC DR Deutsch DT04-2P
H high temperature magnetwire. 1/4in. BSP* 2B “Includes Std. Coil Nut Termination (VDC)
See page 3.200.1. 3/8in. BSP* 3B E-Coil E-Coil
E-Coil: 2 Required. Weight each: *BSP Body; U.K. Mir. Only 12 12 VDC ER Deutsch DT04-2P
0.14 kg. (0.3 Ibs.); Perfect wound, (IP69K Rated)
fully encapsulated with rugged 24 24VDC EY Metri-Packe 150

external metal shell; Rated up to
IP69K with integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Seals
Buna N (Std.) N
Fluorocarbon V

—

(IP69K Rated)

Coils with internal diode are
available. Consult factory.
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-47D Spool, 4-Way, 3-Position, “Motor Spool”

DESCRIPTION

A proportional solenoid-operated, 4-way, 3-position, spool-type, motor spool, screw-in
hydraulic cartridge valve.

S OPERATION

When de-energized, the SP10-47D blocks flow to 3 while allowing flow from 2 to 1,
and from 4 to 1. When coil S1 is energized flow is allowed from 3 to 4 and from 2 to 1.
When coil S2 is energized flow is allowed from 3 to 2 and from 4 to port 1.

Initial meter-in flow begins at a nominal 0.4 amp on a 12 VDC system. Full flow of

6 gpm occurs at 1.1 to 1.2 amp on a 12 VDC system. Each coil has its own metering
characteristics, which are quite similar (see performance chart).

While port 1 may be fully pressurized, it is not intended for use as the valve’s inlet.

In circuits where work port flows are unequal due to cylinder ratios, the higher return

S2

@ flow should be directed to port 2.
®hpod FEATURES
@P0o% « Continuous-duty rated solenoids.

o[]

e Optional coil voltages and terminations
» Cartridges are voltage interchangeable.
 Optional waterproof E-Coils rated up to IP69K.
SYMBOLS e Efficient wet-armature construction.

e Hardened precision spool and cage for long life.
‘J_S‘\§'= e Designed for good linearity and hysteresis.

@ @ ¢ Optional manual override.
| ] >< | e Industry-common cavity.
r;(' JXJ RATINGS
2 _@ ®_ i Operating Pressure: 207 bar (3000 psi)
ISO: Flow: 22.7 Ipm (6 gpm) max. (see performance chart)
_ _ Internal Leakage: 246 cc/minute (15 cu. in./minute) max. per side
Q| @ at 207 bar (3000 psi)
T Hysteresis: Less than 7%
! ZZ5 T X ! Temperature: -40 to 120°C with standard Buna seals
5'2 @ @ 1 Coil Duty Rating: Standard Coils and E-Coils: Continuous up to 115%

— of nominal voltage
Filtration: See page 9.010.1

PERFORMANCE (cartridge Only) Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
32 ¢St/150 ssu oil at 40C Installation Recommendation: When possible, the valve should be mounted below
g 104/150 the reservoir oil level. This will maintain oil in the armature preventing trapped air
= 7t instability. If this is not feasible, mount the valve horizontally for best results.
= 6.9/100 P z See page 9.020.1
2 \\*”%// Cavity: VC10-4; See page 9.110.1; Cavity Tool: CT10-4XX; See page 8.600.1
w 25 /,1—@1 Seal Kit: SK10-4X-MMM; See page 8.650.1
2 == 0‘3\ Coil Nut: Part No. 7004400; Manual Override Coil Nut: Part No. 4528180
ﬁ 88 TS 14 181 189 227 Coil Spacer: Part No. 4539700
o FLOW Ipm/gpm For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut & spacer info.
Top Coil Bottom Coil Recommended Electronic Controllers:

See page 2.001.1 or our Electronics catalog.

22.7/6 AN
1 \\ |
el Std. Coil std. Coil  ///
T A

I\ VA

FLOW Ipm/gpm

0 ——+— ! ——— ™ ——— ——— ! ——+
10 05 0 05 10
AMPERAGE with 100 Hz Dither Performance information continued on following page.
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PERFORMANCE (contd.)

DIMENSIONS

SP10-47D

Pressure Compensation
Inlet to Work Port

26.5/7
COILS MUST BE
22.7/6 [\ N i‘% INSTALLED WITH
I L~ : LETTERING UP
18.9/5 I/\ E-Coil Dia. 116%
f% 15.1/4 / Ny Manual Override Knob:% Dia.
EL 11.4/3 e
% r N 0.75
2 762 19.1
- 0‘60%\\ Across Flats
3.8/ — = TORQUE:
4-5 ft-lbs
(5.5-6.8 Nm)
69 138 207 Q Max. S1 E
1000 2000 3000 574
DIFFERENTIAL PRESSURE bar/psi 145.7 —
3.98 443
101.1 1125 4:‘
INCH
MILLIMETRE S2 E
[ — e e 1
= 1.00 I 2 ‘
254 18.8
“+-H
ra O Aoross Fas LA ®F 100
620 @ pod 24-26 ft-Ibs 505
o T (32.5-35.3 Nm) _"I_T_ i
— Max L@
® F3 q,zl—i
v |
|ZX| -1
SHOWN ABOVE WITH E-COILS @, _J 0.28
AND EY CONNECTORS OPTION .~ go_og 1
MATERIALS TO ORDER
Cartridge: Weight: 0.30 kg. (0.65 sp1047D__ - = - -
Ibs.) Steel with hardened work sur- [ I —
faces. Zinc-plated exposed surfaces.
Buna N O-rings and back-ups std. Option Termination (VDC)
Standard Ported Body: Weight: None (Blank) Std. Coil
0.36 kg. (0.80 Ibs.) Anodized high- Manual Override M DS Dual Spades
strength 6061 T6 aluminum alloy, - Voltage P
) ; Manual Override B . DG DIN 43650
rated to 207 bar (3000 psi). Ductile c ) . Std. Coil :
. h . g ; or Manual Override options . DL Leadwires (2)
iron bodies available; dimensions see page 1.001.1 0 Less Coil DL/W Leads w/Weath K
may differ. See page 8.010.1. 12 12VDC C%inségorsea erpake
Standard Coil: Weight each: 0.27 kg. . 24 24VDC )
(0.60 Ibs.) Unitized thermoplastic . Porting I_ *Includes Std. Coil Nut DR Deutsch DT04-2P
encapsulated, Class H high tempera- Cartridge Only 0 Termination (VDC
ture magnetwire. See page 3.200.1 SAE6 6T E-Coil E-Coil
E-Coil: Weight each: 0.41 kg. . SAE 8* 8T 12 12VDC ER Deutsch DT04-2P
(0.9 Ibs.); Perfect wound, fully 1/4in. BSP* 2B 24 24VDC (IP69K Rated)
encapsulated with rugged external 3/8in. BSP* 3B EY Metri-Pack® 150
metal shell; Rated up to IP69K with *BSP Body; U.K. Mfr. Only Seals (IP69K Rated)

integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

N
\

Buna N (Std.)
Fluorocarbon

Coils with internal diode are
available. Consult factory.
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-57C Spool, 5-Way, 3-Position . . .

DESCRIPTION

A solenoid-operated, 5-way, 3-position, proportional, screw-in hydraulic cartridge
valve with integral load-sense port.

OPERATION

When de-energized, the SP10-57C blocks flow to all ports. When coil #1 is energized,
flow is allowed from 5 to 2, and from 4 to 3. When coil #2 is energized, flow is

allowed from 5 to 4, and from 2 to 3. Load sense is connected to port 5 when the
spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and

Coil Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
* Optional coil voltages and terminations

» Cartridges are voltage interchangeable.

¢ Optional manual override.

¢ Optional waterproof E-Coils rated up to IP69K.

SYMBOLS RATINGS

USASI:

Operating Pressure: 250 bar (3625 psi) with standard Buna N seals
Flow: 22.7 Ipm (6 gpm) max. See performance chart

@

Internal Leakage: 246 cc/minute (15 cu. in./minute) max. at 207 bar (3000 psi)

| X [’7\’] Temperature: -40 to 120°C with standard Buna seals
I

T Coil Duty Rating: Continuous from 85% to 115% of nominal voltage

st
2

S1 . .
Filtration: See page 9.010.1
@ @_ pag

ISO:

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

@

- — Installation: No restrictions; See page 9.020.1
@ Cavity: VC10-5; See page 9.110.1; Cavity Tool: CT10-5XX; See page 8.600.1

12X Seal Kit: SK10-5X-MMMM; See page 8.650.1

i
s2

ST
D 3 |

Coil Nut: Part No. 7004400; Coil Spacer for E-coils: Part No. 4539700

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

PERFORMANCE (cartridge only)

5to 2 or 5to 4 at 100% current, S1 or S2 energized: - - - - - - - Performance with 12 VDC Coils
4to 3 or 2to 3 at 100% current, S1 or S2 energized: ——— and 10.3 bar/150 psi inline compensator
32 ¢St/150 sus oil at 40°C (for other voltages consult factory)
17.2/250 7 Top Coil Bottom Coil

15.5/225

13.8/200

22.7/6 7%
", g 18.95 | % W
1 &

B S
EL12.1/175 - =
§ 103/150 7 Z11an | M
lr ; B 1
% 8.6/125 7 S 7sn % W
o T
a 691100 e | 3.8/
%5'2/75 . oiwwwwwwww T S R AT R R
o 34/50 -1 ] 15 1.0 05 0 05 1.0 15
1.7/25 d--1 AMPERAGE with 100 Hz Dither
38 7.6 1.4 15.1 18.9 227
1 2 3 4 5 6
FLOW lpm/gpm Performance information continued on following page.
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for Load Sense Applications

PERFORMANCE (continued)

DIMENSIO

NS

SP10-57C

Pressure Compensation
Inlet to Work Port

COILS MUST BE INSTALLED
WITH LETTERING UP

—

1.48

22.7/6
087, 148 376
221 376
i \ c’;/\l,;?;l | Manual
E 151/ I ° g Overtide 2% d
2 ~oAmP M ACROSS 00 T 1
& 114 FLATS 508 459 411
= {\ 107.6
=
TORQUE: R
% 7602 ™~ 57 fibs =
~~L0.75 Avp (6.8-9.5 Nm)
3.8/1 — < max. E | |
0.50 AMP 152_;75 % DIA. ——|
69 138 207 ’ 4.48
1000 2000 3000 100 ACROSS 113.8
DIFFERENTIAL PRESSURE bar/psi s
Standers pitbibs | vew
Coil View (32.5-35.3 Nm) 075
max. |_ 19.1
I
2 i
N T 7 109
3.06 062 ier 4 e
77 665 4 igwilc) |
- e ] 4.38
L ey i,
= 5.00 1l
@ 127 0.34
87
i o e
MILLIMETRE } ! - - -
'®
0.19 3.63
48 _'I 921
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 sp1057C__ - = - -
Ibs.) Steel with hardened work I I
surfaces. Zinc-plated exposed sur-
faces; Buna N O-rings and back-ups P
standard. Option Voltage _;‘:‘;mcl:l;?ltlon (VvDC)
Standard Ported Body: Weight: None  (Blank) Std. Coil DS Dual Spades
0.41 kg. (0.85 Ibs.); Anodized high- Manual Override B 0 LessCoil™ b~ 5\ 43650
strength 6061 T6 aluminum alloy, Manual Override M 10 10 VDC! DL Leadwires (2)
rated to 207 bar (3000 psi); Ductile For Manual Override opi 12 12VDC
iron bodies available; dimensions 52; pj‘g‘;‘ 61‘_00‘/1%:” @ options 20 20 VDC DL/W E%i%%gé Vr\éeatherpak®
may differ. S.aee pa.ge 8.010.1. 24 24 VDC DR Deutsch DT04-2P
Standard Coil: Weight each: 0.27 kg. Portin |_ **Includes Std. Coil Nut o
(0.60 Ibs.); Unitized thermoplastic Cartridde onl 0 ¥ DS. DW or DL Termination (VDC)
encapsulated, Class H high gSAE y T terminations only. E-Coil
temperature magnetwire. 6 6 ER Deutsch DT04-2P
See page 3.200.1 SAE8 8T E-Coil (IP69K Rated)
E-Coil: Weight each: 0.41 kg. 10 10VDC EY Metri-Pack® 150
(0.9 Ibs.); Perfect wound, fully —— 12 12vDC (IP69K Rated)
encapsulated with rugged external Seals 20 20VDC Coils with internal diode are
metal shell; Rated up to IP69K with Buna N (Std.) 24 24 VDC available. Consult factory.

integral connectors.

See page 3.400.1 for all E-Coil

retrofit applications.

Fluorocarbon
Polyurethane

N
\'}
P
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-57D Spool, 5-Way, 3-Position . ..

[ e

)il

®Jooe
@ oo

Do o

SYMBOL

Q@ @
s2 5 Gﬂ@?

PERFORMANCE (cartridge only)

DESCRIPTION

A solenoid-operated, five-way, three-position, proportional, screw-in hydraulic
cartridge valve with integral load-sense port.

OPERATION

When de-energized, the SP08-57D blocks flow at 5 while allowing flow from both 2
and 4 to 3. When coil #1 is energized, flow is allowed from 5 to 2, and from 4 to 3.
When coil #2 is energized, flow is allowed from 5 to 2, and from 4 to 3. Load sense is
connected to port 5 when the spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
* Optional coil voltages and terminations

» Cartridges are voltage interchangeable.

e Compact size; Manual override options.

¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS

Operating Pressure: 241 bar (3500 psi) with standard Buna N seals

Flow: 9.5 Ipm (2.5 gpm); see performance charts

Internal Leakage: 164 cc/minute (10 cu. in./minute) max. at 207 bar (3000 psi)
Temperature: -40 to 120°C with standard Buna seals

Coil Duty Rating: Continuous from 85% to 115% of nominal voltage

Initial Coil Current Draw at 20° C: Standard Coil: 1.2 amps at 12 VDC;
0.13 amps at 115 VAC (full wave rectified).
E-Coil: 1.4 amps at 12 VDC; 0.7 amps at 24 VDC

Minimum Pull-in Voltage: 85% of nominal at 207 bar (3000 psi)
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1

Cavity: VCO08-5; See page 9.108.1; Cavity Tool: CT08-5XX; See page 8.600.1
Seal Kit: SK08-5X-MMM; See page 8.650.1

Coil Nut: Part No. 7004400; Coil Spacer: Part No. 4534720

Flow vs. Current
Typical Performance
32 ¢St/150 sus oil at 40°C

9.5/2.5 7
’
7.6/2.0 - 4’
£ Coil S1/,
a I~
Coil S2
< 5715 ARL!
’
o
g J/
Q 3810
[T
1.9/0.5 /
. g 7
/
7
4
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
CURRENT amps

Differential Pressure vs. Flow
at I-Max. with No Load; Port 5 to 3
32 ¢St/150 sus oil at 40°C

34.5/500 ‘
31.0/450 T /
G 5t02
Q 27.6/400 / /
=
8 241350
o /
O 20.7/300
o /
0 17.2/250
II':I:J 5to4
13.8/200 }
> / 2103
8 10.3/150
L
E 6.9/100
4103
3.4/50 4
— |
19 38 57 76 95 114 133 15.1 Performance information continued
05 1.0 20 25 3.0 35 4.0 on fo||owing page.

1.5
FLOW Ipm/gpm
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for Load Sense Applications

SP08-57D

PERFORMANCE (continued) DIMENSIONS
Pressure Response; Coil $1 COILS MUST BE INSTALLED WMITH LETTERING UP
No Load; Port5to 3
18.9/5.0 065 123
17.0/4.5 /\ B 165 312
o /1) Optan\ ar 1.270
15.1/4.0 / \ ._l Option 32.3
£ 13.2/35 oA = 1
Q. B
S 11.4/3.0 141
£ / %3 DIA.— |
= 9.5/25
/ 0.8A
% 7.6/2.0 /
i 5.71.5 — | —1 | 075 ACROSS
3.8/1.0 //q\ 06 A — S1 — ,,-1&43
1.9/0.5 I/ ——— TORQUE
— 5 ft-lbs (6.8 Nm) max.
4.95 —
53(;‘0 1880 1150030 21030% 2157020 3200070 125.7 2
PRESSURE bar/psi — 0.88
arps! S 255 ACROSS FLATS
. Coil View TORQUE
Presﬁgrfoiz;s‘;%?tsg’tggl s2 20 ft-los (27.2 Nm) max.
15.1/4.0 I
£ 13.2/35 /\
5 / 10A
g 11.4/3.0 /
2 9525 // 0BA 271
2 7610 68.7 =
z / ~— i
[N 5.71.5 T
3.8/1.0 I/— — ﬁ
1.9/0.5 , 06A [~ _ =
®
34 69 103 138 172 207
500 1000 1500 2000 2500 3000 INCH
PRESSURE bar/psi MILLIMETRE
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.15 kg. (0.34 Ibs.); svog-57.D - = - -
Steel with hardened work surfaces. L |
Zinc-plated exposed surfaces; Buna
N O-rings and back-ups standard. Option Terminati
tion (VDC)
Standard Ported Body: Weight: None (Blank) Voltage Sf:n(l:rc‘x?l fon
0.41 kg. (0.85 Ibs.); Anodized high- Manual Override B Std. Coil DS Wdes
strength 6061 T6 aluminum alloy, Manual Override M 0 Less Coil** DG DIN 43650
rated to 207 bar (3000 psi); Ductile For Manual Override options 10 10 VDC? DL L . o
iron bodies available; dimensions see page 1.001.1 12 12 VDC eadwires (2)
may differ. S_ee page 8.008.1. Flow varies with manual override 20 20VDC DLW E%%%%géﬁeatherpak@
Standard Coil: Weight each: 0.11 kg. options; consult factory for details. 24 24\/DC DR Deutsch DT04-2P
(0.25 Ibs.); Unitized thermoplastic “Includes Std. Coil Nut
encapsulated, Class H high tempera- Porti ,_ DS Termination (VDC)
ture magnetwire. See page 3.200.1 c 'd% '?erﬁ]%‘g’ﬁgggtmyl E-Coil
E-Coil: Weight: 0.14 kg. (0.3 Ibs.); Per- artridge Only 0 ER Deutsch DT04-2P
fect wound, fully encapsulated with SAE 4 4T E-Coil (IP69K Rated)
rugged external metal shell; Rated up SAE6 6T 10 10VDC EY Metri-Pack® 150
to IP69K with integral connectors. 12 12VDC (IP69K Rated)
See page 3.400.1 for all E-Coil Seals 20 20VDC Coils with internal diode are
retrofit applications. Buna N—(Std ) 24 24 \DC available. Consult factory.

N
Fluorocarbon V
Polyurethane P
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-57D Spool, 5-Way, 3-Position . . .

DESCRIPTION

A solenoid-operated, five-way, three-position, proportional, screw-in hydraulic
cartridge valve with integral load-sense port.

OPERATION

When de-energized, the SP10-57D blocks flow at 5 while allowing flow from both 2
and 4 to 3. When coil #1 is energized, flow is allowed from 5 to 2, and from 4 to 3.
When coil #2 is energized, flow is allowed from 5 to 4, and from 2 to 3. Load sense is
connected to port 5 when the spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
* Optional coil voltages and terminations

» Cartridges are voltage interchangeable.

¢ Optional manual override.

¢ Optional waterproof E-Coils rated up to IP69K.

SYMBOLS RATINGS
Operating Pressure: 250 bar (3625 psi) with standard Buna N seals
U_SA§|: o Flow: 22.8 Ipm (6 gpm) max. See performance chart
@ |© Internal Leakage: 246 cc/minute (15 cu. in./minute) max. at 207 bar (3000 psi)
| %VH_\ H_ | >.< l‘% | Temperature: -40 to 120°C with standard Buna seals
S5 St Coil Duty Rating: Continuous from 85% to 115% of nominal voltage
@ @@ Filtration: See page 9.010.1

ISO:

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

= Installation: No restrictions; See page 9.020.1

@ Cavity: VC10-5; See page 9.110.1; Cavity Tool: CT10-5XX; See page 8.600.1
—XX" | Seal Kit: SK10-5X-MMMM; See page 8.650.1
S1 Coil Nut: Part No. 7004400; Coil Spacer for E-Coils: Part No. 4539700
o)©

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

PERFORMANCE (Cartridge Only)

5to 2 or5to 4 at 100% current, S1 or S2 energized: - - - - - - - Performance with 12 VDC Coils
4 to 3 or 2to 3 at 100% current, S1 or S2 energized: ———— and 10.3 bar/150 psi inline compensator
1721250 32 ¢St/150 sus oil at 40°C (for other voltages consult factory)
’ ! Top Coll Bottom Coll
15.5/225 ; 2276 T
13.8/200 < 1 W
/ € 18.9/5
B 12,1175 . s T x@
£ 103150 g5 m @&
© g 7 4
W eens d g 1148 N S
> 6l9/1oo bt o 7ee
3 ° - i - %Y, &
% 5.2/75 - / o 4
& 34550 ’_f’/ "Tio o5 o 05 10
1.7/25 __4- AMPERAGE with 100 Hz Dither
N e
38 7.6 11.4 15.1 18.9 227
1 2 3 4 5 6
FLOW Ipm/gpm . . . .
Performance information continued on following page.
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%@)HYDRAFORCE

for Load Sense Applications

PERFORMANCE (continued)

DIMENSIONS

SP10-57D

Pressure Compensation

COILS MUST BE INSTALLED

Inlet to Work Port WITH LETTERING UP
26.5/7 1.48
[\\ 087 148 376
2706 Manual | 22.1[ 37.6
~—_ 1'7AMP Ovl?rfllde M |
18.9/5 l — I o";,a:j:e % d
[/\ \ ACROSS
£ 151 FLATS
\g 11.4/3 I S TORQUE: —71o o ——————
2 11, = 5-7 ft-lbs
& /\ N (6.8-9.5 Nm)
— max.
T [~0:60 AmP st E 1X84 B H
81 I — 15;-_61 57 DA ——
= 1.00 = 4.48
. l 554 ACROSS 1138
1000 2000 4000 T%QI}SU E: E-Coil
DIFFERENTIAL PRESSURE bar/psi Sandard [ 24-26 ft-lbs View
o view (32.5-35.3 Nm) 075
max. |_ 19.1
!
1.36 T
345 -
262'L®_ i - ;Tg'g
565 4 Iy _}_@_L
- 4.38
L orn i,
5.00 4
127 0.34
87
i 47 G
MILLIMETRE
el e
[
0.19 3.63
48 _'I 92.1
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 svio57D__ - = - -
Ibs.) Steel with hardened work I I
surfaces. Zinc-plated exposed sur-
faces; Buna N O-rings and back-ups P
standard. Option Voltage _;‘:‘;mcl:l;?ltlon (VvDC)
Standard Ported Body: Weight: None  (Blank) Std. Coil DS Dual Spades
0.41 kg. (0.85 Ibs.); Anodized high- Manual Override B 0 Less Coil*™
. DG DIN 43650
strength 6061 T6 aluminum alloy, Manual Override M 10 10 VDC! DL Leadwires (2)
rated to 207 bar (3000 psi); Ductile For Manual Override opi 12 12VDC
iron bodies available; dimensions 52; pj‘g‘;‘ 61‘_00‘/1%:” @ options 20 20 VDC DL/W Leads w/Weatherpake
- Connectors
may differ. See page 8.010.1. 24 24 VDC DR Deutsch DT04-2P
Standard Coil: Weight each: 0.27 kg. “includes Std. Coil Nut eutsc ;
(0.60 Ibs.); Unitized thermoplastic Porting ,_ /DS, DW or DL Termination (VDC)
encapsulated, Class H high Cartridge Only 0 terminations only. E-Coil
temperature magnetwire. SAE6 6T ER Deutsch DT04-2P
See page 3.200.1 SAES 8T E-Coil (IP69K Rated)
E-Coil: Weight each: 0.41 kg. 10 10VDC EY Metri-Pack® 150
(0.9 Ibs.); Perfect wound, fully 12 12VDC (IP69K Rated)
encapsulated with rugged external 20 20VDC Coils with internal diode are
metal shell; Rated up to IP69K with Seals 24 24 \VDC available. Consult factory.

integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Buna N (Std.) N
Fluorocarbon V
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-58C Spool, 5-Way, 3-Position . . .

DESCRIPTION

A solenoid-operated, 5-way, 3-position, proportional, screw-in hydraulic cartridge
valve with integral brake release port.

OPERATION

When de-energized, the SP10-58C allows flow between 3 and 1. When coil #1 is en-
ergized, flow is allowed from 5 to 2, and from 4 to 3. When coil #2 is energized, flow
is allowed from 5 to 4, and from 2 to 3. Load sense is connected to port 5 when the
spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and
Coil Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
* Optional coil voltages and terminations

» Cartridges are voltage interchangeable.

¢ Optional manual override.

¢ Optional waterproof E-Coils rated up to IP69K.

SYMBOLS RATINGS
Operating Pressure: 250 bar (3625 psi) with standard Buna N seals
U_SA§|: L Flow: 22.7 Ipm (6 gpm) max. See performance chart
@ ©® Internal Leakage: 246 cc/minute (15 cu. in./minute) max. at 207 bar (3000 psi)
| r&”—\ H: | X I/7v] Temperature: -40 to 120°C with standard Buna seals
= ! Coil Duty Rating: Continuous from 85% to 115% of nominal voltage
52 D ©S1 Filtration: See page 9.010.1
— - — Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
ISO: 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
— = - — Installation: No restrictions; See page 9.020.1
@ @ Cavity: VC10-5; See page 9.110.1; Cavity Tool: CT10-5XX; See page 8.600.1
T E ST Seal Kit: SK10-5X-MMMM; See page 8.650.1
S2 S1 Coil Nut: Part No. 7004400; Coil Spacer for E-coils: Part No. 4539700
0)(©,

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

PERFORMANCE (cartridge only)

5to 2 or 5to 4 at 100% current, S1 or S2 energized: - - - - - - - Performance with 12 VDC Coils
4to 3 or 2to 3 at 100% current, S1 or S2 energized: ——— and 10.3 bar/150 psi inline compensator
1721950 32 ¢St/150 sus oil at 40°C (for other voltages consult factory)
’ )/ Bottom Coil Top Coil
15.5/225 30.3/8
7’ 4
13.8/200 v 26.5/7
) D
g 1217 v 22.7/6 )@ %
g 10.3/150 5 E 18.955
4 (&) =4
W 8.6/125 =
% L7 g_ 15.1/4 T \%\
6.9/100 =
2 7 T S 1148 1 a /7
W 52775 - Q 752
o 34/50 =1 — “osen L ‘%&
- | — -+ Qé&
1.7/25 = 0
e sl 12 10 08 06 04 02 0 02 04 06 08 10 12
31.8 726 113.4 1521 1%9 226-7 AMPERAGE with 100 Hz Dither

FLOW Ipm/gpm
Performance information continued on following page.
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g@)HYDRAFORCE

for Brake Release Applications

PERFORMANCE (continued)

DIMENSIO

NS

SP10-58C

Pressure Compensation

COILS MUST BE INSTALLED

Inlet to Work Port WITH LETTERING UP
22.7/6 1.48
087, 148 37.6
18.95 I\ Manual | 22.1[ 37.6
- I \ Ov"e rl:-ide | Manual
€ 151/ Override 39L51 -
s ~—LoAup M ACROSS |+
§ 114 FLATS
5 {\\ TORQUE: _
T 762 o 5-7 ft-lbs
275 AmP (6.8-9.5 Nm)
3.8/1 ] =1 max. E
0.50 AMP 15%75 % DIA. — |
69 138 207 ’ 48
1000 2000 3000 190 AcrOSS 1138
DIFFERENTIAL PRESSURE bar/psi < if’/fTs
TORQUE: =0l
Sanoard 24-26 ft-bs View
(32.5-35.3 Nm) 0.75
max. |_ 19.1
!
1.36 T
345 L T 7 100
206 10T - 506
e % N TJ®
“H-H 111.3
= 5.00 al
@ 127 0.34
8.7
i st
MILLIMETRE T:b’ F=3 —
019 __| 363 @
48 921
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 spPio8C¢c__ - = - -
Ibs.) Steel with hardened work ] L |
surfaces. Zinc-plated exposed sur-
faces; Buna N O-rings and back-ups ) Termination (VDC)
standard. Option Voltage Std. Coil
Standard Ported Body: Weight: None (Blank) Std. Coil DS W des
0.41 kg. (0.85 Ibs.); Anodized high- Manual Override B 0 Less Coil*™ DG DIN 43650
strength 6061 T6 aluminu_m aIon_, Manual Override M 10 10 VDCt DL Leadwires (2)
rated to .207 bar (300_0 pSI); Ductlle For Manual Override options 12 12VDC DL/W Leads w/Weatherpake
iron bodies available; dimensions see page 1.001.1 20 20 VDC Connectors P
may differ. S.aee pa.ge 8.010.1. 24 24 VDC DR Deutsch DT04-2P
Standard Coil: Weight each: 0.27 kg. Portin [ *sIncludes Std. Coil Nut o
(0.60 Ibs.); Unitized thermoplastic Cartri AO | 0 . Termination (VDC)
encapsulated, Class H high artridge Only %Srh%\;\./tig:mglémy E-Coil
temperature magnetwire. SAE6 6T ’ ER Deutsch DT04-2P
See page 3.200.1 SAE8 8T E-Coil (IP69K Rated)
E-Coil: Weight each: 0.41 kg. 10 10VDC EY Metri-Packe 150
(0.9 Ibs.); Perfect wound, fully — 12 12VDC (IP69K Rated)
encapsulated with rugged external Seals 20 20VDC Coils with internal diode are
metal shell; Rated up to IP69K with Buna N (Std.) N 24 24VDC available. Consult factory.
integral connectors. Fluorocarbon V
See page 3.400.1 for all E-Coil Polyurethane P

retrofit applications.
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP08-58D Spool, 5-Way, 3-Position . ..

. DESCRIPTION
H A solenoid-operated, 5-way, 3-position, proportional, screw-in, motor-spool-type

hydraulic cartridge valve with integral load sense port.
OPERATION

% When de-energized, the SP08-58D allows flow between 4, 3, 2, and 1. When coil #1

e is energized, flow is allowed from 5 to 2, and from 4 to 3. When coil #2 is energized,

flow is allowed from 5 to 4, and from 2 to 3. Load sense is connected to port 5 when
the spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
e Optional coil voltages and terminations.

¢ Optional waterproof E-Coils rated up to IP69K.
e Compact size; Manual override options.

e Efficient wet-armature construction.
SYMBOL ¢ Cartridges are voltage interchangeable.

¢ Unitized, molded coil design.

@ @ _‘ RATINGS
| V\Q'H_\ H—_ | XIW | Operating Pressure: 241 bar (3500 psi)
S92 51 Proof Pressure: 345 bar (5000 psi)
| Gﬂ@ Flow: 15.1 Ipm (4.0 gpm) maximum; see performance charts

Internal Leakage: 246 cc/minute (15 cu. in./minute) max. at 207 bar (3000 psi)
Temperature: -40 to 120°C with standard Buna seals

PERFORMANCE (Cartridge only) Cc.:)i-l Duty. Rating: Continuous from 85% to 115‘7? of nominal voltage
Initial Coil Current Draw at 20° C: Standard Coil: 1.2 amps at 12 VDC;
Pressure Drop 0.13 amps at 115 VAC (full wave rectified).
41.4/600 32 cSY/150 sus oil at 40°C E-Coil: 1.4 amps at 12 VDC; 0.7 amps at 24 VDC
- Minimum Pull-in Voltage: 85% of nominal at 207 bar (3000 psi)
E 8450500 Filtration: See page 9.010.1
E 27.6/400 1 10 3 Neutral Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
T 20.7/300 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
B 138200 Installation: No restrictions; See page 9.020.1
I;IEJ 6.9/100 Cavity: VCO08-5; See page 9.108.1; Cavity Tool: CT08-5XX; See page 8.600.1
Seal Kit: SK08-5X-MMM; See page 8.650.1
0.19 0.38 0.57 076  Coil Nut: Part No. 7004400; Coil Spacer: Part No. 4534720
0.05 0.10 0.15 0.20
FLOW Ipm/gpm
Pressure Drop vs. Flow . .
at I-Max. with No Load Typical Performance at 34.5 bar/500 psi Load
32 ¢St/150 sus oil at 40°C and 10.3 bar/150 psi Compensator
34.5/500 T Coil 82 Shaded Areas = Range Coil S1
31.0/450 Sto2 7.6/2.0
g_ 27.6/400 e 6.1/1.6
g 24.1/350 / \%
w 20.7/300 £ 4512
o o
(?) 17.2/250 T oa =
m 13.8/200 / } g 3008
o 2to3
o 10.3/150 /‘/,/ 15/0.4
6.9/100 T
5.4/50 =" 413 0
4// 10 08 06 04 02 0 02 04 06 08 10

AMPERAGE with 100 Hz PWM Dither <10%

15 2.0 2.
FLOW lpm/gpm Performance info. continued on following page.
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%@)HYDRAFORCE

for Load Sensing Applications SP08-58D

PERFORMANCE (continued) DIMENSIONS
Pressure Response; Coil S1 COILS MUST BE INSTALLED WITH LETTERING UP
No Load 0.65  1.23
18.9/5.0 B |765| 312 I
17.0/4.5 o Optio_n\ " 1.270
15.1/4.0 /) \ T Option 2.3

£ 13.2/35 141

é% 11.4/3.0 / \ 358 DIA. — ]

2 9525 / BB A ~

% 7.6/2.0 0.75

T 5715 / — | o7 ACROSS

3.81.0 // 0654 St = FLATS
o TORQUE
1.9/0.5 — 5 ft-Ibs (6.8 Nm) max.
4.95
34 69 103 138 172 207 12_57 %:
500 1000 1500 2000 2500 3000 S2 . 0.88
PRESSURE bar/psi Standard 225 ACROSS FLATS E-Coil
S - View
Coil View |J— TORQUE
Pressure RNesEondse; Coil S2 20 ft-lbs (27.2 Nm) max.
0 Loax
15.1/4.0 T

g_ 13.2/3.5 / Ton 1.172

g 11.4/3.0 / . 29.8

2 g95p25 / & -L

g 7620 : 2.291

T 5715 [ ~ 8.2

3.8/1.0 0G5 A —l—
1.9/05 : —— 4.05
102
34 69 103 138 172 207
500 1000 1500 2000 2500 3000 INCH
PRESSURE bar/psi MILLIMETRE

Recommended Electronic Controllers: 0%28

See page 2.001.1 or our Electronics catalog.

MATERIALS TO ORDER

Cartridge: Weight: 0.15 kg. spo8-58D__ -_ - -

(0.34 Ibs.); Steel with hardened I — | I
work surfaces. Zinc-plated
exposed surfaces; Buna N . ination ( )
O-rings and back-ups standard. gﬁﬁ Blank Voltage ;fémér;?lt ion (VDC
Standard Ported Body: Weight: ne. @em Std. Coil :
. Manual Override B ..~ DS Dual Spades
0.41 kg. (0.85 Ibs.); Anodized . 0 Less Call
high-strength 6061 T6 aluminum Manual Override M 10 1ovpct DG DIN 43650
alloy, rated to 207 bar (3000 psi); For Manu?' (%‘qe:ride options 12 12VDC DL Leadwires (2)
4 4 see page 1. .
Ductile iron bodies available; Pag 24 24 \DC DL/W Leads w/Weatherpake
dimensions may differ Flow varies with manual override Connectors
See page 8.008.1. ' options; consult factory for details. 22 ig xgg DR Deutsch DT04-2P

Standard Coil: Weight each: 24 24 VAC Termination (VAC
0.11 kg. (0.25 Ibs.); Unitized Porting l_ 115 115 VAC Std. Coil
thermoplastic encapsulated, Cartridae Onlv 0 AG DIN 43650
Class H high temperature g y 230 230 VAC AP 1/2 in. Conduit
magnetwire. See page 3.200.1 225 g g$ *Includes Std. Coil Nut .

E-Coil: Weight: 0.14 kg. (0.3 Ibs.); DS, DW or DL Termination (VDC)
Perfect wound, fully encapsulated terminations only. ER Deutsch DT04-2P
with rugged external metal shell; Seals E-Coil (IP69K Rated)
?:r:ﬁgctigrtso IP69K with integral BunaN (Std) N 10 10VDC EY Metri-Packe 150
See page 3.400.1 for all E-Coil Fluorocarbon v 12 12vho (IPG9K Rated)

page 3.499. Polvurethane P 20 20VDC Coils with internal diode are
retrofit applications. y 24 24 VDC available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—DIRECTIONAL CONTROL

SP10-58D Spool, 5-Way, 3-Position . . .

DESCRIPTION
A solenoid-operated, 5-way, 3-position, proportional, screw-in hydraulic cartridge
valve with integral brake release port.

OPERATION

When de-energized, the SP10-58D allows flow between 4, 3, 2, and 1. When coil #1
is energized, flow is allowed from 5 to 2, and from 4 to 3. When coil #2 is energized,
flow is allowed from 5 to 4, and from 2 to 3. Load sense is connected to port 5 when
the spool is in shifted positions.

Note: If low voltage is expected on the machine, 12 or 24 volt systems will
require the use of 10 volt or 20 volt coils respectively. See “SP Valves and Coil
Operating Parameters,” page 2.002.1.

FEATURES

¢ Continuous-duty rated solenoid.

* Hardened precision spool and cage for long life.
* Optional coil voltages and terminations

» Cartridges are voltage interchangeable.

¢ Optional manual override.

¢ Optional waterproof E-Coils rated up to IP69K.

SYMBOLS RATINGS
perating Pressure: ar psi) with standard Buna N seals
(0] ing P 250 bar (3625 psi) with dard B N |
USA§|: _ Flow: 22.8 Ipm (6 gpm) max. See performance chart
) @ Internal Leakage: 246 cc/minute (15 cu. in./minute) max. at 207 bar (3000 psi)
r&”—\ H—_ | X Iﬁ] Temperature: -40 to 120°C with standard Buna seals
! S5 S ! Coil Duty Rating: Continuous from 85% to 115% of nominal voltage
Filtration: See page 9.010.1
QIO |®

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
ISO: 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

— — N Installation: No restrictions; See page 9.020.1

Cavity: VC10-5; See page 9.110.1; Cavity Tool: CT10-5XX; See page 8.600.1
| Seal Kit: SK10-5X-MMMM; See page 8.650.1

Coil Nut: Part No. 7004400; Coil Spacer for E-coils: Part No. 4539700

QHs
i
© 7_|—@
]
g@
nw—=

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

PERFORMANCE (cartridge only)

5to 2 or 5to 4 at 100% current, S1 or S2 energized: - - - - - - - Performance with 12 VDC Coils
4 to 3 or2to 3 at 100% current, S1 or S2 energized: ———— and 10.3 bar/150 psi inline compensator
172250 32 ¢St/150 sus oil at 40°C (for other voltages consult factory)
' / Bottom Caoil Top Coil
15.5/225 . 22.7/6
13.8/200 o 7 A ﬁ /
) 18.9/5
% 12.1175 = 1 % I#
< £ 4
5 10.3/150 . E 1514
o id = ) @ /4
W 8.6/125 7 € 1143 \<<
2 6.9/100 4 = T /
9] s =
ﬁ 5.2/75 _ L g 752 \6 / %
O 34550 ! ] 3.8/1
1.7/25 - 0
=] 12 10 08 06 04 02 0 02 04 06 08 10 12
338 7.6 11.4 15.1 18.9 227 : ;
1 5 3 ) 5 5 AMPERAGE with 100 Hz Dither
FLOW lpm/gom Performance information continued on following page.
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%@)HYDRAFORCE

for Brake Release Applications

PERFORMANCE (continued)

DIMENSIONS

SP10-58D

Pressure Compensation

COILS MUST BE INSTALLED

Inlet to Work Port WITH LETTERING UP
26.5/7 148
[\\ 087 148 _ 37.6
M | 221 37.6
T Tk St L
| g | Manqal 075 1
18.9/5 Override i
I /\ " 19.1
N ACROSS
é 15.1/4 ( FLATS
S 11.4/3 / ™ 086 pwp | TORQUE: —
2 N i ' l 5-7 ft-los ==
3 7.6/2 (6.8-9.5 Nm)
= ~~—_| 060 AvP <1 max. H H
T ———
3.8/1 5.77 E 184 bia
1465 467 T ™
190 rcross = -
69 138 207 254 113.8
1000 2000 3000 S2 FLATS E-Coil
DIFFERENTIAL PRESSURE bar/psi TORQUE: -Coi
Sancard [ 24-26 ft-Ibs View
(32.5-35.3 Nm) 075
max. |_ 19.1
| ! |
1.36 I
00l ® 345 - T ™ 199
3.06 00 @ 2.62L@)_:|l': iIJ_ 50.6
77 o) 66.5 -:I- _@_1_
m— EE -~ 4.38
o @ @)_]r_ L 111.3
_é 5.00 L
@ 127 0.34
87
INCH e
MILLIMETRE f | =4 — -
l—-lf—él
0.19 3.63
48 _'I 921
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 sp10-58D__ -_ = - -
Ibs.) Steel with hardened work I I
surfaces. Zinc-plated exposed sur-
faces; Buna N O-rings and back-ups P
standard. Option Voltage _;‘:‘;mcl:l;?ltlon (VvDC)
Standard Ported Body: Weight: None  (Blank) Std. Coil DS Dual Spades
0.41 kg. (0.85 Ibs.); Anodized high- Manual Override B 0 Less Coil*™
) DG DIN 43650
strength 6061 T6 aluminum alloy, Manual Override M 10 10 VDC! DL Leadwires (2)
rated to 207 bar (3000 psi); Ductile For Manual Override opi 12 12VDC
iron bodies available; dimensions so page 1.0011 TN 20 20 VDC DL/W Leads w/Weatherpake
- Connectors
may differ. See page 8.010.1. 24 24 VDC DR Deutsch DT04-2P
Standard Coil: Weight each: 0.27 kg. “includes Std. Coil Nut eutsc
(0.60 Ibs.); Unitized thermoplastic Porting ,_ /DS, DW or DL Termination (VDC)
encapsulated, Class H high Cartridge Only 0 terminations only. E-Coil
temperature magnetwire. SAE6 6T ER Deutsch DT04-2P
See page 3.200.1 SAES 8T E-Coil (IP69K Rated)
E-Coil: Weight each: 0.41 kg. 10 10VDC EY Metri-Pack® 150
(0.9 Ibs.); Perfect wound, fully 12 12VDC (IP69K Rated)
encapsulated with rugged external |7 20 20VDC Coils with internal diode are
metal shell; Rated up to IP69K with Seals 24 24 \VDC available. Consult factory.

integral connectors.
See page 3.400.1 for all E-Coil
retrofit applications.

Buna N (Std.) N
Fluorocarbon V

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES - FLOW CONTROL

HSPEC16-30 Proportional Flow Control Valve

©
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ISO SYMBOL

DESCRIPTION

- oo, |
e
|
|
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®

PERFORMANCE (Cartridge Only)

A high pressure, proportional, solenoid-operated, 3-way, normally-closed, flow
control, screw-in hydraulic cartridge valve intended for post-compensated applications
with load-sense systems. In post-compensated systems, the load-sense port 1 of the
HSPEC16-30 valve is connected to the highest load, which maintains flow sharing
when flow demand exceeds flow supply. Pressure compensation value of the valve
defined as pressure difference between inlet and load sense ports is provided by
appropriate setup of a pump load sense control or by additional pressure compensa-
tor valve, one for the whole system, in case the pump is non-adjustable.

OPERATION

When de-energized, the HSPEC16-30 blocks flow from port 3 to port 2. The valve will
regulate flow out of port 2 regardless of load pressure with flow rate proportional to
current applied to the solenoid.

FEATURES

e Industry-common cavity.

e Efficient wet-armature construction.
e Continuous-duty rated coils. ¢ Optional waterproof E-Coils rated up to IP69K.
¢ Reduced manifold space claim. e Flow sharing possible

¢ All HyPerformance™ valves are tested to the rigorous standards of NFPA specifica-
tion T2.6.1 and are tested at a verfication level of 90% and an assurance of 99%.

RATINGS

Operating Pressure: 350 bar (5075 psi); 10% cycle life; 420 bar (6090 psi)
Note: All HyPerformance™ products are tested for 900K cycles at 350 bar and
100K at 420 bar.

Flow Rating: 132 Ipm (35 gpm) at 220 psi (15 bar) compensation value; 102 Ipm
(27 gpm) at 160 psi (11 bar) compensation value.

Internal Leakage: Port 3 to port 2 or port 1 to port 2: 7 drops/minute with 350 bar
(5075 psi) at port 3.

Operating Temperature: -54° to 107°C (-65° to 225° F) with urethane seals

Installation: No restrictions; See page 9.020.1;

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Cavity: HVC16-3SPEC; See page 9.116.1
Cavity Tool: HCT16-3SPEC; See page 8.600.1
Seal Kit: HSK16-3U-0; See page 8.650.1

Flow vs. Current
12V Coil, 100 Hz PWM
310 bar (4500 psi) Load at Port 2
32 cSt/150 sus oil at 40°C

151/40

I
at 15 bar (220 psi)
compensating value /

114/30 /
95/25

76/20 / /
57/15

/ at 11 bar (160 psi)

38/10 / compensating value -

19/5 2/

300 500 700 900 1100 1300
CURRENT mA

133/35 —

7

FLOW Ipm/gpm

Pressure Drop vs. Flow
Port 3 to 2, 12V Coil, 100 Hz PWM
15 bar (220 psi) Compensation Value
32 ¢St/150 sus oil at 40°C
34.5/500 { {

‘2 31.0/450
= 500 mA
® 27.6/400
el
o
& 24.1/350 ——
& 20.7/300
W 17.2/250 I
5 . /
B 13.8/200
9]
W 103/150 I
1200 mA
O 6.9/100

1

3.4/50

15 30 45 61 76 91 106 121 136
4 8 12 16 20 24 28 32 36

FLOW Ipm/gpm

Performance info. continued on next page.
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with Integral Compensator

PERFORMANCE (Continued)

DIMENSIONS

HSPEC16-30

Flow vs. Load
12V Coil, 100 Hz PWM
15 bar (220 psi) Compensation Value
32 cSt/150 sus oil at 40°C

NOTE: Consult factory for
additional seal options.

151/40 1
1200 mA
133/35 —
T COIL MUST BE INSTALLED
114/30 WITH LETTERING UP
€ 95/25
s ?1.84
E’ 76120 o 67 10-SIZE E-COIL
=3 m
> 5715 ~— 21'1—621 1 200/508
@) R ' 0.75/ 19.1 ——
g e 200 ma == ACROSS
19/5 i i FLATS
] TORQUE:
2.95 5to 7 ft-lbs
1000 2000 3000 4000 5000 =22
69 138 207 276 845 74.8 (7to 10 Nm) 100
PRESSURE bar/psi 554
1.56/ 39.6 254
A ACROSS
FLATS | i,
Recommended Electronic Controllers: ; TO':;?Ulffilb 2.05 ,”.]__ i
See page 2.001.1 or our Electronics catalog. 550 ® 2?508t(t)o 2805’(,;””8 572 \:_:_ —IL ®
912 6 0 soo | | [T D
127.0 (Y
@ -/
INCH 4. . 0.34
_ b H-Series
@ MILLIMETRE 11 Ductile Iron Body 87
F13 %
ORIFICE DISCS SHOULD NOT |EB ' ]
BE USED WITH THIS PRODUCT. E1d
019 | 3.63
4.8 92.1
MATERIALS TO ORDER
Cartridge: Weight: 0.53 kg. HSPEC16-30 - - -
(1.17 Ibs.); Steel with hardened T T T T T T O
work surfaces. Zinc-plated
exposed surfaces. PPDI
urethane seals without back-up
rings standard. Voltage
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); Porting 0 Less Coil™
Fully encapsulated with rugged Cartridge Only 0 12VDC
external metal shell. Rated up to 24 24VDC
IP69K with integral connectors.
Note: See page 3.400.1 for all
E-Coil retrofit applications.
Coil Termination E-Coil
Deutsch DT04-2P  ER (IP69K)
Metri-Pack® 150  EY (IP69K)
Dual Lead Wires  EL (IP69K)
Amp Jr. Timer EJ (IP67)
Seals DIN 43650 EG (IP65)
PPDI urethane U Dual Spades —

For Coils with Zener Diode, add “/2” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV72-20 Proportional Flow Control Cartridge,

Y —
——\

DESCRIPTION

A solenoid-operated, electrically-variable, two-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional flow control valve.

OPERATION

The PV72-20 will regulate flow out of port 2 regardless of system working pressure.
With an increasing current applied to the solenoid, the PV72-20 will increase output
flow.
Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop

is found.
FEATURES
=S o E;(cellent .Iin_earity and hysteresis « Cartridges voltage interchangeable.
E a;aCtegSt'CS'l q or | i e Unitized, molded coil design.
L]
@ Effl'r .ene Spooland cage for Ohg e. * Coil waterproofing standard.
L]
|(?|ent we.t armature contsruc.tlon.. « Manual override option.
e Optional coil voltages and terminations.
SYMBOLS RATINGS , ,
Operating Pressure: Port 1: 240 bar (3500 psi); Port 2: 207 bar (3000 psi)
USASI/ISO: Regulated Flow Rate: 0 to 64 Iom (0 to 17 gpm)
- - Internal Leakage: .38 Ipm (0.1 gpm) fully closed at 207 bar (3000 psi)
r— l—_—_—‘,@_ Electrical: 2 standard voltage ratings
|
I - I Coil Threshold Max. Control
I Voltage Current Current
' — 12 VDC 150 + 100 mA | 1500 + 100 mA
LT . 24VDC | 75:50mA | 750 =50 mA
T | | wa
@ Filtration: See page 9.010.1
- - Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1.
Cavity: VC12-2 Cavity Variation “B”; See page 9.112.1
Cavity Tool: CT12-2X-XX; See page 8.600.1
Seal Kit: SK12-2X-M; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.
PERFORMANCE
Flow vs. Current . Regulated Flow vs. Pressure Drop Recommended Electronic Controllers:
Input Pressure: 240 bar/3500 psi Input Pressure: 240 bar/3500 psi See page 2.001.1 or our Electronics catalog.
12V Coil; 110 Hz PWM 12V Coil; 110 Hz PWM
32 c8¥/150 sus oil at 40°C 32 ¢St/150 sus oil at 40°C
75.6/20 T T T 75.6/20
@PREG 207 bar/3000 psi
é 60/16 % 60/16 I/
g w2 £ as/t2
z 4 =
3 30/8 3 30/8
s S s
~1

20 40 60 80 100
PERCENT OF MAX. CONTROL CURRENT

69 138 207
1000 2000 3000

PRESSURE DROP bat/psi

2.330.1
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Normally Closed

PV72-20

DIMENSIONS
MANUAL COIL MUST BE
OVERRIDE INSTALLED WITH f
OPTION LETTERING UP = 17
M 50.3 ]:I 44.1
MANUAL
OVERRIDE L L
OPTION
"G 125 |
13'— 318 593
4.4
1.06
— 27.0

ACROSS FLATS

TORQUE: 10-12 ft-lbs
(14-16 Nm)
3.37
85.6
D) INCH o)
I MILLIMETRE -
-
1.13 1.06
286 ACROSS rl'__T 26.9
FLATS 2.50 - H——{
TORQUE: 63.5 L1 ®
30 ft-Ibs 3.43
(40.6 Nm) 87.1 1
max. x5 €=
] 1t
0.34
Fra [] ok
8.6
Lt
0.20 @ 250 0.23
5.1 "I 63.5 L' 58
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. (0.7 Ibs.) Pv72-20_ - - -
Steel with hardened work surfaces. L_J
Zinc-plated exposed surfaces. Buna Option(s)
N O-rings and polyester elastomer None (Blank) Terminations D-Coil
back-ups standard. Manual DS Dual Spades
Standard Ported Body: Weight: Override M DG DIN 43650
0.59 kg. (1.3 Ibs.); Anodized high- Manual DL Leadwires (2)
strength 6061 T6 aluminum alloy, Override DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile with Guard G Connectors
iron bodies available; dimensions Terminations E-Coil
may differ. See page 8.012.1. Porting IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. Cartridge Only 0 ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic SAE 10 10T EY Metri-Pack® 150
SAE 12 12T

encapsulated, Class H high
temperature magnet-wire.
See page 3.200.7.

70-Size “E” Coil: Weight: 0.41 kg.
(0.9 Ibs.) Fully encapsulated with
rugged external metal shell.
IP69K rated. See page 3.400.13.

Seals
Buna N (Std.)
Fluorocarbon

N
\'

0
12
24

Coils with internal diode are
available. Consult factory.

Voltage
Less Call

12 VDC
24 VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

HPV12-20 HyPerformance™ Proportional Flow

=

CIRO)
=
©)

ISO SYMBOL

DESCRIPTION

A solenoid-operated, electrically-variable, two-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional flow control valve for high
pressure applications up to 350 bar (5075 psi).

OPERATION

With inlet at port 1, the HPV12-20 will regulate flow out of port 2 regardless of system
working pressure with flow rate proportional to current applied to the solenoid.

FEATURES

e Continuous-duty rated solenoid with optional coil voltages and terminations.
¢ Hardened spool and cage for long life.

e Efficient wet-armature construction.

e Cartridges are voltage interchangeable.

¢ Unitized, molded, waterproof E-Coils rated up to IP69K.

* 1000-hour salt-spray rated solenoid tubes and coils.

* All HyPerformance™ products are tested to the rigorous standards
of the NFPA specification T2.6.1.

* All HyPerformance™ valves are tested at a verification level of 90%
and an assurance of 99%.

RATINGS

et s

PERFORMANCE

Flow vs. Current
Inlet Pressure: 350 bar/5075 psi
12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

No Load at Port 2

60/16 /

45/12 A

76/20
| —

30/8

FLOW Ipm/gpm

15/4

200 400 600 800 1000 1200
CURRENT mA

Performance info. continued on next page.

Operating Pressure: 350 bar (5075 psi); 10% cycle life: 420 bar (6090 psi)
Note: All HyPerformance™ products are tested for 900K cycles at 350 bar
and 100K cycles at 420 bar.

Burst Pressure: 1241 bar (18,000 psi)
Regulated Flow Rate: 0 to 68 Ipm (0 to 18 gpm)

Max. Internal Leakage: 0.38 Ipm (0.10 gpm) at port 2 at zero current
and 345 bar (5000 psi) pressure at port 1

Temperature: -54° to 107°C (-65° to 225°F) with PPDI Urethane seals
Hysteresis: +1.9 Ipm (0.50 gpm) maximum

Dither/PWM Frequency Range: 100 to 250 Hz

Electrical: 2 standard voltage ratings

Max. Control
Current

1050 = 100 mA
525 + 50 mA

Coil Threshold
Voltage Current

12 VDC 250 £ 100 mA
24VDC 125 £ 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.

Cavity: HVC12-2 Cavity Variation “A”; See page 9.112.1
Cavity Tool: HCT12-2X-XX; See page 8.600.1

Seal Kit: HSK12-2U-O; See page 8.650.1

Coil Nut: Part No. 7004420

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.332.1
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Control Valve, Normally Closed
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HPV12-20

PERFORMANCE (continued) DIMENSIONS
Flow vs. Pressure Drop f=——325/826 —=
Inlet Pressure, Meter-in: 350 bar/5075 psi '4— 'y
12V Coil; 110 Hz PWM 105
32 cSt/150 sus oil at 40°C 31.8 »e0
76/20 .
1050 mA =
Ve \ 1 63.5
E 60/16 !
< 800 mf\
£ 452 i DA 1:84 |
= 550 mA 46.7 )
3058
9 r ‘ COIL MUST BE INSTALLED
= WITH LETTERING UP
15/4 350 mA
4 1 ] ﬁ 0.75
69 138 207 276 345 19.1 ACROSS FLATS
1000 2000 3000 4009 5000 TORQUE: 5 — 7 ft-lbs
PRESSURE DROP bar/psi (7~ 10 Nm)
2.99 _ _
75.8
1.06
Ll = 27.0
J I~ 131 LI I
=—— 333 f
ACROSS FLATS -
® 0@ TORQUE: 2 _[r:__L_
243 115 — 125 ft-lbs ’ T
7 (156 — 170 Nm) L_J®
375
INCH 95.3 Iy s
e MILLIMETRE @ CD\
® . N_0:34 P
EIE 8.7
ORIFICE DISC CANNOT R Mounting
BE USED WITH THIS PRODUCT  Ductile iron L Holes
due to HyPerformance™ Cavity. body shown F@) T =
0.35/8.8 ——-I ———2.56/ 65.0 J
MATERIALS TO ORDER
Cartridge: Weight: 0.29 kg. (0.64 Ibs.) HPV12-20 - - -
Steel with hardened work surfaces. T T T T T T
Zinc-plated exposed surfaces.
Urethane O-rings without back-ups
standard. ‘LI_OI_még'I**
Ported Body: Weight: 2.74 kg. Porting 0 Less Coi
. 12 12VDC
(6.05 Ibs.); HyPerformance™ Ductile Cartridge Only 0 24 24 VDO
iron (code 'D') standard. Rated to SAE 16 16TD
345 bar (5000 psi). . **Includes E-Coil Nut.
See page 8.012.1. 1"BSP 8BD
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); Fully ) o
encapsulated with rugged external Seals Coil Termination
metal shell. Rated up to IP69K with PPDI Urethane U Deutsch DT04-2P  ER (IP69K)
integral connectors. Recommended for pressures Metri-Pak 150 EY (IP69K)
See page 3.400.1. above 241 bar (3500 psi). Dual Lead Wires  EL (IP69K)
Note: Consult factory for Amp Jr. Timer EJ (IP67)
DIN 43650 EG (IP65)

additional seal options.

For Coils with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on page 3.400.1

&° HYDRAFORCE.com Return to Table of Contents 2.332.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROLS

PV72-21 Proportional Flow Control Cartridge,

|

SYMBOLS

USASI/ISO:

r————

- —

I

HoH|

|
|
|
|
|
L

|
_

H

m |
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PERFORMANCE

DESCRIPTION
A solenoid operated, electrically-variable, two-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve.

OPERATION

The PV72-21 will regulate flow out of port 2 regardless of system working pressure.
With an increasing current applied to the solenoid, the PV72-21 will decrease output
flow.

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.

FEATURES

e Excellent linearity and hysteresis
characteristics.

* Hardened spool and cage for long life.
e Efficient wet armature construction.
e Optional coil voltages and terminations.

RATINGS

Operating Pressure: Port 1: 240 bar (3500 psi); Port 2: 207 bar (3000 psi)
Regulated Flow Rate: 56 Ipm (15 gpm)

Internal Leakage: .38 Ipm (0.1 gpm) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

e Cartridges voltage interchangeable.
¢ Unitized, molded coil design.

* Coil waterproofing standard.

* Manual override option.

Coil Threshold Max. Control
Voltage Current Current
12VDC 150 + 100 mA 1350 + 150 mA
24 VDC 75 =50 mA 675+ 75 mA

Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1.
Cavity: VC12-2, Cavity Variation “B”; See page 9.112.1
Cavity Tool: CT12-2X-XX; See page 8.600.1

Seal Kit: SK12-2X-M; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Flow vs. Current
Input Pressure: 240 bar/3500 psi
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

@PREG 207 bar/3000 psi

60/16 \

45/12

75.6/20

30/8

FLOW Ipm/gpm

15/4

20 40 60 80 100
PERCENT OF MAX. CONTROL CURRENT

Recommended Electronic Controllers:

Regulated Flow vs. Pressure Drop
See page 2.001.1 or our Electronics catalog.

Input Pressure: 240 bar/3500 psi
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

75.6/20

60/16

45/12

30/8

FLOW Ipm/gpm

N TN

15/4

69 138 207
1000 2000 3000

PRESSURE DROP bar/psi

2.340.1
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Normally Open

PV72-21

DIMENSIONS
MANUAL COIL MUST BE
OVERRIDE INSTALLED WITH
OPTION LETTERING UP
"
MANUAL
OVERRIDE
OPTION
118 0 i ] °
30.0 =
22.9
o 1.06
— 27.0
ACROSS FLATS
TORQUE: 10-12 ft-Ibs
(14-16 Nm)
3.37
85.6
o) INCH D)
I MILLIMETRE -
—
1.13 1.06
-2~ ACROSS 56 0
544 @ 0O 0 28.6 |—I————“’ 6.9
2.44 FLATS 2.50 _yl i
62.0 | .90 - —
é:? TORQUE: 63.5 LI—_QL ®
T 30 ft-Ibs 3.43
(40.6 Nm) 87.1 _i
max, 2 £i=
® i IR
FFa []ok
8.6
L
0.2 @ 250 0.23
5.1 "I 63.5 L' 5.8
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. (0.7 Ibs.) Pv7221 - = - -
Steel with hardened work surfaces. . L]
Zinc-plated exposed surfaces. Buna Option(s)
N O-rings and polyester elastomer None (Blank) Terminations D-Coil
back-ups standard. Manual DS Dual Spades
Standard Ported Body: Weight: Override M DG DIN 43650
0.59 kg. (1.3 Ibs.); Anodized high- Manual DL Leadwires (2)
strength 6061 T6 aluminum alloy, ‘Override DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile with Guard G Connectors
iron bodies available; dimensions Terminations E-Coil
may differ. See page 8.012.1. Porting IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. Cartridge Only 0 ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic SAE 10 10T EY Metri-Pack® 150
encapsulated, Class H high SAE 12 12T Coils with internal diode are
temperature magnet-wire_ available. Consult factory.
See page 3.200.7. Seals
70-Size “E” Coil: Weight: 0.41 kg. BunaN (Std) N Voltage
(0.9 Ibs.) Fully encapsulated with Fluorocarbon V 0 Less Coil
rugged external metal shell. 12 12 VDg
24 24VD

IP69K rated. See page 3.400.13.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

HPV12-21 HyPerformance™ Proportional Flow

SYMBOL

DESCRIPTION
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PERFORMANCE

Flow vs. Current
Inlet Pressure: 350 bar/5075 psi
12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

No Load at Port 2

76/20

g 60/16
>
g 45/12
=
3 sos
-
S isa
200 400 600 800 1000 1200
CURRENT mA

Performance info. continued on next page.

A solenoid-operated, electrically-variable, two-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve for high
pressure applications up to 350 bar (5075 psi).

OPERATION

With inlet at port 1, the HPV12-21 regulates flow out of port 2 regardless of system
working pressure. Increasing current applied to the solenoid will decrease output flow.

FEATURES

» Continuous-duty rated solenoid with optional coil voltages and terminations.
e Hardened spool and cage for long life.

e Efficient wet-armature construction.

¢ Cartridges are voltage interchangeable.

e Unitized, molded, waterproof E-Coils rated up to IP69K.

* 1000-hour salt-spray rated solenoid tubes and coils.

¢ All HyPerformance™ products are tested to the rigorous standards
of the NFPA specification T2.6.1.

* All HyPerformance™ valves are tested at a verification level of 90%
and an assurance of 99%.

RATINGS

Operating Pressure: 350 bar (5075 psi); 10% Cycle Life: 420 bar (6090 psi)
Note: All HyPerformance products are tested for 900K cycles at 350 bar
and 100K cycles at 420 bar.

Burst Pressure: 1241 bar (18,000 psi)
Regulated Flow Rate: 0 to 61 Ipm (0 to 16 gpm)

Max. Internal Leakage: 0.38 Ipm (0.10 gpm) at port 2 at zero current
and 345 bar (5000 psi) pressure at port 1

Temperature: -54° to 107°C (-65° to 225°F) with PPDI Urethane seals
Hysteresis: +1.9 Ipm (0.50 gpm) maximum

Dither/PWM Frequency Range: 100 to 250 Hz

Electrical: 2 standard voltage ratings

Coil Threshold Max. Control
Voltage Current Current

12 VDC 100 + 50 mA | 1100 = 100 mA
24 VDC 50 + 25 mA 550 = 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.

Cavity: HVC12-2 Cavity Variation “A”; See page 9.112.1
Cavity Tool: CT12-2X-XX; See page 8.600.1

Seal Kit: HSK12-2U-O; See page 8.650.1

Coil Nut: Part No. 7004420

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.342.1
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Control Valve, Normally Open
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HPV12-21

PERFORMANCE (continued) DIMENSIONS
Flow vs. Pressure Drop f=——325/826 —=
Inlet Pressure, Meter-in: 350 bar/5075 psi T 'y
12V Coil; 110 Hz PWM 1.25
32 cSt/150 sus oil at 40°C 318
76/20 2.50
A 63.5
£ 60/16 £
g 0mA
g— a5z 300 mA DIA.% —
£ - _\
9 sore COIL MUST BE INSTALLED
- 600 mA WITH LETTERING UP
E _
500 mA 075 AcRross FLATS
1380 2103080 325)070 4207060 5351050 19.1
) TORQUE: 5 - 7 ft-lbs
PRESSURE DROP bar/psi (710 Nm)
299 _ _
75.8
1.06
Ll = 27.0
I I~ 131 [
— 333 f
ACROSS FLATS -
2.25 ]
6 0| @ TORQUE: 2 N
243 115 — 125 ft-lbs ’ T
25 (156 — 170 Nm) L L_J®
‘ 375
INCH 95.3 Iy s
e MILLIMETRE @ CD\
® . N_0:34 P
3 87
ORIFICE DISC CANNOT [ Mounting
BE USED WITH THIS PRODUCT Ductile iron F=t-1 Holes
due to HyPerformance™ Cavity. body shown @ ! J
0.35/8.8 ———2.56 / 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.29 kg. (0.64 Ibs.) HPV12-21 - - -
Steel with hardened work surfaces. T 1T T 1T T g
Zinc-plated exposed surfaces.
Urethane O-rings without back-ups
standard. Porting ‘LIL”aE:g'l**
Ported Body: Weight: 2.74 kg. Cartridge Only 0 102 123\%8 !
. ™ 0
(6.05 Ibs.); HyPerformance™ Ductile SAE 1616TD 24 24 VDC
iron (code 'D') standard. Rated to 1" BSP 8BD
345 bar (5000 psi). **Includes E-Coil Nut.
See page 8.012.1.
E-Coil: Weight: 0.41 kg. (0.9 Ibs.); Fully Coil Termination
Seals Deutsch DT04-2P  ER (IP69K)

encapsulated with rugged external
metal shell. Rated up to IP69K with
integral connectors.

See page 3.400.1.

PPDI Urethane U

Recommended for pressures
above 241 bar (3500 psi).

Note: Consult factory for
additional seal options.

Metri-Pak 150 EY (IP69K)
Dual Lead Wires  EL (IP69K)
Amp Jr. Timer EJ (IP67)
DIN 43650 EG (IP65)

For Coils with Zener Diode, add “/Z” to option code.
For example: “ER/Z”. Not available on all models.
See coil option info. on page 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV16-23 Proportional Flow Control Cartridge,

(T 1N

DESCRIPTION

A solenoid-operated, two-way, normally closed, electro-proportional, hydraulic
cartridge valve intended for use with an external pressure compensator or
load-sensing-style pump control.

OPERATION

When de-energized, the PV16-23 blocks flow from 1 to 2. With increasing current
applied to the solenoid, output flow from 1 to 2 will increase proportionally.

The PV16-23 is intended for use with an operating differential across the valve

of 7 bar to 11 bar (100 psi to 160 psi). The set value of the external pressure
compensator or pump control must provide for both the valve operating differential,
as well as for system losses between the compensator and the PV16-23 at the
maximum required flow.

Operation of Manual Override: To Engage: Turn clockwise approximately 1 turn to

reach start point. Continue another approximately 5 turns to full shift. To Disengage:

Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

vo0®

0]
SYMBOL
USASISO:
(-
O
| F |
ENE=

oo,

PERFORMANCE (Cartridge only)

e Excellent linearity and hysteresis characteristics.
e Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

RATINGS

Maximum Operating Pressure: 241 bar (3500 psi)

Maximum Flow Rate: 95 to 170 Ipm (25 to 45 gpm); see performance graphs.

Maximum Internal Leakage: 0.38 Ipm (0.10 gpm) at port 2 with 13.8 bar (200 psi)
at port 1 with no current applied.

Electrical: EHPRO8 Coil, 2 standard voltage ratings

Coil Voltage | Resistance at 20°C | Threshold Current | Max. Control Current
12 VDC 5.4 ohms 400 + 100 mA 1400 + 100 mA
24 VDC 21.7 ohms 200 £ 50 mA 700 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC16-2; See page 9.116.1; Cavity Tool: CT16-2XX; See page 8.600.1

Seal Kit: SK16-2X-M; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Pressure Drop vs. Flow 1 to 2
at Maximum Control Current
12V EHPRO08 Coil, 110 Hz PWM
138 bar/2000 psi load at 2
32 ¢St/150 sus oil at 40°C

12.4/180

11.0/160

9.7/140

8.3/120

7

6.9/100

~

PRESSURE DROP bar/ps|

5.5/80

20 25 30

35

75.7 946 1136 1325 151.4 170.3 189.3
40

FLOW Ipm/gpm

Recommended Electronic Controllers:

Flow vs. Current at 207 bar/3000 psi
See page 2.001.1 or our Electronics catalog.

Compensating Inlet at 10.3 bar/150 psi
12V EHPRO08 Coil, 110 Hz PWM

32 ¢St/150 sus oil at 40°C
189.3/50

151.4/40

113.6/30

75.7/20

FLOW gpm/lpm

37.9/10

0 20 40 60 80 100
Percent of Maximum Control Current
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Normally Closed PV16-23

DIMENSIONS
COIL MUST BE INSTALLED WITH LETTERING UP
1 19 Manual
30 2 Override ‘G’ 118
Manual — With Guard 50.3
a .. TORQUE:
Override ‘M 5 ft-lbs/7 Nm
— 113 | 140
~ 287 356
Coil Nut 3.00
L —— TORQUE 76.2
10-12 ft-Ibs\
r 14-16 Nm 1. 350 340
E-Coil
3.14 View
79.8
TK
.00
L0 ) cross T 3=
2.25 LA
TORQUE 572 N e
50 ft-lbs 5 oo L
(68 Nm) =——
. 76.2 _} [‘: _‘_ :h i
R + —_—— +—
N [ 17
Eo=d {]o
MILLIMETRE | 56
016 || D256 ‘
4.1 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.46 kg. PV16-23 - - -

(1.02 Ibs.) Steel with hardened
work surfaces. Zinc-plated

_ T OLIJ
O-rings and polyester elastomer Option

exposed surfaces. Buna N

Termination (VDC)
back-up standard. None (Blank) D-Coil
Standard Ported Body: Weight: Manual Override M Coil Voltage DS Dual Spades
0.57 kg. (1.25 Ibs.) Anodized Manual Override 0 Less Coil** DG DIN 43650

high-strength 6061 T6 aluminum
alloy, rated to 207 bar (3000 psi).
Ductile iron bodies available;
dimensions may differ.
See page 8.016.1

EHPRO08 D-Coil: Weight: 0.10 kg.
(0.22 Ibs.) Unitized thermoplastic
encapsulated, Class H high tem-
perature magnetwire.
See page 3.200.1

EHPRO8 E-Coil: Weight: 0.14 kg.
(0.3 Ibs.) Fully encapsulated with
rugged external metal shell.
Rated up to IP69K with integral
connectors. See page 3.400.1

with Guard G

For Manual Override info.
see page 1.001.1

Porting ,_
Cartridge Only 0
SAE 12 12T
SAE 16 16T
3/4in. BSP* 6B

12 12VDC DL
24 24VDC

** Includes D-Coil Nut

ER

Seals
N Buna N (Std.)

EY

V  Fluorocarbon

1in. BSP* 8B
*BSP Body; U.K. Mfr. Only

Leadwires (2)

DL/W Leads w/Weatherpake

Connectors
Termination (VDC)
E-Coil

Deutsch DT04-2P
(IP69K Rated)

Metri-Pack® 150
(IP69K Rated)

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV08-30 Proportional Flow Control Cartridge,

SYMBOLS

USASI/ISO:

©

r =

i

—
) 4

el
©_

2-Ported:

o

@I |
T

L 1e

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type 2-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION

The PV08-30 will regulate flow out of port 3 regardless of system working pressure.
With an increasing current applied to the solenoid, the PV08-30 will increase output
flow.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving (dead-headed), a small bleed orifice is required at
the priority port (port 3). Consult factory.

FEATURES

* Excellent linearity and hysteresis characteristics.
* Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

RATINGS
Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
Regulated Flow Rate: Bypass Blocked, Range A: 11.4 Ipm (3.0 gpm)

Bypass Blocked, Range B: 5.7 Ipm (1.5 gpm)

Bypass Open, Range A: 11.4 Ipm (3.0 gpm)

Bypass Open, Range B: 5.7 Ipm (1.5 gpm)
Nominal Input Flow: Bypass Open, Range A: 15.2 Ipm (4.0 gpm)

Bypass Open, Range B: 7.6 Ipm (2.0 gpm)

Maximum Input Flow: Bypass Open, Range A: 22.8 Ipm (6.0 gpm)

Bypass Open, Range B: 22.8 Ipm (6.0 gpm)
Internal Leakage: 100 cc/min. (6 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings (Uses EHPR Series Coil; See page 3.200.8)

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 400 + 100 mA 1400 + 150 mA
24 VDC 200 + 50 mA 700+ 75 mA

Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1.
Cavity: VC08-3; See page 9.108.1; Cavity Tool: CT08-3X-XX; See page 8.600.1
Seal Kit: SK08-3X-MM; See page 8.650.1 for seal kit options

and appropriate seals based on application temperature range.

PERFORMANCE
Nominal Flow vs. Current Regulated Flow vs. Pressure Drop Regulated Flow vs. Pressure Drop
207 bar/3000 psi; 12V Coil; 200 Hz PWM 2-Ported; Flow Range A 2-Ported; Flow Range B
32 ¢St/150 sus oil at 40°C 240 bar/3500 psi Inlet 240 bar/3500 psi Inlet
______ Range A, 2-Ported or 3-Ported 12V Coil; 200 Hz PWM 12V Coil; 200 Hz PWM
Range B, 2-Ported or 3-Ported 32 cSt/150 sus oil at 40°C 32 cSt/150 sus oil at 40°C
15.2/4 15.2/4 T 7.6/2 ‘
_ | [15AmP 50 AMP
€ 11an Pl € jran [ §
s P = 1.1 AMP 2 \AMP
£ ’ 1.10
Z 762 i’ § 7.6/2 r 1 § 3.8/1 i
% Il | 9 0.8 AMP 9 0.80 AMP
o 3.8/1 7 w381 7 } w i
>~ o4 /‘\MP / 0.40 :AMP
69 138 207 276 69 138 207 276
PERCENTZgF MA‘;? CON?I'?ROL SSRRE}\?? 1000 2000 3000 4000 1000 2000 3000 4000
‘ PRESSURE DROP bar/psi PRESSURE DROP bar/psi
2.370.1 Return to Table of Contents &°"HYDRAFORCE.com



%@)HYDRAFORCE

Normally Closed

PV08-30

DIMENSIONS
. 123
31.2
0.88
221
TORQUE: 4-5 ft-lbs
2.06 =— (710 Nm) | —
52.3

0.88
22.1 060 1
ACROSS FLATS 152 [T T1 117
TORQUE: 212 f@ 29.7
20 ft-Ibs 538 L m Tl
(27.1 Nm) T
2.62 WL 1®
66.5 _{
> Fa o«
' 1
INCH |_ )=!4 ~| 0.2
MILLIMETRE 025 __| @ 500 =1
6.4 50.8
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 Ibs.) Pvo8-30 - = @ - -
Steel with hardened work surfaces. L[ | L L
Zinc-plated exposed surfaces. Buna
N O-rings and polyester elastomer Flow R -
back-ups standard. .—q_ow ange Terminations
) (Required. See A DS Dual Spades
Standard Ported Body: Weight: Performance Curves) B DG DIN 43650
0.27 kg (0.60 Ibs.) Anodized hlgh- DL Leadwires (2)
strength 6061 T6 aluminum alloy, Obti DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile —RM Connectors
iron bodies available; dimensions one (Blank)
may differ. See page 8.008.1 Coils with internal diode are
ilable. Consult factory.
EHPR Series Coil: Weight: 0.32 kg. avalable. onsutiactory
(0.7 Ibs.) Unitized thermoplastic Porting
encapsulated, Class H high Cartridge Only 0 Voltage
temperature magnet-wire. SAE6 6T Seals 0 Less Coil
See page 3.200.8. 3/8in. BSP* 3B Buna N (Std.) N 12 12VDC
*BSP Body; U.K. Mfr. Only Fluorocarbon V 24 24 VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROLS

HPV12-30 HyPerformance™ Proportional Flow,

— DESCRIPTION

‘ ’ A high pressure, solenoid-operated, electrically-variable, three-port, pressure-
compensated, spool-type, normally closed when de-energized, proportional flow
control valve. It can be used as a priority-type flow regulator with pressure-compen-
sated, regulated and bypass flow. It can also be used as a restrictive-type 2-way,
pressure-compensated flow regulator when the bypass line (port 2) is blocked.

OPERATION

The HPV12-30 will regulate flow out of port 3 regardless of system working pressure.
With an increasing current applied to the solenoid, the HPV12-30 will increase output
flow.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.

FEATURES
* Excellent linearity and hysteresis.
* Hardened spool and cage for long life.
* Optional coil voltages and terminations.
e Efficient wet armature construction.
e Cartridges voltage-interchangeable.
ISO SYMBOL ¢ Unitized, molded coil design.

- - » Coil waterproofing standard.
* Manual override option.
| L | ¢ All HyPerformance™ products are tested to the rigorous standards

T of the NFPA specification T2.6.1.
— 3 * All HyPerformance™ valves are tested at a verification level of 90%

r 1 and an assurance of 99%.

U m |
TlT RATINGS
_@) @_ Operating Pressure: 350 bar (5075 psi); 10% life cycle 420 bar (6090 psi)
Proof Pressure: 690 bar 10,000 psi
PERFORMANCE Burst Pressure: 1380 bar (20,000 psi)
Internal Leakage: 380 mil/min. (0.10 gpm) at port 3 at 0 current with 350 bar (5075
Flow vs. Current psi) at port 1 (port 2 blocked)
3;% 'g;: 5587959";3)";:1":1 E:m’”gﬁht Electrical Parameters (with size 10 E-series coil):
310 bar (4500 psi) Load Pressure at 3; Coil Voltage | Coil Inductance | Threshold Current|Max. Control Current
a2 oo n ot L}loarjot’gv(“fo 4F) 12 VDC 247 250 + 100 mA 1100 + 100 mA
75.7120 24 VDC 973 125 £+ 50 mA 550 + 50 mA
g 60.6/16 sroea— L7 A--- Filtration: See page 9.010.1
T 45512 / Operating Fluid Temperature: -54°C - 107°C (-65°F - 225°F) with Urethane seals
§ 5038 Fluids: Mineral-based or synthetics with lubricating properti_es _at visposities of
<} A 2-Ported - - - 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
A ’ Installation: No restrictions; See page 9.020.1.
il Cavity: HVC12-3; See page 9.110.1

200 400 600 8OO 1000 1200 Cavity Tool: HCT10-3X-XX; See page 8.600.1

Percent of Max. Control Current . .
Seal Kit: HSK12-3X-00; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:

Performance info. continued on following page. 262 e BT e sy Sleiees ceke)
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Normally Closed

PERFORMANCE (Continued)

DIMENSIONS

<{=E®HYDRAFORGE

HPV12-30

Flow vs. Current
76 Ipm (20 gpm) Input Flow with
350 bar (5075 psi) Inlet Relief at 1;
310 bar (4500 psi) Load Pressure at 3;
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C (104°F)

75.7/20
[p—
£ 60.6/16 A1
\% 3-Ported — //
E_ 45.5/12 y
% 30.3/8 %
] 2-Ported - - -
[TH
15.1/4

200 400 600 800 1000 1200
Percent of Max. Control Current

Priority Flow vs. Load
3-Ported; 76 Ipm (20 gpm) Input Flow

-

n
o
o

8
(6]

COIL MUST L

BE INSTALLED

WITH LETTERING UP

0.75
—— 191
[ ACROSS FLATS
TORQUE 1.84
5-7 ft-lbs DIA. 26>

(7-10 Nm)

1.31
33.3

E-Coil
View

with 350 bar/5075 psi Inlet Relief at Port 1; S — —{
12V Coil; 110 Hz PWM; 32 cSt/150 sus oil at 40°C ACROSS T
Bypass Higher than Priority Priority Higher than Bypass FLATS 115
76/20 no? mA @ TORQUE % :’ - —:' j.Z
£ 6116 1100mA —— 115-125 ft-lbs : 1]
£ sz | woma o | 20 (156-170Nm) | 305 ] | e
2 am ‘ 82.6 T =1
g SOO‘mA SOO‘mA @ _: _ :_
1o 400‘mA 400‘mA 142)%‘ @ L1 0.34
: 8.6
S00 4000 3000 2000 1000 1000 2060 3000 4000 00D r INCH
PRESSURE DROP bar/psi @ | _1} r _|_ _} {,: i}
ORIFICE DISC |_ L _:_ 4 —|_f
CANNOT BE USED Ductile Iron |
WITH THIS PRODUCT Body Shown  0.19 __| ® 3.62
4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight (without coil and HPV12-30 - _ _ -_ -__ _
nut): 0.32 kg. (0.70 Ibs.) Steel with L | L L
hardened work surfaces. PPDI
urethane seals without back-up rings Coil Terminations
standard. . Porting IP69K Rated
Standard Ported Body: Weight: 4.0 kg Cartridge Only 0 ER Deutsch DT04-2P
(8.93 Ibs.) HyPerformance™ Ductile SAE 12 12TD EY Metri-Pack® 150
iron (Code 'D') standard. Rated to 3/4"BSP 6BD EL Dual Leads
345 bar (5000 psi). Coils with internal diode are
See page 8.012.1. available. Consult factory.
12-Size “E” Coil: Weight: 1.0 kg. Seals

(2.2 Ibs.) Fully encapsulated with
rugged external metal shell.
IP69K rated. See page 3.400.15.

PPDI Urethane U

Note: PPDI Urethane seals are recommended

for pressures over 241 bar (3500 psi).

Note: Consult factory for additional seal
options.

_I Voltage
0 Less Call
12 12VDC
24 24VDC

&°‘HYDRAFORCE.com

Return to Table of Contents

2.371.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV70-30 Proportional Flow Control Cartridge,

DESCRIPTION

[ f T ] A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-

type, normally closed when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type 2-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION
e -30 will regulate flow out of port 3 regardless of system working pressure.
2 The PV70-30 will late fl f 3 dl f ki
- With an increasing current applied to the solenoid, the PV70-30 will increase output
| flow.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.
® Operation of Manual Override:
® pooo To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

® FEATURES
* Excellent linearity and hysteresis. * Cartridges voltage interchangeable.
SYMBOLS e Hardened spool and cage for long life. e Unitized, molded coil design.
¢ Optional coil voltages and terminations. * Coil waterproofing standard.
USASI/ISO: e Efficient wet armature construction. e Manual override option.
0 RATINGS
r _—_; Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
! - ! Regulated Flow Rate: Bypass Blocked, Range A: 26 Ipm (7 gpm)
Bypass Blocked, Range B: 17 Ipm (4.5 gpm)
— ——3 ¢+ 7 Bypass Open, Range A: 30 Ipm (8 gpm)
. 1 | Bypass Open, Range B: 17 Ipm (4.5 gpm)
YTITYV W‘J Maximum Input Flow: Bypass Open, Range A: 50 Ipm (13 gpm)
2| |® Bypass Open, Range B: 26 Ipm (7 gpm)
- - Internal Leakage: 197 cc/min. (12 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings
Coil Voltage | Threshold Current | Max. Control Current
PERFORMANCE 1ZVDC. | 2502 106 mA 1250 = 150 mA
24 VDC 125 + 50 mA 600 + 75 mA
Flow vs. Current i -
207 bar/3000 psi; 12V Coil; 110 Hz PWM Filtration: See page 9.010.1
............ a2 CF?;/r: 590 iug_gloﬁte‘éom Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
_______ Range A 3-Ported 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Range B, 2-Ported or 3-Ported Installation: No restrictions; See page 9.020.1.
87910 Cavity: VC10-3; See page 9.110.1
£ 038 T Cavity Tool: CT10-3X-XX; See page 8.600.1
%” 22.7/6 22 Seal Kit: SK10-3X-MM; See page 8.650.1 for seal kit options
§ o and appropriate seals based on application temperature range.
3 15.1/4 s
T 7 o
1= Recommended Electronic Controllers:
20 40 60 80 100 See page 2.001.1 or our Electronics catalog.

PERCENT OF MAX. CONTROL CURRENT

Performance info. continued on following page.
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Normally Closed

PERFORMANCE (Continued)

DIMENSIONS

PV70-30

Regulated Flow vs. Pressure Drop

MANUAL OVERRIDEn

2-Ported; Flow Range A OPTION "M" MANUALQ
240 bar/3500 psi Inlet Oé’)ﬁfgﬁE“
12V Coil; 110 Hz PWM G =
32 ¢St/150 sus oil at 40°C .
37.9110 ‘ ﬂ .
£ aoms 1.3 AMP 441 ] E
Q : S s A L
EZ 22.7/6 +1.0 AMP l—
g 15.1/4 'L’OJAMP —
7.6/2 ]L’OAAMP - - 1.06 :
|~ ‘ 270
69 138 207 276 [UJ/ ACROSS FLATS @
1000 2000 3000 4000 — TORQUE: 10-12 ft-lbs
PRESSURE DROP bar/psi 057 (14-16 Nm)
856
Regulated Flow vs. Pressure Drop __INCH__
2-Ported; Flow Range B 2.70 D) MILLIMETRE O]
240 bar/3500 psi Inlet 68.6 L' L
12V Coil; 110 Hz PWM 0.74
32 ¢St/150 sus oil at 40°C 18.8 —['Ijj:,_
22.7/6 \ \_ 113 - )
£ 189 [ o — :ggoss FLATS Pl 1.98
S 1.00 AMP ne Sy
g 1514 [ ‘ % ® TORQUE: 212 O 1 _E_ H }
§ 1.4/3 0.75 AP " @Yoot 27 ft-los max. 53.8 ¥ _*uka
S renf 1 ‘ (36.7 Nm) 2.62 I e
o 0.50 AMP 66.5 _l} = —'|'-—+. {r—
3.8/ 7 : ) ‘ I‘ ol ‘I_f
| —— 028
69 138 207 276 0.25 ® 2.00 7.1
1000 2000 3000 4000 W 50.8
PRESSURE DROP bar/psi
MATERIALS TO ORDER
Cartridge: Weight: 0.19 kg. (0.42 Ibs.) Pv7O-30 __ - - -
Steel with hardened work surfaces. L[ | [
Zinc-plated exposed surfaces. Buna
lgl Ol;rlngs anddpolélester elastomer Flow Range _ Terminations D-Coil
ack-ups standard. Required. See A Portl_ng DS Dual Spades Spades
Standard Ported Body: Weight: Performance g 0 Cartridge DG DIN 43650
0.36 kg. (0.80 Ibs.) Anodized high- Curves. Only DL Leadwires (2)
strength 6061 T6 aluminum alloy, 6T SAE6 DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile 8T SAE 8 Connectors
iron bodies available; dimensions 2B 1/4in. BSP* . ,
may differ. See page 8.010.1 ’7 3B 3/8 in. BSP* Terminations E-Coil
wmy il S Option(s *BSP Body;
70-Size “D CQI!. Weight: 0.32 kg. —%(r;) Elank) UK. M(f)r.}é)nly ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic EY Metri-Pack® 150
; Manual
encapsulated, Class H high Override M Coils with internal diode are
temperature magnet-wire. Manual Seals available. Consult factory.
See page 3.200.7. ;
p g Overnde Buna N (Std) N
70-Size “E” Coil: Weight: 0.41 kg. with Guard G Fluorocarbon V Voltage
(0.9 Ibs.) Fully encapsulated with 0 Less Coil
rugged external metal shell. 12 12VDC
24 24VDC

IP69K rated. See page 3.400.13.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV72-30 Proportional Flow Control Cartridge,

[

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type 2-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION
The PV72-30 will regulate flow out of port 3 regardless of system working pressure.
With increasing current applied to the solenoid, the PV72-30 will increase output flow.
Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis .

¢ Cartridges voltage interchangeable.

(® poood
O]
SYMBOLS
USASI/ISO:
—0_
-
[ - [
—— 3+
T T W]
<t
@ _
PERFORMANCE

e Hardened spool and cage for long life.
e Efficient wet armature construction.
e Optional coil voltages and terminations.

RATINGS

¢ Unitized, molded coil design.
* Coil waterproofing standard.
* Manual override option.

Operating Pressure: Port 1: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
Regulated Flow Rate in 3-Port Mode: Range A: 57 Ipm (15 gpm)

Range B: 38 Ipm (10 gpm)
Maximum Input Flow in 3-Port Mode: Range A and B: 114 Ipm (30 gpm)
Maximum Flow Rate in 2-Port Mode: Range A: 53 Ipm (14 gpm)

Range B: 31 Ipm (8 gpm)
Note: For increased flow capacity in a 2-port flow control, see model PV72-20
Internal Leakage: .38 Ipm (0.1 gpm) fully closed at 207 bar (3000 psi)

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current

Max. Control Current

12VDC 350 + 100 mA

1600 + 200 mA

24 VDC 175 £ 50 mA

800 + 100 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.112.1; Cavity Tool: CT12-3X-XX; See page 8.600.1

Seal Kit: SK12-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Flow vs. Current
Input Flow: 76 Ipm/20 gpm
12V Coil; 110 Hz PWM
3-Ported — ; 2 Ported - - - -
32 ¢St/150 sus oil at 40°C

76/20 . : :
@PREG 207 bar/3000 psi
é 60/16
= A 7 -
_g 45/12 bz
% 30/8 27 T
= s ]
[T s =7
15/4 S
20 40 60 80 100

PERCENT OF MAX. CONTROL CURRENT

Regulated Flow vs. Pressure
Input Flow: 76 Ipm/20 gpm
12V Coil; 110 Hz PWM
32 cST/150 sus oil at 40°C

76/20 T T T
A— B--

c 60/16

Q

(=]

T 4512

a | | —

z 308 | ——F==1="]

O N A A R e

ot -

W 15/4
276 138 0 bar 138 276
4000 2000 0 psi 2000 4000
Bypass > Regulated Regulated > Bypass

PRESSURE

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.374.1
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Normally Closed

PV72-30

DIMENSIONS
MANUAL OVERRIDE
-RF MANUAL
OPTION "M OVERRIDE
OPTION _f
g T
1.98 1.74
50.3 44.1
67 0.87 1.86
70| |21 [T #2106
- 270
U::U/ ACROSS FLATS
— TORQUE:
10-12 ft-lbs
337 (14-16 Nm)
85.6
2.70
270 5 INCH s
68.6 :i MILLIMETRE :i
—
: 212 == 29.2
ACROSS
278 (3 FLATS 538 J_: _ Jl_@t
o6 TORQUE: 325 .
08 T 35 hibs 26| [F=n H=l
® (47.4 Nm) 1
max. 4.00 | | 0.34
< 101.6 ®J==JJ 86
Ly R ¢
T il
019_ | 362
48 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 Pvr2-30__ - - -
Ibs.) Steel with hardened work L[ | L L
surfaces. Zinc-plated exposed
;ggﬁ:} Buna N O-rings and Flow Range Portin Terminations D-Coil
elastomer back-ups standard Required. See A 0 Cartrid DS Dual Spades
: Performance g artridge DG DIN 43650
Standard Ported Body: Weight: Curves. Only DL Leadwires (2)
1.09 kg. (2.4 Ibs.) Anodized high- 10T SAE 10 DL/W Leads wWeatherpak®
strength 6061 T6 aluminum alloy, 12T SAE 12 Ceoins(’agorsea erpa
rated to 207 bar (3000 psi). Ductile 16T SAE 16 . .
iron bodies available; dimensions ’7 4B 1/2in. BSP* WM
may differ. See page 8.012.1 Option(s) 6B 3/4in. BSP* 69K Rated
e s i None (Blank) *BSP Body: ER Deutsch DT04-2P
70-Size “D” Coil: Weight: 0.32 kg. v EY Metri-Pack® 150
(0.7 Ibs.) Unitized thermoplastic O'\\//'gméa; M UK. Mir. Only Cote with inermal diod
. Olls with Internal diode are
?en;?gf:tlﬁﬁgdrhg;zst-ui?elzgh Manual Seals available. Consult factory.
S 30007 ' Override Buna N (Std.) N
ee page 52957+ with Guard G Polyurethane P Voltage
70-Size “E” Coil: Weight: 0.41 kg. Fluorocarbon V 0 Less Coil
(0.9 Ibs.) Fully encapsulated with 12 12 VDC
rugged external metal shell. 24 24\VDC

IP69K rated. See page 3.400.13.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV76-30A Proportional Flow Control Cartridge,

SYMBOLS

USASI/ISO:

r e

L

—
| L

o%

PERFORMANCE

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type 2-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION

The PV76-30A will regulate flow out of port 3 regardless of system working pressure.
With increasing current applied to the solenoid, output flow will increase.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.

Operation of Manual Override: To Engage: Turn clockwise approximately 1 turn to
reach start point. Continue another approximately 5 turns to full shift. To Disengage:
Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

* Excellent linearity and hysteresis characteristics.
* Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

RATINGS
Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)

Regulated Flow Rate: Range A: 3-Ported: 94.6 Ipm (25.0 gpm)
Range A: 2-Ported: 85.2 Ipm (22.5 gpm)

Nominal Input Flow: Bypass Open, 3-Ported: 121 Ipm (32.0 gpm)

Maximum Input Flow: Bypass Open, 3-Ported: 151.4 Ipm (40.0 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) at zero current

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current
12 VDC 300 + 100 mA
24 VDC 150 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC16-3; See page 9.116.1; Cavity Tool: CT16-3X-XX; See page 8.600.1

Seal Kit: SK16-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Max. Control Current
1600 + 100 mA
800 + 50 mA

3-WAY VALVE
Regulated Flow vs. Current
240 bar/3500 psi Inlet
207 bar/3000 psi at Port 3; No Load at Port 2
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

113.5/30

94.6/25 v

75.7/20 v

56.8/15 /
L1

37.9/10

FLOW Ipm/gpm

18.9/5

10 20 30 40 50 60 70 80 90 100
PERCENT OF MAX. CONTROL CURRENT

3-WAY VALVE
Regulated Flow vs. Load
240 bar/3500 psi, 121 Ipm/32 gpm Inlet
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

113.5/30 T
1.60 amp
£ 94.6/25 —— —t
Q.
S 757120 125;”“’
o
— 56.8/15 1.0 am|
5 —
37.9/10
™ 0.7 ?mp
18.9/5 0.4 amp
I
276 138 0 138 276
4000 2000 2000 4000
PRESSURE bar/psi
Byp. P > Reg. P Reg. P > Byp. P

2.376.1
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Normally Closed

PV76-30A

PERFORMANCE (continued) DIMENSIONS
2-WAY VALVE
Regulated Flow vs. Current N
240 bar/3500 psi Inlet T
207 bar/3000 psi at Port 3 MANUAL MANUAL 198 174
12V Coil; 110 Hz PWM OVERRIDE OVERRIDE 50.3 747
113.5/30 32 ¢St/150 sus oil at 40°C OP"\I'IIION OPEION l
£ 94.6/25 —
[o % ‘
ig” 75.7/20 / X 18
£ 568/15 0.0
% 37.9/10 ] 3
z P
18.9/5 ﬂ — 1.06
119.9 270
10 20 30 40 50 60 70 80 90 100 ACROSS FLATS
PERCENT OF MAX. CONTROL CURRENT 308 381 TORQUE:
101.0 96.8 10-12 ft-lbs
(14—16 Nm)
2-WAY VALVE
Regulated Flow vs. Pressure Drop 1.00
240 bar/3500 psi Inlet 254
12V Coil; 110 Hz PWM
13530 32 cSt/150 sus oil at 40°C —— Z T B
: ‘ 1.50 =
94.6/25 1:602mp T—— = 35, ACROSS lr
5 2samp | T —T— ® FLATS 25 =T
2 75.7120 1'25‘3”“3 — 2.96 TORQUE: 54.0 - :_Il_ I ®
§ 56.8/15 1.0 amp 75.1 50 ft-lbs ~ 5:00 L | _n —4
9 37.910 0.7 lamp ® (67.8 Nm) 1270 @--:___:_It_
z 1 max. 4.38 [
18.9/5 0.4 amp 111 =
! ® ' 034
53050 11500% 2157020 325:‘020 _Bf
PRESSURE DROP bar/psi 1
MILL”I\‘I\SI;:TRE N T T -
I -t
I
0.18 @ 363
476 AJ 921
MATERIALS TO ORDER
Cartridge: Weight: 0.54 kg. (1.19 PV76-30A _ - - _-__
Ibs.) Steel with hardened work L |
surfaces. Zinc-plated exposed
surfaces. Buna N O-rings and Terminati D-Coil
polyester Option(s) DS Derrlnlsna(ljw
elastomer back-ups standard. None (Blank) DG D:Jl\? 43%35 Oes
Standard Ported Body: Weight: Manual DL Leadwires (2)
1.6 kg. (3.35 Ibs.) Anodized high- Override M _ DL/W Leads wWeatherpak®
strength 6061 T6 aluminum alloy, OMan%aI Porting Connectors
rated to 207 bar (3000 psi). Ductile withvghrérg G 0 Cartridge - )
iron bodies available; dimensions 12T g;'é’ i W
may differ. See page 8.016.1
70 Siz); “D” Coil: \F/)Vegight' 0.32 kg 16T SAE 16 ER  Deutsch DT04-2P
- : e : EY Metri-Pack® 150
(0.7 Ibs.) Unitized thermoplastic Colls with i )

. oils with internal diode are
encapsulated, Class H high Seals available. Consult factory.
temperature magnet-wire. 5 N (S N
See page 3.200.7. una N (Std.) Voltage

Fluorocarbon V .

70-Size “E” Coil: Weight: 0.41 kg. 0 Less Caoil
(0.9 Ibs.) Fully encapsulated with 12 12VDC
24 24VDC

rugged external metal shell.
IP69K rated. See page 3.400.13.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV42-M30 Proportional Flow Control Cartridge,

DESCRIPTION

U.S. Patent -

6,966,329 A solenoid-operated, two-stage, three-po_rt, pressure-compensated, spool-type, nor-
mally closed when de-energized, proportional flow control valve. It can be used as a
priority-type flow regulator with pressure-compensated, regulated and bypass flow.
OPERATION
The PV42-M30 will regulate flow out of port 3 regardless of system working pressure
at 3 or at bypass port 2. Two priority flow ranges are provided for better resolution:
Range A for priority flow up to 170 Ipm/45 gpm, and Range B for priority flow up to
132 Ipm/35 gpm. For either range, the input flow at 1 can be up to 225 Ipm/60 gpm.
Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.

Operation of Manual Override: To Engage: Turn clockwise approximately 3 turns to
reach start point. Continue another approximately 2 more turns to full shift. To Disen-
gage: Turn counterclockwise approximately 5 turns to positive stop.
FEATURES
* Excellent linearity and hysteresis characteristics.
* Hardened spool and cage for long life.
¢ Optional coil voltages and terminations.
SYMBOLS « Efficient wet armature construction.
USASI/ISO: RATINGS , ,
_ _ o Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
@ Regulated Flow Rate: Range A: 190 Ipm (50 gpm) maximum
F—— 4= —1 Range B: 132 Ipm (35 gpm) maximum
C T | | Maximum Input Flow: 225 Ipm (60 gpm)
T | Maximum Internal Leakage: 1.52 Ipm (0.40 gpm) at zero current
S Y + - — 9 Electrical: 2 standard voltage ratings
== + J'Sﬁ , Coil Voltage | Threshold Current | Max. Control Current
. :____T 12VDC 400 + 100 mA 1400 + 150 mA
24 VDC 200 + 50 mA 700 + 75 mA
L _@) @ _ ] Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1.
Cavity: VC42-M3; See page 9.142.1; Cavity Tool: CT42-M3X-XX; See page 8.600.1
Seal Kit: SK42-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.
PERFORMANCE
Range A Range A, 3-Way Recommended Electronic Controllers:
Regulated Flow vs. Current Regulated Flow vs. Load See page 2.001.1 or our Electronics catalog.

207 bar/3000 psi at Port 3
at 190 Ipm/50 gpm Input Flow
12V Coil; 110 Hz PWM

32 cSt/150 sus oil at 40°C
228/60

189/50 —

|1
151/40

114/30

76/20

FLOW Ipm/gpm

38/10

10 20 30 40 50 60 70 80 90100
Percent of Max. Control Current

240 bar/3500 psi, 190 Ipm/50 gpm Inlet
12V Coil; 110 Hz PWM

32 cSt/150 sus oil at 40°C
228/60 i

c 18950 [-—1-4amp
o ~
2 151/40 H—0.9 amp
E | —
= 114/30 ]
0.7 amp | —T |

Q 76120
T \

38/10 (—0.5 amp [

—

\
207 138 69 0 69 138 207
3000 2000 1000 1000 2000 3000

PRESSURE bar/psi
Byp. P > Reg. P Reg. P > Byp. P

2.378.1
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Normally Closed

PERFORMANCE (continued)

DIMENSIONS

PV42-M30

U.S. Patent 6,966,329

Reguistsd v, Curreet MANUAL
egulate ow vs. curren
207 bar/3000 psi at Port 3 O'\\/}IEII\ZJILFJ{IAS_E OgE—‘?rgﬁ E
at 125 Ipm/33 gpm Input Flow
12V Coil; 110 Hz PWM OF:"I\'/:PN WITHugll'JARD
32 cSt/150 sus oil at 40°C
151/40
é 114/30
£
;Q' 76/20 / _— % [_
Q ACROSS FLATS
= TORQUE:  , 40 4.60
i 10-12ftbs 55 116.9
10 20 30 40 50 60 70 80 90 100 0.0 (14-16 Nm) MAX
Percent of Max. Control Current
1.88
7276 ACROSS
Range B, 3-Way FLATS
Regulated Flow vs. Load .
240 bar/3500 psi, 125 lpm/33 gpm Inlet g?igﬁElb ‘l%—
12V Coil; 110 Hz PWM — -1bs ===
is140 32 cSt/150 sus oil at 40°C (88-102 Nm) clo
1.4 amp @ i
4 ™ N\
§ 11430 [T 0.0 amp 358 M42 x 2.0 - 6g
s | | _— 90.9 THREAD
§ 7620 oo
g | ] ® ©l9
L 3810 o5 amp __INCH
I o I B = MILLIMETRE
207 138 69 0 69 138 207 @
3000 2000 1000 1000 2000 3000
PRESSURE bar/psi
Byp. P > Reg. P Reg. P > Byp. P
MATERIALS TO ORDER
Cartridge: Weight: 0.89 kg. (1.97 Ibs.); Pvg2-M30 __ __ - - -
Steel with hardened work surfaces. L L]
Zinc-plated exposed surfaces.
lastomer backups standard. Flow Range Terminations
P ' 190 Ipm Porting DS Dual Spades
Ported Body: Consult factory. (50 gpm) A Consult DG DIN 43650
EHPR Series Coil: Weight: 0.32 kg. Up to 132 Ipm Factory DL Leadwires (2)
(0.7 lbs.) Unitized thermoplastic (35gpm) B DL/W Leads w/Weatherpak®
encapsulated, Class H high Connector
temperature magnet-wire. ER Deutsch DT04-2P
See page 3.200.8. QM) Coils with internal diode are
None (Blank) available. Consult factory.
Manual Override M
Manual Override Voltage
with Guard G Seals 0 Less Coll
Buna N (Std.) N 12 12VDC
Fluorocarbon V 24 24VDC

Polyurethane P

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV08-31 Proportional Flow Control Cartridge,

SYMBOLS

DESCRIPTION

USASI/ISO:

r—t=

H oH| |

T
_

2-Ported:

-

@

L.

T

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type 2-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION

The PV08-31 will regulate flow from port 3 regardless of system working pressure.
With increased current applied to the solenoid, the PV08-31 will decrease output flow.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving (dead-headed), a small bleed orifice is required at
the priority port (port 3). Consult factory.

FEATURES

e Excellent linearity and hysteresis characteristics.
e Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

RATINGS
Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)

Regulated Flow Rate: Bypass Blocked, Range A: 11.4 Ipm (3.0 gpm)

Bypass Blocked, Range B: 5.7 Ipm (1.5 gpm)

Bypass Open, Range A: 11.4 Ipm (3.0 gpm)

Bypass Open, Range B: 5.7 Ipm (1.5 gpm)
Nominal Input Flow: Bypass Open, Range A: 15.2 Ipm (4.0 gpm)

Bypass Open, Range B: 7.6 Ipm (2.0 gpm)

Maximum Input Flow: Bypass Open, Range A: 22.8 Ipm (6.0 gpm)

Bypass Open, Range B: 22.8 Ipm (6.0 gpm)
Internal Leakage: 100 cc/min. (6 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings (Uses EHPR Series Coil; See page 3.200.8)

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 250 + 150 mA 1350 + 150 mA
24 VDC 125 £+ 75 mA 700 + 75 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.

- Cavity: VC08-3; See page 9.108.1; Cavity Tool: CT08-3X-XX; See page 8.600.1
Seal Kit: SK08-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.
PERFORMANCE
Nominal Flow vs. Current Regulated Flow vs. Pressure Drop Regulated Flow vs. Pressure Drop
207 bar/3000 psi; 12V Coil; 200 Hz PWM 2-Ported; Flow Range A 2-Ported; Flow Range B
32 cSt/150 sus oil at 40°C 240 bar/3500 psi Inlet 240 bar/3500 psi Inlet
————— Range A, 2 or 3-Ported 12V Coil; 200 Hz PWM 12V Coil; 200 Hz PWM
Range B, 2 or 3-Ported 32 ¢St/150 sus oil at 40°C 32 ¢St/150 sus oil at 40°C

15.2/4 15.2/4 T 7.6/2 T

L 0.0 AMP 0.0 AMP
g 11.4/3 = < § 11.4/3 /] $:‘ é }

E N E 0.4 AMP E 0.4 AMP
> 762 N § 7.6/2 } > 38N i
(@] \ e (o) \ (@) )

T 3sn S T 38A [ 08 AMP e F 0.8 4P

T~ 1.2 AMP 1.2 AMP
\ \\ / ‘ / ‘

20 40 60 80 100 69 138 207 276 69 138 207 276
1000 2000 3000 4000 1000 2000 3000 4000

PERCENT OF MAX. CONTROL CURRENT

PRESSURE DROP bat/psi PRESSURE DROP bat/psi

2.380.1
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Normally Open

DIMENSIONS

PV08-31

0.88

ACROSS FLATS
TORQUE: 4-5 ft-Ibs

2.06 — (7-10 Nm) W
52.3
08 ! TTTT
221 060 1
ACROSS FLATS 52 [T T 117
TORQUE: 212 I oL 1 29.7
orke, | i
(27.1 Nm) 2.62 L 1@
66.5 i
- R -
INCH |_ )L! 4 ~| 0.28
MILLIMETRE 0.25 __| @ 500 =
6.4 50.8
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.13 kg. (0.28 Ibs.) Pvo8-31_ - -
Steel with hardened work surfaces. L | | [
Zinc-plated exposed surfaces. Buna
lt\)la(chzlLTg;;ggdpaorgester elastomer Flow Range Terminations
P ' (Required. See A DS Dual Spades

Standard Ported Body: Weight:
0.27 kg. (0.60 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,

Performance Curves) B

DG DIN 43650
DL Leadwires (2)

i DL/W L therpak®
rated to 207 bar (3000 psi). Ductile ONT;Z . Leads wieatherpa
an

iron bodies available; dimensions

may differ. See page 8.008.1
EHPR Series Coil: Weight: 0.32 kg.

(0.7 Ibs.) Unitized thermoplastic

Porting

Coils with internal diode are
available. Consult factory.

encapsulated, Class H high Cartridge Only 0 _| Voltage

temperature magnet-wire. SAE6 6T Seals 0 Less Coil

See page 3.200.8. 3/8in. BSP* 3B Buna N (Std.) N 12 12VDC
*BSP Body; U.K. Mfr. Only Fluorocarbon V 24 24 VDC

&°"HYDRAFORCE.com Return to Table of Contents 2.380.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV70-31 Proportional Flow Control Cartridge,

SYMBOLS

USASI/ISO:

_I
|
I

H H| |

I
0T

PERFORMANCE

Flow vs. Current
207 bar/3000 psi; 12V Coil; 200 Hz PWM
32 ¢St/150 sus oil at 40°C
Range A, 2-Ported
Range A, 3-Ported

— — — — Range B, 2-Ported

FLOW Ipm/gpm

Range B, 3-Ported

37.9/10

30.3/8

22.7/6 SN

15.1/4

RN N
N

7.6/2

\\

N,
20 40 60 80 100

PERCENT OF MAX. CONTROL CURRENT

Performance information continued
on following page.

DESCRIPTION

A solenoid operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and
bypass flow. It can also be used as a restrictive-type two-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION

The PV70-31 will regulate flow out of port 3 regardless of system working pressure.
With increased current applied to the solenoid, the PV70-31 will decrease output flow.
Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis.

e Hardened spool and cage for long life.
e Optional coil voltages and terminations.
e Efficient wet armature construction.

RATINGS

e Cartridges voltage interchangeable.
e Unitized, molded coil design.

¢ Coil waterproofing standard.

¢ Manual override option.

Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)

Regulated Flow Rate: Bypass Blocked, Range A: 26 Ipm (7 gpm)
Bypass Blocked, Range B: 17 Ipm (4.5 gpm)
Bypass Open, Range A: 30 Ipm (8 gpm)
Bypass Open, Range B: 17 Ipm (4.5 gpm)
Maximum Input Flow: Bypass Open, Range A: 50 Ipm (13 gpm)
Bypass Open, Range B: 26 Ipm (7 gpm)
Internal Leakage: 197 cc/min. (12 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 150 + 70 mA 1400 + 200 mA
24 VDC 75 + 35 mA 700 = 100 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-3; See page 9.110.1; Cavity Tool: CT10-3X-XX; See page 8.600.1

Seal Kit: SK10-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.382.1
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Normally Open

PV70-31

PERFORMANCE (Continued) DIMENSIONS
Regulated Flow vs. Pressure Drop
2-Ported; Flow Range A MANéJPA_II:Ig)'\\‘/I%“RAf(IDE MANUAL
240 bar/3500 psi Inlet OVERRIDE
12V Coil; 200 Hz PWM OPTION
32 cSt/150 sus oil at 40°C ‘G
37.9/10 174 1. f
g- 30.3/8 0.0 AMP m .
o S i
g 22.7/6 / 0.5 AMP I—L
% 15.1/4 [ 0.8 /T*MP
T \ 67 0.87 1.86
b e 1.1 AMP 1701 12271 I—w—' 1.06
/ \ _— 270
69 138 207 276 ACROSS FLATS @
1000 2000 3000 - 4000 — TORQUE: 10-12 ft-Ibs
PRESSURE DROP bar/psi (14-16 Nm)
337
85.6
Regulated Flow vs. Pressure Drop INCH
2-Ported; Flow Range B MILLIMETRE
240 bar/3500 psi Inlet 270 L )
12V Coil; 200 Hz PWM ' — 0.74 —
32 ¢St/150 sus oil at 40°C 188
22.7/6 -
c 1895 g.o 2'\'\:: —— % ey 1‘36
.5 — . I _
S 51 [ T 1 ACROSS FLATS S ]| 345
g Ilr \ =% Ofaod  TORQUE: 212 O I i
z 1148 I 0.9 AP ' ©fos] 27 ftlbs max. 53.8 T o)
S 76 1 (36.7 Nm) 262 B B
= V LLAVE | 65 i3 W S s e
3.8/1 '/ ‘ @ b R
69 138 207 276 ‘ I_ 'I_=T==I‘ -I %
1000 2000 3000 4000 0.25 _I 2.00 7.1
PRESSURE DROP bar/psi 6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.19 kg. (0.42 Ibs.) Pv70-31 __ - - -
Steel with hardened work surfaces. [ [
Zinc-plated exposed surfaces. Buna
E Ol;rlngs a;nddpolélester elastomer Flow Range . Terminations D-Coil
ack-ups standard. Required. See A Porting DS Dual Spades
Standard Ported Body: Weight: Performance g 0 Cartridge DG DIN 43650
0.36 kg. (0.80 Ibs.) Anodized high- Curves. or (s)/zlé 5 DL Leadwires (2)
strength 6061 T6 aluminum alloy, D L th Ke
rated to 207 bar (3000 psi). Ductile 8T SAES Lw Ci?]izggﬁea epa
iron bodies available; dimensions 2B 1/4in. BSP* o .
may differ. See page 8.010.1 _ ’7 3B 3/8in. BSP* W
70-Size “D” Coil: Weight: 0.32 kg. Optients) BSP By, ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic one  (Blank) o EY Metri-Pack® 150
encapsulated, Class H high OManpaI o .

. verride M Coils with internal diode are
temperature magnet-wire. Manual Seals available. Consult factory.
See page 3.200.7. Override Buna N (Std.) N

70-Size “E” Coil: Weight: 0.41 kg. with Guard G Fluorocarbon V Voltage
(0.9 Ibs.) Fully encapsulated with 0 Less Coil
rugged external metal shell. 12 12 VDC
IP69K rated. See page 3.400.13. 24 24 VDC

&°‘HYDRAFORCE.com

Return to Table of Contents

2.382.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV72-31 Proportional Flow Control Cartridge,

DESCRIPTION

A solenoid operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and by-
pass flow. It can also be used as a restrictive-type, two-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION
The PV72-31 will regulate flow out of port 3 regardless of system working pressure.
With increased current applied to the solenoid, the PV72-31 will decrease output flow.
Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis.

e Hardened spool and cage for long life.
e Efficient wet armature construction.

e Optional coil voltages and terminations.

SYMBOLS

¢ Cartridges voltage interchangeable.
e Unitized, molded coil design.

* Coil waterproofing standard.

* Manual override option.

USAS_IlISO: RATINGS

Operating Pressure: Port 1: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
Regulated Flow Rate in 3-Port Mode: Range A: 53 Ipm (14 gpm)
! Range B: 38 Ipm (10 gpm)
Maximum Input Flow in 3-Port Mode: Range A and B: 114 Ipm (30 gpm)
Maximum Flow Rate in 2-Port Mode: Range A: 42 lpm (11 gpm)

Range B: 31 Ipm (8 gpm)
Note: For increased flow capacity in a 2-port flow control, see model PV72-21
Internal Leakage: .38 Ipm (0.1 gpm) fully closed at 207 bar (3000 psi)

Electrical: 2 standard voltage ratings
Coil Voltage | Threshold Current
12 VDC 150 + 100 mA
24 VDC 75 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.112.1; Cavity Tool: CT12-3X-XX; See page 8.600.1

Seal Kit: SK12-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

—

- —

HoH

-3

i

_

—
| (-

T

@

Max. Control Current
1350 + 150 mA
675 + 75 mA

PERFORMANCE

Flow vs. Current
Input Flow: 76 Ipm/20 gpm
12V Coil; 110 Hz PWM
32 ¢cSt/150 sus oil at 40°C

Regulated Flow vs. Pressure
Input Flow: 76 Ipm/20 gpm
12V Coil; 110 Hz PWM
32 ¢ST/150 sus oil at 40°C

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

76/20 : : : 76/20 ‘ —
@PREG 207 bar/3000 psi A— -
g 60/16 £ 60/16
o &
£ 45/12 T 45112
o T~ o . ===
T \ A = 308
o TS 3 [ E IS A I Epp) Sy
o B S~3 =
15/4 s L 154
20 40 60 80 100 276 138 0 bar 138 276
4000 2000 0 psi 2000 4000
PERCENT OF MAX. CONTROL CURRENT PBYP > PREG PREG > PBYP
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Normally Open

PV72-31

DIMENSIONS
MANUAL OVERRIDE
ERF MANUAL
OPTION "M OVERRIDE
OPTION
o

2i [T 72| 106 1.6
270 —
D:O/ ACROSS FLATS (T I}
- TORQUE:
1012 ft-lbs
337 (14-16 Nm)
2.70
o ) INCH D)
L MILLIMETRE .
)
376 ! 115
: 212 == 29.2
ACROSS
FLATS 38 ALt
=L NE) TORQUE: 3.25 e
e 35 ft-lbs R H==4
(47.4 Nm) _
) max. 400 | @[T 1T 0.34
— 101.6 e — 86
@ LT t
Ly 1 e
T bed fT
0.19 3.62
H_’I 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 Ppvr2-31__ __ - - -
Ibs.) Steel with hardened work L[ | L L
surfaces. Zinc-plated exposed
surfaces. Buna N O-rings and Flow Range _ Terminations D-Coil
polyester Required. See A Porting DS Dual Spades
elastomer back-ups standard. Performance g 0 Cartridge DG DIN 43650
Standard Ported Body: Weight: Curves. Only DL Leadwires (2)
1.09 kg. (2.4 Ibs.) Anodized high- 10T SAE 10 DL/W Leads w/Weatherpak®
strength 6061 T6 aluminum alloy, 12T SAE 12 Connectors
rated to 207 bar (3000 psi). Ductile 16T SAE 16 Terminations E-Coil
iron bodies available; dimensions _ ’7 4B 1/2in. BSP* 1PooK Raog oo
may differ. See page 8.012.1 Option(s) 6B 3/4in. BSP* ER Deutsch DT04-2P
70-Size “D” Coil: Weight: 0.32 kg. None  (Bleni)  *BSPBody, EY Metri-Pack® 150
(0.7 Ibs.) Unitized thermoplastic Ol\\il:rnrilijael M e Coils with internal diode are
encapsulated, Class H high Manual Seals available. Consult factory.
temperature magnet-wire. Override BunaN (Std) N
See page 3.200.7. with Guard G FIuorocarbo.n Vv Voltage
70-Size “E” Coil: Weight: 0.41 kg. 0 Less Cail
(0.9 Ibs.) Fully encapsulated with 12 12VDC
rugged external metal shell. 24 24VDC

IP69K rated. See page 3.400.13.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV76-31A Proportional Flow Control Cartridge,

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally open when de-energized, proportional flow control valve. It can be
used as a priority-type flow regulator with pressure-compensated, regulated and by-
pass flow. It can also be used as a restrictive-type, two-way, pressure-compensated
flow regulator when the bypass line (port 2) is blocked.

OPERATION

The PV76-31A will regulate flow out of port 3 regardless of system working pressure.
With an increasing current applied to the solenoid, output flow will decrease.

Note: When used as a bypass flow control in applications where the priority flow port
will be blocked by external valving, bypass pressure drop will increase unless a small
amount of leakage is provided for the priority port. Consult factory.

Operation of Manual Override: To Engage: Turn clockwise approximately 1 turn to
reach start point. Continue another approximately 5 turns to full shift. To Disengage:
Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

* Excellent linearity and hysteresis characteristics.
* Hardened spool and cage for long life.

e Optional coil voltages and terminations.
SYMBOLS « Efficient wet armature construction.

RATINGS
Operating Pressure: Inlet: 240 bar (3500 psi); Ports 2 and 3: 207 bar (3000 psi)
Regulated Flow Rate: 3-Ported: 75.7 Ipm (20.0 gpm)

USASI/ISO:

r = — 2-Ported: 79.5 Ipm (21.0 gpm)
! - ! Maximum Input Flow: Bypass Open, 3-Ported: 151.4 Ipm (40.0 gpm)
Internal Leakage: 0.38 Ipm (0.10 gpm) at maximum current
- _?l Sl Electrical: 2 standard voltage ratings
1 |t W ' Coil Voltage | Threshold Current | Max. Control Current
@ @ 12 VDC 100 + 50 mA 1500 + 100 mA
< - 24 VDC 50 +25 mA 750 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC16-3; See page 9.116.1; Cavity Tool: CT16-3X-XX; See page 8.600.1

Seal Kit: SK16-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

PERFORMANCE
3-WAY VALVE 3-WAY VALVE Recommended Electronic Controllers:
Regulated Flow vs._Current Regulated Flow vs. Load See page 2.001.1 or our Electronics catalog.
240 bar/3500 psi Inlet 240 bar/3500 psi Inlet
207 bar/3000 psi at Port 3; No Load at Port 2 12V Coil; 110 Hz PWM
12V Coil; 110 Hz PWM 113.5/30 32 ¢St/150 sus oil at 40°C
113.5/30 32 ¢cSt/150 sus oil at 40°C :
£ 94.6/25 !
£ 94.6/25 % 0amp
a 2 75.7/20 ;
S 757720 g 0.3 amp
£ = 56.8/15 0.6 émp
2 56815 = i
= Q 37.910 0.9 amp
Q 37.9110 " aers ‘
TR - 1.2 amp
18.9/5 N
™~ 276 138 0 138 276
4000 2000 2000 4000

10 20 30 40 50 60 70 80 90 100

PERCENT OF MAX. CONTROL CURRENT PRESSURE bar/psi
Byp. P > Reg. P Reg. P > Byp. P
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Normally Open

PV76-31A

rugged external metal shell.
IP69K rated. See page 3.400.13.

PERFORMANCE (continued) DIMENSIONS
2-WAY VALVE
Regulated Flow vs. Current -
240 bar/3500 psi Inlet T
207 bar/3000 psi at Port 3 MANUAL MANUAL 198 474
12V Coil; 110 Hz PWM OVERRIDE OVERRIDE 50.3 747
113.5/30 32 ¢St/150 sus oil at 40°C OP‘I,\'/:ON OPTION L
£ 94.6/25 @
Q. ‘
\g 75.7/20 1 1.18 . )
§ 56.8/15 . 30.0 1016
Q 37.9110 ™~ ¥
[T
18.9/5 \ 4_72 1.06
™ 119.9 T
10 20 30 40 50 60 70 80 90 100 ACROSS FLATS
PERCENT OF MAX. CONTROL CURRENT 598 81 TORQUE:
101.0 96.8 10-12 ft-lbs
2-WAY VALVE (14-16 Nm)
Regulated Flow vs. Pressure Drop 1.00
240 bar/3500 psi Inlet m
12V Coil; 110 Hz PWM :
1185/30 32 ¢St/150 sus oil at 40°C
| = | —
£ 94625 Samp ® 36,17 NCROSS 213 _u___l__
\? 75.7/20 0.3 amp 2.96 FLATS m || | @
§ 56.8/15 0.6 amp 75.1 -SF(?ECIELSJE 5.00 T____n L
S 37.910 0.9 amp ® (67.8 Nm)  127.0 __:,__;I_t.
18.9/5 1.2amp max. 4.38 ® J_____J_I
\ 111.1
35 103 172 242 ©O) 0.34
500 1500 2500 3500 8.74
PRESSURE DROP bar/psi _L
1
s g |
e — [ 55
4_‘ /—@ F——\
0.18 3.63
476 92.1
MATERIALS TO ORDER
Cartridge: Weight: 0.54 kg. (1.19 PV76-31A_ - - -
Ibs.) Steel with hardened work L |
surfaces. Zinc-plated exposed
surfaces. Buna N O-rings and - A
polyester Option(s) Terminations D-Coil
elastomer back-ups standard None (Blank) DS Dual Spades
o Manual DG DIN 43650
Standard Ported Body: V\_Ielght:_ Ovarride M DL Leadwires (2)
1.6 kg. (3.35 Ibs.) Anoqlzed high- Manual Portin DL/W Leads w/Weatherpak®
strength 6061 T6 aluminum alloy, ¢ Forling
X ; Override 0 Cartrid Connectors
rated to 207 bar (3000 psi). Ductile with Guard G artriage Terminati E-Coil
iron bodies available; dimensions Only W
may differ. See page 8.016.1 12T SAE 12 ate
) T T 16T SAE 16 ER Deutsch DT04-2P
70-Size “D” CQI!: Weight: 0.32 kg. EY Metri-Pack® 150
(0.7 Ibs.) Unitized thermqplastlc Coils with internal diode are
encapsulated, Class H high Seals available. Consult factory.
temperature magnet-wire. Buna Nm N
See page 3.200.7. FLIJ b ’ v Voltage
orocarbon .
70-Size “E” Coil: Weight: 0.41 kg. . 0 Less Call
(0.9 Ibs.) Fully encapsulated with 12 12VDC
24 24 VDC
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV70-33 Proportional Flow Control Cartridge,

SYMBOLS

USASI/ISO:

16

A

ONEST
®

PERFORMANCE

3 to 2 Coil Energized

Through Cartridge & Ported Body

32 ¢St/150 sus oil at 40°C
Note: Port 1 is not used.

@ 20.7/300

E / /

8 17.21250

o c /B A

o

2 13.8/200

o 10.3/150

s

S 6.9/100

9]

& sam0

s

o =
75 151 227 302 37.9 45.4 53.0
2 4 6 8 10 12 14

FLOW Ipm/gpm

DESCRIPTION

A linear solenoid-driven, two-way normally closed, screw-in cartridge valve designed
for use with a pressure compensator to function as an electrically stroked variable
flow regulator.

OPERATION

With increasing electric current, the PV70-33 changes from full closed to full open
with flow from port 3 to port 2. Port 1 is used only to pressure balance the spool and
should be plugged. The proportional valve is intended to function in tandem with stan-
dard HydraForce pressure compensators at pressure differentials of 21 bar
(800 psid) or less, or alone in variable volume pressure-compensated circuits with
load sense capability.
The valve is designed to work with industry-common controllers which typically fea-
ture current capability to 2 amps @ 12 VDC, PWM, and start/stop trim adjustments
(I-min./I-max.). Consult factory for details and potential sourcing.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis.

¢ Optional control orifice sizes.

¢ Hardened spool and cage for long life.
e Optional coil voltages and terminations.
e Efficient wet armature construction.

e Cartridges voltage interchangeable.
e Unitized, molded coil design.

¢ Coil waterproofing standard.

e Manual override option.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Internal Leakage: 197 cc/min. (12 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

Threshold Max. Control
Current (mA) Current (mA)

Coil A&B C A&B (o
Voltage Range Range Range Range
12VDC 30070 | 360 +70 | 1500 + 200 | 1400 + 200
24 VDC 150+ 35 | 180+35 | 750+ 100 | 700 + 100

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-3; See page 9.110.1; Cavity Tool: CT10-3X-XX; See page 8.600.1

Seal Kit: SK10-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.400.1
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Normally Closed

PV70-33

DIMENSIONS
MANUAL OVERRIDE
il MANUAL
OPTION "M OVERRIDE
OPTION
oG ] =
174 125 —
44.1 318 E
| L
2. 72 ] 1.06 T es
270
— TORQUE: 10-12 ft-lbs
(14-16 Nm)
3.37
85.6
INCH
MILLIMETRE
2.70 o °
a6 ) =
074
e ssonll
1.13
— s s
=  ACROSS FLATS b — 1345
= BN TORQUE: 212 O ] i
' © Y000 27 ft-Ibs max. 53.8 T ®
(36.7 Nm) 062 !
N 5 s e
I S Iy
——— 028
@ Plugged 7.1
025 | 2.00
6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.19 kg. (0.42 Ibs.) Pv70-33__ - @ @ 0- -
Steel with hardened work surfaces. L | | [
Zinc-plated exposed surfaces. Buna
N O-rings and polyester elastomer Flow Range Terminations D-Coil
back-ups standard. ; Porting P
Required. See A . DS Dual Spades
Standard Ported Body: Weight: Performance g 0 Cartridge
) . Onl DG DIN 43650
0.36 kg. (0.80 Ibs.) Anodized high- Curves. y DL Leadwires (2)
strength 6061 T6 aluminum alloy, 6T SAE6 DL/W Leads w/Weatheroak®
rated to 207 bar (3000 psi). Ductile 8T SAES C ; P
iron bodies available; dimensions 2B 1/4in. BSP* onnectors )
may differ. See page 8.010.1 ’7 3B 3/8in. BSP* W
i * . ate
70-Size “D” Coil: Weight: 0.32 Kg. Option(s) BSP Body; ER D )
" b None (Blank) U.K. Mir. Only eutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic M : EY Metri-Pack® 150
encapsulated, Class H-high Ovean':éae M Coils with internal diode are
temperature magnet-wire. Manual Seals available. Consult factory.
See page 3.200.7. Override Buna N (Std.) N
70-Size “E” Coil: Weight: 0.41 kg. with Guard G Fluorocarbon V

(0.9 Ibs.) Fully encapsulated with

rugged external metal shell.

IP69K rated. See page 3.400.13.
Port Plug: For SAE 6 Port: 6103006

For SAE 8 Port: 6103008;
See page 8.500.1.

_I Voltage
0 Less Call
12 12VDC
24 24 VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PFR70-33x-E Proportional Flow Regulator, N.C.,

SYMBOLS DESCRIPTION
A pressure-compensated electrically-variable two-port flow regulator that is normally
USASI: closed when de-energized. This combination valve uses a PV70-33x proportional
@ cartridge and an EC10-30 compensator.
I OPERATION
- — = This proportional valve/compensator package will regulate flow out of port 2,

T
1
—_—a

ISO:

Attention Manifold Designers:

To obtain these high flow capabilities
using proportional flow controls and
compensators, optimized cavity drillings
are required. Please consult factory.

regardless of system working pressure. With an increasing current applied to the
solenoid, the PFR70-33x-E will increase output flow.

FEATURES

e Excellent linearity and hysteresis.

¢ Optional control orifice sizes.

e Hardened spool and cage for long life.
e Optional coil voltages and terminations.
e Efficient wet armature construction.

RATINGS

* Efficient wet armature construction.
e Cartridges voltage interchangeable.
e Unitized, molded coil design.

* Coil waterproofing standard.

e Screw-in manual override option.

Operating Pressure: 207 bar (3000 psi)

Internal Leakage: 410 cc/min. (25 cu. in./min.) fully closed at 207 bar (3000 psi)

out port 2.
Electrical: 2 standard voltage ratings
Threshold Max. Control
Current (mA) Current (mA)

Coil A &B C A &B C
Voltage Range Range Range Range
12 VDC 300+ 70 | 360+ 70 | 1500 =200 | 1400 + 200
24 VDC 150+ 35 | 180+35 | 750+ 100 | 700 = 100

Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop

is found.
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1

PERFORMANCE CURVES Regulated Flow Delivered Out Port | '

24 Volt coil used; 130 Hz dither; PWM controller. For 12 volt coils, double the current (amp) values shown.

Flow vs. Current (207 bar/3000 psi Load)
PV70-33A with EC10-30
11 bar/160 psi spring —
5.5 bar/80 psi spring - - - -
100 Hz Dither

37.9/10
34.1/9

30.2/8 7
26.5/7

22.7/6
/

18.9/5

15.1/4 / v

11.4/3

7.5/2 4
3.8/1 .

1 2 3 4 5 6 7 8 910
CURRENT amp

Y

FLOW Ipm/gpm

N

Flow vs. Current (207 bar/3000 psi Load)
PV70-33B with EC10-30
11 bar/160 psi spring ——
5.5 bar/80 psi spring - - - -
100 Hz Dither

37.9/10
34.1/9
30.2/8
é 26.5/7
2276
2 g9
% : Y/
9 1514 L
[T v s
11.4/3 /
7.5/2 z
3.8/1 /’//
P
1 2 3 4 5 6 7 8 910
CURRENT amp

Flow vs. Current (207 bar/3000 psi Load)
PV70-33C with EC10-30
11 bar/160 psi spring —
5.5 bar/80 psi spring - - - -
100 Hz Dither

37.910
34.1/9
30.2/8
é 26.5/7
E 22.7/6
= 18.9/5
=
O 15.1/4
T
11.4/3 =
7.5/2 ==
3.8/1 / 2
A 1

1 2 3 4 5 6 7 8 910
CURRENT amp

2.401.1
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2-Port, Pressure Compensated PFR70-33x-E

DIMENSIONS
r LN L, NOTE: The normally
° %) —_—— open PV70-35 may
1.50
381 ?‘z 5 ) .-. not be substituted in
38 N/ & =
I & this manifold due
| 393 | to port logic factors.
99.8 '
(L[ o 5
MILLIMETRE -
3.54 0.41
84.8 z mTHRU
= (2 PLACES) i
T/ om JI
I o e s A — “
0.69 f _
2 Bt | = =
Y1 156 (%0
2.93 E _T__[ 5 50
= Llle &7
0.77
195 HJ—L,LI L%
!
MATERIALS TO ORDER
Cartridge: Steel with hardened PFR70-33__-E__ -8T-__ -__
work surfaces. Zinc-plated L
exposed surfaces.
Buna N O-rings and
back-ups standard. *PV Orifice Range 0ve.rride Terminations D-Coil
Standard Ported Body: Orifice Range A Option DS Dual Spades
Anodized high-strength Orifice Range B (Blank) None DG DIN 43650
6061 T6 aluminum alloy, _ Orifice Range € M  Screw Type DL Leadwires (2)
rated to 207 bar (3000 psi). DL/W Leads w/Weatherpak®
Ductile iron bodies avail- Connectors
able; - .
dimensions may differ. *Compensator Spring W
Consult factory. 5.52 bar (80 psi) 80 ER Deutsch DT04-2P
Coil: D-Coil: See page 3.200.1 11.03 bar (160 psi) 160 EY Metri-Pack® 150
E-Coil: See page 3.400.1
— *Select Orifice Range and Compensator
Package Weight: 2.27 kg. Spring by referring to the Performance Voltage
(51bs.) Curves on the preceding page. 0 Less Coil
Seal Kit: SK10-3x-MM (PV) 12 12VDC
SK10-3x-TB (EC) Seals 24 24 VDC
Buna N (Std.) N
Fluorocarbon V Coils with internal diode are

available. Consult factory.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PFR70-33x-F Proportional Priority Flow Regulator, N.C.,

SYMBOLS DESCRIPTION
A pressure-compensated electrically-variable three-port flow regulator that is a priority
USASI/ISO: (bypass) type control. This combination valve uses a PV70-33x proportional cartridge
@ and an EC10-40 compensator.
- - OPERATION
— The PFR70-33x-F series will bypass all flow out port 3 when de-energized at the
A T 4 | pressure compensator spring value. When energized, this proportional valve/com-
- pensator package will increase and regulate flow out of port 2, regardless of system
L _ working pressure, with an increasing current applied to the solenoid.
S o e T FEATURES
%J--r hT} * Excellent linearity and hysteresis. e Cartridges voltage interchangeable.
* Optional control orifice sizes. ¢ Unitized, molded coil design.

00

Attention Manifold Designers:

To obtain these high flow capabilities
using proportional flow controls and
compensators, optimized cavity drillings
are required. Please consult factory.

PERFORMANCE CURVES

24 Volt coil used; 130 Hz dither; PWM controller

Priority Port Flow Rate Loss Under Loadn
PV70-33B with EC10-40 Typicaln
11 bar/160 psi compensator —n
5.5 bar/80 psi compensator - - -0
2.8 bar/40 psi compensator ® ® ¢
37.9/10
34.1/9
30.2/8
26.5/7
22.7/6
18.9/5
15.1/4 ——==== —_——==—
11.4/3
7.5/2
3.8/1

FLOW Ipm/gpm

4140 82.8n 124.10 165.50 206.90
600 1200 1800 2400 3000

LOAD Bar/psi

Priority Port Flow Delivered Out Port 2:

* Coil waterproofing standard.
e Screw-in manual override option.

* Hardened spool and cage for long life.
* Optional coil voltages and terminations.
e Efficient wet armature construction.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Pressure Rise: Pressure at 1 begins to rise higher than the compensating pressure
differential when bypass flow exceeds 26.5 Ipm (7 gpm).

Internal Leakage: 410 cc/min. (25 cu. in./min.) fully closed at 207 bar (3000 psi) out
port 2.

Electrical: 2 standard voltage ratings

Threshold Max. Control
Current (mA) Current (mA)

Coil A&B C A&B C
Voltage Range Range Range Range
12 VDC 300+ 70 | 360 +70 | 1500 +200 | 1400 + 200
24 VDC 150+ 35 | 180+35 | 750+ 100 | 700 + 100

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1

For 12 volt coils, double the current (amp) values shown.

Flow vs. Current (207 bar/3000 psi Load)
PV70-33A with EC10-40
11 bar/160 psi spring —
5.5 bar/80 psi spring - - - -
2.8 bar/40 psi spring esee.
100 Hz Dither

37.9/10
34.1/9
30.2/8
£ 26.5/7
: -
2 227/6 1.
g
£ 18955 4
: I L
O 15.1/4 /
e l':.
L 11.4/3 //.
7.5/2 f/
3.8/1
L
1 2 3 4 5 6 7 8 910
CURRENT amp

Flow vs. Current (207 bar/3000 psi Load)
PV70-33B with EC10-40
11 bar/160 psi spring —
5.5 bar/80 psi spring - - - -
2.8 bar/40 psi spring s es«
100 Hz Dither

Flow vs. Current (207 bar/3000 psi Load)
PV70-33C with EC10-40
11 bar/160 psi spring —
5.5 bar/80 psi spring - - - -
2.8 bar/40 psi spring eese«
100 Hz Dither

37.9/10 37.9/10
34.1/9 34.1/9
30.2/8 30.2/8
€
5 26.5/7 g 26.5/7
E 2278 T 2276
o
> 1895 ;Q' 18.9/5
O 15.1/4 S50 O 15.1/4
L /';2:" o T
11.4/3 L= 11.4/3 pZ
2 [
7.5/2 / 7.5/2 T
3.8/1 3.8/ i
P L el
1 2 3 4 5 6 7 8 910 1 2 3 4 5 6 7 8 910

CURRENT amp CURRENT amp
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3-Port, Pressure Compensated

PFR70-33x-F

DIMENSIONS
=
P O
o ] |
8
3.34
848 INCH
:i MILLIMETRE
i — i ‘
7o [T | 7
T
3.00
2'74_? [ T l 76.2
I N
/AR _ M
o Q
0.77
87.1 \z 941 1hry
' 0.40_| 2.62 (2 PLACES)
10.1 66.5
MATERIALS TO ORDER

NOTE: The normally
open PV70-35 may
not be substituted in
this manifold due

to port logic factors.

(=
O
o

=
o
o

Cartridge: Steel with hardened
work surfaces. Zinc-plated
exposed surfaces.

Buna N O-rings and
back-ups standard.

Standard Ported Body:
Anodized high-strength
6061 T6 aluminum alloy,
rated to 207 bar (3000 psi).
Ductile iron bodies avail-
able;
dimensions may differ.
Consult factory.

Coil: D-Coil: See page 3.200.1
E-Coil: See page 3.400.1

Package Weight: 2.27 kg.

(5 Ibs.)

Seal Kit: SK10-3x-MM (PV)
SK10-4x-TMB (EC)

PFR70-33 __ -F__ -8T-__ -

*PV Orifice Range
Orifice Range

Orifice Range

A
B
Orifice Range C

*Compensator Spring
2.76 bar (40 psi)

5.52 bar (80 psi)
11.03 bar (160 psi)

*Select Orifice Range and
Compensator Spring by
referring to the Performance
Curves on the preceding
page.

(Blank)

Override
Option
None

M  Screw Type

—

40
80
160

Seals
Buna N (Std.) N
Fluorocarbon V

T

Terminations D-Coil
Dual Spades

DG DIN 43650

DL Leadwires (2)

DL/W Leads w/Weatherpak®
Connectors
Terminations E-Coil
IP69K Rated

ER Deutsch DT04-2P
EY Metri-Pack® 150

DS

Voltage
0 Less Coil

12 12VDC
24 24VDC

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PFR70-33x-J Proportional Priority Flow Regulator, N.C.,

SYMBOLS DESCRIPTION
A pressure-compensated electrically-variable three-port flow regulator that is a priority
USASI/ISO: (bypass) type control. This combination valve uses a PV70-33x proportional cartridge
@ and an EC12-40 compensator.
- - OPERATION
[-— 3 . The PFR70-33x-J series will bypass all flow when de-energized at the pressure
R T | compensator spring value. When energized, this proportional valve_z/compensator
T package will regulate flow out of port 2, regardless of system working pressure,
L S with an increasing current applied to the solenoid.
S o et FEATURES
‘IV\J'T hT} * Excellent linearity and hysteresis. e Cartridges voltage interchangeable.
» Optional control orifice sizes. ¢ Unitized, molded coil design.
- * Coil waterproofing standard.

Q0

Attention Manifold Designers:

To obtain these high flow capabilities
using proportional flow controls and
compensators, optimized cavity drillings
are required. Please consult factory.

PERFORMANCE CURVES

24 Volt coil used; 130 Hz dither; PWM controller

Priority Port Flow Rate Loss Under Loadt

PV70-33A with EC12-40 Typicalo

11 bar/160 psi compensator —na

6.9 bar/100 psi compensator - - -
37.9/10
34.1/9
30.2/8
26.5/7
22.7/6

18.9/5

15.1/4 F———=== ——e— |
11.4/3
7.5/2
3.8/1

FLOW Ipm/gpm

4140 82.8n 124.10 165.50 206.9c
600 1200 1800 2400 3000

LOAD bar/psi

Priority Port Flow Delivered Out Port 2:

* Hardened spool and cage for long life.
* Optional coil voltages and terminations.
e Efficient wet armature construction.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Pressure Rise: Pressure at 1 begins to rise higher than the compensating pressure
differential when bypass flow exceeds 41.6 Ipm (11 gpm).

Internal Leakage: 410 cc/min. (25 cu. in./min.) fully closed at 207 bar (3000 psi) out
port 2.

Electrical: 2 standard voltage ratings

e Screw-in manual override option.

Threshold Max. Control
Current (mA) Current (mA)

Coil A&B C A&B C
Voltage Range Range Range Range
12 VDC 300+ 70 | 360 =70 | 1500 + 200 | 1400 + 200
24 VDC 150+ 35 | 180+35 | 750+ 100 | 700 + 100

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 t0 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1; Filtration: See page 9.010.1

For 12 volt coils, double the current (amp) values shown.

Flow vs. Current (207 bar/3000 psi Load)
PV70-33A with EC12-40
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -
100 Hz Dither

37.9/10
34.1/9
30.2/8
£ 26.5/7
= ===
g 2276 ///
o
S 1895 5
2 1514 // /
o /
—
L 1143 ff
7.5/2 ///
3.8 4
_A
1 2 3 4 5 6 7 8 910
CURRENT amp

Flow vs. Current (207 bar/3000 psi Load)
PV70-33C with EC12-40
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -
100 Hz Dither

Flow vs. Current (207 bar/3000 psi Load)
PV70-33B with EC12-40
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -
100 Hz Dither

37.9/10 37.9/10
34.1/9 34.1/9
30.2/8 30.2/8
£ 265/7 £ 2657
S S
22.7/6 22.7/6
£ g
S 1895 === S 1895
> A/»’ =
B 15.1/4 /,, B 15.1/4
1 1
L 11.4/3 Y L 11.4/3 [
Y =1 1
7.5/2 7.5/2 Z
7 2
3.8/1 / 3.8/1 4d
' A7 ' e
1 2 3 4 5 6 7 8 910 1 2 3 4 5 6 7 8 910

CURRENT amp CURRENT amp
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3-Port, Pressure Compensated PFR70-33x-J

DIMENSIONS

NOTE: The normally
INCH open PV70-35 may
MILLIMETRE not be substituted in
_l this manifold due
to port logic factors.

_
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§
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N
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o

9
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=3
(o]
o

00 —=
|
il

A

+ N

MATERIALS TO ORDER
T
Cartridge: Steel with hardened PFR70-33 __-J__-10M12T-__ -__
work surfaces. Zinc-plated L
exposed surfaces.
Buna N O-rings and
back-ups standard. *PV Orifice Range Override Terminations D-Coil
Standard Ported Body: Orifice Range A Option DS Dual Spades
Anodized high-strength Orifice Range B (Blank) None DG DIN 43650
6061 T6 aluminum alloy, _ Orifice Range C M  Screw Type DL Leadwires (2)
rated to 207 bar (3000 psi). DL/W Leads w/Weatherpak®
Ductile iron bodies avail- Connectors
able; T .
dimensions may differ. *Compensator Spring W

Consult factory.

Coil: D-Coil: See page 3.200.1
E-Coil: See page 3.400.1

Package Weight: 2.72 kg.

6.9 bar (100 psi) 100 ER Deutsch DT04-2P
11.03 bar (160 psi) 160 EY Metri-Pack® 150

*Select Orifice Range and Compensator

Spring by referring to the Performance Voltage

(6 1bs.) Curves on the preceding page. 0 Less Coil
Seal Kit: SK10-3x-MM (PV) 12 12VDC
SK12-4x-TMB (EC) t Ports 1 & 3: SAE 12 Seals 24 24VDC

Port 2: SAE 10 Buna N (Std.) N

Fluorocarbon V Coils with internal diode are

available. Consult factory.

&°"HYDRAFORCE.com Return to Table of Contents 2.403.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV72-33 Proportional Flow Control Cartridge,

SYMBOLS
USASI/ISO:

16

®_@—

A

PERFORMANCE

DESCRIPTION

A linear solenoid-driven, two-way normally closed, screw-in cartridge valve designed
for use with a pressure compensator to function as an electrically stroked variable
flow regulator.

OPERATION

3 to 2 Coil Energized
Through Cartridge & Ported Body
32 cSt/150 sus oil at 40°C

3 Note: Port 1 is not used.
= 13.8/200

e}

& 103/150 /

£ /B A
[a]

W 6.9/100

o

5 /

2 340

w

o

o _//

151 302 454 60.6 757 908
4 8 12 16 20 24

FLOW Ipm/gpm

With increasing electric current, the PV72-33 changes from full closed to full open
with flow from port 3 to port 2. Port 1 is used only to pressure balance the spool and
should be plugged. The proportional valve is intended to function in tandem with
standard HydraForce pressure compensators at pressure differentials of 12 bar
(175 psid) or less, or alone in variable volume pressure-compensated circuits with
load sense capability.
The valve is designed to work with industry-common controllers which typically
feature current capability to 2 amps @ 12 VDC, PWM, and start/stop trim adjustments
(I-min./I-max.). Consult factory for details and potential sourcing.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis. e Cartridges voltage interchangeable.
¢ Optional control orifice sizes. e Unitized, molded coil design.

* Hardened spool and cage for long life. * Coil waterproofing standard.

* Optional coil voltages and terminations. * Manual override option.
e Efficient wet armature construction.

RATINGS

Operating Pressure: 207 bar (3000 psi)

Internal Leakage: 492 cc/min. (30 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 300 + 70 mA 1500 + 100 mA
24 VDC 150 = 35 mA 750 + 100 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.110.1; Cavity Tool: CT12-3X-XX; See page 8.600.1

Seal Kit: SK12-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.406.1
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Normally Closed

PV72-33

DIMENSIONS
MANUAL OVERRIDE
= MANUAL
OPTION "M OVERRIDE
OPTION
T B
198 174
50.3 44.1
2. 7277|106
270
U:;U/ ACROSS FLATS
. TORQUE:
10-12 ft-lbs
337 (14-16 Nm)
85.6
2.70
== s INCH s
66.6 2 MILLIMETRE :i
)
ACROSS 38 J'__If __'J[ j’
5 9 TORGUE 3.25 E
706 : 35 ft-lbs WLT=H H==
(47.4 Nm) _
® max. 400 | @[T T 0.34
— 101.6 L — 1 86
° 5w
T oy iy
Port Plugs: I_ E== ~|_f
For SAE 6 Port: Part No. 6103006 @ Plugged
For SAE 8 Port: Part No. 6103008 0.19 3.62
See page 8.500.1 48 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 Pv72-33 __ _ - - -
Ibs.) Steel with hardened work L[ | L L
surfaces. Zinc-plated exposed
sglrfzcsci; Buna N O-rings and Flow Range , Terminations D-Coil
poly Required. See A Porting DS Dual Spades
elastomer back-ups standard. Performance 0 Cartridge
Standard Ported Body: Weight Curves 8 Only DG DIN 43650
y: vveignt. ' DL L ires (2
1.09 kg. (2.4 Ibs.) Anodized high- 10T SAE 10 DL/W Leagw”eﬁv‘ )h ke
- 12T SAE 12 eads w/Weatherpa
strength 6061 T6 aluminum alloy, Connectors
rated to 207 bar (3000 psi). Ductile 16T SAE 16 . .
iron bodies available; dimensions _ ’7 4B 1/2in. BSP* %&MW
may differ. See page 8.012.1 Option(s) 6B 3/4 in. BSP* ate
s L None (Blank) “BSP Body: ER Deutsch DT04-2P
70-Size “D” Coil: Weight: 0.32 kg. Manual UK. Mir )E’)nly EY Metri-Pack® 150
(0.7 Ibs.) Unitized thermqplastlc Override M Coils with internal diode are
encapsulated, Class H high Manual Seals available. Consult factory.
temperature magnet-wire. Override =IE
Buna N (Std.) N
See page 3.200.7. with Guard G FLIJuoroc:flrborz v Voltage.
70-Size “E” Coil: Weight: 0.41 kg. 0 Less Coil
(0.9 Ibs.) Fully encapsulated with 12 12VDC
rugged external metal shell. 24 24VDC

IP69K rated. See page 3.400.13.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PFR72-33x-J Proportional Priority Flow Regulator, N.C.,

SYMBOLS DESCRIPTION
A pressure-compensated electrically-variable three-port flow regulator that is a priority
USASI/ISO: (bypass) type control. This combination valve uses a PV72-33x proportional cartridge
@ and an EC12-40 compensator.
- - OPERATION

—— The PFR72-33x-J series will bypass all flow when de-energized at the pressure

¥ T 4 compensator spring value. When energized, this proportional valve/compensator
! - ! package will regulate flow out of port 2, regardless of system working pressure, with

L _= an increasing current applied to the solenoid.

=

00

Attention Manifold Designers:

To obtain these high flow capabilities
using proportional flow controls and
compensators, optimized cavity drillings
are required. Please consult factory.

PERFORMANCE CURVES

FEATURES

* Excellent linearity and hysteresis.

¢ Optional control orifice sizes.

* Hardened spool and cage for long life.
* Optional coil voltages and terminations.
e Efficient wet armature construction.

RATINGS
Operating Pressure: 207 bar (3000 psi)

Pressure Rise: Pressure at 1 begins to rise higher than the compensating pressure
differential when bypass flow exceeds 41.6 Ipm (11 gpm).

Internal Leakage: 492 cc/min. (30 cu. in./min.) fully closed at 207 bar (3000 psi) out
port 2.

Electrical: 2 standard voltage ratings

e Cartridges voltage interchangeable.
e Unitized, molded coil design.

¢ Coil waterproofing standard.

e Screw-in manual override option.

Threshold Max. Control
Coil Voltage Current Current
12 VDC 300 = 70 mA 1500 + 200 mA
24 VDC 150 + 35 mA 750 = 100 mA

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1

Priority Port Flow Delivered Out Port 2:

24 Volt coil used; 100 Hz dither; PWM controller

Priority Port Flow Rate Loss Under Load

PV72-33A with EC12-40 Typical

11 bar/160 psi compensator —

6.9 bar/100 psi compensator - - -
75.7/20
68.1/18
€ 60.6/16
S 53014
£ 45.4/12

Y — ————
22.7/6 e

41.4 828 1241
600 1200 1800

AP LOAD bar/psi

165.5 206.9
2400 3000

For 12 volt coils, double the current (amp) values shown.

Flow vs. Current (207 bar/3000 psi Load)
PV72-33A with EC12-40
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -

100 Hz Dither
75.8/20

68.1/18

60.6/16

£ 53.0/14
Q

D 45.4/12

2 37.9/10

30.2/8

22.7/6 /

15.1/4 A

V4
7.5/2

\\\\\
\
I
|
I

FLOW Ipm

%
b,
=

1 2 3 4 5 6 .7 8 910
CURRENT amp

Flow vs. Current (207 bar/3000 psi Load)
PV72-33B with EC12-40
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -

100 Hz Dither
75.8/20

68.1/18
60.6/16
£ 53.0114
[e %
g 45.4/12
£ 37.9/10 T
; V7
3 3028
—
L 2276 %
15.1/4 V4
7,
7.5/2 /’
4

AN

1 2 3 4 5 6 .7 8 910
CURRENT amp
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3-Port, Pressure Compensated

DIMENSIONS

PFR72-33x-J

|
a
-

NOTE: The normally

2.00 open PV72-35 may
50.8 not be substituted in
_l this manifold due
| INCH to port logic factors.
MILLIMETRE
o
3.34 z ?'0—4‘1THRU
8 (2 PLACES) = //
0.40 i T %
o0 H — H—
T % — -
¥ 135 . 0
T % 000
3.30
Lo %5 ' o 4
5 | T i
: 1l j_[_ 115.0 D O 0 %
0.84 [ l ® L
21.3 1
& = =
— [ os 1
7.3
MATERIALS TO ORDER

Cartridge: Steel with hardened
work surfaces. Zinc-plated
exposed surfaces.

Buna N O-rings and
back-ups standard.

Standard Ported Body:
Anodized high-strength
6061 T6 aluminum alloy,
rated to 207 bar (3000 psi).
Ductile iron bodies avail-
able; dimensions may differ.
Consult factory.

Coil: D-Coil: See page 3.200.1
E-Coil: See page 3.400.1

Package Weight: 2.95 kg.
(6.5 Ibs.)

Seal Kit: SK12-3x-MM (PV)
SK12-4x-TMB (EC)

PFR72-33 __ -J__

*PV Orifice Range Ove_rride
Orifice Range A Option
(Blank) None

Orifice Range B
M  Screw Type

*Compensator Spring
4.14 bar (60 psi) 60
5.17 bar (75 psi) 75
6.89 bar (100 psi) 100
11.03 bar (160 psi) 160

*Select Orifice Range and
Compensator Spring by
referring to the Performance
Curves on the preceding
page.

Seals
Buna N (Std.) N
Fluorocarbon V

-12T7-

0
12
24

Terminations D-Coil
Dual Spades

DG DIN 43650

DL Leadwires (2)

DL/W Leads w/Weatherpak®
Connectors
Terminations E-Coil
IP69K Rated

ER Deutsch DT04-2P
EY Metri-Pack® 150

DS

Voltage
Less Caoll

12 VDC
24 VDC

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PFR72-33x-L Proportional Flow Regulator, N.C.,

SYMBOLS DESCRIPTION
A pressure-compensated electrically-variable two-port flow regulator that is normally
USASI: closed when de-energized. This combination valve uses a PV72-33x proportional

cartridge and an EC12-30 compensator.

OPERATION

This proportional valve/compensator package will regulate flow out of port 2
regardless of system working pressure. With an increasing current applied to the
solenoid, the PFR72-33x-L will increase output flow.

FEATURES

e Excellent linearity and hysteresis.
¢ Optional control orifice sizes.

e Hardened spool and cage for long life.
e Optional coil voltages and terminations.

o Efficient wet armature construction.

e Cartridges voltage interchangeable.
e Unitized, molded coil design.

e Coil waterproofing standard.

e Screw-in manual override option.

RATINGS
ISO Operating Pressure: 207 bar (3000 psi)
@ Internal Leakage: 492 cc/min. (30 cu. in./min.) fully closed at 207 bar (3000 psi) out
port 2.
- — Electrical: 2 standard voltage ratings
| ME 4 Threshold Max. Control
! | - ! Coil Voltage | Current (mA) | Current (mA)
12 VDC 300 + 200 mA 1500 + 100 mA
- 24 VDC 150 + 35 mA 750 = 100 mA

I
. LE:UV .

Operation of Manual Override:

another approximately 5 turns to full shift.

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

@ To Disengage: Turn counterclockwise approximately 6 turns until positive stop

is found.
Filtration: See page 9.010.1

Attention Manifold Designers:

To obtain these high flow capabilities
using proportional flow controls and
compensators, optimized cavity drillings
are required. Please consult factory.

Installation: No restrictions; See page 9.020.1

PERFORMANCE CURVES Regulated Flow Delivered Out Port 2:

24 Volt coil used; 100 Hz dither; PWM controller. For 12 volt coils, double the current (amp) values shown.

Flow vs. Current (207 bar/3000 psi Load)
PV72-33A with EC12-30
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -
100 Hz Dither

Flow vs. Current (207 bar/3000 psi Load)
PV72-33B with EC12-30
11 bar/160 psi spring —
6.9 bar/100 psi spring - - - -

100 Hz Dither
75.8/20

68.1/18
60.6/16
53.0/14
45.4/12
37.9/10
30.2/8
22.7/6
15.1/4 15.1/4 Z
7.5/2

/ 7.5/2 /

1 2 3 4 5 6 7 8 910 12 L 4 5 6 7 8 9 10

CURRENT amp CURRENT amp

75.8/120
68.1/18
60.6/16
53.0/14

45.4/12 L
37.9/10
30.2/8 7
22.7/6

N\

A\Y
A\Y

FLOW Ipm/gpm
FLOW Ipm/gpm

.

R\
)
\\'\\\
W\
W
AN
AN

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

2.408.1 Return to Table of Contents
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2-Port, Pressure Compensated

DIMENSIONS

PFR72-33x-L

_

NOTE: The normally
open PV72-35 may

[ 2.00
50.8 not be substituted in
_1 this manifold due
0.1 || 4.93 | to port logic factors.
2.8 125.2
INCH —
3. MILLIMETRE
84.8
0.41
z 10—4 THRU
(2 PLACES)
0.47
? 2o 7,
71.4
4.47 —H -
4.93 [ T 7135 POg H
125.2 TL _J[_®_.
0O
0.84 [ L |
21.3 @
|
[ 0.68
17.3
MATERIALS TO ORDER
Cartridge: Steel with hardened PFR72-33 __ -L__-12T-__ -__
work surfaces. Zinc-plated L
exposed surfaces.
Buna N O-rings and
baCk'UpS standard. *PV Orifice Range Override Terminations D-Coil
Standard Ported Body: Orifice Range A Option DS Dual Spades
Anodized high-strength Orifice Range B (Blank) None DG DIN 43650
6061 T6 aluminum alloy, _ M  Screw Type DL Leadwires (2)
rated to 207 bar (3000 psi). DL/W Leads w/Weatherpak®
Ductile iron bodies avail- Connectors
able; dimensions may differ. Terminati E-Coil
Consult factory. *Compensator Spring —,P%;'E'S;;‘;"S Col
Coil: D-Coil: See page 3.200.1 6.89 bar (100 psi) 100 ER Deutsch DT04-2P
E-Coil: See page 3.400.1 11.03 bar (160 psi) 160 EY Metri-Pack® 150
Package Weight: 3.18 kg.
(7 Ibs.) 3 Voltage
Seal Kit: SK12-3x-MM (PV) *%%';C;eonggggrg%?i%z i;d 0 Less Coil
SK12-3x-TB (EC) referring to the Performance Seal 12 12VDC
Curves on the preceding Buna N (Std ) N 24 24VDC
page. Fluorocarbon V

Coils with internal diode are
available. Consult factory.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV70-35 Proportional Flow Control Cartridge,

SYMBOLS

USASI/ISO:

®

@

4
R
.

PERFORMANCE

2 20.7/300
17.2/250
13.8/200
10.3/150
6.9/100
3.4/50

PRESSURE DROP bar/p

3 to 2 Coil De-energized

Through Cartridge & Ported Body
32 ¢St/150 sus oil at 40°C

Note: Port 1 is not used.

/

C

4

/A

/

e

/

75 151 227 30.2 37.9 45.4 53.0
2 4 6 8 10 12 14

FLOW Ipm/gpm

DESCRIPTION

A linear solenoid-driven, two-way normally open, screw-in cartridge valve designed
for use with a pressure compensator to function as an electrically stroked variable
flow regulator.

OPERATION

With increasing electric current, the PV70-35 changes from full open to full closed
with flow from port 2 to port 3. Port 1 is used only to pressure balance the spool and
should be plugged. The proportional valve is intended to function in tandem with
standard HydraForce pressure compensators at pressure differentials of 21 bar
(800 psid) or less, or alone in variable volume pressure-compensated circuits with
load sense capability.
The valve is designed to work with industry-common controllers which typically
feature current capability to 2 amps @ 12 VDC, PWM, and start/stop trim adjustments
(I min./l max.). Consult factory for details and potential sourcing.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point.

Continue another approximately 5 turns to full shift.

To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis.
¢ Optional control orifice sizes.

e Cartridges voltage interchangeable.
¢ Unitized, molded coil design.

* Hardened spool and cage for long life. * Coil waterproofing standard.
* Optional coil voltages and terminations. * Manual override option.

e Efficient wet armature construction.

RATINGS

Operating Pressure: 207 bar (3000 psi)
Internal Leakage: 197 cc/min. (12 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 300 + 200 mA 1500 + 200 mA
24VDC 150 + 100 mA 750 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-3; See page 9.110.1; Cavity Tool: CT10-3X-XX; See page 8.600.1

Seal Kit: SK10-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.432.1

Return to Table of Contents &'HYDRAFORCE.com



%@)HYDRAFORCE

Normally Open PV70-35

DIMENSIONS
MANUAL OVERRIDE
o MANUAL
OPTION "M OVERRIDE
OPTION
g
—
)
—
2071 T 472 ] 1.06 63.5
— 270
T TORQUE: 10-12 ft-lbs
(14-16 Nm)
3.37
85.6
INCH
MILLIMETRE
2.70 5 g
68.6 :i :i
0.74
s casonil
1.13 ——
==—"12¢ ) s
=—>  ACROSS FLATS +— |34z
e TORQUE: 212 O oy
‘ ®Yooo 27 ft-lbs max. 53.8 o ‘.:'a
(36.7 Nm) 262 1L e
S 65 L’% 1 €
1
l I_ 'I==$==|'\ ‘I 0.28
Port Plugs: @ Plugged 7.1
For SAE 6 Port: Part No. 6103006 0.25 _| 2.00
For SAE 8 Port: Part No. 6103008 6.4 50.8

See page 8.500.1

MATERIALS TO ORDER
Cartridge: Weight: 0.19 kg. (0.42 Ibs.) PV?70-35 - - -
Steel with hardened work surfaces. L[ | L L
Zinc-plated exposed surfaces. Buna
N O-rings and polyester elastomer Flow Range . _Coil
back-ups standard. ARequired. Seo A Porting oS m*rsw
Standard Ported Body: Weight: Performance g 0 Cartridge DG DIN 43650
0.36 kg. (0.80 Ibs.) Anodized high- Curves. Only DL Leadwires (2)
strength 6061 T6 aluminum alloy, 6T SAEG6 DL/W Loads wiWeatheroak®
rated to 207 bar (3000 psi). Ductile 8T SAE8 Cea s wiVeatherpa
iron bodies available; dimensions 2B 1/4in. BSP* onnectors )
may differ. See page 8.010.1 _ ’7 3B 3/8in. BSP* W
70-Size “D” Coil: Weight: 0.32 kg. Option(s) "BSP Bory: ER Deutoct DT04.2P
(0.7 Ibs.) Unitized thermoplastic None - (Blank) o EY Metri-Pack® 150
encapsulated, Class H high Oh\il:rr:;:ja(el M Gt it tormal diod
femperaturs magnet-wit. verde Seals Co i e e
See page 3.200.7. Override Buna N (Std.) N
70-Size “E” Coil: Weight: 0.41 kg. with Guard G Fluorocarbon V _| Voltage
(0.9 Ibs.) Fully encapsulated with voltage
rugged external metal shell. 0 Less Coil
IP69K rated. See page 3.400.13. 12 12VDC
24 24VDC

&°‘HYDRAFORCE.com Return to Table of Contents 2.432.2



ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

PV72-35 Proportional Flow Control Cartridge,

SYMBOLS
USASI/ISO:

@ 4
=w TP

@

PERFORMANCE

2 to 3 Coil De-energized
Through Cartridge & Ported Body
32 ¢St/150 sus oil at 40°C
Note: Port 1 is not used.

2 20.7/300 / /

8 1721250

& B /a

o

2 13.8/200 /

w 10.3/150

o

S 6.9/100

7]

D zam0

& —
189 37.8 567 757 942 1134
5 10 15 20 25 30

FLOW Ipm/gpm

DESCRIPTION

A linear solenoid-driven, two-way normally open, screw-in cartridge valve designed
for use with a pressure compensator to function as an electrically stroked variable
flow regulator.

OPERATION

With increasing electric current, the PV72-35 changes from full open to full closed
with flow from port 2 to port 3. Port 1 is used only to pressure balance the spool and
should be plugged. The proportional valve is intended to function in tandem with stan-
dard HydraForce pressure compensators at pressure differentials of 21 bar
(800 psid) or less, or alone in variable volume pressure-compensated circuits with
load sense capability.
The valve is designed to work with industry-common controllers which typically
feature current capability to 2 amps @ 12 VDC, PWM, and start/stop trim adjustments
(I-min./I-max.). Consult factory for details and potential sourcing.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns to positive stop.

FEATURES

e Excellent linearity and hysteresis. e Cartridges voltage interchangeable.
¢ Optional control orifice sizes. e Unitized, molded coil design.

* Hardened spool and cage for long life. * Coil waterproofing standard.

* Optional coil voltages and terminations. e Manual override option.

e Efficient wet armature construction.

RATINGS

Operating Pressure: 207 bar (3000 psi)
Internal Leakage: 328 cc/min. (20 cu. in./min.) fully closed at 207 bar (3000 psi)
Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 300 + 200 mA 1500 + 100 mA
24 VDC 150 + 100 mA 750 + 50 mA

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.110.1; Cavity Tool: CT12-3X-XX; See page 8.600.1

Seal Kit: SK12-3X-MM; See page 8.650.1 for seal kit options
and appropriate seals based on application temperature range.

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.4341
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Normally Open

PV72-35

DIMENSIONS
MANUAL OVERRIDE
e MANUAL
OPTION "M OVERRIDE
OPTION
oo —1
174
44.1
67 _ ., 08  _ 186 4.00
17.0 2271 [ 772 1.06 101.6
270
.— | ACROSS FLATS ﬁ]
I TORQUE:
10-12 ft-lbs
3.37 (14—16 Nm)
85.6
270 o) INCH =
68.6 r MILLIMETRE i
128 f b
. 2.12 ==1%65
<le == 29.2
ACROSS
278 @ FLATS 53.8 Jl_: _ Jl:_@'_
706 : TORQUE: 325 -
: 35 ft-Ibs 82,6 T Nk H==U
(47.4 Nm) _
© ﬂ max. 4.0 ® =T 0.34
— 101.6 L —H 56
® e _t
2> S =
. 1 —— Il
Port Plugs:  ——
For SAE 6 Port: Part No. 6103006 @ Plugged
For SAE 8 Port: Part No. 6103008 019 __| 362
See page 8.500.1 4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.36 kg. (0.80 - - - -
Ibs.) Steel with hardened work PV72-35 __ _ T7 1T LT 17T
surfaces. Zinc-plated exposed
surfaces. Buna N O-rings and
polyester elastomer back-ups Flow Range Porti Terminations D-Coil
standard. Required. See A 0 ﬁe DS Dual Spades
Standard Ported Body: Weight: gﬁ:fvoé? ance B Only 9 DG DIN 43650
1.09 kg. (2.4 Ibs.) Anodized high- 10T SAE 10 DL Leadwires (2) i
strength 6061 T6 aluminum alloy, 12T SAE 12 DL/W Leads w/Weatherpak
rated to 207 bar (3000 psi). Ductile 16T SAE 16 Connectors
iron bodies available; dimensions ’7 4B 1/2 in. BSP* Terminations E-Coil
may differ. See page 8.012.1 Option(s) 6B 3/4 in. BSP* IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. None  (Blank) “BSP Body: ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic Manual U.K. Mfr. Only EY Metri-Pack® 150
encapsulated, Class H high Override M Coils with internal diode are
temperature magnet-wire. Manual Seals available. Consuilt factory.
See page 3.200.7. Override BunaN(Std) N — |
i Voltage
70-Size “E” Coil: Weight: 0.41 kg. with Guard G Fluorocarbon  V 0 Less G
(0.9 Ibs.) Fully encapsulated with
d external metal shell 12 12VDC
rugged external metal shell. 24 24 VDG

IP69K rated. See page 3.400.13.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL70-30 Proportional, Bi-Directional Flow Control,

U.S. Patent
6,167,906

SYMBOLS
USASI/ISO:
=+ 4

| [ |

'__1:_7\ 1;__7\_—'

[ [
I C‘T\DN YIV VIV e

el
ABBREVIATED SYMBOL.:
L\X_@
REssiol
-
@

PERFORMANCE

DESCRIPTION

A solenoid-operated, electrically-variable, pressure-compensated, spool-type,
normally closed when de-energized, proportional, bi-directional, flow control valve.
An internal compensator spool provides compensated flow across the
proportional orifice regardless of flow direction.

OPERATION

The ZL70-30 provides regulated flow from port 2 to port 3, or regulated flow from port
3 to port 2. Port 1 should be blocked. Regulated flow is proportional to electric current
applied to the solenoid.
Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.

FEATURES

e Excellent linearity and hysteresis characteristics.
e Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

¢ Manual Override option.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)

Regulated Flow: Range A: 0-20 Ipm (0-5.3 gpm); Range B: 0—10 Ipm (0—2.6 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) maximum at zero current

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 250 + 100 mA 1400 + 100 mA
24 VDC 125 + 50 mA 750 + 50 mA

Temperature: -40 to 120°C with Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-3; See page 9.110.1

Cavity Tool: CT10-3X-XX; See page 8.600.1
Seal Kit: SK10-3X-MM; See page 8.650.1

FLOW RANGE “A”
Regulated Flow vs. Current
240 bar/3500 psi Inlet
207 bar/3000 psi at Regulated Port
2t03—— 3to2----
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

e —
c 18.9/5 A

\% 15.1/4 /

7|
Z

10 20 30 40 50 60 70 80 90 100
PFRCFENT OF MAX CONTROI CIIRRFENT

FLOW RANGE “A”
Regulated Flow vs. Pressure Drop
240 bar/3500 psi Inlet
2t03 3to2————
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

A= _ 1.4 amp
c 18.9/5 4 =S
o 1.0 amp
§’15.1/4rr — = _F__
§ 11.4/3 0.7 amp T
Q 762 i
e \
3.8/1 0.4 amp +——
Y~ T [ | | 1 17
35 103 172 242
500 1500 2500 3500

PRESSURE bar/psi

2.602.1
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Normally Closed

PERFORMANCE (continued)

DIMENSIONS

ZL70-30

FLOW RANGE “B”
Regulated Flow vs. Current
240 bar/3500 psi Inlet
207 bar/3000 psi at Regulated Port
2t0 3 —— 3to2-—-—-
12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

U.S. Patent 6,167,906

MANUAL
OVERRIDE
OPTION

1.74 1.25
44.1  31.8

i

11.4/3.0
£ 9.5/2.5 7 —— y 1.06
2 7.6/2.0 4 27.0
5 ns / ACROSS FLATS
5 yd TORQUE:
o 3810 ~ 433 10-12 ft-Ibs
1.9/0.5 /’ 709.9 (14-16 Nm)
10 20 30 40 50 60 70 80 90 100
PERCENT OF MAX. CONTROL CURRENT INCH
MILLIMETRE
FLOW RANGE “B”
Regulated Flow vs. Pressure Drop 0.74
240 bar/3500 psi Inlet 18.8
2t03——  3t02-——-—
12V Coil; 110 Hz PWM 113 Uninin ¥
32 ¢St/150 sus oil at 40°C —a~ ACROSS v 1.36
11.4/3.0 ——— ‘ 28.6 —+H- 1345
9525 s - 1.4 amp - FLATS 212 ®—|L‘-‘JJ n ]
A i I S TORQUE: 53.8 4+‘*®
g 7.6/2.0 1.0 amp | 27 ft-lbs 262 LI'_—_—I'L _t
25715 | (36.7 Nm) 565 L_l} i :I: 3 G__
z —F=F-F -7 max. b -3
S 3810 0.7 amp ‘ r L ~|
T | i — 028
VS === “odamp J @ Plugged 7.1
35 103 172 242 % &
500 1500 2500 3500 6.4 50.8
PRESSURE bar/psi
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. (0.7 Ibs.) ZL70-30 - - -
Steel with hardened work surfaces. L |
Zinc-plated exposed surfaces.
Buna N O-rings and polyester Range Terminations D-Coil
elastomer back-ups standard. 0-20Ipm A DS Dual Spades
Standard Ported Body: Weight: (0-5.3 gpm) DG DIN 43650
0.59 kg. (1.3 Ibs.) Anodized high- 0-10lpm B DL Leadwires (2)
strength 6061 T6 aluminum alloy, (0-2.6 gpm) DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile Connectors
iron bodies available; dimensions . Terminations E-Coil
may differ. See page 8.010.1 th'%(ﬁ) IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. Manual Overrida M ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic EY Metri-Pack® 150
encapsulated, Class H high Coils with internal
~Wi : diode are available.
temperature magnet-wire. . Porting Voltage. Clonsult fac;/orly.
See page 3.200.7. Cartridge Only 0 0 Less Coil
70-Size “E” Coil: Weight: 0.41 kg. SAE6 6T 12 12VDC
(0.9 Ibs.) Fully encapsulated with SAE8 8T 24 24VDC
rugged external metal shell. SAE 10 10T
IP69K rated. See page 3.400.13. Seals
N Buna N (Std.)
V  Fluorocarbon

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL72-30 Proportional, Bi-Directional Flow Control,

DESCRIPTION

A solenoid-operated, electrically-variable, pressure-compensated, spool-type, nor-
mally closed when de-energized, proportional, bi-directional flow control valve. An
internal compensator spool provides compensated flow across the proportional orifice
regardless of flow direction.

OPERATION

U.S. Patent
6,167,906
SYMBOLS
_ l _‘
I T I
'—_A___;l 1:_7\_1
| |
Ié‘N yivvly e
@3
ABBREVIATED SYMBOL.:
&r@
] e ol
@)
PERFORMANCE

The ZL72-30 provides regulated flow in both directions: from port 2 to port 3, or from
port 3 to port 2. Port 1 should be blocked. Regulated flow is proportional to electric
current applied to the solenoid.

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.

FEATURES

e Excellent linearity and hysteresis.

e Hardened spool and cage for long life.
e Efficient wet armature construction.

e Optional coil voltages and terminations.
e Cartridges voltage interchangeable.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)

Regulated Flow: 0-50 Ipm (0-13 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) maximum at O current

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current
12 VDC 250 + 100 mA 1500 + 200 mA
24 VDC 125 + 50 mA 750 £ 100 mA

Temperature: -40 to 120°C with Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.112.1

Cavity Tool: CT12-3X-XX; See page 8.600.1
Seal Kit: SK12-3X-MM; See page 8.650.1

e Unitized, molded coil design.
¢ Coil waterproofing standard.
e Manual override option.

Max. Control Current

Regulated Flow vs. Current
240 bar/3500 psi; 12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

75.6/20 T T T T
7 bar/100 psi at Regulated Port
€ 60/16
[o%
2
E_ 45/12 =
% 30/8 ,/
et -- 3to2 4
[ Z
15/4 —=
_F — 2 ‘to 3
20 40 60 80 100

PERCENT OF MAX. CONTROL CURRENT

Regulated Flow vs. Pressure Drop
240 bar/3500 psi; 12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

T

T
--3t02

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

75.6/20 T T
—2to3

é 60/16
9 o . .
£ 45/12 1.5 AMP
s 1.2 AMP
% 30/8 1
9 —ogo—o--o2 0§AMP sf==o=o-
[ |
15/4 ;
==po=spm==t 04 AMP ~pmnee
69 138 207
1000 2000 3000

PRESSURE DROP bar/psi

2.604.1
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Normally Closed

DIMENSIONS

ZL72-30

U.S. Patent 6,167,906

INCH 198 1
— % —_— MILLIMETRE %0.3 _4l4'7
MANUAL :
OVERRIDE — L
OPTION
67 _ 186 4.00
17.0 47.2 1.06 101.6
270
—— TORQUE:
10-12 ft-lbs max.
3.37 (14-16 Nm)
85.6 270
68.6 :3 :z)
125 1 R
31.8 N LS
ACROSS FLATS 212 =T 20.2
: . ]
278 TORQUE: s T o
70.6 35 ft-lbs max. .29 _ _
(47.4 Nm) 826 LT I H==4
b O o 400 | @[T~ 1T 0.34
; 101.6 R 86
® _t
2 ¢
i 1
019 | 362
4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. (0.7 Ibs.) ZL72-30 __ - - -
Steel with hardened work surfaces. L |
Zinc-plated exposed surfaces.
Buna N O-rings and polyester Option(s) Terminations D-Coil
elastomer back-ups standard. None (Blank) DS Dual Spades
Standard Ported Body: Weight: Manual Override M DG DIN 43650
0.59 kg. (1.3 Ibs.) Anodized high- DL Leadwires (2)

strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.012.1.

70-Size “D” Coil: Weight: 0.32 kg.
(0.7 Ibs.) Unitized thermoplastic
encapsulated, Class H high
temperature magnet-wire.
See page 3.200.7.

70-Size “E” Coil: Weight: 0.41 kg.
(0.9 Ibs.) Fully encapsulated with
rugged external metal shell.
IP69K rated. See page 3.400.13.

Porting
Cartridge Only 0

SAE6 6T
SAE8 8T
SAE 10 10T

Seals
Buna N (Std.)
Fluorocarbon

N
Vv

DL/W Leads w/Weatherpak®
Connectors
Terminations E-Coil
IP69K Rated

ER Deutsch DT04-2P
EY Metri-Pack® 150
Coils with internal

diode are available.
Consult factory.

Voltage
0 Less Call

12 12VDC
24 24VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL70-31 Proportional, Bi-Directional Flow Control,

U.S. Patent
6,167,906

SYMBOLS

USASI/ISO:

4

R
i

RE=2%]
@

PERFORMANCE

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally open when de-energized, proportional, bi-directional, flow control
valve. An internal compensator spool provides compensated flow across the propor-
tional orifice regardless of flow direction.

OPERATION

The ZL70-31 provides regulated flow from port 2 to port 3, or regulated flow from
port 3 to port 2. Port 1 should be blocked. Regulated flow is inversely proportional to
electric current applied to the solenoid.

Operation of Manual Override:
To Engage: Turn clockwise approximately 1 turn to reach start point. Continue
another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop
is found.

FEATURES

e Excellent linearity and hysteresis characteristics.
e Hardened spool and cage for long life.

e Optional coil voltages and terminations.

e Efficient wet armature construction.

¢ Manual Override option.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)

Regulated Flow: Range A: 0-19 Ipm (0-5.0 gpm); Range B: 0-9.5 Ipm (0-2.5 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) maximum at zero current

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 50 + 50 mA 1300 + 100 mA
24 VDC 25 + 25 mA 650 + 50 mA

Temperature: -40 to 120°C with Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-3; See page 9.110.1

Cavity Tool: CT10-3X-XX; See page 8.600.1
Seal Kit: SK10-3X-MM; See page 8.650.1

FLOW RANGE “A”
Regulated Flow vs. Current
240 bar/3500 psi Inlet
207 bar/3000 psi at Regulated Port
2t03 3to2-———-
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

18.955 T
g1 ~<
s L
2151 o
N
S 114
% N
7.6/2
o N
N
3.8 <
K

10 20 30 40 50 60 70 80 90 100
PERCENT OF MAX. CONTROL CURRENT

FLOW RANGE “A”
Regulated Flow vs. Pressure Drop
240 bar/3500 psi Inlet
2t03 —— 3to2————
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

22.7/6
(A=At
e 18.9/5 Hf T=7= ‘
% 0amp
= =] - !
S 1514 T=+—1
o
= 11.4/3 0.6 amp
= ===t -1-
QS 762t
o 0.9 amp
381 |f |
1.1amp
35 103 172 242
500 1500 2500 3500

PRESSURE bar/psi
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Normally Open

PERFORMANCE

(continued)

DIMENSIONS

ZL70-31

FLOW RANGE “B”
Regulated Flow vs. Current
240 bar/3500 psi Inlet
207 bar/3000 psi at Regulated Port
2t0 3 —— 3to2—-———
12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

U.S. Patent 6,167,906

MANUAL
OVERRIDE
OPTION

1.7 1.25

4.1 31.8

i

13.2/3.5
11.4/3.0 1.06
£ 95250 > 27.0
8 oo TN ACROSS FLATS
£ N TORQUE:
= 5.711.5 433 1012 ft-lbs
g 3.8/1.0 \\ M (14-16 Nm)
1.9/0.5 \
10 20 30 40 50 60 70 80 90\100 M
PERCENT OF MAX. CONTROL CURRENT MILLIMETRE
FLOW RANGE “B” o.74
Regulated Flow vs. Pressure Drop 18.8
240 bar/3500 psi Inlet L _f
2t03 3to2———— 1.13 T 1.36
12V Coil; 110 Hz PWM 256 ACROSS b— R
114530 32 cSt/150 sus oil at 40"% - FLATS 212 ©,||-———-|J M1 _{
osns | fF=F=L =" TORQUE: 538 H -t
g om0 = (367Nm) s Lﬁ} FE3 &
£L57/15r—-—--——————— i ® max ' I I
e | ) | )
% 3.81.0 0.9 amp 1 r SF= ~| 0.28
- = P e i i e i ® 29
. 1.1 amp 0.25 2.00 7.1
1.9/05 g mmommooos 4 50.8
35 103 172 242
500 1500 2500 3500
PRESSURE bar/psi
MATERIALS TO ORDER
Cartridge: Weight: 0.32 kg. (0.7 Ibs.) ZL70-31 __ - - -
Steel with hardened work surfaces. L |
Zinc-plated exposed surfaces. L .
Buna N O-rings and polyester Range Terminations D-Coil
elastomer back-ups standard. 0-19lpm A gg BIUI\?I Spades
Standard Ported Body: Weight: (Oi';) g?m) 5 DL Lea dﬁ?:g @
0.59 kg. (1.3 Ibs.) Anodized high- - Ipm
strength 6061 T6 aluminum alloy, (0-2.5 gpm) DL/W (L:eads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile Tonnectors E-Coil
iron bodies available; dimensions . Terminations E-Coil
may differ. See page 8.010.1 gpt'—m(fg Blank) ER :';695 Rﬁtgdm“ op
. an eutsc -
70-Size “D” Coil: Weight: 0.32 kg. Manual Override M Ny ®
(0.7 Ibs.) Unitized thermoplastic EY  Metri-Pack® 150
i Coils with internal
encapsulated, Class H_hlgh . Voltage dode are avalanle.
temperature magnet-wire. Porting 0 Less Coil Consult factory.
70-Size “E” Coil: Weight: 0.41 kg. SAE6 6T 24 24VDC
(0.9 Ibs.) Fully encapsulated with SAE8 8T
rugged external metal shell. SAE 10 10T Seals

IP69K rated. See page 3.400.13.

N Buna N (Std.)
V  Fluorocarbon

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL72-31 Proportional, Bi-Directional Flow Control,

U.S. Patent
6,167,906

SYMBOLS

DESCRIPTION

RE=21]
)

PERFORMANCE

A solenoid-operated, electrically-variable, pressure-compensated, spool-type,
normally open when de-energized, proportional, bi-directional flow control valve. An
internal compensator spool provides compensated flow across the proportional orifice
regardless of flow direction.

OPERATION
The ZL72-31 provides regulated flow in both directions: from port 2 to port 3, or from
port 3 to port 2. Port 1 should be blocked. Regulated flow is inversely proportional to
electric current applied to the solenoid.
Operation of Manual Override:

To Engage: Turn clockwise approximately 1 turn to reach start point. Continue

another approximately 5 turns to full shift.
To Disengage: Turn counterclockwise approximately 6 turns until positive stop

is found.
FEATURES
e Excellent linearity and hysteresis. e Unitized, molded coil design.
* Hardened spool and cage for long life. ¢ Coil waterproofing standard.
e Efficient wet armature construction. e Manual override option.

e Optional coil voltages and terminations.
e Cartridges voltage interchangeable.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)

Regulated Flow: 0-50 Ipm (0-13 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) maximum at 1.5 amp

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 150 + 50 mA 1250 + 100 mA
24 VDC 75 + 25 mA 625 + 50 mA

Temperature: -40 to 120°C with Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.112.1

Cavity Tool: CT12-3X-XX; See page 8.600.1
Seal Kit: SK12-3X-MM; See page 8.650.1

Regulated Flow vs. Current
240 bar/3500 psi; 12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

75.6/20 T T T T
7 bar/100 psi at Regulated Port
E 6016
2
€ 45/12 ey
s SSeo] --3102
3 s%os N
- ~ o
o ~
15/4 K2
—2 }o 3 NN
20 40 60 80

100

PERCENT OF MAX. CONTROL CURRENT

Regulated Flow vs. Pressure Drop Recommended Electronic Controllers:
240 bar/3500 psi; 12V Coil; 110 Hz PWM See page 2.001.1 or our Electronics catalog.
32 ¢St/150 sus oil at 40°C
75.6/20 T T T T
--3to2 —2to3
E 6016
2 =
£ as/12 0 AMP ==
s SfTTaTotroSAMPITToIoos
% 3078 - 0.6 AMP S===r===x
= \
" s fprofe=o=ccr09AMPzEooz=--
S B A i e
69 138 207
1000 2000 3000

PRESSURE DROP bat/psi

2.624.1
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Normally Open

DIMENSIONS

ZL72-31

U.S. Patent 6,167,906

INCH 198 1
o 0.87 o WVILLIMETRE 50.3 44.1
MANUAL 221 L J
OVERRIDE — —
OPTION
67 _ . 1.8 4.00
17.0 47.2 1.06 101.6
270
— TORQUE:
10-12 ft-lbs max.
3.37 (14-16 Nm)
85.6 270
68.6 ) o)
125 1 s
31.8 =
® ACROSS FLATS 212 J"_If :'J[ ﬁ-z
70.6 35 ft-lbs max. 929 _ _
(47.4 Nm) 826 T I H==L
®@poad 4.00 1T 0.34
g 2 101.6 @ L — 1 86
@ )
D i
i *
019 _ | 362
4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.19 kg. (0.42 Ibs.) Z2L72-317 . - = - -
Steel with hardened work surfaces. L L]
Zinc-plated exposed surfaces.
Buna N O-rings and polyester Option(s) Terminations D-Coil
elastomer back-ups standard. None (Blank) DS Dual Spades
Standard Ported Body: Weight: Manual Override M DG DIN 43650
0.36 kg. (0.80 Ibs.) Anodized high- DL Leadwires (2)
strength 6061 T6 aluminum alloy, DL/W Leads w/Weatherpak®
rated to 207 bar (3000 psi). Ductile . Connectors
iron bodies available; dimensions _ Porting Terminations E-Coil
may differ. See page 8.012.1 Cartridge Only 0 IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. gﬁgg SI ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic SAE 10 10T EY Metri-Pack® 150
encapsulated, Class H high Coils with internal
t t t-wire. diode are available.
Seen;psargel.lrsezrggg;e wire Seals Voltage Consult factory.
R o\ 0 Less Call
70-Size “E” Coil: Weight: 0.41 kg. Buna N (Std.) N VDG
0.9 Ibs.) Full lated with Fluorocarbon V 1212
(0.9 Ibs.) Fully encapsulated wi 24 24 VDC

rugged external metal shell.
IP69K rated. See page 3.400.13.
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL70-36 Proportional, Bi-Directional Flow Control,

U.S. Patent
6,116,263

SYMBOLS
USASI/ISO:

ey

| .
| L] | o[TP |
I O] (© R I O

|Q;f®
®

CHECK VALVE
(TYPICAL)

PERFORMANCE

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional, bi-directional, priority-type
flow control valve.

OPERATION

The ZL70-36 provides priority regulated flow from port 1 to port 3 with bypass at

port 2; or regulated flow from port 3 to port 2 with port 1 blocked externally,

typically with a check valve (see symbol drawing). Regulated flow is proportional to
electric current applied to the solenoid.

Application Notes: The ZL70-36 may be used for single-acting cylinder applications
where lowering is provided by gravity force. The ZL 70-36 has no minimum load
restrictions provided the load is enough to overcome cylinder friction and other
frictions in the system. At low loads, the lowering speed can be slower than at heavier
load if pressure drop is less than the compensation value of the valve.

The hydraulic circuit must include a check valve and a poppet-type solenoid valve
(SV08-20 type) connected as shown on the circuit symbol and placed close to the
ZL70-36 valve, if possible in the same manifold. See Application Guide.

Operation of Manual Override: To Engage: Turn clockwise approximately 1 turn to
reach start point. Continue another approximately 5 turns to full shift. To Disengage:
Turn counterclockwise approximately 6 turns until positive stop is found.

FEATURES

e Excellent linearity and hysteresis. e Efficient wet armature construction.
¢ Hardened spool and cage for long life. e Manual Override option.

e Optional coil voltages and terminations.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)

Regulated Flow: 0—19 Ipm (0-5.0 gpm); Input Flow: 0—-24.5 Ipm (0—6.5 gpm)
Internal Leakage: 0.38 Ipm (0.10 gpm) maximum at zero current

Electrical: 2 standard voltage ratings

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 300 + 100 mA 1400 + 100 mA
24 VDC 150 + 50 mA 700 + 50 mA

Temperature: -40 to 120°C with Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1.
Cavity: VC10-L3; See page 9.110.1; Cavity Tool: CT10-3X-XX; See page 8.600.1
Seal Kit: SK10-3X-MM; See page 8.650.1

REGULATED FLOW vs. CURRENT
Input Flow 24.6 Ipm/6.5 gpm; Port 2 to Tank
1 to 3 207 bar/3000 psi at Port 3
3 to 2 240 bar/3500 psi at Port 3 ————
12V Coil; 110 Hz PWM; 32 ¢St/150 sus oil at 40°C
26.5/7
£ 22.7/8

S 18.9/5
kS

g 15.1/4 —
= 11.4/3
o 762 L

3.8/1

O
N
3

P 4

V.
10 20 30 40 50 60 70 80 90 100
PERCENT OF MAX. CONTROL CURRENT

REGULATED FLOW vs. PRESSURE Recommended Electronic Controllers:
Inlet Flow: 24.5 Ipm/6.5 gpm; Port 2 to Tank See page 2.001.1 or our Electronics catalog.
1t03 3to2 — — —
12V Coil; 110 Hz PWM; 32 ¢St/150 sus oil at 40°C
26.5/7
£ 227/6 [ 14
518.95 I’ il e el e R IR Kl
IS 1.0
814 =g =g =F=F=1amp
2 148 F—————F—T—T—1T—1 038
"/ amp
= 7.6/2
w ' _ S S N — 05
3.8/ [p—= amp
35 103 172 242
500 1500 2500 3500

PRESSURE bar/psi
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Normally Closed

DIMENSIONS

ZL70-36

MANUAL
OVERRIDE
OPTION

1.13
28.6

ACROSS FLATS -3(5’
— TORQUE: ’
10-12 ft-lbs
4.41 (14-16 Nm)
111.9
3.77 __INCH
957 MILLIMETRE
0.75
19.1
|

— L |k
; g g +H - +H- 0%

213 @ ; ACROSS 3.25 O _u 41.
54.1 — FLATS 82.6 ol =] _L

® . TORQUE: 2.84 —H —
— 25 ft-lbs max. 721 L @)
—_— (34 Nm) ]

© | T S

=L = G T
0.28
0.25 ._‘ 2.00 J =28

6.35 0.8 7.1

MATERIALS TO ORDER

Cartridge: Weight: 0.32 kg. (0.7 Ibs.)
Steel with hardened work surfaces.
Zinc-plated exposed surfaces.
Buna N O-rings and polyester
elastomer back-ups standard.

Standard Ported Body: Weight:
0.59 kg. (1.3 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.010.1

70-Size “D” Coil: Weight: 0.32 kg.
(0.7 Ibs.) Unitized thermoplastic
encapsulated, Class H high
temperature magnet-wire.

See page 3.200.7.

70-Size “E” Coil: Weight: 0.41 kg.
(0.9 Ibs.) Fully encapsulated with
rugged external metal shell.
IP69K rated. See page 3.400.13.

ZL70-36 __ -__ -
L1 |

Option(s)

None (Blank)
Manual Override M

Porting
Cartridge Only 0

SAE6 6T

SAE8 8T

Seals
Buna N (Std.)
Fluorocarbon
Polyurethane

o< 2

I \_‘_1
Terminations D-Coil

DS Dual Spades
DG DIN 43650
DL Leadwires (2)

DL/W Leads w/Weatherpak®
Connectors
Terminations E-Coil
IP69K Rated

ER Deutsch DT04-2P
EY Metri-Pack® 150
Coils with internal

diode are available.
Consult factory.

Voltage
0 Less Cail

12 12VDC
24 24VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—FLOW CONTROL

ZL72-36 Proportional, Bi-Directional Flow Control,

U.S. Patent

6,116,263

SYMBOLS

USASI/ISO:

® _____ I
S (T -
| L= KNS
I O B (© RN O N
N
ABBREVIATED SYMBOL:
NOE,
e tol
[ o |

CHECK VALVE
(TYPICAL)

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

DESCRIPTION

A solenoid-operated, electrically-variable, three-port, pressure-compensated, spool-
type, normally closed when de-energized, proportional, bi-directional, priority-type
flow control valve.

OPERATION

The ZL72-36 provides priority regulated flow to port 1 with input at port 3, and bypass
at port 2; or regulated flow from port 3 to port 2 with input at port 1 blocked. Regulated
flow is proportional to electric current applied to the solenoid.

Application Notes: The ZL72-36 may be used for single-acting cylinder applications
where lowering is provided by gravity force. There are no minimum load restrictions,
provided the load is enough to overcome cylinder friction and other frictions in the
system. At low load the lowering speed can be slower than at heavier load if pressure
drop is less than the compensation value of the valve.

The hydraulic circuit must include a check valve and a poppet-type solenoid valve
(SV10-20 type) connected as shown on the circuit symbol and placed close to the
ZL72-36 valve, if possible in the same manifold. See Application Guide.

Operation of Manual Override: To Engage: Turn clockwise approximately 1 turn to
reach start point. Continue another approximately 5 turns to full shift. To Disengage:
Turn counterclockwise approximately 6 turns until positive stop is found.

FEATURES

e Excellent linearity and hysteresis.

e Hardened spool and cage for long life.
e Efficient wet armature construction.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)
Regulated Flow: 0-45 Ipm (0-12 gpm)

Internal Leakage: 0.38 Ipm (0.10 gpm) at zero current
Electrical: 2 standard voltage ratings

e Optional coil voltages and terminations.
e Manual override option.

Coil Voltage | Threshold Current | Max. Control Current
12 VDC 300 + 100 mA 1600 + 100 mA
24 VDC 150 = 50 mA 800 + 50 mA

Temperature: -40 to 120°C with Buna N seals
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation: No restrictions; See page 9.020.1.
Cavity: VC12-3; See page 9.112.1; Cavity Tool: CT12-3X-XX; See page 8.600.1
Seal Kit: SK12-3X-MM; See page 8.650.1

PERFORMANCE

Regulated Flow vs. Current
Inlet Flow: 57 Ipm/15 gpm
Port 2 Connected to Tank
1 to 3, 207 bar/3000 psi at 3
————23102, 240 bar/3500 psi at 3
12V Coil; 110 Hz PWM
32 ¢St/150 sus oil at 40°C

Regulated Flow vs. Pressure
Inlet Flow: 57 Ipm/15 gpm
Port 2 Connected to Tank

1t03

--——-3to2
12V Coil; 110 Hz PWM
32 cSt/150 sus oil at 40°C

56.8/15 56.8/15 i
45.4/12 v E 45.4/12 ; ==L —
3 R 2 | 1.2 AMP
& 34109 < § 341 7 i nl A Ah I
g 7 = !
= 22706 g 2276y 0.8 AMP
g e = T
3 11.4/3 = 11.4/3 F 0.4 AMP
T ) e P Sy Sy
\

20 40 60 80 100 35 103 172 241

500 1500 2500 3500
PERCENT OF MAX. CONTROL CURRENT PRESSURE at 3 bar/psi
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Normally Closed

DIMENSIONS

ZL72-36

U.S. Patent 6,116,263

1.98 1.74
MANUAL __INCH 503 4.1
OVERRIDE MILLIMETRE
OPTION \ _J
. 186 o
47.2
1.06
——— 27.0
ACROSS FLATS
TORQUE: 0
10-12 ft-Ibs max.
441 34 14-16 Nm)
111.9 86.5
3.77
95.7
= =
1 T
125 Across 2.12 == %
31.8 538
2.78 © FLATS JI—: - Jll——[
706 ; . TORQUE: 325\ L _ u_|®
: ?  35ftlbbs max. | 826 i Tl_i -
® hoood (474 Nm) 4.0 6—“- T 0.34
\ B 101.6 L 56
® - o i
[ -
019 __| 3.62
4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.34 kg. (0.7 Ibs.) ZlL72-3¢ - = 0- -
Steel with hardened work surfaces. L L]
Zinc-plated exposed surfaces.
Buna N O-rings and polyester Option(s) Terminations D-Coil
elastomer back-ups standard. None (Blank) DS Dual Spades
Standard Ported Body: Weight: Manual Override M DG DIN 43650
0.98 kg. (2.15 Ibs.) Anodized high- DL Leadwires (2)
strength 6061 T6 aluminum alloy, . DL/W Leads w/Weatherpak®
rated to 240 bar (3500 psi). Ductile _ Porting Connectors
iron bodies available; dimensions Cartridge Only 0 Terminations E-Coil
may differ. See page 8.012.1 SAE 10 10T IP69K Rated
70-Size “D” Coil: Weight: 0.32 kg. SAE 12 12T ER Deutsch DT04-2P
(0.7 Ibs.) Unitized thermoplastic SAE 16 16T EY Metri-Pack® 150
encapsulated, Class H high Coils with internal
temperature magnet-wire. Seals céigg:uelzltr?ag/:ri}l,able.
Seepage 3200.7. BunaN (Std) N Voltade
70-Size “E” Coil: Weight: 0.41 kg. Fluorocarbon V Yoltage
(0.9 Ibs.) Fully encapsulated with 0 Less Call
rugged external metal shell. 12 12VDC
IP69K rated. See page 3.400.13. 24 24VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS08-20 Proportional Electric Relief Valve

SYMBOLS

USASWSO:
TN
R

L_l@ |

PERFORMANCE

Pressure Drop vs. Flow Characteristic
For Flow 1 to 2 with Coil De-energized

3.4/50

T T
Cartridge B Only

- Vert. Mount

@ 2.8/40 -

S Cartridge A Only

@ Vert. Mount

ﬁ 2.1/30 - - ¥

w Cartridge A Only \ | Cartridge B Only )/

=) Horiz. Mount Horiz. Mount

7 1.4/20 :

w |

£ 07110 ﬁ/
—r

L Body & ‘Lme Only

0.75 1.51 227 3.02 3.79
0.2 0.4 0.6 0.8 1.0
FLOW Ipm/gpm

Relief Pressure vs.
Current (DC) 260 Hz Dither
Relieving Pressure 1 to 2

for Various Relief Pressure Ranges
45 5

403 E 600
c35; 500 =
8 304 F =3
D F400
gzsz A :300%
3205 B L7t 3

o w
W 15 = E 200
a 103 F o
E A F 100
57 = [
0-F o

0 10 20 30 40 50 60 70 80 90 100
% of Maximum Control Current

DESCRIPTION

A screw-in, cartridge-style, direct acting, poppet-type hydraulic relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use

as a pressure limiting device in demanding applications.

OPERATION

The TS08-20 blocks flow from 1 to 2 until sufficient pressure is present at 1 to offset
the electrically induced solenoid force. With no current applied to the solenoid, the
valve will free flow from 1 to 2.

Note: Back pressure on port 2 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

* 12 and 24 volt coils standard.

¢ Optional waterproof E-Coils rated up to IP69K.
e Industry common cavity.

* Waterproofed coils standard.

RATINGS

Maximum Inlet Pressure: 34.5 bar (500 psi)
Maximum Control Current: 0.65 amps for 12 VDC coil; 0.33 amps for 24 VDC coil

Control Signal: DC or PWM (Significant improvements in valve performance occur
with superimposed dither, with either control method.)

Dither Frequency: 250 Hz or higher
Hysteresis with Dither 250 Hz: 3.0% (7% maximum without dither)
Operational Relief Pressure Range from Zero to Maximum Control Current:
A: 0-34.5 bar (0-500 psi); B: 0-20.7 bar (0-300 psi)

Rated Flow: A: 3.8 Ipm/1 gpm @ 1.4 bar/20 psi pressure drop

B: 3.8 Iom/1 gpm @ 0.8 bar/12 psi pressure drop
Step Response: Ton <27 ms; Torr <50 ms
Flow Path: Free Flow: 1 to 2 coil de-energized; Relieving: 1 to 2 coil energized
Temperature: -40 to 100°C (-40 to 212°F) with standard Buna N seals
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-B; See page 8.650.1

Coil Nut: Part No. 7004410;
For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.

Typical Relief Pressure vs. Flow Characteristic
Typical Relieving Pressure 1 to 2

at Various %’s of Maximum Control Current
Pressure Range “A” (20.7 bar/300 psi)
Pressure Range “B” (34.5 bar/5000 psi); Cartridge in Body

FLOW (gpm)

0 05 10 15 20 25 30
'&;1257mmmm“w“m‘mm>mi125'&;}
@ ] ntrol Current |_— r @
» 1 100% Max. CO r »
400 -+ T 100 &
& ] ‘ ‘ ‘ //7 o
W ] t [ W

| current |_—
§ 757 75% Max, Contro 75 §
o B //: o
S 507 ComrolCU"em 50 =
g 1 50% Max, //: g
< T t r <
25 ol curren 25
< ® J5% Max, Ot TS
k) ] F k)
2 0 oo 0 2

01234567 89101112
FLOW (Ipm)

Recommended Electronic Controllers:
Model EFDR2 Multi-Input Fan Drive Controller.
For more information go to:
http://www.hydraforce.com/Electro/fandrive.htm
or

Recommended Electronic Controllers
catalog page 2.001.1 (Table 2)
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TS08-20

DIMENSIONS
1.41 1.40
325 DIA.
—
INCH 1.13 ’j
MILLIMETRE| 28.7
[
0.75 |
19.1 200 |
075 ACROSS FLATS 208
— 191
TORQUE: 5 ft-Ib ‘ ’
(6.8 Nm) max. J|
2.33 | Standard E-Coil
59.2 Coil View View
1.00
5= 4 ACROSS —— .
JoRAE . |10 T T}
(27.1 Nm) 38.1 L _1|®
mox. 200, | °
N IS
« BSP BODY - ]t
- 559 mm w __I I@@ 0}2
3 41.1
MATERIALS TO ORDER

Cartridge: Weight: 0.15 kg. (0.33 Ibs.)
Steel with hardened work surfaces.
Zinc-plated exposed surfaces.
Buna N O-rings and polyester
elastomer back-ups standard.

Standard Ported Body: Weight:
0.16 kg. (0.35 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.008.1

Standard Coil: Weight: 0.11 kg.
(0.25 Ibs.) Unitized, thermoplastic
encapsulated, Class H high
temperature magnetwire.
See page 3.200.1

E-Coil: Weight: 0.14 kg. (0.3 Ibs.)
Perfect wound, fully encapsulated
with rugged external metal shell.
Rated up to IP69K with integral con-
nectors. Note: See page 3.400.1 for
all E-Coil retrofit applications.

TS08-20_ - __ -

Maximum
Relief Pressure

34.5 bar (500 psi) A
20.7 bar (300 psi) B

Porting
Cartridge Only 0

SAE6 6T
3/8 in. BSP* 3B
1/2in. BSP* 4B
*BSP Body; U.K. Mfr. Only

Seals
Buna N (Std.) N
Fluorocarbon V

0
10
12
20
24

Termination Std. Coil

Dual Spades

DIN 43650

Leadwires (2)

DL/W Leads w/Weatherpake
Connectors

DR Deutsch DT04-2P

Termination E-Coil
ER Deutsch DT04-2P
(IP69K Rated)
EY Metri-Packe 150
(IP69K Rated)

Coils with internal
diode are available.
Voltage Consult factory.
Less Call
10 VDC (0.80 amps max.)
12 VDC (0.65 amps max.)
20 VDC (0.40 amps max.)
( )

24 VDC (0.33 amps max.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS38-20 Proportional Electric Relief Valve

ISO SYMBOL

O/
a4

L_l@ |

PERFORMANCE

Pressure Drop vs. Flow Characteristic
For Flow 1 to 2 with Coil De-energized

£ e
£ 200 Y

Vertical Mount - - - - Horizontal Mount —
FLOW (gpm)
0 1 2 3

22 sy b by [

50 - E- 300
=18 At oeg 5
§16: é 250 @
w14
< 45 1 < 3 z
w g, P _E e E o0 B
o 1 - 1= =t F o

47 A £ 50

2 ot £

0 - 0

0 2

4

6
FLOW (Ipm)

8 10 12

Relief Pressure vs.
Current (DC) 250 Hz Dither
Relieving Pressure 1 to 2

_ 2807 3500 _
& 200 = 3000 &
w7 ALA Eos00 W
5 150 2000 2
%) E / B 3 @
3 E LA 9]
w 1005 £ 1500 w
T 50 /// | CL— 1000 &
] -_—— 500
0 e S RAASARARAI Lal + 0

0 10 20 30 40 50

60 70 80 90 100

% of Maximum Control Current

Performance info. continued on following page.

DESCRIPTION

A screw-in, cartridge-style, direct acting, poppet-type hydraulic relief valve, which

can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as a
pressure limiting device in demanding applications.

OPERATION

The TS38-20 blocks flow from 1 to 2 until sufficient pressure is present at 1 to offset
the electrically induced solenoid force. With no current applied to the solenoid, the
valve will free flow from 1 to 2.

Note: Back pressure on port 2 becomes additive to the pressure setting at a 1:1 ratio.

The optional manual override allows the valve to be set when the electric supply is
lost. The manual setting is added to the electric setting. To prevent the system from
being over pressurized, the manual override should always be disengaged prior to
applying power to the coil.

FEATURES
* 12 and 24 volt coils standard.
e Industry common cavity.

RATINGS

Pressure Rating: 248.2 bar (3600 psi) Proof Pressure: 268.9 bar (3900 psi)
Burst Pressure: 751.5 bar (10900 psi)

Electrical Parameters:

¢ Optional waterproof E-Coils rated up to IP69K.
e Manual override optional.

— NOMINAL TYPICAL VALVE MAXIMUM
sERiEs | VOLTAGE RESISTANCE AT | INDUCTANCE | CONTROL
(VvDC) 20°C (68°F) (OHMS) (Mh) CURRENT (A)
5 12 7.2+3% 141 1.10
24 28.8 + 5% 626 0.55
. 12 7.1+3% 139 1.32
24 28.5 + 5% 600 0.66

Control Signal: DC or PWM (Significant improvements in valve performance occur
with superimposed dither, with either control method.)

Dither Frequency: 200 Hz or higher
Hysteresis with Dither 250 Hz: 3.3% (7% maximum without dither)

Operational Relief Pressure Range from Zero to Maximum Control Current:
A: 0-207 bar (0-3000 psi); B: 0—138 bar (0—2000 psi); C: 0—69 bar (0—1000 psi)
Note: Minimum pressure setting is dependent on flow through the valve.
(See Pressure Drop Curve)

Rated Flow: A: 11.4 Ipm/3 gpm @ 20 bar/290 psi pressure drop B: 11.4 I[pm/3 gpm
@ 10 bar/150 psi pressure drop C: 11.4 Ipm/3 gpm @ 5.5 bar/80 psi pressure drop
Note: See Pressure Drop Curve.

Internal Leakage: 1 ml/min (20 drops/minute) max. at 207 bar (3000 psi)

Step Response: Ton <50 ms; TorF <7 ms

Flow Path: Free Flow: 1 to 2 coil de-energized; Relieving: 1 to 2 coil energized

Temperature: -40 to 120°C (-40 to 250°F) with standard Buna N seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

Cavity: VCO08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1

Seal Kit: SK08-2X-B; See page 8.650.1

Coil Nut: Part No. 4540560; Note: For E-coils manufactured prior to 1-1-04, see
page 3.400.1 for coil nut info.

Recommended Electronic Controllers: Model EFDR2 Multi-Input Fan Drive Controller.
For more information go to: http://www.hydraforce.com/Electro/fandrive.htm or Recommended Electronic
Controllers catalog page 2.001.1 (Table 2)

2.813.1
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PERFORMANCE (continued)

DIMENSIONS

TS38-20

TYPICAL RELIEF PRESSURE VS. FLOW CHARACTERISTIC
Typical Relieving Pressure Port 1 to Port 2
Pressure Range A - 0-206.8 bar (0-3000 psi)
B - 0-137.9 bar (0-2000 psi) C - 0-68.9 bar (0-1000 psi)
FLOW (LPM)
4 5 6 7 9 10 11
I I | 1|

[

S S Y N NI R

N
S
5]

3000 Range A

% 2500 i

@
S

S

2000
o i
o Range B
=) y
3 1500 - 100
@2

1000
& Range C )

500 ‘

0 - 0
0 0.5 1.0 15 20 25 3.0
FLOW (GPM)

R)

PRESSURE (BAI

max.

TORQUE
4-5 ft-lbs
(5.4-6.8 Nm)

2.97 , E-Coil
Relief Pressure vs. Current 75.4 St\c/]: Coil View
D-Coil vs. E-Coil 125
250 - 3500
;a0 554 1
%200 ] ézsoo _ 554 ACROSS * O_é'o
L ] £ \‘é FLATS —_—
- D-Col 2000 N TORQUE 1.50 T 152
2 1001 £ 1500 @ 27.7 = 25-271ftlbs 38.1 THEX
w E-Goll oo B It &3 (339-366Nm) 2.00
& ] : o ©) max. 50.8* [|:|:|] i
1 = F 500 + | GT
s | [
0+t 0 INCH | 0.28
0 200 400 600 800 1000 1200 MILLIMETRE +BSP BODY 013 _.I L@ |.63 DLo
Control Current (mA) 55.9 mm 3— T1 — 7.1
MATERIALS TO ORDER
Cartridge: Weight: 0.18 kg. (0.39 Ibs.) TS38-20 - - - -
Steel with hardened work surfaces. L1
Zinc-plated exposed surfaces. Maximum Termination Std. Coil

Buna N O-rings and polyester
elastomer back-ups standard.

Standard Ported Body: Weight:
0.16 kg. (0.35 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.008.1

Standard Coil: Weight: 0.32 kg.
(0.7 Ibs.) Unitized, thermoplastic
encapsulated, Class H high
temperature magnetwire.

See page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully
encapsulated with rugged external
metal shell. Rated up to IP69K with
integral connectors.

Note: See page 3.400.1 for all
E-Coil retrofit applications.

Relief Pressure
207 bar (3000 psi) A
138 bar (2000 psi) B

69 bar (1000 psi) C

Option
None (Blank)
Manual Override M

Porting
Cartridge Only 0
SAE6 6T

3/8 in. BSP* 3B
1/2 in. BSP* 4B
*BSP Body; U.K. Mir. Only

Seals
Buna N (Std.)
Fluorocarbon
Polyurethane

1J<Z“

0
10
12
20
24

EL
EJ

EG

Voltage

Dual Spades
DIN 43650
Leadwires (2)

Leads w/Weatherpack®
Connectors

Deutsch DT04-2P
Termination E-Coil

Deutsch DT04-2P
(IP69K Rated)

Metri-Pack® 150
(IP69K Rated)

IP69K Rated

Amp. Jr. Timer
(IP67 Rated)

DIN 43650 (IP65 Rated)

Less Coil

10 VDC
12 VDC
20 vDC
24 VDC

(1/3 amps max.)

(1.10 amps max.)
(0.65 amps max.)
(0.55 amps max.)

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS58-20 Proportional Electric Relief Valve

DESCRIPTION

‘ ’ A screw-in, cartridge-style, direct acting, poppet-type hydraulic relief valve, which

can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as a
pressure limiting device in demanding applications.

OPERATION

The TS58-20 blocks flow from 1 to 2 until sufficient pressure is present at 1 to offset
the electrically induced solenoid force. With no current applied to the solenoid, the
valve will free flow from 1 to 2.

Note: Back pressure on port 2 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

* 12 and 24 volt coils standard.

e Industry common cavity.

¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS

Maximum Operating Pressure: 345 bar (5000 psi)

Maximum Tank Port Pressure: 69 bar (1000 psi)

Relief Pressure Range: Model Code 40: 0-276 bar (0—4000 psi);

SYMBOLS Model Code 50: 0-345 bar (0-5000 psi)

Note: Minimum pressure setting is dependent on flow through the valve.
USASI/ISO: (See Pressure Drop Curve)
|‘ '@L—'j Flow: See Performance Charts
. -1 Flow Path: Free Flow: 1 to 2 coil de-energized; Relieving: 1 to 2 coil energized
| [‘57 ! | Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil
' ' Control Signal: DC or PWM (Significant improvements in valve performance occur
L__l@_)_J with superimposed dither, with either control method.)

Dither Frequency: 150 Hz or higher
Hysteresis with Dither 250 Hz: 3.3% (7% maximum without dither)

PERFORMANCE Step Response: Ton <50 ms; TorF <7 ms
Pressure Drop vs. Flow Operating Temperature: with standard Buna N seals: -40 to 120°C (-40 to 250°F)
Flow @ to @ with Coil De-energized with Fluorocarbon seals: -35 to 204°C (-31 to 400°F)
10.3/150 32 cS/150 sus oil at 40°C with Polyurethane seals: -54 to 107°C (-65 to 225°F)

= 8.6/125 Filtration: See page 9.010.1
= Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
3 69100 7.4 10 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
T 527 Installation Recommendation: When possible, the valve should be mounted below
B 34150 the reservoir oil level. This will maintain oil in the armature preventing trapped air
W 75 instability. If this is not feasible, mount the valve horizontally for best results.
o | Cavity: VC08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1

$4%5 3% SRR INIHIK  Seal Kit: SK0B-2XB; See page 8.650.1

FLOW Ipm/gpm Coil Nut: Part No. 4540560
Typical Relief Pressure vs. Flow
Relieving Pressure @ to @
at various %s of Max. Control Current
414/6000 T —

-100% ——— —
5 345/5000 ——=F— —
£ - 75% — —]
g £76/4000 [N Recommended Electronic Controllers:
E See page 2.001.1 or our Electronics catalog.
8 207/3000 [ 50%
& 138/2000 i
& I 25%

69/1000

.89 2.84 3.79 4.73 5.68 6.62 7.5
50 0.75 1.00 1.25 1.50 1.75 2.0

FLOW Ipm/gpm Performance info. continued on following page.

8 6. 7
0 1. 0
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PERFORMANCE (continued)

TS58-20

DIMENSIONS

Relief Pressure vs.
Current (DC) 250 Hz Dither
Relieving Pressure @ to @

379/5500
345/5000 /1
310/4500 %
. Pressure Code 50 /
g_ 276/4000 (5000 psi)
§ 241/3500 /
% 207/3000 /
@ 172/2500 7 /,
2 /
E 138/2000 4
103/1500 7
// Pressure Code 40
69/1000 (4000 psi) T
35/500 i i

10 20 30 40 50 60 70 80 90 100
% of Maximum Control Current

TORQUE :
7-10 ft-Ibs
(9.5-13.6 Nm)

max.
2.98 E-Coil
75.7 View
o 100, cross
| 254 L1

ol

FLATS ] 0.60
1.09 TORQUE 1.50 Ej 15.2
277 @ =L 1820 ftbs 38.1 L _l|ef
&8 o45-27.1Nm)  2.00
©) max. 50.8* I':|:|I 1
S
| = T,
MILLIMETRE +BsP Bopy 0.3 __| L@Liz 7
55.9 mm 3. 41.1 )
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.) TS58-20 - - = =
Steel with hardened work surfaces. L \_‘_l
Zinc-plated exposed surfaces. I .
. Termination Std. Coil
B N O- d polyest ; S e e
una rlngs_an polyester Option DS Dual Spades
elastomer back-ups standard. None (Blank
: (Blank) DG DIN 43650
Standard Ported Body: Weight: Screen S .
. ; DL Leadwires (2)
0.54 kg (1.2 Ibs.); Ductile Iron
standard, rated to 345 bar (5000 psi); Pressure Code DL/W Leads w/Weatherpake
Aluminum bodies available; ; Connectors
demensions may diff ’ 276 bar (4000 psi) 40 DR Deutsch DT04-2P
y diter. 345 bar (5000 psi) 50
See page 8.008.1 Termination E-Coil
Standard Coil: Weight: 0.32 kg. Porting ER Deutsch DT04-2P
(0.7 Ibs.) Unitized, thermoplastic Cartridge Only 0 (IP69K Rated)
encapsulated, Class H high SAE 4 4TD EY Metri-Pack® 150
temperature magnetwire. SAE 6 6TD (IP69K Rated)
See page 3.200.1. SAE 8 8TD Coils with internal
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully 1/4 in. BSP* 2BD diode are available.
encapsulated with rugged external 3/8 in. BSP* 3BD Voltage Consult factory.
metal shell. Rated up to IP69K with “BSP Body: UK. M. Only 0 Less Coil
integral connectors. T 10 10 VDC (1.30 amps max.)
Note: See page 3.400.1 for all Seals 12 12 VDC (1.10 amps max.)
E-Coil retrofit applications. Buna N (Std.) N 20 20 VDC (0.65 amps max.)
Fluorocarbon V 24 24 VDC (0.55 amps max.)

Polyurethane P

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS38-21 Proportional Electric Relief Valve

U.S. Patent

6,267,350

SYMBOLS

USASI/ISO:

-9

|

:;ﬁ

L 1o |

-

PERFORMANCE

DESCRIPTION

A screw-in, cartridge-style, single-stage, poppet-type pressure relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is inversely proportional to DC current input.

OPERATION

The TS38-21 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open
the valve by overcoming the preset spring force. With no current applied, the valve
will relieve at +50 psi of the spring maximum. Applying current to the coil reduces the
induced spring force thereby reducing the valve setting.

FEATURES

* 12 and 24 volt coils standard.

¢ Optional waterproof E-Coils rated up to IP69K.
e Industry common cavity.

* Hardened parts for long life.

RATINGS

Maximum Operating Pressure: 240 bar (3500 psi)
Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil
Relief Pressure Range from Zero to Maximum Control Current:
Minimum Pressure is factory adjustable.
(A) 207-6.9 bar (3000—100 psi); (B) 138—6.9 bar (2000—100 psi)
(C) 69-6.9 bar (1000-100 psi); (D) 241-6.9 bar (3500-100 psi)
Rated Flow: 1.1 [pm/0.3 gpm; AP = 10 bar (150 psi), cartridge only,
1 to 2 coil energized
Flow Path: Free Flow: 1 to 2 coil energized; Relieving: 1 to 2 coil de-energized
Temperature: -40 to 120°C (-40 to 250°F) with standard Buna N seals
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.
Cavity: VC08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-B; See page 8.650.1
Coil Nut: Part No. 4540550;
For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.

PRESSURE DROP VS. FLOW CHARACTERISTIC
Flow from Port 1 to Port 2 with Coil Energized
Body and Line Pressure Drop: 0.34 bar/5 psi at 1.90 Ipm/0.5 gpm

TYPICAL RELIEF PRESSURE VS. FLOW CHARACTERISTIC
Typical Relieving Pressure Port 1 to Port 2
No Current Applied; Cartridge in Body

FLOW (LPM) FLOW (LPM)
0 0.2 0.4 0.6 0.8 1.0 1.2 14 16 1.8 0 0.2 0.4 0.6 0.8 1.0 12 1.4 16 1.8
500 7\\\ H\H‘HHH\‘HHHHH\H\\‘HHHH‘H\HH‘HHH\\‘\\HH‘HHH\\‘\\H; 32 4000 . | ‘ | ‘ | ‘ | ‘ | ‘ “ ‘ | ‘ | ‘ ‘ 275
] { = A T
= 400 /T 28 3500 Range 2| —— 250
%] ] V1T i . S — 225
e b N Las < ~ B [ —— C
b % r ) = 3000 - =
W 300 ~ 7 B 200 T
i . 20 Q - L <
) V] r iy =~ 2500 — 175 @
%) b . - 16 O W E Range B — T
@9 200 o > (¢} ~ n o m [ — — 150 ¢
2 . o« R T L2 @ 2 2000 =
o Qo LA R A 0l n . C =)
o ] // |+ 8 o %)) - N 125 o
100 > = 8 o & 1500 " 100 &
1 1 - o Cc r o
/:::’/// N 1000 — Range 75 Qo
0 L 1T TTTTI T[T T I T T T[T I T T T T[T T I rTIT 0 7 ; 50
0 0.1 0.2 0.3 0.4 0.5 500 — T oe
FLOW (GPM) = B
0 TTTTITTTT [ TT T T T T T T[T T T I T T T T[T I TT I TT T [ TTTTITTTT 0
0 0.1 0.2 0.3 0.4 0.5
FLOW (GPM)
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PERFORMANCE (continued)

DIMENSIONS

TS38-21

Body and Line Pressure Drop: 0.34 bar/5 psi at 1.90 Ipm/0.5 gpm

U.S. Patent 6,267,350

RELIEF PRESSURE VS. CURRENT 200 Hz PWM

Relieving Pressure Port 1 to Port 2
with Constant Flow of 0.76 Ipm/0.2 gpm

3500 ] ‘
3000 Bangs 4 C 200
§ 2500 | : %
g 2000 F—eNge 51N 150 'ﬁ':j
2 k| r >
9 1500 [ )
& ] i - 100 @
£ 1000 Jiinde C AN S - TORQUE
] S N Fs0 & 7-10 ft-Ibs
500 L —
] L (9.5—13.6 Nm) max.
07\\\\\\\\\\\\HHHHHHHHHHHH‘HHHH 0
0 10 20 30 40 50 60 70 80 90 100 110 E-Coil
% of MAXIMUM CONTROL CURRENT 26'%2 gté}lns,afd View I)
. Ol ew
1.00 ACROSS
Recommended Electronic Controllers: 254 1
Model EFDR2 Multi-Input Fan Drive Controller. FLATS } 0.60
For more information go to: E TORQUE ﬂ) _”-_j[ 15.
http://www.hydraforce.com/Electro/fandrive.htm 27.7 @ 18 — 20 ft-lbs 38.1 LLJL@{
or &3 o45_-27.1Nm)  2.00
Recommended Electronic Controllers @ 50.8* | _[
catalog page 2.001.1 (Table 2) + I':|:|| GT
S
MILLIMETRE +BSP BoDY  0.13 __I L@@ =
55.9 mm 3 41.1
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.) TS38-21 - -
Steel with hardened work surfaces. L
Zinc-plated _exposed surfaces. Termination Std. Coil
Buna N O-rings and polyester Maximum DS —Dual Spades
elastomer back-ups standard. e P
) Operating Pressure DG DIN 43650
Standard Ported Boc.iy: We_lght: _ 207 bar (3000 psi) A DL Leadwires (2)
0.16 kg. (0.35 Ibs.); An_odlzed high- 138 bar (2000 psi) B DL/W Leads w/Weatherpake
strength 6061 T6 aluminum alloy, 69 bar (1000 psi) C C
rated to 207 bar (3000 psi). Ductile 241 bar (3500 psi) D DR Donnect:olgs_.r 4-0P
iron bodies available; dimensions P eutse 04-
may differ. See page 8.008.1 Termination E-Coil
Standard Coil: Weight: 0.32 kg. ~ Porting ER Deutsch DT04-2P
(0.7 Ibs.) Unitized, thermoplastic Cartridge Only 0 (IP69K Rated)
encapsulated, Class H high ~ SAE ? 6T EY Metri-Packe 150
temperature magnetwire. 8/8in. BSP* 3B (IP69K Rated)
See page 3.200.1 X 1/2in. BSP* 4B Coils with internal
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) BSP Body; UK. Mir. Only Volt diode are avalable.
Fully encapsulated with rugged Yoltage v
external metal shell; Rated up to 0 Less Coil
IP69K with integral connectors. Seals 10 10 VDC (1.30 amps max.)
Note: See page 3.400.1 for all Buna N (Std.) N 12 12 VDC (1.10 amps max.)
E-Coil retrofit applications. Fluorocarbon V 20 20 VDC (0.65 amps max.)
24 24 VDC (0.55 amps max.)
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS58-21F Proportional Electric Relief Valve

U.S. Patent

6,267,350

L}

SYMBOLS

USASI/ISO:
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L

4 |

L 1]

PERFORMANCE

DESCRIPTION

A screw-in, cartridge-style, single-stage, poppet-type pressure relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is inversely proportional to DC current input.

OPERATION

The TS58-21F blocks flow from 1 to 2 until sufficient pressure is present at 1 to open
the valve by overcoming the preset spring force. With no current applied, the valve
will relieve at +50 psi of the spring maximum. Applying current to the coil

reduces the induced spring force thereby reducing the valve setting.

FEATURES

* 12 and 24 volt coils standard.

¢ Optional waterproof E-Coils rated up to IP69K.
e Industry common cavity.

* Hardened parts for long life.

RATINGS

Maximum Operating Pressure: 393 bar (5700 psi)
Maximum Control Current: 1.30 amps for 12 VDC coil; 0.65 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
344.7-6.9 bar (5000—-100 psi)

Rated Flow: 1.9 Ipm/0.5 gpm; AP = 6.9 to 9 bar (100 to 130 psi), cartridge only,
1 to 2 coil energized

Flow Path: Free Flow: 1 to 2 coil energized; Relieving: 1 to 2 coil de-energized

Temperature: -40° to 100°C (-40° to 212° F) with standard Buna N seals
-26° to 204°C (-15° to 400°F) with Fluorocarbon seals;
-54° to 104°C (-65° to 225°F) with Polyurethane seals

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

Cavity: VC08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-B; See page 8.650.1
Coil Nut: Part No. 4540550

PRESSURE DROP VS. FLOW CHARACTERISTIC
Flow from Port 1 to Port 2 with Coil Energized

TYPICAL RELIEVING PRESSURE
Port 1 to Port 2; No Current Applied; Upper & Lower Limit

FLOW (LPM) FLOW (LPM)
0 02 04 06 08 10 12 14 16 18 0 02 04 06 08 10 12 14 16 1.8
500 7\HHH\‘H\\H‘\HHHHH\H\\‘HHHH‘H\HH‘HHH\\‘\H\H‘\HHH\‘\HL — 5500 = | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ 379 E
1 C @ 5000 — = 345 )
5 400 — 28 T w q e
o l24 < 5 4500 — — 310 L
o 1 1 a %) B — >
o 300 — 20 W 0 ] [ — n
> A1 i W' 4000 276 &
2 ] L1 16 > T = i
I’.JI:J200, A ,12£ 3500 T T e 241 &
a 3 p=d [g O 0 0.1 02 03 0.4 05
100 = o FLOW (GPM)
//// =4
0 T TT TTT[TTT TTITTT[TTT TTTTT TTTTTTT TTTTTTT 0
0 0.1 0.2 0.3 0.4 0.5
FLOW (GPM) Performance info. continued on following page.
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PERFORMANCE (continued)

DIMENSIONS

TS58-21F

U.S. Patent 6,267,350

RELIEF PRESSURE vs. CURRENT 200 Hz PWM

Relieving Pressure Port 1 to Port 2 at 0.38 Ipm/0.1 gpm

5500

5000 - 350
4500 .
E I 300
R 4000 = . -
= ] I 250
g 3500 ] . ZIE,
W 3000 ;200 W
B 2500 F @ i TORQUE
W E 150 7-10 ft-lbs
& 2000 ] T (9.5-13.6 Nm) max.
1500 [ 100
] F E-Coll
1000 4 oo 2.55 Standard View
500 o 64.9 Coil View
O:HHHHHHHHHHHHHHHHHH‘HH\\\\70 100
0 10 20 30 40 50 60 70 80 90 100 110 ——— ACROSS
% of MAXIMUM CONTROL CURRENT j S 254 [ I :[ ] _i.
FLATS 1 0.60
1.09 TORQUE .50 T 1|52
27.7 381 BT
18 — 20 ft-lbs - L 1@
Recommended Electronic Controllers: i (24.5-27.1Nm)  2.00 L
Model EFDR2 Multi-Input Fan Drive Controller. ® 50.8* + I':|:|] GT
For more information go to: L | —{
http://www.hydraforce.com/Electro/fandrive.htm INCH ,;!4 —| 0.28
or MILLIMETRE «sp gopy 013 _|| D162 =7
Recommended Electronic Controllers 55.9 mm 3_ m 1
catalog page 2.001.1 (Table 2) ’ .
MATERIALS TO ORDER
Cartridge: Weight: 0.16 kg. (0.35 Ibs.) TS58-21F - - -
Steel with hardened work surfaces. L
Zinc-plated exposed surfaces. Screen Pressure Setting
Buna N O-rings and polyester Crraan X 100 psi [6,9 b.
No Screen (blank) ( psi [6,9 bar])

elastomer back-ups standard.

Ported Body: Weight: 0.54 kg.
(1.2 Ibs.), Ductile iron standard;
rated to 345 bar (5000 psi);
See page 8.008.1.

Standard Coil: Weight: 0.32 kg.
(0.7 Ibs.) Unitized, thermoplastic
encapsulated, Class H high
temperature magnetwire.

See page 3.200.1

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Fully encapsulated with rugged
external metal shell; Rated up to
IP69K with integral connectors.
Note: See page 3.400.1 for all
E-Coil retrofit applications.

150p Screen S

Porting
Cartridge Only 0
SAE6 6TD
3/8 in. BSP* 3BD

1/2in. BSP* 4BD
*BSP Body; U.K. Mir. Only

Seals
Buna N (Std.) N

From 4000 psi
[275,8 bar] to 5000 psi
[344,7 bar] ONLY

Voltage
0 Less Cail
10 10VDC

(1.30 amps max.)
12 12VDC

(1.10 amps max.)
20 20VDC

(0.65 amps max.)
24 24VDC

(0.55 amps max.)

Fluorocarbon V ]
Polyurethane P Coil Termination E-Coil D-Coil
o Deutsch DT04-2P ER (IP69K) DR (IP65)
Pressure Setting in bar Metri-Pak 150 EY (IP69K) DY (IP65)
275.8 10 344.7 bar only Dual Lead Wires  EL (IP69K) DL (IP65)
Specify, for example: Amp Jr. Timer EJ (P67) —
_ 300 bar M300 DIN 43650 EG (IP65) DG (IP65)
Pressure Setting in psl Dual Spades — DS (1P65)
4000 _to 5000 psi only For Coils with Zener Diode, add “/Z” to option code.
Specify, for example: For example: “ER/Z”. Not available on all models.
4500 bar  45.0 See coil option info. on pages 3.200.1 & 3.400.1

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS10-26 Proportional Electric Relief w/Iinternally

Patent
Pending

SYMBOLS

USASI/ISO:

~ oL,

i
pS

L o ]

PERFORMANCE

Pressure Drop vs. Flow Characteristic
For Flow 1 to 2 with Coil De-energized

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type hydraulic relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure limiting device in demanding applications.

OPERATION

The TS10-26 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open
the pilot section by offsetting the electrically induced solenoid force. With no current
applied to the solenoid, the valve will relieve at approximately 100 psi.

The optional manual override allows the valve to be set when the electric supply is
lost. The manual setting is added to the electric setting. To prevent the system from
being over pressurized, the manual override should always be disengaged prior to
applying power to the coil.

FEATURES

¢ Optional Manual Override.

¢ Optional waterproof E-Coils rated up to IP69K.
* 12 and 24 volt coils standard.

e Industry common cavity.

RATINGS

Maximum Operating Pressure: 241 bar (3500 psi)
Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
A: 6.9-207 bar (100-3000 psi) C: 6.9-117 bar (100-1700 psi)
B: 6.9-159 bar (100—2300 psi)

Rated Flow: 94.6 Ipm (25 gpm), AP=13.1 bar (190 psi), Cartridge only,
1 to 2 coil de-energized

Maximum Pilot Flow: 0.76 Ipm (0.2 gpm)

Hysteresis: Less than 3%

Flow Path: Free Flow: 1 to 2 coil de-energized; Relieving: 1 to 2 coil energized
Temperature: -40 to 100°C (-40 to 212°F) with standard Buna N seals
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

0 s 1";)'-0W (;ng) 5o 25 Installation Recommendation: When possible, the valve should be mounted below
P A I BN the reservoir oil level. This will maintain oil in the armature preventing trapped air
181 (‘:am‘l,dge‘& B‘ody oo instability. If this is not feasible, mount the valve horizontally for best results.
£1°7 N |0 &  Cavity: VC10-2; See page 9.110.1; Cavity Tool: CT10-2XX; See page 8.600.1
B 12 " — 1 ., &  SealKit: SK10-2N-B; See page 8.650.1
10 - T .
28 1 Cartridge Only F 100% Coil Nut: Part No. 4540560;
w + E . . . .
T 6 Body Only — £ For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
‘2‘ , — F 50
0 St B N Y Typical Relief Pressure .
0 20 40 60 80 100 V‘ép Flow Characteristic Recommended Electronic Controllers:
FLOW (Ipm) Typical Relieving Pressure 1 to 2 Model EFDR2 Multi-Input Fan Drive Controller.
at Various %’s of Maximum Control Current For more information go to:
Pressure Range “A” (207 bar/3000 psi); Cartridge in Body http://www.hydraforce.com/Electro/fandrive.htm
Relief Pressure vs. FLOW (gpm) or
Current (DC) Characteristic W, 0 5 1‘0 1‘5 %0 %5 105 W Recommended Electronic Controllers
200 Hz PWM T R I I S S s vy L s =y catalog page 2.001.1 (Table 2)
] ent T > g pag
Relieving Pressure 1 to 2 ﬁ E ,0(‘)% Max. Control CUrSle—— F ﬁ
250 7 E 3500 & 100 7 1 T — 100 ¢
= ] E = ] ent L— N
8 200 L~ 3000 & E 1 75% Max- Control Current__— r E
w A7 Eosool 5 787 £ 5
5 150 =r5to00; & ] P
B 100 = =’%500% S 50509 Max. Control Current —T—1 50 3
w E 4 E
£ 1 ez Fio00E 2 ] Fo2
50 £ 500 2 25557 piax. Control Current T———25 %
P E 0 ?_ 3 F ?_
O e T o 4 b o
0 10 20 30 ‘.‘0 50 60 70 80 90 100 ® OO\HHHHZ‘(;HH\HX(;HHHHSOHHHHSOHH\\\1\000 2
% of Maximum Control Current FLOW (Ipm)
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Piloted Spool TS10-26

DIMENSIONS
Patent Pending

1.84
_ 46.7
MANUAL
OVERRIDE
173 (3/16" HEX)
44.0 INITIAL SETUP:

Before operating valve,

use the manual override
to manually set pressure
to 200 to 300 psi. Before
operating electrically, .
back out manual override 50.8

— (CCW using 3/16" hex key
wrench) until positive stop —

must be fully backed out
when operating electrically.

is reached. Manual override ‘

TORQUE
3.01 7-10 ft-Ibs E-Coil
76.5 Standard (9.5-13.6 Nm) max. View
Coil View
0.75
r 11 *
2 K ’
125 = 125 ACROSS FLATS | 1.50 re=T
318 AW 31.8 381 —+H-H
_— TORQUE 500 lL_1/®@
L > 25 ft-lbs 50.8" L ,__|__, R}
O (33.9 Nm) max. PN | -
[ | —{
INCH “BSP BODY [ e
_INCR f 0.28
MILLIMETRE 559mm 013 _| _@ 1.63 _,I 1
3.3 1.4
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.) TS10-26 .~ - - -
Steel with hardened work surfaces. [
Zinc-plated exposed surfaces. Buna N Maximum l—‘_l L. .
O-rings and polyester elastomer back- Relief Pressure Termination Std. Coil
ups standard. Optional polyurethane 207 bar (3000 psi) A DS Dual Spades
seals with fluorocarbon back-up 159 bar (2300 psi) B DG DIN 43650
recommended for pressures over 117 bar (1700 psi) C DL Leadwires (2)
240 bar (3500 psi). DL/W Leads w/Weatherpake
Standard Ported Body: Weight: 0.16 kg. Option Connectors
(0.35 Ibs.) Anodized high-strength 6061 None (Blank) DR Deutsch DT04-2P
T6 aluminum alloy, rated to 207 bar Manual Override M Termination E-Coil
(3000 psi). Ductile iron bodies avail- ER Deutsch DT04-2P
able; dimensions may differ. See page Porting (IP69K Rated)
8.010.1 Cartridge Only 0 EY Metri-Packe 150
Standard Coil: Weight: 0.32 kg. (0.7 Ibs.) SAE6 6T (IP69K Rated)
Unitized, thermoplastic encapsulated, SAE 8 8T Cols with internal
Class H high temperature magnetwire. 3/8in. BSP* 3B diode are available.
See page 3.200.1 1/2in. BSP* 4B Voltage Consult factory.
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully “BSP Body; U.K. Mfr. Only 0 Less Coil
encapsulated with rugged external metal 10 10 VDC (1.30 amps max.)
shell. Rated up to IP69K with integral Seals 12 12 VDC (1.10 amps max.)
connectors. Note: See page 3.400.1 for Buna N (Std.) N 20 20 VDC (0.65 amps max.)
all E-Coil retrofit applications. Fluorocarbon V 24 24 VDC (0.55 amps max.)

&°‘HYDRAFORCE.com Return to Table of Contents 2.852.2



ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

Patent
Pending

TS12-26 Proportional Electric Relief w/internally

SYMBOLS

USASI/ISO:

[ oL, ]

o
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PERFORMANCE

Pressure Drop vs. Flow Characteristic
For Flow 1 to 2 with Coil De-energized

FLOW (gpm)
0 10 20 30 40 50

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type hydraulic relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure limiting device in demanding applications.

OPERATION

The TS12-26 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open
the pilot section by offsetting the electrically induced solenoid force. With no current
applied to the solenoid, the valve will relieve at approximately 100 psi.

The optional manual override allows the valve to be set when the electric supply is
lost. The manual setting is added to the electric setting. To prevent the system from
being over pressurized, the manual override should always be disengaged prior to
applying power to the coil.

FEATURES

* Manual Override option.
* 12 and 24 volt coils standard.

RATINGS

e Industry common cavity.
¢ Optional waterproof E-Coils rated up to IP69K.

Maximum Operating Pressure: 241 bar (3500 psi)
Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
A: 6.9-207 bar (100-3000 psi)
B: 6.9-138 bar (100—2000 psi)
C: 2.1-69 bar (30—1000 psi)

Rated Flow: 189 Ipm (50 gpm); See Performance Charts
Maximum Pilot Flow: A: 1.9 Ipm (.5 gpm); B: 1.3 Ipm (.35 gpm); C: .9 Ipm (.25 gpm)
Hysteresis: Less than 3%
Flow Path: Free Flow: 1 to 2 coil de-energized; Relieving: 1 to 2 coil energized
Temperature: -40 to 100°C (-40 to 212°F) with standard Buna N seals
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air

Yo VAP AR IV IR IS h St s ! .
el \ d\ &\B d\ . E oo instability. If this is not feasible, mount the valve horizontally for best results.
= 1 Cartridge ody: E — . .
E 13 ] Bl N oo B Cavity: VC12-2; See page 9.112.1; Cavity Tool: CT12-2XX; See page 8.600.1
W yp ] C < E W Seal Kit: SK12-2X-B; See page 8.650.1
> y 150 D R
207 - 2 Coil Nut: Part No. 4540560;
w B | E 100 W g . 4. . .
£ 2 i oy e For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
11— N 50
2 —— ‘ g
0 T o bbb - O
0 40 80 120 160 200
FLOW (Ipm) ) ) .
Typical Relief Pressure Recommended Electronic Controllers:
vs. Flow Characteristic Model EFDR2 Multi-Input Fan Drive Controller.
Typical Relieving Pressure 1 to 2 For more information go to:
: at Various %’s of Maximum Control Current . "
CurrEr?t"?E)Cplgegﬁgl;géz'ristic Pressure Range "A” (207 bar/3000 psi); Cartridge in Body gtrtp.//www.hydraforce.com/EIectro/fandrlve.htm
i 2_00 Hz PWM 0 10 ;)LOW (ggm) 40 50 Recommended Electronic Controllers
o0 Relieving Pressure 1to 2 e I I = e e P u catalog page 2.001.1 (Table 2)
= 3500 = @ ] 0‘0"/ i\‘Aax control Current L——" [ ?
P (%3] ] o i £ (%]
8 200 2 £ 3000 & gmoi1 1 F 100 W
& 150 | ?2500 IEIID:J & ] 7‘50/ ,l/jax, control Current | —1— o
2 A= wed ST s &
2 100 £1s00m  m current | | L+
& 50 // £ 1000 & % 50 J—50% Max. Control U7 — /: 50 %
] ¢ 500 s ] c =
0] < B ') % 25 | Fos X
0 10 20 30 40 50 60 70 80 90 100 s ] nt T =
% of Maximum Control Current 5 1] No Control Current | | r k]
® O e 0 ®
0 40 80 120 160 200
FLOW (Ipm)
2.854.1 Return to Table of Contents &"HYDRAFORCE.com



%@)HYDRAFORCE

Piloted Spool

TS12-26

DIMENSIONS
Patent
. 1.84
Pending 767 DIA.—|—
COIL MUST BE 1.98
INSTALLED WITH 50.3
LETTERING UP L
., 087 .86 _ MANUAL
22.1 r 472 ] _— OVERRIDE
/ OPTIONAL
‘ "\ —— TORQUE ‘ ’
7-10 ft-lbs
(9.5-13.6 Nm)
2% o E-Coil
75.1 Standard ;
Coil View m View
TT TT1
1.25 1_56
. 318 ACROSS l—l——ﬁl’ 26.9
A FLATS 2.25 ol ¥
46.0 @ TORQUE 57.2 HE
30 ft-lbs 5 0q Ll ]
(40.6 Nm) =—
76.2 4
@ max. | }} [‘: i :h -
| 1
MILLIMETRE o16_| D256 %
4.1 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.56 kg. (1.23 Ibs.) TS12-26 - - -
Steel with hardened work surfaces. L1
Zinc-plated .exposed surfaces. Maximum Termination Std. Coil
Blun? N O-gnglf_and ptolygstgr Relief Pressure DS Dual Spades
elastomer back-ups standard. 207 bar (3000 pS!) A DG DIN 43650
Standard Ported Body: W(_aight: _ 138 bar (2000 ps!) B DL Leadwires (2)
0.36 kg. (0.80 Ibs.) Anqdlzed high- 69 bar (1000 psi) C DL/W Leads w/Weatherpake
Fatoco 207 bar (3000 pe). Duct Conneciors
rated to ar psi). Ductile ; B
iron bodies available; dimensions g'm—ﬁl';(r% (Blank) DR Deutsch DT04-2P
may differ. See page 8.012.1 : Termination E-Coil
Manual Override M ER D h DTO4-2P
Standard Coil: Weight: 0.32 kg. | SutS}g A %4-
(0.7 Ibs.) Unitized thermoplastic _ — (IP69K Rated)
encapsulated, Class H high tempera- ~ Porting EY “{'F?t”'}?ﬁ:k@ 150
ture magnet-wire. See page 3.200.1 Cartridge Only 0 (IP69K Rated)
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully SAE 10 10T Colls with inernal
encapsulated with rugged external SAE 12 12T ‘é“’de are a;’a"ab'e-
metal shell Rated up to IP69K with 1/2in. BSP* 4B Voltage onsult factory.
integral connectors. 3/4in. BSP* 6B 0 Less Coil
Note: See page 3.400.1 for all *BSP Body; U.K. Mfr. Only 10 10 VDC (1.30 amps max.)
E-Coil retrofit applications. Seals 12 12 VDC (1.10 amps max.)
Buna N (Std.)) N 20 20 VDC (0.65 amps max.)
Fluorocarbon V 24 24 VDC (0.55 amps max.)
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS08-27 Proportional Electric Relief Valve

U.S. Patent
6,267,350

SYMBOLS

USASIISO:
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PERFORMANCE

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type pressure relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is inversely proportional to DC current input. This valve is intended
for use as a pressure limiting device in demanding applications.

OPERATION

The TS08-27 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open

the valve by overcoming the preset induced spring force. With no current applied,

the valve will relieve at £50 psi of the spring maximum. Applying current to the coil

reduces the induced spring force thereby reducing the valve setting. The regulated

pressure is inversely proportional to the input electrical current.

Note: This valve is ideal for hydraulic fan drive applications. Consult factory for
electronic controllers specifically designed for fan drive applications.

FEATURES

¢ 12 and 24 volt coils standard.
e Industry common cavity.
* Hardened parts for long life.

RATINGS

Maximum Operating Pressure: 241 bar (3500 psi)
Maximum Control Current: 1.20 amps for 12 VDC coil; 0.60 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
Minimum Pressure is factory adjusted.
A: 207-4.1 bar (3000-60 psi)
B: 138-4.1 bar (2000-60 psi)

Rated Flow: 19 Ipm/5 gpm; AP = 7.8 bar (113.3 psi) +10%, cartridge only,
1 to 2 coil energized

Maximum Pilot Flow: 0.76 Ipm (0.2 gpm)
Hysteresis: Less than 3%
Flow Path: Free Flow: 1 to 2 coil energized; Relieving: 1 to 2 coil de-energized
Pressure Rise: A: 40 psi/gpm; B: 50 psi/gpm
Temperature: -40 to 120°C (-40 to 250°F) with standard Buna N seals
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.
Cavity: VC08-2; See page 9.108.1; Cavity Tool: CT08-2XX; See page 8.600.1
Seal Kit: SK08-2X-B; See page 8.650.1

PRESSURE DROP VS. FLOW CHARACTERISTIC
Flow from Port 1 to Port 2 with Coil Energized, at Maximum Set Current

TYPICAL RELIEF PRESSURE VS. FLOW CHARACTERISTIC
Typical Relieving Pressure Port 1 to Port 2 ; Cartridge in Body

FLOW (LPM) FLOW (LPM)
012345678 9101112131415161718 0 2 4 6 8 10 12 14 16 18
160 PN S S N N O A A 32007\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\ 220
— 10 7 ;
140 ‘ 2800 F——] Range A - fgg
= 120 e —f==<f— 8 & = 2400 r o
o BOd‘J&L -1 E g . 5160 <
£ 100 (ridge: - - roooa = B 140 ©
o ca A= 2000 3 =
w -1 T - -6 w w - Range B 120 W
> 80 == = 5 T 4600 120 o
7] e i B 5 e g @ 2 k| 100 2
960 — -~ 4 0 2} 1 L 17}
o L -+ -4—7 w &12007 L 80 o
o 40 T o B — 60 I5II:-I
L, £ 800 60 o
2 Body & Line 400 - 40
1 —— B 20
o — 1t ] o ] L
O 05 10 15 20 25 30 35 40 45 50 0 TTTT[TTTT [ TTT T[T T[T T T T[T T T T [TT T [TTTT[TTTT[TTTT 0
0O 05 10 15 20 25 30 35 40 45 50
FLOW (GPM
¢ ) FLOW (GPM)
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PERFORMANCE (continued)

DIMENSIONS

TS08-27

RELIEF PRESSURE
vs. CURRENT (DC) CHARACTERISTIC
Relieving Pressure Port 1 to Port 2

5.68 Ipm (1.5 gpm) Flow using 12VDC Coil, 200 Hz PWM

% of MAXIMUM CONTROL CURRENT

0O 10 20 30 40 50 60 70 80 90 100
| | | | | | | |

U.S. Patent 6,267,350

3200 | 220 INCH
3000 7 ‘ L MILLIMETRE
2800 ™ \'9«9/70 - 200 0.88 )
2600 °q 180 —— ACROSS 50.8
2400 A\ I 222
2200 | AN [ T FLATS
= ] [is
9 2000 140 < TORQUE
o ] \\'9%0 N\ H Q 4-5 ft-lbs
w 1800 ] e & L 120 w
T 1600 i 505 —  (5.4-6.8Nm) .
2 1400 \ \ - 100 @ % max.
i 1200 a L 80 @ ' — I
& ] \ ¥ o
o NN - 60 —  0.88 —
800 | \ L —— ACROSS
600 | 40 ‘ 222
400 | F FLATS
200-] -2 E=  Toraue ' == 260
] 1.09 1.50 1152
0 0 — 00| (@ 1820 ft-lbs —_— i
0 0102 0304 0506 070809 1.0 1.1 1.2 2r.7 (24.4-27 Nm) 38.1 I I @f
CURRENT (AMPS) i = max. 500 e ]
©) 50.8* - r :|: pl — i
Recommended Electronic Controllers: [ C
Model EFDR2 Multi-Input Fan Drive Controller. I_ IJ_—_—|= o 7
For more information go to: : T * 0.28
http://www.hydraforce.com/Electro/fandrive.htm *BSP BODY 0.13 _.I @ 1.62 77
& 55.9 mm 3.3 1.1
Recommended Electronic Controllers
catalog page 2.001.1 (Table 2)
MATERIALS TO ORDER
Cartridge: Weight: 0.15 kg. (0.33 Ibs.) TS08-27 - -
Steel with hardened work surfaces. N
Zinc-plated exposed surfaces.
Buna N O-rings and polyester .
~ Maximum_ D-Coil Terminations
elastomer back-ups stand.ard. Overating Pressure Dual Spades
Standard Ported Body: W(_alght: 207 bar (3000 psi) A DG DIN 43650
0:16 kg. (0.35 |bS.) Anodlzeq 138 bar (2000 psi) B DL Leadwires (2)
high-strength 6061 T6 aluminum DL/W Leads w/Weatherpak®
alloy, rated to 207 bar (3000 psi). Connectors
Ductile iron bodies available; E-Coil Terminations
dimensions may differ. Porting ER Deutsch DTO4-2P
See page 8.008.1 Cartridge Only 0 (|335£ Rated)_
EHPR Series Coils: . SAE fj 6T EY Metri-Pak® 150
D-Coil: Weight: 0.11 kg. (0.25 Ibs.) P Bog ?(ﬁ(‘“ﬁ-ﬂfB%PI 3B (IP69K Rated)
Unitized, thermoplastic encapsu- ody; L2, Mir. Dnly Goils with internal diode are
lated, Class H high temperature available. Consult factory.
magnetwire. See page 3.200.1
E-Coil: Weight: 0.14 kg. (0.3 Ibs.) Voltage
Fully encapsulated with rugged Seals 0 Less Coil
external metal shell. Rated up to Buna N (Std.) N 12 12 VDC (1.10 amps max.)
IP69K with integral connectors. Fluorocarbon V ’ '
See page 3.400.1 24 24 VDC (0.55 amps max.)
&"HYDRAFORCE.com Return to Table of Contents 2.860.2



ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS10-27 Proportional Electric Relief w/internally

U.S. Patent
6,267,350
% @
0)
SYMBOLS
USASI/ISO:

9.,

4 |

r-

L 1@ ]

PERFORMANCE

Pressure Drop vs. Flow Characteristic

For Flow 1 to 2 with Coil Energized
FLOW (gpm)
0 5 10 15 20 25

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type hydraulic relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is inversely proportional to DC current input. This valve is intended
for use as a pressure limiting device in demanding applications.

OPERATION

The TS10-27 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open

the valve by overcoming the preset induced spring force. With no current applied,

the valve will relieve at £50 psi of the range maximum. Applying current to the coll

decreases the induced spring force, thereby reducing the valve setting.

Note: This valve is ideal for hydraulic fan drive applications. Consult factory for
electronic controllers specifically designed for fan drive applications.

FEATURES

¢ 12 and 24 volt coils standard.
e Industry common cavity.
¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS

Maximum Operating Pressure: 241 bar (3500 psi)
Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
A: 207-10.3 bar (3000-150 psi)
B: 138-10.3 bar (2000-150 psi)
C: 69-10.3 bar (1000-150 psi)

Rated Flow: 75.7 Ipm (20 gpm), AP=14.8 bar (215 psi), Cartridge only,
1 to 2 coil energized

Maximum Pilot Flow: 0.76 Ipm (0.2 gpm)
Hysteresis: Less than 3%
Flow Path: Free Flow: 1 to 2 coil energized; Relieving: 1 to 2 coil de-energized
Temperature: -40 to 120°C (-40 to 250°F) with standard Buna N seals
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air

M I I I B I . . L . .
fg ] [ T [ [ 1 E oo instability. If this is not feasible, mount the valve horizontally for best results.
— q Cartridge & Bod} E — . .
gled TR £~ % Cavity: VC10-2; See page 9.110.1; Cavity Tool: CT10-2XX; See page 8.600.1
S £ 200 = .
wyp ] oW Seal Kit: SK10-2X-B; See page 8.650.1
h F 150 .
2107 -2 Coil Nut: Part No. 4540550;
g 6 1+ - 100 For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
o 1 Body Only —F a
4 — F- 50
2 :
0 40 60 80 100 Typical Relief Pressure Recommended Electronic Controllers:
FLOW (Ipm) s ';'OIY" QhaPVaCte”S“C ) Model EFDR2 Multi-Input Fan Drive Controller.
'yplca s e |evmg ressure 1 to For more information go to:
at Various %’s of Maximum Control Current htto:// et /Electro/fandrive.ht
Relief Pressure vs. Pressure Range “A” (207 bar/3000 psi); Cartridge in Body REAGWIYOTIoICE CoOmECCHo IR tIve I
Current (DC) Characteristic, 200 Hz PWM FLOW (gpm) or .
e Recommended Electronic Controllers
Relieving Pressure 110 2 w 0\ L \5\\ L \1\0\ L \1\5\ L \2\0\ L \2\5\ w tal 2.001.1 (Table 2)
250 3500 _ c 125 ] 1 P 125 & catalog page 2.001.1 (Table
8 200 Fao02 @& 1 |Nogcument] L ——] P2
= <0 T~ E =~ W00 100 W
£ 150 N 200 fp & 1 509 M‘ax ‘Control Curre’L///i &
> E B E- 2000 2 w 1 50% Max v L 4— L w
3 1004 SSUN fs08 o T £ 5
w B E w A r w
[ 1 c N E T o« 1 r o«
T 5] SN 1000 o = 501— 75% Max. control (Zlir_ent LT 5 =
1 ] E 500 2 1 a1 [ 2
0 -0 z ] F . B
< 25 25 £
0 10 20 30 40 50 60 70 80 90 100 s ] t F <
% of Maximum Control Current 5 1 100% Max. Control Curren | z
2 O —frrrrtrerr ettt et 0 ®
0 20 40 60 80 100
FLOW (Ipm)
2.862.1 Return to Table of Contents &°HYDRAFORCE.com
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Piloted Spool

DIMENSIONS

TS10-27

U.S. Patent 6,267,350

1.73
44.0
COIL MUST BE
INSTALLED WITH
LETTERING UP
R TORQUE
7-10 ft-lbs
(9.5—13.6 Nm) max.
E-Coil
2.56 Standard View
649 Coil View
1.00 0.75
554 ACROSS FLATS 191
" TORQUE- [ I j j
25 ft-lbs f
1.25 =— (33.9Nm)max. | 1.50 ] :“T
31.8 AR 8.1 T -1
l g R 2.00 LL— @
506 + ll’::|::||| +- _i
@ /[ | _f
INCH “BSP BODY 182 === 0.28
MILLIMETRE ssomm 013 || @'1es | 5
3.3 1.4

MATERIALS TO ORDER

Cartridge: Weight: 0.18 kg. (0.4 Ibs.) Steel Ts10-27__ - - -
with hardened work surfaces. Zinc-plated L
exposed surfaces. Buna N O-rings and
polyester elastomer back-ups standard. . . .
Optional polyurethane seals with Reliefm% Termination Std. Coil
fluorocarbon back-up recommended for QW DS Dual Spades

i psi) A DG DIN 43650
pressures over 240 bar (3500 psi). :
. 138 bar (2000 psi) B DL Leadwires (2)

Standard Ported Body: Weight: 0.16 kg. 69 bar (1000 psi) C DLW L Weath y
(0.35 Ibs.) Anodized high-strength CeadSV\; eatherpake
6061 T6 aluminum alloy, rated to 207 bar onnectors
(3000 psi). Ductile iron bodies available; . DR  Deutsch DT04-2P
dimensions may differ. See page 8.010.1 Cartrid% 0 Termination E-Coil

Standard Coil: Weight: 0.27 kg. (0.6 Ibs.) SAEG 6T ER Deutsch DT04-2P
Unitized thermoplastic encapsulated, SAES 8T (IP69K Rated)

Class H high temperature magnet-wire. 3/8in. BSP* 3B EY Metri-Pack® 150
See page 3.200.1 12 in. BSP* 4B (IP69K Rated)

E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully “BSP Body: U.K. Mfr. Only Coils with internal
encapsulated with rugged external metal diode are available.
shell. Rated up to IP69K with integral Voltage Consult factory.
connectors. Note: See page 3.400.1 Seals 0 Less Coll
for all E-Coil retrofit applications. Buna N (Std.) N 10 10 VDC (1.30 amps max.)

F|uorocarb0n \Y 12 12 VDC (1 10 amps maX.)
20 20 VDC (0.65 amps max.)
24 24 VDC (0.55 amps max.)

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS12-27 Proportional Electric Relief Valve

U.S. Patent
6,267,350

SYMBOLS

USASI/ISO:
- 9.,

4 |
1

.

L "1@ |

PERFORMANCE

Pressure Drop vs. Flow Characteristic

For Flow 1 to 2 with Coil Energized

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type hydraulic relief valve, which can
be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is inversely proportional to DC current input. This valve is intended
for use as a pressure limiting device in demanding applications.

OPERATION

The TS12-27 blocks flow from 1 to 2 until sufficient pressure is present at 1 to open
the pilot section by overcoming the induced spring force. With no current applied, the
valve will relieve at +50 psi of the range maximum. Applying current to the coil propor-
tionally decreases the pressure required to open the valve from 1 to 2.

Note: This valve is ideal for hydraulic fan drive applications. Consult factory for
electronic controllers specifically designed for fan drive applications.

FEATURES

e Hardened parts for long life.

¢ 12 and 24 volt coils standard.

e Industry common cavity.

¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS
Maximum Operating Pressure: 241 bar (3500 psi)
Maximum Control Current: 1.10 amps for 12 VDC coil; 0.55 amps for 24 VDC coil

Relief Pressure Range from Zero to Maximum Control Current:
A: 207—-10.34 bar (3000—150 psi)
B: 138-10.34 bar (2000—150 psi)
C: 69-10.34 bar (1000—-150 psi)

Rated Flow: 186.3 Ipm (50 gpm), AP=16.4 bar (238 psi), Cartridge only,
1 to 2 coil energized

Maximum Pilot Flow: 0.76 Ipm (.2 gpm)

Hysteresis: Less than 3%

Flow Path: Free Flow: 1 to 2 coil energized; Relieving: 1 to 2 coil de-energized
Temperature: -40 to 120°C (-40 to 250°F) with standard Buna N seals
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

o 0 2FOLOW (ggm) w5 7.4 to 420 cSt (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
20l L b L Installation Recommendation: When possible, the valve should be mounted below
18 E 050 the reservoir oil level. This will maintain oil in the armature preventing trapped air
g]i ] E ooo 2 instability. If this is not feasible, mount the valve horizontally for best results.
g 12 Cartridge & Body 1o & Cavity: VC12-2; See page 9.112.1; Cavity Tool: CT12-2XX; See page 8.600.1
10 E .
ﬁ g woﬁ Seal Kit: SK12-2X-B; See page 8.650.1
£ %7 Body Only £ Coil Nut: Part No. 4540550;
5] N+ F 50 For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
0“0
0 40 80 120 160 200 . X
FLOW (Ipm) Typical Relief Pressure Recommended Electronic Controllers:
s, ';'Olw ChaFfaCte”St:Ct ) Model EFDR2 Multi-Input Fan Drive Controller.
ypica , elieving Fressure 110 For more information go to:
at Various %’s of Maximum Control Current htto:// hvdraf /Electro/fandrive.ht
Relief Pressure vs. Pressure Range “A” (207 bar/3000 psi); Cartridge in Body RN YCTIOICE COIN = e TO G CHVET
Current (DC) Characteristic, 200 Hz PWM FLOW (gpm) e .
Relieving Pressure 1 to 2 W 0 10 20 30 40 50 w Recommended Electronic Controllers
250 E 3500 c1s b b by b by qo5 @0 catalog page 2.001.1 (Table 2)
) 1 £ 3 2 ] | Current L +—T"T F 2
8 200 T 3000 o 1) 7 No Contro —] L 1]
o ] A E w w100 100 W
€ 1501 N ;2900 ¢ & 10 ‘ éonn"ol current _|_4+—T"F T
I L8] N F-2000 2 woq50%Max GO 4 —— Fooow
% 1001 ~ E - 1500 § 75T £75 §
o q Cc R £ ] [
o 3 R E 1000 a_ i ! rrent | r o
507 S, E 500 3 50 f’_ﬁ"/jﬂa_"__'c_‘fﬂt_rﬂ’ﬁli—— 50 =
B £ = J F =
0 “frrrrtrrrrtrerr et e e e R O = ] r g
0 10 20 30 40 50 60 70 80 90 100 < %7 " F% 2
% of Maximum Control Current 5 E 100% Max. Control Curre _______E z
® O —fFrrrrtrrrr ettt et 0 ®
0 40 80 120 160 200
FLOW (Ipm)
2.864.1 Return to Table of Contents &"HYDRAFORCE.com
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DIMENSIONS

TS12-27

U.S. Patent 6,267,350

146% DIA.—|—
COIL MUST BE
INSTALLED WITH 1.98
LETTERING UP 5t]i
. 087 1.86
22.1 ’“ 172
—— TORQUE
4-5 ft-lbs
(5.4-6.8 Nm)
max.
2.55 Standard E-Coil
64.9 Coil View D) View
1T T1
1.25 1_f6
.0
e 318 ACROSS l—l-—ﬁr 26.9
o0 FLATS 2.25 ol
46.0 @ TORQUE 57.2 H_C2‘>
}— 5 (40.6 Nm) m 4
max. i —i} C—+_
1 [‘: | :h 1 f
INCH == 0.34
MILLIMETRE 016_| @256 3.
4.1 65.0
MATERIALS TO ORDER
Cartridge: Weight: 0.56 kg. (1.23 Ibs.) TS12-27 - - -
Steel with hardened work surfaces. L1 I_‘_/
Zinc-plated exposed surfaces.
Buna N O-rings and TFE Maxd Termination Std. Coil
Naximum

back-ups standard.

Standard Ported Body: Weight:
0.36 kg. (0.80 Ibs.) Anodized high-
strength 6061 T6 aluminum alloy,
rated to 207 bar (3000 psi). Ductile
iron bodies available; dimensions
may differ. See page 8.012.1

Standard Coil: Weight: 0.32 kg.
(0.7 Ibs.); Unitized thermoplastic
encapsulated, Class H high
temperature magnet-wire.

See page 3.200.1.

E-Coil: Weight: 0.41 kg. (0.9 Ibs.)
Fully encapsulated with rugged
external metal shell. Rated up to
IP69K with integral connectors.
Note: See page 3.400.1 for all
E-Coil retrofit applications.

Relief Pressure
207 bar (3000 psi) A
140 bar (2000 psi) B

70 bar (1000 psi) C

Porting
Cartridge Only 0

SAE 10 10T
SAE 12 12T
1/2in. BSP* 4B
3/4in. BSP* 6B
*BSP Body; U.K. Mfr. Only

Seals
Buna N (Std.) N
Fluorocarbon V

0
10
12
20

DS Dual Spades
DG DIN 43650
DL Leadwires (2)

DL/W Leads w/Weatherpake
Connectors

DR Deutsch DT04-2P

Termination E-Coil
ER Deutsch DT04-2P
(IP69K Rated)

EY Metri-Pack® 150
(IP69K Rated)

Coils with internal diode are
Voltage available. Consult factory.
Less Coil
10 VDC (1.30 amps max.)
12 VDC (1.10 amps max.)
20 VDC (0.65 amps max.)
( )

24 VDC (0.55 amps max.

&°‘HYDRAFORCE.com

Return to Table of Contents
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS98-30 Proportional Electric Reducing/Relieving

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type reducing/relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure control device in demanding applications.

OPERATION

Without applied current, the TS98-30 allows bidirectional flow from 3 to 4 while block-
ing 2. When the coil is energized, 3 is connected to 2, and pressure at 3 is controlled
proportional to the amount of current applied to the coil. If pressure at 3 exceeds the

setting induced by the coil, pressure is relieved to 4.

Back pressure on port 4 becomes additive to the pressure setting at a 1:1 ratio.

Note: This product may be customized for special OEM performance characteristics.
Consult factory.

FEATURES
¢ 12 and 24 volt coils standard.
¢ Optional waterproofed E-Coils rated up to IP69K.

RATINGS
Maximum Inlet Pressure at Port 2: 24 bar (350 psi)
SYMBOLS Maximum Control Current: 0.70 amps for 12 VDC coil; 0.35 amps for 24 VDC coil
Deadband: 0.150 amps @ 12 VDC; 0.075 amps @ 24 VDC
USA_SIHSO' _ Hysteresis: 3.0% PWM
’/ ® E_ - “ Reducing/Relieving Pressure Range from Zero to Maximum Control Current:
! 0—20.7 bar (0—300 psi)
I X : TN Z T ' Rated Flow: 30 Ipm (8 gpm) at 45 psid port 3 to 4 with coil de-energized
iy —-\ Maximum Pilot Flow: 0.4 Ipm (0.12 gpm)
L — @ @ @ Flow Path: Free Flow: 3 to 4 bidirectional coil de-energized; Reduced: 2 to 3 coll
energized; Relieving: 3 to 4 coil energized; Port 1 is not plumbed externally
PERFORMANCE Temperature: -30 to 175°C (-20 to 350°F), with standard Fluorocarbon seals
__ Filtration: See page 9.010.1
Pressure Drop vs. Flow Characteristic Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
For Flow 3 1o & with ol De-energized 7.4 t0 420 ¢St (50 to 2000 sus); See Temperat d Oil Viscosit 9.060.1
— Reducing; — - — Relief . ; perature and Oil Viscosity, page 9.060.
FLOW (gpm) Installation Recommendation: When possible, the valve should be mounted below
0 1 23 456 78910 the reservoir oil level. This will maintain oil in the armature preventing trapped air
10 | 0 instability. If this is not feasible, mount the valve horizontally for best results.
— 21 100 — Cavity: VC98-3; See page 9.110.1; Cavity Tool: CT98-3XX; See page 8.600.1
s / | 100 & Seal Kit: SK90-3V; See page 8.650.1
£ 6 7 Ls0 £ Coil Nut: Part No. 7004410;
P 4 Cartridge & B"iy// PAMIN For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
E =" \/ F40 &
2 L—T = Cartridge Only |- 20
I e e e Reducing/Relieving Pressure vs. Flow Characteristic
0 5 10 15 20 25 30 35 Regulated Pressure Range: 0-20 bar (0-290 psi) with 24 bar (350 psi) Input
FLOW (lpm) Pressure at 3 for Various Control Currents (AP Shown for Cartridge & Body)
Relieving Pressure 3 to 4 FLOW (gpm) Reducing Pressure 2 to 3
Reduced Pressure vs. Current Characteristic $ 8 76 5 4 3 2 1 01 2 3 4 5 6 7 809
For a Regulated Pressure Range of 25 ] I 350
0-20 bar (0-300 psi) with Input Pressure at 2 |
Control Current: 300 Hz < 20 0.65 Amps - 300 =
- 25 350 - Q — | ‘ 250 EQ
5 - 2 w 15 T
= 2 / 7222 o T 0.525 Amps 200 &
51 {200 3 2 10 —— | L 150 @
2 Y 2 a — @
2 10 150 @ o ~ 0.4 Amps ——— Lot
T A 100 & & s — &
° = 50 0.275 Amps 50
0 = 0 0 } 0
0 10 20 30 40 50 60 70 80 90 100 30 25 20 15 10 5 0 5 10 15 20 25 30
% of Maximum Control Current FLOW (Ipm)

Performance info. continued on following page.

2.882.1 Return to Table of Contents &'HYDRAFORCE.com
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Valve w/Internally Piloted Spool

TS98-30

PERFORMANCE (continued) DIMENSIONS
Typical Frequency Response Curves
2 - I E— A INCH
) 4 B I MILLIMETRE
5 :;—,,;Esgz-iz, He= A ] — —|— 135
e N U R B B N B
g, N T - 1.88
Z e e B NP g 47.8
I ST g 1.30 1.25
-8 I w =~ 330 31.8
IPECIAN 33.0
gy o ;77:,; -45 % .
& TORQUE
| e ‘ ’ 5 ft-Ibs \‘ ’
0 (6.8 Nm) max.
20 30 40 50 60 |
FREQUENCY (Hz)
Signal 50% 50% Signal 95% 5% — — — 2.25 Standard E-Coil
Signal 70% 25% —— ——  Signal 75% 15% - - - - - 57.2 Coil View View
100 across G55
Typical Step Response Curve 254 T 11 188
ot Pressure FLATS 1
N 20 ft-lbs 34.5 —LL—JL @
~138 2 (27.1 Nm) J_‘II——=|-|
£ 200 g max. 2.84 S %
L% 691 | I il 1000 E 72 J—l I_I-_jl/ l
5 100 Current Input I = 3.25 —_— =
2 ] s00 2 250 MICRON  82.6 L _1®
T N[ 5 SCREEN
a0 () _i_
0 1020 30 40 50 60 0 10 20 30 40 50 ©) ) _,’L} GT
TIME (msec.) |_ —l _{
025 | 2.00 0.28
i 6.4 50.8 7.1
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.); Steel TS98-30- - -
with hardened work surfaces. Zinc-plated L1
exposed surfaces. O-rings standard. Porting Termination Std. Coil
Standard Ported Body: Weight: 0.34 kg. Cartridge Only 0 DS Dual Spades
(0.75 Ibs.) Anodized high-strength SAE6 6T DG DIN 43650
6061 T6 aluminum alloy, rated to 207 bar SAE8 8T s
(8000 psi). Ductile iron bodies available; DL Leadwires (2)
dimensions may differ. See page 8.010.1. DL/W Leads w/Weatherpake
Standard Coil: Weight: 0.27 kg. (0.60 Ibs.) Seals Connectors
Unitized thermoplastic encapsulated, Fluorocarbon V DR  Deutsch DT04-2P
Class H high temperature magnet-wire. Termination E-Coil
See page 3.200.1 Voltage ER Deutsch DT04-2P
E-Coil: Weight: 0.14 kg. (0.3 Ibs.) Perfect Less Coil 0 (IP69K Rated)
wound,lfully elncf?p”sullzfteddwnh rul%gsegdK 10 VDC (0.84 amps max.) 10 EY Metri-Pack® 150
external metal shell. Rated up to 12 VDC (0.70 amps max.) 12 (IP69K Rated)
with integral connectors. 20 VDG (0.42 20
Note: See page 3.400.1 for all E-Coil ret- (0.42 amps max.) Coils with internal diode are
rofit applications. 24 VDC (0.35 amps max.) 24 available. Consult factory.
Consult factory for other voltages
& "HYDRAFORCE.com Return to Table of Contents 2.882.2



ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROL

TS90-31 Proportional Electric Reducing/Relieving

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type reducing/relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure control device in demanding applications.

OPERATION

Without applied current, the TS90-31 allows flow from 3 to 4 while blocking 2.

When the coil is energized, 3 is connected to 2, and pressure at 3 is controlled
proportional to the amount of current applied to the coil. If pressure at 3 exceeds

the setting induced by the coil, pressure is relieved to 4.

Back pressure on port 4 becomes additive to the pressure setting at a 1:1 ratio.
Note: This product may be customized for special OEM performance characteristics.
Consult factory.

FEATURES

¢ 12 and 24 volt coils standard.
¢ Optional waterproofed E-Coils rated up to IP69K.

RATINGS

Maximum Operating Pressure at Ports 1 and 2: 207 bar (3000 psi)
SYMBOLS Maximum Tank Pressure at Port 4: 69 bar (1000 psi)

Regulated Pressure Range from Zero to Max. Control Current:
USASI/ISO: 0 to 137.9 bar (2000 psi)

[ Ol T Maximum Control Current: E-Coils: 0.88 amps for 12 VDC coil; 0.44 amps for 24
| = | VDC coil; D-Coils: 0.68 amps for 12 VDC coil; 0.34 amps for 24 VDC coil
Ny |

| | Hysteresis: 3.0% PWM

Deadband: 0.150 amps @ 12 VDC; 0.075 amps @ 24 VDC
@ @ 1o Rated Flow: 38 Ipm (10 gpm)
L - 2 Maximum Pilot Flow: 0.85 Ipm (0.23 gpm) with No Current

Flow Path: Free Flow: 3 to 4 coil de-energized; Reduced: 2 to 3 coil energized;
Relieving: 3 to 4 coil energized; Port 1 is not plumbed externally
Temperature: -40 to 100°C (-40 to 212°F) with standard Buna N seals
-26 to 204°C (-15 to 400°F) with Fluorocarbon seals
Filtration: See page 9.010.1

PERFORMANCE

Typical Pressure Drop vs. Flow
Cartridge, Body & Line ——; Body & Line — - —-

Relieving Pressure | Reducing Pressure Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
Port 3 to 4 Port 2 to 3 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
124175 ol Current: 0A | Coil Current: 0.5A Installation Recommendation: When possible, the valve should be mounted below
10.3/150 the reservoir oil level. This will maintain oil in the armature preventing trapped air
_ 8'6/125 instability. If this is not feasible, mount the valve horizontally for best results.
@ - - -
E 69100 Cavity: VC98-3; See page 9.110.1; Cavity Tool: CT98-3XX; See page 8.600.1
- '52/75 Seal Kit: SK90-3X-BM; See page 8.650.1
o - .
2 . Coil Nut: Part No. 4540560
D 3.4/50 »
L N dl
£ 1.7/25 N — . . o
o SE LA Typical Reducing/Relieving Pressure vs. Flow
38 30 23 15 7.6 0 7.6 15 23 30 38 For a Regulated Pressure with 172.4 bar (2500 psi) Inlet Pressure
10 8 6 4 2 2 4 6 8 10 for Various Percentages of Nominal Control Currents
FLOW lpm/gpm Relieving Pressure: Reducing Pressure:
(Differential — Body & Cartridge)
172.4/2500 I I
Reducing Pressure vs. Current - — 100% Control Current
Inlet Pressure 172 bar (2500 psi) at No Flow £ 137.9/2000 — } |
Control Current (amps) with 100 Hz Dither g 75% Control Current
g 172412500 W 103.4/1500 ‘
& 137.9/2000 e 2
& 103.4/1500 % m 68.9/1000 50% Cfmtrol Current
2 o
% 68.9/1000 O 345/500 | |
W / — 25% Control Current
o ! I
o 34.5/500 o \ \
= 379 303 227 151 7.6 0 76 151 227 303 379
O 01 02 03 04 05 06 07 08 10 8 6 4 2 2 4 6 8 10
Current amps FLOW Ipm/gpm

2.884.1 Return to Table of Contents &'HYDRAFORCE.com
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Valve, Internally Piloted

TS90-31

PERFORMANCE (continued) DIMENSIONS
Typical Frequency Response Curves 1.84 DIA
5 .
2 11 g0 46.7
. H INCH
] — Sy MILLIMETRE P
9 /s -135 125
e AT 235 31.8
e — —# g 59.6 'S
O 5[ e %0 ¢ 1.73
© ? w = 440 ‘
A A < 250
9 7 -45 T 63.5
'1? ”’::-’_:;:;___‘——;-} SEErT™ . ’_” TORQUE
:12 ! M A o I M A R Y 0 8.6 to
1 2 3 45678910 20 304050 70 9.4 ft-Ibs
FREQUENCY (Hz) (11.6 to
Si % +50% - - - - - - Signal 90% +10% — ———
S:g::: ?g";u jg"//o o £:99 12.8 Nm)
. Standard E-Coil
Coil View View
Typical Step Response Curve
Reducing Pressure Shown; No Flow 1.00 _0.74
Inlet Pressure: 172.4 bar/ 2500 psi ~—— ACROSS FLATS 18.8
12 VDG E-Series Coil I 254 L1
172.4/2500 TORQUE r
25to
137.9/2000 27 ft-lbs % E jl/
2 (34 to ‘ O
S 103.4/1500 262 36.7 Nm) J_Tj_l LLJI\ 1.99
" / \ 66.5 284 o= S0E
2 68.9/1000 / \ 72.1 LJ—I I‘I'_jl/
0 3.25 1 _ ——{
£ 345500 / \ i - éi?g en 82.6 LLJI\ ®
: ® = e
138 142 146 150 360 370 380 390
TIM?E seconds ! I_ —l _f
025 _| 2.00 0.28
6.4 50.8 7.1
Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.); Steel TS90-31- - -
with hardened work surfaces. Zinc-plated LI
exposed surfaces. O-rings standard. Porting Termination Std. D-Coil
Standard Ported dey: _Weight: 0.34 kg. Cartridge Only 0 DS Dual Spades
(0.75 Ibs.) Anodized high-strength SAEG 6T DG DIN 43650
6061 T6 aluminum alloy, rated to 207 bar SAE8 8T g
(8000 psi). Ductile iron bodies available; DL Leadwires (2)
dimensions may differ. See page 8.010.1. DL/W Leads w/Weatherpak® Connectors
Standard Coil: Weight: 0.32 kg. (0.70 Ibs.) Seals DR Deutsch DT04-2P
BunaN N

Unitized thermoplastic encapsulated,
Class H high temperature magnet-wire.
See page 3.200.1

E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Perfect
wound, fully encapsulated with rugged
external metal shell. Rated up to IP69K
with integral connectors.
Note: See page 3.400.1 for all E-Coil ret-
rofit applications.

Fluorocarbon V

Voltage

Less Coil 0
12 VDC (0.88 amps max.) 12
24 VDC (0.44 amps max.) 24

Consult factory for other voltages

Termination E-Coil
EG DIN 43650 (IP65 Rated)
EL Leadwires (2) (IP69K Rated)
ER Deutsch DT04-2P (IP69K Rated)
EY Metri-Pack® 150 (IP69K Rated)
EJ Amp Jr. Timer (IP69K Rated)

Coils with internal diode are available. Consult factory.

Note: This valve uses a 10-size coil and the VC98-3 cavity, which is a variation of a 10-size cavity.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES - PRESSURE CONTROL

TS10-36 Proportional Electric Reducing/Relieving

U.S. Patent
7,137,406

ISO SYMBOL

O ]

BN

L olte_|

PERFORMANCE

Relief Pressure
vs. Current (DC) Characteristic
200 Hz PWM

250 Reducing Pressure 2 to 1

DESCRIPTION

A screw-in, cartridge-style, pilot-operated, spool-type reducing/relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as a
pressure limiting device in demanding applications.

OPERATION

With current applied to the valve coil, the TS10-36 blocks flow from 2 to 1 until
sufficient pressure is present at 1 to open the pilot section by offsetting the electrically
induced solenoid force. Increasing electric current will increase the control (reduced)
pressure at 1. With no current applied to the solenoid, the valve will relieve pressure
at 1 at approximately 6,9 bar (100 psi), regardless of pressure at 2.

The TS10-36 has an optional manual override feature. This allows the valve to be set
when the electric supply is lost. The manual setting is added to the electric setting,
so when using the manual override feature to establish a minimum setting, care is
required to prevent the system from becoming over-pressurized.

FEATURES

e Manual override option.

e Industry common cavity.

¢ 12 and 24 volt coils standard.

¢ Optional waterproof E-Coils rated up to IP69K.

RATINGS
Maximum Operating Pressure: 241 bar (3500 psi)
Electrical Parameters:

Coil Typical Max. Current | Typical Resistance + | Typical Apparent
(A) at 0 gpm 5% @ 20°C (ohms) Inductance (mH)
12VDC (24 VDC 12VDC |[24VDC 12VDC |[24VDC
D-Coil 1.10 0.55 7.25 +5% |28.35 £5% | 141 626
E-Coil 1.20 0.60 7.3+5% |29.4+5% |[139 600

Relief Pressure Range from Zero to Maximum Control Current:
A: 6.9-207 bar (100-3000 psi)
B: 6.9—159 bar (100-2300 psi)

8625 1 E C: 6.9-117 bar (1001700 psi)
200 1 /i Rated Flow: 57 Ipm (1.5 gpm), AP=22.8 bar (330 psi), Cartridge only,
2900 ] r 1 to 3 coil de-energized
A ] { L Maximum Pilot Flow: 0.21 Ipm (0.08 gpm)
§ 21;‘; ~t  Flow I_’at_h: Free Flow:_ 1t03 poil de-energized; Reduced: 2 to 1 coil energized;
e ] / E Relieving: 1 to 3 coil energized
5 100 1 / 5 T  Temperature: -40 to 100°C (-40 to 212°F) for Buna N seals
% 1450 zZe -26° to 204°C (-15° to 400°F) with Fluorocarbon V seals
& // L Filtration: See page 9.010.1
722 1 //// t  Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
1 / - 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
st [ Installation Recommendation: When possible, the valve should be mounted below
O T e e the reservoir oil level. This will maintain oil in the armature preventing trapped air
0 10 20 30 40 50 60 70 80 90 100 instability. If this is not feasible, mount the valve horizontally for best results.
% of Maximum Control Current Cavity: VC10-3: See page 9.110.1
Cavity Tool: CT10-3XX; See page 8.600.1
Seal Kit: SK10-3X-BM; See page 8.650.1 (X = seal option)
Coil Nut: Part No. 4540560; For E-coils made prior to 1-1-04, see page 3.400.1
2.900.1 Return to Table of Contents & 'HYDRAFORCE.com
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Valve w/Internally Piloted Spool

PERFORMANCE (cont'd)

TS1

0-36

Typical Relieving/Reducing Pressure vs. Flow @ Maximum Current

Cartridge in Body Shown for TS10-36A, B and C

Relieving Pressure:

Reducing Pressure:

(Differential) FLOW (Ipm) (Gauge)
48 36 24 12 0 12 24 36 48
3500 ! | ! | ! | ! | ! | ! | ! | ! | !
—_— A L
—n A
3000 i 200
2500 ———— B B -
2000 — 150
- ICh c -
g 1500 T T T T T T T T T T %
= . Ke]
W Typical Pressure Drop vs. Flow vt
o
a Relieving Pressure (Port 1 to Port 3) Reducing Pressure (Port 2 to Port 1) %
17} (Coil De-Energized) (Coil Energized to 1.3 A) 8
w600 L w
o i 40 F
o /_ T
500
400 // 30
B /S~ Cartridge & Body Cartridge & Body // r
300 PN : : ; L 20
. \\L Cartridge Only Cartridge Only \>/
200 = i
- Body Only \ Body Only 10
100 -
i / __L’/-
0 T T - 7 : " 7 - T T 0
15 12 9 6 3 0 3 6 9 12 15
FLOW (gpm)
Typical Frequency Response Curves
Pressure Setting “A”
Pressure Setting “B” = m m = = = -
Typical Step Response Curve Pressure Setting “C”
4000 [ 1.0
3500
o /\\/ Response \ 05 o~ \ -180
/
= 2500 < -F4
aQ 0- —
£ = / \\ S e T »a\);/a
S ) \ =
@ 1500 /\ l\/ Current Input \ 1500 E z 0.5 Z (",'.JJ
T 1000 ba 1000 3 b R R A A A I A AX Nl oo <
o ¥ \ o (6} Ty~ T
500 500 1.0 + < o
OL/ \ o |____] ,,,,,,,,,A,,,k,,,,%k,\,,\,}»,,_%
-500 500 1.5 K
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 _____=__.__:/ \\
TIME (ms) 20 S i
1 2 3 4 5 6780910 20 30 40 50 60
FREQUENCY (Hz)
&"HYDRAFORCE.com Return to Table of Contents 2.900.2



ELECTRO-PROPORTIONAL VALVES - PRESSURE CONTROL

TS10-36 continued

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

DIMENSIONS

U.S. Patent No. 7,137,406

1.48
37.6

MANUAL
OVERRIDE
(3/16" HEX)

MANUAL

OVERRIDE OPTION - M
/ (3/16" HEX)

o Inl
6.5
INITIAL SETUP: ;C:E(flt’LlJbE
Before operating valve, use the 295 -1V1t-lbs _Coi
manual override to manually set 748 | Standard (95 -13.6 Nm) max. \E/ig,f,) !
pressure to 200 to 300 psi. Before Coil View
operating electrically, manual override
must be fully backed out—turn CCW
using using 3/16" hex key wrench— T T CT T
until positive stop is reached. I — 12'5%)1 ACROSS FLATS 0 ;4 _f
TORQUE- g8 [T~ 1.36
Boo Jodl 25 ft-Ibs 21 ’@i -1 o s
— (33.9 Nm) max. 538 = re=
o[ i ic)
I Neh 66.5 - _|_ _ = _L
o —NOR ] D 4o
MILLIMETRE oo -7
[l k=t T[]
T 0.28
025 | | D 200 =5
6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.21 kg. (0.47 Ibs.) TS10-36 _ - - -
Steel with hardened work surfaces. L |
Zinc-plated exposed surfaces. Maximum
Buna N O-rings and polyester Relief Pressure
elastomer back-ups standard. 207 bar (3000 psi) A ,J_‘
Optional polyurethane seals with 159 bar (2300 psi) B
fluorocarbon back-up rez:ommenc;ed for 117 bar (1700 psi) C Coil Termination E-Coil D-Coil
pressures over 240 bar (3500 psi). Deutsch DT04-2P ER (IP69K) DR (IP65)
Standard Ported Body: Weight: Metri-Pack® 150  EY (IP69K) DY (IP65)
0.16 kg. (0.35 Ibs.) Anodized high- QNM . Dual Leaq Wires  EL (IP69K) DL (IP65)
strength 6061 T6 aluminum alloy, rated one (Blank) Amp Jr. Timer EJ (P67)  —
to 207 bar (3000 psi). Ductile iron bodies Manual Override M g'NI4§653 EG (1P65) gg (IP65)
available; dimensions ual Spades - (IP6s)
may differ. See page 8.010.1. For Coils with Zener Diode, add “/Z” to option code.
) . For example: “ER/Z”. Not available on all models.
Standard Coil: Weight: 0.27 kg. (0.6 Ibs.) Porting See coil option info. on pages 3.200.1 & 3.400.1
Unitized thermoplastic encapsulated, Cartridge Only 0
Class H high temperature magnet-wire. SAE6 6T
See page 3.200.1 SAE8 8T Voltage
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully 3/8in. BSP* 3B 0 Less Caolil

encapsulated with rugged external metal
shell. Rated up to IP69K with integral
connectors. See page 3.400.1

*BSP Body; U.K. Mfr. Only

Seals

Buna N (Std.) N
Fluorocarbon V

10 10VDC (1.30 amps max.)
12 12VDC (1.10 amps max.)
20 20 VDC (0.65 amps max.)
24 24 VDC (0.55 amps max.)

2.900.3
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

TS12-36 Proportional Electric Reducing/Relieving

DESCRIPTION
IE:L%?; A screV\_/-in, _cartridge-style, pilot-operated_, spool-type r(_aducing/r_elieving va!ve_, which
g can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure limiting device in demanding applications.
OPERATION
The TS12-36 allows flow from 2 to 1 until pressure at 1 equals the setting
determined by the coil current. Port 3 is typically connected to the reservoir. If
external load increases the pressure at 1 beyond this setting, pressure is relieved by
allowing flow from 1 to 3. Minimum pressure at 1 without any current is 100 psi.
If external circuitry allows the pressure at 2 to fall below the pressure at 1, the valve
will allow free flow from 1 to 2 regardless of the setting of the valve or the amount of
current in the coil.
FEATURES
¢ 12 and 24 volt coils, standard or optional waterproofed.
RATINGS
Maximum Operating Pressure: Ports 1 and 2: 276 bar (4000 psi)
Maximum Tank Pressure: Port 3: 68.9 bar (1000 psi); Note: Tank pressure is
additive to regulated pressure.
SYMBOLS Reduced Pressure Range from Zero to Maximum Controlled Current:
A: 6.9-207 bar (100-3000 psi); B: 6.9—172 bar (100-2500 psi
USASIAISO: C: 6.9-138 bar §1oo—2ooo SSS ( Pey
|—____;®_j Maximum Pilot Flow and Leakage: 0.49 Ipm (0.13 gpm) with max. control current
' I’ —t ' and with inlet pressure at 276 bar (4000 psi) at regulated flow of 3.8 Ipm (1 gpm).
| - \ i —71 | Flow Path: Free Flow: 1 to 3 coil de-energized; Reducing: 2 to 1 coil energized;
[ —F] [ Relieving: 1 to 3 coil energized
L_Q_ _@J Performance Life: Less than 5% change in the slope of the pressure vs current
characteristics over one million cycles.
Hysteresis: Less than 3%.
PERFORMANCE Temperature: -40 to 120°C (-40 to 250°F) with Buna N seals.

Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of

Reducing Pressure vs. Current

for Flow @ 0 gpm; Port 2 to Port 1 7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
3500 -~ ith 200 Hz PWM Controller Installation Recommendation: When possible, the valve should be mounted below
b 225 the reservoir oil level. This will maintain oil in the armature preventing trapped air
3000 200 . i . . .
= 500 A s 5 instability. If this is not feasible, mount the valve horizontally for best results.
% 2000 A A% 150 Cavity: VC12-3; See page 9.110.1; Cavity Tool: CT12-3XX; See page 8.600.1
/i i .
S o 77~ 125 5 Seal Kit: SK12-3X-BM; See page 8.650.1
@ Z 100 .
2 o0 [ ;s @ Coil Nut: Part No. 4526330;
i lso & For E-coils manufactured prior to 1-1-04, see page 3.400.1 for coil nut info.
500
L 25
0 /’ N N ) Typical Pressure vs. Flow at Maximum Current for Pressure options A, B and C
0 10 20 30 40 50 60 70 80 90 100 Body & Line Relieving AP: 4.5 bar @ 189.3 Ipm (65 psi @ 50 gpm)
PERCENT OF MAXIMUM CONTROL CURRENT Body & Line Reducing AP: 4.8 bar @ 189.3 Ipm (70 psi @ 50 gpm)
Relieving Pressure (Differential) FLOW (Ipm) Reducing Pressure (Gauge)
Typical Pilot Flow & Leakage vs. Current 3500 120 8% 4 0 40 8 120 160
241 bar (3500 psi) Inlet Pressure 4 A — L 250
at 3.8-37.8 Ipm (1-10 gpm) 3000 E— L 200
with 200 Hz PWM Controller — B T A I
0.10 2500 S— 175
= b 9 I B 1150 =
3 2000 8
0.08 { 03 ~ - C 125 =
. m w
= — & 1500 ; ; ; ; ; ; &
g 0.06 ;_%_ § Typical Pressure Drop vs. Flow (Cartridge & Body) a
g / 02 g w Relieving Pressure (Port 1 to Port 3) Reducing Pressure (Port 2 to Port 1) &
O 0.04 o) E Coil De-energized Coil Energized to 1.26 Amps E
o 2 1500 L 100
- 0.1 R
0.02 1000 r 75
500 [ %0
0 0 ] — b o5
25 50 75 100 0 : 0
PERCENT OF MAXIMUM CURRENT 50 40 30 20 10 0 10 20 30 40 50
FLOW (gpm)

2.901.1 Return to Table of Contents &'HYDRAFORCE.com
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Valve w/Internally Piloted Spool

PERFORMANCE (contd)

DIMENSIONS

TS12-36

Typical Frequency Response Curves
Flow at 0 gpm; Inlet Pressure at 241 bar (3500 psi)
Pressure Range at 50% 40%

AN

Patent Pending

0 —— N | -180 50.3
AMPLITUDE \ INSTALLED WITH
= i LETTERING UP L
o — — —+HHH — ++ 135 3
c <
z 10 lV 3
b — 1 T 1 -1 -90 =
L
@ -15 N & MANUAL OVERRIDE
o0 l—— 1+ A —— N 45 T /— OPTION
PHASE | | |4 — 075
-25 j 0 [~ === ACROSS FLATS
01 1 2 345 10 2030 60 19.1 1.84 (46.7)
FREQUENCY (Hz) 2.98 TORQUE DIA. ~d
75. 7-10 ft-lbs
Typical Step Response Curve 2.90 (9.5-13.6 Nm) .
Flow at 0 gpm, Inlet Pressure at 241 bar (3500 psi) 735 Standard max. E-Coll
Voltage Set to Produce 1.1 amps Coil View View
at Steady State Test Coil (12 VDC) 1.05
gggo RESPONSE 375 ACROSS FLATS
Z 3000 / ‘ TORQUE —
W 250 \ R 33-37 ft-Ibs i !
2 2000 / \\ g (45-50 Nm) 2.12 F=-T ﬁ
@ 1500 CURRENT INPUT 1500 £ max. 53.8 Lol Ty
& 1000 /N~ \ 1000 @ ' I L]
o 2.78 L
500 1/ / \ 500 @& Ex ®
d \ g 70.6 INCH 325 | | i
% 0 10203040 5060 0 10203040 O MILLIMETRE 820 b T
I
TIME (ms) 4.00 e 1l .
— 101.6 DL =4 T
O] S =d== e _t
. ([
Recommended Electronic Controllers: r Jm = ‘|_¥
See page 2.001.1 or our Electronics catalog. T
0.19 __I @ se2
4.8 91.9
MATERIALS TO ORDER
Cartridge: Weight: 0.30 kg. (0.66 Ibs.) Steel TS12-36_ - -_ =~
with hardened work surfaces. Zinc-plated L1
exposed surfaces. Buna N O-rings and Maximum L .
polyester elastomer back-ups standard. Reducing Termination Std. Coil
Optional polyurethane seals with Pressure DS Dual Spades

fluorocarbon back-up recommended for
pressures over 240 bar (3500 psi).

Standard Ported Body: Weight: 0.23 kg.
(0.50 Ibs.); Anodized high-strength

207 bar (3000 psi) A
172 bar (2500 psi) B
138 bar (2000 psi) C

DG DIN 43650
DL Leadwires (2)

DL/W Leads w/Weatherpake
Connectors

6061 T6 aluminum alloy, rated to 207 bar ) I_ DR Deutsch DT04-2P

(3000 psi). Ductile iron bodies available; Option Termination E-Coil

dimensions may differ; consult factory. None (Blank) —ermination £-LolL

See page 8.010.1 Manual Override M ER I(DllggzaslghRg’L%‘)‘-zp
Standard Coil: Weight: 0.32 kg. (0.7 Ibs.) EY Metri-Pack® 150

Unitized thermoplastic encapsulated, Porting (|§6réK ?Rcated)

Class H high temperature magnet-wire. Cartridge Only 0 Goils with internal diode are

See page 3.200.1 SAE8 8T available. Consult factory.
E-Coil: Weight: 0.41 kg. (0.9 Ibs.) Fully SAE 10 10T

encapsulated with rugged external metal SAE 12 12T Seals Voltage

shell. Rated up to IP69K with integral 1/2in. BSP* 4B N Buna N (Std.) 0 Less Coil* |

connectors. Note: See page 3.400.1 for 3/4 in. BSP* 6B V  Fluorocarbon 12 12 VDC 'gg:lugjf

all E-Coil retrofit applications. *BSP Body; U.K. Mir. Only 24 24VDC '
& "HYDRAFORCE.com Return to Table of Contents 2.901.2






ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

TS98-T34 Proportional Electric Reducing/Relieving

SYMBOLS

USASI/ISO:

R -
Nz
| 40

PERFORMANCE

Pressure Drop vs. Flow Characteristic
- - - - For Flow 3 to 4 with Coil De-energized

—— For Flow 2 to 3 with Coil Energized
FLOW (gpm)

)
N
A
>
<}

120
- 100

- 80
Cartridge & Body L 60

4‘/ F 40

= L
== Cartridge Only 20

T T 7710
0 5 10 15 20 25 30 35
FLOW (lpm)

N

N

IS

PRESSURE (bar)
PRESSURE (psi)

N

o

Reduced Pressure vs. Current Characteristic
With Inlet Pressure at 2 of 0—20.7 bar (0-300 psi)
Control Current: 200 Hz Dither

—— 300
/ 250
200
150
100

n
o
1

(&)
1

)
1
PRESSURE (psi)

PRESSURE (bar)

A
7 50
0 = 0
0 10 20 30 40 50 60 70 80 90 100
% of Maximum Control Current
to achieve 20 bar (290 psi) Regulated Pressure

(&)
1

Note: Regulated pressures up to 29.3 bar (425 psi)
can be attained with increased current values
and 30 bar (435 psi) inlet pressure.

DESCRIPTION

A drop-in, flange-mounted, cartridge-style, pilot-operated, spool-type reducing/
relieving valve, which can be infinitely adjusted across a prescribed range using
a variable electric input. Pressure output is proportional to DC current input. This
valve is intended for use as a pressure control device in demanding applications.

OPERATION

Without applied current, the TS98-T34 allows flow from 3 to 4 while blocking 2. When
the coil is energized, 3 is connected to 2, and pressure at 3 is controlled proportional
to the amount of current applied to the coil. If pressure at 3 exceeds the setting
induced by the coil, pressure is relieved to 4.

Back pressure on port 4 becomes additive to the pressure setting at a 1:1 ratio.

Note: This product may be customized for special OEM performance characteristics.
Consult factory.

FEATURES

e Economical drop-in style.

e Integral waterproof coil standard.
See page 3.400.1 for a description of tests conducted to verify coil waterproofing.

* 12 or 24 VDC coils.
e Several push-on termination options.

RATINGS

Maximum Inlet Pressure and Regulated Pressure: 30 bar (435 psi)

Maximum Control Current: To achieve 20 bar (290 psi) regulated pressure:
0.85 amps for 12 VDC coil; 0.43 amps for 24 VDC coil
Note: Regulated pressures up to 29.3 bar (425 psi) can be attained with increased
current values and 30 bar (435 psi) inlet pressure.

Deadband: 0.150 amps @ 12 VDC; 0.075 amps @ 24 VDC

Hysteresis: 5% PWM for 20 bar (290 psi) control pressure

Reducing/Relieving Pressure Range from Zero to Maximum Control Current:
0—-20.7 bar (0-300 psi)

Rated Flow: Port 3 to 4 with coil de-energized: 30 Ipm (8 gpm)

Maximum Pilot Flow: 0.79 Ipm (0.21 gpm) with 20.7 bar (300 psi) inlet

Flow Path: Free Flow: 3 to 4 coil de-energized; Reduced: 2 to 3 coil energized;
Relieving: 3 to 4 coil energized; Port 1 is not plumbed externally

Oil Temperature: -40 to 120°C (-40 to 248°F)
Ambient Air Temperature: -40 to 120°C (-40 to 248°F)
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation Recommendation: When possible, the valve should be mounted below
the reservoir oil level. This will maintain oil in the armature preventing trapped air
instability. If this is not feasible, mount the valve horizontally for best results.

Flange Mounting Screws: M5 x 8; Part No. 4000039 (not provided with valve)
Cavity: VC-T003; See page 9.111.1; Cavity Tool: CT-TO03R0-x-G; See page 8.600.1
Seal Kit: SK98-T3N; See page 8.650.1

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

2.950.1
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Valve w/Internally Piloted Spool

PERFORMANCE

(continued)

TS98-T34

DIMENSIONS

Reducing/Relieving Pressure vs. Flow Characteristic
Regulated Pressure Range: 0—-20 bar (0—290 psi) with 20.7 bar (300 psi) Input
Pressure at 2 for Various Control Currents (AP Shown for Cartridge & Body)

MOUNTING SCREW
TORQUE:
2 to 3 ft-lbs

Relieving Pressure 3 to 4 FLOW (gpm) Reducing Pressure 2 to 3
9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 128 (3to 4 Nm)
| l | | | | | | | | ‘ | | | | | | | 32.5
25 350
~— o \ L
20— ] 94% I-Max. ] 300 _
8 — 82% I-Max. 250 2
w15 T \\\\ \ w
§ ~— — 70% I-Max. —1 2°°§
% 10~ — 59% |-Max. —1 1:2 % 215 27.8
5 e [ T |47 M T 0 INCH 116
. 24% -Max. | —t——— T T 35% I-Max. MILLIMETRE "7 29.5 DIA.
t——t i 0
3 3 25 20 15 10 5 0 5 10 15 20 25 30 35
FLOW (Ipm)
195
49.6
@
2.59
65.7 ®
@
@®
MATERIALS TO ORDER
Cartridge including Coil: Weight: TS98-T34 - - - =
0.23 kg. (0.50 Ibs.) Steel with [ I
hardened work surfaces.
Zinc-Nickel plated exposed Obti
surfaces; HNBR O-rings standard. Option Diode
Coil is encapsulated, class H None (Blank) (Blank) None
high-temperature magnetwire, Inlet Port Screen  § Z  Zener Diode
with zinc-nickel plated shell.
Special Ported Body: Consult factory. Porting Termination
Mounting Screws: Must be ordered Cartridge Only 0 DJ Amp Junior Timer
separately: Part No. 4000039 Y2A Metri-Pack® 150.2A
DR Deutsch DT04-2P
Seals Voltage
Hydrogenated Nitrile N 12 12 VDC (0.70 amps max.)
(HNBR) 24 24 VDC (0.35 amps max.)

Consult factory for other voltages

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

EHPRO08-33 Proportional Reducing/Relieving Valve

SYMBOLS

DESCRIPTION

A screw-in, cartridge-style, direct acting, spool-type reducing/relieving valve, which
can be infinitely adjusted across a prescribed range using a variable electric input.
Pressure output is proportional to DC current input. This valve is intended for use as
a pressure control device in demanding applications.

OPERATION

USASI/ISO:
JROIEY
| g |

s

L _olle |

PERFORMANCE

Pressure Drop vs. Flow Characteristic
For Flow 1 to 3 with Coil De-energized
FLOW (gpm)
0.2 ‘ 0i4 ‘ o‘.e ‘ 0.8 ‘ 1.0

o
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2 E75
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o ] ) ;50
* 2o E 25
o f——-—4+——t+———Ft——Fo0
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FLOW (Ipm)
Relief Pressure vs.
Current (DC) Characteristic
Reducing Pressure 2 to 1

s ] E 400
_ % 71 550
S 20 / E 300
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5 154 E 200
[} 4 E
@ 104 £ 150
G E 100

] % =50
0+ — 0

0 10 20 30 40 50 60 70 80 90 100
% of Maximum Control Current

PRESSURE (psi)

PRESSURE (psi)

The EHPRO08-33 allows free flow from 1 to 3 when no current is applied to the coil.
When the coil is energized, 2 is connected to 1. Increasing current applied to the coll
will increase the control (reduced) pressure proportionally. If pressure at 1 exceeds
the setting induced by the coil, pressure from 1 is relieved to 2.

Note: Back pressure on port 3 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

e 12 and 24 volt coils standard.

¢ Optional manual override.

e Industry common cavity.

e Optional waterproof E-coils rated up to IP69K.

RATINGS

Maximum Inlet Pressure at port 2: 207 bar (3000 psi)
Maximum Tank Pressure at port 3: 34.5 bar (500 psi)

Maximum Control Current: 1.2 amps for 12 VDC coil; 0.6 amps for 24 VDC caoil;
For other voltages, consult factory

Dither Frequency Required: 200 Hz

Typical Frequency Response: See Section 10

Hysteresis: Less than 3%

Reducing/Relieving Pressure Range from Zero to Maximum Control Current:
0-26 bar (0—375 psi)

Rated Flow: 4.0 Ipm (1.05 gpm), AP=6 bar (87 psi), Cartridge only,
1 to 3 coil de-energized

Step Response: Ton <30 ms; TorF <12 ms

Flow Path: Free Flow: 1 to 3 coil de-energized; Reduced: 2 to 1 coil energized;
Relieving: 1 to 3 coil energized

Temperature: -40 to 120°C (-40 to 250°F), with standard Buna N seals
Ambient Air Temperature: -40 to 80°C (-40 to 176°F)
Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1

Installation: No restrictions; See page 9.020.1
Cavity: VCO08-3; See page 9.108.1; Cavity Tool: CT08-3XX; See page 8.600.1
Seal Kit: SK08-3X-00; See page 8.650.1

Typical Relieving/Reducing Pressure vs. Flow Characteristic
Typical Relieving Pressure at Various %’s of Maximum Control Current
Pressure Range “A” (26 bar/375 psi); Cartridge in Body

Relieving Pressure 1 to 3 FLOW (gpm) Reducing Pressure 2 to 1
0

w 10 08 06 04 02 02 04 06 08 10 &
B 125 s 2
. F 7]
2 ] I [ u
Bl | 100 &
£ ] 100% Max. Control Current [ )
w ] I | | s 5
2 75— "3
= ] 85% Max. Control Current F
g ] — | ‘ F a
AP - | 50 @«
= ] 65% Max. Control Current 2
é ] | | | F 2
2 21 ! 25 3
S 50% Max. Control Current E <
k] ] | ‘ : 5
P e T e e e s e o I LA e 0 %
4.0 3.0 2.0 1.0 0 1.0 2.0 3.0 40 =

FLOW (Ipm)
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EHPRO08-33

PERFORMANCE (continued) DIMENSIONS
Typical Frequency Response Curves
Input Current and Regulated Pressure f 1_
12 _ INCH 123 113
o | - HH HH- 1 o+ L MILLIMETRE 312 287
s L 1 e P4
A
D 1 g T s 04—16 Manual Override Option
§ 0 e —::"b_u:: ' 0.13 (3.3) Hex Socket
S NUIILE Ll L 4l s
T T o ? TORQUE
© FH PR AT i 2 5 ft—lbs
0 o o e (6.8 Nm)
L] --17 / 3 max.
= e — e 4 2.06
T Lol —r1 |1 £ 52.3 0.60
2 4 6 8 10 20 30 40 5060 0 0.88 15.2
FREQUENCY (Hz) 5o 4
_ . ) 22.4 ¥
Signal 25% 10% |r1ei;n315(1b3:3%00 P ACROSS 1.17
Signal 50% 50% R _Fr!egtlatgi: Bgockzd : FLATS le_l_ e
i o o ank: <0.15 bar si
Signal 85% 10% = === === -~ Input Signal: o 1.60 @ TORQUE 212 QL N 29.7
05 20 ft-lbs | 338 M1 |
) (27.1 Nm) TR
2470'8 Typical Step I?esponse Curve ] — mox. 062 I—L_ J_.L @
:2:;15% Pressure | [\ @ 66.5 i +> [|:|:|] (+- _i
& 207 [
8 300 //T Current 1500 — |_ }LPJ( ‘| _f
w 1275_;3 E When using @ T 0.28
T N EHPR08-33 0.25 2.00 EXE
ﬁ 123(58 1000 \ with an E-Caoil, 6.4 50.8 '
E 103 . remove
a 111 rrrrrrr Wi rrriri E waterproof
E 6.9 T 500 & O-ring seals
3 100 l z from the
O 3.4 z actuator tube
g 50 3 before Recommended Electronic Controllers:
0 0 installing See page 2.001.1 or our Electronics catalog.
0 10 20 30 40 50 60 0 10 20 30 40 the coil.
TIME (msec.) é
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.) EHPRO08-33 - - -
Steel with hardened work surfaces. L1 I_‘_l
Zinc-plated _exposed surfaces. Option D-Coil Terminations
Buna N O-rings standard. None (Blank) DS Dual Spades
Standard Ported Body: Weight: Manual Override M DG DIN 43650
0.16 kg. (0.35 Ibs.) Anodized high- DL Leadwires (2)
strength 6061 T6 aluminu.m aIon., Porting DL/W Leads w/Weatherpak® Connectors
rated to 207 bar (3000 p5|). Ductile Cartridge Only 0 E-Coil Terminations
iron %‘?f‘:“ess"""a"ab'e’ g'&%"f'ons SAE6 6T ER Deutsch DT04-2P (IP69K Rated)
may ditter. see page 8.998. _SAE8 8T EY Metri-Pake 150 (IP69K Rated)
EHPR S_e”es _co'l: 3/8in. BSP* 3B Coils with internal diode are available. Consult factory.
D-Coil: Weight: 0.11 kg. (0.25 Ibs.) 1/2in. BSP* 4B
Unitized, thermoplastic encapsu- *BSP Body:
lated, Class H high temperature BSr M?r.y’ o \Lloltane.l(Consult factory for other voltages.)
magnetwire. See page 3.200.1 Only ess Lol
. o 10 10 VDC* (1.5 amps max.)
E-Coil: Weight: 0.14 _kg. (0.3 Ibs.) Seals 12 12 VDC (1.2 amps max.)
Fully encapsulated with rugged Buna N (Std.) N n
external metal shell. Rated up to Fluorocarbon V 20 20 VDC* (0.75 amps max.)
X : up u 24 24 VDC (0.6 amps max.)

IP69K with integral connectors.
See page 3.400.1

*For use where there is a voltage drop across the controller.

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

EHPR98-T33 Proportional Reducing/Relieving

SYMBOLS

USASI/ISO:

oL
|l
| __olle_]

PERFORMANCE
Pressure Drop vs. Flow
Cartridge Only
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Reducing Pressure vs. Current
Inlet: 241 bar/3500 psi; 100 Hz PWM
Reducing Pressure 2 to 1

34.5/500

Ll
o
?
@ 13.8/200
L
o
o

6.9/100

02 04 06 08 1.0 12 1.4
CURRENT amps

DESCRIPTION

A direct-acting, spool-type, drop-in-style, flange-mounted, pressure reducing/reliev-
ing valve, which can be infinitely adjusted across a prescribed range using a variable
electric input. Pressure output is proportional to DC current input. The Ecoil is an
integral part of the valve assembly, and cannot be replaced or field-serviced.

OPERATION

The EHPR98-T33 allows free flow from 1 to 3 when no current is applied to the coail.
When the coil is energized, 2 is connected to 1. Increasing current applied to the coll
will increase the control (reduced) pressure proportionally. If pressure at 1 exceeds
the setting induced by the coil, pressure from 1 is relieved to 3.

Note: Back pressure on port 3 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

¢ Economical drop-in style.

¢ 1000-hour salt spray protection.

e Several push-on termination options.

RATINGS
Maximum Inlet Pressure: 241 bar (3500 psi)

Common Port Burst Pressure: One cycle at 158 bar (2300 psi) on all ports
simultaneously pressurized

Tank Port (3) Pressure: 34.5 bar (500 psi) maximum for 100,000 cycles

Maximum Control Current: 1.38 amps for 10 VDC coil; 1.30 amps for 12 VDC coil;
0.69 amps for 20 VDC coil; 0.65 amps for 24 VDC coil

Resistance: 4.2 ohm (10V), 5.1 ohm (12V), 17.0 ohm (20V), 19.3 ohm (24V)
Inductance: 80 mH (12V)

Hysteresis: Less than 3% with 100 Hz PWM

Flow Rating: 3.8 Ipm (1.0 gpm)

Step Response: Ton <30 ms; TorrF <12 ms

Temperature: -40 to 120°C (-40 to 250°F), with standard Buna N seals
Ambient Air Temperature: -40 to 80°C (-40 to 176°F)

Environmental Rating: IP69K

Filtration: See page 9.010.1

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1

Installation: Flange Mount

Mounting Screws: M4 x 0.7 x 12 Long; Part No. 4001015 (not provided with valve)

Cavity: VC-T009; See page 9.111.1; Cavity Tool: CT-TO09R0-x-G; See page
8.600.1

Seal Kit: SKEHPR98-T3X; See page 8.650.1

e Integral waterproof coil standard.
10, 12, 20 or 24 VDC coils.

Typical Relieving/Reducing Pressure vs. Flow Characteristic
Typical Relieving Pressure at Various %s of Maximum Control Current
Inlet: 241 bar/3500 psi; 100 Hz PWM (Both Directions)

Relieving Pressure 1 to 3 Reducing Pressure 2 to 1

% ) ‘ ‘ 125 E
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o/ o

& o Max. Contro) Cu o
M ‘ rrent s
i 50% 8
b o Max. Contro| Current a
;- 50
= 25%, | :
é o Max. Contro| Current g
< 25 3
3 0% :
2 0 0 |
3.8 2.8 1.9 0.9 0 0.9 1.9 2.8 3.8 ES
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FLOW Ipm/gpm

2.971.1

Return to Table of Contents &'HYDRAFORCE.com



%@)HYDRAFORCE

Drop-In-Style Valve

PERFORMANCE (continued)

EHPR98-T33

DIMENSIONS

Typical Frequency Response Curves
Inlet: 241 bar/3500 psi; Regulated Port Blocked

Signals: 40% 10%

; 50% 25% — — —; 70% 20%

8 180 40°
7 ]
6
40— 0 e — T — 135
8 2 . A1/ 1.73 __INCH
2 Ik ATV 1 239 MILLIMETRE
& A L ol 213
% 0 L 7 0 @ f 541 1
-1 L <
2 i/ w Manual
| 2 ) 131 Override
3 — /_\l i T 33.3 — Option
Ar— T T T T T T T TR T | 45 ‘ / Mounti
) N Jz - fm==m ounting
5______ LAk Y. 0.47 : f Screw
6T F — = K 11.9 =71 Torque:
7 7 e N 0.9-1.1 ft-lbs
.8 A 0 (1.2-1.5 Nm)
0.1 1.0 10.0 50.0
FREQUENCY Hz
2.15
54.6 0.25
Typical Step Response Curve W
Inlet 241 bar/3500 psi; Regulated Port Blocked :
41.4/600
34.5/500 T
g A Pressure
S 27.6/400 W~
a w Screen
& 20.7/300 Option
o}
[}
@ 13.8/200
E Current
6.9/100 —
0 Recommended Electronic Controllers:
0 005 010 015 020 025 030 035 040 045 0.50 See page 2.001.1 or our Electronics catalog.
TIME seconds
MATERIALS TO ORDER
Cartridge including Coil: Weight: EHPRO98-T33 _ _ - - - _
0.20 kg. (0.44 Ibs.) Steel with . L L
hardened work surfaces. Zinc- Option Diod
Nickel plated exposed surfaces. None  (Blank) lode
HNBR O-rings standard. Coil is Manual Override M (Blank) None
encapsulated, class H high- Z  Zener Diode,
temperature magnetwire, with Screen Option Bidirectional
zinc-nickel plated shell. None (Blank)
Ported Test Body: Consult Factory 142y oninletPort2 S Termination
Mounting Screws: Must be ordered ER Deutsch DT04-2P
separately: Part No. 4001015 Porting EJ  Amp Junior Timer
Cartridge Only 0
Seal Voltage
Seals 10 10VDC
Hydrogenated Nitrile (HNBR) N 12 12yDG e vollages
Fluorocarbon V 20 20VDC  Consult factory.
Polyurethane P 24 24 VDC

&°‘HYDRAFORCE.com
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

EHPR98-T35 Proportional Reducing/Relieving

SYMBOLS

USASI/ISO:

PERFORMANCE
Pressure Drop vs. Flow
Cartridge Only
1t03——;2t01----
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DESCRIPTION

A direct-acting, spool-type, drop-in-style, flange-mounted, pressure reducing/reliev-
ing valve, which can be infinitely adjusted across a prescribed range using a variable
electric input. Pressure output is proportional to DC current input. The Ecoil is an
integral part of the valve assembly, and cannot be replaced or field-serviced.

OPERATION

The EHPR98-T35 allows free flow from 1 to 3 when no current is applied to the cail.
When the coil is energized, 2 is connected to 1. Increasing current applied to the coll
will increase the control (reduced) pressure proportionally. If pressure at 1 exceeds
the setting induced by the coil, pressure from 1 is relieved to 3.

Note: Back pressure on port 3 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

¢ Economical drop-in style.

e Integral waterproof coil standard.
10, 12, 20 or 24 VDC coils.

RATINGS
Maximum Inlet Pressure: 103 bar (1500 psi); If higher inlet pressure is required
(103 bar/1500 psi to 241 bar/3500 psi) select the “A” option in the model code.
Maximum Tank Pressure: 34.5 bar (500 psi);
with Manual Override Option: 17.2 bar (250 psi)
Control Pressure at Maximum Control Current: 20.7 bar (300 psi)

Maximum Control Current: 1.38 amps for 10 VDC coil; 1.30 amps for 12 VDC coil;
0.69 amps for 20 VDC coil; 0.65 amps for 24 VDC coil
Resistance: 4.2Q (10V); 5.1Q (12V); 17.0Q (20V); 19.3Q (24V)
Inductance: 80 mH (12V); Hysteresis: Less than 4% with 100 Hz PWM
Flow Rating: 5.7 Ipm (1.5 gpm)
Maximum Internal Leakage:
De-energized: 75 ml/minute (4.58 cu. in./minute) at 25 bar (365 psi);
200 ml/minute (12.2 cu. in minute) at 241 bar (3500 psi).
Energized at I-Max.: 125 ml/minute (7.63 cu. in./minute) at 25 bar (365 psi);
400 ml/minute (24.4 cu. in. minute) at 241 bar (3500 psi)
Temperature: -40 to 120°C (-40 to 250°F), with standard Buna N seals
Ambient Air Temperature: -40 to 80°C (-40 to 176°F)
Environmental Rating: IP69K
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Oil Viscosity, page 9.060.1
Installation: Flange Mount
Mounting Screws: M4 x 0.7 x 12 Long; Part No. 4001015 (not provided with valve)
Cavity: VC-T009; See page 9.111.1; Cavity Tool: CT-TO09R0-x-G; See page
8.600.1
Seal Kit: SKEHPR98-T3X; See page 8.650.1

e Several push-on termination options.
¢ 1000-hour salt spray protection.

Typical Relieving/Reducing Pressure vs. Flow Characteristic
Inlet: 25 bar/365 psi Inlet: 241 bar/3500 psi - - - - -
100 Hz PWM (Both Directions); Note: Curves overlap on Relieving Pressure (LH) side of graph
Relieving Pressure 1 to 3 Reducing Pressure 2 to 1
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Drop-In-Style Valve

PERFORMANCE (continued)

EHPR98-T35

DIMENSIONS

Typical Frequency Response Curves
Inlet: 25 bar/365 psi; DC Current; Regulated Port Blocked

Signals: 40% +10% ——; 50% +25% — —; 70% £20% — — —; 80% +10% - - - - 40°
8 ] 180
7 /f‘ I
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AT T LN :/~ 7 | 45 > J—— f-_-_-_?/ Mounting
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=TT —1 L Y W 11.9 i .
6 ===F—1_1 i -~ \ p4l . i { Torque:
) N Y e N 0.9-1.1 ft-lbs
- N T
. \XF o (1.2-1.5 Nm)
0.1 1.0 10.0 50.0
FREQUENCY Hz 215
Note: For additional Frequency Response or Step Response 54.6 0.25
information, consult factory. 6.4
Typical Step Response Curve }:.‘/_{
Inlet 25 bar/365 psi; Regulated Port Blocked 1
24.1/350 T
Pressure
% 20.7/300 I \
X Screen
3 17.2/250 I \ Option
W 13.8/200
é 10.3/150 DC Current \
& 6.9/100
o
3.4/50
0 Recommended Electronic Controllers:
0 0.50 1.00 1.50 2.00 2.50 3.00 See page 2.001.1 or our Electronics catalog.
TIME seconds
MATERIALS TO ORDER
Cartridge including Coil: EHPR98-T35 __ __ _ - = =

Weight: 0.20 kg. (0.44 Ibs.)
Steel with hardened work
surfaces. Zinc-Nickel plated
exposed surfaces. HNBR
O-rings standard. Coil is
encapsulated, class H high-
temperature magnetwire,
with zinc-nickel plated shell.

Ported Test Body:
Consult Factory

Mounting Screws:
Must be ordered separately:
Part No. 4001015

Inlet Pressure
0to 103 bar

(0 to 1500 psi)
103 to 241 bar
(1500t0 3500 psi) A

(Blank)

Option
None (Blank)
Manual Override M

Screen Option
None (Blank)

142poninletPort2 S

Porting
Cartridge Only 0

Diode
(Blank) None
Z  Zener Diode,
Bidirectional
Voltage Torminati
Termination
10 10VDC
12 12VDC ER Deutsch DT04-2P
20 20VDC EJ Amp Junior Timer
24 24VDC

Other voltages are available. Consult factory.

Seals

Hydrogenated Nitrile (HNBR)
Fluorocarbon
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ELECTRO-PROPORTIONAL VALVES—PRESSURE CONTROLS

EHPR98-T38 Proportional Reducing/Relieving

)

SYMBOLS

USASI/ISO:
R

RecRirny

8o,

PERFORMANCE

Pressure Drop vs. Flow
Cartridge Only
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Reducing Pressure vs. Current
Inlet: 34.5 bar/500 psi; 150 Hz PWM; 12V Coil
Reducing Pressure 2 to 1
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DESCRIPTION

A direct-acting, spool-type, drop-in-style, flange-mounted, pressure reducing/reliev-
ing valve, which can be infinitely adjusted across a prescribed range using a variable
electric input. Pressure output is proportional to DC current input. The Ecoil is an
integral part of the valve assembly, and cannot be replaced or field-serviced.

OPERATION

The EHPR98-T38 allows free flow from 1 to 3 when no current is applied to the coil.
When the coil is energized, 2 is connected to 1. Increasing current applied to the coll
will increase the control (reduced) pressure proportionally. If pressure at 1 exceeds
the setting induced by the coil, pressure from 1 is relieved to 3.

Note: Back pressure on port 3 becomes additive to the pressure setting at a 1:1 ratio.

FEATURES

¢ Economical drop-in style.
e Integral waterproof coil standard.

RATINGS

* 1000-hour salt spray protection.
10, 12, 20 or 24 VDC coils.

Maximum Inlet Pressure: 241 bar (3500 psi)

Tank Port (3) Pressure: 34.5 bar (500 psi) maximum;
17.2 bar (250 psi) maximum with manual override option.

Maximum Control Current: 1.38 amps for 10 VDC coil; 1.30 amps for 12 VDC coil;
0.69 amps for 20 VDC caoil; 0.65 amps for 24 VDC caoil;

Control Pressure at Maximum Control Current: 30 bar (435 psi)
Resistance: 4.3 ohm (10V); 5.2 ohm (12V); 17.5 ohm (20V); 20.9 ohm (24V)
Inductance: 80 mH (12V)

Hysteresis: at 150 Hz PWM: 5% of maximum control pressure

Flow Rating: 18.9 Ipm (5.0 gpm)

Maximum Internal Leakage: De-engergized: 50 ml/min. (3 cu. in./min.) at 34.5 bar
(500 psi); Energized at I-max: 100 ml/min. (6 cu. in./min.) at 34.5 bar (500 psi)

Temperature: -40 to 120°C (-40 to 250°F), with standard Buna N seals
Ambient Air Temperature: -40 to 80°C (-40 to 176°F)
Environmental Rating: IP69K
Filtration: See page 9.010.1
Fluids: Mineral-based or synthetics with lubricating properties at viscosities of
7.4 to 420 ¢St (50 to 2000 sus); See Temperature and Qil Viscosity, page 9.060.1
Mounting Screws: M4 x 0.7 x 12 Long; Part No. 4001015 (not provided with valve)
Cavity: VC-T011; See page 9.111.1
Cavity Tool: CT-TO11R0-x-G; See page 8.600.1
Seal Kit: SK-T011; See page 8.650.1

Typical Relieving/Reducing Pressure vs. Flow Characteristic
Typical Relieving Pressure at Various %s of Maximum Control Current
Inlet: 34.5 bar/500 psi —; Inlet 241 bar/3500 psi — — —

(Curves overlap on Relieving Pressure side of graph); 150 Hz PWM (Both Directions)
Relieving Pressure 1 to 3 Reducing Pressure 2 to 1
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Drop-In-Style Valve

PERFORMANCE (continued)

EHPR98-T38

DIMENSIONS

Typical Frequency Response Curves
Inlet: 34.5 bar/500 psi; DC Current; Regulated Port Blocked
(For 241 bar/3500 psi inlet frequency response curves, consult factory.)

Signals: 40% +10% : 50% +25% — — —
70% £20% - - - - - - : 80% +10% — - — - —
12 180
10
| //
o © 135
© »
w4 p7 o
S 4 5
22 L o= 3
= _u/-.-_ﬁ::-_::f:'w—“"
G o il 90 &
s / z
.2 / Vi %
-4 / <
VAR / i
s | Lo L 2
e =T \\\: /J.‘ R
- NEPECEEN 17
10 ;.—_/-_--_—-_——_-:—’:—;—‘\*-‘/' L\ ARy
NN
12 AN s 0
1 10 50

FREQUENCY Hz

Typical Step Response Curve
Inlet 34.5 bar/500 psi; DC Current; Regulated Port Blocked

34.5/500 I
Pressure

g 27.6/400
3
_Q
o 20.7/300
i
>
? 13.8/200
g Current (amps x 100)
~ [

6.9/100 J

0
0 025 050 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
TIME seconds

Recommended Electronic Controllers:
See page 2.001.1 or our Electronics catalog.

Manual
<& ;3; ] Override
. — Option
J—_ |;______?/ Mounting
0.47 ! , Screw
11.9 I3 Torque:
e Y} 0.9-1.1 ft-lbs
(1.2-1.5 Nm)
2.15
54.6
025
6.4

INCH
MILLIMETRE

Note: To operate manual override,
rotate screw clockwise until desired
pressure is achieved.

MATERIALS TO ORDER
Cartridge including Coil: Weight: EHPR98-T38 __ - -
0.32 kg. (0.70 Ibs.) Steel with L
hardened work surfaces. Zinc- Option Diode
Nickel plated exposed surfaces. None (B,ank)
. o (Blank) None
HNBR O-rings standard._ Coil is Manual Override Z Zener Diode
encapsulated, class H high- Bidirectional
temperature magnetwire, with
zinc-nickel plated shell. Porting
Ported Test Body: Consult Factory Cartridge Only 0 Voltage Termination
Mounting Screws: Must be ordered 10 10VDC ER  Deutsch DT04-2P
separately: Part No. 4001015 Seals 12 12 VDC EJ  Amp Junior Timer
Hydmgenated Nitrile (HNBR) N 20 20VDC Other voltages are available.
Fluorocarbon V 24 24VDC  Consult factory.

&°‘HYDRAFORCE.com
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ELECTRONIC CONTROLS

Valve Sensor Options

INTEGRAL POSITION SENSOR — EMI/RFI CE-RATED

In order to provide a cost-effective solution, these sensing options are
designed to be easily applied to numerous valves. These sensing options are
interchangeable with existing cartridge valves, use industry standard cavities,
and are compatible with our manual override options. The sensing element is
a Hall Effect sensor which is known for its proven reliability in the field.

The sensing option design consists of assembling a common solenoid valve
pole tube and adaptor assembly on the opposite ends of a coupling tube,
which contains an elongated plunger. The new coupling tube, sensor and
sensor housing are designed to be usable in both 10-size and 12-size valves
using 10-size coils. These new components are connected to a Hall Effect
sensor element which monitors and transmits the appropriate voltage signal
when the valve is actuated or is in the neutral position.

For the normally-open and normally-closed 2-position 2-way poppet valves,
a specially designed poppet assures proper detection of valve shift.
Deutsch electrical connectors are IP67-rated.

e CE Rated for global application.

e Burst, endurance and pressure ratings same as standard
(without sensor) models.

e Common components reduce costs.
¢ Unique coupling tube that enables manual override.
¢ Single-piece plunger for durability.

* Normally-open and normally-closed options are available.

POSITION SENSOR RATINGS

Neutral Sensing

Supply Voltage (Vcc): +4.5 to +28 VDC

Output Voltage with Target Present: Vcc

Output Clamp Current: 40 mA min. to 65 mA max. for Vcc up to 28V
Connectors: Deutsch DT04-4P: Part No. 4001960, M12-4P
IP Rating: IP67

Mechanical Shock: 50 Gs, 11 ms half-sine

ESD: Nondestructive, +15 KV Air Discharge

EMI: 20 MHz to 1 GHz, up to 100 V/m

Operating Temperature: -40°C to 110°C (-40°F to 230°F )
MTTFd: 125 years

SENSOR WIRING

DT04-4P
DEUTSCH CONNECTOR

M12
CONNECTOR

SENSOR OPTIONS

* Dual Sensor Output, configurable as High to
Low and Low to High

VALVE SHIFT SENSOR

Overlapping
Stroke

2 L

@

Safety specifications dictate that the poppet
position signal will change status before
the main-stage of the valve opens.

T
ﬁT

<
ﬁT

-
M| P

PIN 1 - (Red) Input Voltage

PIN 2 - (Black) Ground ilﬁ ;:{;‘C"C“"Y"C“age
PIN 3 - (White) N.O. PIN3 - G
PIN 4 - (Green) N.C. PIN4-N.O

Mating Connector: Mating Connector:

DT04-4S: Part No. 4001953

M12-4S: Available from www.turck.com or www.binder.com

3.010.1

Return to Table of Contents

& HYDRAFORCE.com



%@)HYDRAFORCE

Valve Sensor Options

TYPICAL DIMENSIONS for SV10-P20A and SV10-P22A Valves with Sensor

COIL MUST BE INSTALLED

WITH LETTERING UP I
0.87  1.48 1.25
22.1 376 | 31.8
1.84
Manual = 075 267 Dpia 1.62/41.1
Override 19.1 —— ———————T
ACROSS
FLATS
D-Coil TORQUE E-Coil
View 5-7 ft-lbs View
(6.8-9.5 Nm)
5.48 4.89
139.2 C [ 1 124.2
INCH
MILLIMETRE
1.00 } 0.75
1.25 5.4 NCROSS 1.50 mT 77
31.8 FLATS 381 SLLI
| TORQUE  2.00 L 1@
24-26 ft-Ibs 50,8*1 | 1
® - Y i e
(32.5-35.3 Nm) L ,I=| 4 —
*BSP BODY | (D! 0.28
55.9 mm 0.75/19.1 ———I 7.1
0.13/3.3 — I——‘|.62/41.1
~— 2.00/50.8 —=

SV10-P20A
See catalog page 1.016.1 for more info.
including complete ordering info.

SV10-P22A
See catalog page 1.044.1 for more info.
including complete ordering info.

&°‘HYDRAFORCE.com
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ELECTRONIC CONTROLS

Valve Sensor Options

TYPICAL DIMENSIONS for SV10-P23A Valves with Sensor

COIL MUST BE INSTALLED
WITH LETTERING UP
.25

0.87 _ 1.48 T

22.1 ['_37,6

=
)
=

Manual ’/@ 46.7 DIA. 1.62/41.1
Override 0.75
K-Type | \/_ 19.1 | |
ACROSS
FLATS
D-Coil TORQUE E-Coil
View 5-7 ft-Ibs View
(6.8-9.5 Nm)
6.04 554
153.5 [ L ] 355
INCH
MILLIMETRE
1.00 f 0.75
125 25 4 ACROSS 1,50 M 797
318 FLATS 381 LI I
| TORQUE  2.00 L 1@
24-26 ft-lbs  50.8* I|:|:|] 1
® - + =
(32.5-35.3 Nm) L ﬁ} , —
*BSP BODY | %!4 0.28
55.9 mm 0.75/19.1 L 7.1
0.13/3.3 == ~1.62/41.1
~— 2.00/50.8 —

SV10-P23A
See catalog page 1.053.1 for more info.
including complete ordering info.

3.010.3 Return to Table of Contents
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Valve Sensor Options

TYPICAL DIMENSIONS for SV12-P23A Valves with Sensor

COIL MUST BE INSTALLED
WITH LETTERING UP

SV12-P23A

See catalog page 1.054.1 for more info.
including complete ordering info.

__, 087 _ 148 _
22.1 |‘_37.6
Manual ’@
Override 0.75
K-Type | \/_ 19.1 | |
ACROSS
FLATS
D-Coil TORQUE E-Coil
View 5-7 ft-Ibs View
(6.8-9.5 Nm)
6.04 5.34
1535 L 1 L | 1355
INCH
MILLIMETRE
125 —
318 ACROSS 1.06
1.81 FLATS M 1269
760 TORQUE 2.25 - H__t
33-37 ft-Ibs 57.2 @
l (44.9-50.3Nm) 3 0 Ll ]
76.2 1
D FFY @
Lid Y
SE 0.34
ot6 || ®'256 8.6
4.1 65.0
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ELECTRONIC CONTROLS

Valve Sensor Options

TYPICAL DIMENSIONS for SV58-P20A Valves with Sensor

COIL MUST BE INSTALLED |
WITH LETTERING UP 125
31.8
o %87 148 1.84
2.1 37.6 o 162
46.7 DIA. —
100 41.1
25.4 P s S
ACROSS
FLATS
D-Coil TORQUE E-Coil |
View 5-7 ft-lbs View N
(6.8-9.5 Nm)
5.02 5.02
127.4 127.4
INCH
MILLIMETRE
1.00
254
ACROSS 1
FLATS 061
109 TORQUE 150 _|T_T_ 155
277 39-41 ft-lbs 381 L _ll@ f
225
el
DUCTILE IRON FT
BODY SHOWN L | i
Thru
[
o0 || Ohes | oy
1 41.3 1
3.010.5 Return to Table of Contents

SV58-P20A

See catalog page 1.025.1 for more info.
including complete ordering info.
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