Proportional Control & Servo Valves
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Proportional Control and Servo Valves

Maximum ]
Description Model | Speraing Maximum Flow L /m i n Page
MPa 5 10 20 50 100 200 500 1000
Direct Acting Proportional Relief Valves | EPCG2-01 21 J5
Proportional Relief Valves EPCG2 21 03 06| 10 J8
T
Direct Acting Proportional Flow EPFG-01 21 J13
Control Valves T
Proportional Flow Control Valves EPFG (]27] 5) 03] 06| 10 J16
(Seres Type) ' R E R ——
Proportional Flow Control Valves EPFRG 21 02 o6l 10 J16
(Bypass Type) T 11
[ 110
Proportional Directional-Flow _
Control Valves (3-Position) EPDGT-3 21 T J25
[ 110
Proportional Pressure Reducing EPMX2 21 3 5 J28
Valve Modules
Plug-On COntrollers for EP Series EPAD - J32
Controllers for EP Series P—X - J35
Board Type Controllers for EP Series Eg:)z( — J37
Multi-Channel Controllers for
EP Series EFA - 138
Signal Controllers EC-4S S J40
3-Way Servo Valves ST3 21 7| H7 J4?2
Controllers for ST3 Servo Valves sTC-Y - J45

+ By using proportional control valves, pressure and flow of hydraulic
systems can be proportionally controlled for continuous and step control
based on electrical signals.

* Proportional valves enable acceleration/deceleration speed control and
shockless operation, and compared to conventional circuits which utilize
a combination of various control valves, offer system simplification and

space-savings.

+ Various types of controllers are available, from valve mounted controllers
units for 3 valve control.
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EP Series Proportional Valves with Controllers

EP Series Proportional Valves with Open Loop Controllers

Analog Type

—

Control: contact point signal

Current

Inputsignal  (DCO~10V)
Power supply (DC24V)

i
Amplifier }
|

3-Setting Type

Control: contact point signal

Power supply (DC24V)

Input signal X 3

Current

EPCG2 Series Relief Valve

EPFG Series Flow Control Valve

(with series type pressure compensator)

3-Setting, Dual Timer Type

Control: contact point signal (DC24V)

Power supply (DC24V)

Amplifier

Timer
Circuit

EPFRG Series Flow Control Valve

(with bypass type pressure compensator)

EpDG1Series Directional-Flow
Control Valve

|
|
—
—
\
\

I Input signal X 3 !
Amplifier !

Control: contact point signal
Input signal

Power supply (DC24V)

(DC-10~0~+10V)

— |

‘ Setter

EPDG1 Series

Amplifier

| ]

} Input signal X 3 X 2
|

3-Way Directional-Flow Control Valve
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Controllers

14 Q Load 1 A Output Series

Signal, Power Supply

Controller

Open Loop Controllers

Inputsignal DCO~+10V ———=

Proportional Solenoid Valves

EpcG2 Series Relief Valves

EPFG Ser. Flow Cont. Valves

—_—

Power AC100V

supp|y DC24V (PB—X)

P-X(=J)-14 Panel Mounted Current
P-X(=J)-W-14 Wall Mounted
PB-X (-J) (-A)-20 BoardType
Position Sensor Closed Loop Type Controller
Current

Inputsignal DCO~+10V ———

Power DC24V

—_—

PB-Z (-J)(-A) —20 Board Type

(w/series type press. compensator)

EPFRG Ser. Flow Cont. Valves
(w/bypass type press. compensator)

Closed Loop Control Valve with

Feedback signal

Position Sensor

EPFG-F/EPFRG-F

supply Flow Control Valves
Multi-Output Controllers Open Loop Control Valves
Inputsignal DCO~+10V =—=> | EPA—*X%—10 All Output Open Type
Current EPCG2 Relief Valves
Power _wcs_1n 1Output Only Position Sensor,
supply AC100V ——=1 EPA=%S%10 (j5seq Loop Type EPEG/EPFRG
" Flow Control Valves
) - _wne_1n 2Output Position Sensor, Feedback|
Qnotrol DCT5~24Ve=——=>| EPA-XD¥~10 Closed Loop Type signal
signal Closed Loop Flow Control
Valves with Position Sensor
EPFG-F/EPFRG-F
Pressure, Speed Control Servo System
:gputsignal DCO~+10V——r> Servo Controller
ower - -
supply AC100V — Current ST3  |Press |Hydraulic |gpeeq
Crotrol DC15~24V—> STC-Y-3-13 Servo Valve Actuator Output
signal
r Pressure
Pressure feedback signal Transducer
Speed
Speed feedback signal ransducer




Proportional relief valves (direct operated type)
EPCG2-01

Functional Symbol

i

* The EPCG2-01 utilizes a proportional solenoid actuator
to provide proportional control of hydraulic circuit
pressure.

* The valve provides pressure control proportional to input
current as valve in small flow hydraulic systems, as a
pilot for larger valves, and combined with variable
displacement pumps.

Model Code
EPCG2 -01-210-11
1]

Proportional solenoid relief valve

Size

Pressure adjustment range
See 'Specifications'
Design no.

Specifications
Model EPCG2
Size 01
Maximum operating pressure  MPa 21
Flow range L/min 0.3~1.5
Pressure adjustment range code 35 70 140 175 210
Pressure adjustmentrange ~ MPa | 0.7~3.5 1~7 1~14 1~17.5 1~21
Rated current A 1
Coil resistance Q 14
Hysteresis Less than 3 9 (Note 1)
Repeatability Less than 1 9 (Note 2)
Weight kg 2.5

Note 1: value when using controller P-X-14 or equivalent.

Note 2: valve unit value using special controller and with same working conditions
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Performance Curve (at 20mm?/s)

Input Current - Pressure Characteristics

2 EPCG2-01-35/70/140/210

210
20 v
Pressure 10 140
12 7 7 r/
MPa . =
ad
8 4 70 —
4 P —— 3‘57
\
0 200 400 600 800

Input Current m A
Minimum Control Pressure

4 EPCG2-01-35/140

/
/
1.0 140 // /’
0.8 //35
Pressure L/
0.6 A
MPa /
/
04 A
/
0.2 5/
i~
7
0 0.4 08 1.2 1.6
Flow L/min
Flow Pressure Characteristics
EPCG2-01-210
24
20
16
Pressure 1
MPa
8 —
4
0 0.4 08 1.2 1.6
Flow L/min
Notes on Use
* Air bleed

For stable pressure control, during the initial adjustment, loosening the air
bleed plug and bleed air completely out of the valve prior to use.

* Manual adjustment
In case of initial adjustment or during electrical failures, etc., when there is
no input electrical current, pressure can be set manually with the pressure
adjustment knob. Turn knob fully counterclockwise again for use during
electro-magnetic control.

* Minimum control flow
When flow is smalll, setting pressure may be unstable. Please maintain
minimum flow above 0.3 L/min.

+ T port piping
Allowable back pressure is 0.2 MPa. T port piping should be returned
directly to tank, and the end of the pipe should be below the lowest fluid
level.

EPCG2-01-175
20

16
12
Pressure ; p
MPa
4
0 200 400 600 800

Input Current m A

Step Response Characteristics (Example)

EPCG2-01-210
21.0

Pressure
MPa
10.5

Signal

0.1 sec O!Itemp. 45 °C
Qil volume 100 cm?®

Controller P—X-14
(Ramp time delay employed)
EPCG2-01-70
8
7 —
—/
-
Pressure 5 —
MPa ~~ ~
2
1
0 0.4 0.8 1.2 1.6
Flow L/min

Mounting Bolts (JIS B1176, Strength Class 12.9)

Hex Socket Bolts Quantity
M5 X 50 4

* Mounting bolts must be ordered separately.
* Mounting bolts tightening torque: 7~8 Nm

Subplate

Subplate Model Connecti]%ré Port Dia.
Side Porting DGMS-3-1E-10-T-JA-J 3/8
Reverse Side Porting  DGVM-3-10-T-JA-J

* Mounting bolts are not included.
+ Subplates must be ordered separately.
+ See page Q8 for dimensions.



Mounting Dimensions

Max. 204 T pot  ¢7.5 (Max.)
oo s TR
148 4-M5 14deep\ 72 B
2.4 72 % 77777
4-¢5.6hole |[15.75, 405 ‘ o) 32.5
d 1 N 31175
10 counterbore © | 26.6
- | 6
RN > 0.75
| ¥ 4;@% N2 E o 4L(7) s
e ;e 3 -3 I
T port P port = P pot ¢7.5(Max.)
Approx. 146 Wiring port ( DIN 43650 connector)
107 Cablegland pg.11
Wire dia.¢ 8~10
Air bleed plug (4 locations)
‘ Hex socket 2.5 across flats)
[
‘ ‘ T 3 g % Xo
T T * (&) =S &)
1 1/@ /\M\
| H—] o[ iy 5 ol
o) [N [N T3] >
Min. pressure adjustment shaft (Adjusted and locked before shipment Manual pressure control know
from factory. Contact Tokimec if adjustment is required.) ‘ Lock screw (hex socket 1.5 across flats)
Construction

E Note: Ball is press fit in @
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O-Rings
No. Part No. Standard Qty
12 007901417 AS568-014 (NBR, Hs70)
16 007902117 AS568-021 (NBR, Hs70)
20 007912217 AS568-122 (NBR, Hs70)
27 007901217 AS568-012 (NBR, Hs70)
31 007990619 AS568-906 (NBR, Hs90)
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Proportional relief valves EPCG2-03/06/10

Functional Symbol

This valve utilizes a proportional solenoid actuator to
provide proportional control of hydraulic circuit pressure.

N
8

EPCG2
EPCG2-06-210-Y-L -13
(6]

o
P
(@)
T
(@)
;_U|
= Proportional solenoid relief valve Drain
l:g Size Y: external drain (standard)
o Pressure adjustment range Manual adjustment knob
o See 'Specifications’ Omit for front, L: left
= 6] Design no.
A
o
Pl Specifications
w
% _ Model EPCG2
=  Size 03 | o6 [ 10
o Max. operating pressure MPa 21
S Max flow Lmin| 80 | 200 [ 400
= 3L 3 3.5
m Max. adjustable & 70 7
@ pressure \Pa 2| 140 14
(Note 3) S| 175 17.5
] 210 21
Rated current A 1
Coil resistance Q 14
i L han 3% (Note 1
HystereS|.s. Less :han ‘:’of (No:e 2) Note 1: Value when using P-X-14 controller or equivalent.
Repeatabilty ess than 1% (Note 2) Note 2: Valve value based on use of special controller under same using conditions.
Weight kg 7 | 10 | 15 Note 3: Min. control pressure will vary with flow.

See 'Performance Curves'.



Performance Curve (at 20mm?/s)
Input Current - Pressure Characteristics (Example)

EPCG2-03 EPCG2-06 EPCG2-10
10| 210
20 7 2110 20 = 210 20 ,/ i
16 = ]497 16 // ]‘407 16 T
12
Pressure’ - | Pressure =~ 11" Pressure”’
MPa 8 ~ —7—] MPa 8 7] MPa8 70
= —
4 y“‘i__, 35 4 ] /?”i,,ﬂ 35 — 4 ——— 35‘
= — | — |
0 0 0
; 20 ;
v
16 A 175 — 16 176
16 175 /,/
12 12
Pressure8 Pressure 12 Pressure ;
8
MPa 4 MPa MPa .
—T 4 —
0 200 400 600 800 = 0 200 400 600 800
0 200 400 600 800
Input Current m A Input Current m A
Input Current mA
Minimum Control Pressure (Example)
- EPCG2-03 : 0EPCG2—06 EPCG2-10
: : [ [
140 1.0 |
1.0 — 08 140 S 08 140 /’
0.8 0.6 I ' *'L\
Pressureb ) 35 Pressure”: 35 7 Pressure 0.6 L~ 35
. — —
MPa " MpPa ** MPa 041
: 02 0.2
0.2 .
0 40 80 120 160 200 0 100 200 300 400
0 20 40 80 80 Flow L /min Flow L/mi J
Flow L/min Ea 9
- o
Flow - Pressure Characteristics A
o
EPCG2-03-210 EPCG2-06-210 EPCG2-10-210 g
24 24 24
— A
20 = 20— 20 f— =
16 16 16 CZJ
Pressurq ) Pressure 12— Pressure]2 — >
et
MP MPa
MPa 3 asg 8 o
4 4 4 (@)
0 0 0 E,
EPCG2-03-70 EPCG2-06-70 EPCG2-10-70 A
8 8 7 —— o
— 1] -
7 ——— 7 —— 6 @0
—T | T
Pressure 6| -| Pressure 6 | Pressure 5[ L (2]
A 5 B A i e m
MPa 2 MPa 2 MPa 2 )
1 1 1 <
o
0 20 40 60 80 0 40 80 120 160 200 0 100 200 300 400 §
Flow L/min Flow L/min Flow L/min ==
<
m
[72]
Step Response Characteristics (Example)
EPCG2-03-210 EPCG2-06-210 EPCG2-10-210
07 21.0 21.0 7
Pressure ] Pressure ] Pressure |
MPa 1 MPa i MPa 1
1052 105 - 105
Signal Signal Signal
Flow 1L Flow 2L Flow 4L
0-15€C g temp. 45 °C 0.1 5€C Eiyidtemp. 45 ' O 1 *CFigtemp. 45 °C
Controller : P—X—14 Controller  :pP—X—14 Controller :P-X-14

(ramp time delay employed) (ramp time delay employed) (ramp time delay employed)



* Airbleed
Forstable pressure control, duringthe initial adjustment, loosening
the air bleed plug and bleed air completely out of the valve prior
touse.

*Manual adjustment
Incase of initial adjustment or during electrical failures, etc., when
there is no input electrical current, pressure can be set manually
withthe pressureadjustmentknob. Tumknobfully counterclockwise
again for use during electro-magnetic control.

Model Minimum Control Flow L/min
EPCG2-03 2.5
EPCG2-06 5
EPCG2-10 10

*Minimum control flow
When flow is small, setting pressure may be unstable. Please
maintain minimum flow above values shown in the table below.
* Tank piping
Allowable back pressure is 0.2 MPa. T port piping should be
returned directly to tank, and the end of the pipe should be below
the lowest fluid level.
*Vent piping
Care should be paid when the ventline piping is long as the large
volume offluidinthe pipes may cause instability in pressure control.
*Zeroadjustment
Thisis adjusted at factory before shipment. Readjustmentis not
necessary.
*Main valve setting pressure
The main valve is set at the maximum adjustable pressure plus
2.5MPa as safety valve (flowis setat 1/2 of max. flow).
*Subplate.
For subplate mounting, drain should be piped from main valve
coverY-port(Rc1/4).

Mounting Bolts (JIS B1176, Strength Class 12.9)

Hex Socket Bolts
Model Metric Unified aty
EPCG2-03 M12 % 80 1/2-13UNCx 82. 5 4
EPCG2-06 M16 %85 5/8-11UNC X 82. 5 4
EPCG2-10 M20 % 100 3/4-10UNCx 101. 6 4

* Mounting bolts must be ordered separately.
+ Mounting bolt tightening torque.
EPCG2-03: 72~88Nm
EPCG2-06: 90~110Nm
EPCG2-10: 180~220Nm

Subplate

Model Subplate Model Port DRizmeter
EPCG2-03 TCGMT-03-10-JA-J 3/8
EPCG2-06 CGM-06-10-JA-J 3/4
EPCG2-10 CGM-10-10-JA-J 1-1/4

+ Subplates must be ordered separately.

+ Hex socket bolts for valve mounting are provided (unified thread)

+ See page Q3 for dimensions.

Note: When using subplate, care should be paid to working flow and piping
resistance in order to avoid high minimum pressures and poor flow-
pressure override characteristics.

10
o
A
o
o
o
A
=
CZJ EPCG2—-03 Mounting Dimensions  (1SO 6264—06—A)
> 2-¢4 85
—
o 4-M12  21deef 15.5
CZD ¢7.1 8deep
N\
= Y
=0 \ AR 54
'C_J Wiring connection port (D IN43650 connector) = PC\X 31.8
= 6.4
Qo Cablegland Pg.11 Max. 219 O 0
Cl_ﬁ Wiredia.g8~10 Air bleed plug( 4 locations) 165.8 2-611
A 50.2 Hex socket 2.5 A/F Approx. 164 < ~ao
o —
< &) Manual pressurt 48
,:E control knob
< H ﬂ
0 o A% Rc1/4
Nn
w Set screw
. (vent) | {3_} Y port < @ n
~ drain o~
> P pot \x (crain) Min. pressure adjustmen
- w 2 & shaft (Adjusted and locked| —F—= |
¢ @ g e before shipment from factory 1
3 gm} - Contact Tokimec if e
Pressure gauge port - adjustmentis required.) e —
Rc1/4 54 15.5 4-¢13.5 hole 61.5
T port 85 2 ‘dﬂ 9.8 counterbore 80 6.4




EPCG2—06  Wiring connec. port( DIN 43650 connector)

Cablegland Pg.11 Max. 231
Wiredia. 8~10 Air bleed plug( 4 locations) 180.6
50.2 Hex socket 2.5 A/F  Approx. 179
46.3
&
Manual pressure Y port(drain)
X port controlknob T Rc1/4
_ (vent) e
) . 4
= | Press.gaugeport [ | ypot 1S
S () | & —r]] @/ |
tpe Rel /4| T (drain) | type I
ol w0 Z 3 in. pressure adjustmen
o S ) ﬁ@ i shaft (Adjusted and locked \ J-—————1 -
7] \l; é{ S . ] o
:} */'\\ e ~ before shipment from factory.. I 2 e
© e b Contact Tokimec f ]
f\“,///fﬁ diust ti ired _ﬂ 77777777
VN © adjustmentis required.) —
P port 69.8 |16 4-¢16.7 hole 62 ¢ 6.4 locating pin
T port 102 ‘¢25,4 counterbore 2 79.6 6.4
102
2-¢23 2-¢5 16
T = 90.5
Mounting Dimensions (I SO 6264—08—A) A V:\ 66.7
o £D 55.6
= 33.3 J
= /i TC> ) 1.1
0
4 4-M16 26deep
EPCG2-10 . ¢7.1 gdéep o
Wiring connec. port( DIN 43650 connector) —_— © o o0 A
8 & o
Cablegland Pg.11 Max. 216 o
Wire dia. ¢ 8~10 Air bleed plug(4 locations) 162.8 %
50.2 Hex socket 2.5 AIF  Approx. 161 C:|)
ey 50.8 Y port(drain) =
Manual press. Rc1/4 ,E
X pot S
adj. knob o
(vent) — o
s =
Set screw 3
=| Press.gaugeport A Y port © | & CJI;
g reizel | O20 | /orain) | & — =
= & < - Qo
N o 1o ry (72
IR () % ‘\\éz S E Min. pressure adjustment o m
—= ¥ / NN . ~ v
%\:, > shaft (Adjusted and locked 3l — <
% © , 1 B (@)
0 = © before shipmentfrom factory. <
?CE;“// (Cﬁ Contact Tokimec if [ —— >
~J - o, ' W pr_______|
= R =2 adjustmentis required.) r<r|
p port 82.6 19.2 . 4-¢21hoke 715 66, 4 locating pin @
T port 121 $32 counterbore 2 92.1 6.4
121
2-¢28.6 2-¢5 19.2
Mounting Dimensions (I SO 6264—10—A) \) Yﬁ : 120.7
D M 88 9
AN { \ \N% .
< BN 76.2
Note: Contact Tokimec for dimensional details in case of -l . i 44.5
left orientation (type "L") manual adjustment knob. =y JA D (‘)2-7
AN \Nw
‘\4—M20 32deep
¢7.1 gdeep © = mo
& T
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*1 . seat is press fit into cover
* 2(24) seat s press fit into body

O-Rings
EPCG2-03

No. Part No. Standard Qty
6 007901217 AS568-012 (NBR, Hs70) 1
16 007901217 AS568-012 (NBR, Hs70) 2
20 007900919 AS568-009 (NBR, Hs90) 1
21 007912219 AS568-122 (NBR, Hs90) 1
25 007900919 AS568-009 (NBR, Hs90) 1
26 007901119 AS568-011 (NBR, Hs90) 1
27 007901119 AS568-011 (NBR, Hs90) 1
Springs 28 007911519 AS568-115 (NBR, Hs90) 2
EPCG2-03 EPCG2-06
Code © @2 No. Part No. Standard Qty
35 VP2280 | VA24150 6 007901217 AS568-012 (NBR, Hs70) 1
70 VA15049 | VA15401 16 007901217 AS568-012 (NBR, Hs70) ?
140~210 | VP2281 VA15401 20 007900819 AS568-008 (NBR, Hs90) 1
21 VA11168 1
EPCG2-06 25 007901219 AS568-012 (NBR, Hs90) 1
Code © @ 26 007911019 AS568-110 (NBR, Hs90) 1
35 VP2280 | VA29663 27 007901219 AS568-012 (NBR, Hs90) 1
70 VAT5049 | VA14894 28 007921619 AS568-216 (NBR, Hs90) 2
140~210 | VP2281 VA14894
EPCG2-10
EPCG2-10 No. Part No. Standard Qty
Code © @ 6 007901217 AS568-012 (NBR, Hs70) 1
35 VP2280 VA28580 16 007901217 AS568-012 (NBR, Hs70) 2
70 VA15049 | VAT5105 20 007901219 AS568-012 (NBR, Hs90) 1
140~210 | VP2281 VAT5105 21 007922419 AS568-224 (NBR, Hs90) 1
25 007901219 AS568-012 (NBR, Hs90) 1
26 007901419 AS568-014 (NBR, Hs90) 1
27 007901219 AS568-012 (NBR, Hs90) 1
28 007922019 AS568-220 (NBR, Hs90) 2




Proportional flow control valves
(direct operated type) EPFG-01

* This valve is a directly activated flow control valve which
utilizes a proportional solenoid actuator. A proprietary flow

Functional Symbol
d adjustment design is incorporated to allow fine flow control.

—— — —

r—————

M
M

Model Code

EPFG-01-5-15-10

Proportional solenoid flow control valve (gasket mounted) Maximum control flow
with series type pressure compensator See 'Specifications'

Size Design no.

Specifications
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Model EPFG Note 1: value when using controller P-X-14 or equivalent.
Size 01 Note 2: valve unit value using special controller and with same working
- conditions
Max. operating pressure MPa 21
Max. control flow code 25 | 10 [ 515 ] 15
Min. control flow L/min 0.03
Max. control flow L/min| 2.5 | 10 | 15 \ 15
Rated current A 1
Coil resistance Q 14
Hysteresis Less than 4% (Note 1)
Repeatability Less than 1% (Note 2)
Pressure compensator Series type
Weight kg 5
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Performance Curve (at 20mm?/s)

Input Current - Flow Characteristics (Example)

, EPFG-01-2.5-10

Flow A
L/min ! L
A1
0 200 400 600 800
InputCurrent  m A

EPFG-01-5-15-10

Flow 10
L/min

: /
v
//
0 200 400 600 800
Input Current m A

* Mounting direction
Valve canbemountinginanydirection. Howeverifvalveis mounted
on manifold block, if none of the 3 air bleed plugs do not face the
ceiling, rotate the proportional solenoid 90° to orient an air bleed
plug to the ceiling Current-flow characteristics may vary slightly
according to the mounting direction.

*Airbleed
For stable pressure control, during the initial adjustment, loosen
the air bleed plug and bleed air completely out of the valve prior
touse.

*Manual adjustment
Incase of initial adjustment or during electrical failures, etc., when
there is no input electrical current, the manual operation pin can
be pushed forinching, etc., flow control.

*Zeroadjustment

Thisis adjusted at factory before shipment. Readjustmentis not
necessary.

* Drain piping
Allowable back pressure is 0.2 MPa. T port piping should be
returned directly to tank, and the end of the pipe should be below
the lowest fluid level.

+Valve and actuator piping
Care should be paid when the ventline piping islong as the large
volume of fluid in the pipes may cause instability(resonation).
Piping should be as shortas possible.

*Valve is direct operated. Alinefilter of less than 10um should be
positioned upstream ofthe valve.

« For optimum flow control, valve differential pressure should be
above 1MPa. Ifcontrol flowis above 10 L/min, differential pressure
should be above 2 MPa.

Mounting Bolts (JIS B1176, Strength Class 12.9) Subplate
Hex Socket Bolts Quantity Connection Port
W5 X100 7 Subplate Model Re
+ Mounting bolts must be ordered separately. Side portin.g . DGMS-3-1E-10-T-JA-J 3/8
+ Mounting bolt tightening torque: 7~8 Nm Reverse side porting|  DGVM-3-10-T-JA-J

+ Mounting bolts must be ordered separately and are not supplied with valve.
+ Subplates must be ordered separately.
+ See page Q8 for dimensions.

Mounting Dimensions (1 SO 4401-03)

T port{drain) Manual override 46,35 %
A port B port (valve fully open 3-¢6.5Max) 19
" |when completely I Y -
ol ol - K\§ %:Mﬁw pushed) o A 3175
R A4 ﬁy) © P I .
—© q ; . 2| O 0, 16.3
45 40.5 4-¢5.6hole ~ y 8,75
¢10 counterbore L _ 4D
g 4-M5 11deep
Wiring port (DIN43650 connector) w
O ® P m o
‘Cable gland pg.11,wire dia.$8~10 f &2
Max. 228
i HHL ﬁzﬁ/
11 11
! I
i ih . 0
H | H ©
i R
Il il 2! P~
il il [
107




Construction

O-Rings

Part No. Standard
008001917 JIS B 2401 1A-P21
007901617 AS568-016 (NBR, Hs70)
007901217 AS568-012 (NBR, Hs70)
008000519 JIS B 2401 1B-P7
007901419 AS568-014 (NBR, Hs90)
007901717 AS568-017 (NBR, Hs70)
007912217 AS568-122 (NBR, Hs70)

N PO P I =
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Proportional flow control valves EPF(R)G

» This flow control valve utilizes a proportional solenoids. spool is impervious to affects of flow forces and other
A proprietary flow adjustment design is incorporated disturbances. The EPFRG valve utilizes a bypass type
to allow very precise positioning of the main spool. pressure compensator load sensing function which
This flow control valve is pilot operated, and the main contributes to energy saving hydraulic circuits.

Functional Symbols
EPFG—%%

Note: EPFRG-06/10 do not have V (vent) ports.

Model Code

EPF(R)G - 03 - 130 - (F)- (EX)- 10 - (S1)
&
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Proportional solenoid flow control valve (gasket mounted) Pilot
EPFG: with series type pressure compensator Omit for internal pilot with reducing valve
EPFRG: with bypass type pressure compensator EX: external pilot with reducing valve
Size 6] Design no.
See 'Specifications’ 10: all except EPFRG-06
Max. controllable flow 11: EPFRG-06
See 'Specifications' Control code
Position sensor Omit for EPFG
Omit for no position sensor S1: for EPFRG
F: with position sensor




Specifications

Model EPFG EPFRG
Size 03 | 06 10 02 | 03 | 06 |10
Max.operating pressure MPa 21 17.5 21

Max.control flow code 30| 65 [130]170] 250/ 375]500| 30 | 65 | 130] 150] 250] 290]375]500] 1000 _
Min.control flow  L/min|0.7|1.0[1.3[1.7[25] 4 | 5 | 1 [1.5] 2| 2| 3] 4| 5| 6 | 10 Note1: Values when using P-X-14 controller

Max.control flow L/min| 30 | 65 |130]170[250[ 375 500] 30 | 65 [130] 150] 250] 290] 375[500] 1000 . . mg”s"men using P-2-14 contoler
Pilot pressure MPa 1.5~21 or similar.

Pilot flow L/min 1.5 | 1.5 | 2.5 ] 1.5 ’ 2.0 ’ 2.5 ’ 3 Note 3: Value of valve operating under same
Rated voltage A 1 working conditions as special
Coil resistance Q 14 ’ 15 controller used.

Dither frequency Hz 100~110 Note 4. Capacity of EPFRG-10 pressure

compensator is 600 L/min. For flow

DU mA_rms 42 [ 90 control above 600 L/min. pressure
Current control| Hysteresis Less than (Note 1) compensator function will deteriorate
solenoid Repeatability Less than (Note 3) if load pressure is below 2 MPa.
Position contro| Hysteresis Less than (Note 2) — Note 5: For good flow control, maintain valve
solenoid Repeatability Less than (Note 3) _ pressure differentail over 1 MPa for
Pressure compensator Series type (Note 5) Bypass type (Note 4) 03, over 1.5 MPa for 06, and over 2
- MPa for 10 size.
Weight kg 10 [ 24 | 50 10 | 18 | 33 | 68
Performance Curve (at 20mm?/s)
Frequency Response Characteristics
EPFG-03 EPFG-06 EPFG-10
0 =iy L Géin‘ H0° 0 il —~ S } } 0° 0= = 0°
n T <
-4 SN \ -40° -4 ™ \ e T - b \ -40
N, 'n T
-8 -80° -8 \ -80° g N i 80 J
Phaset{-120° -120° -120°
Gain N Gain \Phase[|  Gain 17
\ Phase—+{Phase
\[-H Phase \ Phase \ angle g
angle angle 0. 1 10 50 o
0. 1 10 50 0.1 1 10 50 Frequency Hz o
Frequency Hz Frequency Hz %
=
- o
Input Current - Flow Characteristics (Example) ;Z>
EPFG-03/EPFRG-02 EPFG-06/EPFRG-03 EPFG-10/EPFRG-06 ;
140 7 280 / A o
/'0’ 4 500 V Z
120 V/d 240 / 400 / J_U|
100 /}I/ 200 /I / o
/i ) Flow 54, r
80 EPFG-03 /7" 160 7 L/min / go
Flow 60 /4’ EPFRG-02 - Flow 120 EPFG-06 ,ZEPFRG—Oaf 200 EPFG-10 % 4 177
L/min v/ d L/min # J/—-EPFRG-06 m
40 Z 80 4 100 4 Py
s ya S <
20 - drd 40 s Z7 o
At o g 0 200 400 600 800 <
0 200 400 600 800 0 200 400 600 800 Input Current m A S
Input Current m A Input Current m A E
m
Input Voltage - Flow Characteristics (Example) w
EPFG-03-130-F/EPFRG-02-150-F EPFG-06-250-F/EPFRG-03-250-F EPFG-10-500-F/EPFRG-06-500-F
140 P 280 A 500
120 i 240 vd 400 EPFG-10 227
100 — 200 v T
oo 7 v 300 T EPFRG-06—
Flow :z EPFRO 02, - /EPFG e Flow :22 EPFRG-03 EPFG-06— Flow ,
L/min 3 L/min - L/min A
40 % ‘ 80 g 100 //
P
20 —F 40 —rZ L7
~ Z 0 2 4 6 8 10
0 2 4 6 8 10 0 2 4 6 8 10

Input Voltage v
InputVoltage v Input Voltage v



Performance Curve

Step Response Characteristics (Example)

EPFRG-02 EPFRG-03
50 290
Flow Flow
L/min L/min
60 ™~ 100
Inputcurrent Inputcurrent
0.1 sec 0.1 sec
EPFRG-06 EPFRG-10
20 800 \
Flow Flow
L/min L/min
170 N 200
Inputcurrent Inputcurrent
0.1 sec 0.1 sec

* Mounting direction
Valve can be mounting in any direction. However if valve is mounted on + Valve and actuator piping
manifold block, if none of the 3 air bleed plugs do not face the ceiling, rotate Care should be paid when the vent line piping is long as the large volume
J the proportional solenoid 90° to orient an air bleed plug to the ceiling Current- of fluid in the pipes may cause instability(resonation). Piping should be as
flow characteristics may vary slightly (1.5%) according to the mounting short as possible.
1 8 direction. + For optimum flow control, differential pressure should be below the values
+ Air bleed shown in the below table.
L/ For stable pressure control, during the initial adjustment, loosening the air
g bleed plug and bleed air completely out of the valve prior to use.
U * Manual adjustment
(®) In case of initial adjustment or during electrical failures, etc., when there is
E" no input electrical current, the manual operation pin can be pushed for
o inching, etc., flow control.
= + Zero adjustment S OF P WP
> This is adjusted at factory before shipment. Readjustment is not necessary. 1ze U
™ «Drainpiping 03 1
8 Allowable back pressure is 0.2 MPa. T port piping should be returned 06 1.5
= directly to tank, and the end of the pipe should be below the lowest fluid 10 2
— level.
s
o
-3 Mounting Bolts (JIS B1176, Strength Class 12.9) Subplate
w»
g Model Hex Socket Bolts at Model Subplate Model Port Dia. Rc Thread
2 B Metric Unified ) tprG.03 | EPFOI-03Y-20 3/4
o EPFG-03 M10 % 60 3/8-16UNC % 63. 5 4 EPFGM-03Z-20 1
§ EPFG-06 M16 % 105 5/8-11UNC % 101. 6 4 EPFGM-06X-20 1
E EPFG-10 M20 x 145 3/4-10UNC X 146. 1 4 EPFG-06 | EPFGM-06Y-20 1-1/4 Unified
cI"I'; EPFRG-02 M10x70 3/8-16UNC % 69. 8 4 EPFGM-06Z-20 1-1/2
. M12x110 1/2-13UNCx 114. 3 2 TFGTM-10X-10 1-1/2
EPFRG-03 M12x90 1/2-13UNC X 95. 2 2 EPFG-10 TFGTM-10Y-10 2
EPFRG-06 M20 x 150 — 2 EPFRG-02 | D-FRGM-02-10 3/4
M20x 110 2 EPFRG-03 | D-FRGM-03-10 1-1/4 Metric
M20 % 190 2 EPFRG-06 | D-FRGM-06-10 1-1/2
EPFRG-10
M20 <130 2 » Subplates must be ordered separately. ‘
® Mounting bolts must be ordered separately. ;h?:axdi;)g::)t bolts for valve mounting are provided (see above table for
@ Mounting bolt tightening torque. + See page Q9, Q10 for dimensions.
EPFG-03, EPFRG-02 : 50~60N-m
EPFRG-03 : 75~81N-m
EPFG-06 : 90~110N-m
EPFRG-06, EPF(R)G-10 : 230~290N-m




EPFG—-03 Mounting Dimensions
I Wiring port(D IN43650 connector) 4-M10 20dee 125
X port (pilot 125 11.4
port{plo (Cablegland _Pg.11 2-67.1 7.9dep| 2-423
101.6 11.4 Wire dia$8~10 2-¢7
4-¢11hole A port oY kY 101.6
] TR i
#17.5 counterbore N A 90.45
. e \y x N 73
Bpot (€ X ?]@4 10 ) QY A ¢ 69
el = Y 39.8
N AT B A1
} = 8 o~ C} ; 15.1
< - = - 0
© T (’/ Drain pressure acts on area in circle f
Ri § © indicated by dotted line_(#35) flaininintainist
Y port(drain) 54.2 o s 8sdg <
Manual override ¢6.35
(flow control valve fully 96.5 Air bleed plug ( 3 locations)
open when pinis 35 47 (hex socket 3 across flats)
completely pushed) —=i
e
1]
L TID
o
2 &) 2|
Tt B
| [Te]
| J
2-¢6.4 locating pin ™ 19
o
Mounting Dimensions g
EPFG—06 194 Wiring port(D IN43650connector) (o)
Pg.11 o
4—g17ho 146 24| iEbleiondm Fo.1L 4-M16  30deep 194 o
¢17hole Apor Wire dia.$8~10 de\ag Py
¢ 2 6counterbor ¥ port (drain) 2-¢8.5 12 2-626 24 —
16 < \ - g
S o 777/\/;70\ 133.4 >
B port M S A N ? o 92 czD
& & N ol & 2-M8 8deep e B //‘\T X 3 ,—U'
™ [¥e] / ' .
- N 21 2| |(foreye-bolt) = () t : ‘ﬁbj gg 6 o
f N =~ e —_— | 7 . -
b= / S & . ‘ 7a / - @ 0
= o NI L Drain pressure acts N - I\ Qo
¥ (T 2 onarea in circle indicated Y 2-¢7 (72}
\S> - N2 by dotted line (¢50) e L
Manual override ¢6.35 8 ol =3I " Yg - <
(flow control valve fully 89 - T C<>
open when pinis
cg mpl e@yp%W 114 Air bleed plug ( 3 locations) I:E
48.6 22 47 (hex socket 3 across flats) r<r|
w

s J:E%j

T
135

79.5

I
r i
208
209
243

— L,,’J L J’
}
|
|
|
|
|
|
1

2-¢8locating pin o



Wiring port(D IN43650connector) Mounting Dimensions
- 196.8 23.9
4-¢21hole Cablegland Pg.11 4-M20  35deep 244 5
¢ 32 counterbore A port Wire dia.¢ 8~10
- 2-919.8 7.9d 2-¢37.5 239
B port
{E % A\f &~ 177.8
2-M10 154 o \ S 156
(for eye-bolt) ﬂ} w| o . ¢ B 122.2
~| oo Lo
g 4 ™ X .
< 8 RIS S e e B
e \@ or Drain pressure acts on Y1 O
area in circle indicated 2-68
. Lo i 65
Y port(drain) 2 by dotted line (465) oo 4 oo
VWO — O © N —
Manual override ¢6.35 X port zzE2e 0w
(flow control valve fully (pilot)
open when pin is 125
completely pushed) 48.6 Air bleed plug ( 3 locations) |33 47
(hex socket 3 A/F)
h fbl
o ol m
| A N
g | i o & °
I N 0| 1o
P il =g 2
1| 1] —| =
[ [
[ | |
[ [
J L1 I [
20 2-¢19 locating pin / o
o
A EPFRG—-02
o 136 vport (vent)
v e
% 4-¢11hole 19_‘r 98 Wiring port (DIN43650 cpnngctor) Mounting Dimensions
— #17.5counterbore| | 10.9 76.2 Cable gland Pg.11 Wiredia. $8~10
o
Pport
=
, 4-M10  18deep 136
> X port (pilot) S
; — % O 3-¢17.5 30
7 2—¢6
= ol P AR o
| ~ “ wid ) s | — pY N 7 826
g i = i NN / \ PC) 1 71
T i ~
- 724@&: SOt - 52.3
Qo Y port (drain) ¥ X ‘ = S X[ :v\ gé_g
& Manualoverride ¢6.35 /| 38 Tport = Y/‘ AL AT 3%3
NPARNPA” -
2 g:?g%vgr?gno'p\i/:li\;e full 95 A port Drain pressure acts on O T T 4o
o area in circle indicated b4
—  completely pushed) by dottedline  (645) et
|:E 107.5 Air bleed plug ( 3 locations) 8 ©ow © —
r<r| 155 | | 47 (hex socket 3 A/F)
w
|";£@i | ~

8l
197
231

196

123

55

I —
I ——




EPFRG—-03 176

23 130 Wiring port (DIN43650 connector) Mounting Dimensions
4-¢13.5h0ke | 142 1016 [Cable gland Pg.11, Wire dia. 48~10
620 counterborg | P port 4-M12  20desp 176
X port (pilot) v 2-¢7 10d 3-¢23 37.2
BN @3 aS 3-¢6
o ©
o =8 X, \ 101.6
2| - 85
o =D L
SEgLc ~ = :
Y port (drain) @ \\’% N ks 3 LX : ) gg.g
Manual override ¢6.35 /| 43 7 port ~ ; M P”/CDA ({ ' 15
Vv 6.4
g'oé’m%fl \i/r?li\;efull 100 v_port(vent) Drain pressure acts ! J )
p P A port on area in circle indicated
completely pushed) — ; (¢45) ==t ‘
by dotted line ¢4 N G o W oo
1125 Air bleed plug ( 3 locations) NS 16N © & o
— OO~ 1o N
20.5 47 (hex socket 3 A/F) -
* &
O -z &
© m N
m
o
b b 2 T
i 1| 1l ~
b i o b @ J
e RN 4001
b Hi b
I e | v 21
2-¢6locating pin ~
EPFRG—06 210 g
9 192 P port o %
4-$22hoke | |23 146 ANiring port (DIN43650  connector) Mounting Dimensions o
$32 counterbore 3 [ Cable gland Pg.11, Wie da.$8~10 -
X port (pilot) 4-M20 32deep 210 CZ’
2-¢6 3-¢35 32 IJ:
S 2-¢10 125@ o
1 Y o w E —~ <ZD
& g 8= W 3P A 133 5
< ~ | = \\ 7 Y I 126 -
= \ : 2 XL 106
NI ol : o2 2
i QQ ST &J/ = § >{$ - //‘ 26:4 Qo
vy port(drain) 58 T port ~ e W ADNAL AT zi m
Manual override ¢6.35 96 2-M8_15deep (foreye-bolt) o NN a 0 2
(flow control valve fully 115 Aport Drain pressure acts - (@)
openwhenpinis | on area in circle indicate <
completely pushed) 127.5 Air bleed plug ( 3 locations)PY dotted line(455) / < hoom o o or >
© LN — I~ ™ -
355 47 (hex socket 3 A/F) —-——— ﬁ
(7))
Note: This model has no V (vent) port.
Consult Tokimec if vent port is
% required.
L
Q - €
o ©o|
& o o —
[ - 1k
[ee] | |
H=—r e — 1 T | |
| | | | | | | (321
| | | | | | | o
AR = ] DI AN
o I «© o o
| | | | | | |
- 4| AN i
- 0 an
2-¢8locating pin =2
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EPFRG—-10 267
10 247 Wiring port (DIN43650 connector) Mounting Dimensions
4-¢21.5hole 25 196.9 (Cable gland Pg.11, Wie dia.$8~10
93 20unterbore Pport 4-M20  40deep 267
yZaY 2-¢11 15de§x 3-¢50 35
S Ga s @% 2-48
1e R /7 r.I ©| ol w \XJP;S/ \ r:\\\ 177.8
o R RN I 1603
Ll e =E D
- ZAIRN = 3 > 1238
o= Q\\A\W = R L 588
t 725 Tport . < (N (D { 31
X por Drain pressure | ™ Vi NI |\ L
(pilot) 1335 Yport(drain) actsonareain T Y 0
Manual override ¢6.35 135.5 2-M10 20 deep (foreye-bolt) Circle indicated
by dotted line (¢76)
(ﬂowcontrol\(alyefully Aport "/ owo wa v w© oo
28%1%% 148 Air bleed plug ( 3 locations) Q222 @
425 57.8 (hex socket 3 A/F)
f Note: This model has no V (vent) port.
ﬂﬁ Consult Tokimec if vent port is
required.
il il
T M| i |8
i | ‘ L |
] ] ] 0
2-¢10locating pin o
Construction
EPFG-03 0@
‘
@9
Part No. Standard Qty
007912219 AS568-122 (NBR, Hs90) 1
007901319 AS568-013 (NBR, Hs90) 2
007912019 AS568-120 (NBR, Hs90) 1
007901119 AS568-011 (NBR, Hs90) 2
007901219 AS568-012 (NBR, Hs90) 1
007921519 AS568-215 (NBR, Hs90) 2
007901319 AS568-013 (NBR, Hs90) 1
007901219 AS568-012 (NBR, Hs90) 1
007912319 AS568-123 (NBR, Hs90) 1
007902819 AS568-028 (NBR, Hs90) 1
007991019 AS568-910 (NBR, Hs90) 1
007901219 AS568-012 (NBR, Hs90) 1




Construction

EPFRG-02/03/06

O-Rings
EPFRG-02 EPFRG-03
No. Part No. Standard Qty No. Part No. Standard Qty
5 007912219 AS568-122 (NBR, Hs90) 1 5 007912219 AS568-122 (NBR, Hs90) 1
13 007901019 AS568-010 (NBR, Hs90) 2 13 007901019 AS568-010 (NBR, Hs90) 2
14 007901119 AS568-011T (NBR, Hs90) 1 14 007901119 AS568-01T (NBR, Hs90) 1
15 007912519 AS568-125 (NBR, Hs90) 1 15 007913119 AS568-131 (NBR, Hs90) 1
16 007912019 AS568-120 (NBR, Hs90) 1 16 007912719 AS568-127 (NBR, Hs90) 1
19 007901819 AS568-018 (NBR, Hs90) 1 19 007912119 AS568-121 (NBR, Hs90) 1
25 007901219 AS568-012 (NBR, Hs90) 3 25 007901219 AS568-012 (NBR, Hs90) 3
26 007912319 AS568-123 (NBR, Hs90) 1 26 007912919 AS568-129 (NBR, Hs90) 1
27 007921319 AS568-213 (NBR, Hs90) 3 27 007921719 AS568-217 (NBR, Hs90) 3
31 007911519 AS568-115 (NBR, Hs90) 1 31 007912119 AS568-121 (NBR, Hs90) 1
37 007901219 AS568-012 (NBR, Hs90) 1 37 007901219 AS568-012 (NBR, Hs90) 1
43 007900719 AS568-007 (NBR, Hs90) 1 43 007900719 AS568-007 (NBR, Hs90) 1
EPFRG-06
No. Part No. Standard Qty
5 007912219 AS568-122 (NBR, Hs90) 1
13 007901119 AS568-011T (NBR, Hs90) 1
14 007901219 AS568-012 (NBR, Hs90) 2
15 007913919 AS568-139 (NBR, Hs90) 1
16 007922819 AS568-228 (NBR, Hs90) 1
19 007912919 AS568-129 (NBR, Hs90) 1
25 007911119 AS568-11T (NBR, Hs90) 2
26 008050619 JIS B 2401 1B-G50 1
27 007922419 AS568-224 (NBR, Hs90) 3
31 007912919 AS568-129 (NBR, Hs90) 1
37 007901219 AS568-012 (NBR, Hs90) 1
46 007901219 AS568-012 (NBR, Hs90) 1
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EPFG-06/10
O—I
O—
%
O-Rings
EPFG-06 EPFG-10
No. Part No. Standard Qty No. Part No. Standard Qty
5 007912219 AS568-122 (NBR, Hs90) 1 5 007912219 AS568-122 (NBR, Hs90) 1
12 007901219 AS568-012 (NBR, Hs90) 2 12 007901219 AS568-012 (NBR, Hs90) 2
13 007901319 AS568-013 (NBR, Hs90) 2 13 007901319 AS568-013 (NBR, Hs90) 2
15 007912619 AS568-126 (NBR, Hs90) 1 15 007913719 AS568-137 (NBR, Hs90) 1
18 007901319 AS568-013 (NBR, Hs90) 1 18 007911219 AS568-112 (NBR, Hs90) 1
24 007921719 AS568-217 (NBR, Hs90) 2 24 007922419 AS568-224 (NBR, Hs90) 2
25 007913319 AS568-133 (NBR, Hs90) 1 25 007914119 AS568-141 (NBR, Hs90) 1
26 007901319 AS568-013 (NBR, Hs90) 1 26 007911219 AS568-112 (NBR, Hs90) 1
29 007922619 AS568-226 (NBR, Hs90) 1 29 007923219 AS568-232 (NBR, Hs90) 1
34 007991219 AS568-912 (NBR, Hs90) 2 34 007921819 AS568-218 (NBR, Hs90) 2
36 007922719 AS568-227 (NBR, Hs90) 1 36 007923419 AS568-234 (NBR, Hs90) 1
40 007901219 AS568-012 (NBR, Hs90) 1 40 007901219 AS568-012 (NBR, Hs90) 1
46 007900717 AS568-007 (NBR, Hs70) 1
EPFRG-10

Part No. Standard Qty
007912219 AS568-122 (NBR, Hs90) 1
007901019 AS568-010 (NBR, Hs90) 1
007901119 AS568-011 (NBR, Hs90) 1
007914719 AS568-147 (NBR, Hs90) 1
007901219 AS568-012 (NBR, Hs90) 1
007914919 AS568-149 (NBR, Hs90) 1
007911219 AS568-112 (NBR, Hs90) 2
007922819 AS568-228 (NBR, Hs90) 3
007901319 AS568-013 (NBR, Hs90) 1
007923219 AS568-232 (NBR, Hs90) 1
007922819 AS568-228 (NBR, Hs90) 1
007901219 AS568-012 (NBR, Hs90) 1




Proportional directional and flow control valves
(direct operated type) EPDG1-3

* This valve provides great space saving and shockless

operation compared to conventional systems employing 2
or 3 solenoid valves and throttle valves. Onboard amplifier
with setting function allows control only with contact
signals from sequencers, etc.

Model Code

EPDG1-3-33C-20-(DA)-31
6] 7]

Direct acting proportional directional flow control valve
Mounting: 3:1SO 4401-03

Spool type

2: type 2 33: type 33

Spring set C: spring center (3 position)

Max. control flow (P to A/B, diff. press. 0.7MPa)
10: 10 L/min 20: 20 L/min

6] Controller

Omit for no controller

Specifications

(@] ]=]

(] &]

Model EPDG1—3
Max. operating press. MPa 21
Allowable T port back press. MPa 14
Max. control flow code 10 20
Min. control flow L/min (Note 1) 0.5 1
Max. control flow L/min (Note 1) 10 20
Rated current A 1
Coil resistance Q 13(20 °C)
Dither frequency Hz 100~110
Dither current mA (p-p) 200
Hysteresis 7%
Repeatability 2 %
Weight kg Xar'r']‘;e o

Note 1: P to A/B differential pressure approx. 0.7 MPa.
2: With onboard controller

A1:0Onboard controller (w/setting device)

D:Onboard controller w/DIN connector
DIN connector type controllers

A:Analog input

SC:Integrated setting device (3 settings)
Design no.

31:Controller A1

21:Except for controller A1

Performance Curve (at 20mm?/s)

Input Voltage - Flow Characteristics (Example)

[T
\ 20 /
\
\ Flow /
\ | \' 1 /
\ L/min 410 .
A\ ]
AN y/4
AN P/

-10 0
InputVoltage v

Pressure Differential-Flow Characteristics (Example)
P—A (B) =B (A) —T

20
,’ — 10V

| —

Flow I i
B 6.5V |

10{ 1 6.5\

L/min [ |
2V

—

— \

0 4 8 12 16

Press. Differential MPa
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Specifications

A1 Controller Block Diagram

_ _ _ _ _ _ _ _ _ _ -
sTOP of STOP. |
Input Circuit |
‘ 0~TA 0.4~1.2A 0~0.5A
‘ SET1 SET2 SET3 UP  DOWN MAX. JUMP ‘
|
A SET1 o1 SET I Seti ‘
13 | u-E | ettlng _| |__| [ | ,Em A-
ﬁ EE% 127 Giwit [ ] Circuit S\ [ | kil
0.02~2sec. I
| N b 2y | §A SOL.
\ |
v IN%]O O—C
| SETI SET2 SET3 mp fecor| T8+
0.4~1.2A 0~0.5A \ §B soL
B SET1 © SET M . UpP DOWN  MAX. JUMP ! .
B 3ET2 &3 jnput [ Setting || \
B SET3 &4 Circuit |{ Circuit !
4 H o~ Drivr] FB_
DC24V +15V 0.02~2sec. \_1__1 I
0V o p-—15V \
ov ‘
CURRENT MON I TOR ¢ |
ALARM© ) . ) ) ) ) ) ) ) ]
Terminal Connections, Trimmer Description Wiring Dlagram (Example) Intemal connection
swl swlsw BN swlswlsw
LAY TR
00066000000 0bee
VR Adjustment Terminal No. i i
1. SET1-B ! :
2 SET2-B \\@E 1. -15v (Output) b A A A i S S -G AN
3. SET3-B \\SE 2. SET1-B 5.1kQ 5 kQ 5.1kQ
4, DELAY UP B Nge=lil== 3. SET2-B
5 DELAY DOWN B Sk O] 4. SET3-B . V IN(=10~0~10 V DC)
6. DITHER GAIN NgczVa 5. CURRENT MONITOR o
7. JUMP B geER S g\TIOP
8_MAX B = 8. DC24V (Input) ,
9. MAX A | & 9~ 0V (Inpud - output of set flow corresponding to SET1-B VR.
10. JUMP A o & 0V IN npu - output of set flow corresponding to SET2-B VR.
11 DITHER FREQ ISR 17 ALARM - output of set flow corresponding to SET3-B VR.
12 DELAY DOWN A @E 12 SET3-A - compulsory input cancellation condition
13 DELAY UP A == |[P] 13 SET2-A - output of set flow corresponding to SET3-A VR.
14, SET3-A f,@j 5 14 SETI-A - output of set flow corresponding to SET2-A VR.
15. SET2-A S 15. +15V (Output) - output of set flow corresponding to SET1-A VR.
16. SET1-A
VIN
Solid line is example of external signal input.
Dotted line is example of signal input utilizing internal current.

+ T Port

Oil should always be filled in T port (tank). Use, for example, of a 0.035MPa
cracking pressure check valve is recommended. End of piping should
always be below oil level.

Mounting Bolts (JIS B1176, Strength Class 12.9)
Hex Socket Bolts Qty
M5 % 50 4

* Mounting bolts should be ordered separately.
* Mounting bolt tightening torque: 7~8 Nm

Subplate

Subplate Model Porﬁg)ia.
Side porting DGMS-3-1E-10-T-JA-J 3/8
Reverse side portg |  DGYM-3-10-T-JA-J

* Mounting bolts are not included.
+ Subplate should be ordered separately.
+ See page Q8 for dimensions.




Valve Integrated A1 Controller Mounting Dimensions (| SO 4401-03)
40,5 B 74
A port T port 4-M5 14déep 16.8]
g 32.5
31.75
26.6
16.3
6
0.75
0
220 Wiring port (both ends) S N=
181 G1/2
= = == — -
T \:\;
4J e s L - @
T . (-
| D " w &
Lt AP 2
53.5
16,75 73 J
74 81 27
236
o
P
o
o
, (@)
Construction a
o
=
>
—
(]
(@)
=
-]
A
(@)
(o
Qo
(72)
m
A
<
o
>
—
<
m
w
O-Rings
No. Part No. Standard Qty
2 007902117 AS568-021 (NBR, Hs70) 2
5 007911429 AS568-114 (FKM, Hs90) 2
14 007901219 AS568-012 (NBR, Hs90) 4




Proportional pressure reducing modules
EPMX2-3/5

» The EPMX2-3 valve utilizes a proportional solenoid
electro-magnetic actuator to provide proportional
pressure reducing control in hydraulic circuits.

Functional Symbols

EPMX2-3-PP EPMX2-5-PP
P1 B B P]ﬁ B
i | e |
P | “Lﬁ&séﬂ |
i ! 1 ——— |
| - ] s — |
P T B A P TATB B A

Model Code

EPMX2 -3 -PP -140-10
I [6]

28
")
o)
o
o
(®)
A
=
g Proportional pressure reducingmodule Control port Pressure adjustment range
> Mounting P:P port See 'Specifications' port
o 3:1S0 4401-03 Pilot line 6] Design no.
(@) 5:1S0O 4401-05 P:P line 10:EPMX2-3
= 11:EPMX2-5
A
o - gem -
; Specifications
[72)
m Model EPMX2
2 Size/Mounting 3 | 5
(@) Max. operating pressure MPa 21
§ Allowable tank port back press.  MPa 7
E Maximum flow L/min 45 | 120
m Pressure adjustmentrange code 70 140 210
» Press. adjustment range MPa 0.8~7 1~14 1.5~2]
Rated current A 1
Coil resistance Q 14
Hysteresis Less than 3% (Note 1)
Repeatability Less than 1% (Note 2)
Weight kg 4.2 | 5.2

Note 1) Value based on P-X-14 controller or equivalent.
Note 2) Value of valve used under identical operating conditions, using special controller.



Performance Curve (at 20mm?/s)
Input Current - Pressure Characteristics

” EPMX2-3-70/140/210

210
20
16 140
) L~
Pres + -
sure 12 7
MPa
8 70
—
4 —
—
0 200 400 600 800 1000

InputCurrent mA

Mounting Bolts (JIS B1176, Strength Class 12.9)
* Air bleed Model Hex Socket Bolt Qty
For stable pressure control, during the initial adjustment, EPMX2-3 M5
loosen the air bleed plug and bleed air completely out of EPMX2-5 M6 4
the valve prior to use. + Mounting bolts must be ordered separately.
* Manual adjustment « For mounting bolt lengths, see page G34 (EPMX2-3) or G64 (EPMX2-5).
In case of initial adjustment or during electrical failures, *Mounting bolttightening torque
etc., when there is no input electrical current, the manual W’zﬁlsﬁ m
operation knob can be used to set pressuress. During '
control by solenoid, operate valve after returning knob

fully to the left.

EPMX2-3 Air bleed plug (4 locations) 29
(hex socket bolt 2.5 A/F) 10 P port 4-¢ 5. 6hole o
~ A
/ o
g i H = T—0¢ g d @ 8
1 = o o O = 2 X
| & —n <& jb © ()
b + | ¥ ¥ =
] >
B port T port A port -
O
— S
‘ 405 | 255 3
Wiring connection port (DIN43650 connector) Approx53 164 19 ]
Cablegland Pg. 11 'C_)
Wire dia. gg~
Ire dia. ¢g~10 Qo
Max. 275 w
Manual adj. knob Knob lock set screw (hex sock.bolt 1.5 A/F) 115 %
<
\ o o o
1 7=t il [l
[ I I s
o i Il T =
5 it it 3 <
| T TIT m
wa I I q »
I [
Min. pressure adj. shaft (pre-adjusted and locked at factory)/
Consult Tokimec if adjustment necessary. \
Mounting Dimensions
115
- 255 4-M5 14068p
~
~
S
® $P o 0.75
© Bf\ MNA ?6 3
~ \JCDM\A 26.6
-~ 31.75
77*777<T;Wl7fl Y305
: 4-¢7.5 (Max)
O Mo W
275 g



EPMX2-5

Air bleed plug(4 locations) A port Pport
(Hex socket bolt 2.5 A/F) 4 - ¢6 .5hole / Bpot  TB pott
. R [
2 i B\ o .
o A A ¥ 3
Y s 2 &
v [ }:aa ©
A o w | ®
N ‘ 127 ;
Wiring port (DIN43650 connector) Aooiox
Cablegland Pg. 11 ok 53 176 2

ire dia. #8~10
Wire dia, ¢~ 7| Max. 285

Knob lock set screw(hex sock.bolt 1.5 A/F)

Manual press. adj. knob

S3ATVA OAY3S ? TOHLNOD TVNOILYOdO¥Ud 8 -

Min. press. adj. shaft (pre-adjusted and locked at factory)/

~

048

e

Consult Tokimec is adjustment is necessary.

60

Mounting Dimensions

69.5

4-M6 l4deep YT

P e 0
@A D4 163
@@ D 21.4
TA ~ATB 46'
% 5-¢11(max.)

EPMX2-3
No. Description Part No. Standard Qty
2 O-Ring 007990619 | AS568-906 (NBR, Hs90) 1
5 O-Ring 007990219 | AS568-902 (NBR, Hs90) 6
7 O-Ring 007901219 | AS568-012 (NBR, Hs90) 4
25 O-Ring 007901829 | AS568-018 (FKM, Hs90) 1
26 Backup Ring 40026367 — 1
28 O-Ring 007911729 | AS568-117 (FKM, Hs90) 1
29 Backup Ring 40026368 —_— 1
31 O-Ring 008001617 JIS B 2401-1A-P16 1
39 O-Ring 007912217 | AS568-122 (NBR, Hs70) 1
45 O-Ring 007902117 | AS568-021 (NBR, Hs70) 1
49 0-Ring 007901417 | AS568-014 (NBR, Hs70) ]
EPMX2-5
No. Description Part No. Standard Qty
10 O-Ring 008000619 JIS B 2401-1B-P8 2
13 O-Ring 007990819 | AS568-908 (NBR, Hs90) 1
14 O-Ring 007990419 | AS568-904 (NBR, Hs90) 2
18 O-Ring 007901419 | AS568-014 (NBR, Hs90) 5
21 O-Ring 007990219 | AS568-902 (NBR, Hs90) 1
25 0O-Ring 007901829 | AS568-018 (FKM, Hs90) 1
26 Backup Ring 40026367 —_— 1
28 O-Ring 007911729 | AS568-117 (FKM, Hs90) 1
29 Backup Ring 40026368 —_— 1
31 O-Ring 008001617 JIS B 2401-1A-P16 1
39 O-Ring 007912217 | AS568-122 (NBR, Hs70) 1
45 O-Ring 007902117 | AS568-021 (NBR, Hs70) 1
49 O-Ring 007901417 | AS568-014 (NBR, Hs70) 1




Construction
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EP series proportional valve controllers

(valve mounted type) EPAD

» The EPAD should be used with EP series proportional sole-
noid valves with DIN connectors (DIN43650).

« Compared to conventional onboard controllers, the EPAD
is very compact and can be mounted and removed easily.

* Because of direct mounting on proportional solenoid con-
trol valves, the controller itself is designed for minimum heat
generation.

» Two types of EPAD (analog input type, 3 settings type) are
offered to meet various system needs.

Model Code

EPAD- A -1A-12

Plug on DIN connector type controller J32
Functions
Analog input type
A: LAG function control possible
AL: LAG function in constant operation
Internal setting (3-setting type)
SC: LAG function in constant operation

Specifications

Output signal
1A:0~1A
1A6:0~1.6A

Design no.

SIATVA OAY3S B TOHLNOD TYNOILYOJOYHd f ™™

Model EPAD-3 %k -1A-12 EPAD-* *-1A6-12 Model EPAD-3 % -1A-12 EPAD- % *-1A6-12

Power supply DC21~28 V DC19~28 V *2 ST1~3adj. range 0~0.99 A 0~1.65 A
Rated output current 1A 1.6 A *2 NULL adj. range 0~0.47 A 0~0.78 A

%1 Inputimpedance 20 kQ 20 kQ Operatingtemp.range | —20 °C~+70 °C —20 ‘C~+70 °C
Dither adj. range 90~300 Hz 90~300 Hz Environmental |P65 (valvemounted)| P65 (valve mounted)

%1 Max. adj. range 36~105 mA/V 60~176 mA/V Weight 120 g 120 g

%1 _Jump adj. range 0~0.47 A 0~0.83 A *1 : Applicable to EPAD-A(L)-**-12 time constant
LAG adj. range 5~1100 ms (KFE¥) | 5~1100 ms _ *2 : Applicable to EPAD-SC-**-12 time constant

« 1A output type suitable for solenoid coil resistance 10 ~14Q (20°C), 1.6A

output type is suitable for solenoid coil resistance 6~10Q (20°C). [ r—=ae oo |

* Three settings type incorporates 3 setting trimmers. These can be used to | le @HEIX@ ol | -

set pressure and flow with analog input unnecessary, for direct drive by L__ P \ T

commercially available sequencers. Mounting the EPAD on proportional
solenoid relief valves provides 4 stage pressure control and also independent

control of pressure rise and fall response profiles.

A v e

,,,,,,,,,

Conventional Circuit

r-
|
|

p =
DR|
w
EPAD-SC

EPAD with Proportional Relief Valve

Proportional Solenoid Relief Valve Application



Specifications

EPDG1-3-33C

EPAD-SC EPAD-SC

EPAD with Proportional Directional-Flow Control Valve

Conventional Circuit

Proportional Solenoid Directional-Flow Control Valve Application

Block Diagram
O EPAD—-A(L)

DITHER

DCO~TOV o
INPUT I:B—

OUTPUT L

INPUT‘

LAG
CONTROL

®EPAD-SC

SET2

SETT
SET3
OUTPUT
|
SET]‘ ON
\ ON
L : SET2 |
OWER
] ] _ -SUPPLY : 0
o ' SETS‘ ON
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* Input signal cables are shielded, grounding should be
done on signal generator side.

* Settings prior to shipment from manufacturer.

MAX set at rated output current (at input signal 10V)

NULL, JUMP set at minimum
Input and LAG setters set at minimum
DITHER adjusted to 160Hz

* Appropriate wire size should be max. 2.5mm? for wir-
ing to terminal panel.

Terminal Connection Panel

Terminal Connection, Trimmer Placement

Power supply lamp (Wiring 2 5mm? max.) EPAD-A(L)—%%%—12
_ MAX DIT
O
ey N\ Q LG
) = L/
©
< \\t/ U o :lia\ UP DOWN
st
¢ il
- @
JUMP
Check termina) 235 55 Si>|+]1 |
t|lo|l=z|=z|<
for current ‘ 78.5 (26) bl Il Bl
monitoring
EPAD—SC—k*k*k—12
[ ) (PR
! [ 2 F MAX DIT
s |OUTokmEe)| |H O w
N —
- KIVE - UP DOWN
: — ®®
[
[ & DO
Cable gland ST1 ST2 ST3
34 Mounting screw (M3) G1/2 ZIZie|e
o~ w | wmw| v

Wire dia. ¢6~12

Note: "DIT" indicates DITHER.

4
18
T
)9
D)
v

N

3
po

h
I
\—+

Note: Gasket for DIN connector mounting not included and must be ordered separately.



EP series proportional valve controllers P-X

Model Code Specifications

P-X - (J)'(W) -14 Power supply AC100/110 V. 50/60 Hz
1] Max. pwr. consumption 45 VA
Input signal voltage 0~10 Vv
Controller for EP Series Inputimpedance 24 kQ (atinput 10V, output 1A)
Control method Output current J35 0~1 A
X:Open loop Load resistance 14~19 Q
Deadband adjustment Dither frequency 100~120 Hz
Omit for external contact point switching Dither current 0~400 mA (P-P)
J:Internal contact point switching Linearity Less than 1%
Mounting Operatingtemp. 0~50 °C
Omit forpanel mounting Storage temp. _ —10~+75 C
W:Wall mounting Relative humidity 30~90 %
Design no.

Block Diagram (Example of P-X-14)

(2kQ)

JUMP SW

CIRCUIT sw

JUMP [
(0~500mA)

S3ATVA OAY3S ? TOHLNOD TVNOILYOdO¥d ?,." -

POWER SUPPLY




P—X-(J)-W-14

I;B ROPORT IONAL VALVE CONTROLLER ﬁJ = |
4 —
® ® o ® ==
@™ LS —
EElE g
VETER DO DD, 0| = 18] =3
@ 18I o i
Il
| 3o &"t
82 [®) 2 g
ED POWER IND e :— 2
+15V INPUT -15V OV LOAD. FRA! AC '—
[ | ol 2 6-R2.5 O
PODV!‘ER 12 3 4 5 6 9 10 1112 a
N C ECESEEEEEEE WIL
L @ ® | i
222 4 13 130
230
P-X—(J)-14
& SonoLien @ ' E3 &3
Clb_# © = ST
> STl
J <—\ D, & []|)e]ov
& N X 5 [+
36 6:" : : sf}m
MEDTNER 5 — (5) = 7—‘ :|JUMP
3 5 38 A > © i
o P:‘:/:R )(5; - : - [0 1§
o © Iy { D =
o POgLER w;m::. D, 12}
20 @ @ A > ]
:| OFF D, 4
S i > ﬁ
— D, 1"
,:E 7] Llp & & l—= =
o &> 4 ©
3 -
= 5 70 10 Max.193 68
T
= 80 4-¢4.5 hole
(@)
-
(%)
m
)
<
(@]
<
>
<
m
(7]



EP series proportional valve controllers
(PCB type) PB-X/Z

Model Code

PB- X -(J)- (A) -14
T

Controller board for EP Series
Control method

X: open loop

Z: position sensor(LVDT) closed loop
Deadband adjustment

Omit for external setting

J: internal setting switch
Ammeter

Omit for no meter

A: w/meter

Design no.

S3ATVA OAY3S ? TOHLNOD TVNOILYOdO¥d 3 -

Specifications

Power supply DC24 V5 % 1.1 A

Input signal voltage DCO~10 V

Inputimpedance 24 kQ (atinput 10V, output 1A)
Outputcurrent 0~1 A

Loadresistance 14~19 Q

Dither current 0~400 mA (p-p)

Dither frequency 100~120 Hz

Operating temp. 0~50 °C

PB—-X-(J)—-20/PB—-Z—-(J)-20

145
7.5 130
o o 23
=il
2
e+f
=1
o| ©v o (¢] 85
< | N Teo
leleleleelelelelelelele] o
B S S
our "™ oot % Ciom e swd @ ™ poner pcaav
Lo
~

For pB-z-(J) -20 only

M 3 terminal bd. screw 8 10

40
39

PB-Z-(J)-20
PB-X-(J)-20




EP series proportional valve controllers

(multi-channel type) EPA

+ One output for 2 input design with 2 stage switching on input signal.
Three circuits are in parallel allowing simultaneous drive of 3 proportional
valves.

+ Output section provides fixed current control so output current always
remains fixed even with changes in load resistance.

+6S3, 6D3 typesincorporate feedback circuits to drive flow control valves
with position sensors providing accurate flow control compared to open
loop systems.

Model Code Specifications

EPA -6 X3-A-10 Power supply AC100/110 V_50/60 Hz
5] Max. ppwerconsumptlon 80 VA
Input signal voltage DCO~10 V
EP Series multi-channel controller IIPEHIMpEance 22 kO
Input no. Outputcgrrent 0~1 A/lIch
6: 2 input/1 output X 3 channel Loadiessiance 14 Q (at20 ©)
J Control modes Dither frequency 110~140 Hz .
38 ] Dither current Channel : 0~400 mAp_p(trlanglewave)
Code Open Loop osed Loop Channel : 0~300 mAp-p|tiange vae)
o w/ Position Sensor (LVDT) Linearity Less than 1% (command voltage vs. current)
g X All channel - Operating temp. 0~50 °C
= S Channel 2, 3, Channel 1 Storage temp. —10~+75 °C
;cg D Channel 3 Channel 1, 2 Relative humidity 30~90 %
= Output no. Weight 4 kg
CZ> 3:3 Output
> Output waveform
o Integral Waveform  |First Order Lag Waveform
% Waveform e
— Channel No. 1 2 3 1 2 3
g Omitted olo |l o | — | —1]-—
r A — — — O O O
Qo B O — — — O ©)
% C — O — O — O
) D — — @) O —
c<> O
— |6/ Design no.
>
r
<
m
(72]



Specifications

Block Diagram

’7 L DITHERT (MA TRIANGLE WAVE) “ Valve connection ex

‘ DC24V
14Q

| 24kQx2

INPUTT (D 3
o wwr
INPUT2 (2) VREF
50my 0sC
‘ % 0sC
JUMP2 (0~700mA) i P0SITION

Shielded cable
14Q
DITHER3 (MATRIANGLE WAVE) L————— | =/
5 JUMP3 (0~700mA) ]
(] DC24V @,
@—— opTION (power supply) A ! Load | 140
® DC24V H Nl o ®
= 00—
Powersupply 1 & ov _ _ _ |
ot ‘ . A A B B C ¢ D E ‘
® . I S L T N |
. [sweir.| [sweir.| |[sweir| |[sweir] |[swoir ‘
|

(:2)—o—<‘ FRAM INPUT| SW [INPUT| SW [INPUT[ SW [BIAS|SW |BIAS| SW
F SwW SwW SwW SW SW
L 77777 -2 | 3-4 [ 5-6 CH1 CH2 | _ J
@® O @ @ @
+ + + + +

ON when energized pc15~24v

With/Without Circuit | With/Without Switch
X1 X2 SW1 SW2

EPA—6X3— (¥) —10 Wio Wio >'<\-A3”c%nec. x\gvégnnec.

Model Code

—6S3— (%) — W/O
EPA—6S3— (¥) —10 | Wit W/O | With Ao,

EPA—6D3— (¥) —10 With With With With

According to the model code, configuration of unit bordered by the dotted line
is shown in the above table.

i
10

%@ EPA-6X3-10 -® PROPORTIONAL VALVE CONTROLLER ® &

pan™

NULL JUMP  MAX DITHER UP

oo
un @ @ () Ry G i (e
' Dt S B B B

e
N

NULL  JUWP  MAX DITHER UP DOWN o

'@ @, R BB,

w N i
iax x i ax ax

[¢) m

o 2" 0 880,88
D ey

6606|[665][66][668)

NULL JUP  MAX DITHER UP WNJ
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%r——x
L

8.3

POWER SISV SIS N SWIZ NP SWI-4 INE_SWE-6 OHL_BIS ChZ BIES 3
o
oS osw o+ oW o+

5 s Sv o+ swopTIONIOY oy
o w13 w2 2 23 2 2w 2 o 28 W
cu_iwpur ca_ineur CHINPUT  CHI LoAD CH2 LOAD CHI_LOND 4
L e Wi e M s o B M S ¢
7 ARRREer % P

10

1.7

S

L

Base
1.4 7.2 23 140
I
268 4 Terminal no. printed on \ Loosen right and left set screws to

276 upper part of acrylic cover ‘separate terminal block from base

Note: Drawing above is for EPA-6x3-()-10
Dimensions of EPA-653-()-10, EPA-6D3-()-10 are same as above drawing but
appearance of terminal block section differs.



Signal controllers EC-4S

Model Code Specificatons

EC-4S -100 -12 Power supply AC100/110, AC200/220 V 50/60 Hz 20 VA
| 3 7] Input oont'. pt. capacity| DC24 V20 mA
Output signal DCO~+10 V
. Linearity Less than0.5% (FULL SCALE)
4 Channel signal controller NULL adjustment | +2 9% (FULL SCALE)
Lag time
. Gadi 0. 5~5sec—EC-4S-100-12
J 100:Max. 5 sec. LAG adjustment 0. 1~15eC—EC-45-22-12
40 22:Max. 1 sec. Drif Less than 0.5% (FULL SCALE)
Design no. Temp. drift Less than 1.0% (FULL SCALE)
- Operating temp. 0~50 °C
g Storage temp. —10~80 °C
< Relative humidity | 25~95 9%
;CU> Weight Approx.2.5Kg
—
o Block Diagram
=
>
— _
(]
o ouT(7
E' E(2 +10V
2 cl
. i
; LAGL3 ; vk Analog sw =
m
m CH1[4 o .‘orj
2 L VR2 Analog sw AM
SR L
H ! N Ic
s 5 i VR:Ana.o? N b e
- +15V —-15V A
ﬁ cHals (#) — ; Analog sw +3v _Tsy
%) —mv; VRa Analog SwW
CH4(7 : {>—|
GATE E(8 ey
A58y
AC200V (10 o110V Zener 1:8&
AC100V [77}-AC100V stablized
power E
SwW ————————= -5V
AC OV{TF oo e S———Y




- M3
— -
Q* SIGNAL Y q}
CONTROLLER
CH3 CH1
& o e o

o
o3
i

o
03
190
200
179

[ETeTele[~JololsTolnT~]

0 10 0 10
POWER IND LAGO
S (
12|
CH4 NULL L
@ o A
MODEL

EC—4S—%*x%x—12

I [

- €

7y

5 70 17 203 69

80 4-¢4.5 hole

70

70%9°

@ q

4

Panel Cut Dimensions

O

18013°
190
SIAATVA OAYIS ® TOHLNOD TVYNOILYOd0¥d g |



3way servo valves ST3

+Simple constructionsallowseasymaintenanceandadjustment.

*This valve s particularly suitable for multifunction control oninjection molding
machineswithfunctionsincludinginjectionspeedcontrol, back pressurecontrol,
and dwell pressure control.

Functional Symbols

_ALB_ _
W\H\HH” Iy 4 | Model Code
—— L AT g13-7-A
BRI ST3-7-(B)-350-10 -12
Wﬁﬁwﬁ 1] 6]
L jﬂT—h = 7;* ;” £ sT3-7-8 11| Three-Way Servo Valve
12| Mounting
7:1SO 4401-07
~ H7:1SO 4401-07with W port
13| Spool (see Functional Symbols, for ST3-7)
14| Rated flow (see Specifications)
5| Flow under press. control (see Specifications)
ST3-H7 6| Design no.
12:ST3-7
11:ST3-H7
Specifications

Model
Max, operating pressure

ST3—7 | ST3—H7
20 MPa (Y port
(Differential pressure, 3.5MPa)

100 : 100 L/min (Type A) 3

0.1 MPa)

(Differential pressure, 1MPa)

SIATVA OAY3S 3 TOHLNOD TYNOILYOOYd [l

Rated flow 200 : 200 L/min (TypeB) 3¢ 700 : 700 L/min
350 : 350 L/min (TypeB) 3

Pressure adj. range 0~20 MPa

Required flow in pressure 10 : 10 L/min 20 : 20 L/min

control model 20 :20 L/min 40 : 40 L/min

Pilot pressure 5~7 MPa Above 7 \pPa

Pilot flow : .

(steady state, 7MPa) Approx. 3 L/nin Approx. 5 L/min

Hysteresis Lessthan 2 %

Frequency response Approx. 36 Hz(—3 dB) | 25 Hz (—3 dB)

Operating termperature 0~60 °C (fluid temperature)

Fluid viscosity

32~68 mm’/s (40 °C)

Operatingmethod

Flow control method,

hydraulic pilot operated with force feedback control

Electro-magneticactuator

Torque motor

40 Q(20 °C)

coil x2

Inputcurrent

—400~+400 mA (parallelconnection)

Ditherinput 50~70 mA rms/ coil, 8pprox.350 Hz
Power consumtion 3.2 W(1.6 W/wlcoil ),20 °C
Filtration (nominal) P,AB,T pot :25 um

X (pilot port) 210 um

Weight

12.5 kg

| 21 kg

x Type A: A port connection to actuator.
Type B: A or B port connection to actuator.
(For ST3-H7, A or B port connection to actuator)



Characteristics Curves

Frequency Response (Example)

. s [T
NN NST3-7
T — N
10 e | st
0 N N
Phase N N Phase
o -20 difference 80° lag
an st3711l 0
dB N
N .
STa-H7 ] 60
I

1 5 10 20 50 100
Frequency Hz
Press. Dlfferential - Flow Characteristics (Ex.)

ST3-7
Spool : 350
400
300 Spoal : 200
P
Flow
200
L/min / = Spool 1100
100
L
0 1 2 3 45 6 7
Diffl Press. MPa
ST3-H7
350mA/£300mA 4250mAl
600 /;/ >
1/ 200mA~TA
i
400
1/
Flow I
L/min //
200 I/ 150mA— |
- 100mA ||
0 1 2 3 4

Diffl Press. MPa

Input Current - Flow Characteristics (Example)
" ST3-7 Press. Diffl = 3MPa

Spool 350
300
Spool : 200
Flow 200
L/min )
100 / |_~ Spool :100
A~
0 100 200 300 400
Input Current m A
ST3-H7 =
800 AP=7 MPa
y )
JAD VA
600 s
JIVANIN
// /// N~ AP=3.5MPa
L/min e N AP=1MPa
200 1/ AP=0.6MPa
JiV/4 N AP
1 AP=0.4 MPa
/
0 100 200 300

Input Current m A
Input Current - Press. Characteristics (Ex.)

14 —
10
Control
Press.
5
MPa
/
LA
0 50 100 140

Input Current mA

«Zeroadjustmentscrew
Zero adjustmentis done prior to shipmentfrom factory sonofurther
adjustmentisnecessary.
*Drain piping
AllowablebackpressureinY port(drain)is0.1 MPa. Pipingisretumed
directly to tank and end of pipe should always be below oil level.
* Piping between valve and actuator
Valve should be installed on the actuator side and piping between
valveandactuatorshould be ashortas possible.
» Afilter of 10im or better should be installed in the pilot line.
*Pilotpressure
Fixed pressure of 6~7 MPa should be supplied to ST3-7.

Typicalsystemexample
Typical System Injection cyl: ’_b:‘f‘:]_¢
/-\)LIJF[))Iicatio)rlw Speed sensing - T =ity

Press. sensing Screw motor

3-Way servo valve

S3NG
= controller

*Airbleed
Bleed air from valve by removing the air bleed plugs (2).

Mounting Bolts (JIS B1176, Strength Class 12.9)

Hex Socket Bolts
t
" Metric Unified vy
M6 % 90 1/4-20UNC % 88. 9 2
STS-HT M10% 95 3/8-T6UNC % 95. 2 4
ST3-7 M6 x 45 1/4-20UNC X 44. 5 2
M10 x50 3/8-16UNC % 50. 8 4
* Mounting bolts should be ordered separately.
+ Bolttightening torque
M6, 1/4-20UNC: 12~15Nm
M10, 3/8-16UNC: 50~60 Nm
Subplate
Valve Model Subplate Model C°“”§g- Port
ST3-7 DGSM-04-10-JA-M 1/2
DGSM-04X-20-JA-M 3/4

+ Subplates and mounting bolts should be ordered separately.
+ See page Q6 for dimensions.
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ST3-7

123 X port (pilot)
2-¢7hile.¢ 11 c'bore 11 101.6 Y port(drain)
4-¢11hole 34,1 pport Internalfilter
917.5 chore / Air bleed plug A (width across flats 3)
32 2 s 4 d s
~| e —] 2# Note: Controller side plug and cable clamp are
1| main valve accessories.
|~
B port
Airbleed plug B A port
333
Mounting Dimensions
Controller side plug (typeL):Ms31088 145-25  Zero adj. set screw 2-M6 140D 147
Cable clamp :M83057—6A\ (widthacrossﬂatsZ.Sﬂ 4-M10 20@ 4-617.5 200 2-¢6
71.5
~ "m = r%r\ A L® 222
| ‘ ‘ N S 7 54
Lo @ A B 14.3
d 2 = ) ol 137
© — © © 0
© [ - 7 1.6
T il T VJ
< mi i i i i
“’J «© || !
o 2-84 B 0 9 0100
J > \ 293 locating pin Zero adj. screw S @@ —
44
o
S ST3-H7
8 2—-¢Thile, 91 1c'bore P port
- 4-¢11hole 34.] X_port(pilot)
o 917.5 cbore |\ W port(tank) Airbleed plug
JZ> o [ £ Note: Controller side plug
- = “' 4/ f% / and cable clamp must
[ T A AR AT, ﬂ@ @f ™ be ordered separately.
O |~ s L A A RS TOKIMEC p/n's,
5 1 AT ) o Plug: VA27615
= © — R G s Cable clamp: VA27616
o = = T port Bl
[ .
Qo A port 50 Y port(drain)
(%) 93 101.6 B port
m
20 410
<
o Mounting Dimensions
§ Controller side plug (type L):MS3108B 145-2S  Zero adj. set screw
= Cable clamp :MS3057—6A‘ (widthacrossﬂatsz.si Zero adj. screw 161
0 i 25.4
2-M6 12 o ©
; ; —— 4-M10 8 & Swo
[T |[@ -
S iaed ERRa for
— i i 11 — 71.5 7% b D 69.9
> 18 | [ 55.6 DD & 54
3|8 ik it i ArD - < /}T P AN 34.9
s | © T ) 143 D |
© I 1 ~ ¥ — OO 12.7
T [ © B @f\—‘* 0
o \ 2-¢3 locating pin Internal filter 1.6
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dle
~ |~
©
101.6
67.5
35.7
13.5
0
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3 way servo valve controllers STC-Y

0 co
wy_a_,l';TRnLl_En

Model Code

STC-Y-3-13

ST3 Series servo controller
Control method
Y:Closed loop
Compensator circuit
3:3 Channel (2 press. channels, 1 speed channel)
Design no.

Basic Configuration
(1) Loop A: Injection speed control
Also applicable for general speed control
(2) Loop B: Dwell pressure control
Also applicable for general pressure control
(3) Loop C: Back pressure control
Also applicable for low pressure control,
low response pressure control

» The STC-Y is a special controller for the ST3 series, 3
way servo valve. It provides compensating circuit for
injection speed, dwell pressure, and back pressure control.

* The compensation circuit incorporates Pl operation which
combines proportional and integral movement. This
prevents deviation between setting input and output for
stable response.

« Digital display knob on PI compensator adjuster enables
easy adjustment.

* Switching from injection speed control to dwell control is
smooth.

Specifications

Power supply AC100 V10 %, 50/60 Hz
Power 12 VA
Rated outputcurrent +400 mA

Referenceinput
Inputimpedance

DCO~10 V (Loop A, B, C)

20 kQ (D-@ input)

16 kQ (D-® input)

DCI. 6~10 V (relative to 10V ref. input)

10 kQ (@-@input)

DC3. 5~10 V (relative to 10V ref. input)

DC 1~7 V (relative to 10V ref. input)

10 kQ (®-E input)

SWA, SWB, SWC, SWE is ON when each switch
(-terminal) and COM (+terminal) is energized with
DC15-24V. Reduce voltage to less than 1V to tumn off.

Speed FB (Loop A)
Inputimpedance
Pressure FB (Loop B)
(Loop C)
Inputimpedance

Switching input

Load resistance 18~26 Q (@ erminals, DC resistance)
Operating temp. 0~55 °C

Storage temp. —10~+80 °C

Operating humidity 30~90 % (non-condensation)

Weight 2.5 kg

Note: numbers refer to terminal no.

Basic Structural Diagram

Open Loop

Reference Input Gain/Bypass Circuit

Loop A
Pl Compensation

Circuit

Speed FB

LoopB

Circuit

Pressure FB

Loop C
PI Compensation

b—-I-T—

. + PI Compensation
| 1I
-/

Circuit

Note: "ASW" in diagram refers to analog switch.

ASW D
(for monitor) Voltage Output
ASW A
T+ Current Amplifier]  Current Output
AT+ Circuit
ASW B
ASW C
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Specifications

Wiring
Refer to basic configuration for details.
Only terminals used are shown. Function Terminal
M= | O :lInput, plusterminal
@ : Input 1, minus terminal
0 _ @ : Speed feedback input, plus terminal
g‘ggtj] oV I Controller 7 ©-@ @ : Speed feedback input, minus terminal
-6 ® : Pressure feedback input, plus terminal
*Speed FB —O—— G, , ® : Pressure feedback input, minus terminal
DCO~10V D oV —@+—— - Monitoroutput 9-® | D Input 2, plus terminal
* Press.FB ou @M t De15~24Y : Input 2, minus terminal
DCO~10V1:_@_ ® o Sp— 1 ®—® @ : Servo valve connection terminal
Inout 2 T o B - @ : Servo valve connection terminal
y I @—— Torampaircuit - @ c ° ®—0® @ : Monitor output, plus terminal
beo~10v @ I @® : Monitor output, plus terminal
ov %@ @ D 5 () - Switch input, plus terminal
* Injection speed switching terminal
JE_ I._.I [©) : Dwell switching terminal
~ AC100V£10% 0 : Back pressure switching terminal
@) : Injection speed gain switching terminal

Note: Select one of input 1 or input 2.
Terminal 28, is FRAME terminal and is connected to frame.
* Refer to specifications.

Mounting Dimensions

Controller is wall mounted type. Mounting hole sizes and dimensions are shown
in the diagram below.
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