EH. Series-Hybrid Components

Proportional Electro-Hydraulic Controls
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High Response Type 35 H-62
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H-4

" Proportional Electro-Hydraulic Pilot Relief Valves

The valve can be used as a pilot valve of the proportional electro-hydraulic

control valves.

The valve can also be used as a relief valve for the hydraulic system where a

small flow rate and continuous pressure control are required.

M Specifications

Model Numbers

.. EHDG-01 =
Descriptions
Max. Operating Pres. MPa 24.5
Max. Flow L/min 2
Min. Flow L/min 03
Pressure Adjustment Range Refer to Model Number Designation
Coil Resistance 10 Q

Hysteresis

3% (1%)*' or less

Repeatability

1% " or less

Frequency Response

B: 10 (27) Hz*'
C:10(27)Hz*'
H: 12 (27) Hz *'

(-90 degree)

. 24V DC
Sty it oot (21 to 28 V DC Included Ripple)
Power Input (Max.) 28 W
B: 69MPa/5VDC
Input Signal Voltage C:157MPa/5VDC

H:245MPa/5V DC

Input Impedance

10k Q

Alarm Signal Output
(Open Collector)

Voltage: Max. 30 V DC
Current: Max. 40 mA

Pressure Signal Output

B:5VDC/ 69 MPa
C:5VDC/ 15.7 MPa
H:5VDC/24.5MPa

Ambient Temperature

0-50°C
(With Circulated Air)

Mass

Refer to Page H-6

J 1. The value in parentheses is for the closed-loop type.
s 2.The repeatability of the valve is obtained by having it tested independently on the
conditions similar to its original testing.

Open-Loop Type

Closed-Loop Type

Open-Loop Type
with Safety Valve

Open-Loop Type with

with Sensor Safety Valve & Sensor

Closed-Loop Type

with Safety Valve
¥ Model Number Designation
EHD | G -01 | ' -B -S -1 -PN | TI15 | M10 | -50
Series | Type of | Valve | Applicable | Pres. Adj. Range | Control Safety P-Line | TLine | P-BLine Design
Number | Mounting | Size |  Control MPa (PSI) Type Valve Orifice | Orifice | Orifice | Number
3 3 None: ! 3
: . None: Open- ; R
EHD - | ! For general Loop None: 3 3
Proror. | - use Without 3 —
tio(;g‘l’r‘ G v B:0.5-69 g : Safety PN: T15 |
| : | ’ pen- Valve : | |
Electro-. 3 Sub-Plgte o1 Vent C:1-157 Loop ?)Vrlitg;’:t 3 H? 3 50
Hydraulic | Mounting i Control of with 1: Standard) | . + M10:
Pilot | | Relief H:12-245 Sensor | With (Standard) | | Standard
Relief ! " Valve Safety ! 1 Orifice
| | P L: | |
Valve ; i (Omit if not Valve ! !
3 | required) EL%S;E; : :

s 1.For closed-loop models, specify applicable control code "V" even
though the valve may not be used as vent control of relief valve.

J 2.Standard of T-line Orifice.

J 3.Phosphate ester type fluids are also supported. When phosphate
ester type fluids are used, prefix “F-” to the model number because

the special seals (fluororubber) are required to be used.

Pres. Adj. Range B:T15,C:T13, H:T11.

EH Series

Pilot Relif Valves




EH SERIES

I Accessories
© Mounting Bolts
Model Numbers Socket Head Cap Screw
EHDG-01 % - % - % -PNT MSx45L----- 4 Pcs.
EHDG-01 % - % -S % - % -PNT * M10
EHDG-01V- 3% -L % - % -PNT % M10

MSxT75L:--- 4 Pcs.

I Sub-Plate
Thread Si M
Sub-Plate Model Numbers read Size ass
Rc kg

DSGM-01-31 /g @ Sub-plates are available. Specify sub-plate model from

DSGM-01X-31 1y 08 the tablle left. When sub-plates are not used,. the N
mounting surface should have a good machined finish.

DSGM-01Y-31 3/g %)

M Instructions

® Piping to the Reservoir
The tank port should be connected directly to the reservoir with a back pressure of not more than 0.2 MPa. Be sure the end of pipe is dipped into
the oil in the reservoir.

@ Vent Control
When this valve is to be used as a relief valve or for other valve vent control purposes, use 6 mm ID, 300 mm or less long pipes for piping

connections.
If pressure instability is encountered, provide a 1 - 1.5 mm diameter orifice for the relief or other valve vent port.

@ Circuit Pressure Control
When circuit pressure is directly controlled by this valve, make sure that the trapped oil volume is exceeding 40 cm?.

® Low Flow Rates
The preselected pressure may become instable. To avoid such pressure instability, the flow rate should not be lower than 0.3 L/min.

© Safety Valve Pressure Setting
The safety valve pressure setting at the maximum flow rate is preset to a level that is 2 MPa higher than the pressure adjustment range upper limit.

If the operating pressure upper limit is low or a different flow rate upper limit is used, make adjustment after calculating the safety valve pressure
setting from the following equation:

Pressure setting = (Operating pressure upper limit) + (Additional pressure indicated below)
To lower the pressure setting, turn the safety valve pressure adjustment screw anti-clockwise. After adjustment, be sure to tighten the lock nut.
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EHDG-01 *-:-S-1-PNT * M10-50 : Open-Loop Type with Sensor and Safety Valve
EHDG-01 * - % -L-1-PNT * M10-50 : Closed-Loop Type with Safety Valve

Power Indicator Lamp 79 Pressure Port "P"
20.5

10
o

0.75

31

LO'CO
[3Y}
o ¥

s 5.5 Dia. Through
Amplifier 9.5 Spotface 4 Places

(Refer to page H-7)

Tank Port "T"
Pressure Sensor Port "B"
(Models with Sensor Type Only)
Fully Extended 217.5
Electrical Conduit Connection Fully
G JAThd. 165.5 Exténded 52
Safety Valve O
Pressure Adj. Screw “~INC.
3 Hex. Socket
Air Vent
3 Hex. Socket
[t}
~
©
Adaptor  / 165 \ Lock Nut

Octagonal ' 10 Hex.
Width 22
/ Manual Pressure Adj. Screw ™ !
3Hex. Socket \INC. Mounting Surface

(O-Rings Furnished)

MaSS:-e-evreenes 29kg
EHDG-01 - -PNT %-50 : EHDG-01 * - % -S-PNT s« M10-50 :
Open-Loop Type Open-Loop Type with Sensor
EHDG-01 *-%-1-PNT *-50 : EHDG-01 * - % -L-PNT * M10-50 :
Open-Loop Type with Safety Valve Closed-Loop Type
Fully Extended
165.5 52 ) 192
26.5 ‘ 26.5
Open-Loop Type
OpenLoop Type
4 ) H E
H gl 5 H
MASS:-evreeenes 22kg MASS:-cvreeenes 29kg

EH Series

Pilot Relif Valves



EH SERIES

[ Detail of Amplifier

® Connectiing Terminal

® Open-Loop Type ® Closed-Loop Type
® Open-Loop Type with Sensor
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Terminal Name Terminal Name

IN Input Signal (+) IN Input Signal (+)

C Input Signal (COM) C Input Signal (COM)

ov SM Sensor Monitor (to C)
_ Power Supply

24V SIG *2

ALARM } Alarm Output
CH Output Current Check COM
(to C) X (Open)
1. DITHER/GAIN ov } Power Supol
Use as they are since they are factory-preset to the 24V ower Supply
optimum position.
(Do not touch them in normal condition.) CH Output Current Check
(to C)

2. GAIN/ALARM
GAIN adjusting volume is not available for open-loop
type with sensor.

© Circuit Schematic

® Open-Loop Type ® Closed-Loop Type

® Open-Loop Type with Sensor ALARM  ALARM

SIG COM SM™

Available for the models with "S" P
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ALARM

24V ov

24V

1. For "SM" terminal, external instruments should have input impedance of more than 10 kQ.
2. For "CH" terminal, external instruments should have input impedance of more than 10 kQ.
J¢3. Use shielded cable for "Input" connection. The ground of the shielded cable must be connected to input signal side.

EH Series H.7
Pilot Relif Valves )




Sub-Plates : DSGM-01, 01X, 01Y

40.5 14.2
i 30.2 M5 Thd. 32
I : 21.5 /10 Deep 4 Places 16 Rc "D" Thd.
Places =~
12.7 15
0| 10 ["
o N
smmanwanwly Y
© Y 51 e r?F
—— Al © ©
14 ol |8 =~ o 9 @)
Y. < & © i o N g & < A Y
© [a\} A\
\_ [ ] - @
- 2\_7 Dia. Through 125
85 11 Dia. Spotface 2 Places 35.5
Sub-Plate Model No.| D 58.5
DSGM-01-31 /8
DSGM-01X-31 | l/4
DSGM-01Y-31 | 3/8
I Min. Adjustment Pressure
B
EHDG-013%-C
H
Viscosity: 30 mm?%/s
3.0
(o
o
= 25
o EHDG-01 3 -H
2 | |
2 2.0 ‘ ‘ /
z L
& EHDG-01%-C ) /
5 1.5 } 7
£ EHDG-01%-B é/
Z 40 X1, P
2 Pavd
§ 0.5 ——
_Z/
0 1 2 3
Flow Rate L/min
I Input Signal Voltage vs. Pressure Flow Rate : 2 L/min
Viscosity : 30 mm?%/s
| Open-Loop Type | Closed-Loop Type
25.0 ‘ ‘ 25.0 ‘ ‘
225 : | / 225 | |
EHDG-01 % -H EHDG-01V-H-L
20.0 \>/ 20.0 \}/
17.5 17.5
© ©
S 150 // g 150
(5] (5]
g 12.5 p g 12.5 //
172 / n
£ 10.0 £ 10.0
#4 "\ EHDG-01%-C #;| \ EHDG-01V-C-L
75 / = 75 =
5.0 = 5.0
«— "%\ _EHDG-01*-B «— T EHDG-01V-B-L
2.5 = | 25 v .
0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC

EH Series
Pilot Relif Valves




EH SERIES

. Flow Rate vs. Pressure Viscosity : 30 mm?¥s
| Open-Loop Type Closed-Loop Type
EHDG-01 k- EHDG-01V-3-L
EHDG-01 %-H EHDG-01V-H-L
245 245
23.0 23.0
216 — 216
- EHDG-01%-C © EHDG-01V-C-L
g 157 — L 157
o 142 e o 142
] ]
Z2 127 z 127
£ EHDG-01%-B £ EHDG-01V-B-L
6.9 —— 6.9
5.4 5.4
3.9 3.9
L Il Il L Il Il
0 1 2 0 1 2
Flow Rate  L/min Flow Rate  L/min

Flow Rate : 2 L/min

[ Viscosity vs. Pressure i1+ 150 VG 46 Ol
| Open-Loop Type Closed-Loop Type
EHDG-01 *- % EHDG-01V-%-L
EHDG-013%-H EHDG-01V-H-L
24.9 24.9
245 245
24.1 241
. EHDG-013%-C o EHDG-01V-C-L
£ 161 L 161
g 15.7 g 15.7
4 153 4 153
& EHDG-013%-B £ EHDG-01V-B-L
7.3 7.3
6.9 6.9
6.5 6.5
L Il Il Il Il Il Il L Il Il Il Il Il Il
Temperature 30 35 40 45 50 55 60 °C Temperature 30 35 40 45 50 55 60 °C
Viscosity 68 44 30 21 mm?/s Viscosity 68 44 30 21 mm?/s =

.
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I Frequency Response

EH Ser

Flow Rate : 2 L/min
Pressure : 7.8 + 1.6 MPa
Open-Loop Type Trapped Oil Volume : 40 cm 3

— — — Closed-Loop Type Viscosity : 30 mm%/s

Frequency Hz
0.1 0.2 0.4 07 1 2 4 7 10 20 40 70

0 — —= ]
0 RS - in——

20| -0 == —\ N
- N

-0 20 N N

-60 - —30

-100 -

Gain dB

]\\ ) Gain

—120 -
\

Phase deg.

=140 - Phase \

—160 -

-180 |-

EH Series H-9
Pilot Relif Valves )




I Step Response (Example)

Flow Rate : 2 L/min
Trapped Oil Volume : 40 cm3
Viscosity : 30 mm¥/s

The step responses below are those obtained when the valve itself
is tested independently.

The step responses may differ from them when the valve is used in
combinations with other control valves.

Open-Loop Type

EHDG-01*-B EHDG-01:%-C EHDG-01:-H
8.8 19.6 29.4
7.8 17.6
s 69 < 157 © 245
o / o f o
S 59 I \ S 137 ’ = 196
v 49 ’ 0.2s \ g 18 ’ 0.2 © 02s
] ] ey
Z 39 | \_ Z 98 7 147 il
[ — T [ [} i i
o290 Step Signal £ 78 Step Signal & 9.8 Step Signal
2.0 5.9 ‘
1.0 3.9 4.9 ‘
— Time — Time — Time
Closed-Loop Type
EHDG-01V-B-L EHDG-01V-C-L EHDG-01V-H-L
8.8 19.6 29.4
7.8 17.6
© 6.9 © 15.7 ®© 245
o / o o
= 59 I \ = 137 = 96
L 49 0.2s © 118 0.2 = 0.2s
é 39 I = \ é 9.8 ™ 2 14.7 =]
9 : — N 9 ) 9 ‘ ‘
& 29 : & 78 : & ]
Step Signal Step Signal 9.8 Step Signal
2.0 5.9 T
1.0 3.9 4.9
— Time — Time — Time
EH Series

Pilot Relif Valves



EH SERIES

" Proportional Electro-Hydraulic Pressure Control Valves

These are closed-loop type pressure control valves controlling the system pressure
from low to high in proportion to the input voltage. The stable pressure control is

possible even in a small flow rate.

I Specifications

Model Numbers

Descriptions

SB1110

SB1190

B: 6.9

Max. Operating Pres. MPa H: 245

70

Max. Flow L/min 30

70

B:0.5
H:0.5
(at0.2-69

Min. Flow L/min 1.5

3.0

(at 6.9 - 15.7 MPa)

(at 15.7 - 24.5 MPa)

MPa)

Pressure Adjustment Range

Refer to Model Number Designation

Coil Resistance 10 Q

Hysteresis 1 % or less 1.5 % or less

Repeatability 1% 'or less

Supply Electric Power 24 V DC (21 to 28 V DC Included Ripple)

Power Input (Max.) 28 W

. B:69MPa/5V DC

Input Signal Voltage H:24.5 MPa /5 V DC 70MPa/5V DC

10 kQ

Input Impedance

Alarm Signal Output
(Open Collector)

Voltage: Max. 30 V DC
Current: Max. 40 mA

Pressure Signal Output

B: 5V DC/6.9 MPa
H:5V DC/24.5MPa

5V DC/7.0MPa

Ambient Temperature

0 - 50°C (With Circulated Air)

Mass 33kg

102 kg

J 1. The repeatability of the valve is obtained by h
similar to its original testing.

M Model Number Designation

aving it tested indepandently on the conditions
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SB1110 -B -20
Series Number Le528, AL, LI Design Number
MPa
SB1110:
Proportional Electro-Hydraulic B:02 69 20
Pressure Control Valve H:02 *-245
(3/8, Sub-Plate Mounting)
SB1190:
Proportional Electro-Hydraulic B:02*-70 10
Pressure Control Valve
(3/4, Sub-Plate Mounting)

% 1. The minimum adjustable pressure is the value obtained at Max. Flow.
& 2. Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-" to the model number because the special

seals (fluororubber) are required to be used.

EH Series

Pressure Control Valves
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M Sub-Plate I Accessories
@ Mounting Bolts
Valve Model Sub-Plate Thread Size Mass

Numbers Model Numbers Rc kg Model Numbers Socket Head Cap Screw

SBi110 BGM-03-20 3/ 24 SB1110 MI2X 65L------ 4 Pcs.
BGM-03X-20 1/ 31 SB1190 MI16 X 100 L------ 4 Pcs.
BGM-06-20 3/4 4.7

SB1190
BGM-06X-20 1 5.7

@Sub-plates are available. Specify sub-plate model from the table above.
When sub-plates are not used, the mounting surface should have a good machined finish.

&)

[ Instructions

© Safety Valve

As the function of safety valve has not been included in the valve itself, provide safety valve in the hydraulic circuit if required.
® Piping to the Reservoir

The tank port should be connected directly to the reservoir. Be sure the end of pipe is dipped into the oil in the reservoir.
® Low Flow Rates

The preselected pressure may become instable. To aboid such pressure instability, the flow rate should not be lower than minimum flow.

SB1110-3%-20 90
17 53.8 -
Power Indicator Lamp o
Jza @)
— \S% N &
}:*—: rower| (. 7 — \ Q o
T B (SNt I
NS

Amplifier /

/13.5 Dia. Through
(Refer to Page H-7)

21 Dia. Spotface 4 Places

Pressure Port "P" Tank Port "T"

199

Electrical Conduit Connection
48 G V4 Thd. 126

Air Vent '
3 Hex. Socket
TTH o
[ o o
‘L\‘Lff <
| ‘ |
. L]l
Adaptor JE N
Octagonal Width 22 1255 ©
! Locating Pin
Manual Pressure Adj. Screw - INC. 6 Dia.

Mounting Surface
(O-Rings Furnished)

3 Hex. Socket

@ Sub-plate is common to that of EBG-03. Refer to page H-18 for the dimensions of mounting surface.

EH Series

Pressure Control Valves



EH SERIES

137
SB1190-B-10
Power Indicator Lamp 31 66.7
)
| EIL el 8
Amplifier /
(Refer to Page H-7)
Pressure Port “P”, 17.5 Dia. Through
Tank Port “T” 26 Spotface 4 Places
Electrical Conduit Connection 283
G 4'Thd.
‘ 48 169.5
—
‘ ‘ Air Vent ; ; " ; ‘ ;
3 Hex. Socket
b +r o N L L
[ sl al 2 [ [ L
| | | | = | | | | || ~
| | | | | | | | [
] ) S——— R ST R
| | | | | | | | u
I e P P L
| ‘ | | ‘ | Do \ ‘ \
L "4-" Adaptor | | ”TJ L
Octagonal Width 22 ©
169
Locating Pin
Mounting Surface 6 Dia.
(O-Rings Furnished)
[ Min. Adjustment Pressure
SB1110 Viscosity : 30 mm %/s SB1190 Viscosity : 30 mm %/s
& o3 $ o3
= =
2 =
Z Z
4 02 2 02
Q% /’ D%
] =
Z 01 Z o1 / a9
= =) >C
< 7 < % T'o
g g 7y c
s = L 28
0 10 20 30 0 20 40 60 70 ‘d-) E
Flow Rate L/min Flow Rate L/min n 8
I
w

[ Input Signal Voltage vs. Pressure

SB1110 Flow Rate : 30 L/min SB1190 Flow Rate : 70 L/min

Viscosity : 30 mm /s Viscosity : 30 mm%/s

SB1110-H / !

, / : //
SB1110-B \/ . /

/ /

/

s /// — \/ 2 //
1/

25

MPa
o
N
MPa
N
\\

Pressure
—
o
\\
Pressure
w
N

0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC

EH Series
Pressure Control Valves
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[ Flow Rate vs. Pressure

SB1110-H Viscosity : 30 mm /s SB1119 Viscosity : 30 mm /s
25.0
245 7.4
g 7 £
= =
24.0 6.9
2 SB1110-B o //—
E 7.4 ]
= &~ 6.5
6.9 L | | [
—_—T | 0 20 40 60 70
6.4 Flow Rate L/min
L | | | | | |
0 5 10 15 20 25 30
Flow Rate L/min
I Viscosity vs. Pressure
s Flow Rate : 30 L/min Flow Rate : 70 L/min
B1110-H Ol : 1S0 VG46 SB1119 0il : IS0 VG46
24.9
7.3
245 —
o — g
o
= 24 =
A o 6.9
g 73 SB1110-B '2 ]
Z g
& =
6.9 6.5
— L | | |
Temperature 30 40 50 60 C
6.5 Viscosity 68 44 30 21 mm?/s
Temperature 30 40 50 60 C
Viscosity 68 44 30 21 mm?s
¥ Frequency Response
Flow Rate : 30 L/min Flow Rate : 70 L/min
Pressure : 7.8 + 1.6 MPa Pressure : 3.4 +0.7 MPa
Trapped Oil Volume : 500 cm? Trapped Oil Volume : 1035 cm?
Viscosity 30 mm?/s Viscosity 30 mm?/s
Frequency Hz Frequency Hz
01 02 04 071 2 4 710 20 30 0 01 02 04 07 1 2 4 710 20 50
' 1] Sany 0 —11] —
—20 |- —10 T = —20 [~—10 he.
—40 |- —20 i Gain| ~N
N T[]/ Gain- e ~
5 60 —30 S —60l-—30 i
g ol ER g N
100 Phase N —80 |— \
o = I~ ) Phase
£ —olo )
Y B N\ ) A\
—160 |- § —10|- 5
) o
—180 [~ —160 | \
—180 [~

—200 —

[ Step Response (Example)

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

Flow Rate : 70 L/min
Trapped Oil Volume : 1035 cm?
Viscosity : 30 mm?/s

Flow Rate : 30 L/min
Trapped Oil Volume : 500 cm3
Viscosity : 30 mm?/s

SB1110-B SB1110-H SB1190-B
9.8 29.4 9.8
7.8 245 7.8
© I ©
% 5.9 % 19.6 I % 5.9 [
) I \ e £ I
ez | |\ o= ||\ oz |||
n% 3.9 - AN E 14.7 &) 3.9 AN,
2.0 Step Signal 9.8 Step Signal 20 Step Signal
1T T 7T T 7T
0 [ 1] 5o [ [ ] 0 [ [ ]
— Time — Time — Time
EH Series

Pressure Control Valves



EH SERIES

" Proportional Electro-Hydraulic Relief Valves

These valves, consist of a small size but high performance EH series electro-
hydraulic proportional pilot relief valve and a low noise type relief valve. The
valves control the system pressure proportionally through a controlled input

voltage.

I Specifications

Model Numbers

e EHBG-03 EHBG-06 EHBG-10
Descriptions
Max. Operating Pres. 24.5 MPa
Max. Flow 100 L /min 200 L /min 400 L /min
Min. Flow 3 L /min 3 L /min 3 L /min
Pressure Adjustment Range Refer to Model Number Designation
Coil Resistance 10Q
Hysteresis 2% (1%) ™' orless
Repeatability 1% ** orless

C:10(22)Hz*' |C: 11(22)H"" | C: 7105 H"'
Frequency Response H:10(25)Hz"' |H:13(24.5) Hz |H:6 (14)Hz™'
(-90 degree) (-90 degree) (-90 degree)

Supply Electric Power 211028V D?I?llc]l?lged Ripple)
Power Input (Max.) 28 W
Input Signal Voltage EI ;Z ; ﬁgg ; g :// gg (At Max. Flow)
Input Impedance 10kQ
Alarm Signal Output Voltage: Max. 30 V DC
(Open Collector) Current: Max. 40 mA
Pressure Signal Output E g X gg ; ;i; Ilt/[/lgz
Ambient Temperature (With é)irc?l(l)atce d Air)
Mass Refer to Page H-17

¢ 1.The value in parentheses is for the closed-loop type.
7 2.The repeatability of the valve is obtained by having it tested independently on the conditions
similar to its original testing.

EH Series-Hybrid
Components

Closed-Loop Type

¥ Model Number Designation

EHB . G -03 -C -S -50
] | Type of Valve Pres. Adj. Range Control Design
Series Number ! Mounting | Size MPa Type Number
| 03 None: 50
1 Open-Loo
EHB: i Gt C:k-157 ’ b
Proportional Electro- ' Sub-Plate o6 | e 50
Hydraulic Relief Valve | Mounting H: 4245 S: Open-Loop
| : : with Sensor
| L:
i 10 Closed-Loop 50

Notel: For the lower limits of the adjustable pressure shown with an asterisk (), see the minimum adjustable pressure characteristics on page H-19.
Note2: Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-" to the model number because the special
seals (fluororubber) are required to be used.

EH Series
Relief Valves H-15




[ Accessories
@ Mounting Bolts

Model Numbers Socket Head Cap Screw
EHBG-03 MI12x40L 4 Pcs.
EHBG-06 M16X50L 4 Pcs
EHBG-10 M20 X 60 L 4 Pcs.
I Sub-Plate
Sub-Plate Thread Size Mass
Valve Model Numbers Model Numbers Re ke
BGM-03-20 3/8 24
EHBG-03
BGM-03X-20 p) 3.1
BGM-06-20 3/4 47
EHBG-06 . .
BGM-06X-20 1 57 @Sub-plates are available. Specify sub-plate model from
BGM-10-20 11/, 84 the table left. When sub-plates arhe not us'ed, the mounting
EHBG-10 surface should have a good machined finish.
BGM-10X-20 11/ 103 )

M Instructions
® Piping to the Reservoir
The tank port should be connected directly to the reservoir. Be sure the end of pipe is dipped into the oil in the reservoir.

® Low Flow Rates
A flow rate of 3 L/min or higher should be used to avoid preselected pressure instability.

© Safety Valve
At shipment, the pressure of safety valves is set to the upper limits of the adjustable pressure ranges plus the extra as shown below.

Additional Pressures for Safety Valves at Shipment

Model No. Additional Pressures at Shipment
MPa

EHBG-03 1.5 (at 50 L/min)

EHBG-06 1.5 (at 100 L/min)

EHBG-10 25 (at 200 L/min)

If the operating pressure upper limit is low or a different flow rate upper limit is used, make adjustment after calculating the safety
valve pressure setting from the following equation;
Pressure Setting = ( Operating Pressure Upper Limit ) + ( Additional Pressure Indicated Below )
To lower the pressure setting, turn the safety valve pressure adjustment screw anti-clockwise. After adjustment, be sure to tighten the lock nut.

EHBG-03 EHBG-06 EHBG-10
s 25 s 5 L5
o o o
= 20 s 4 s 4
&"5 1.5 £ 3 5 3
A~ A~
T 10 e = i
2 S 8
5 05 5 1 g
= o =
< < <
0 25 50 75 100 0 50 100 150 200 0 100 200 300 400

Flow Rate L/min Flow Rate L/min Flow Rate L/min
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@EHBG-03/06/10-*-50 : Open-Loop Type
@EHBG-03/06/10- % -S-50 : Open-Loop Type with Sensor
@EHBG-03/06/10- % -L-50 : Closed-Loop Type

Power Indicator Lamp

Mass kg
Model Open-Loop Type Fully Extended 217.5 ZngDia' Spotface
Numbers Open-Loop Type with Sensor aces
Closed-Loop Type F A a
EHBG-03 5.6 6.3
EHBG-06 6.8 7.5
EHBG-10 10.5 112 “-'
m| O
|
Amplifier
(Refer to Page H-7) Tank Port “T”
Pressure Port “P”
48 Electrical Conduit Connection
G'/> Thd. Closed-Loop Type

Open-Loop Type with Sensor

Lock Nut
10 Hex.

Air Vent
Safety Valve Pressure Adj.

3 Hex. Socket ~ 00— _ -
Screw
=1 777777777777777773}/ 3 Hex. Socket

(O-Rings Furnished)

o o Manual Pressure Adj. ©
=z Screw
3 Hex. Socket | E—
| g, NV
I
‘ Adaptor
Oct: I Width 22
ctagonal Wi ©
T ! T §F T = T -
| | o ]
LI - I SE
T L2
© u 8 o
Mounting Surface . . = (oY
Locating Pin \i ‘d-) 3
(7))e]
Io
1]

6 Dia
% This port connection is not used

Model No. A B C D E F H J K
EHBG-03 53.8 | 53.8 76 11.1 | 269 | 119.1 | 135 21 21.5
EHBG-06 66.7 | 70 98 14 35 121 17.5 26 26
EHBG-10 88.9 | 82.6 | 120 18.7 | 41.3 | 1025 | 21.5 32 335
Model No. L N Q U \Y, Mounting Surface
EHBG-03 130 202 220 26.1 | 106 ISO 6264-AR-06-2-A
EHBG-06 130 202 220 36 122 ISO 6264-AS-08-2-A
EHBG-10 166 238 256 45 155 ISO 6264-AT-10-2-A

EH Series
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Sub-Plates
BGM-03, 03X
06’ 06X “d” Dia. Through A
“g” Dia. Spotf:
10’ 10X 4ePlaclgs pottace B C
“h, D E Z
4 Places Rc 1/4 Thd.
F 2.
5
6.2 Dia.
QO m
4
?,/65\ > > F
| x @ = -
N Dl o ©
T
@ J \%
' 2 Places
7 Dia.
10 Deep 2 Places
Model No. A B (o} D E F H J K L N P Q S
BGM-03 86 26
———— 1 8 | 60 13 | 538 | 3.1 | 269 | 149 13 123 32 97 | 53.8
BGM-03X 95 21
BGM-06 106.5 27.2
—| 108 78 15 70 4 35 180 15 150 51 121 | 66.7
BGM-06X 119 18
BGM-10 138.2 30.2
——1 126 | 94 16 | 826 | 57 | 413 | 227 16 195 62 154 | 88.9
BGM-10X 158 17
Model No. T U \Y; X Y z a b d e f h n
BGM-03 32 3/8
— 1 19 | 474 0 22 22 20 | 145 | 11 175 | 19 %12 Thd. | =8
BGM-03X 40 Deep 1/p
BGM-06 40 3/4
2 137 | 555 | 238 | 334 | 11 25 | 23 | 135 21 | 24 MI6Thd. | ~%
BGM-06X 50 25 Deep 1
BGM-10 50 11/4
T 4 | 762 | 318 | 445 | 127 32 | 28 | 175] 26 | 31 M20Thd. | ~ 2
BGM-10X 63 28 Deep 11/
EH Series
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I Min. Adjustment Pressure

—— Open-Loop Type

————— Closed-Loop Type Viscosity : 30 mm%/s
EHBG-03 EHBG-06 EHBG-10
2.0 2.0 2.0 ;
/
1.8 o 1.8 o 1.8
a a o q
= 16 = 16 = 16 ~ /
§ 1.4 % 14 I “-é’ 14 b "//
g 12 . g 12 =1 - % 12 —
& IR & - T & 17 | —
g 10 = 2 10 - 10
2 T r 5} -7 L S A
£ os T = £ os Bps == £ o8|+
3 _-1 E = 3
T 0641 — 5 06| = 06
3 1T 1A Z 2
£ 04 £ 04 £ 04
= 0.2 = 0.2 = 0.2
0 0 0
0 25 50 75 100 0 50 100 150 200 0 100 200 300 400
Flow Rate L/min Flow Rate  L/min Flow Rate L/min
I Input Signal Voltage vs. Pressure
| Open-Loop Type | Viscosity : 30 mm?/s
EHBG-03-* EHBG-06-* EHBG-10-
Flow Rate : 100 L/min Flow Rate : 200 L/min Flow Rate : 400 L/min
25.0 25.0 25.0
225 / 225 // 225 /
20.0 20.0 20.0
EHBG-03-H EHBG-06-H EHBG-10-H
17.5 ~ 17.5 17.5
g g ) g
15.0 15.0 15.0
s Vs = Vs / = L/
o 125 / © 125 / o 125
2 7 7 V/ Z 7
$ 100 -~ $ 100 3 100 -
& & &
7.5 7.5 7.5
X |EHBG-03-C “_|enBaLos-c /"~ [EnBa-10c
5.0 5.0 5.0
) 4 2
P
25 A 2.5 2.5 8 ﬂ
0 0 0 >C
o
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 T C
(7]
Input Signal Voltage V DC Input Signal Voltage V DC Input Signal Voltage V DC Q g_
3&
I o
Closed-Loop Type w
EHBG-03- EHBG-06- * EHBG-10-3
Flow Rate : 100 L/min Flow Rate : 200 L/min Flow Rate : 400 L/min
25.0 25.0 25.0
225 / 225 / 225 /
20.0 20.0 20.0
EHBG-03-H-L EHBG-06-H-L EHBG-10-H-L
17.5 \ 17.5 17.5
£ 150 / & 150 \/ & 150 /
= ' = ’ = ’
g 125 / % 125 / % 12.5 /
2 100 Z 100 Z 100
& /] & e £
7.5 7.5 7.5
\ EHBG-03-C-L "\ _EHBG-06-C-L /. _EHBG-10-C-L
5.0 5.0 5.0
25 25— 25 |
0 0 0
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC Input Signal Voltage V DC
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I Flow Rate vs. Pressure I Viscosity vs. Pressure
Viscosity : 30 mm?/s Oil : ISO VG46 Oil
EHBG-03 EHBG-03 Flow Rate : 100 L/min
Closed-Loop Type Closed-Loop Type
EHBG-03-H-L EHBG-03-H-L
o 245 24.9
o
s 235 E 245
o 2° EnBeoscL = 24.1
5 157 = B 16'1 EHBG-03-C-L
5 147 z __
& 137 £ 187
15.3
Open-Loop Type
EHBG-03-H Open-Loop Type
© 245 EHBG-03-H
L 235 249
—_— [0
225 % 24.5
g 15.7 [EHBG-03-C 24.1
/ = -
S.:j I E— g 4 EHBC-03C
13.7 2
L L L L L S‘:) 15.7
0 25 50 75 100 15.3
. L Il Il Il Il Il Il
Flow Rate L/min Temperawre 30 35 40 45 50 55 60°C
Viscosity 68 44 30 21 mm?/s
EHBG-06 EHBG-06  Flow Rate : 200 L/min
Closed-Loop Type Closed-Loop Type
EHBG-06-H-L EHBG-06-H-L
s 245 ; 24.9
g 230 a 245
215 = 241
2} 15.7 EHBG-06-C-L o EHBG-06-C-L
z2 5 16.1
s 147 A
< S 157
&~ 137 &
15.3
Esgec‘n%o:p VES Open-Loop Type
245 EHBG-06-H
I:\“.s | — 249 —
23.0 T —
2 s ——— E 245 T
g 15.7 EHBG-06-C = 241
Z a7 2 161 EHBG-06-C
g | —— 2 |
A~ 137 & 157
L | | | | Ay
0 50 100 150 200 15.3
L . . . . . .
Flow Rate L/min Temperature 30 35 40 45 50 55 60C
Viscosity 68 44 30 21 mm?/s
EHBG-10 EHBG-10 Flow Rate : 400 L/min
oL T Closed-Loop Type
-10-H-| 249
o 245 S s
o 24
S 225 =
20.5 24.1
2 |5, EHBG10CL 2 161 EHBG-10-C-L
w2 - 2 .
E 13.7 s 157
&
1.7 15.3
Open-Loop Type Open-Loop Type
045 EHBG-10-H EHBG-10-H
© 24
a
22.5 ©
= 205 % 245 — —
2 . _ EHBG-10-C 24.1 T
E 15.7 B EHBG-10-C
/ .
& 137 2 16.1
S g7 l—] g 157 — —
) L | | | | A 15.3
0 100 200 300 400 . ) ) ) ) ) )
Flow Rate L/min Temperature 30 35 40 45 50 55 60C
Viscosity 68 44 30 21 mm?/s
H-20 EET Series
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! Step Response (Example)

The step responses below are those obtained when the valve itself Trapped Oil Volume : 1 L
is tested independently. Viscosity : 30 mm /s
The step responses may differ from them when the valve is used in

combinations with other control valves.

Open-Loop Type

Flow Rate : 100 L/min Flow Rate : 200 L/min Flow Rate : 400 L/min
105 EHBG-03-C 106 EHBG-06-C 106 EHBG-10-C
17.6 17.6 17.6
< 157 < 157 < 157
o o a
= 137 l/ ‘ = 137 // = 137 I{ \
o 118 02s \ o 118 0.2s o 118 ’ 0.2s \
7 o8 r’i 7 o8 H \ 7 o8 H L
78 Step Signal 78 Step Signal ~ 78 Step Signal
59 — 59 — 5.9 —
3.9 ‘ ‘ 3.9 ‘ ‘ 3.9 ‘ ‘
— Time — Time — Time
EHBG-03-H EHBG-06-H EHBG-10-H
29.4 29.4 29.4
245 245 245
© ([ © [ ©
o l o a I \
= 196 | 2 196 { = 196 [ |
o 0.2s o Oﬁ o Oi
2 a7 = \ 2 147 \ 7z 147 | |
& | 2 \ £
& 9.8 Step Signal &~ 98 Step Signal 9.8 Step Signal
[ 1 1
49 [ 40 [ 49 [
— Time — Time — Time
Closed-Loop Type
Flow Rate : 100 L/min Flow Rate - 200 L/min Flow Rate : 400 L/min
©
106 EHBG-03-C-L 106 EHBG-06-C-L 106 EHBG-10-C-L =
17.6 17.6 176 :E'g
& 187 & 157 & 157 & g
= 137 I 2 137 = 137 g o
2 118 02s 2 118 02s g 18 02s 3%
2 | = | 2 = z i O
] T TQ ] &
A~ 7.8 : \ A~ 7.8 . &~ 7.8 . w
- Step Signal Step Signal Step Signal
5.9 i i 59 i i 5.9 ‘ ‘
3.9 3.9 3.9
— Time — Time — Time
EHBG-03-H-L EHBG-06-H-L EHBG-10-H-L
29.4 29.4 29.4
245 245 245
£ / g / \ <
= 196 [ = 196 | I = 196
o 0.2 \ o 0.2 \ o 0.2
2 147 _— Z 147 _— 2 147 ]
5 <1 &
A~ 9.8 Step Signal A~ 9.8 Step Signal = 9.8 Step Signal
[ 1 1
49 [ | 49 [ | 49 [ |
— Time — Time — Time
EH Series
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I Frequency Response

Open-Loop Type Trapped Oil Volume : 1 L

— === Closed-Loop Type Viscosity : 30 mm?%/s

EHBG-03
Frequency Hz
0.2 0.4 0.7 1 2 4 7 10 20 40
0 T T TR R e i e e -
Ry T~ ~o
| T ~
-20 -10 =] ORI
~~L_ N
RN /‘ / \
-40|—  -20 < .
N Gain
—-60 — -30 \\\ \\
o)) —-80 |— \A\ /\\
@ m N
° o f N A
2 —100 [— = “
g I \ \
~ O \
-120 |— '
Phase \ “
-140 |— ¥
\
1
—-160 |— Pressure : 7.8 + 1.6 MPa \
Flow Rate : 100 L/min v
180 |— T D
T T TTTT \
EHBG-06
Frequency Hz
0 E(iz 0.4 07 1 2 4 7 10 20 40
B e el S W e e gl i i S
\\\::- ~——— e _ 1] ] ~~<
—20}—  —10 e T
N N
—40)-  —20 RN s N,
\ N| X
_60 [ _30 \\ \\
\\ /" Gain
o —80|— o S
S 3 \
g —100[— = \
£ = Phase \
~ &) e \
—120|— \ Y
\ \
—140|— 1
\ \
\
—160— Pressure : 7.8 +1.6 MPa V
Flow Rate : 200 L/min \ \
e RERAL | %
EHBG-10
Frequency Hz
0 0.2 0.4 0.7 1 2 4 7 10 20
—r——r=r=ee LT T T TR~
. S
~d .
—40 —20 \\ ~ ~\~ / \\
-60 -30 e
\ ™M z Gain
8‘, —80 N \\
° Q Phase \ \
_ — \
% 100 g \
= < \
& —120 © s
\ \
—140 Y
\ ‘
\
—160 Pressure : 7.8 +1.6 MPa T
. Flow Rate : 400 L/min \\
T T TTTT ~
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" Proportional Electro-Hydraulic Relieving and Reducing Valves

These valves consist of a small size but high performance electro-hydraulic
proportional pilot relief valve and reducing valve with relief function. The valves
control the system pressure proportionally through a controlled input voltage.
Moreover, a good response speed in reducing the pressure even at a large load
capacity can be obtained with the relief function of the valves.

M Specifications

Model Numbers
L. EHRBG-06 EHRBG-10
Descriptions
Max. Operating Pres. MPa 24.5
Max. Flow L/min 100 250
Max. Relieving Flow L/min 35*! 15*!

Pressure Adjustment Range

Refer to Model Number Designation

Coil Resistance 10Q
Hysteresis 3% or less
Repeatability 1% or less
B:4Hz
Frequency Response C:3Hz (-90 degree)
H:3Hz
. 24V DC
Supply Electric Power (21 to 28 V DC Included Ripple)
Power Input (Max.) 28 W
B: 69MPa/5VDC
. C: 137MPa/5VDC
Input Signal Voltage H:20.6 MPa/5V DC
(at Flow Rate Zero)
Input Impedance 10kQ

Pressure Signal Output

B:5VDC/ 69 MPa
C:5VDC/ 13.7 MPa
H:5V DC/ 20.6 MPa

Ambient Temperature

0-50°C
(With Circulated Air)

Mass

Refer to Pages H-24 & H-25

J 1.The figures shown are those obtained where the differential pressure between the secondary

pressure port and tank port is 13.7 MPa.

& 2.The repeatability of the valve is obtained by having it tested independently on the conditions

similar to its original testing.

I Model Number Designation

Open-Loop Type with Sensor

EHRB | G -06 -C -S -50
. | Type of Valve Pres. Adj. Range Design
Series Number | Mounting Size MPa Control Type Number
i B: 0.8- 6.9 _
| 06 C:12-137 None:
EHRB: & H: 15-206 pen-Loop
Proportional Electro-Hydraulic | Sub-Plate ——F+————— - 50
Relieving & Reducing Valve ' Mounting B: 09- 69 S: Open-L
! 10 C:12-137 e Seneh
! H:1.5-20.6

Y& Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-” to the model number because the special

seals (fluororubber) are required to be used.

EH Series

Relieving and Reducing Valves
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[ Sub-Plate I Accessories

) @ Mounting Bolts
M
Valve Model No. | Sub-Plate Model No,| L 1read Size a8
Re kg Model No. Socket Head Cap Screw
EHRBG-06 ERBGM-06-20 3 3.0 EHRBG-06 MI10x70 L------ 4 Pcs.
EHRBG-10 ERBGM-10-10 1% 6.5 EHRBG-10 MI10 X 70 L------ 6 Pcs.

@Sub-plates are available. Specify sub-plates model from the table
above. When sub-plates are not used, the mounting surface should
have a good machined finish. ()

I Instructions
© Pressure at the Primary Pressure Port
The necessary pressure at the primary pressure port should be equal to the set pressure plus 1 MPa.

@ Drain Port
The back pressure at the drain port should be less than 0.2 MPa. The pipe from the drain port should be connected to the reservoir directly

and the end of the pipe must always be in the oil.

® Load Capacity
The use of the valves at the load capacity of about 20 L is recommended. Even at the lowest, a load capacity of more than 1.4 L is required.

@EHRBG-06-*-50 : Open-Loop Type
@EHRBG-06- * -S-50 : Open-Loop Type with Sensor

Power Indicator Lamp

Tank Port “T”

2
12.3

Approx. Mass
L.oop Tvpe -«-vevve- <
Open-Loop Type . 123 kg 33 & |
Open-Loop Type with Sensor --------- 13 kg -~ j
Secondary Pressure Port
Amplifier 2y
(Refer to Page H-7)
i 11 Dia. Through
Electrical Conduit Primary Pressure Port 17.5 Dia. Spotface
Connection 4 Places
G5 Thd. .
Drain Port

B Air Vent = — Open-Loop Type with Sensor
3 Hex. Socket - =
Manual Pressure (\V
Adj. Screw INC. b "

3 Hex. Socket

205

Adaptor
Octagonal Width 22 pregl

s A

/_L'EL/

. ‘ 2 | "
E er 69.7
Mounting Surface Locating Pin 208

(O-Rings Furnished) 6 Dia.

EH Series
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@EHRBG-10-*-50 : Open-Loop Type
@EHRBG-10-3*-S-50 : Open-Loop Type with Sensor

236
Power Indicator Lamp 65 84.1 Tank Port “T”
- 4241
Approx. Mass Nl =
Open-Loop Type «-------- 13.8 kg }
Open-Loop Type with Sensor --------- 145 kg < j@
&
o «©
7 g ot
Secondary Pressure Port
Amplifier 11 Dia. Throush
= ia. Throug
‘ . (Refer to Page H-7) 17.5 Dia. Spotface
Electrical Conduit Pri P P 6 Places
Comnection rimary Pressure Port
Drain Port
Air Vent Open-Loop Type with Sensor
3 Hex. Socket
e
I
Manual Pressure™ INC. o |
Adj. Screw
3 Hex. Socket q
d
Adaptor
Octagonal Width 22 il i F——& —
© 11 [ 1
8 I I I
I I I
d | e j
‘ o

Mounting Surface\ \ Locating Pin 233

(O-Rings Furnished) 6 Dia.
Sub-Plates
ERBGM-06 ERBGM-10 =
101.5 _E »
130 MI0 Thd. 20 Deep 84.1 >c
M10 Thd. 20 Deep - : o
I Places 30.7 77.3 6 Places
aces 67.5 3 h S
Re¥ Thd. » 5
60.3 ()]
62.7 (From Rear) = g.
49.2
; 421 Q
8.8 Dia. Through 415 11 Dia. Through 14 Dia »no
"14 Dia. Spotface . 41t7Pf Dia. Spotface 1246 : T (&)
aces
4 Places © 16.7 —
™ -~ o
= ™~
0 <t & ﬁf
C\l# o 9
] 8l & o N © e
N~ 10 Dia. | @ -
Rc Thd.
(From Rear)
Rc?4 Thd. 1
2 Places . . Rc 4 Thd.
(From Rear) 7 Dia. 2 Places
1 | 104 10 Deep (From Rear)
18 Dia. 136 12 28 Dia.
2 Places S Dia. / 2 Places
Recl4 Thd. 7 Dia.
(From Rear) : 5Dja. 10 Deep
Rc 4 Thd.
(From Rear)
218 e
L T I I =z ET, 9
i T i

EH Series H-25
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M Input Signal Voltage vs. Secondary Pressure Primary Pressure : 24.5 MPa

Viscosity : 30 mm?/s

EHRBG-06 EHRBG-10
21.0 i 21.0 i
EHRBG-06-H EHRBG-10-H /
175 175 '
& / & /
< EHRBG-06-C / = EHRBG-10-C %
14.0 7 14.0
g ¢ 2
£ 105 g 105
2 ’ g v,
LY « T .0 il
=} . 5] .
-
35 / = 35 / / =
-~
EHRBG-06-B X EHRBG-10-8
0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC
I Flow vs. Secondary Pressure
EHRBG-06-B EHRBG-10-B
6.9 T 69— ; ; ; ; i i ‘ ‘
64 Y I S s s B e -
. = ol \ \ \ \ \ \ \ \ \ |
% 59 ) .
. ) S e S — ——
g 44 g 29 \ \ \ \ \ \ [
Z 39 E 1.9
(2}
& 34 g 20
29 s 10
<
T 24 @ 0
o
8 1.0 L L L L L L L L L L L
CH S 0 25 50 75 100 125 150 175 200 225 250
0 — )
L . . X . ) Flow Rate L/min
0 20 40 60 80 100
Flow Rate L/min
EHRBG-06-C © EHRBG-10-C
o
13.7 R S 108
13.2 e — 9.8
$ 127 — 2 88
= £ 5
(o) B .
= _
Z 88 ) 3.9
§ E L | | | | | | | | | |
= 69 — | 3 0 25 50 75 100 125 150 175 200 225 250
64 —_ »
S 59 = )
g Flow Rate L/min
3 39
175}
3.4 ~—
2.9 =
0 20 40 60 80 100
Flow Rate L/min
EHRBG-06-H EHRBG-10-H
206 | j 1 . O N B -
19.6 , ’ o 176 | | I 1 1 1 1 1 1 1 \
© T T o .
% 18.6 <
137 A I S N AN I O N O B
L o 147 : ‘ : ‘
g 127 St s s
z2 117 27
@ (5]
g S |
&~ 98 = 1‘988 [ | \ \ | } } } \ \ \
Y O B B e s s e S |
2 78 5
=} \ 5
2 eof———F—_| 1 4 &0 N N I I U N O
6.4 y S o9 | \ \ | \ \ 1 1 1 1 \
5.9 ‘ ‘ = .
L ! I L L | L | | | | | | | | | |
0 20 40 50 80 100 0 25 50 75 100 125 150 175 200 225 250
Flow Rate L/min Flow Rate L/min
EH Series
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I Viscosity vs. Secondary Pressure

EHRBG-06-B oil : ISO VG 32 0il EHRBG-10-B 0il : ISO VG 56 Oil
£ 74 £ 74
= 69 = 69
% 6.6 % 6.4
2 4
~ -y
z 3.7 Z 39
2 34 — 2 34
g 32 S 29
w wn
L | | | | L | | | | |
Temperature 20 30 40 50 60C Temperature 20 30 40 50 60 70 C
Viscosity 85 50 30 20 15 mm?/s Viscosity 150 85 56 37 26 17 mm?s
EHRBG-06-C 0il : ISO VG 56 Oil EHRBG-10-C 0il - ISO VG 56 Oil
D“-: 13.7 nﬂ-s 13.7
. . —]
2 a2 — S 2 a2 —
g 127 g 127
& &
L 74 2 74
E 69 Z 69
53 6.4 = 5 6.4
w "
L Il Il Il Il Il L Il Il Il Il Il
Temperature 10 20 30 40 50 60 C Temperature 20 30 40 50 60 70 C
Viscosity 300 150 85 56 37 26 mm?/s Viscosity 150 85 56 37 26 17 mm?s
EHRBG-06-H 0il : ISO VG 56 Oil EHRBG-10-H  0il : ISO VG 56 Oil
I ©
S 208 S ——— S 206
. 196 . 196
s 186 s 186
& &
g g 10.8
S 10.8 S .
kel —_ =
£ os — £ o8
2 3 g8
2 88 32 :
L | | | | | L | | | | |
Temperature 10 20 30 40 50 60 C Temperature 20 30 40 50 60 70 C
Viscosity 300 150 85 56 37 26 mm?/s Viscosity 150 85 56 37 26 17 mm?/s

! Step Response (Example)

The following step response measurements are taken when the trapped oil volume is 20 L. The step response varies by trapped oil volume.

)
Q2=
Primary Pressure : 24.5 MPa =>:'g
Trapped Oil Volume : 20 L & g
Viscosity : 30 mm /s g Q
o £
EHRBG-06-B EHRBG-06-C EHRBG-06-H U)8
8.8 21.6 235 ; T
7 19.6 S
15.7
.59 ) y 157 0.1s
3 0.1s 2 % X,
£ 3.9 - £ e 0.1 £ 118 |
z > NN z 78 [ i z NI
- El 8 M 1] N = 7.8
g 20 Step Signal 8 Step Signal S Step Sienal
e e p Signal
’ il i R i
o 0 o2 IENARERNN
— Time — Time — Time
EHRBG-10-B EHRBG-10-C EHRBG-10-H
9.8 19.6 275
g 78 & 157 g BS|in LT
= = . \ = 196 P
s 59 % -8 %
& it & R < it
23 z 78 R RRC] P AL
Ot B cannnint v B vt
S 20 Step Signal S 39 Step Signal g ’ Step Signal
3 R g % it 2 39 T
oL LTI o L LI i [T
—  Time —  Time —  Time
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I Frequency Response

Primary Pressure : 24.5 MPa
Trapped Oil Volume : 20 L
Viscosity : 30 mm?/s

EHRBG-06-B EHRBG-10-B
Frequency Hz Frequency Hz
101 10
0.1 02 04 071 2 4 7 10 0.1 02 04 071
00 i 000
20 | -10 . } 20 - -10 e 7
-40 - -20 -40 - -20
8‘, -60 | /\ Gain || 8’ 60 | \
© sor % Phase \ © sor %
o -100 [ g -100 = Phase
=
£ 20 g £ 120 E
-140 | \ 140 |
-160 |- |~ Secondary Pressure : -160 |- Secondary Pressure :
-180 | — 54 +1.5MPa -180 I~ B 54+15MPa
EHRBG-06-C EHRBG-10-C
Frequency Hz 10 Frequency Hz
1 -
0 0.1 02 04 071 2 4 7 10 0.1 02 04 071 2
0— o N 01— o
20 -10 20 -10 T
40 L 20 \ -40 - -20
8’5 -60 |- \ | Gain |- S -60 |- \
o -80 |- % % -80 - %
9 -100 | -100 |-
g = Phase % 00 = Phase
h:. -120 5 \ é -120 S
-140 |- -140 |+
160 - | | Secondary Pressure : -160 - | | Secondary Pressure :
-180 | - 10.8 £2.9 MPa -180 + - 10.8 2.9 MPa
EHRBG-06-H EHRBG-10-H
Frequency Hz Frequency Hz
101 101
0.1 0.2 04 071 2 4 7 10 0.1 0.2 04 071 2
04— o0 0—0
20 -10 N 20 - -10 Ty
~ 40f 20 \ -40 |- -20
o] a0 L L =] -60 |-
3 60 m /\ Gain 3 =
80| © 80 - 5
9 Phase \ g 100 [
g 100 g E g Phase
&~ 20 © & 120 - § —
-140 \ -140 -
-160 | T Secondary Pressure : -160 |- | | Secondary Pressure :
180 | L 16.7 £3.9 MPa -180 |- - 162+4.4 MPa

EH Series
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" Proportional Electro-Hydraulic Flow Control (and Check) Valves

The system flow rate can be controlled remotely as desired by regulating
input voltage. Further, since pressure and temperature compensation
functions are provided, the preselected flow rate is not be affected by
pressure (load) or temperature (fluid viscosity).

I Specifications

Model Numbers 60
o EHF*G-03- 5 5 EHF3G-06-250
Descriptions
Max. Operating Pres.
MPa 20.6 245
Max. Metered Flow 60: 60 250
L/min 125: 125
Min. Metered Flow ) 1 25
L/min
Min. Differential Pressure *'
MPa 1.0 1.0
Free Flow L/min
(Only with Check Valve) 130 280
Pilot Flow at Normal 0.5 1
L/min | at Transition 2.6 4
Min. Pilot Pressure MPa 10 15
Frequency Response 12 Hz (-90 degree) Graphic Symbols
Hysteresis 3% or less ©® EHFG
Repeatability 1%7* " or less
Coil Resistance 10 Q
. 24V DC
Sl Hlesie o (21 t0 28 V DC Included Ripple)
Power Input (Max.) 28 W 0
Input Signal Voltage Max. Metered Flow / 5V DC Internal Pilot External Pilot
Input Impedance 10kQ 'g
(2]
. 0-50°C ® EHFCG SE
S WSS (With Circulated Air) £ §
1
Mass 10 kg 25 kg 3 g_
=
 |.Minimum differential pressure means fine pressure compensation at inlet and outlet port. 3 g
J2.The repeatability of the valve is obtained by having it tested independently on the T (&)
conditions similar to its original testing. w
Internal Pilot External Pilot
¥ Model Number Designation
EHF | G -03 -60 -E -50
Series Number 3 I\;Ir ype o ! Valve Size fles Meter_e il Pilot Connection D
! ounting L/min Number
EHF: 3 60: 60
Proportional Electro-Hydraulic | ) 03 125: 125 None: 50
Flow Control Valve | G: : Internal Pilot
| Sub-Plate
3 e 1 Electro-Hydrauli | Mounting E:
roportional Electro-Hydraulic ! 06 250: 250 i 50
Flow Control and Check Valve ! External Pilot

J Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-” to the model number because the special
seals (fluororubber) are required to be used.
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[l Accessories
® Mounting Bolts

Model Numbers Socket Head Cap Screw
EHFG . M10 X 80 L4 Pcs.
EHFCG
EHFG ¢ M16 X 130 L----4 Pcs.
EHFCG

I Sub-Plate

Valve Model Sub-Plate Thread Size Mass
Numbers Model Numbers Rc kg
EHFG 03 EFGM-03Y-30 3/ 5.7
EHFCG EFGM-03Z-30 1 5.6
EHFG 06 EFGM-06X-30 1 12.5
EHFCG EFGM-06Y-30 11/4 16.0

[ Instructions

@ Drain Back Pressure
Check that the drain back pressure dose not exceed 0.2 MPa.

@ Pilot Type Selection

This valve is constructed so as to operate at a predetermined pilot pressure.

For the 03, a pilot pressure of 1 MPa or higher is required. For the 06, the
required pilot pressure is 1.5 MPa or higher.
To obtain such a required pilot pressure, select the pilot type according to

circuit examples on the right.

©/@

the

Use the external pilot type (type symbol: E) whether a meter-in or meter-out

circuit is employed.
®
Use the internal pillot type (type symbol: None).

O]
Use the external pilot type (type symbol: E).

EHFCG- 03 - -E-50

EH Series
Flow Control (and Check) Valves

[Example of Circuit]

IR il

06

I

03 .
EHFG 06 *-50

_®

A U

s
=~

L~

@Sub-plates are available. Specify sub-plate model from
the table left. When sub-plates are not used, the mounting
surface should have a good machined finish. ()

203 4 E.
FCG 06~ * E-50

- 03 % .E-
EHFG 06 *-E-50




EH SERIES

EHFG 03
EHFCG
Electrica_l Conduit
Connection Inlet Port for Controlled Flow or
G!5 Thd. Outlet Port for Reserved Free Flow
237
125 88
11 Dia. Through /
17.5 Dia. Spotface\ 11.7 101.6 Air Vent 69 6
4 Places 3 Hex. Socket ‘
~
= )
N RTA Locating Pin
S o 6 Dia. 2 Places
0 2 " = >
~| 1| @ © -
- — G>\ INC. S — ]
Manual Flow
il k Adj. Screw / @
W\ g 3 Hex. Socket T i | Mounting Surface
@ N @ F=—=—=——== (O-Rings Furnished)
Pilot Port 236.5
Outlet Port for Controlled Flow or Drain Port gdaptor TWidth 22
Inlet Port for Reserved Free Flow ctagonal Widd
EHFG 06
EHFCG
Electrical Conduit
Connection
17.5 Dia. Through o
26 Dia. Spotface =
4 Places Inlet Port for Controlled Flow or o _ﬂ
Outlet Port for Reserved Free Flow >c
278 o
[ =
(7]
12 =
0 La
o 17 105 7 o £
g %8
I
- w
Locating Pin
Air Vent — 16 Dia. 2 Places
< @ 3 Hex. Socket ..
¥y 3 8 «
- @ ~
\ Mounting Surface
(O-Rings Furnished)
Manual Ig;; ¢
Pilot Port P Tint 277.5 ‘
Outlet Port for Controlled Flow or J: '
Inlet Port for Reserved Free Flow 3 Hex. Socket
Drain Port
Adaptor
Octagonal Width 22
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I Detail of Amplifier

® Connecting Terminals

n Y
\J)

*DITHER

—Lfi®

737777 Hﬁm\o

» DO DD

L[ DEEEEEE
A ——— — —

A\

Use as it is since they are factory preset to the optimum position.
(Do not touch as it is in normal condition.)

Terminal Name
IN Input Signal (+)
C Input Signal (COM)
ov
} Power Supply
24V
Output Current Check
CH
(to C)
@ Circuit Schematic
| |
I I
0SC *1
| |
! DITHER 020

24V oV

J1. For “CH” terminal, external instruments should have input impedance of more than 10 kQ.
2. Use shielded cable for “Input” connection. The ground of the shielded cable must be connected to input signal side.

H-32 EH Series
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Sub-Plates
EFGM-03Y, 03Z EFGM-06X, 06Y
180
17 146
23 Dia. 17 Dia. 10 Deep 144.5 R “J” Thd.
125 2 Places 2 Places 108 2 Places
Rel4Thd. 1.7 102.4 M10 Thd. 18 Deep L M16 Thd. 30 Deep
(Rear Side) 0.8 101.6 4 Places 17.5 Dia. Through 73 W
75 26 Dia. Spotface 22.2
. 4 Places I
11 Dia. Through 50.8 7 Dia. 8 Deep 1.6
17P1531C361§. Spotface 206 2 Places , [ N
> - R O /,@i o) -
S N o LY e
5 o ! o & [NFe 52 <
o8 Qlw NI ® I e
0 © s 2 = v |« - & b = 9 <
8 5 ©| © g — ”:/A‘-\\‘\‘ \’{;}/ -
2 © ° @* A
A ST > ~
© ¢ 3]
25‘2 29 Dia. A Reci4 Thd.
“B” Thd, Rear Sid
ZR% lalzesThd 47.8 6 Dia. 2 Places B (Rear Side)
92.2 Rc%Thd. 11 Dia. 147 6 Dia
11 Dia (Rear Side) Rc¥4 Thd. | .
11 Dia. 11 146 (Rear Side) 19 212
! 168 250
. ) i B w
ol T [ < L Lo w
ik HEE] il il Ii ¢
Sub-Plate Model Numbers B Sub-Plate Model Numbers | A B C D E F H J
EFGM-03Y-30 3/4 EFGM-06X-30 55.21137.8[14.3[101.1| 35 | 45 | 34 1
EFGM-03Z-30 1 EFGM-06Y-30 52 132 (193] 913 | 40 | 60 | 39 | 11/4
I Input Signal Voltage vs. Flow Rate
Viscosity : 30 mm?/s °
¥
EHFG 03 EHFG 06 >
EHFCG EHFCG T g
(7]
125 | 250 283
| o E
EHF % G-03-125 S5
/ e
100 200 / —
£ c y
§ 7 7 § 150 (
o 2
5 o g v
S S
g 50 g 100 /
/
S
25 50
EHF * G-03-60 /
= /
0 1 2 3 4 5 0 1 2 3 4 5

Input Signal Voltage V DC Input Signal Voltage V DC
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[ Differential Pressure vs. Flow Rate

EHFG .03 EHFG 06
EHFCG EHFCG
140 270
125 250 |——
110 230
£ £
g 8 £ 140
| 3
70 120
2 — 2
g 65 S 100
z z
o 5]
) )
40 40
25 20
10 0
| | | | | | | | | | | | | | | | | | | | | |
0o 2 4 6 8 10 12 14 16 18 20 0o 2 4 6 8 10 12 14 16 18 20
Differential Pressure ~ MPa Differential Pressure ~ MPa
[ Viscosity vs. Flow Rate
0il : ISO VG 46 Oil
EHFG a EHFG g
EHFCG EHFCG
140 280
125 — 250
110 220
£ £
§ 75 E 155
o 60 — L, 125
2 z
S 4 S 9
< <
55 &
30 60
15 30
0 0
L | | | | | | L | | | | | |
Temperature 10 20 30 40 50 60 70°C Temperature 10 20 30 40 50 60 70°C
Viscosity 240 120 75 45 30 20 5 mm?%s Viscosity 240 120 75 45 30 20 5 mm?/s
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¥ Step Response (Example)

The step responses right are

those obtained when the valve EHE% G.03 En;g G—OG
itself is tested independently.
The step responses may differ 150 1 800 1
. 125 L/min 250 L/min
from them when the valve is 125 - 250 -
used in combination with other c c
‘g 100 ‘E 200
control valves. £ =
3 3
75 60 L/min 150 125 L/min
L [ o —
é 50 a ‘ ‘ é 100 [ ! !
: =N : =N
= 25 \ [ 50 \
0 Ste‘p Signal 0 Stel‘) Sigral
— Time — Time
¥ Frequency Response
Trapped Oil Volume : 1 L
Viscosity : 30 mm 2/s
EHFG g3
EHFCG Frequency Hz
o 0 0.1 0.2 0.4 0.7 1 2 4 7 10 20 40 70
20| -10 E— A~
™~ Gain_
-40 |- -20 N
N
% 60} -80 N\
o) /\
kel -80 A
m Phase \
L
2 -100f- ©
=R \
120 3 \
-1a0)- ©
-160 |- Flow Rate © 65 + 15 L/min
Supply Pressure : 13.7 MPa
—180 il I A
B
E n FgG-OG Frequency Hz
0.1 0.2 0.4 07 1 2 4 7 10 20 40 70
Op— 0 — —— ===y
-20F -10 i ™~
-40f— -20 /
/|Gain
-60 |- -30
g N
° -80 |-
m 4
Y -0} © \‘
= Phase \
& 20 £ \
40| © \
-160 |- Flow Rate © 125 + 25 L/min
SuPply Pressure . 13.7 MPa
P

EH Series
Flow Control (and Check) Valves
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Proportional Electro-Hydraulic Flow Control and Relief Valves

These are proportional electro-hydraulic flow control valves having functions for

controlling the direct electric current of meter-in type and for pressure control.

They are energy-saving valves for supplying the minimum pressure and flow

required to operate actuators.

Specifications 2
Model Numbers | pirpG.03-% | EHFBG-06-250 | EHFBG-10-500
Descriptions
Max. Operating Pressure MPa 24.5 245 245
Ve Flow Umin|  125:125 220 >0 "l il
Metered Flow Capacity g 1gg }_?25 2.5-250 5-500 I‘-l b
Min. Pilot Pressure MPa 1.5 1.5 1.5 ?
Pilot Flow at Normal
L/min | at Transition 3 4 6
Differential Pressure MPa 0.6 0.7 0.9
Hysteresis 3% or less
» | Repeatability 1% * or less
g Input Signal Voltage Max. Flow /5 V DC
S | Coil Resistance 10 Q
E Supply Electric Power 24 V DC (21 to 28 V DC Included Ripple)
* | Input Impedance 10kQ A A
Power Input (Max.) 28 W Eiig/} j %;:r; W?'?!X
Pres. Adj. Range | Adj. Range:C|  12-15.7 14-157 15-157 b i ”;” p o g ¢§H i
MPa| Adj. Range:H|  14-245 14-24.5 1.5-24.5 A B
é Hysteresis 2% or less Vii ””” L#g;%‘ [ L#:g;_r
£ | Repeatability 1%* or less \ | \ | 4
(é Coil Resistance 10Q L ’:@—ﬁ L i@—ﬁ
2 | Input Signal Voltage Max. Adj. Pres./5 V DC SR o SR o
£ | Supply Electric Power 24V DC (21 to 28 V DC Included Ripple) Pré‘ggi?i:;ig}lm Pr(l)\;)[((:?t?(l;xig;lot
Input Impedance 10kQ Relief Valve Relief Valve and
Power Input (Max.) 28 W Sensor

Output Signal (Sensor Monitor)

C:5VDC/15.7MPa
H:5V DC/24.5 MPa

Ambient Temperature

0-50°C
(With Circulated Air)

Mass

Refer to Pages H-38 to H-40

The repeatability of the valves is obtained by having it tested independently on the conditions

similar to its original testing.

The specifications for pressure controls is applied to models with pilot relief valve.

(Ex. EHFBG-03-125-C- % -50)

Pressure adjustment range of the valves without pilot relief valves (Ex. EHFBG-03-125- % -50)

Models without

External Pilot Pres.

is from a minimum adjustable pressure to 25 MPa. Prl(;i(l)igovngivzﬂm Connection
Model Number Designation
EHFB | G -03 -60 -C -E -S -50
Series | Type of Valve | Max. Metered Flow Pilot Relief Valve Pilot Connection Pressure Design
Number ! Mounting Size L/min Pres. Adj. Range of Flow Control Controls Number
EHFB: 3 60 None:
: | one: . 50
Proportional G: 125 Without Propor- None: goneid
Electro—. | : tional Pilot Relief Internal Pilot pen-Loop
Hydraulic 1 Sub-Plate 250 Valve 50
Flow Control | Mounting E: S:
%nﬁ Relief | C,H: External Pilot OPen‘LO?P
ve | 500 See Specifications with Sensor 50

Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-” to the model number because the special
seals (fluororubber) are required to be used.

H-36
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[ Accessories
@ Mounting Bolts

Model Numbers Socket Head Cap Screw
EHFBG-03-60/125 MI0O X 65L
EHFBG-06-250 M16 x 100 L
EHFBG-10-500 M20 x 130 L

I Sub-Plate
Valve Model Sub-Plate Thread Size Mass
Numbers Model Numbers Re kg
EFBGM-03Y-20 34 6
EHFBG-03 EFBGM.-03Z-20 1 6 @Sub-plates are available. Specify sub-plate model from the table left.
When sub-plates are not used, the mounting surface should have a
EFBGM-06X-20 1 12.5 . .. ;.
EHFBG-06 ; good machined finish. (})
EFBGM-06Y-20 17/ 16 @EFBGM-10Y is special type sub-plate to be used with pipe flange.
EHFBG-10 EFBGM-10Y-20 11/, 2Pipe Flange Mig. 37 ‘When ordering EFBGM-10Y specify pipe flange in addition to
EFBGM-10Y. Refer to Engineering Information Catalogue.

M Instructions

©® Drain Back Pressure
Check that the drain back pressure does not exceed 0.2 MPa.

® When Relief Valve Passing Flow Rate is Low in Pressure Control State
To avoid preselected pressure instability, use a passing flow rate of 15 L/min or higher.
Further, check that the tank-side back pressure does not exceed 0.5 MPa.

® Safety Valve Pressure Setting
The safety valve is preset to a pressure that is 2 MPa higher than the maximum adjustment pressure.

Therefore, adjust this pressure setting as needed to suit the pressure used.
To lower the pressure setting, turn the safety valve pressure adjustment screw anti-clockwise. After adjustment, be sure to tighten the lock nut.

k=l
.
nw
>c
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90
.ga.
S5
Io
1T
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EHFBG-03- 80 . C (E)- .50

ank Port
125 H Tk Port T
Pressure Adj. Screw <\1 166
for Safety Valve INC.
3 Hex. Socket 14.2 133.8
10.1.6
11 Dia. Through
61.8 17.5 Spotface 10.8 Deep
Lock Nut
10 Hex. N1
~
Drain Port “Y” -y N
Inlet Port “P”
)
~ el g
Y B 5 &
=
2 @
o
£ Ire)
s3]
=
=
. =
Power Indicator Lamp
Electrical Conduit
Pilot Pressure Port “X”_+ Connection G'4 Thd.
[} (For Flow Cont.)
Vent Port “V”
EHFBG-03- 80 (-E)-50 I
125 Electrical Conduit Outlet Port “A”

Connection G4 Thd.
(For Pres. Cont.)

Manual Flow Adj. Screw C;I‘C.

3 Air Vent 3 Hex. Socket
] 3 Hex. Socket
k]
Q
S (\
bt INC.
& Manual Pressure Adj. Screw Adaptor
= 3 Hex. Socket Octagonal Width 22
z ]
@ % N } r
Pressure Adj. Screw for@C,
Safety Valve
Lock Nut 3 Hex. Socket
10 Hex. 2 ©
9 N/ AirVent
3 O . 3 Hex. Socket
~ &
S ® e i
&
: NJe—
[Te] @
T T
@
3 i i
o) 7 [V
i X 1Y) i
]! | ‘ |
L - \ L
©
/" 3
g T T
- | Locating Pin Mounting Surface
| 6 Dia. 2 Places (O-Rings Furnished)
|
|
IMLASS + v rvvrrrrrmrnnnneneneanans 17 kg
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EHFBG-06-250- ﬁ (-E)- %-50

Pressure Adj. Screw

for Safety Valve INC 196 17.5 Dia. Through
3 Hex. Socket 20.3 157.7 26 Dia. Spotface
. 4 Places
133.4
85.7
Lock Nut 357 ‘Tank Port “T”
Drain Port “Y” 10 Hex. -
- ~
Inlet Port “P” (— l éy
X ofme@ 7@
j/
] ~
k] SN =l o
54 ©
2 NN | D ®. = Y fﬁ ®
L AN
> -
A T o
= ] { Vy ~
E {m /1
=l
Power Indicator Lamp > [ﬁ‘ﬂ + J
~ }
<

EHFBG-06-250(-E)-50

Fully Extended 179.4

Lock Nut Safety Valve
10 Hex. 3 Hex. Socket
® <O
&
T} T R
S | | | |
| | | |
[ [
1 I
! !
il A

T

For other dimensions, refer to right drawing.
Mass

Electrical Conduit
Connection G5 Thd.
(For Pres. Cont.)

Pilot Pressure Port “X”

Electrical Conduit

Connection G5 Thd.

(For Flow Cont.)

Vent Port “V”

Outlet Port “A”

Manual Flow Adj. Screw @C.

3 Hex. Socket

I
Pressure Adj. Screw for

Air Vent
3 Hex. Socket

286
268

Manual Pressure Adj. Screw C\‘
3 Hex. Socket INC.
Adaptor
Octagonal Width 22

Air Vent
3 Hex. Socket

278

196

77

Locating Pin
16 Dia. 2 Places

Mounting Surface
(O-Rings Furnished)

EH Series

Flow Control and Relief Valves
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EHFBG-10-500- ﬁ(-E)- % -50

Tank Port “T”

220

Pressure Adj. Screw INC.
for Safety Valve 21 177.8 21.5 Dia. Through
3 Hex. Socket 115 32 Dia. Spotface 4 Places

Lock Nut A ©

10 Hex. &

N\
Drain Port “Y” E @
@ @ } L4 @ I
/et~ o o
iy g, BRN\J 5‘”‘\ 8 I
Inlet Port “P” __—— = i ol o T
) le
, - |© @ ie) °
Power Indicator Lamp P i %7
AR N 7
% l\ | /)
Sling Fitting Vent Port V'
2 Places
. Outlet Port “A”
Air Vent
3 Hex. Soc.

EHFBG-10-500(-E)-50

Fully Extended 226

Lock Nut
10 Hex.

Safety Valve
3 Hex. Socket

176

For other dimensions, refer to right drawing.
...... 61.8kg

. INC
Pressure Adj. Screw for

Pilot Pressure Port “X”,

Electrical Conduit
Connection G4 Thd.

(For Pres. Cont.)

Manual Flow Adj. Screw @C.
3 Hex. Socket

Electrical Conduit
Connection G5 Thd.
(For Flow Cont.)

Air Vent
3 Hex. Socket

Manual Pressure Adj. Screw (;I‘C‘
3 Hex. Socket

Power Indicator Lamp

331
313

323

241

107

10

Locating Pin
18 Dia. 2 Places

Mounting Surface
(O-Rings Furnished)

EH Series
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M Detail of Amplifier

® Connecting Terminal
® Flow Control
® Pressure Controls::-Open-Loop Type

® Pressure Controls:--Open-Loop Type with Sensor

[ ®) e E ©
I O =7 O
‘
I ) @ N [SI6Com @ V) (2N
,}7,7 O,, - Do ALARM @70 -
‘ B
e e e [omer]  [Coan 1%
J = @@-5@5@5 @ [Pl O
) & E @
[ ) ),
N J)
Terminal Name Terminal Name
IN Input Signal (+) IN Input Signal (+)
C Input Signal (COM) C Input Signal (COM)
ov SM Sensor Monitor (to C)
I— Power Supply
24V SIG
ALARM (Open)
CH Output Current Check COM
(to C)
X (Open)
J<1. DITHER ((AY%
Use as they are since they are factory-preset to the optimum position. UV Power Supply
(Do not touch them in normal condition.)
J2. GAIN CH Output Current Check
GAIN adjusting volume is not available. (to C)

® Circuit Schematic

® Flow Controls

Input

® Pressure Controls

J 1. For “SM” terminal, external instruments should have input impedance of more than 10 kQ.
J2. For “CH” terminal, external instruments should have input impedance of more than 10 kQ.

Available for the models with pres. controls “ S”

J¢3. Use shielded cable for “Input” connection. The ground of the shielded cable must be connected to input signal side.

HL Series

E
Flow Control and Relief Valves
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Sub-Plate
06X
EFBGMO3Y .2 EFBGM-9S% -20
GM-g3z -20 06Y
180
MI0 Thd. 18 Deep M16 Thd. 30 Deep 17 146.1
4 Places 17 ) 4 Places 29 Dia.
. 23 Dia. 1.9 144.5 3 Places
0.8 3 Places 1181
11 Dia. Through 7 Dia. 7 Deep 17.5 Dia. Through 73.1 17.5 Dia. 10 Deep
17.5 Dia. Spotfaci 26 Dia. Spotface 3
4 Placels pofiace 2 Places 4 Places P 2@.1 2 Places
o |
g ~ 3 N & S
- a © ™| ~ N
(=] @ N - T ™
el : OOI fa) '_.I ™~
© < D o ~y ™
o - 9 8 o & 2 © g S -
2l e =i 38 E N @ ® 2 3
il 11 Dia. Re; Thd. -
! Rc “H” Thd.
6 Dia. Rc' Thd. (Rear Side) Rcl/ Thd. 9/ 3 ;‘laces
(Rear Side) Re “B” Th. (Rear Side) 1 212
250
y 3 Places 6.2 Dia 6.2 Dia. Rc !/ Thd.
6 Dia. (Rear Side)
14 Dia. Rc ¥4 Thd.
Re4 Thd. (Rear Side)
ol & ]
; *‘“jﬁg[ i HE R
! ! Ll Ll
‘ ‘ !
Sub-Plate Model Numbers B Sub-Plate Model Numbers B D E F H
EFBGM-03Y-20 3/4 EFBGM-06X-20 107 | 67 45 35 1
EFBGM-03Z-20 1 EFBGM-06Y-20 95 57 60 40 |1 1/4
EFBGM-10Y-20
250
36.1 177.8
21.5 Dia. Through 144.5 43.5 Dia. 177.8
32Dia. Spotface 3 Places
4 Places 119 144.5
115 14 Dia. 80 119 48 Dia.
M20 Thd. 32 Deep 55.5 50 Rc¥4 Thd. 3 Places
4 Places 17.5 6.2 Dia. 49 M16 Thd. 32 Deep
Rl Thd 3X4 Places
N — (€}
/\Q o ¢
I Y@ 7N\ : | < = \;2 T,),
ol 2 | o
“e g, v 83 o b -
. - & . [
3 g @ i 21— ¢
« Vo)) D R H\ ~ [\ v -
90 K @ N o o oeI
wl © 5 K i e Y \{\ e
@ = A — il 7
re) 73
20 Dia. 15 Deep o Rel Thd.
2 Places 23 6.2 Dia.
224
eries
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I Input Signal Voltage vs. Flow Viscosity : 30 mm2/s
EHFBG-03 EHFBG-06 EHFBG-10
125 } } 250 500
EHFBG-03-125
100 \ 200 400
E 75 E 150 £ 300
3 / 3 y/ 3 J/ 7
E 50 // E 100 E 200
E / E £
/
25 50 100
\ EHFBG-03-60
o / S
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC Input Signal Voltage V DC
I Input Signal Voltage vs. Pressure Viscosity : 30 mm s
EHFBG-03 EHFBG-06 EHFBG-10
Flow Rate : 125 L/min Flow Rate : 250 L/min Flow Rate . 500 L/min
25 | | | 25 ‘ 25 ‘ ‘
EHFBG-03-125-H EHFBG-06-250-H / EHFBG-10-500-H

20 / 20 T 20 <
/| 15 15 “ /|

© © © ©
s p / s p /’ s 4 / E »
2 2 ’ ] >t
=] 3 7 5 o
] 10 ] 10 ~ g 10 75
z //, & / a // 28
=
o £
5 / 5 5 g:) 8
/%\ EHFBG-03-125-C /\ EHFBG-06-250-C // <EHFBG-10-500-C, w
0 0 0
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage V DC Input Signal Voltage V DC
EH Series H-43
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[ Step Response (Flow Controls) Viscosity : 30 mm?2/s

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

EHFBG-03 EHFBG-06
150 300
125 250
£ [ £ \
£ 10 / \ £ 20 / \
o ]
: P 0.2 |- 2 3 0.2s |\
2 50 2 100
= =
Step Signal Step Signal
: || = ]
—™  Time —™  Time
EHFBG-10
500
400
< /
S
5 300 / \
Q
A 02s -
% 100
&%
Step Signal
. |
—™ Time
[l Step Response (Pressure Controls) Viscosity : 30 mm?2/s

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

EHFBG-03 EHFBG-06

29.4 ‘ ‘ ‘ 29.4 ‘ ‘ ‘

045 EHFBG-03-125-H 245 EHFBG-06-250-H
$ 198 [ I 196
= l EHFBG-03-125-C \ = I EHFBG-06-250-C \

14.7 f 14.7
c —// 1025 \\— 5 — / 0.2s \\_
g s | 5 98 —f N

— - & — |
49 Step Signal 49 Step Signal
0 | o ]
— Time — Time
Flow Rate : 125 L/min Flow Rate : 250 L/min
Trapped Oil Volume : <I1L Trapped Oil Volume : <1L
EHFBG-10

29.4 ‘ ‘ ‘

045 EHFBG-10-500-H
; [ \
L s
» EHFBG-10-500-C \
= I / 02g |\ —
£ os /

49 Step SigTal
0
— Time

Flow Rate : 500 L/min
Trapped Oil Volume : <1L

H-44 EEX Series
Flow Control and Relief Valves




EH SERIES

™ High Flow Series

Proportional Electro-Hydraulic Flow Control and Relief Valves

This flow control and relief valve is a energy-saving valve that supplies the

minimum pressure and flow necessary for actuator drive.
For the High Flow Series, double maximum flow rate [03 size: 125 — 250 L/
min, 06 size: 250 — 500 L/min] enables a smaller valve size than conventional

products; compact-sized devices can be provided.

I Specifications

Model Numbers
L. EHFBG-03-250 EHFBG-06-500
Descriptions
Max. Operating Pressure MPa 245 24.5
Max. Flow L/min 250 500
Metered Flow Capacity Ui 25250 5.500 i
1n -—- I:
5 - W= I|- I
Min. Pilot Pressure MPa 1.5 1.5 = i
Pilot Flow at Normal 1 1
L/min | at Transition 4 6
Differential Pressure MPa 0.8 0.9
Hysteresis 3% or less
= | Repeatability 1% or less
é Input Signal Voltage Max. Flow /5 V DC
S | Coil Resistance 10 Q
E Supply Electric Power 24 V DC (21 to 28 V DC Included Ripple)
P~ | Input Impedance 10kQ A A
Power Input (Max.) 28 W o S ) o
Pres. Adj. Range | Adj. Range:C 16-15.7 15157 o X ._,g I o X g I
MPa | Adj. Range:H 1.8-24.5 15-245 = B
P — = 1 4
« |Hysteresis 3% or less i % % ,
o) e x ! L L
£ |Repeatability 1% " or less T T
= —é— —él—
3 | Coil Resistance 10 Q po--d L peod L -E 9
3
: : ]
‘é’ Input Signal Voltage Max. Adj. Pres./5 V DC Models with Models with 4=
% | Supply Electric Power 24 V DC (21 to 28 V DC Included Ripple) Proportional Pilot Proportional Pilot I g
= N .
& |Input Impedance 10kQ Relief Valve Rehefs ersl(\)z:: and 8 g-
Power Input (Max.) 28 W A o E
C:5VDC/157 MPa o . S
Output Signal (Sensor Monitor) H- 5V DC/245MPa SBX i T©
: . o7 i

Ambient Temperature

0 - 50°C (With Circulated Air)

Mass

Refer to Pages H-47 to H-48

Y 1. The repeatability of the valves is obtained by having it tested independently on the conditions

similar to its original testing.

Y 2. The specifications for pressure controls is applied to models with pilot relief valve.

(Ex. EHFBG-03-125-C- *-50)

3. Pressure adjustment range of the valves without pilot relief valves (Ex. EHFBG-03-250- % -50)

is from a minimum adjustable pressure to 24.5 MPa.

EH Series

AR =1
S

[

i

Models without
Proportional Pilot
Relief Valve

External Pilot Pres.
Connection

High Flow Series Flow Control and Relief Valves
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M Model Number Designation

EHFB G -03 -250 -C -E -S -50
Series | Type of Valve | Max. Metered Flow Pilot Relief Valve Pilot Connection Pressure Design
Number ! Mounting Size L/min Pres. Adj. Range of Flow Control Controls Number
EHFB: None:
Proportional | Without Pronor- N . None:
LA por one:
Electro- . G 03 250 tional Pilot Relief Internal Pilot Open-Loop 50
Hydraulic | Sub-Plate Valve
Flow Control | Mounting E: S:
and Relief | . : : Open-Li
| C,H: External Pilot pen-Loop
Valve | 06 500 See Specifications Hema e with Sensor 50

s Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-" to the model number because the special
seals (fluororubber) are required to be used.

1 Accessories
@ Mounting Bolts

Model Numbers Socket Head Cap Screw
EHFBG-03-250 MI2ZX 120L «--eeveee 4 Pcs.
EHFBG-06-500 MI6X 120L «--eevee- 4 Pcs.

[ Instructions

© Drain Back Pressure
Check that the drain back pressure does not exceed 0.2 MPa.

® When Relief Valve Passing Flow Rate is Low in Pressure Control State
To avoid preselected pressure instability, use a passing flow rate of 15 L/min or higher.
Further, check that the tank-side back pressure does not exceed 0.5 MPa.

® Safety Valve Pressure Setting
The safety valve is preset to a pressure that is 2 MPa higher than the maximum adjustment pressure.
Therefore, adjust this pressure setting as needed to suit the pressure used.
To lower the pressure setting, turn the safety valve pressure adjustment screw anti-clockwise. After adjustment, be sure to tighten the lock nut.

H-46 ) ~ EH Series _
High Flow Series Flow Control and Relief Valves




EH SERIES

EHFBG-03-250- ﬁ(-E)- % -50

Manual Pressure Adj. Screw(l;‘c.

EHFBG-03-250(-E)- =k -50 /3 Hex. Socket
153
Electrical Conduit 26.2 101.6
1, 1
Connection G Thd. 13.5 Dia. Through Vent Port “V” Drain Port “Y”

(For Flow Cont.) AB»‘ 21 Dia. Spotface 4 Places

. Outlet Port “A” Tank Port “T”
Air Vent
3 Hex. Socket

14.2

&
I

44.2

\\ﬂ
J
>,
26.2
D

117.8

180
130
101.6
45.8
©
AN

s Air Vent ] @

3 Hex. Soc.

Pilot Pressure Port “X”
Inlet Port “P”

1.7 85.8 Amplifier

“(Refer to Page H-41) )
125 View Arrow Z

Electrical Conduit Connection
G5 Thd. (For Pres. Cont.)

Manual Flow Adj. Screw(H\\I‘C‘

3 Hex. Socket N .
- gLL,,,,L Power Indicator Lamp
@C‘ | | 4l \: !
Pressure Adj. Screw for - il This amplifier and solenoid are mounted
Safety Valve i it only to the models with proportional pilot
3 Hex. Socket | g relief valve (EHFB-03-250-C/H).
fanls ‘ ‘
©
S 2
o @ [c} «
&
| T | j\ T | Model Numbers Mass
[ I [
} ‘ } ©® } ‘ } EHFBG-03-250-C/H(-E)- * -50 19 kg o
P
(2]
= } ‘ } ‘ } ‘ } EHFBG-03-250(-E)- % -50 174kg =
- I ! I I g
[ [ 1
(7]
[ 1 o
I HH
i ‘ v 102.4 26 Dia. 3 Places $o
o T Mounting Surface 101.6 (“P”,“A” and “T” Ports) T (8]
]6“‘]’;?‘“’2%1)1;‘“ (O-Rings Furnished) : w
ia. 2 Places Z 76.8
6.2 Dia.
7 Dia. 7 Deep 2 Places
(For Locating Pin)
o ©
< ©
- g g
o ol «©
(2] '(B [Te) -
Dimensions of Valve Mounting Surface - @ 2
Prepare the mounting surface as shown on the right.
It should be fine finished.
Mour.1t|ng Interchangeablllfy with Conveqtlonal N.Iodel‘s M2 Thd. 24 Deep
The high flow models are not interchangeable in mounting with 6.2 Dia. 4 Places
the conventional models. 125
6.2 Dia.
EET Series H-47
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95

T
|
|
|
|
|
|
|
|
|
!

EHFBG-06-500- G (-E)- *-50
Sling Fittin
2 2
C\V 2 Places
Manual Flow Adj. Serew . INC. Pressure Adj. SCICW(I;VC
3 Hex. Socket for Safety Valve )
180 3 Hex. Socket
17.5 Dia. Through
26 Dia. Spotface 17 146.1
4 Places \ / Inlet Port “P”
= .
S L
O L@
~refine
of I @
0| ©
s e L ojolde o
= ©
P S|«
N
WL
L )
Pilot Pressure Port “X’) 33 ‘
Air Vent 111 Tank Port “T”
3 Hex. Soc.
Vent Port “V”’ . wy
Outlet Port “A” Drain Port “Y
Electrical Conduit Electrical Conduit Connection G5 Thd. .
Connection G5 Thd. (For Pres. Cont.) Air Vent
(For Flow Cont.) 3 Hex. Socket
+ - Manual Pressure® INC-
: Adj. Screw
Amplifier 3 Hex. Socket
(Refer to Page H-41) \ I]I‘
) ® @ & o =
b e 8
©

EHFBG-06-500(-E)- * -50

for Safety Valve
3 Hex. Soc.

Mass «-+--+ 33.8 kg

For other dimensions, refer to left drawing.

] ] L
M Mounting Surface (O-Rings Furnished)

16 Dia. 2 Places

Dimensions of Valve Mounting Surface
Prepare the mounting surface as shown on the right.
It should be fine finished.

Mounting Interchangeability with Conventional Models
A valve in the high-flow series can be mounted on the mounting
surface for a conventional valve.

(Conventional valve : EHFBG-06-250 cannot be mounted on

26.3

Mass +++ereee- 36 kg
146.1
144.5
35 Dia. 3 Places
115 (“P”, “A” and “T" Ports)
731
31 M16 Thd. 30 Deep

4 Places

Pressure Adj. Screw

o «
o — .
a mounting surface for the high-flow series.) ® -8
7 Dia. 17.5 Dia. 10 Deep 2 Places
(For Locating Pin)
EH Series

High Flow Series Flow Control and Relief Valves




EH SERIES

I Input Signal Voltage vs. Flow Viscosity : 30 mm?2/s
EHFBG-03-250 EHFBG-06-500
250 [ 500 -
200 |- 400 |-
< r c -
£t IS -
J 150 ” g 300
2 B o 2 - /
&~ o X = /
g 100 g 200
& = -
sof / 100 |- /
of // of A
0 1 2 3 4 5 0 1 2 3 4 5
Input Signal Voltage \ DC Input Signal Voltage V DC
¥ Input Signal Voltage vs. Pressure Viscosity : 30 mm?/s
EHFBG-03-250 EHFBG-06-500
250 250

TTTT
n
o
o

200
EHFBG-03-250-H

P

e

/’::HFBG-O -250-C

i& TTTTTTTTTTTTITTTTT T
\

EHFBG-06-500-H| ¥/
\/

(S
EHFBG-06-500-C

MPa
7.
N
MPa
g

/
-

100

Pressure
Pressure
=)
(=]

50

0 1 2 3 4 5 2 3 4 5 S
Input Signal Voltage V DC Input Signal Voltage V DC _E 2
>C
3
20
2o
35
T©
w
EH Series H-49
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¥ Step Response (Flow Controls)

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

Viscosity : 30 mm2/s

EHFBG-03-250 EHFBG-06-500
250 500
200 [ 400 /
/ /
g 150 5 300
2 100 / 2 200
< <
o~ ~
5 s 0.25s \
E 50 £ 100
= 0.25s = \
0 Step Signal 0 Step Signal —
1 Iy
—= Time —= Time

I Step Response (Pressure Controls)

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

Viscosity : 30 mm %/s

EHFBG-03-250-H EHFBG-06-500-H
27.5 27.5
235 235 ‘\
19.6 19.6
g g |
s 15.7 = 15.7
g 11.8 % 11.8 =\
£ 78 £ 78
I 0.2 \ l 0.259
3.9 j Ay - 3.9 |
0 Step Signal 0 Step Signal
1 | ——
—=— Time —= Time
Flow Rate : 250 L/min Flow Rate : 500 L/min
Trapped Oil Volume : <1L Trapped Oil Volume : <6 L
EH Series

H-50 High Flow Series Flow Control and Relief Valves



EH SERIES

" Proportional Electro-Hydraulic Directional and Flow Control Valves

These valves incorporate two control functions - flow and direction - which
simplify the hydraulic circuit composition and therefore the cost of the

system is reduced.

W Specifications

Model Numbers
EHDFG-01 EHDFG-03
Descriptions
Max. Operating Pressure MPa 25 25
Max. Tank Line Back Pres. MPa 7 7
Rated Flow L/min
[Valve 4P 7 MPa] 30 60
Hysteresis 5% or less
Repeatability 1% or less
20 17 :
Frequency Response (Phase: -90°) (Phase: -90°) Graphic Symbols
Coil Resistance 105 Q 8.0Q ® Meter-in » Met { Control
eter-in ® Meter-out Contro
Supply Electric Power 24 vV DC
(21 to 28 V DC Included Ripple) : A B |
By Controlling Variable ia; ' i
Input Resistance 1-2kQ Volume Range ‘ 5
SI?P u | (Using of Power from Amp.) T —
igna
Voltage | By Controlling Voltage 0--5V forSOLa 3C40
(Using of Power outside Amp.) 0-+5V for SOLb
Tnput Impedance 10kQ 10kQ @ Meter-out Control
Power Input (Max.) 40W 45W Y == — v
" i el A i
Ambient Temperature 0-30C ‘ ‘
P (With Circulated Air) ==
Mass 30kg \ 92 kg 3C40
J& The repeatability of the valves is obtained by having it tested independently on the con- ) .g 0
ditions similar to its original testing. @ Meter-in Control 'gE
Ayt — I. g
a AL O b m o
%— £ 2
S SE
3C40 s
(1T}
¥ Model Number Designation
EHDF G -01 -30 -3C2 -E -30
. Type of . Rated Flow * L Design
Series Number WarifiT Valve Size L/min Spool Type Direction of Flow Number
EHDF: 01 30 XY :Meter-in - 30
Proportional Electro- G: 3C2 Meter-out
Hydraulic Directional Sub-Pl.ate X : Meter-in
and Flow Control Mounting 3C40 i
Valve 03 60 Y : Meter-out 30

# 1. Spool type shown under the neutral position.
J 2. Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-" to the model number because the special

seals (fluororubber) are required to be used.

EH Series H-51
Directional and Flow Control Valves B




H-52

[ Accessories
@ Mounting Bolts

Model Numbers Socket Head Cap Screw
EHDFG-01 MSXA5 L eeeeeees 4 Pcs.
EHDFG-03 MOX35L «ovvveeee 4 Pcs.
M Sub-Plate
Valve Model Sub-Plate Thread Size Mass
Numbers Model Numbers Rc kg
DSGM-01-31* l/g
EHDFG-01 DSGM-01X-31* 1/4 0.3
DSGM-01Y-31* 3/g
DSGM-03-40 3/g
3 1 3 @Sub-plates are available. Specify sub-plate model from the table left.
EHDFG-0 DSGM-03X-40 2 When sub-plates are not used, the mounting surface should have a
DSGM-03Y-40 3/ 4.7 good machined finish. (k)

J Refer to Page H-8.

M Instructions
Take care of filling the valve tank port with the hydraulic oil at any time.
However, check valve with cracking pressure 0.04 MPa approx. shall be provided as required.
The pipe from the tank port should be connected to the reservoir directly and the end of the pipe must always be in the oil.

EHDFG-01-30- % -%-30 Pressure Port “P” Solenoid Indicator Light
(For SOL b)
Solenoid Indicator Light
(For SOL a) 40.5 117 o o
NN
S| N
oy } -
N 7, o] -
to | — B B — {1t 5 & o
5.5 Dia. Through Cylinder Port “A”
9.5 Spotface 4 Places
Cylinder Port “B” Tank Port “T”
277
Amplifier 132 (72.5) Electrical Conduit Connection
(Refer to Page H-54) G4 Thd. (Both Ends)
44.5
\ P=-N =N

:

Air Vent 3 Hex. Socket L
3 Places (Both Ends) _

N

[

£
D
_H
)
89
109.5

T
L)
I SOLb

®

Mounting Surface

(O-Rings Furnished) 65 Manual Actuator
6 Dia.

Note : Sub-plate is common to that of EHDG-01.
Refer to page H-8 for the dimensions of mounting surface.

EH Series

Directional and Flow Control Valves



EH SERIES

EHDFG-03-60- * - * -30

Cylinder Port “B”

Pressure Port “P”

7 Dia. Through

Cylinder Port “A” 11 Spotface 4 Places

Solenoid Indicator Light 54 156
(For SOL b) /' N
~ eas T ~+
g i
fe |- N P
Ep inS
- H +E "
Tank Port “T” * Solenoid Indicator Light Air Vent 3 Hex. Socket
(For SOL a) 3 Places (Both Ends)
Amplifier
(Refer to Page H-54)
366
132 (117) Electrical Conduit Connection
G 4 Thd. (Both Ends)
= =
- . a/
—— N o
1 =l 1 2 ¢
€+ T T T 1T — —
I 1 I M -
1 e ~ SOLb L L SOLa ®
Ll L+ s 1\ =
a I Il N H\8
B il I | n
/ 119
Mounting Surface 92 Manual Actuator
14 Dia.

(O-Rings Furnished)

J#Of the two of tank port “T’, the tank port in the left side is normally used in our standard sub-plate, though, either side of the tank port “T”

can be used without problem.

S
¥
Sub-Plates E % :E%
18 54 M6 Thd. 13 Deep ';, c
4 Places ()] 9
37.3 E g-
) 27 F H (7))e]
8.8 Dia. Through - T (&)
14 Dia. Spotface 4 Places l@"7 P J L
3.2 7 K
=
~ SR = e
o ~ 4 p d
[} vI [ 0 - o
SIGIEIRS _O© SIE i
0 v i
9 %"
11 Dia. ‘
4 Places D 92 Rc “Q” Thd.
C 4 Places
Sub-Plate Model Numbers C D E F H J K L N P Q
DSGM-03-40 3/8
110 9 10 [ 32 | 62 | 40 | 16 | 48 | 21 | 24 ———
DSGM-03X-40 1/
DSGM-03Y-40 120 | 14 | 15 [ 50 [ 80 | 45 | 10 | 47 | 16 | 42 3/4
EEXX Series H-53
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H-54

I Detail of Amplifier

® Connecting Terminal

Terminal Name
POWER —+ 24V DC
POWER — Power Supply

IN Input Signal
COM Input Signal (COM)

Internal Voltage

ouT +12v Output +12V
_ Internal Voltage

oo —ay Output — 12V

CH Output Current
Check (to COM)

Y1 DITHER / SPAN/NULL / MIN

Use as they are since they are factory-preset to the optimum position. (Do not touch them in normal condition.)
2 DELAY

The adjusting volume is set to minimum at shipping. Set a delay time according to the machine conditions.

© Circuit Schematic

*2 ==~ W
-I'lp,‘i IN _—[} l T !
e ‘
% mi —O SOL b
' ‘ 1. For “CH” terminal, external instruments should have input
! P impedance of more than 10 kQ.
‘ £ = J¢2. Use shielded cable for “Input” connection.
- U7 | 1.3 0 5] ai The ground of shielded cable must be connected to input signal side.
+ y J
7ow+ W2y I > Tor o7 1 %5 Internal output voltage 12V terminal is used when input signal
| 1:3ka o ’ Joe L‘ voltage is controlled by variable resister. Volume of 1 kQ - 2 kQ
YT should be used.
() ()
POWER  POWER
I Input Signal Voltage vs Flow
EHDFG-01 EHDFG-03
35 70
AB AB AB AB
30 60
\ B/ N N
£ 25 £ 50
E E \\ //
J 2 \\ / 3 4 /
§ 15 i‘; 30 £
: )/ : AN g
) 10 = 20
5 10
0 0
-5 —4 -3 —2 —1 0 1 2 3 4 5 -5 —4 —3 -2 —1 0 1 2 3 4 5
Input Signal Voltage V DC Input Signal Voltage VvV DC
Viscosity : 30 mm2/s Viscosity : 30 mm2/s
Valve Pres. Difference : 3.4 MPa Valve Pres. Difference : 3.4 MPa
EH Series
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[ Differential Pressure vs. Metered Flow

EHDFG-01-30- * -XY-30 EHDFG-01-30- * -X-30
40 40
T TN ‘5\/ || c ™ ‘
£ AB £ ~ 5V AB
Ei—30 / \ 'V‘ Ei—30 ] . 'Y‘
— —I —
- v LA /" y— LA
gl Lol T PT 2l 120 PT
& // ! & L 3V
z 3Vl | s —
2 ) 8
+—10 1 10 v
| | 2V s — <
157 1 11.8 | 7.8 | 3.9 o 1567 1 11.8 | 7.8 | 3.9 o
t t
-2V 39 | 78 | 118|157 —2v 39 | 78 [ 118|157
. ‘SV‘ /I 10k Valve Pressure Difference rr‘_~‘——/ 104 Valve Pressure Difference
= (i MPa _av MPa
‘4V‘ / y\r——_
— 20 ——av 20
A B T B ) A B — o .
M gy / Viscosity : 30 mm “/s M Lsv I 0 Viscosity : 30 mm “/s
30—~ Dither: 110 H 7 | Dither: 110 H
PT ™~ pers 1oz PT R / R S
N oL LT T 1] NU/AREEEEEEN
40 i
EHDFG-01-30-*-Y-30
40 ‘
£ P ~— 5V A B
E+—30 \g‘ 'Y
3
== — LA
21120 - — PT
& / I
z 3V
2
Bi—H0 v
157 | 11.8 | 78 | 39 0
—ov 39 | 78 [118]157
L [ 1oL Valve Pressure Difference
e 1 MPa
T T
AB — / 20
—~ ]
(MiETa R
~ 30—~ Viscosity : 30 mm %/s
PT Dither : 110 Hz A
9 Y O
EHDFG-03-60- *-XY-30 EHDFG-03-60- * -X-30
\ 5V
<lleo v £l 60
E A | | AB E | | a8
e Helf e
»1—140 ‘ /\ o T40 1 /A
£ b 2 | v | S
MY/ 2 Ll | 52
El—20 1 2120 ov | 4=
= [T 2v = — To
157 118 7.8 39 157 118 78 39 ,‘V ‘;’g
-2V, L 39 78 118 157 —2V | 39 78 118 157 q=) a
7_‘3\/ | 201 Valve Pressure Difference ‘ / 20l Valve Pressure Difference (1) E
=V MPa v [ [ +1 1] MPa (72553
AB 1 / AB ‘ I IO
]S [I]ES==c=aaris i
—av | 1
UL Viscosity : 30 mm /s | ‘\_’\/ Viscosity : 30 mm %/s ]
PT | —sv PT
’\'\ 60—~ Dither : 110 Hz b FSY 60— Dither : 110 Hz
A I S | A N I
EHDFG-03-60- *-Y-30
£1+—60 5V
€ | AB
3 1
o ] 40 4‘\/ 'A‘
S 3V PT
21120 / 1
= /] 2V
157 118, 78 39 |
—2V 39 78 118 157
7_‘3\,‘ V] 20l Valve Pressure Difference
! . MPa_ |
Ap T
il S T e A
P T l l Viscosity : 30 mm s =
—5V 60— Di . -
| ]‘)nh‘eL ‘llO‘Hz‘ ‘
EH Series
H-55
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I Frequency Response (Travel of Spool)

EHDFG-01 Frequency Hz EHDFG-03 Frequency Hz
01 02 05 1 2 5 10 20 50 01 02 05 1 2 5 10 20 50
o— o . = o— © ] 7T
—20|- —10 — , —20 —10 —~ 4
™~ Gain ~N Gain_
—40 |- —20 —40(~ —20
N )
o 60 —30 o A o 60 —30 " \
e —wl g Phase /] \ 2wl g Phase. \
g —100 g —100
< = < =]
= —120 & \ = —120- &
—140 \ —140 \
—160 \ —160 \
—180 —180
Model Number . EHDFG-01-03- *-Y-30 Model Number . EHDFG-03-60- % -Y-30
Viscosity : 30 mm?/s Viscosity : 30 mm?/s
Supply Pressure : 6.9 MPa Supply Pressure : 6.9 MPa
Flow Rate 1 15%6 L/min Flow Rate 1 306 L/min

I Step Response (Example)

The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.

EHDFG-01 EHDFG-03
T T 1 T T 1
EHDFG-01-30- % -X-30 EHDFG-03-60- % -X-30
100 ﬁ 100 [/T*:BH
X [ ‘ PT X [ ‘ PT
g 75 \ 2 7 \
2 \ 2 \
B B
= 0.1s l = 0.1s l
Z 50 5 50 i
E E
Step Signal Step Signal
— Time — Time
Viscosity © 30 mm?/s Viscosity © 30 mm?/s
Supply Pressure : 6.9 MPa Supply Pressure : 6.9 MPa
H-56 EEXX Series

Directional and Flow Control Valves
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" High Response Type Proportional Electro-Hydraulic Directional and
Flow Control Valves

These valves pursue the ultimate performance of proportional electro-
hydraulic directional & flow control valves and make themselves to have
high response features.

The closed-loop is composed in the valve inside by combination of a
differential transformer (LVDT) and a power amplifier. Thus, high accuracy

and reliability are provided.
In addition to control in the open-loop, these can be used for the closed-loop

system as simplified servo valves.

V—ﬁ
I Specifications zﬁ@
| :
Model Numbers - =1
EHDFG-04 EHDFG-06
Descriptions
Max. Operating Pressure MPa 15.7 15.7 ‘
. 1818 T
Rated Flow L/min 130 280
Valve Pres. Difference: 1.5 MPa
Min. Required Pilot Pressure MPa 1.5 1.5 Graphic Symbols
Min. Required Pilot Flow | at Normal 2 2 © Models without Pressure
L/min at Transition 6 10 Compensator Valve
Max. Drain Line Back Pressure MPa 0.1 or L ]
Hysteresis 1% or less [ e ; ( ]
Repeatability 1% * or less | i M:ﬁj‘
55 45 1 e
FEEIIBNTY HEspOrse (Phase: -90°) (Phase: -90°) N \f;u_?
: X BAV P Thw dy
Coil Resistance 30 Q Internal Pilot
8 24V DC e -
Sigplly [Elestin s | Hoser ( 2lto 28VDClncluded Riple)  [—— ]
Input Signal Voltage Rated Flow / 5V DC 1 PN iﬁi
Input Impedance 10kQ 1 1w
Power Input (Max.) 20 W 3 ) ,,,_L&,,Hg
. Voltage: Max. 30 V DC BAV P THW VX
Alarm Signal Output (Open Collector) Currint: Max. 30 mA External Pilot .E @
Lo
LVDT Output (Sensor Monitor) 5V DC / Rated Travel of Spool ® Models with Pressure :|>:' 5
. 0-50°C Compensator Valve 7 g
e St WS e (With Circulated Air) 2 g.
& The repeatability of the valves is obtained by having it tested independently on the con- $ o
T ©
(1T}

ditions similar to its original testing.

BA P Tow by
Internal Pilot

I Model Number Designation

EHDF G -04 -130 -2 -E -CB -10
. Type of Valve Rated Flow v Pilot Relief Type Pres. Design
Series Number Mounting Size L/min Speall g2 Connection Compensator Number
EHDF:
Proportional 04 130 2 None: None: 10
Electro-Hydraulic G: Internal Pilot Not Provided
. Sub-Plate
Directional and Mountin
Flow Control & 40 E: CB:
Valve 06 280 External Pilot Provided 10

J 1. Spool type shown in the column is for the neutral position.
2. Phosphate ester type fluids are also supported. When phosphate ester type fluids are used, prefix “F-" to the model number because the special
seals (fluororubber) are required to be used.

EH Series H-57
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[ Accessories I Sub-Plate

© Mounting Bolts
Valve Model Sub-Plate Thread Size Mass
Socket Head Cap Screw Numbers Model Numbers Rc kg
Model Numbers i i
Models without Models with Qty DHGM-04-20 15 44
Pres. Compensator| Pres. Compensator EHDFG-04
DHGM-04X-20 34 4.1
M6 x 40 L M6 x 120 L 2
EHDFG-04 DHGM-06-50 ¥4
MI10x45L MI10x 125L 4 EHDFG-06 74
DHGM-06X-50 1
MI2 x 60 L —
EHDFG-06 B Mtg. Bolt Kit L sal .xs—plates auietavailable.tSpec:iifyt k?ub—platet .model rirom tEe tell(l;l; above.
MBK-06-01-30 en sub-plates are not used, the mounting surface should have a
good machined finish. (/)

M Instructions
® Back Pressure to Drain Port
The drain port should be connected directly to the oil tank with a back pressure of not more than 0.1 MPa.
@ Installation Condition (Protection from Magnetic Field of DC SOL)
If a DC SOL. is installed near this valve, the magnetic field of DC SOL. may affect the control flow rate.
Therefore, install the DC SOL. outside the area shown below.

Torque Motor Side
LVDT Side
=)
©
100
EHDFG-04-130-3-*-10 EHDFG-04-130- % - *-CB-10
431 ——
Tank Port “T” 150 130 Pressure Port “P”
. 101.6
Power Indicator Lamp 14.2 N
- 34 * Pilot Pressure Port “X”| N
S| © ‘
@ «
o | ™
@~ o MaSS ..o 17 kg
Plug for Cartridge Filter

11 Dia. Through Drain Port “Y’

17.5 Dia. Spotface 4 Places

Cylinder Port “B”

3 Hex. Soc. 2 Places

Cylinder Port “A”

7 Dia. Through
11 Dia. Spotface 4 Places

Electrical Conduit Connection

G5 Thd.
Amplifier
i % / (Refer to Page H-59)
= o
hy Q ® Y« For alternation of model from external pilot pressure
- o _‘ | @ to internal pilot pressure, take out another inner
(c'\.; | i H @ screw plug behind this plug.
Ll il N
= ¥
MassS ...ooviiiiiiiiiii 105 kg
Locating Pin Mounting Surface
3 Dia. 2 Places (O-Rings Furnished)
EH Series
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EH SERIES

EHDFG-06-280- * - -CB-10

EHDFG-06-280- * - * -10

Pressure Port “P”

147 186

Tank Port “T”

Drain Port “Y”

236

15.8

Power Indicator
amp

[s2]
-

118
921
46
Nianin
]jg
i

Py
=\ S T
| S e e .
PR\ o #T Air Vent
\=ZA\ / @ 3 Hex. Socket 2 Places
Pilot Pressure Port “X” Plug for Cartridge Filter 22 Hex.
13.5 Dia. Through
Cylinder Port “A” Cylinder Port “B” 30 Dia. Spotfaceg6 Places

Electrical Conduit Connection

G )5 Thd.
Amplifier *
- (Refer to below) J
- _
sl @ ® JcFor alternation of model from external pilot pressure
®
A \ X A / B / 6o to internal pilot pressure, take out another inner
-] Q( screw plug behind this plug.
< L
Ui W —
©|
Locating Pin w Mass.....cooviiiiiiii 18.5 kg
6 Dia. 2 Places (O-Rings Furnished)
I Detail of Ampilifier
Terminal Name
© Connecting Terminal
N IN Input Signal ()
[ — J C Input Signal (COM)
e 9 |\ | N | N | N | S | @ O SM Sensor Monitor (to C)
— ] SIG o]
I =
| ) SMI[SIE L SoM C2(OV) (240 O ALARM o Alarm Output S
I . et 1 —24V zS
| * SPARE
J— (orm O oV } Power Supply I3 g
& &8 |§| @ 24V 2 2
L ON 1o CH Output Current Check (to C) 3 o
I o
JDITHER / GAIN 1T}

Use as they are since they are factory-preset to the optimum position.
(Do not touch them in normal condition.)

@ Circuit Schematic
ALARM ALARM

SIG COM SM k1
Y 1. For “SM” terminal, external instruments should have input impedance of

more than 10 k€.

2. For “CH” terminal, external instruments should have input impedance of
more than 10 k€.

J¢3. Use shielded cable for “Input” connection.
The ground of shielded cable must be connected to input signal side.

EH Series H-59
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¥ Sub-Plate
DHGM-04, 04X
190
12 166 6 Dia.
32.2 101.6 2 Places
M6 Thd. 12 Deep 6.7 ‘M0 Thd. 17 Deep
2 Places - 4 Places
50 36 125
34 20 90 Re “D” Thd.
4Pl
18.3 19 46 aces
R - 0
e o 2
O HO— == g o, Bl v "
O B3 ™
of I OO &2 RS Gl
<t — ,
g g das T | ) N © N < R
a = ADBD o O A
e DR %) vh 5 ©
D @)
& A < E B Y o)
11 Dia. Through 658 / 58
17.5 Dia. Spotface 4 Places 14.2 88.1 Re 4 Thd. 102
130 _ 2 Places 137.5
3.6 Dia. 5 Deep 175 Dia.
3 Places 4 Places
Model Numbers D
DHGM-04-20 )
DHGM-04X-20 34
DHGM-06, 06X
12 1233 7 Dia. 8 Deep
2 Places
2 130.2
M12 Thd. 24 Deep 112.7
6 Places 945 11 Dia. Rc /4 Thd. (Rear Side)
77 4 Places
53.2
294
5.6
(7 \J@ © ¥ h
> & :
Q1 0, ¥ =
T P Y -
Qe v &y @ —|©
—| NI o~ oW — ™| O
e b Qe
D) » D)
©\0 © N\ PO
o [17.5 34
29.5| 35
12,5 100.8 50
11 Dia. Through 126.2
17.5 Dia. Spotfac N
APlaces T 156 23 Dia. Re “D” Thd.(Rear Side)
4 Places
Model Numbers D
DHGM-06-50 314
DHGM-06X-50 1
EH Series
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I Input Signal Voltage vs. Flow

Viscosity : 30 mm2/s
Valve Pressure Difference : 1.5 MPa Const.

EHDFG-04 EHDFG-06
A B AB
o c M o c X
e E A} < E JAl
z - PT 53 P T
27 150 > £ -800 —
i i 1‘00 7 i i 200 7
— 1150 ——100
5 -4 -3 -2 1 -5 -4 -3 -2 -1
ARDEEEN: o123 4%
” 40o-1nput Signal Voltage V DC Z 20OInput Signal Voltage\/ DC
- . —1 s
AB 150 A B 30
PT PT
! Differential Pressure vs. Metered Flow Viscosity : 30 mm?s
EHDFG-04 EHDFG-06
——300 T —71—600 T |
+5V. AB +5V AB
= A (X g (X
% & 200 : A % & 400 L av T
£ -150 v, PT £ -300 AP
VT L L~ ‘
100 / 200 +2V
[ 1=
solf ] +2v, 100 ]
59 39 20 — T | 59 39 20
\ o[ 2 X X o[ 2 X X
-2V /; 50 70,89 %9 LoV | ; 100 70,89 8°
Valve Pressure — Valve Pressure
T 100- pifference. MPa o / 200- Difference ~ MP2
A B ] 150 . ﬂlv// - 300
—avL ] 200 ] 400
] 250 M -ov 500
PT -5v PT
300 600
I Frequency Response (Travel of Spool)
EHDFG-04 EHDFG-06
Frequency Hz Frequency Hz
12 5 10 20 50 100 200 12 5 10 20 50 100 200
0— 0 — TR 0— 0 — =
—20 - —10 == oo —20 - —10 T b
T —y = . =40 -—20 Gain
e O $ gl P
S zg 30 S gg 30 Phase :E
—80 |- —80 [— — =
2 Ph: 2 (7]
£ —00f = £ -0 L=
A o ~ m
—1201-3 —10-o -2
1401 < —140- = 20
—t60 - S —160|- 3 2 g.
—180 [~ —180 [~ [
! »no
Model Number : EHDFG-04-130-2-E-10 Model Number : EHDFG-06-280-2-E-10 Io
Viscosity 1 30 mm?/s Viscosity 1 30 mm?/s w
Pilot Pressure  : 15.7 MPa Pilot Pressure  : 15.7 MPa
Travel of Spool : +10% of Rated Travel Travel of Spool  £10% of Rated Travel
[ Step Response
The step responses below are those obtained when the valve itself is tested independently.
The step responses may differ from them when the valve is used in combination with other control valves.
EHDFG-04 EHDFG-06
EHDFG-04-130-2-E-10
X 100 f X 400 EHDFG-06-280-2-E-10
g g 9
& 80 & 80 / \
5 50ms 3 5 / \
3 60 |~ ] / 50ms \
& — U g 60 e
40 Step Signal 50 Step Signal
— Time — Time
Viscosity : 30 mm?/s Viscosity : 30 mm?/s
EH Series
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