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Proportional Electro-Hydraulic Relief Valves

M

CEYEBEDEHY U — 2 1/8HBIERE A S A vy ) ) — TSR & RRHKER S
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NaEANEEISH LT, HAIICHIES 2 ZenTEET,

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.

Bt % Specifications

ETFNLES
Model Numbers| EHBG-03 EHBG-06 EHBG-10
J H Descriptions
% = R )1 Max. Operating Pres. 24.5 MPa
i K Wil & Max Flow 100 L/min 200 L/min 400 L/min
% /N W B Min Flow 3 L/min 3 L/min 3 L/min
~ “EFILFSORKR B
£ ) 3 % Pre§sure TILTE T DORERL ' )
Adjustment Range Refer to Model Number Designation
a2 4 )L K $i Coil Resistance 10Q
B X 7 ) ¥ Z Hysteresis 2% (1%) LI T*Y 2% (1%) or less*!
M & L M Repeatability 1%L T*2 1% or less*?

Fwe B rF Tk

Frequency Response

38— Y ORISR

Refer to Frequency Response on Page 38.

= yE . DC21V~28V &) v 7“1»)
ﬂ !A Eg, ‘/\ EE]
it %5 ¥ U5 % = Supply Electric Power DC24V {5110 98V DC Included Ripple
I K4 & % /1 Power Input (Max.) 28W

N i C:15.7MPa/DC5V %kiﬁ%ﬁ)
===
A J1 1§ 5 % E Input Signal Voltage H ® 245 MPa/ DC 5V (atMax. Flow
ANAVE =KV 2 Input Impedance 10k Q
YEH B AN

(bgvo28F—-Tvavs4)
Alarm Signal Output (Open Collector)

FBIE : A DC30V  Valtage : Max. 30V DC

TEVL © K 40mA Current : Max. 40mA

JISHERES

C :DC5V/15.7 MPa

Graphic Symbols
‘ |

7

*=TVIN—=T
Open-Loop Type

E J1 12 5 ) J1  Pressure Signal Output H: DC5V /245 MPa
; ' o [BIRD B B B4
M=) —_~
fili I F& DE ¥ % Ambient Temperature 0~50°C with Circulated Air
i & Mass 33— UM Refer to Page 33

*1.( ) ADIKIZZa—ZFL—FTEDOBRE T,

* 2. [Al— GBI 5P AR DB A DT,

% 1. The value in ( ) is for the closed-loop type.

2. The repeatability of the valve is obtained by having it tested independently on the conditions
similar to its original testing.

BTEF)IVESDEBR Model Number Designation

F =TV N—T NI
Open-Loop Type with Sensor

20— —TH
Closed-Loop Type

EHB . G —03 —C -s —50
) — TR E & eI FEOR G p. - = =]
Series i+ Type of Valve Pres. Adj. Range Control Type Desien Number
Number . Mounting Size MPa P g
EHB : PG 03 _ . . 50
oo | NI ERE ATV IL—
HAmRR 7T s
DETE I {55 7 C:*~157 one - Dpen-Loop
Proportional i Sub-Plate
L ! o6 | 50
Electro-Hydraulic! Mounting . ) X
Relief Valve | H:%~245 SIA—TFUIN—T - ¥ yIHEK
E Open-Loop with Sensor
! 10 L:Zu—xXFL—7 50
; Closed-Loop

1) KENC/R IR HEIFH O TERIE IS DWW TId, 35N — Y DI FRIE IRt 2 T2 < 2 &0,

Note: For the lower limits of the adjustable pressure shown with an asterisk (%), see the minimum adjustable pressure characteristics on page 35.
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Bt B & Attachment
@HU/R)U b Mounting Bolts

EFAE S AVEVACH 20l
Model Numbers Socket Head Cap Screw
EHBG-03 M12X40L:--+- 45 4 Pcs.
EHBG-06 M16X50L:--+- 4F 4 Pcs.
EHBG-10 M20X60L:---- 4 4 Pcs.
WY JJLU—bk Sub-Plate
} - ~ @Y7 7L — L EZHHADOEAZ, FiLETAEFEFIC
SESILER H$7 T EFLES e B oR T &0, BB, ¥ 77V — & A
Valve Model Numbers Sub-Plate Thread Size Mass 75 5 28 WSSO IS AR I % 6-STHE 1T H: BT 2
Model Numbers Re kg Sy,
BGM-03-20 34 2.4 @Sub-plates are available. Specify sub-plate model from the
EHBG-03 table left. When sub-plates are not used, the mounting
BGM-03X-20 1) 3.1 surface should have a good machined finish.
BGM-06-20 3 4.7
EHBG-06 Vi
BGM-06X-20 1 5.7
BGM-10-20 11 8.4
EHBG-10 /i
BGM-10X-20 1V 10.3
BEALOER Minstructions
Pl @Piping to the Reservoir

flaD e & Pfic ¢, EAE X ¥ ISR L TL E &0,
Z O, FOWKIZHTHPIZAN TS ZE 0,

O/ NREDES
BEENPARGEIZEDZENHD EFD T, 3 L/minkl
TR X0,

0ZEH
b IE RAeTRIE A B o _ERRIZ T RIS
NIMBEFENE7S5 2L ThD £7,

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.

SR NEEH Additional pressures for sefety valves at shipment
= = Y faf B D A B Extra pressures to be added at shipment
ETNES MPa Model No. MPa
EHBG-03 1.5 (s 50 L/min) EHBG-03 1.5 (at 50 L/min)
EHBG-06 1.5 (A& 100 L/min) EHBG-06 1.5 (at 100 L/min)
EHBG-10 2.5 (A 200 L/min) EHBG-10 2.5 (at 200 L/min)

HHESIO RS ERNE A & 72 3R RO _LIR2 T % 2 B4
123, PRICK D REFORTEENEIEL, HEBLTIZE0,
BOEHS 1= (1D FBR) + CRFENEE+17)

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 ) +

k. RELNEFET 256, REFROIEIHER L & KNG ( Additional pressure indicated below )
FIENZlg &N PR L 3, #R%EST oy 7+ b A To lower the pressure setting, turn the safety valve pressure
HTLZ&E N, adjustment screw anti-clockwise. After adjustment, be sure to
tighten the lock nut.
EHBG-03 EHBG-06 EHBG-10
2.5 5 5
4 2.0 4 4 g 4
£ . £n £
3% 15 6 3 SH 3
£ I g 1 ] S
= jj 1.0 =N 2 B2l 2
< = =1
< " 05 27 2N
MPa MPa MPa
0 25 50 75 100 0 50 100 150 200 0 100 200 300 400
Flow Rate L/min Flow Rate n Flow Rate min
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@EHBG-03,/06,/10-%-50 : #—7J)L—7#, Open-Loop Type

@®EHBG-03,/06,/10-%-5S-50 : #—7VIIL—T eV YAEH
@®EHBG-03,706./10-%-L-50 : 7O0—X R)L—T#

Closed-Loop Type

Open-Loop Type with Sensor

EWHLRIT
B & Mass kg Power Indicator 4- g HIT
mp $JE<SOEL
o =T N~ o " Dia Through”
ETFNHS F—F U —TI YUY NE Eu?l;j;:i:;fied “Jl;’lDia. Spotface
Model g Open-Loop Type A : aces
Numbers Ol e with Sensor
PERLOOPYPE | 2k —T H \
Closed-Loop Type
EHBG-03 56 63 B
SN - s N o ©
EHBG-06 6.8 7.5 = |
EHBG-10 10.5 11.2 % %
TVT
(i TARAI323~ - Y 2I)
Amplifier (Refer to Page 23) B Y E— LT
Tank Port “T”
JEJiR — b p”
Pressure Port “P”
" AR Gl
Electrical Condui L
Commcton & 'ma T i
Closed-Loop Type
Y Open-Loop Type with Sensor
{ Ty 29 b il 10
ITFANVE NI 3 i n LOCI;N“; 10;;}5
i RAFRIE N FIERL
Air Vent 3 Hex. Socket \ " " *%71( fmjmg A
Safety Valve Pressure Adj.
(\‘ ''''''''''''''' N 7'7'7'733 Screw 3 Hex. Socket
e
© TOTEAHERE &
< z Pl 3
Manual Pressure Adj. 1 [
‘ - Screw 3 Hex. Socket 7
I
‘ THTE il 22
Adaptor
_ Octagonal Width 22
-1 T T T
\ \ v 1] [
ARk AR
0
@ V)
Hutm (0V » k) s ..
Mounting Surface ME“%W) L ¢6 v
(O-Rings Furnished) Locating Pin 6 Dia
K ZOR=MIPI LI THETPIFRITIEFEHALEE A,
% This port connection is not used.
ETFLES
A B D
Model No. ¢ = 3 2 > B
EHBG-03 53.8 53.8 76 11.1 26.9 | 119.1 | 13.5 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 | 102.5 | 21.5 32 33.5
ETNFHS L N Q U v HUfh it P RCDISOMUS IS A S
Model No. Mounting Surface
EHBG-03 130 202 220 26.1 | 106 I1SO 6264-AR-06-2-A
EHBG-06 130 202 220 36 122 1SO 6264-AS-08-2-A
EHBG-10 166 238 256 45 155 I1SO 6264-AT-10-2-A
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H2JJU—bk Sub-Plates

BGM-03, 03X
06.06X 4-¢ "d" X, ¢ "e" ¥ A
.I O\ .I OX “d” Dia. Through
“e” Dia. Spotface B C
4 Places b £ z
4-"h"
“h”, 4 Places Rec 1/4
F .2, Re Y4 Thd.
K $6.2 7%
% ‘ = 6.2 Dia.
QO a
=z
ﬁf/(? > S
| X @ > -
I o 4 o
T
@ ar
J \%
OO 255
' “b” Dia. 2 Places
$7 TGE 10
7 Dia. 10 Deep
EFILES
Model No. A B C D E F H J K L N P Q S
BGM-03 86 26
—F— | 86 60 13 53.8 3.1 26.9 149 13 123 32 97 53.8
BGM-03X 95 21
BGM-06 106.5 27.2
——FF | 108 78 15 70 4 35 180 15 150 51 121 66.7
BGM-06X 119 18
BGM-10 138.2 30.2
—F— | 126 94 16 82.6 5.7 41.3 | 227 16 195 62 154 | 88.9
BGM-10X 158 17
EFNLES
Model No. T U Vv X Y z a b d e f h n
BGM-03 32 Mi12htE20 | %
m 19 47.4 0 22 22 10 20 14.5 11 17.5 19 M12Thd. 20 Deep| 1,
BGM-06 40 M6l | %
—BGM-OGX 37 55.5 | 23.8 | 334 11 = 25 23 13.5 21 24 MI6Thd. 25 Deep| 1
BGM-10 50 M20at2s | 1%
—BGM-IOX 42 76.2 | 31.8 | 44.5 12.7 3 32 28 17.5 26 31 M20 Thd. 28 Deep| 1 1
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BEERZEFE Min. Adjustment Pressure

i

———F =7V )L—T Open-Loop Type
————— 27— —T7T  Closed-Loop Type
EHBG-03 EHBG-06
2.0 2.0
o h 1.8 o h 1.8
5 1.6 § 1.6
S, S, —
é; 1.2 — é 1.2 e - o
10 = T 10 /,;
T 08 = ] T 08 ]
<CH_£ - ,”’/ // <H—£ - /
& 08l £ 06z
=7 0.4 =] =7 0.4
MPa MPa
02 02
0 0
0 25 50 75 100 0 50 100 150 200
it it L/min it it L/mi
Flow Rate ! Flow Rate /min

BALESEE-E%E

Input Signal Voltage vs. Pressure

‘ F—T)L—T# Open-Loop Type ‘

EHBG-03-3%

Hi® Flow Rate : 100 L/min

EHBG-06-%

Wi Flow Rate : 200 L/min

25.0 25.0
225 // 225 //
20.0 20.0
EHBG-03-H EHBG-06-H
o 175 o 175
S D {IG N/
g, 150 4 150
£ M / £h 1% /
12.5 ~ 12.5 _
MPa MPa
10.0 -~ 10.0 44
75 75
"\ EHBG-03-C "\ |EHBG-06-C
5.0 5.0
25 /‘ 25 %
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ANfE5dEE ANESEIE \ pe
Input Signal Voltage Input Signal Voltage
‘ o0—XRJL—T#; Closed-Loop Type ‘
EHBG-03- % EHBG-06- ¢
Vit Flow Rate : 100 L/min Vit Flow Rate : 200 L/min
25.0 25.0
225 / 225
20.0 20.0
EHBG-03-H-L EHBG-06-H-L
o 175 v 175
S \/ SE \/
g, 150 %150
£ £
12.5 12.5
MPa / MPa
10.0 / 10.0
75 75
N\ EHBG-03-C-L "\ EHBG-06-C-L
5.0 5.0
25 7 25—
0 0
0 1 2 3 4 5 0 1 2 3 4 5
AN FEE ANE5ELE
Input Signal Voltage Input Signal Voltage
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Z Min. Adjustment Pressure

o
QO

20
1.8
1.6
1.4

Viscosity : 30 mm2/s

F B

1.2
1.0
0.8
0.6
0.4

by

0.2

K5 % Viscosity : 30 mm2/s

Pressure
[ri

<
g

Pa

Pressure
H

<
by

Pa

EHBG-10-3¢

EHBG-10
/
/
/|
/
A/
. - ]
7 /
//
100 200 300 400
By =X
L) /min
Flow Rate

Wit Flow Rate : 400 L/min

25.0
225 /
200 EHBG-10-H
17.5
15.0 i
125
Vs
10.0 A
7.5
EHBG-10-C
50 //\
2.5
0
0 1 2 3 4 5
ANE5EE
Input Signal Voltage
EHBG-10-%
Vit  Flow Rate : 400 L/min
25.0
225 /
20.0
EHBG-10-H-L
17.5 /
15.0
125 /
10.0
e A _EHBG-10-C-L
5.0
25 77
0
0 1 2 3 4 5
ANE5ELE
Input Signal Voltage
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W2 -EHiSE Flow Rate vs. Pressure

K5 % Viscosity : 30 mm2/s

EHBG-03
[ 20—XRJL—7F Closed-Loop Type |
EHBG-03-H-L
245
© 235
§’i 225
L1187 EHBG-03-C-L
147
MPa 43 7
[ #—F~IL—T#, Open-Loop Type |
EHBG-03-H
245
o 235
2 g |—
173 . ~ _
£y 1s7 EHBG-03-C
—
147
MPa 137 |— |
L | | | |
0 25 50 75 100
W )
Flow Rate L/min
EHBG-06
[ JO—XRJL—T# Closed-Loop Type |
EHBG-06-H-L
245
L 230
SIE
¢ %1% EnBGoscL
£4 157 —
=
14.7
MPa 43 7
[ #—F2)V—T# Open-Loop Type |
EHBG-06-H
245
L 230
2 55—
7 .
£y 1s7 EHBG-06-C
14.7
MPa 137 — |
L | | | |
0 50 100 150 200
Flow Rate L/min
EHBG-10
[ 2O0—ZRJL—T# Closed-Loop Type |
EHBG-10-H-L
245
o 225
SE
g %0 EHBG-10-C-L
Ejj 15.7 L
13.7
MPa 44 7
[ #—7~IJL—7#, Open-Loop Type |
EHBG-10-H
245
v 225
SIE
7, 20 EHBG-10-C
£ 157 =
D_‘ /
13.7
MPa 147 |——]
L Il Il Il Il
0 100 200 300 400
Flow Rate L/min
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WiE—-EHiSE  Viscosity vs. Pressure

U Oil : 1SO VG46 Oil

EHBG-03 it Flow Rate : 100 L/min
[ 20—XRIL—7F Closed-Loop Type |

EHBG-03-H-L
249
L -
é"t 245
5} 24 EHBG-03-C-L
-03-C-|
& 16.1
MPa 15.7 —
15.3
[ #=—F~IL—TF Open-Loop Type |
EHBG-03-H
249
QL
&%«H—: 24.5
g} 24 EHBG-03-C
& -03-
& 16.1
MPa 157
15.3
Rl L . . . . . .
Temperature 30 35 40 45 50 55 60C
i 1 gy 44 30 21 mméls
Viscosity
EHBG-06 #ift Flow Rate : 200 L/min
[ 2O0—ZRIL—7# Closed-Loop Type |
EHBG-06-H-L
24.9
QL
%E 24.5
$jj 24 EHBG-06-C-L
= - -C-|
A~ 16.1
MPa 15.7
15.3
[ #—F~IL—T#, Open-Loop Type |
EHBG-06-H
24.9
o ] T
E'I 24.5
gjj 4 EhBG-06-C
- - -
~ 16.1
MPa 157 —
15.3
(EH i L L L L L I I
Temperature 30 35 40 45 50 55 60C
%‘b‘ E 44 30 21 mm?/s
Viscosity
EHBG-10 i Flow Rate : 400 L/min
[ 20—XRIL—7F Closed-Loop Type |
EHBG-10-H-L
249
[T —
&a«,:t 245
g} 24 EHBG-10-C-L
-10-C-|
&N 16.1
MPa 157
15.3
[ #—F~IL—TF Open-Loop Type |
EHBG-10-H
9
= 245 L
gt i e
@ 24.1
L
fur EHBG-10-C
ﬂ*} J 16.1
MPa 15.7 e — —
15.3
R L . . . . . .
Temperature 30 35 40 45 50 55 60C
i 1 gg 44 30 21 mméfs
Viscosity




WAy JInERFE () Step Response (Example)

i

EHED—X

AR FREETHML 22D TS, Lia->T, TREhOff JEVEESS
FMEIC K D REn R D £, K5 & Viscosity : 30 mm2/s

The step responses below are those obtained when the valve it-self
is tested independently.

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

F—T2IL—TH; Open-Loop Type

(W& W Flow Rate : 100 L/min) (% & Flow Rate : 200 L/min)

EHBG-03-C EHBG-06-C
19.6 19.6
17.6 17.6
157 15.7
S 187 / £ 137 /
» / \ ]
§ﬁ11.8 02s g, 118 0.2s
7 o8 | | = \ 7 o8 i
MPa g B ‘%{ ‘ MPa g el \
WS T ! ROE(S
59 Step Signal 5.9 Step Signal
3.9 — 3.9 Ll
— I [ Time — I [# Time
EHBG-03-H EHBG-06-H
29.4 20.4
245 245
[ (
[ [5)
g + 19.6 { % It 19.6 {
o 0.2s o 0.2
&h 147 [~ \ £ 14.7 = \
' \ ' \
MPa B MPa
9.8 ﬁftﬁ 5 9.8 WiEES
Step Signal Step Signal
4.9 — 4.9 —
— K [ Time —= F [ Time
o0—XRJL—T#; Closed-Loop Type
(#t & Flow Rate : 100 L/min) (it & Flow Rate : 200 L/min)
EHBG-03-C-L EHBG-06-C-L
19.6 19.6
17.6 17.6
15.7 15.7
L &
5 187 I 5 187
§ 11.8 0.2s § 11.8 0.2s
e PN e
MPa MPa
78 BoEEs 78 BElE S
5.9 Step Signal 5.9 Step Signal
3.9 — 3.9 L
— [f [ Time — ¥ [# Time
EHBG-03-H-L EHBG-06-H-L
29.4 29.4
245 245
5] [5)
g’£19.6 / sélj:‘w.s [ \\
o 0.2 o 0.2
SR = \ SR ] \
MPa - 1 0 MPa
9.8 ﬁx‘ﬁ:’fﬁ‘ﬁ 9.8 BOEfG T
Step Signal Step Signal
4.9 — 4.9 —
— ¢ [ Time — I§ [ Time

ERY)—-XHE@EAYU-TF

19.6
17.6
15.7
[5)
5 E 137
n
E j e
9.8
MPa 78
5.9
3.9
29.4
245
g
2 H 196
8
=
&N 147
MPa
9.8
4.9
19.6
17.6
15.7
g
5 E 137
g 11.8
9.8
MPa 78
5.9
3.9
29.4
245
(5]
Egt
S H 196
8
=
& 147
MPa
9.8
4.9

Trapped Oil Volume : 1 L

(# & Flow Rate : 400 L/min)
EHBG-10-C

[

I

I

B

Stei) Signal
[

— [KF [ Time

EHBG-10-H

——

=)

RS

Step Signal
L

— I [ Time

(#i & Flow Rate : 400 L/min)
EHBG-10-C-L

4

B

Step Signal
| |

— [ [# Time

EHBG-10-H-L

RN

Step Signal
[

— I [ Time
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WEEESM  Frequency Response

F =7 —=7 OpenLoop Type B2 &  Trapped Oil Volume : 1 L
""" oa—ZF)L—TJE  Closed-Loop Type i & Viscosity : 30 mm2/s
EHBG-03
JE 8 Frequency (Hz)
0 0.2 0.4 0.7 1 2 4 7 10 20 40
__—-—"‘!'—-'t::\\\ __‘--——-m—-._g:: ______ -
T~ ~
-20 -10 =] N
~~L L] /‘ /' >
—40 -20 RS N
N SN 7' 4 Gain
—60 -30 N S
ey N \
hL § —80 \A\\ /\\
] /TN X
£ —100 . \
(%) = 75 NIk
-120 v Y
(dB) {74 Phase \ \\
—140 \
-160 1= )4k Pressure : 7.8£1.6 MPa \ H
i . Flow Rate : 100 L/min \
—180 I A o
T T T TTTT \
EHBG-06
JE R Frequency (Hz)
0 Bz 0.4 07 1 2 4 7 10 20 40
e e T S Y = e
\\\§ T ——— _ \\\\ Iy ~~.
—20 —10 = e i
o N
—40 —20 RN "h 2,
\\ . /
—60 —30 -
- N AN MJ’ A ¥ Gain
i g —s80 A S
2 \
M % —100 ) N L
() = T K fifH Phase N \
—120 18 \ \
v \ \
\
\
1 \
—160 T JIRNE  Pressure : 7.8+1.6 MPa V
i i Flow Rate : 200 L/min \ \
_1 80 Il | Il Il Il Il I | | N
T TTTT I .
EHBG-10
JEl% B Frequency (Hz)
0 0.2 0.4 0.7 1 2 4 7 10 20
— - dl_ L [T~ S e g
===l e
—20— -10 \\\ qu.
I~ N
— a ~ \\
40— -20 N / .
. o~ 60— —-30 A S
7. _é'," \ N ' 4~ Gain
~ 80— ~
Mg N A
= e fi#H Phase \
(%) & —100}— g \
Fi= \
v &} \
—120 |— ‘\
(dB) )
\
—140 |— \ T
\
_ \
-160 [— — I JJRIE  Pressure : 7.8£1.6 MPa T
it & Flow Rate : 400 L/min \‘\
_180 | | | | | I I
T T T TTTT ~
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