High Response Type Proportional Electro-Hydraulic

Directional and Flow Control valves

This valve pursues the ultimate performance of
proportional electrohydraulic directional & flow control
valves and make themselves to have high response feature.
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, this can be used for
the closed loop system as a simplified servo valve. Graphic Symbol
Specification Models without Pressure
Compensator Valve
Model
Numbers EHDFG-04 EHDFG-06
Description
Max. Operating Pres. Kgf/cm® 160 160
Rated Flow Valve L/min.
Pres. Difference: 15 Kgf/cm® 130 280
Min. Required Pilot Pres.  Kgf/cm® 15 15
Min. Required Pilot at Normal 2 2
Flow L/min | at Transition 6 10
Max. Drain Line Back Pres.  Kgf/cm® 1 1
Hysteresis Less than 1 %
Repeatability Less than 1 %
Frequency Response Hz Refer Frequency Response on Page 10
Coil Resistance Q 30
. +24VDC .
Supply Electric Power (21 to + 28 VDC included Ripple) External Pilot
Input Signal Rated flow / £ 5V DC Models with Pressure
Compensator Valve
Input Impendence kQ 10
Power Input (Max.) W 20 %
Alarm Signal Output (Open Collector) Voltage: Max. 30 V DC | VWL\‘T i P(\ ‘Lj /Jﬁl ‘
Current: Max. 30 mA | @ b
LVDT Output (Sensor Monitor) + 5V DC/Rated Travel of Spool \ N % \
_ 0 0-50 \ ] ol o |
Ambient Temperature C (With Circulated Air) \ A \
| i |
The repeatability of the valves is obtained by having it tested independently on Ll 7”7[?; T ]
B A P TV wuy

the conditions similar to its original testing. . L Pil
nternal Pilot

Model Number Designation

EHDF G -04 -130 -2 -E -CB -10
. Type of | Valve | Rated Flow %] Pilot Relief Type Pres.| Design
Series Number Mounting | Size L/min Spool Type Connection | Compensator | Number
EHDF : S
. None:
Proportional . 04 130:130 12 | o Internal None:
Electro-Hydraulic | G : T Pilot Not provided
Directional and Sub-Plate provi 10
. | E: CB:
Flow Control Mounting Ok External Provided
Valves (Sub-Plate 06 280:280 |40 |, X
. | Pilot

Mounting)

1 Spool type shown in the column is for the center position.
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Attachment

Models Without Models with
ML) Pres. Compensator | Pres. Compensator L
Mo6x40Lg. M6x120Lg. 2
EHDFG-04
M10x45Lg. MI10x125Lg. 4
M12x60Lg. - 6
EHDFG-06 Mg Bolt Kit | Set
- MBK-06-01-30 ©
Sub-Plate
Valve Sub-Plate Pipe Connection | Mass
Model Numbers Model Numbers Rc Thd. Kg.
DHGM-04-2080 1/2 BSP.F 44
EHDFG-04
DHGM-40X-2080 3/4 BSP.F 4.1
DHGM-06-5080 3/4 BSP.F
EHDFG-06 7.4
DHGM-06X-5080 1 BSP.F

Care in Application
Back Pressure to Drain Port
The drain port should be connected directly to
the oil tank with a back pressure of not more
then 1 kgf/cm’.
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

160

ol L
o| ¥
-~

|50

100

Sub-plate are available. Specify sub-plate model from the table above.

When sub-plates are not used, the mounting surface shall have a good machined finished.

EHDFG-04-130-3%¢ -3% -3 -10

EHDFG-04-130- 3¢ - 3% - CB -10

e

L]

Q|

221

Mass : 17 Kg.

431
150 142 1103106 Van Pressure Port "P"
Tank Port "T" . “ . Pilot Pres. Port "X
—~ Power Indicator Plug for Cartridge Filter,
= Lamp r 22 Hex.
e
e R —
0
{ Air Vent
. 3 Hex. Soc.
11 Dia. x Thru. / 50 Drain Port "Y" 2 Places
17.5 Dia. Spotface
4 Places / Cylinder Port "B"
Cylinder Port "A" 7 Dia. x Thru.
) ) ) 11 Dia. Spotface
Electrical Conduit Connection 2 Places DIMENSIONS IN
T\ 1/2 BSP.F Thd. MILLIMETRES

_ i [ ‘

< en 3

=g R

— |1 ©
11T
— : i) }
3Dia. \ Mounting Surface
Locating Pin O-Rine Furnished
Mass : 10.5 Kg. 2 Places (O-Ring Furnished)

For alternation of model from external pilot pressure to internal pilot pressure, take out another inner screen plug
behind this plug.
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EHDFG-06-280- 3 - 3 - 3 10 EHDFG-06-280- 3 - 3 - CB - 10

484
147 186 ‘
15.8 130.2
Tank Port "T" 53.2
© Power Indicator Pressure Port "P"
Lamp /f@/ Drain Port "Y"
oo| — : Mass : 29.6 Kg.
=g -
Air Vent
3 Hex. Soc. 2 Places
Pilot Pressure Port "X" " /77| Plug for Cartridge Filter
. nA M 22 Hex.
Cylinder Port "A" . i der Port "B" 13.5 Dia. x Thru.
Electrical Conduit Connection 20 Dia. Spotface
1/2 BSP.F Thd. 6 Places
‘ | For alternation of model from external
— \@ pilot pressure to internal pilot pressure,
Wi @ . .
@ _ \ < A u / takeout another inner screw plug behind
¥ . N :
T this plug.
sep B ||l 1
U
I L— i i .
* 6 Dia. f N Thounting Surlace DIMENSIONS IN
Locating Pin (O-Rings Furnished) MILLIMETRES
Mass : 18.5 Kg. 2 Places
Detail of Amplifier
Connecting Terminals
{ @ @ Terminal Name
EN ENIENIENIENIENIEN IN Input Signz
put Signal ()
[ ®
T,,Jf AR AR ARARARARARA| O C Input Signal (COM)
| ‘ .
SM S M C
71 77777 L,, | @ @ w56~ com mm O Al ensor Monitor (to C)
| ! SENSOR || ALARM Al SIG Aarm O
‘ MONITOR arm arm Output
| |
R = O com
‘ ‘ ‘ 3 ‘ 24V
{8R)- {8R)- o
{ @ @ @ @ ov Power Supply
‘ ‘ 24V
Dither /Gain CH SOL. Output Current Check (to C)

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

1 For “SM” terminal, external instruments should have
ALARM ALARM . .
SIG  COM SM 1 input impedance of more than 10 kQ

2 For “CH” terminal, external instruments should have
input impedance of more than 10 kQ
3 Use shield cable for “Input” connection.
The ground of the shield cable must be connected to
SENSOR input signal side.
3
INPUT
N
_____ c
i
+24V| 0 =24V EH Sel'ies
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[ Sub-Plate: DHGM-04,04X
6‘D”
Model No. Pipe connection (BSP.F)
DHGM-04-2080 12
DHGM-04X-2080 3/4
190
12 166
32.2 101.6 1/4 BSP.F Thd.
76.7 6 Dia. 2 Places 2 Places
M6 Thd. x 12 Deep 50 M10 Thd. x 17 Deep 125
2 Places 34 /" 4Places 90 "D" Thd.
= ~ 18.3 _ 46 | /— 4 Places
A e ¥ O
i o
Ne) AR e — o X ’777 - - )
Slol ¥ R w T P X = o © ‘ ‘ T %} =
SR Z g g b gty [BIT 5 O S
X AT ANl 0
658,958 o9 o
© © ~ © ©)
11 Dia. x Thru. 14.2 65.8 \—17.5 Dia. 19 58
17.5 Dia. x spotface 88.1 4 Places 20 102
4 Places 130 36 137.5
3.6 Dia. x 5 Deep
2 Places
DIMENSIONS IN |
MILLIMETRES
1 Sub-Plate: DHGM-06-06X
“D”
Model No. Pipe connection (BSP.F)
DHGM-06-5080 3/4
DHGM-06X-5080 1
204
12 180
25 130.2
112.7
94.5 H
77 >
=
5 T'z 7 Dia x 8 Deep % S
MI2 Thd. x 24 Deep 9. / £s
6 Places 5.6 11 Dia. x 1/4" BSP.F 35 g
/‘ 4 Places e C;
| | 1 n ] A1
/7 \ / \ —_
| \ ! | < =
NV NS i
— — =
S P I IS P I R
— T ') | v =) E g
SIS T A A T e - £3
| — m <> /\ij\y (C)\‘ g [=]
OO o 7O T O
S 11 Dia. x Thru. ™
g 17.5 17.5 Dia. Spotface
29.5 4 Places 50
1008 23 Dia. "D"Thd
ia. .
126.2 4 Places (From Rear)
156
EH Series

Proportional Electro-Hydraulic Directional and Flow Control Valve
689



Flow Vs Input Signal Voltage

Viscosity : 30cSt : 15 Kgf/em” — Const. Pressure Difference.

EHDFG-04 EHDFG-06
p \
2 E AP g Ap
5 o A X
27 = v &2 =300 = PT
L‘rl‘oo y L“ 200 47
—150 { —100
5.4 32 5432
0 ‘1 > 3 4 5 01 2 3 45
50| —{Input S‘ignal* looilnp‘ut S‘igna‘li
> Zad lOQ vV DC - Z 200 Vv DC
AB 150 AB 300
PT PT
Differential Pressure Vs Metered Flow
EHDFG-04 EHDFG-06
o g2 %
+950 : AB —500 + AB
ZE 20 b X 3 £l 400 /i/// X
£ 150 Ty T " L300 T
T ; |1 T \ L~ +‘
100 200 / -
50 100 1 +2V]
60 | 40 | 2 e 60 | 40 f
v | L A%120 [ 40 [ 60 ‘ L0120 | 40 | 60
—T / 50‘7 Valve Pressure™ | A // lOO*valve pressujr?
| = 100- Difference — ’j/ — 200— Difference -
BV | Kgf/em? 3\V/ |~ | Kof/em?
AB | 159 AB Ty | A 30(\}
Ay 200 mat 400
PT | | PT /—S(V L1 |
. 250 g 500
300 600
Frequency Response (Travel of Spool)
EHDFG-04 Frequency (Hz) EHDFG-06 Frequency (Hz)
1 2 5 10 20 50 100200 1 2 5 10 20 50 100 200
07— OrF—F—=] ] 0 OpF—F—711 ~
201 il i 20F -10 WEmcs ™
ok Gain| 10k 20
-60f-3 30 t Gain
805 -6017 50 B
| M Phase 80k
-100o ~ Phase
_]207; 1001~ %
1403 -120f~ =
-160r 0O 1401 .E
-1801 -160 O
-180
Model Number : EHDFG-04-130-2-E-10
Viscosity - 30eSt Model Number : EHDFG-04-130-2-E-10
Pilot Pressure  : 160 Kgf/cm Viscosity - 30 ¢St
. 0, .
Travel of Spool : + 10% of Rated Travel Pilot Pressure  : 160 Kgf/em’
-4 0,
Step Response Travel of Spool : + 10% of Rated Travel

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
S T T 1 S [ T T 1
— EHDFG-04-130-2-E-10 — EHDFG-06-280-2-E-10
é 100 8 100 r
% & 0 \
= Ly |
T o ER \
c& 1 50msec \__ CE 60 50msec
= w0 — =50 -
_ Step Signal | St‘cp Sig‘nal
—Time —Time
Viscosity : 30cSt Viscosity : 30cSt
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