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

High response, high precision and high reliability are achieved be a combination of a compact and powerful solenoid
and a spool-position-detection LVDT.
Direct type ELDFG-01/03 and two stage type ELDFG-04/06 (which use the ELDFG-01 as a pilot) are available.

M Direct Operated Type Directional and Flow Control Valves

This product can be interchanged with the simpliffied servo valve to perform position control and pressure control.
Compared to nozzle flapper type servo valve, this product has excellent contamination-related problems.

B Specifications
Model No.
Description ELDFG-01 ELDFG-03
Max. Operating Pressure
MPa (PSI) 31.5(4570)
Max. Tank Line Back Pressure
MPa (PSI) 21 (3050)
Fetial Hlay L/min (U.S.GPM) ;85 ;8 gg; 40: 40 (10.6)
Valve Pres. Diff. : 1. ) . :
alve Pres. D1 1.5 MPa (220 PSI) 35:35 (9.2) 80: 80 (21.1) -
Hysteresis 0.5% or less E_IB
Repeatability 0.5% or less =0
3C2, 3C40: 29 ms
Step Response D= WL 30 ms 3C2P: 25 ms 18l
(Typical Rating) 3C2, 3C40: 26 ms
100 — 0% 38 ms -
3C2P: 23 ms Graphic Symbols
Phase 48 Hz 3C2, 3C40: 36 Hz
Frequency Response | -90 degree 3C2P: 41 Hz ELDFG-01 ELDFG-03
(025 %V) Gain 3C2, 3C40: 35 Hz
52 Hz AB AB
-3dB 3C2P: 38 Hz
Rated Current Max.2.5 A Max.3 A Z"’L' ZI‘L'
Coil Resistance  [20°C (68°F)] 390 30 AN TS o e
Power Input Max. 25 W Max. 27 W soLa SOLb SoL a SoL b
Approx. Mass kg (Ibs.) 3.2(7.1) 7.5 (16.5) 5’62 262
3C2P 3C2P
AB AB
B Range of Flow Control — —l
See “Valve Pres. Difference vs. Flow Rate” below charactristics for RO, T,
the appropriate range. . »
SOL.a SOL.b SOL a SOL b q>,
PT PT s
3C40 3C40 =
ELDFG-01 ELDFG-03 =
Control Type Control Type Control Type Control Type 8
4 Port Valve 3 Port Valve 4 Port Valve 3 Port Valve =
AB A A A o
L
- =t = = S
VR M MK 0 S
SOL.a SOLb SOL.a SOLb SOL a SOL b SOL a SOL b -9 E
P T P T s X qh, _5
U.S.GPM Limin U.S.GPM L/min U.S.GPM Umin n3g
25 100 50| 200 50 / w s
20| 80 40} 150 40}~ 150 N @
] g £ ! o
& 15|~ 60 N Rued Flow & 30 / \(\ RiedFlow & 30 / ,/\ \\\ Rated Flow =
S / / N 35 L/min 100 4 80 I/min 3 100 =~ 80 L/min =]
210} 40 — gausey 220 Y S~—T—— GLIOSGH) @ 20 I Pl %
sl 2ol A — (12;3 Elgﬁl}ﬁ, 1ok 50 (10.60S.Gv 1ol 50 (10.60S.GPM) E’_
0 2. 6USCR) 0 0 o
0 10 20 3g1 g/lPa 0 10 20 3391 '\épa 0 10 20 30 MPa §
| | | Lo | | | i | | | | 315 2
0 1000 2000 3000 4000 5000PSI 0 1000 2000 3000 4000 5000PSI 0 1000 2000 3000 4000 5000PSI =
Valve Pres. Diff. AP Valve Pres. Diff. AP Valve Pres. Diff. AP

* Valve pressure difference “AP” is reference by follows. In addition, “P”, “A”, “B”, “T”, are pressure of each port.
4 Port Valve: 4P = [(P-A) + (B=T)] or [(P-B) + (A-T)]
3 Port Valve: 4P = (P-A) or (A-T)
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B Model Number Designation

F- ELDF | G |-01 -35 -3C2 -XY -10 | %
Special Series | Typeof | Valve Rated Flow Spool Tyne Direction | Design | Design
Seals Number } Mounting | Size | L/min (U.S.GPM) P yp of Flow Number iStandards
F: ?pecilal S%als ELDF: i 18: 10 (2.6) 3c2  3c40 3C2P | !
or Phosphate| {igh Response (Direct) Type | G: o1 20: 20(5.3) | | [ : 10
b T T T |
]EISLE% Type Proportional Electro ! Sub-plate 35: 3509.2) )I(—)< Metre-In- ! ‘ *
(Omit if not -Hydraulic Directional i Mounting 03 40: 40 (10.6) T T T T T Metre-Out 10 i Refer to
required) and Flow Control Valves; 80: 80 (21.1) (Zero Lap) i
% Design Standards: None Japanese Standard "JIS" and European Design Standard
90 o N. American Design Standard
B Attachment
©® Mounting Bolts
Four socket head cap screws in the table below are included.
Model No. Descriptions Soc. Hd. Cap Screw (4 pcs.) Tightening Torque
Japanese Standard “JIS” 5 -7 Nm (43 - 60 in. 1bs.)
: M5 x 45 Lg. - C
ELDFG-01 European Design Standard J Applicable to working pressure more than
N. American Design Standard No. 10-24 UNC x 1-3/4 Lg. 25 MPa (3630 PS): 6 - 7 Nm (52 - 60 in. Ibs.)
Japanese Standard “JIS”
: M6 x 35 Lg. 12-15Nm
ELDFG-03 European Design Standard
P £ (106 - 133 in. Ibs.)
N. American Design Standard 1/4-20 UNC x 1-1/2 Lg.
B Sub-plate
Valve - Japanese Standard "JIS" European Design Standard N. American Design Standard Approx.
n
Model gl); eg Sub-plate Thread Sub-plate Thread Sub-plate Thread Mass
Numbers Model Numbers Size Model Numbers Size Model Numbers Size kg (Ibs.)
1/8 DSGM-01-31 Rc 178 DSGM-01-3180 1/8 BSP.F DSGM-01-3190 1/8 NPT 0.8 (1.8)
ELDFG-01 1/4 DSGM-01X-31 | Rc 1/4 DSGM-01X-3180 1/4 BSP.F DSGM-01X-3190 1/4 NPT 0.8 (1.8)
3/8 | DSGM-01Y-31 | Rc3/8 — — DSGM-01Y-3190 3/8 NPT 0.8 (1.8)
3/8 | DSGM-03-40 Rc 3/8 DSGM-03-2180 3/8 BSP.F DSGM-03-2190 3/8 NPT 3.0 (6.6)
ELDFG-03 172 | DSGM-03X-40 | Rc 1/2 DSGM-03X-2180 1/2 BSP.F DSGM-03X-2190 172 NPT 3.0 (6.6)
3/4 | DSGM-03Y-40 | Rc3/4 DSGM-03Y-2180 3/4 BSP.F DSGM-03Y-2190 3/4 NPT 4.7 (10.4)

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

©® The Sub-plates are those for 1/8 and 3/8 solenoid operated directional valves. For dimensions,
see page 356 and 373.

B Applicable Power Amplifiers

For stable performance, itisrecommended that Yuken's applicable power amplifiers be used (for details see page 786).

Valve Model Numbers Power Amplifier Model Numbers
ELDFG-01-%-3G2, AMN-L-01-1-10
ELDFG-01-%-3C2P AMN-L-01-3-2P-10
3C2
ELDFG-03-3%- 3C40 AMB-EL-03-1-10
ELDFG-03-%-3C2P AMB-EL-03-2P-1-10
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The direction can be altered 5.5(.22) Dia. Through
to every 90 degree angles. 9.5(.37) C’ Bore Pressure Port “P”
Air Vent 4 Places B e Air Vent 3(.12) Hex. Soc.
Cylinder Port “A’
3(.12) Hex. Soc. 405 3 Places
3 Places — : .
Rlg fision:} (1.59) 1: slg
Sy .
o fn M|
ST P
Aol
o 1 'd Air Vent 2.5(.10) Hex. Soc.
™ e |

Cable Departure Cylinder Port “B” 1, 2: Power supply Terminal

Cable Applicable:

3: Earth Terminal

Outside Dia. - 810 mm(.31-.39 in.) Tank Port “T”
Conductor Area Cable Departure
-+ 0.75 - 1.5 mm2 (.0012 - .0023 sq. in.) 1485 186.5(7.34) Cable Applicable:
5 8;5 = Outside Dia.
(5.85) 82 133(5.24) 37 _, -+ 4.5-7 mm(.18-.28)
(3.23) (1.48) Conductor Area
39 39 ++0.5-0.75 mm?
(1.54) | (1.54) ‘ (0008001 sq. in.)
LG SOLb
5 °ls
el
© I —
&3
. / 11
Manual Actuator w (.43)
n (O-Rings Furnished) 65
6(.24) Dia. 2.56)
i 335(13.19)

Note: For valve mounting surface dimensions, see the dimensional drawings of sub-plates (p.356) in common use.

. Pressure Port “P”
Air Vent 7(.28) Dia. Through Cylinder Port “B”

~ 10.5(.41)C’ Bore
2.5(.10) Hex. Soc. 4 Places The direction can be

Cylinder Port “A” / altered to every 90 degree angles.

! DIMENSIONS IN

= a8
£ &::E@H 5 8 MILLIMETRES (INCHES) =
I oA

— - G g =

= - —

N = Air Vent 3(.12) Hex. Soc. °

Tank Port “Ta” 2 Places =

=

Tank Port “Tg” * 1, 2: Power supply Terminal 8

3: Earth Terminal %

gagie Eepzll'nu;? Outside Di 4.5-7 (.18-.28) cable Departure =
apble Applicapble: Outside Dia. -+ 4.5—/ mm(.15—. Cable Applicable: Outsi ia. -+ 8— - i =
) . . pplicable: Outside Dia. -+* 8-10 mm(.31-.39 in.) <

Conductor Area -+ 0.5-0.75 mm? (.0008-.001 sq. in.) Conductor Area - 0.75 - 1.5 mm? (0012 - .0023 sq. in.) 3 2
192(7.56) 173(6.81) = £

o .2

37 138.1(5.44) 91 70(2.76) N o

(1.46) (3.58) w2

39 37 27.5 =

(1.54) [(1.46) b .08 ®

o
& =

P =]

® [

SOLb SOL a @ o

[ ;N\,’ ola 7]
e f i s
. e

— — ] = o

s 3 ) 3 # _g

@ @ 1= [=)

M ing Surf: ¢ ‘
5 ?ﬂtlni mi 2;1ced Manual Actuator \
(O-Rings Furnished) 365 6(.24) Dia.
(14.37)
Note: For valve mounting surface dimensions, see the dimensional drawings of sub-plates (p.373) in common use.
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Input Voltage vs. Flow Rate

ELDFG-01-%-3C2/3C40 ELDFG-01-x% -3C2P
Valve Pres. Diff. : 1.2 MPa (174 PSI) Valve Pres. Diff. : 1.2 MPa (174 PSI)
Viscosity : 30 mm%/s (141 SSU) Viscosity : 30 mm%/s (141 SSU)
U.S.GPM IZ/(Snin U.S.GPM L‘/‘rgin
°r l 35 L/min 10 l 35 L/min
8.5 30l A8 — (0.2 U.S.GPM) 2. sl s 2 UsGrw)
51 O 51 el md
-4 | 14 | .
> / 20 L/min 3 (%03 Il:l/?(lsnPM)
-T? 5}— 20— PT yilVis (5.3 U.S.GPM) é sl 20T — .3 U.S.
10 L/min pd 10 L/min
25— 10 25— 10 (2.6 U.S.GPM)
VDC Input Voliage L/ (2.6 US.GPM) VDC Input Voltage S A
-10 -8 =4 0 -10_-8 —4 0
- 4 8 10 //57 4 8 10
/7 Input Voltage VDC P Inpuyt Voltage VDC
19 i A -0 -2 10 L/min v -10 H-25
(9.2 U.S.GPM)— 7 s 2 (9.2 US.GPM) A 7 s 2
A | _ —! 5 - _ I 3
20 Limin T 7| A48T 720 z 20 L/min 7 it ™ Z
630SGPM— = H E30sEPM A @* z
7 P80 7% = v Fr-30 |75 =
35 Limin L~ ; 35 Lmin = f
(26 U.S.GPM) | 40 —10 (26 U.S.GPM) | a0 10
L/min  U.S.GPM L/min  U.S.GPM
ELDFG-03-:%-3C2/3C40 ELDFG-03-:%-3C2P
Valve Pres. Diff. : 1.5 MPa (218 PSI) Valve Pres. Diff. : 1.5 MPa (218 PSI)
Viscosity 230 mm%/s (141 SSU) Viscosity 30 mm?/s (141 SSU)
U.S.GPM L/min U.S.GPM L/min
251 10— 25— 10—
[ 1 80 L/min [ |80 L/min
5 20 80 B V // (21.1 U.S.GPM) ::; 20 80 B (21.1 U.SI.GF'M)
B N s 2T 4o g 15 607.
2 — min 8 = )
= 49 40 ——7L (10.6 U.S.GPM) = 10 40— ég.lé/th!.nepM)
20 4 20 -~
VDC Input Voltage A VDC Input Voltage [~
-10 -8 -4 0 -10 -8 —4
Zd 4 8 10 4 8 10
— // —20 Input Voltage VDC » —r —20 Input Voltage VDC
40 Limin L/ 0 —{-10 40 Umin A 40 —{-10
(10.6 U.S.GPM) / A — 3 (10.6 U.S.GPM) /L L 5
// - -0 {15 % —-60 15 %
/] — 15} — I}
80Lmin L& Pr—{ 80 {20 & 80 L/min b Fr—| g0 —{-20 &
(21.1 U.S.GPM) | (21.1 U.S.GPM) !
1 —100 —1-25 1 90 25
L/min U.S.GPM L/min  U.S.GPM
Input Voltage vs. Spool St.
ELDFG-01-:%-3C2/3C40 ELDFG-01-%-3C2P
VDC mm in. VDC mm in.
o 15— 3 0.12 o 15 T T T 3 — 0.12
.%b AB | = .%b AB | — =
s % g z
7 1.0 -2 0.08 % 710N @72 —o.08
5 T 2 8 N PT g
= 7] b= N _ 72}
s] =] N
Z 05 1 0.04 Z 05 NG 1 —o.04
g z AN
5 Input Voltage 5 N Input Voltage
2 P4 " "% 10VPC 2, 0o 4 g _10'0°C
~10 -8 —4 EX 10 -8 —4 %
VDC  Input Voltage % VDC  Input Voltage AN %
—0.04f— 1 -05 7 —0.04[— 1 N -05 7
L E : N £
3 S & \\ =
T 008~ -2[-[R7F -1.0 % 3 008~ 2|7 N-1.0 7
=] = o
s L LA : £ 4
i A s R 1 3
o2l -3 1.5 -0.12 - —1.5
in.  mm VvDC in.  mm VvDC
ELDFG-03-%-3C2/3C40 ELDFG-03-%-3C2P
mm in. VvDC mm in. VvDC
0.12— 3.0 T 310 o 012 — 130 . 12
Y = 2 2 . oes I TRF 10 £
2 : 18 3 iz A 3
s 0.08 20 a 74 Z < 008} 20 4% 8 %
=% 6 = =% =)
- — 1.5 7 Ei % - 15 6 E
0.04|- 1.0[—+ 4z 0.04- 1.0 4 7
VDG Input Voltage 0.5 I 2 g VD(1‘) Input Voltage 0.5 2 £
10 -8 4 0 0o “ o= 4 o 0o “
° 4 8 10 2 [N S S S— 4 8 10
g —£—-0.5 Input Voltage VDC g -2 -0.5 Input Voltage VDC
3 ZT 110 |00 S 4 -1.0 —-0.04
5 4 5
| / 15 b z -6 -15 %
S -6 AB z S AB —— =
= = -0.08 3 = -8 [D%* 2.0 _|008 %
s > 8 T &
g -8 / FIT i %z 10 PT 125
D 7 L
P —10¢ 1 30 —l-012 12 I 30 _l 12
VDC mm in. vDC mm in.
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I Step Response (Example) Viscosity : 30 mm¥s (140 SSU)
The values were measured on independent valves. They vary by circuit.

ELDFG-01-35-3C2/3C40 ELDFG-01-35-3C2P
Supply Pressure : 2 MPa (290 PSI) Supply Pressure : 2 MPa (290 PSI)
@ Flow Rate : 35 L/min (9.2 U.S.GPM) mfj Flow Rate : 35 L/min (9.2 U.S.GPM)
PT PT
Step Signal = L 0{0"/{ 5 Step Signal = Joobo 0
\
100%] [ 35L/min 100% 35L/min
9.2 U.S.GPM TSGR
Travel of 0 ‘( | ) 9 Travel of 0 (9.2U.8.GPM) 9
Spool %OHPS Spool g
[ [ ]
B B
4] 4
PT P
M o
20ms o 20ms
Step Signal u ! 2{1 N Step Signal | (9{2 USGPM) /| |0
100%-} 35L/min LA AN 10(1)/" iwm'n /
L L
Travel of +100% 0 Travel of 0 +100% 0
Spool Spool
ELDFG-03-80-3C2/3C40 ELDFG-03-80-3C2P
A B Supply Pressure : 4 MPa (580 PSI) A b Supply Pressure : 4 MPa (580 PSI)
Flow Rate : 80 L/min (21.1 U.S.GPM) Flow Rate : 80 L/min (21.1 U.S.GPM)
PT P T
[T
LJ 20ms
%Onzns =
- [ 0 ) 0 0
Step Signal | (21.1U.S.GPM) f Step Signal (21.1 U.S.GPM) f
\ 100% 80L/min \ 100% 80L/min
0 [ 0 0 \ 0
Travel of o Travel of
Spool -100% Spool -100%
AB
A
. +100% | | [ 1]
Step Signal o/~ - . +100% | | 1 []
o] | | 1o /(o21 soL/miy . 0 Siep Signal 5 100%_80L/min 0
e /| (21.1 U.S.GPM)
g{,ml of 0 [ 0 Travel of 0 9 §
20ms Spool =
= 20ms =
[l §
[ 1 =
o
(&)
S
¥ Frequency Response ic
5 =]
Input Signal : 0 +25 %V 0 s
Primary Pressure : 14 PMa (2030 PSI) 23
Viscosity : 30 mmz/s (140 SSU) o S
N ©
ELDFG-01-35-3C2/3C40/3C2P ELDFG-03-80-3C2/3C40 ELDFG-03-80-3C2P w é"
Frequency (Hz) Frequency (Hz) Frequency (Hz) L
2 5710 20 5070100 2 5710 20 50 70 100 2 5710 20 5070100 =
0 0 0 [ ——— T -
T ‘i\ i 2 ~F 2
—_ _ i —_ o T —~ IS -——
N Gain Ay, > 5[ 5 Gain 2 o Gain N\ [
[a} a 1\ (0] [ S — () =\, [
T-100} 10 Phacel? T -90}3-10 H T ] \ S
% 5 \ % S Phase /A \ % Phase 71t =
5-150 -16 §-135 -15) 3 \ f A g
\ o
-200* -20 -180" -20 X
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YUREN

Il List of Seals and Solenoid Ass'y

ELDFG-01-3-%-XY-10/1090

5

e —

INETAN

] ]

N

® List of Seals

Item | Name of Parts Part Numbers Qty. Remarks

14-1 O-Ring SO-NB-P18 2

14-2 Fastner Seal SG-FCF-4 2 Included in Seal Kit

15-1 | Fastner Seal TK280152-0 1 Kit No.: KS-ELDFG-01-10
18 O-Ring SO-NB-P9 4

Note) O-ring (Item 14-1) and the fastner sael (Item 14-2, 15-1) are included in the
solenoid assembly.

® Solenoid Ass'y

Valve Model Numbers Item Solenoid Ass'y Qty.
14 |E318-YO06M2-14-5007 1
15 |E318-YO6M2-14-L-5007| 1

ELDFG-01-%-%-XY-10/1090

Note) The connector assembley GDM-211-%-11 (Item 16, 17) is not included
in the solenoid assembly.
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M List of Seals and Solenoid Ass'y

ELDFG-03- - #-XY-10/1090

6 5
5 () 12 HEY & ) 0GE
| =y W (A=W ==
L { -
== s =
| |
2)40(1)(3)(9

® List of Seals

Item | Name of Parts Part Numbers Qty. Remarks
5-1 O-Ring SO-NB-A128 2
5-2 Fastner Seal SG-FCF-4 2 Included in Seal Kit
6-1 | Fastner Seal TK280152-0 1 | KitNo.: KS-ELDFG-03-10
10 O-Ring SO-NB-A014 4

Note) O-ring (Item 5-1) and the fastener sael (Item 5-2, 6-1) are included in the
solenoid assembly.

® Solenoid Ass'y

Valve Model Numbers Item Solenoid Ass'y Qty.
5 |E324-Y12M2-28-10 1
6 |E324-Y12M2-28-L-10 1

ELDFG-03--3-XY-10/1090

Note) The connector assembley GDM-211-%-11 (Item 11, 12) is not included
in the solenoid assembly.
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