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Direct Operated Type Solenoid Operated Proportional Directional Control Valve

' Features

® With differential transformer

® These four-way proportional directional control valves enable control of the
forward and reverse motion of an actuator.
® The valve can be used alone as a shockless directional control valve.

O These proportional directional control valves perform spool position feedback control by directly driving the spool with

the proportional solenoid and detecting the displacement with the differential transformer.
O Combining the valve with a pressure compensation valve and the dedicated driver achieves highly accurate proportional

flow rate control.

® Without differential transformer
O Installed with the dedicated driver (ZDN-2-10).

O The valve can be used as a simple flow control valve by combining it with a pressure compensation valve.

Nomenclature |
® Nominal diameter 02
KSP - G 0OZ - XXX X X - 10 - X - X X X
1 [2][ 3 4 |[s][s] 7 L8] 9
® Nominal diameter 03
KSP - G 03 - XXX X - 10 - XXX
L+ | [efJfs | [ 4 J[s] [7 | [ 9 |

Model No.
(Applicable fluids: petroleum-based hydraulic oil)
KSP: Solenoid operated proportional directional control valve

Connections
G: Gasket mount type

Nominal diameter
02: v
03: ¥

Spool type and spool operating method (See the spool type table)

Rated flow rate (the values at 1 land differential
pressure: AP = 1 MPa {10 kgf/cm?})
1: 10 L/min (Applicable only to KSP-GO2)
2: 18 L/min (Applicable only to KSP-GO2)
3: 30 L/min (Applicable only to KSP-GO2 equipped with differential transformer (option code M))
4: 40 L/min (Applicable only to KSP-GO3)
5: 50 L/min (Applicable only to KSP-GO3)

(6] Solenoid code *'
P: DC 24 V solenoid
N: DC 12 V solenoid

Design No.
(The design No. is subject to change)

Option code **
No designation: Without differential transformer, with
driver ZDN-2-10

N: Without differential transformer, without
driver ZDN-2-10
M: With differential transformer

Note: Models with a differential transformer or with a driver are not available
with nominal diameter 03 (3/8).

9] Auxiliary spool type (See the spool type table)

Note: *' The solenoid code applies only to option code N.
*2° The option code applies only to nominal diameter 02 (1/4)

' Specifications
Nominal Maximum operating | Rated flow | Permissible back Hysteresis, Mass kg
Model code diameter pressure rate *3 pressure resolution, Double Single
MPa {kgf/cm?} L/min MPa {kgf/cm?} repeatability solenoid | solenoid
KSP-G02-%%%1%-10 10 .
B 5% maximum 27 21
KSP-G02-%%%2%-10 18
KSP-G02-%%%1%-10-M Ya 10 2.5 { 25}
KSP-G02-%x%2%-10-M 35 {350} 18 1% maximum 3.1 2.5
KSP-G02-%%%3%-10-M 30
KSP-G03-x%%4%-10 40
—— A 16 {160} 8% maximum 6.5 4.8
KSP-G03-%%x5%-10 50

Note: ** The rated flow rate indicates the value at 1 land differential pressure: AP = 1 MPa {10 kgf/cm?}.
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Applicable driver model code

Solenoid . Maximum current Coil resistance Applicable driver
Valve model code Code Solenoid (20°C) (20°C)

mA 0 Model code Power supply voltage
KSP-G02-%x%%-10 - ZDN-2-10
KSP-G02-%%C%N-10-N N DC12V 1400 6.5 EPD-03-10 DC 24V
KSP-G02-%XA(B)*N-10-N EPK-02-10
KSP-G02-%XCXP-10-N AC 100, 200, 220 V
KSP-G02-%XA(B)%P-10-N P DC24V 700 26 KC-6-10 (Common for 50 and 60 Hz)
KSP-G02-%X%C%-10-M 1600 65 EPKD-02-10
KSP-G02-%XA(B)*-10-M B DC 12V ' EPKF-02-10 DC 24V
KSP-G03-%XCX-10 1800 42 EPD-03-10
KSP-G03-%XA(B)*-10 ) EPK-03-10

[4]le]: Spool type table

Spool type and spool | JIS graphic symbols | Spool type and spool | JIS graphic symbols | Spool type and spool | JIS graphic symbols
operating method for hydraulic system operating method for hydraulic system operating method for hydraulic system
a AB b a AB AB
PT PT PT
a AB AB b AB b
44C @% 2B..2T @ 8B...44T P
PT PT PT
Note: The model code after ... indicates the model of the auxiliary spool.
' Sub-plate model code ' | Accessories |
® The sub-plate is not provided with the valve. Order it Hexagon socket Tightening torque
: e : Model No. Quantity
separately as required by specifying the model code given head cap bolt N-m {kgf-cm}
in the table below. KSP-G02 M5 x 45 4 6.5t0 8.5 {65t 85)
Model code | Nominal diameter | Connection port diameter | Mass kg KSP-G03 M6 x 35 4 12 to15 {120 to 150}
JS-01M02 v, RcYa 0.64
JS-02M03 ! Rc% 2.3
JS-03M 3 Rc%s 2.5
JS-03M04 ° RcY% 2.2
Refer to Page S-9 for the dimensions of the sub-plate.
Handling

® Directly connect the tank piping of the valve to the tank without merging it with other tank piping.

® The input voltage - flow rate characteristics of these valves vary from valve to valve.
Even when using valves of the same model, the flow rates of individual valves have to be finely adjusted.
The degree of variation can be corrected by adjusting the maximum and minimum values with the dedicated driver's MAX/
MIN trimmer.

® Do not touch the zero adjusting screw of the differential transformer since it is factory adjusted.

® Use this valve in combination with a pressure compensation valve. Order a pressure compensation valve separately by
referring to the table below as necessary.

Model No. Bypass type pressure compensation valve Reduction type pressure compensation valve
KSP-G02-%%C MRS-02W-%%-70 MGS-02W-%%-70
KSP-G02-%%A MRS-02A-%%-70 MGS-02A-%%-70
KSP-G02-%%B MRS-02B-%%-70 MGS-02B-%%-70
KSP-G03-%%C - MGS-03W-%%-70
KSP-GO3-%X%A - MGS-03A-%%-70
KSP-G03-%%B — MGS-03B-%%-70

® When using the valve in combination with a pressure compensation valve, maintain a pressure difference between port P
and the load port within the control range shown in the minimum operating pressure characteristics curve to ensure good
pressure compensation performance.

® When using the valve in combination with a bypass type pressure compensation valve, maintain a bypass flow rate of
10 L/min minimum.

® When using the valve in combination with a pressure compensation valve, meter-in control is applied to all flow rate controls.

® When a differential circuit is constructed using this valve, combined use with a pressure compensation valve is not possible.

\Refer to Pages J-45 to 48 for the specifications and external dimensions of pressure compensation valves. \

\Refer to Pages J-86 to 87 for the specifications and external dimensions of the driver (ZDN-2-10). \
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Performance curves (viscosity: 32 mm?/s {cSt})
® KSP-G02-2C1%-10-M

Differential pressure - Flow rate characteristics  Input voltage - Flow rate characteristics (4-way flow) Input voltage - Flow rate characteristics (single side flow)
AP: Valve differential pressure AP: 1 land differential pressure
50
- P;—>B;—>A—‘>T
E 40 S T 20 T _— 20 s
S . e PoASBoT PB AT JAP=3MPa BT | = AST|  |potsima
2 =L <l 5 =1,
S /Ib\\ L R AP=2MPa £ .
20 3 =) =1,
r L oL AP=1MPa 210
2V N s 10 7 g AP=05MPa
10 —— g N~ s v
20 1 — 15V 2 ks) /
3530 20 10 [ 1.5V I 2l s
[T
H——— 010 20 3035 \ / v
50 \| | A /
2V / Valve differential pressure 5 -4 3 2 141 0 1 2 3 4 5 5 4 3 2 10 1 2 3 4 5
— 20 (MPa) {10 kgffcm?} SOL.a =—}—= SOL.b SOL.a =—}—= SOL.b
T \" / Driver input voltage (V) Driver input voltage (V)
30
A
T /(0\ 40
P BT
PoA=EBP
® KSP-G02-2C2%-10-M
Differential pressure - Flow rate characteristics ~ Input voltage - Flow rate characteristics (4-way flow) Input voltage - Flow rate characteristics (single side flow)
60 AP: Valve differential pressure AP: 1 land differential pressure
P;ﬁ BLAST
= 50 i
£ ] T 7% T | % |
3 40 / PoASBoT | o5 P>Bo>AST P—A 25 P—B
£ 30 > £l 4P=3MPa e " APTE Lip=15ups
s 2 / St AP =2 MPa 3T AP=10MPa
Il 1 Dl 15
Y /| 21\;—\/— ~ g [ Ap=1wps s 4P=05MPa
3530 20 10 o ff —— [ 19V 2110 / \ 3110 /
= 010 20 3035 Ll il
2V Valve differential pressure
// 20 (MPa) {x10 kgficm?) 5 4 -3 21 01 2 3 4 5 5 4 -3 21 0 1 2 3 4 5
SOL.a=—f— SOL.b SOL.a=—f— SOL.b
N / 30 Driver input voltage (V or
L+ - put voltage (V) Driver input voltage (V)
~ Q 40
AN y/ﬁ
£
P>A>B-T |50
I 60
® KSP-G02-2C3%-10-M
Differential pressure - Flow rate characteristics  Input voltage - Flow rate characteristics (4-way flow) Input voltage - Flow rate characteristics (single side flow)
AP: Valve differential pressure AP: 1 land differential pressure
€0 5V PoBoA—T
~ 50
£ > T % T 1 ‘ 0 ‘
£ 4 f\\> PoA-BoT P—BA—T /]P=3MPa P—A P—=B 1 ap=15MPa
Y 30 //n-" N .’E\,,30 AP=2MPa BT ."5\730 A>T P=1.0 MP:
© / ~ £ £ /A =1.0MPa
ES S5 _ <
5 % 2v_| | 2120 AP =1MPa 2120 AP=05MPa
10 pad “
3530 20 10 o 2V 3 g
___J——— U o t+10 CT10
5V 1001 20 3035 /
/4/\/ Valve differential pressure / \ /
20 (MPa) {x10 kgficm?) 5 4 -3 210 1 2 3 4 5 5 4 -3 210 1 2 3 45
J N | 50 SOL.a ~—}—=SOL.b SOL.a =—f—= SOL.b
A Driver input voltage (V) Driver input voltage (V)
\V 40
50
P>A-B->T 6“
: =260

Note: O The input voltage - flow rate characteristics are the characteristics when the valve is used in combination with a pressure compensation valve (MRS-02, MGS-02).
O For the characteristic curves of single solenoid models, see the characteristic curves indicated in the table below.

Spool type and spool Performance curve for reference
operating method Spool type and spool operating method Flow direction
2A-H2 2C PSASBoT
2B-2T 2C PoBoAST
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Performance curves (viscosity: 32 mm?’/s {cSt})

® KSP-G02-44C1%-10-M
Differential pressure - Flow rate characteristics  Input voltage - Flow rate characteristics (4-way flow)
AP: Valve differential pressure

Input voltage - Flow rate characteristics (single side flow)
AP: 1 land differential pressure

60 T T T
PoBoAST 20 — T 30
—~ 50 P‘—>A‘—>B‘—>T P>B—AST (0P=3MPa PLA = P‘—>B
g 40 oﬁg\z \ Al E
3 b ~ HEE /AP=2MPa Sf20
2 30 AN 2 ~ 2 AP=15MPa
g 20 £+10 4P=1MPa §710 P =10WPa
<) = ~ 2 _—AP=0.5MPa
2 ol 20 \\ H o ~ANLE /%
5 [T
35 310 20 10 O 7] / 5 4 3 2 410 1 2 3 4 5
1.5V G010 20 %0% 5 4 -3 2 - 1 3 4 5 | 30 ‘
- 10 5 4 -3 2 -
oV // Valve differential pressure SOL.a <—}—> SOL b BT % = ApT
/ 20 (MPa) {x10 kgflcm?} Driver input voltage (V) <~ ; €20 AP = 1.5 MPa
";ﬁ 30 N\ /é [_P=10MPa
7/:\\/ 40 — \ ‘ 10 —AP = 0.5 MPa
) 4 i L
L4 Z
| 50
R>A=B-Tl, 5 45 2 3 4 5
OL.a «—0—» SOL b

® KSP-G02-44C2%-10-M Drlver input voltage (V)

Differential pressure - Flow rate characteristics  Input voltage - Flow rate characteristics (4-way flow)
AP: Valve differential pressure

Input voltage - Flow rate characteristics (single side flow)
AP: 1 land differential pressure

AT T T % T 7 \ 30 \
— P>ASBoT P>B->A->T PSAl ~ P>B J
< —1-25 AP=3MPa s
E \ £ Elg 1%
3 Sr | =2l 3 PRI
2 N ol 15 petipe X © w10 <
I~ © P a =10 -

2 / ~ = AP=05MPa
o V1A =110 \ o @)
[ — o \\ [ // >
h5\ | | N\ yad i
3530 20 100 — | / 5 4 3 210 1 2 3 4 5 £

| —7 e T 30 T T

_15\/_//0 10 20 3035 5 4 -3 _2 A 3 4 5 ~B—T|, AT /Ap=1.5Mpa g
f 10 _— OL.a ——0—» SOL b e =
,J/ Valve differential pressure = / P=1ompa <
2V / () 610 gl orver nput voltage (V) -~ = £ 20 =
- 3 20 9 \\\55‘ AL posiee =
~L2A “ N~ o T %
) O
'_
\43A / o
40 Q
PoA=BRT| 5 4 3 2 1 3 4 5 Q
SOL.a «—0—— SOL b a

® KSP-G02-44C3%-10-M Driver input voltage (V)

Differential pressure - Flow rate characteristics  Input voltage - Flow rate characteristics (4-way flow)
AP: Valve differential pressure

Input voltage - Flow rate characteristics (single side flow)
AP: 1 land differential pressure

605y T 20 50
50 /AP—>B—>A—>T \ \ I I I I AP=3MPa I [
= V—)A—)B%T Po>B—->A->T PoAl =140 P—>B AP=15MPa
E a0{ s} 130 AP=2MPa E P=10WP
3 AN £ <30 P10
1 = - —
% 30 ~_| 220 AP=1MPa gﬁzo AP=05MPa
z 20 2VL—— NO\ | © ' NN | 2 i’
2 ] z o 10 V4
10 1.5 V—— EW 10 \ /
3530 20 10/0/ | \ / 5 4 3 2 10 1 2 3 4 5
0 10 20 3035 50
== /|0 5 4 3 2 - 3 4 5 ~ 8.7 AT | —14P=15MPa
1.5V
| Valve differential pressure SOL.a ‘—‘—’ SOL b o 140 —{AP=1.0MPa
= 20 (MPa) {x10 kgflcm?} Driver input voltage (V) ™~ \© E 0 L~
= 7130 1323 |_—ap=05MPa
Vi L X220
N/ 140
Vs el
Vs N
PﬁA—:B—)"I'/ 60 5 4 3 2 41 3 4 5
SOL.a «—0—» SOL b

Driver input voltage (V)

Note: O The input voltage - flow rate characteristics are the characteristics when the valve is used in combination with a pressure compensation valve (MRS-02, MGS-02).
O For the characteristic curves of single solenoid models, see the characteristic curves indicated in the table below.

Spool type and spool Performance curve for reference

operating method

Spool type and spool operating method Flow direction

81A-H44

44C

P>A-B->T

8B-44T

44C

P->B->A->T
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Performance curves (viscosity: 32 mm?/s {cSt})

® KSP-G02-2C1%-10
Differential pressure -
Flow rate characteristics

Input voltage -
Flow rate characteristics (4-way flow)

Input voltage -
Flow rate characteristics (single side flow)

IR _;>A e Valve differential pressure AP = 1 MPa {10 kgf/cm’} 11land differential pressure AP = 0.5 MPa {5 kgf/cm®}
ANVAN; 10 I
< 45 Wamm [ [ ]
E 475v\\ P5ASBT P—>B—>A—>T/ \ PoAl Pop |
o / O BT AT
2 10 ! g <
i} 40y S 3
g /Q)\\ o1 5 o1 5
T - = 5
/ oV N z z
3530 20 100 T u_? If
0 10 20 3035
T Fsov
\\\‘Si/ 5 Vale diferential pressure 5 432101 2 3 4 5 -5 4 -3 2410 1 2 3 4 5
Ll 40y (MPa) {x10 kgflcm?} SOL.a =—}—= SOLb SOL.a =} SOL.b
L \?‘5}_/ 10 Driver input voltage (V) Driver input voltage (V)
BN
0 15
\V \./
P->A->B->T
C T g

® KSP-G02-2C2%-10
Differential pressure -
Flow rate cggracteristics

I I I
P->B->A->T

Input voltage -
Flow rate characteristics (4-way flow)
Valve differential pressure AP = 1 MPa {10 kgf/cm®}

Input voltage -
Flow rate characteristics (single side flow)
1 land differential pressure AP = 0.5 MPa {5 kgf/cm}

25
= f\ 20 20,
£ 20
3 Wl/ P*}A—)B—)}I P>B->A->T \ PoA|l | : l,::_)B /
o 15 45 _g”15 B—)T’*.é’*’]u A>T
®© ™~ £
= % ~J.0, J \ S
104 % = =) =
I gy Sy o110 2110
L 530V = s s /
3530 20 10 0 25V T—T 5| . i
: ‘ : s 8
— —3 (.)5 Vv 0 10 20 3035 /
=0V
1 A 5
\\:35\V Valve differential pressure N N
T 4.0 % 10 (MPa) {x10 kgflom?) -5 4 3 21 0 1 2 3 4 5 -5 4 -3 2414 0 1 2 3 4 5
NN 15 SOL.a =—}—= SOL.b SOL.a =——}— SOL.b
0 e Driver input voltage (V) Driver input voltage (V)
\ 20
25
P>A->B->T
\ \ 30

Note: O The input voltage - flow rate characteristics are the characteristics when the valve is used in combination with a pressure compensation valve (MRS-02, MGS-02).
O For the characteristic curves of single solenoid models, see the characteristic curves indicated in the table below.

Performance curve for reference

Spool type and spool
operating method

Spool type and spool operating method Flow direction

2A-H2

2C

Po>A-B->T

2B-2T

2C

P->B->A->T

® KSP-G02-44C1%-10
Differential pressure -

Input voltage -

Input voltage -
Flow rate characteristics (single side flow)
1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}

Flow rate characteristics Flow rate characteristics (4-way flow) i 20 i
BT B SAST Valve differential pressure AP = 1 MPa {10 kgf/cm’} P=>Al = s P—B
/NCE £1
g 2Ry T 1 7% [T ] =}
E 5 L P>A-B-T P->B->SAST 2 +10
3 15 \'V\ =15 \ § /
3’ 4oy T E 815
IR 3 r
z 35V N 2110
E574§57 \ g / 5 4 3 2 10 1 2 3 4 5
—120
3530 20 10 O /,r”V S+5 [ [= !
0 10 20 3035 B BTl E s AT
! £
25V ) N Yz S
——53@& Valve differential pressure 5 4 -3 24101 2 3 4 5 110
45\V\/ 10 (MPa) {x10 kgficm?} SOL.a == SOL.b 3
N\llﬁ\/ Driver input voltage (V) \u_\ 5
sy~ 1 ADT BT
%\jzo 5 4 -3 210 1 2 3 4 5
P—>A‘—>B—>T o5 SOL.a =—f—= SOL.b
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Performance curves (viscosity: 32 mm?’/s {cSt})
® KSP-G02-44C2%-10

Differential pressure - Flow rate characteristics ~ Input voltage - Flow rate characteristics (4-way flow) Input voltage - Flow rate characteristics (single side flow)
30 ESAST Valve differential pressure AP = 1 MPa {10 kgf/cm’} 1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}
_:>: T:) | T T T 30 T T T 30
= 25 J-O\" P5A5BoT P>B—o>AST \ = \
€ 20 — | &0 P—A € P—-B
g r <4.5 Ny % 120 g’* 20
o 15— 3 o
2 4.0 g = 2
2 T+ E
o o
£ sf Jsov—rdl IR N | & /
— [T
3530 20 10 0 2.5V 5 / E T s T 0 T s 4 B
2% 0 10 20 3035 30
=305 \aue gttt 5 4 3210 1 2 3 4 5 ~ || E \
alve airrerential pressure _ =
3.5V_"140 (MPa){x10 kgflcm?) SOL.a =—f—= SOLb ndl Sl2o aird) /
i \J\_/ Driver input voltage (V) 2
4.0 \Q 15 ;
I AN P 2110
50 25 A?T\\// BT
pﬁAﬁayso 54 -3 210 1 2 3 4 5

SOL.a =——}— SOL.b
Driver input voltage (V)
Note: O The input voltage - flow rate characteristics are the characteristics when the valve is used in combination with a pressure compensation valve (MRS-02, MGS-02).
O For the characteristic curves of single solenoid models, see the characteristic curves indicated in the table below.

Spool type and spool Performance curve for reference
operating method Spool type and spool operating method Flow direction
81A-H44 44C P5>ASBST J
8B-44T 44c P5BoAST é’
® KSP-G02-M ® KSP-G02 2
Frequency response characteristics Frequency response characteristics o
=
Pressure at port P: 2 MPa {20 kgf/cm®} Pressure at port P: 2 MPa {20 kgf/cm®} ' ' i
Note: Frequency characteristics of the spool displacement voltage in reference to input voltage ~ Note: Frequency characteristics of the spool displacement voltage in reference to input voltage &5
20 10 e : €
‘ ‘ ‘ ‘ ‘ ‘ ‘ 50% + 10% fluctuation >
50% * 10% fluctuation 1 orr—TTTTTT =55 S p——— <>E
_ o ] - =g :
< 50% = 50% fluctuation T c 50% + 50% fluctuation o
£ \ £ Q
O 20 ] o
O
N a
O
o
-40 -50 o
0.5 1 Froquency (Hz)  1© 100 0.25 1 Frequency (Hz) 10 30
° T~ o thos ’ T T 1
50% + 10% Sy )
S 50 \fluctuation 5 5 \\ 50% + 10% fluctuation
() (6]
T 00T T ST T T T T T NN T T kS IRNSY
g 50% + 50% fluctuation g H— == 4= = == 4 4 PN - F =
o 150 o 100
° N \\ o°
8 200 = )
e NN 2 450 50% + 50% fluctuation
o 250 o
300 200
05 1 Frequency (Hz) 10 100 025 ! Frequency (Hz) 10 %0
® KSP-G02-M ® KSP-G02
Step response characteristics Step response characteristics
Pressure at port P: 7 MPa {70 kgf/cm®} Pressure at port P: 7 MPa {70 kgf/cm®}

G e
/

~
[¢)]

Control flow rate (%)
a ~
o (4]
——
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13
o

&
\

N
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Performance curves (viscosity: 32 mm?/s {cSt})
® KSP-G03-2C4%-10

Differential pressure - Input voltage - Input voltage -
Flow rate characteristics Flow rate characteristics (4-way flow)  Flow rate characteristics (single side flow)
60 — Valve differential pressure AP = 1 MPa {10 kgf/cm®} 1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}
P->B->A->T
€ T T[T T T T 1 w 40 !
E 40 P5ASBST PoBoSAST g—>/+\ ":%?
S = - = -
3 [\ ™ 50V E130 £1-30
g — \ S / =
> 20 45V = %120
o 220 o
2 ] 40V \ © / g
z z
3530 20 10 ol [ ggx \ 2110 / 110
*g-gx ~ 40 10 20 3035 \ /
4oV |——1— | Va"’&giﬁe'e;‘g‘:(' oy 5 —4 3 2 40 1 2 3 4 5 5 4 3 2 10 1 2 3 4 5
a5y 20 (MPe)bxi0kglem SOL.a =—}—= SOLb SOL.a =—}—=SOLb
| T Driver input voltage (V) Driver input voltage (V)
5.0V [T
40
P>A—-B->T
60
@ KSP-G03-2C5%-10
Differential pressure - Input voltage - Input voltage -
Flow rate characteristics Flow rate characteristics (4-way flow)  Flow rate characteristics (single side flow)
60 N Valve differential pressure AP = 1 MPa {10 kgf/cm’} 1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}
P->B->A->T
g4o P‘A‘B‘TSO PoBLALT | % |
= (\ \\50V " S 40 /| \ B~>T77§7740 A>T /
S 20l 4.5V Slao £l
: ——ov | \ | |3 / \ | /
YT 35V $T20 $720
3530 20 10 O 3.0V \ E LI_C_>
— 1
-3.0V 0 10 20 3035 \ 0 / \ 10
_jz\\j Ve dterental pressure g4 ; 2 1 0 1 2 /3 4 5 5 -4 ; 2 41 0 1 2 /3 4 5
IR = —— 20 (MPa) {x10 kgflcm?} Tt 9 e - ™ T 9 e o
a5V ~ SOL.a =——F—=SOLb SOL.a =—F—=SOLb
50V \\\\) Driver input voltage (V) Driver input voltage (V)
40
P>A->B-o>T 60
@ KSP-G03-44C4%-10
Differential pressure - Input voltage - Input voltage -
Flow rate characteristics Flow rate characteristics (4-way flow)  Flow rate characteristics (single side flow)
60 Valve differential pressure AP = 1 MPa {10 kgf/cm®} 1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}
/\9 —-B—->A-T T T T 40 I I I I 40 ‘
—_ P>A->B—->T P->B->A->T P>A P->B
< ™ — -
E 40 T~ 50V \ =130 / £130
3 £ E
Iy T—— 45V 3 3
s aof T 40V \ 8720 / gr2e
2 35V H 2
= . 8110 8110
| —T13.0V o o
3530 20 10 o | \ )
V.
a0y ——10 10 20 3035 g3 o 1 2 3 4 5 5 43 240 1 2 3 45
- j Valve differential pressure SOL.a SOLb 60
-85V 20 (MPa) {10 kgflom} Driver input voltage (V) N ‘ ‘
-40V . BT =150 A—>T’7‘
4.5V ——_ 57—40
-50V \\\%\/ 40 %*30
P>A5B - 60 \ 3720
[T
A>T 10 \ BT
| / \_|
5 4 -3 210 1 2 3 4 5
SOL.a =—+f—= SOLb

Driver input voltage (V)
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Performance curves (viscosity: 32 mm?’/s {cSt})

©® KSP-G03-44C5%-10

Differential pressure
- Flow rate characteristics

Input voltage -
Flow rate characteristics (single side flow)
1 land differential pressure AP = 0.5 MPa {5 kgf/cm®}

Input voltage

- Flow rate characteristics (4-way flow)

Valve differential pressure AP = 1 MPa {10 kgf/cm’}
80

801 PSBoAST ‘ ‘ ‘ ‘ ‘ ‘ P ‘A % P‘ B
a\ FP5ASBSTH 0PSB SAS T \ 7 2 sy
£ 60 =+60 <
€ € £
3 N~ £-+-50 <130
= ™~ 50V S5 S5
o 40 oT40 0]
© \_ -~ -~
@ ] 45V Sl 459 T120
5 o T 4ov \ 5 00 / g
= ] 35V \ i // 10
3530 20 10 Of———T73.0V \ 10 ) \ J
I 5 4 -3 2 1 0 1 2 3 4 5 5 4 -3 241 0 1 2 3 4 5
3.0V /7 0 10 20 3035
-3.5V _) 9 Valve differential pressure SO.L.a . SOLD ‘ 80 ‘
40V H ] (MPa) {10 kgflcm?} Driver input voltage (V) \ BT AT
45V ——_| =160
40 1S
5.0V ~ 3
™~ o+40
\/’ 60 o
&1 20
P‘—>A‘—>B‘—>T 80 cT /
A T) T B ‘% T|
-5 4 -3 24149 0 1 2 3 4 5

SOL.a—=—+}—= SOL.b

Driver input voltage (V)

Note: O The input voltage - flow rate characteristics are the characteristics when the valve is used in combination with a pressure compensation valve (MGS-03).
O For the characteristic curves of single solenoid models, see the characteristic curves indicated in the table below.

Spool type and spool Performance curve for reference Spool type and spool Performance curve for reference

operating method

Spool type and spool operating method

Flow direction

operating method

Spool type and spool operating method

Flow direction

2A-H2 2C P5ASBoT 81A-H44 44C P5ASBoT
2B-2T 2C P5BoAST 8B-44T 44C PoBoAST
® KSP-G03

Frequency response characteristics
Pressure at port P: 7 MPa {70 kgf/cm®}

Note: Frequency characteristics of the spool displacement voltage
in reference to input voltage

Step response characteristics
Pressure at port P: 7 MPa {70 kgf/cm®}

PROPORTIONAL VALVES SERVO VALVES &2
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L] fluctuation /
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S 20 <
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8 z
—40 50% + 50% fluctuation 2 50
©
0 cg) 25
0.25 1 10 100
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~—~——] 50% + 10% _
> N fluctuation Time (ms)
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>
©
o 200
©
3 LT
g 50% =+ 50% fluctuation N
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Frequency (Hz)
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Contact Details

External dimension diagram
KSP-G02-%XC*%%-10 Driver (ZDN-2-10)
SO0\ I —7)) (
—_— 4.¢9_5 &y
@ ] 4-05.3 Air bleeding screw :r_
PN (3 locations) 3
i M \ = W ®
H ﬁ ﬁ
¥@ SOL.a SOL.b || @_/ Q é% J
g = | =
B’ 4-07.5 48
4-912.32
96 63 96
255
271
40.5 10
30.2
215 ©
12.7 ~ie ©
O] O ]
Fan) T
Yol N ©
% 5
QO | &5l
o Tan Mounting face (conforming standard)
~ AN ISO 4401-03-02-0-05
63 4-05.3
KSP-G02-%XA%X-10 Driver (ZDN-2-10)
Y
S\
®
Air bleeding screw
(3 locations) @ |
3 Socket for hex key: 2.5 & PN
9 ]
o — i ’}
N
@)
¥
te) SOL.a
Y ;@; ;_ @ 73}»
96 63 20
183
191
KSP-G02-%X%BXX-10 Driver (ZDN-2-10)
RN
7Y/
®
| ® Air bleeding screw
PN PN (3 locations) 2
| = Socket for ©
SOL.b 0
il i | e~
20 63 96
183
191
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External dimension diagram

KSP-G02-%%C%%-10-N

DIN connector socket

Hirschmann: GDM2011\

4-¢9.5 Air bleeding screw
4-05.3 (3 locations) )
AL N Socket for hex
— = key: 2.5 Q
@ o ———— I 1 ) v v @
- ) 3
[}
<
;@ SOL.a R @ SOL.b @ w, 0 J
= | . 3 v
0 I
~ 4-07.5 48
4-012.32
At
96 63 96
255
KSP-G02-XXAXX-10-N
DIN connector socket
/ Hirschmann: GDM2011
Air bleeding screw
(3 locations)
Socket for A A
8| o hex key: 2.5 - ‘
[e2]lTe) [ 4
- =
© " }
@D
¥
0 SOL.a ﬁa
h 2| i)
96 63 20 |
183 |
KSP-G02-%XB%%-10-N
DIN connector socket
Hirschmann: GDM2011\
( )] i
—] j
] Air bleeding screw
(3 locations)
P A Socket for hex key:
d = 2.5 0/S
) ©
@)
¥
d EB SOL.b @ J Q
L 20 63 96
‘ 183
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External dimension diagram

KSP-G02-XXCx%-10-M

Connector for
differential transformer
SNS-1605PCF

(from Sanwa Denki Kogyo)

DIN connector socket
Hirschmann: GDM2011 f
C Il %Air bleeding screw Wmm
4-09.5 (3 locations) ) M
4-05.3 :Socket for = - ~
- hex key: 2.5 e —
joe] i ; -
|0 I H T ==
2 \ ,
|
@ 4 12
SOL.a SOL.b g 0
e | al | i ! — g
E 4-¢7.5 48
& 4-012.32
96 63 165.5 9.5
334

KSP-G02-XXA%%-10-M

Connector for differential transformer
SNS-1605PCF DIN connector socket

(from Sanwa Denki Kogyo) /Hirschmann: GDM2011
T ]

Air bleeding screw

(3 locations) —%

Socket for hex key:’é:L
: J_ = = -

T B Bog
®©

107
i

H B @)
- L ®
& _ C _# SOL.a @) L
165.5 L 63 L 2
262
KSP-GO2-XXBX%-10-M
Connector for

differential transformer
SNS-1605PCF
(from Sanwa Denki Kogyo)

DIN connector socket
Hirschmann: GDM2011\

Air bleeding screw fymmmm

(3 locations) =i
Socket for 2 == 5
. 4 4 - hex key: 2.5 -
c»ﬁ H ] \ J -
b ]
,@ @ =7
|
] ﬁa | SOL.b B %

20

165.5

262
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nternet

External dimension diagram

KSP-GO03-XXC%%-10

DIN connector socket

Hirschmann: GDM2011

215.5

4-96.5 | |
: ’ T ol
<Or' -
I _< J#N
] I &=
SOL.a BPA) SOL.b o
i ¢
ARE
[5-011 9 60
5-01557 | £ 70
105.5 88 105.5
299
88
("ll Fan) P D
< Yy ¥
0| < %
oy Nj© B (M)A o
< TR [NEANT [~
N \S2
4 @
4-06.5 ]
3.2
6.7
27
37.3
50.8 Mounting face (conforming standard)
54 17 ISO 4401-05-04-0-05
- XX AKX -
KSP-G03 A 10 DIN connector socket
/Hirschmann: GDM2011
=N =N
I RE) { ’ B
<
S _
L B P
2 SOL.a BB A
£ - 8
105.5 88 16
215.5
KSP-G03 B 10 DIN connector socket
Hirschmann: GDM2011\
- - ]
1] | ] e
q.' ~—
n <
D L
BE A‘ SOL.b o
o I | <
* | ]
16 88 105.5
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Sectional structural diagram

KSP-G02-XXCx%-10-M

S

© |

Sealing part table

Quantity
Part No. Name Part specifications
Type C | Type A/B
12 O-ring 4 4 AS568-012 (NBR, Hs90)
13 O-ring 2 2 JIS B 2401 1B P18
14 O-ring 2 1 AS568-121 (NBR, Hs90)

KSP-GO03-XXC*%-10

=
uli

L

—
=

LI
S

\ j
Ll

Sealing part table

I

L[ 1

SOL.a SOL.b

Quantity
Part No. | Name Part specifications
Type C | Type A/B
10 O-ring 5 5 AS568-014 (NBR, Hs90)
1 O-ring 2 2 JIS B 2401 1B P28
12 O-ring 2 1 AS568-120 (NBR, Hs90)
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