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Operating Recommendation

Operating Recommendation

Cartridge Valve

CONTROL MANNER

·Fluid Viscosity Recommendations

15 to 380 cst

·Fluid Cleanliness Recommendations

Specified in accordance with ISO 4406:1999; 4 µm/6 µm/14 µm

·Fluid Temperature Recommendations

Buna N (Nitrile) : -35° C to 90° C
Viton :  -20° C to 120° C

 L : Standard Screw Adjustment

 K : Hand Knob with Lock Knob

4mm Hex.

Ø29

Ø32.5
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Index

Index

Cartridge Valve

Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

10 Pilot Operated 
Relief Valve

RP2C T10A 95 p p

RP3C T3A 200 p p

RP6C T16A 380 p p

RP8C T18A 760 p p

12 Direct-acting Relief 
Valve

RD2A T10A 95 p

RD3A T3A 200 p

RD6A T16A 380 p

RD8A T18A 760 p

14
Pilot Operated 

Relief Valve
with Vent

RV2A T11A 60 p p

RV3A T2A 120 p p

RV6A T17A 240 p p

RV8A T19A 480 p p

16 Pilot Operated 
Sequence Valve

RS2C T11A 60 p p

RS3C T2A 120 p p

RS6C T17A 240 p p

RS8C T19A 480 p p

18 Pilot Operated 
Reducing Valve

PB2B T11A 40 p p

PB3B T2A 80 p p

PB6B T17A 160 p p

PB8B T19A 320 p p

20
Pilot Operated 

Reducing / 
Relieving Valve

PP2B T11A 40 p p

PP3B T2A 80 p p

PP6B T17A 160 p p

PP8B T19A 320 p p

22

Direct-acting 
Pressure

Reducing/
Relieving Valve

PR2B T11A 40 p p

PR3B T2A 80 p p

PR6B T17A 160 p p

PR8B T19A 320 p p

Port 1
Inlet

Port 2
Outlet

Pressure Control

Port 1
Inlet

Port 2
Outlet

Port 1
Inlet

Port 2
Outlet

Port 3
Vent

Port 1
Inlet

Port 2
Sequence

Port 3
Drain

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Drain

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Outlet

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Outlet
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Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

24 Fully Adjustable 
Needle Valve

NF2C T13A 25 p p

NF3C T5A 50 p p

NF6C T16A 100 p p

NF8C T18A 200 p p

26
Fully Adjustable 

and High Capacity 
Needle Valve

NF2D T13A 80 p p

NF3D T5A 160 p p

NF6D T16A 320 p p

NF8D T18A 500 p p

28

Fully Adjustable 
Needle Valve

(with Free Flow 
Check Valve)

NC2B T13A 25 p p

NC3B T5A 50 p p

NC6B T16A 100 p p

NC8B T18A 200 p p

30

Pressure 
Compensated 

Fully Adjustable 
Flow Control Valve 

(with Free Flow 
Check Valve)

FD2A T13A 23 p p

FD3B T5A 45 p p

FD6A T16A 95 p p

FD8A T18A 200 p p

Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

32 Pilot to Open 
Check Valve

CK2B T11A 60 p

CK3B T2A 120 p

CK6B T17A 240 p

CK8B T19A 480 p

34 Pilot to Close 
Check Valve

CO1A T163A 40 p

CO2A T11A 80 p

CO3A T2A 160 p

CO6A T17A 320 p

CO8A T19A 640 p

Index

Flow Control

Directional

Port 1
Controlled Flow

Port 2
Controlled Flow

Port 1
Controlled Flow

Port 2
Controlled Flow

Port 1
Controlled Flow
Inlet

Port 2
Free Flow
Inlet

Port 1
Controlled Flow
Inlet

Port 2
Free Flow
Inlet

Port 1
Load

Port 2
Free Flow Inlet

Port 3
Pilot

Port 1
Free Flow Inlet

Port 2
Outlet

Port 3
Pilot
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Index

Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

36 Shuttle Valve

CS1Z T163A 5 p

CS2D T11A 10 p

CS1X T163A 5 p

CS2B T11A 10 p

38
Check Valve

( Free Flow Port1
to Port2 )

CX2A T13A 80 p

CX3A T5A 160 p

CX7A T16A 320 p

CX8A T18A 640 p

40
Check Valve

( Free Flow Por2
to Port1 )

CX2D T13A 60 p

CX3D T5A 120 p

CX7D T16A 240 p

CX8D T18A 480 p

Directional

Port 2
Outlet

Port 3
Inlet

Port 1
Inlet

CS1Z, CS2D

Signal at Port2

Port 3
Outlet

Port 2
Inlet

Port 1
Inlet

Signal at Port3

CS1X, CS2B

Port 2
Outlet

Port 3
Inlet

Port 1
Inlet

CS1Z, CS2D

Signal at Port2

Port 3
Outlet

Port 2
Inlet

Port 1
Inlet

Signal at Port3

CS1X, CS2B

Port 1
Free Flow Inlet

Port 2
Outlet

Port 1
Outlet

Port 2
Free Flow
Inlet

Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

42

Counterbalance 
3:1 Pilot Ratio 
External Pilot

Non-Vented Valve

CB2A T11A 60 p

CB3A T2A 120 p

CB6A T17A 240 p

CB8A T19A 480 p

44

Counterbalance 
4.5:1 Pilot Ratio 
External Pilot

Non-Vented Valve

CB2G T11A 60 p

CB3G T2A 120 p

CB6G T17A 240 p

CB8G T19A 480 p

46

Counterbalance 
10:1 Pilot Ratio 
External Pilot

Non-Vented Valve

CB2H T11A 60 p

CB3H T2A 120 p

CB6H T17A 240 p

CB8H T19A 480 p

Load Holding

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot
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Index

Logic Element

Page
No. Function Symbols Model No. Cavity Capacity 

 ( l/min )

Control Manner

L K X

48

Logic Elements
( Spring Biased 

Closed
Pilot Source from

Port 1)

LO2A T11A 80 p p

LO3A T2A 160 p p

LO6A T17A 320 p p

LO8A T19A 640 p p

48

Logic Elements
( Spring Biased 

Closed
Pilot Source from 

Port 2 )

LO2B T11A 80 p p

LO3B T2A 160 p p

LO6B T17A 320 p p

LO8B T19A 640 p p

48

Logic Elements
( Spring Biased 

Closed
Port 3 Pilot

Source )

LO2C T11A 80 p p

LO3C T2A 160 p p

LO6C T17A 320 p p

LO8C T19A 640 p p

48

Logic Elements
( Spring Biased 

Closed
 Higher of Port 1 or 

Port 2 Pilot
Source )

LO2D T11A 80 p p

LO3D T2A 160 p p

LO6D T17A 320 p p

LO8D T19A 640 p p

48

Logic Elements
( Spring Biased 

Open
Port 3 Pilot

Source )

LO2O T11A 80 p p

LO3O T2A 160 p p

LO6O T17A 320 p p

LO8O T19A 640 p p

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close
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Index

Cavity Plug

Page
No. Function Symbols Model No. Cavity Thread

50 2 Holes External Port 
Blocked Cavity Plug

X2OA2 T10A M20  P1.5

X2OA2 T13A M20  P1.5

X3OA2 T3A 1"-14UNS-2B

X3OA2 T5A 1"-14UNS-2B

X6OA2 T16A M36  P2

X8OA2 T18A M48  P2

51 2 Holes All Ports 
Blocked Cavity Plug

X2CA2 T10A  M20  P1.5

X2CA2 T13A M20  P1.5

X3CA2 T3A   1"-14UNS-2B

X3CA2 T5A 1"-14UNS-2B

X6CA2 T16A M36  P2

X8CA2 T18A M48  P2

52
Port 1 to 2 Open,
Port 3 Blocked 

Cavity Plug

X1OA3 T163A M16  P1.5

X2OA3 T11A M20  P1.5

X3OA3 T2A 1"-14UNS-2B

X6OA3 T17A M36  P2

X8OA3 T19A M48  P2

53 3 Holes All Ports 
Blocked Cavity Plug

X1CA3 T163A M16  P1.5

X2CA3 T13A M20  P1.5

X3CA3 T2A   1"-14UNS-2B

X6CA3 T17A M36  P2

X8CA3 T19A M48  P2

Port 1

Port 2

Port 1

Port 2

Port 1

Port 1

Port 2

Port 2

Port 1

Port 1

Port 2

Port 3

Port 2

Port 3

Port 1

Port 1

Port 2

Port 3

Port 2

Port 3
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RP

RP

Cartridge Valve  >  Pressure Control  >  Pilot Operated Relief Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name RP

2 Valve Size 2C, 3C, 6C, 8C

3 Cavity T10A, T3A, T16A, T18A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 7 ~ 210 bar

B 3.5 ~ 105 bar

C 10 ~ 400 bar

E 2 ~ 25 bar

6 Material of Seal N buna-N

V viton

RP   2C   -   T10A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

RP2C T10A 95 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.15

RP3C T3A 200 350 60/70 0.25

RP6C T16A 380 350 200/215 0.55

RP8C T18A 760 350 465/500 1.17

Port 1
Inlet

Port 2
Outlet
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 Typical Pressure Rise

RP

Model a b
c

L K

RP2C 39.7 22.2 51 58

RP3C 47.8 28.6 54 61

RP6C 61.9 31.8 62 69

RP8C 79.4 41.3 71 78

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex. Port 2
Outlet

Port 1
Inlet

ac

Locating Shoulder

RP2C

RP6C

RP3C

RP8C

350
∆P

 =
 b

ar

Q = l/min

300

250

200

150

100

50

0

350

∆P
 =

 b
ar

300

250

200

150

100

50

0
0 25 50 75 100

350

∆P
 =

 b
ar

Q = l/min

300

250

200

150

100

50

0
0 100 200 300 400

350

∆P
 =

 b
ar

Q = l/min

300

250

200

150

100

50

0
0 200 400 600 800

Q = l/min
0 50 100 150 200
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Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

RD2A T10A 95 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.155

RD3A T3A 200 350 60/70 0.295

RD6A T16A 380 350 200/215 0.670

RD8A T18A 760 350 465/500 1.450

RD

RD

Cartridge Valve  >  Pressure Control  >  Direct-acting Relief Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name RD

2 Valve Size 2A, 3A, 6A, 8A

3 Cavity T10A, T3A, T16A, T18A

4 Control Manner L standard screw adjustment

5 Adjustable Range A 35 ~ 210 bar

B 20 ~ 105 bar

E 7 ~ 25 bar

W 70 ~ 315 bar

6 Material of Seal N buna-N

V viton

RD   2A   -   T10A   -   L   A   N

1 2 3 4 5 6

Port 1
Inlet

Port 2
Outlet
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RD

Model a b
c

L

RD2A 39.7 22.2 61

RD3A 47.8 28.6 64

RD6A 61.9 31.8 83

RD8A 79.4 41.3 100

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Pressure Rise
RD2A

RD6A

RD3A

RD8A

350
∆P

 =
 b

ar

Q = l/min

300

250

200

150

100

50

0

350

∆P
 =

 b
ar

300

250

200

150

100

50

0
0 25 50 75 100

350

∆P
 =

 b
ar

Q = l/min

300

250

200

150

100

50

0
0 100 200 300 400

350

∆P
 =

 b
ar

Q = l/min

300

250

200

150

100

50

0
0 200 400 600 800

Q = l/min
0 50 100 150 200

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex. Port 2
Outlet

Port 1
Inlet

ac

Locating Shoulder
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RV

RV

Cartridge Valve  >  Pressure Control  >  Pilot Operated Relief Valve with Vent

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name RV

2 Valve Size 2A, 3A, 6A, 8A

3 Cavity T11A, T2A, T17A, T19A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 7 ~ 210 bar

B 3.5 ~105 bar

C 10 ~ 400 bar

E 2 ~ 25 bar

6 Material of Seal N buna-N

V viton

RV   2A   -   T11A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

RV2A T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

RV3A T2A 120 350 60/70 0.30

RV6A T17A 240 350 200/215 0.64

RV8A T19A 480 350 465/500 1.43

Port 1
Inlet

Port 2
Outlet

Port 3
Vent
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RV

Model a b
c

L K

RV2A 34.9 22.2 64 70

RV3A 34.9 28.6 72 78

RV6A 46.0 31.8 84 90

RV8A 63.5 41.3 100 107

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Vented Pressure Drop
RV2A RV3A

15
∆P

 =
 b

ar

Q = l/min

10

5

0
0 20 40 60 80

RV6A
15

∆P
 =

 b
ar

Q = l/min

10

5

0
0 10050 150 200 250 300

RV8A
15

∆P
 =

 b
ar

Q = l/min

10

5

0
0 200100 300 400 500 600

15

∆P
 =

 b
ar

Q = l/min

10

5

0
0 50 100 150

A
B

C

E

A
B

C

E

A
B

C

E

A
B

C

E

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex. Port 2
Outlet

Port 3
Vent

Port 1
Inlet

ac

Locating Shoulder
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RS

RS

Cartridge Valve  >  Pressure Control  >  Pilot Operated Sequence Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name RS

2 Valve Size 2C, 3C, 6C, 8C

3 Cavity T11A, T2A, T17A, T19A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 7 ~ 210 bar

B 3.5 ~105 bar

N 4 ~ 55 bar

W 10 ~ 315 bar

6 Material of Seal N buna-N

V viton

RS   2C   -   T11A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

RS2C T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

RS3C T2A 120 350 60/70 0.30

RS6C T17A 240 350 200/215 0.64

RS8C T19A 480 350 465/500 1.43

Port 1
Inlet

Port 2
Sequence

Port 3
Drain
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RS

Model a b
c

L K

RS2C 34.9 22.2 64 70

RS3C 34.9 28.6 72 78

RS6C 46.0 31.8 84 90

RS8C 63.5 41.3 100 107

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Pressure Drop Full Sequence
RS2C

14
P 

= 
ba

r

Q = l/min

10

12

8

6

4

2

0
0 20 40 60 80

RS6C
14

P 
= 

ba
r

Q = l/min

10

12

8

6

4

2

0
0 80 160 240 320

RS8C
14

P 
= 

ba
r

Q = l/min

10

12

8

6

4

2

0
0 160 320 480 640

RS3C
14

P 
= 

ba
r

Q = l/min

10

12

8

6

4

2

0
0 40 80 120 160

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex. Port 2
Sequence

Port 3
Drain

Port 1
Inlet

ac

Locating Shoulder
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PB

PB

Cartridge Valve  >  Pressure Control  >  Pilot Operated Reducing Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name PB

2 Valve Size 2B, 3B, 6B, 8B

3 Cavity  T11A, T2A, T17A, T19A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 7 ~ 210 bar

B 3.5 ~105 bar

N 4~55 bar

W 10~315 bar

6 Material of Seal N buna-N

V viton

PB   2B   -   T11A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

PB2B T11A 40 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

PB3B T2A 80 350 60/70 0.30

PB6B T17A 160 350 200/215 0.64

PB8B T19A 320 350 465/500 1.43

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Drain
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PB

Model a b
c

L K

PB2B 34.9 22.2 64 70

PB3B 34.9 28.6 72 78

PB6B 46.0 31.8 84 90

PB8B 63.5 41.3 100 107

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 No Load Pressure Drop

PB2B
15

P 
= 

ba
r

Q = l/min

10

5

0
0 10 20 30 40

PB6B
15

P 
= 

ba
r

Q = l/min

10

5

0
0 40 80 120 160

PB8B
15

P 
= 

ba
r

Q = l/min

10

5

0
0 80 120 240 320

PB2B
15

P 
= 

ba
r

Q = l/min

10

5

0
0 20 40 60 80

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex. Port 2
Inlet

Port 3
Drain

Port 1
Reduced Pressure

ac

Locating Shoulder
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PP

PP

Cartridge Valve  >  Pressure Control  >  Pilot Operated Reducing / Relieving Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name PP

2 Valve Size 2B, 3B, 6B, 8B

3 Cavity  T11A, T2A, T17A, T19A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 7 ~ 210 bar

W 10.5 ~ 315 bar

B 3.5 ~105 bar

D 2~55 bar

E 2~25 bar

6 Material of Seal N buna-N

V viton

PP   2B   -   T11A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

PP2B T11A 40 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

PP3B T2A 80 350 60/70 0.30

PP6B T17A 160 350 200/215 0.64

PP8B T19A 320 350 465/500 1.43

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Outlet
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PP

PERFORMANCE CURVES

 Regulated Pressure

PP2B
ReducingRelieving ReducingRelieving

ReducingRelieving ReducingRelieving

140

100
80

120

20

60
40

0
-40 -20 0 20 40 60

140

100
80

120

20

60
40

0
-160 -80 0 80 160 240

140

100
80

120

20

60
40

0
-80 -50 -20 20 60 100-40 0 40 80 120

140

100
80

120

20

60
40

0
-320 -160 0 160 320 480

PP3B

PP6B PP8B

Model a b
c

L K

PP2B 34.9 22.2 64 70

PP3B 34.9 28.6 72 78

PP6B 46.0 31.8 84 90

PP8B 63.5 41.3 100 107

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex.

Port 2
InletPort 3

Outlet

Port 1
Reduced Pressure

ac

Locating Shoulder

( UNIT : mm )DIMENSION
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PR

PR

Cartridge Valve  >  Pressure Control  >  Direct-acting Pressure Reducing/Relieving Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name PR

2 Valve Size 2B, 3B, 6B, 8B

3 Cavity  T11A, T2A, T17A, T19A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A 35 ~ 210 bar

B 6.5 ~ 105 bar

D 5 ~ 55 bar

E 2 ~ 25 bar

6 Material of Seal N buna-N

V viton

PR   2B   -   T11A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

PR2B T11A 40 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.20

PR3B T2A 80 350 60/70 0.36

PR6B T17A 160 350 200/215 0.76

PR8B T19A 320 350 465/500 1.58

Port 1
Reduced Pressure

Port 2
Inlet

Port 3
Outlet
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PR

Model a b
c

L K

PR2B 34.9 22.2 79 85

PR3B 34.9 28.6 89 96

PR6B 46.0 31.8 100 107

PR8B 63.5 41.3 124 130

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Regulated Pressure

PR2B
ReducingRelieving ReducingRelieving

ReducingRelieving ReducingRelieving

140

∆P
 =

 b
ar

Q = l/min

105

35

70

0
-20 -10 0 20 40 60

PR3B
200

∆P
 =

 b
ar

Q = l/min

150

50

100

0
-150 -75 0 30 60 100

PR6B
200

∆P
 =

 b
ar

Q = l/min

150

50

100

0
-250 -125 0 70 140 200

PR8B
300

∆P
 =

 b
ar

Q = l/min

200

70

140

0
-300 -150 0 100 200 300

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Inlet

Port 3
Outlet

Port 1
Reduced Pressure

ac

Locating Shoulder
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NFC

NFC

Cartridge Valve  >  Flow Control  >  Fully Adjustable Needle Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name NF

2 Valve Size 2C, 3C, 6C, 8C

3 Cavity T13A, T5A, T16A, T18A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Max. Orifice C T13A : 4.8mm

A T5A : 6.3mm

E T16A : 9.6mm

G T18A : 14.2mm

6 Material of Seal N buna-N

V viton

NF   2C   -   T13A   -   L   C   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

NF2C T13A 25 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.14

NF3C T5A 50 350 60/70 0.26

NF6C T16A 100 350 200/215 0.55

NF8C T18A 200 350 465/500 1.21

Port 1
Controlled Flow

Port 2
Controlled Flow
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NFC

Model a b
c

L K

NF2C 34.9 22.2 58 64

NF3C 41.1 28.6 67 73

NF6C 61.9 31.8 73 79

NF8C 79.4 41.3 84 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Adjustment Sensitivity at 7bar Differential

NF2C
Q

 =
 l/

m
in

Number of Tunes

30
25
20
15
10
5
0

0 21 3 4 5

NF3C

Q
 =

 l/
m

in

Number of Tunes

75
63
50
38
25
13
0

0 21 3 4 5

NF6C

Q
 =

 l/
m

in

Number of Tunes

150
125
100
75
50
25
0

0 21 3 4 5

NF8C

Q
 =

 l/
m

in

Number of Tunes

300
250
200
150
100
50
0

0 21 3 4 5

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Controlled Flow

Port 1
Controlled Flow

ac

Locating Shoulder
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NFD

NFD

Cartridge Valve  >  Flow Control  >  Fully Adjustable and High Capacity Needle Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name NF

2 Valve Size 2, 3, 6, 8

3 Operation D high capacity

4 Cavity T13A, T5A, T16A, T18A

5 Control Manner L standard screw adjustment

K hand knob with lock knob

6 Max. Orifice F T13A : 8.4mm

G T5A : 12.7mm

H T16A : 17.5mm

I T18A : 21.6mm

7 Material of Seal N buna-N

V viton

NF   2   D   -   T13A   -   L   F   N

1 2 3 4 5 6 7

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

NF2D T13A 80 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.15

NF3D T5A 160 350 60/70 0.28

NF6D T16A 320 350 200/215 0.57

NF8D T18A 500 350 465/500 1.24

Port 1
Controlled Flow

Port 2
Controlled Flow
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NFD

Model a b
c

L K

NF2D 34.9 22.2 58 64

NF3D 41.1 28.6 67 73

NF6D 61.9 31.8 73 79

NF8D 79.4 41.3 84 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Adjustment Sensitivity at 7bar Differential

NF2D
Q

 =
 l/

m
in

Number of Tunes

120
100
80
60
40
20
0

0 21 3 4 5

NF3D

Q
 =

 l/
m

in

Number of Tunes

240
200
160
120
80
40
0

0 21 3 4 5

NF6D

Q
 =

 l/
m

in

Number of Tunes

360
300
240
180
120
60
0

0 21 3 4 5

NF8D

Q
 =

 l/
m

in

Number of Tunes

600
500
400
300
200
100

0
0 21 3 4 5

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Controlled Flow

Port 1
Controlled Flow

ac

Locating Shoulder
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NC

NC

Cartridge Valve  >  Flow Control  >  Fully Adjustable Needle Valve (with Free Flow Check Valve)

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name NC

2 Valve Size 2B, 3B, 6B, 8B

3 Cavity & Max. Orifice T13A 4.8mm

T5A 6.3mm

T16A 9.6mm

T18A 14.2mm

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Cracking Pressure A 0.3 bar

C 2.0 bar

E 5.0 bar

6 Material of Seal N buna-N

V viton

NC   2B   -   T13A   -   L   C   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

NC2B T13A 25 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.14

NC3B T5A 50 350 60/70 0.26

NC6B T16A 100 350 200/215 0.58

NC8B T18A 200 350 465/500 1.23

Port 1
Controlled Flow
Inlet

Port 2
Free Flow
Inlet
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NC

Model a b
c

L K

NC2B 34.9 22.2 58 64

NC3B 41.1 28.6 67 73

NC6B 61.9 31.8 73 79

NC8B 79.4 41.3 84 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Adjustment Sensitivity at 7bar Differential

NC2B
Q

 =
 l/

m
in

Number of Tunes

20

15

10

5

0
0 21 3 4 5

NC3B

Q
 =

 l/
m

in

Number of Tunes

50

40

30

20

10

0
0 21 3 4 5

NC6B

Q
 =

 l/
m

in

Number of Tunes

120
100
80
60
40
20
0

0 21 3 4 5

NC8B

Q
 =

 l/
m

in

Number of Tunes

240
200
160
120
80
40
0

0 21 3 4 5

Full Adj.
5 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Free Flow Inlet

Port 1
Controlled Flow Inlet

ac

Locating Shoulder
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FD

FD

Cartridge Valve  >  Flow Control  >  Pressure Compensated Fully Adjustable Flow Control Valve
	 (with Free Flow Check Valve)

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name FD

2 Valve Size 2A, 3B, 6A, 8A

3 Cavity T13A, T5A, T16A, T18A

4 Control Manner L standard screw adjustment

K hand knob with lock knob

5 Adjustable Range A

2A : 0.4 ~ 23 l/min
3B : 0.4 ~ 45 l/min
6A : 1.0 ~ 95 l/min
8A : 1.0 ~ 200 l/min

6 Material of Seal N buna-N

V viton

FD   2A   -   T13A   -   L   A   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

FD2A T13A 23 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.14

FD3B T5A 45 350 60/70 0.28

FD6A T16A 95 350 200/215 0.55

FD8A T18A 200 350 465/500 1.23

Port 1
Controlled Flow
Inlet

Port 2
Free Flow
Inlet
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FD

Model a b
c

L K

FD2A 34.9 22.2 58 64

FD3B 41.1 28.6 67 73

FD6A 61.9 31.8 73 79

FD8A 79.4 41.3 84 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Performance

FD2A
Q

 =
 l/

m
in

P = bar

30
25
20
15
10
5
0

0 15010050 200 300250 350

FD3B

Q
 =

 l/
m

in

P = bar

30
25
20
15
10
5
0

0 15010050 200 300250 350

FD6A

Q
 =

 l/
m

in

P = bar

120
100
80
60
40
20
0

0 15010050 200 300250 350

FD8A

Q
 =

 l/
m

in

P = bar

240
200
160
120
80
40
0

0 15010050 200 300250 350

Full Adj.
5 turns

Control Manner
( K Control shown )

b Hex.

Port 2
Free Flow Inlet

Port 1
Controlled Flow Inlet

ac

Locating Shoulder
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CK

CK

Cartridge Valve  >  Directional  >  Pilot to Open Check Valve

MODEL SPEC.

ORDER CODESSYMBOLS

CK   2B   -   T11A   -   X   C   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CK2B T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.13

CK3B T2A 120 350 60/70 0.24

CK6B T17A 240 350 200/215 0.53

CK8B T19A 480 350 465/500 1.16

1 Model Name CK

2 Valve Size 2B, 3B, 6B, 8B

3 Cavity T11A, T2A, T17A, T19A

4 Control Manner X standard pilot

5 Cracking Pressure A 0.3 bar

C 2.0 bar

E 5.0 bar

6 Material of Seal N buna-N

V viton

Port 1
Load

Port 2
Free Flow Inlet

Port 3
Pilot
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CK

Model a b
c

X

CK2B 34.9 22.2 31

CK3B 34.9 28.6 35

CK6B 46.0 31.8 46

CK8B 63.5 41.3 59

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Pressure Drop

CK2B
30

P 
= 

ba
r

Q = l/min

25

20

5

15

10

0
0 20 40 60 80

CK3B
30

P 
= 

ba
r

Q = l/min

25

20

5

15

10

0
0 30 60 90 120

CK6B
30

P 
= 

ba
r

Q = l/min

25

20

5

15

10

0
0 80 160 240 320

CK8B
30

P 
= 

ba
r

Q = l/min

25

20

5

15

10

0
0 160 320 480 640

Full PilotXEN

XCN
Full Pilot

XEN

XCN

Full Pilot
XEN

XCN
Full Pilot

XEN

XCN

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Free Flow Inlet

Port 3
Pilot

Port 1
Load
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CO

CO

Cartridge Valve  >  Directional  >  Pilot to Close Check Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CO

2 Valve Size 1A, 2A, 3A, 6A, 8A

3 Cavity T163A, T11A, T2A, T17A, T19A

4 Control Manner X standard pilot

5 Cracking Pressure A 0.3 bar

C 2.0 bar

E 5.0 bar

6 Material of Seal N buna-N

V viton

CO   2A   -   T11A   -   X   C   N

1 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CO1A T163A 40 350 30/40

-35 ~ 100°C
( -31 ~ 212°F )

0.10

CO2A T11A 80 350 40/50 0.13

CO3A T2A 160 350 60/70 0.24

CO6A T17A 320 350 200/215 0.53

CO8A T19A 640 350 465/500 1.19

Port 1
Free Flow Inlet

Port 2
Outlet

Port 3
Pilot
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CO

Model a b
c

X

CO1A 31.0 19.1 32

CO2A 34.9 22.2 31

CO3A 34.9 28.6 35

CO6A 46.0 31.8 46

CO8A 63.5 41.3 59

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Pressure Drop
CO1A

12
P 

= 
ba

r

Q = l/min

9

6

3

0
0 10 20 30 40

CO2A
12

P 
= 

ba
r

Q = l/min

9

6

3

0
0 20 40 60 80

CO3A
12

P 
= 

ba
r

Q = l/min

9

6

3

0
0 30 60 90 120

CO8A
12

P 
= 

ba
r

Q = l/min

9

6

3

0
0 160 320 480 640

CO6A
12

P 
= 

ba
r

Q = l/min

9

6

3

0
0 80 160 240 320

XEN

XCN
XAN

XEN

XCN
XAN

XEN

XCN
XAN

XEN

XCN
XAN

XEN

XCN
XAN

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Outlet

Port 3
Pilot

Port 1
Free Flow Inlet
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CS

CS

Cartridge Valve  >  Directional  >  Shuttle Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CS

2 Valve Size 1, 2

3 Operation CS1Z T163A, signal at port 2

CS2D T11A, signal at port 2

CS1X T163A, signal at port 3

CS2B T11A, signal at port 3

4 Cavity T163A, T11A

5 Control Manner X unadjustable

6 Adjustment Range X unadjustable

7 Material of Seal N buna-N

V viton

CS   2   D   -   T11A   -   X   X   N

1 2 3 4 5 6 7

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CS1Z T163A 5 350 30/40

-35 ~ 100°C
( -31 ~ 212°F )

0.10

CS2D T11A 10 350 40/50 0.12

CS1X T163A 5 350 30/40 0.10

CS2B T11A 10 350 40/50 0.12

Port 2
Outlet

Port 3
Inlet

Port 1
Inlet

CS1Z, CS2D

Signal at Port2

Port 3
Outlet

Port 2
Inlet

Port 1
Inlet

Signal at Port3

CS1X, CS2B
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CS

Model a b
c

X

CS1Z 31 19.1 32

CS2D 34.9 22.2 31

CS1X 31 19.1 32

CS2B 34.9 22.2 31

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Pressure Drop

 CS1Z, CS2D

 CS1X, CS2B

CS1Z, CS1X
25

P 
= 

ba
r

Q = l/min

20

15

10

5

0
0 2.01.0 4.03.0 6.05.0 7.0

CS2D, CS2B
20

P 
= 

ba
r

Q = l/min

16

12

8

4

0
0 105 15 20

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Inlet

Port 3
Outlet

Port 1
Inlet

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Outlet

Port 3
Inlet

Port 1
Inlet
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CXA

CXA

Cartridge Valve  >  Directional  >  Check Valve (Free Flow Port1 to Port2)

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CX

2 Valve Size 2, 3, 6, 8

3 Operation A Free Flow Port1 to Port2

4 Cavity T13A, T5A, T16A, T18A

5 Control Manner X unadjustable

6 Cracking Pressure A 0.3 bar

B 1.0 bar

C 2.0 bar

D 3.5 bar

E 5.0 bar

7 Material of Seal N buna-N

V viton

CX   2   A   -   T13A   -   X   C   N

1 2 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CX2A T13A 80 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.12

CX3A T5A 160 350 60/70 0.18

CX6A T16A 320 350 200/215 0.42

CX8A T18A 640 350 465/500 0.93

Port 1
Free Flow Inlet

Port 2
Outlet
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CXA

Model a b
c

X

CX2A 34.9 22.2 19

CX3A 41.1 28.6 18

CX6A 61.9 31.8 25

CX8A 79.4 41.3 31

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

CX2A
P 

= 
ba

r

Q = l/min

12

9

6

3

0
0 4020 60 80

CX3A

P 
= 

ba
r

Q = l/min

12

9

6

3

0
0 8040 120 160

CX6A

P 
= 

ba
r

Q = l/min

12

9

6

3

0
0 200100 300 400

CX8A

P 
= 

ba
r

Q = l/min

12

9

6

3

0
0 400200 600 800

XEN

XCN
XAN

XEN

XCN
XAN

XEN

XCN
XAN

XEN

XCN
XAN

 Typical Pressure Drop

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Outlet

Port 1
Free Flow Inlet
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CXD

CXD

Cartridge Valve  >  Directional  >  Check Valve (Free Flow Por2 to Port1)

ORDER CODESSYMBOLS

MODEL SPEC.

1 Model Name CX

2 Valve Size 2, 3, 6, 8

3 Operation D Free Flow Por2 to Port1

4 Cavity T13A, T5A, T16A, T18A

5 Control Manner X unadjustable

6 Cracking Pressure A 0.3 bar

B 1.0 bar

C 2.0 bar

D 3.5 bar

E 5.0 bar

7 Material of Seal N buna-N

V viton

CX   2   D   -   T13A   -   X   C   N

1 2 2 3 4 5 6

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CX2D T13A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.12

CX3D T5A 120 350 60/70 0.18

CX6D T16A 240 350 200/215 0.42

CX8D T18A 480 350 465/500 0.93

Port 1
Outlet

Port 2
Free Flow
Inlet
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CXD

Model a b
c

X

CX2D 34.9 22.2 19

CX3D 41.1 28.6 18

CX6D 61.9 31.8 25

CX8D 79.4 41.3 31

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

CX2D
P 

= 
ba

r

Q = l/min

20

16

12

4

8

0
0 4020 60 80

CX3D

P 
= 

ba
r

Q = l/min

20

16

12

4

8

0
0 6030 90 120

CX6D

P 
= 

ba
r

Q = l/min

20

16

12

4

8

0
0 16080 240 320

CX8D

P 
= 

ba
r

Q = l/min

20

16

12

4

8

0
0 320160 480 640

XEN

XCN XAN

XEN

XCN XAN

XEN

XCN XAN

XEN

XCN XAN

 Typical Pressure Drop

Control Manner
( X Control shown )

b Hex.

ac

Locating Shoulder

Port 2
Free Flow Inlet

Port 1
Outlet
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CBA

CBA

Cartridge Valve  >  Load Holding  >  �Counterbalance 3:1 Pilot Ratio External Pilot Non-Vented Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CB

2 Valve Size 2, 3, 6, 8

3 Pilot Pressure A 3:1

4 Cavity  T11A, T2A, T17A, T19A

5 Control Manner L standard screw adjustment

6 Adjustable Range H 70 ~ 280 bar, w/1.7 bar check,
210 bar initially setting

I 25 ~ 105 bar, w/1.7 bar check,
70 bar initially setting

A 70 ~ 280 bar, w/0.3 bar check,
210 bar initially setting

B 25 ~ 105 bar, w/0.3 bar check,
70 bar initially setting

7 Material of Seal N buna-N

V viton

CB   2   A   -   T11A   -   L    I    N

1 2 3 4 5 6 7

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CB2A T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

CB3A T2A 120 350 60/70 0.30

CB6A T17A 240 350 200/215 0.64

CB8A T19A 480 350 465/500 1.47

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot
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CBA

Model a b
c

L

CB2A 34.9 22.2 50

CB3A 34.9 28.6 61

CB6A 46.0 31.8 70

CB8A 63.5 41.3 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Free Flow and Piloted Open Pressure Drop

CB2A

Free FlowPilot Open Free FlowPilot Open

30
∆P

 =
 b

ar

Q = l/min

25

20

5

15

10

0
0 15 30 45 60

CB3A
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 30 60 90 120

CB6A

Free Flow
Pilot Open

Free Flow

Pilot Open

30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 60 120 180 240

CB8A
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 120 240 360 480

Full Adj.
3 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Outlet

Port 3
Pilot

Port 1
Inlet

ac

Locating Shoulder

Turn screw clockwise 
to reduce setting and 
release load
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CBG

CBG

Cartridge Valve  >  Load Holding  >  �Counterbalance 4.5:1 Pilot Ratio External Pilot Non-Vented Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CB

2 Valve Size 2, 3, 6, 8

3 Pilot Pressure G 4.5:1

4 Cavity  T11A, T2A, T17A, T19A

5 Control Manner L standard screw adjustment

6 Adjustable Range J 140 ~ 350 bar, w/1.7 bar check,
210 bar initially setting

K 70 ~ 175 bar, w/1.7 bar check,
140 bar initially setting

C 140 ~ 350 bar, w/0.3 bar check,
210 bar initially setting

D 70 ~ 175 bar, w/0.3 bar check,
140 bar initially setting

7 Material of Seal N buna-N

V viton

CB   2   G   -   T11A   -   L    K    N

1 2 3 4 5 6 7

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CB2G T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

CB3G T2A 120 350 60/70 0.30

CB6G T17A 240 350 200/215 0.64

CB8G T19A 480 350 465/500 1.47

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot
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CBG

Model a b
c

L

CB2G 34.9 22.2 50

CB3G 34.9 28.6 61

CB6G 46.0 31.8 70

CB8G 63.5 41.3 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Free Flow and Piloted Open Pressure Drop

CB2G

Free FlowPilot Open Free FlowPilot Open

30
∆P

 =
 b

ar

Q = l/min

25

20

5

15

10

0
0 15 30 45 60

CB3G
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 30 60 90 120

CB6G

Free Flow
Pilot Open

Free Flow

Pilot Open

30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 60 120 180 240

CB8G
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 120 240 360 480

Full Adj.
3 turns

Control Manner
( L Control shown )

b Hex.

Port 2
Outlet

Port 3
Pilot

Port 1
Inlet

ac

Locating Shoulder

Turn screw clockwise 
to reduce setting and 
release load
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CBH

CBH

Cartridge Valve  >  Load Holding  >  �Counterbalance 10:1 Pilot Ratio External Pilot Non-Vented Valve

MODEL SPEC.

ORDER CODESSYMBOLS

1 Model Name CB

2 Valve Size 2, 3, 6, 8

3 Pilot Pressure H 10:1

4 Cavity  T11A, T2A, T17A, T19A

5 Control Manner L standard screw adjustment

6 Adjustable Range J 140 ~ 350 bar, w/1.7 bar check,
210 bar initially setting

K 70 ~ 175 bar, w/1.7 bar check,
140 bar initially setting

C 140 ~ 350 bar, w/0.3 bar check,
210 bar initially setting

D 70 ~ 175 bar, w/0.3 bar check,
140 bar initially setting

7 Material of Seal N buna-N

V viton

CB   2   H   -   T11A   -   L   K   N

1 2 3 4 5 6 7

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Operational 
Temperature

Weight
( kg )

CB2H T11A 60 350 40/50

-35 ~ 100°C
( -31 ~ 212°F )

0.17

CB3H T2A 120 350 60/70 0.30

CB6H T17A 240 350 200/215 0.64

CB8H T19A 480 350 465/500 1.47

Port 1
Inlet

Port 2
Outlet

Port 3
Pilot
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CBH

Model a b
c

L

CB2H 34.9 22.2 50

CB3H 34.9 28.6 61

CB6H 46.0 31.8 70

CB8H 63.5 41.3 90

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Free Flow and Piloted Open Pressure Drop

CB2H

Free FlowPilot Open Free FlowPilot Open

30
∆P

 =
 b

ar

Q = l/min

25

20

5

15

10

0
0 15 30 45 60

CB3H
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 30 60 90 120

CB6H

Free Flow
Pilot Open

Free Flow

Pilot Open

30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 60 120 180 240

CB8H
30

∆P
 =

 b
ar

Q = l/min

25

20

5

15

10

0
0 120 240 360 480

Full Adj.
3 turns

Control Manner
( L Control shown )

b Hex.

ac

Locating Shoulder

Turn screw clockwise 
to reduce setting and 
release load

Port 2
Outlet

Port 3
Pilot

Port 1
Inlet
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LO

LO

Cartridge Valve  >  Logic Element

ORDER CODES

SYMBOLS

1 Model Name LO

2 Valve Size 2, 3, 6, 8

3 Operation A, B, C, D, O

4 Cavity T11A, T2A, T17A, T19A

5 Control Manner X unadjustable

L standard screw adjustment

6 Cracking Pressure D ABCD port (open) : 3.5 bar
O port (close) : 2 bar

7 Material of Seal N buna-N

V viton

LO   2   C   -   T11A   -   X   D   N

1 2 3 4 5 6 7

LO   A LO   B LO   C LO   D LO   O

Vent-to-Open

Port 1

Port 2

Spring Biased Closed
Pilot Source from Port 1

Spring Biased Closed
Pilot Source from Port 2

Spring Biased Closed
Port 3 Pilot Source

Spring Biased Closed
 Higher of Port 1 or 
Port 2 Pilot Source

Spring Biased Open
Port 3 Pilot Source

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Port 1

Port 2

Port 3

Vent-to-Open Pilot-to-Close Vent-to-Open Pilot-to-Close
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LO

MODEL SPEC.

( UNIT : mm )DIMENSION

PERFORMANCE CURVES

 Typical Pressure Drop

Model Cavity Capacity
( l/min )

Max. Pressure
( bar )

Installation Torque
( Nm )

Control Orifice Diameter
( mm )

Operational 
Temperature

Weight
( kg )

LO2* T11A 80 350 40/50 Ø0.5

-35 ~ 100°C
( -31 ~ 212°F )

0.12

LO3* T2A 160 350 60/70 Ø0.5 0.22

LO6* T17A 320 350 200/215 Ø0.8 0.50

LO8* T19A 640 350 465/500 Ø0.9 1.15

Model a b
c

X L

LO2* 34.9 22.2 31 64

LO3* 34.9 28.6 35 72

LO6* 46.0 31.8 46 84

LO8* 63.5 41.3 59 100

LO2*

P 
= 

ba
r

Q = l/min

12

9

6

3

0
0 5025 75 100

LO3*

P 
= 

ba
r

Q = l/min

20

16

12

8

4

0
0 10050 150 200

LO6*

P 
= 

ba
r

Q = l/min

20

16

12

8

4

0
0 200100 300 400

LO8*

P 
= 

ba
r

Q = l/min

20

16

12

8

4

0
0 400200 600 800

Control Manner
( X Control shown )

b Hex.

Port 2Port 3

Port 1

ac

Locating Shoulder

Area Ratio, A3 to A1 : 1.8:1 ( with Sealed Piston )
Area Ratio, A3 to A2 : 2.25:1 ( with Sealed Piston )
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OA2

OA2

Cartridge Valve  >  Cavity Plug  >  2 Holes External Port Blocked Cavity Plug

MODEL SPEC.

SYMBOLS

( UNIT : mm )DIMENSION

Model Cavity Thread Material of Seal Weight
( kg )

X2OA2-T10A-XX T10A M20  P1.5

buna-N

0.09

X2OA2-T13A-XX T13A M20  P1.5 0.09

X3OA2-T3A-XX T3A 1"-14UNS-2B 0.13

X3OA2-T5A-XX T5A 1"-14UNS-2B 0.13

X6OA2-T16A-XX T16A M36  P2 0.28

X8OA2-T18A-XX T18A M48  P2 0.57

Model a b c d e f

X2OA2 20.3 16.3 22.2 Ø21.7 M16  P1.5-6H Ø17.4

X3OA2 17.8 22.2 28.6 Ø27.3 1”-14UNS-2B Ø22.6

X6OA2 26 25 31.7 Ø39.7 M36  P2.0-6H Ø33

X8OA2 30.4 26.8 41.2 Ø52.5 M48  P2.0-6H Ø43

c Hex.

f

d

e

ba

Locating Shoulder

Port 1

Port 2

Port 1

Port 2
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Model a b c d e

X2CA2 20.2 38.2 22.2 M16  P1.5-6H Ø17.4

X3CA2 17.8 47.7 28.6 1”-14UNS-2B Ø22.2

X6CA2 25.7 60.8 31.7 M32  P2.0-6H Ø31.7

X8CA2 30 79.6 41.2 M48  P2.0-6H Ø41.2

CA2

CA2

Cartridge Valve  >  Cavity Plug  >  2 Holes All Ports Blocked Cavity Plug

MODEL SPEC.

SYMBOLS

( UNIT : mm )DIMENSION

Model Cavity Thread Material of Seal Weight
( kg )

X2CA2-T10A-XX T10A  M20  P1.5

buna-N

0.12

X2CA2-T13A-XX T13A M20  P1.5 0.12

X3CA2-T3A-XX T3A   1"-14UNS-2B 0.21

X3CA2-T5A-XX T5A 1"-14UNS-2B 0.20

X6CA2-T16A-XX T16A M36  P2 0.49

X8CA2-T18A-XX T18A M48  P2 1.10

c Hex.
e

d

ba

Locating Shoulder

Port 1

Port 1

Port 2

Port 2
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OA3

OA3

Cartridge Valve  >  Cavity Plug  >  Port 1 to 2 Open, Port 3 Blocked Cavity Plug

MODEL SPEC.

SYMBOLS

( UNIT : mm )DIMENSION

Model Cavity Thread Material of Seal Weight
( kg )

X1OA3-T163A-XX T163A M16  P1.5

buna-N

0.06

X2OA3-T11A-XX T11A M20  P1.5 0.09

X3OA3-T2A-XX T2A 1"-14UNS-2B 0.16

X6OA3-T17A-XX T17A M36  P2 0.31

X8OA3-T19A-XX T19A M48  P2 0.68

Model a b c d e f g

X1OA3 31.86 14.54 19.1 Ø17.8 Ø16.6 M16  P1.5-6H Ø13.9

X2OA3 30 17.8 22.2 Ø21.7 Ø20.5 M16  P1.5-6H Ø17.4

X3OA3 35.2 15.2 28.6 Ø27.3 Ø26 1”-14UNS-2B Ø22.8

X6OA3 46.2 18.3 31.6 Ø39.6 Ø36.4 M36  P2.0-6H Ø32.5

X8OA3 59 23.5 41 Ø52.4 Ø48.2 M36  P2.0-6H Ø43

Port 1

Port 1

Port 2

Port 3

Port 2

Port 3

c Hex.

g

d

f
e

ba

Locating Shoulder
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CA3

CA3

Cartridge Valve  >  Cavity Plug  >  3 Holes All Ports Blocked Cavity Plug

MODEL SPEC.

SYMBOLS

( UNIT : mm )DIMENSION

Model Cavity Thread Material of Seal Weight
( kg )

X1CA3-T163A-XX T163A M16  P1.5

buna-N

0.08

X2CA3-T13A-XX T13A M20  P1.5 0.12

X3CA3-T2A-XX T2A   1"-14UNS-2B 0.22

X6CA3-T17A-XX T17A M36  P2 0.52

X8CA3-T19A-XX T19A M48  P2 1.20

Model a b c d e f g

X1CA3 32 31 19.1 Ø17.8 Ø16.6 M16  P1.5-6H Ø13.9

X2CA3 30.5 34.8 22.2 Ø21.8 Ø20.5 M16  P1.5-6H Ø17.3

X3CA3 35 35 28.6 Ø27.3 Ø26 1”-14UNS-2B Ø22.1

X6CA3 46.4 46 31.6 Ø39.6 Ø36.4 M36  P2.0-6H Ø31.6

X8CA3 46.4 46 31.6 Ø39.6 Ø36.4 M36  P2.0-6H Ø31.6

Port 1

Port 1

Port 2

Port 3

Port 2

Port 3

c Hex.

g

d
f

e

ba

Locating Shoulder
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Cavities Tooling

Cavities Tooling

Cartridge Valve  >  Cavities Tooling

 T10A

 T3A

 T16A

 T13A

 T5A

 T18A

Port 1

Port 1

Port 1

Po
rt

 2
Po

rt
 2

Po
rt

 2

Port 1

Po
rt

 2

Port 1

Po
rt

 2

Port 1

Po
rt

 2

Locating
ShoulderLocating

Shoulder

Locating
Shoulder

1”-14UNS-2B
Min. Full Thread 15.9 L

1”-14UNS-2B
Min. Full Thread 15.9 L

25.45
25.35

33.38
33.27

27.43
27.38

26.24
26.19

23.80
23.70

22.28
22.23

17.5
17.1

33.38
33.27

27.43
27.38

26.24
26.19

23.80
23.70

22.28
22.23

17.5
17.1

44.5

39.73
39.67

36.58
36.53

34.21
34.11

31.80
31.75

25.65
25.15

58.7

52.44
52.37

48.62
48.56

46.15
46.05

41.33
41.28

32.2
31.5

21.87
21.82

M
ax

. Ø
22

.2

M
ax

. Ø
22

.2

20.68
20.62

18.64
18.54

17.50
17.45

14.5
13.9

25.45
25.35

21.87
21.82

20.68
20.62

18.64
18.54

17.50
17.45

14.5
13.90.

41
M

ax
. Ø

28
.5

0.
41 0.
41

M
ax

. Ø
38

.1
0.

8

M
ax

. Ø
47

.1
0.

8

M
ax

. Ø
17

.4
0.

41

12
.7

15
.9

39
.2

9

47
.8

2
47

.9
4

57
.2

17
.5

52
.4

62
.2

4
62

.1
2

72
.2

22
.2

66
.7

79
.6

9
79

.5
7

91
.3

15
.9

32
.9

4

41
.4

7
41

.5
3

50
.8

32
.1

6

39
.8

0
39

.9
3

45
.9

12
.7

27
.3

8
35

.1
8

35
.0

5
41

0.8 Min. Recommend
From Milled Surface

Locating
Shoulder

0.8 Min. Recommend
From Milled Surface

Locating
Shoulder

M36  P2-6H
Min. Full Thread 17.5 L

0.8 Min. Recommend
From Milled Surface

Locating
Shoulder

M48  P2-6H
Min. Full Thread 22.2 L

0.8 Min. Recommend
From Milled Surface

M20  P1.5-6H
Min. Full Thread 12.7 L

0.8 Min. Recommend
From Milled Surface

M20  P1.5-6H
Min. Full Thread 12.7 L

0.8 Min. Recommend
From Milled Surface

Port 1

Port 1

Port 1

Po
rt

 2
Po

rt
 2

Po
rt

 2

Port 1

Po
rt

 2

Port 1

Po
rt

 2

Port 1

Po
rt

 2

Locating
ShoulderLocating

Shoulder

Locating
Shoulder

1”-14UNS-2B
Min. Full Thread 15.9 L

1”-14UNS-2B
Min. Full Thread 15.9 L

25.45
25.35

33.38
33.27

27.43
27.38

26.24
26.19

23.80
23.70

22.28
22.23

17.5
17.1

33.38
33.27

27.43
27.38

26.24
26.19

23.80
23.70

22.28
22.23

17.5
17.1

44.5

39.73
39.67

36.58
36.53

34.21
34.11

31.80
31.75

25.65
25.15

58.7

52.44
52.37

48.62
48.56

46.15
46.05

41.33
41.28

32.2
31.5

21.87
21.82

M
ax

. Ø
22

.2

M
ax

. Ø
22

.2

20.68
20.62

18.64
18.54

17.50
17.45

14.5
13.9

25.45
25.35

21.87
21.82

20.68
20.62

18.64
18.54

17.50
17.45

14.5
13.90.

41
M

ax
. Ø

28
.5

0.
41 0.
41

M
ax

. Ø
38

.1
0.

8

M
ax

. Ø
47

.1
0.

8
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. Ø
17

.4
0.

41
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4
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7
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15
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7
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32
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