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●N* A S
AN* : SA-G01

S N* : SS-G01
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2 : 200V 50/60Hz

3 : DC12V

4 : DC24V

30 PVS-0 *
12 PVS-1*, PVS-2*
20 PVS-2*-45N3

 [ ]

    [ ]
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8, 16, 22,  35, 45
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0, 1, 2

PVS

 Z

 (PVS-1*, PVS-2*)

cm3

PVS-0B-8 220

PVS-1B-16, 22 300

PVS-2B-35, 45 650

■PVS-0B-8 NQ RS WS RQS CS
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22-Z PVS-2B-35

45-Z NQ RQS CS

N2:3~14MPa

[ 1]

N*: 

PVS-1B-16N2

P2:3~14MPa[ 2]

P*:  

PVS-1B-16P2

P2:3~14MPa

sol"ON"

sol"OFF"

[ 4]

R*S*: 

PVS-1B-16R2S2

200V 50/60Hz
SS-G01

W2:3~14MPa

sol"ON"
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[ 5]
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PVS-1B-16N2Q1

R2:3~14MPa

sol"ON"
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[ 6] 
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PVS-1B-16RQ2S1

100V 50/60Hz
SS-G01

C2:3~14MPa

sol"ON"

sol"OFF"

[ 7]

C*S*: 

PVS-1B-16C2S2

200V 50/60Hz
SS-G01



A

A-5

N

0

M

*

*

P

0

M
*

*

2

NQ

q2
q1

P2

N
A

C
H

I
P1

q2

q1

P1

P2 0

M
N *

*

1

RS

(RA)

N
A

C
H

I

SOL
"OFF"

SOL
"ON"

0

M
*

*

WS

(WA)
SOL

"OFF"

P1 P2

SOL
"ON"

0
M*

*

ON OFF

RQS

(RQA)

q2
q1

P2

P1

P2

q1

q2 P1

SOL OFF

SOL ON
*

*
0

M
N

CS

(CA)

q2
q1

P2

q1

q2

P1 P2SOL OFF

SOL ON

* *

0

M
N

1
2 ZR-TO2-*-5895* 150cm3



A

A-6

32mm2/s

PVS-0B-8N*-30

PSCS-100000

MIN
Rc ( PT) 3/8

4.76
0

  –0.012

G PF 1/2

11

164.5 (MAX)
18 6

19
.0

5
21

.2
82

.6
149.5

14

127.5

49.5

525.4

214 (MAX)

42.5

510
r

0
 –

0.
02

1
0

 –
0.

25

φ

φ

 –
0.

03
6

 –
0.

07
1

G ( PF) 1/2
G ( PF) 3/4

14
2

29

110
130

R
46

106.4

49
11

47

78

53.2

12
7

77

3

3231 31 328137964141930522936

37

39

40

33 34 27 17 22 25 16 20 10 3835 28 15 12 11 24 26 21 18

PVS-0B-8

13 1 PSC46-100000

23 1 TCV-254511 N.O.K

27 O 1 1B-P9 JIS B 2401

28 O 1 1B-P11 JIS B 2401

1
2
3
4
5
6
7
8
9

10
11
12
13
14 C

15
16
17
18
19
20
21
22
23
24
25
26
27
28

S

O
O

29
30
31
32
33
34
35
36
37
38
39
40

*

 r mm

q

cm3/rev

15

 2

 0
 5 10

 4

 8

PVS-0B-8N＊-30

 6

10

PVS-0B-8N＊
-30

Q

ηυ

η

Lin

1800min–1

1800min
–1

1500min
–1

1500min–1

14
{143}

7
{71.4}

0

50
60

15
14
13
12

6

4

2

0

70
80
90

100

P MPa {kgf/cm2}

21
{214}

η,ηυ

Lin
kW

Q
 /min

Lin

DR

Q
1800min–1

1800min
–1

1500min
–1

1500min–1

14
{143}

7
{71.4}

0
0

2

4

6

4

2

0

14

12

P MPa {kgf/cm2}

21
{214}

Lin
kW

kW

Q
 /min

DR
 /min

1800min–1

1500min–1 1500/1800min
–1

1500min–1

14
{143}

7
{71.4}

0

2.0

1.5

1.0

0.5

0

 MPa {kgf/cm2}

21
{214}

kW

14
{143}

7
{71.4}

0
50

60

80

70

P MPa {kgf/cm2}

1m

21
{214}

dB(A)

Q=14.4
r/min
Q=12
r/min
Q=10
r/min
Q=8
r/min
Q=6
r/min

14
{143}

7
{71.4}

0
0

1

2

7

6

5

4

3

P MPa {kgf/cm2}

21
{214}

1800min–1

*



A

A-7

PVS-1B-16N* Z)-1222

*

PSS-101000-2A

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

C
S

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

O
O
O

13 1 PS46-101000 NIPPON GASKET

24 1 TCN-254511 N.O.K

28 1 1B-G55 JIS B 2401

29 1 1B-P9 JIS B 2401

30 1 1B-P14 JIS B 2401

(MIN)

N
A

C
H

I

Rc3/8

4.76 0
 –0.012

4-M10 16

24

SAEJ518b-3/4 SAEJ518b-1

525.4

12.5
158.5

22±0.2

47
.5

±0
.2

6
49.577.5

181.5

55

237 (MAX)

43

23

106.4

130

52

11
7388

42

124

82
13

7
3

r

19
.0

5
21

.2
82

.6

0
 –

0.
02

1
0

 –
0.

25

φ

φ

 –
0.

03
6

 –
0.

07
1

φ

N
A

C
H

I

Rc3/8

4.76 0
–0.012

4-M10 164-M10 16

SAE J518b-3/4
  24

SAE J518b-1
  24

525.4

12.5

6
49.577.5

55

237 (MAX)

42.5

23(MIN)

183.5 106.4
130

52

11
73

88

42

82

13
7

3

3030
110

52
.4

±0
.2

47
.5

±0
.2

120 r

19
.0

5
21

.2

82
.6

0
 –

0.
02

1
0

–0
.2

5

φ

φ

–0
.0

36
–0

.0
71

φφ
22±0.226.2±0.2

10

7616

5

31

29

27

1222

111389

17

23

2 2026 14 4

2135

19

34

18

3

24

252815 39 303841

33 3236

40

371

 5 10 15

10

20

q 
cm

３
/r

ev

 rmm

PVS-1B-16N*-1
2

PVS-1B-22N*-1
2

 0

30

20

16.5

22

 7
 5

r q

*



A

A-8

32mm2/s

PVS-1B-16N*-(Z)-12

Q Q

ηυ

η

Lin

1800min–1

1800min–1

1500min–1

1500min–1

14
{143}

7
{71.4}

0

50
40

60

30
28
26
24
22

12

8
10

4
2

6

0

70
80
90

100

P MPa{kgf/cm2}

21
{214}

η,ηυ

Lin
kW

Q
 /min

Lin

  DR

1800min–1

1800min–1

1500min–1

1500min–1

14
{143}

7
{71.4}

0
0

2

4

12

8

4

0

28
30

24

P MPa{kgf/cm2}

-

21
{214}

Lin
kW

kW

Q
 /min

DR
 /min

1800min–1

1500min–1

1800min–1

1500min–1

14
{143}

7
{71.4}

0

2.0

1.5

1.0

0.5

0

 MPa{kgf/cm2}

21
{214}

kW

14
{143}

7
{71.4}

0

60

80

70

P MPa{kgf/cm2}

7MPa
3.5MPa

40

1800min–1

21
{214}

dB(A)

Q=30
r/min

Q=25
r/min

Q=20
r/min

Q=15
r/min

Q=10
r/min

14
{143}

7
{71.4}

0
0

2

4

14

12

10

8

6

P MPa{kgf/cm2}

21
{214}

640 1 3 5 72

0

30

20

10

  Hr

PVS-1B-16N1-12

8

7MPa
3.5MPa

 60

1800min–1

640 1 3 5 72

0

30

20

10

 Hr
8

32mm2/s

PVS-1B-22N*-(Z)-12

0 7 14 0

4

8

12

1800min
–1

1500min
–1

Lin

60
50

70
80
90

100

40
35
30
25

21

16
14

10

6

2

{71.4} {143} {214}

%

ｖ

Ｑ　1800min

1500min－1

–1

　
Lin

Ｑ

kW

/min

P  MPa {kgf/cm2}

2170 14 0

4

8

12

Lin

1800min
–1

1500min
–1

{143}{71.4}

40

{214}

30

16

Lin

Q

1800min–1

1500min–1

kW

r/min

r/min
0

2

4

DR DR

P  MPa {kgf/cm2}

Q

21

14

70 140

4

8

12

{143}

6

{71.4} {214}

2

10

16

kW

Q=40

Q=35

Q=30

Q=25

Q=20

r/min

r/min

r/min

r/min

r/min

P  MPa {kgf/cm2}

7

1500min–1
1800min–1

{214}
0

2.0

21140

{143}

0.5

1.0

kW

1.5

{71.4}
P  MPa {kgf/cm2}

{143}
21

dB(A)

{214}

60

50
0

80

1800min–1

1500min–1

7 14

70

{71.4}
P  MPa {kgf/cm2}



N
A

C
H

I

SAE J518b-1
28

4–M10 16

28

53
438

6

15

88.5

69
.5

220.5

60
60 (MIN)

146
172

65
13

45 3
10

4
17

2

128

52
.4

±0
.2

58
.7

±0
.2

30.2±0.2

37 37
140

26.2±0.2
4–M10 16

SAE J518b-11/4

φ

Rc1/2

257.5 (MAX)

r

6.3

10
1.

6

A B
φ

φ

 +0.015
 –0.010

0
 –

0.
05

1

A Bcm3/rev

0 3
0 2

3

    22.23  0
  –0.021

 0
  –0.524.9

   25.385  0
  –0.025

 0
  –0.2527.85

12D

20D

35

45

φ

φ

A

A-9

PVS-2B-35N*-(Z)-1245

PVS-2B-35N*-(Z)-12 (20)45

PVS-2B-45N3-(Z)-20

1
2
3
4
5
6
7
8
9
10
11
12
13
14 C

15
16
17
18
19
20
21
22
23
24
25
26
27
28

S

O

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

O
O

PSS-102000-2A

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

C
S

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

O
O
O

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

O

*

*

N
A

C
H

I

10
1.

6

53
338

60

6

192.5
15

88.5
317.5 (MAX)

222.5

69
.5

60 MIN

A B

144
146
172

65
13

345

10
4

17
2

r Rc1/2

6.3

4–M10 16

SAEJ518b-1 SAEJ518b-1  4

26.2±0.2

52
.4

±0
.2

φ
0

 –
0.

05
1

1/

 +0.015
 –0.010

A Bcm3/rev

0 3
0 2

3

    22.23  0
  –0.021

 0
  –0.524.9

   25.385  0
  –0.025

 0
  –0.2527.85

12D

20D

35

45

φ

φ

28φ
0

20

10

q 
cm

3 /
re

v

rmm

20

30

40

50

PVS-2B-35N*-1
2

PVS-2B-45N*-1
2(20)

45

35

11

 8

25 30 35

r q

PVS-2B-35/45

13 1 PS46-102000-0A NIPPON GASKET

24 1 TCN-305011Z N.O.K

28 1 1B-G70 JIS B 2401

29 1 1B-P14 JIS B 2401

30 1 1B-P11 JIS B 2401

31 1 T2-P11 JIS B 2407

PVS-2B-45N3

13 1 PS46-102000-0A NIPPON GASKET

24 1 TCN-305011Z N.O.K

28 O 1 1B-G70 JIS B 2401

29 O 1 1B-P14 JIS B 2401

30 O 1 1B-P11 JIS B 2401

46 O 2 1B-P5 JIS B 2401

31 1 T2-P11 JIS B 2407

18

3

252812221539 21 2976173616423230311935

40

23

237 5 27 14 4 20 9 8 13 10 11 34 26 24 1

41

33 38

43

18

3

252812221539 21 2976173616423230311935

40

23

237 5 27 14 4 20 9 8 13 10 11 34 26 24 1

41

3833

43

45

44

46

47

PSBS-102220

*
*

*
*



A

A-10

Q Q

ηυ

η

Lin

1800min–1

1800min
–1

1500min
–1

1500min–1

14
{143}

7
{71.4}

0

50
60

65
60
55
50

30

20

10

0

70
80
90

100

P MPa {kgf/cm2}

21
{214}

η,ηυ

Lin
kW

Lin

DR

1800min–1

1800min
–1

1500min
–1

1500min–1

14
{143}

7
{71.4}

0
0

2

4

30

20

10

0

70

60

50

P MPa {kgf/cm2}

21
{214}

Lin
kW

kW

Q
 /min

Q
 /min

DR
 /min

1800min–1

1500min–1

14
{143}

7
{71.4}

0

4

3

2

1

0

 MPa {kgf/cm2}

21
{214}

kW

14
{143}

7
{71.4}

0
0

4

8

28

24

20

16

12

P MPa {kgf/cm2}

21
{214}

Q=60
r/min

Q=50
r/min

Q=40
r/min

Q=30
r/min

1500min–
11800min–1

{143}
21

dB(A)

{214}

60

50
0

80

7 14

70

{71.4}

1m

P  MPa {kgf/cm2}

70

60

7

4
1800min

–1

1500min
–1

Lin

{214}

2

0 2114

1800min–1

0

{143}

10

20

1500min–1

30

0

Q

{71.4}

80

DR

Lin
kW

DR
r/min

r/min

P  MPa {kgf/cm2}

Q

21

28

70 140

8

16

24

Q=80
r/min
Q=70
r/min
Q=60
r/min

Q=50
r/min

Q=40
r/min

{143}

12

{71.4} {214}

4

20

32

kW

P  MPa {kgf/cm2}

{143}
21

{214}

0 0

1800min
–1

1500min–1

7 14
{71.4}

1

2

3

4

kW

P  MPa {kgf/cm2}

1500min–1
1800min–1

{143}
21

dB(A)

{214}

60

50
0

80

7 14

70

{71.4}

1m

P  MPa {kgf/cm2}

32mm2/s

PVS-2B-35N*-(Z)-12

32mm2/s

PVS-2B-45N*- (Z -12 (20

10

20

30

80
75
70
65

021

50
60

70 14

  Lin

70
80
90

100

{143}{71.4} {214}

kW

r/min
Q

P  MPa {kgf/cm2}

η,ηυ

ηυ

η



A

A-11

s MPa {kgf/cm2}

t1 t2 PS

PVS-0B-8 0.03 0.04 0.04 0.06 12 14 {20.4 40.8}

PVS-1B-16 0.05 0.06 0.07 0.08 14 17 {40.8 71.4}

PVS-1B-22 0.05 0.06 0.07 0.08 15 19 {51 81.6}

PVS-2B-35 0.05 0.06 0.05 0.07 16 19 {61.2 91.8}

PVS-2B-45 0.05 0.06 0.05 0.07 16 19 {61.2 91.8}

Ps

14MPa

1MPa 1MPa

FC

SOL ON
SOL OFFSOL OFF

MPa

 s

(Q=0)

(Q=MAX)

t1

t2

0

M
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 400cm3
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O 1A/B-** JIS B2401-1A/B-**
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A

A-12

PVS-0B-8P*-30

PVS-1B-16 P*-1222

Rc1/4

N
A

C
H

I

DR
 Rc3/8

4.76

4–M10 16

PP

SAEJ518b-3/4 SAEJ518b-1

525.4

12.5
158.5

22±0.2

47
.5

±0
.2

6

49.577.5

181.5

55

43

237 (MAX)

106.4

130

52

11
73

88

42

124

82
13

7

3
60

r

24φ

21
.2

82
.6
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.0
36

–0
.0

71

0
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  1
9.

05
φ

 0 –0
.0

21
 0 –0

.2
5
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14
2

77

29

110
130

R
46

106.4

49
11

47

78

53.2

12
7

3

11

164.5 (MAX)
6

149.5
127.5

49.5

525.4

214 (MAX)

42.5

510

93.5
18

G PF 1/2

Rc PT 1/4

r
  PP

4.76 0
–0.012

82
.6

φ
–0

.0
36

–0
.0

71

19
.0

5
φ

 0 –0
.0

21

21
.2

 0 –0
.2

5

Rc
PT 3/8

    0:   2   3.5MPa {20.4   35.7kgf/cm2}
    1:   2   7MPa    {20.4   71.4kgf/cm2}
    2:   3 14MPa    {30.6 143kgf/cm2}
    3:   3 21MPa    {30.6 214kgf/cm2}

P

cm3/rev
8, 16, 22,  35, 45

0, 1, 2

SAEJ518b-11/4
SAEJ518b-1

Rc1/4

N
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C
H
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6.3
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172

65
13

45
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53
338
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A B
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PVS-2B-35 P*-12 (20)45

ZR-T02-*-5895*
150cm3
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cm3/rev 16, 22,  35, 45
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P1 3.5MPa

0 2   3.5MPa {20.4   35.7kgf/cm2}
1 2   7MPa {20.4   71.4kgf/cm2}
2 3 14MPa {30.6 143kgf/cm2}
3 3 21MPa {30.6 214kgf/cm2}

12 PVS-1*, PVS-2*
20 PVS-2*-45N3Q*
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q1
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0 P2

cm3/rev

( 2)

P-Q

P MPa

q
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cm3/rev

q2
cm3/rev
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PVS-2B-35 2 19 7

PVS-2B-45 3 24 9
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PVS-1B-16 R*A*-1222 S

PVS-2B-35 R*A*-12 (20)45 S
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1:    2   7MPa    {20.4   71.4kgf/cm2}
2:    3 14MPa    {30.6 143kgf/cm2}
3:    3 21MPa    {30.6 214kgf/cm2}
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S:    SS-G01 P MPa

SOL
"ON"

P-Q

q

cm3/rev
SOL
"OFF"
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    2:    3 14MPa    {30.6 143kgf/cm2}
    3:    3 21MPa    {30.6 214kgf/cm2}
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cm3/rev  16, 22,  35, 45

1, 2

1:    AC100V
2:    AC200V
3:    DC12V
4:    DC24V

A:    SA-G01
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S: SS-G01
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3:   3 21MPa    {30.6 214kgf/cm2}
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A

A-18

PVS-0B : PSCF-100000

PVS-1B 2B

A B C E F

IHM-2-10
PVS-0B

PVS-1B
TB-10 30 2 WP-10 2 127.7 152.5 69.8 1 150.8

IHM-4-10 PVS-2B TB-12 30 2 WP-12 2 220.7 246.5 107.95 1 114.3

kgH (I) (J) K N P Q (S) T φ D φ d1 φ d2 φ d3 φ d4

IHM-2-10 96 64.5 32 17.5 13 M10 135 32.5 36.5 82.6 22 11 106.4 50 2.0

IHM-4-10 140 56.7 44 16 16 M12 195.5 12.7 53 101.6 22 11 146 40 5.5

PVS-0B-8

L 46 40

L1 16 14

φ K φ 36 φ 27

φ D φ 16 φ 12

H 36 27

G G3/4 G1/2

Rc Rc3/4 Rc1/2

O 1B-P24 1B-P18

1 O
2 JIS B2351
3 O B-** JIS B2401-1B**

O [ ]
2 O 1B-** JIS B2401-1B**
3 C-11

PVS-1B-16, 22 PVS-2B-35, 45

PSF-101000 PSF-102000

A 70 65 79 70

B 59 52 73 59

C 52.4 47.5 58.7 52.4

D 26.2 22.0 30.2 26.2

T 24 24 28 24

φ d1 φ 11 φ 11 φ 11 φ 11

φ d2 φ 28 φ 22 φ 37 φ 28

X 1 3/4 1-1/4 1

TH-10 40 TH-10 40 TH-10 45 TH-10 40

WS-B-10 WS-B-10 WS-B-10 WS-B-10

O 1B-G35 1B-G30 1B-G45 1B-G35

kg 0.6 0.5 0.75 0.6

d1

RcX

D

B

CA 20

T

φ

d2
φ



A

A-19

●

UPV-0A

{204}
20

{184}
18

Q

{163}
16

{143}
14

{122}{102}{81.6}
12

 4

 6

16

8 10 212 4 60

 2

{214}{20.4}{40.8}{61.2}

 8

10

12

14

0.75kW

1.5kW

2.2kW

3.7kW

P  MPa {kgf/cm2} 

(   /min)

10

40

20

30

0.75kW

1.5kW

2.2kW

3.7kW

5.5kW

UPV-1A

{204}
20

{184}
18

{163}
16

{143}
14

{122}{102}{81.6}
128 10 212 4 60

{214}{20.4}{40.8}{61.2}

(   /min)

P  MPa {kgf/cm2}

Q

20

80

40

60
3.7kW

5.5kW

7.5kW

UPV-2A

{20
2

{184}
18

{163}
16

{143}
14

{122}{102}{81.6}
128 102 4 60

{20.4}{40.8}{61.2}

Q

(   /min)

P  MPa {kgf/cm2}

20:    PVS-1B    0.75 5.5kW
         PVS-2B    3.7  7.5kW
40:    PVS-0B    0.75 3.7kW

0:    2   3.5MPa {20.4   35.7kgf/cm2}
1:    2   7MPa    {20.4   71.4kgf/cm2}
2:    3 14MPa    {30.6 143kgf/cm2}
3:    3 21MPa    {30.6 214kgf/cm2} 45cm3/rev

 N PVS

cm3/rev
 8, 16, 22,  35, 45

0:  PVS-0B, 1:  PVS-1B, 2:  PVS-2B

PVS

 4 4

0.7:    0.75kW       3.7:    3.7kW
1.5:    1.5  kW       5.5:    5.5kW
2.2:    2.2  kW       7.5:    7.5kW

UPV-1A 0.75 5.5kw
 
 UPV-2A 3.7 7.5kw

     Z PVS-1B 2B

 
 A

0A

CE



A

A-20

1 B
2 AC200V-50/60Hz AC220V-60Hz
3 ,
4 A

A

4
R

R F F
N

IL A
LMAX.164.5

18

J

KD

110
EE

M

G
C

 0 -0
.5

H
I

11
127.5

149.5
50

KL KL
D

77

3.7kW

+

 

G1/2

G3/4

Rc3/8

T

S

P
NACHi

φ

B

A

0.75kW
B

0.75kW
A

OO

24
φ

R

R 4

IL A
L

F F
N

77.5
MAX.187

158.5

181.5

22±0.2

55
47

.5
±0

.2

124
EE

M

GJ

C
 0 -0

.5
H I

KL KL
D

+

4-M10X16

SAEJ518b-3/4

SAEJ518b-1

Rc3/8

S

T

82

P

3.7/5.5kW

KDφ

A

B

0.75kW
B

0.75kW
A

OO

52
.4

±0
.2

4-M10X16

26.2±0.2

24φ

28
φ

KL

10
4

KL
D

J
EE

M

144

SAEJ518b-11/4

C
 0

4-M10X16

SAEJ518b-1

52
.4

±0
.2

69
.5

-0
.5

222.5

26.2
±0.2

G

IH

88.5
MAX.257

Rc1/2

S

R

IL A
L

+

F F

T
N

KDφ

R 4

B
A

192.5

28φ

30.2 ±0.2

4-M10X16

58
.7

±0
.2

UPV-0A-8**-**-4-40

UPV-1A-16**-**-4-20
22

UPV-2A-35**-**-4-2045



A

A-21

kW A IL C D E F G H I J L M N S T KD KL O

0.75 133 107.5 80 170 62.5 50 4.5 165 35 240.5 165 130 18 10 φ27 157 27.5 80M 14.5

1.5 143 118.5 90 198 70 62.5 10 190 40 261 176 150 12 10 φ27 159 90L 16

2.2 157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 21

3.7 186 143.5 112 214 95 70 12 261 40 329.5 220 168 14 12 φ27 166 112M 27

5.5 210.5 163.5 132 252 108 70 15 303 50 374 260 175 14 12 φ35 240 132S 42

7.5 229.5 182.5 132 252 108 89 15 303 50 412 260 213 14 12 φ35 240 132M 48

+ 3

1. *
2. 

kW

1.

TYPE N V Hz A min-1

0.4 4 VBDA-
VDS

200 50 2.2 1400

B200 60 2.0 1680

220 60 2.0 1710

0.75 4 V*DA-*A4*07

200 50 3.8 1410

B200 60 3.4 1690

220 60 3.4 1720

1.5 4 V*DA-*A4*15

200 50 7.0 1410

B200 60 6.2 1690

220 60 6.0 1710

2.2 4 V*DA-*A4*22

200 50 9.8 1400

B200 60 8.9 1680

220 60 8.5 1710

3.7 4 V*DA-*A4*37

200 50 16.0 1410

B200 60 14.8 1690

220 60 14.0 1710

5.5 4 V*DA-*A4*55

200 50 23.8 1430

B200 60 21.0 1730

220 60 20.0 1740

7.5 4 V*DA-*A4*75

200 50 31.8 1435

B200 60 28.2 1730

220 60 27.0 1740



PZS SERIES
VARIABLE VOLUME PISTON PUMP

M

0PZS 70 220cm3/rev
70 100cm3/rev  28MPa

130 220cm3/rev  25MPa

A

A-22

q

28Mpa {286kgf/cm2} ,

w

PVS

9q11

e

O

r

IP

●

●

z

x

0.05mm 1

c

v

b –0.03MPa

2m/sec

n

0.1MPa

m

,

.

●

z

20 200mm2/s

R&O

ISOVG32 68

20 50mm2/s

x 5 60

5

5

c 1 0 0 μ

150

3B, 4B, 5B 6B

3/4" 1"

φ 17 φ 22

1m 1m

1. IP
2. N RS WS NQ A-27
3.

cm3/rev
MPa {kgf/cm2}

MPa

{kgf/cm2}

MPa

{kgf/cm2}

min–1

kg

1

cm3/rev
MPa

{kgf/cm2}

PZS-3B-170 * 1-10

3

4

70

(45 70)

21

{214}

28

{286}

2 27 {20.4 071.4}

2 21 {20.4 214.4}

2 28 {20.4 286.4}

500 1800 37 3.6 15.8
(IPH-2.3 )

21

{214}

PZS-4B-100 * 1-10

3

4

100

(40 100)

21

{214}

28

{286}

2 27 {20.4 071.4}

2 21 {20.4 214.4}

2 28 {20.4 286.4}

500 1800 58 3.6 15.8
(IPH-2.3 )

21

{214}

PZS-5B-130 * 1-10

3

4

130

(51 130)

21

{214}

25

{255}

2 27 {20.4 071.4}

2 21 {20.4 214.4}

2 25 {20.4 255.4}

500 1800 86 3.6 32.3
(IPH-2.3.4 )

21

{214}

PZS-6B-180 * 1-10

3

4

180

(101 180)

21

{214}

25

{255}

2 27 {20.4 071.4}

2 21 {20.4 214.4}

2 25 {20.4 255.4}

500 1800 123 3.6 63.9
(IPH-2.3.4.5 )

21

{214}

PZS-6B-220 * 1-10

3

4

220

(124 220)

21

{214}

25

{255}

2 27 {20.4 071.4}

2 21 {20.4 214.4}

2 25 {20.4 255.4}

500 1500 126 3.6 63.9
(IPH-2.3.4.5 )

21

{214}



v NAS10

b 0 60

●

z

x

c

v

b

IP C-13

n

m RS

WS

●

• 

A

A-23

cm3

PZS-3B 1000

PZS-4B 1800

PZS-5B 2200

PZS-6B 3000

N

NQ

1 2 7MPa
20.4 71.4kgf/cm2}

3 2 21MPa
{20.4 214kgf/cm2}

4 2 28MPa
{20.4 286kgf/cm2}

PZS-5B/6B 25MPa {255kgf/cm2}

N

cm3/rev
70, 100, 130, 180, 220

B A

3, 4, 5, 6

N＊   PH

Q＊ PL

1  2 7MPa
{20.4 71.4kgf/cm2}

3  2 21MPa
{20.4 214kgf/cm2}

4  2 28MPa
{20.4 286kgf/cm2}
PZS-5B 25MPa {255kgf/cm2}

NQ

cm3/rev
70, 100, 130

B A

3, 4, 5

3cm  / rev

MPa

P – Q 

PHPL

qL

qH

P – Q 

3cm  / rev

MPa

M

0

M

0



A

A-24

70

36

4-M12X20

38φ

14
7

13
6

85

12
8

14
7.

5

18

(PCD181)

SAEJ518b-11/4

57

12
7

φ
0 –0
.0

51

35
.3

3
0 –0

.2
5

31
.7

5
0

–0
.0

51
φ

75

85
8

18

548

223
279

296 (MAX)
306 (MAX)

30.2
M10X16

58
.7

  (Rc  1/4) GPF 3/8
34

30

φ

SAEJ518b-11/2

172
164
128

(G3/4)

7.94  0
–0.05

PVS P

PZS-3B-70N*-10

RS

WS

1  2 7MPa
{20.4 71.4kgf/cm2}

3  2 21MPa
{20.4 214kgf/cm2}

4  2 28MPa
{20.4 286kgf/cm2}
PZS-5B/6B 25MPa {255kgf/cm2}

1  AC100V
2  AC200V
3  DC12V
4  DC24V

RS  

cm3/rev
70, 100, 130, 180, 220

B A

3, 4, 5, 6

(S: SS-G01)

1 2 7MPa
20.4 71.4kgf/cm2}

3 2 21MPa
{20.4 214kgf/cm2}

4 2 28MPa
{20.4 286kgf/cm2}
PZS-5B/6B 25MPa {255kgf/cm2}

WS

cm3/rev
70, 100, 130, 180, 220

1 AC100V
2 AC200V
3 DC12V
4 DC24V

B A

3, 4, 5, 6

(S: SS-G01)

SOL"ON"
SOL"OFF"

P — Q 

3cm  / rev

MPa

M

0

SOL"ON"SOL"OFF"

P — Q 

3cm  / rev

PHPL

MPa

M

0

■ 



A

A-25

r q

77
.8

42.9

4-M12X20

48φ

16
7

15
3

10
0

16
1.

6

19
5

21

(PCD228.5)

SAEJ518b-2

58

15
2.

4
φ

0

42
.2

00
38

.1
φ

81

90

825

1055

257
320

42.9
M12X20

77
.8

GPF 3/8

91

33

φ

200

161.6

SAEJ518b-2

Rc  1/4

9.53 –0.015
 0

– 
0.

05

G 3/4

347 MAX

– 
0.

03
0

– 
0.

15

88
.9

50.8

4-M12X20

60φ

22
4.

6
(2

65
) 15

5

SAEJ518b-21/2

110
224.6
(265)

110

20
6

70

18
5

SAEJ518b-21/2

16
5.

1
–0

.0
40

 0
φ

667

GPF3/8
35

49
.4

3
0

–0
.2

5

44
.4

5
–0

.0
51

0
φ

25 10

87

100

M12X20

268
334

50.8

364 (MAX)

88
.9

38
φ

22
φ

G 3/4

11.113 –0.051
 0

G1/4

362 (MAX)

10
6.

4

61.9

4-M16X25

70φ(2
65

)
19

4

76

130 130
(265)

(224.6)

(2
24

.6
)

20
924

5

22

SAEJ518b3SAEJ518b21/2

88
12

560

74

333
411

50.8

88
.9

25M12X20

99

53
.5

–0
.3

50
0.

02
1

0.
00

8
φ

16
5.

1
–0

.0
40

 0
φ

φ

52φ

GPF3/8G1/4
G1

14
 0
–0.018

105

140

120

130

100

80

20

70

60

51

40
42
45

252015

mm

PZS
-5

B-1
30

PZS-4B-100

PZS-3B-70q

cm3/rev

PZS
-6

B-2
20

PZS-6
B-1

80

105 252015

225
220

200

175
180

150
139

75

125

113

100

cm3/rev

q

mm

R

PZS-6B-180N* -10
PZS-6B-220N* -10

PZS-5B-130N *-10

PZS-4B-100N* -10



A

A-26

PZS-3B-70N*Q*-10

cm3/rev

qL cm3/revqH 1 qL 2

PZS-3B- 70N*Q*-10 5 70 5 40 14

PZS-4B-100N*Q*-10 16 100 7 60 20

PZS-5B-130N*Q*-10 17 130 8 70 26

1 qH qL

2
3 PL 3.5MPa PH

M10X16

SAEJ518b-11/2SAEJ518b-11/4

8
85

75

31
.7

5
35

.3
3

12
758

.7

30.2
223 128

164

12
8

85
13

6

18

548

34
127.5 GPF3/8

172
279

18

17
7

30

φ

0 –0
.0

51
0

–0
.2

5

φ

φ

(PCD181)

70

36

4-M12X20

38φ

qL

qH

PH PL

G3/4

7.94  0
–0.05

411 (MAX)

 0 –0
.0

51

SAEJ518b-2SAEJ518b-2

19
7

129 GPF3/8

10
0

15
3

16
1.

6

200
161.6

21

(PCD228.5)

M12X20

90
320

257
825

55 10
15

2.
4

42
.2

38
.1

77
.8

42.9

81

91

φ

0 —
0.

05
φ

33
φ 77

.8

42.9

4-M12X20

48φ

452 (MAX)

qL

qH

PH
PL

G3/4

9.53 —0.015
 0

 0 —
0.

15

 0 —
0.

03
0

110
224.6
(265)

22
4.

6
(2

65
) 15

5

110

21
5

141

SAEJ518b-21/2SAEJ518b-21/2

  22
φ

GPF3/8

88
.9

50.8

4-M12X20

60φ

M12X20

44
.4

5
49

.4
3

16
5.

1

667

25

87

10
100268

334

35

50.8

88
.9

φ

38
φ

0 –0
.0

51
φ

0 –0
.2

5

qH

qL

PH PL

G3/4

11.113 –0.051
 0

466 (MAX)

 0 –0
.0

40

MPa
PL

qH

qL

PH

P-Q

q

cm3/rev

PZS-4B-100N*Q*-10

PZS-5B-130N*Q*-10



A

A-27

PZS

L1 +11mm

q L

q H

L1
L2

40 44 48 5236
40

50

60

70

80

90

100

L2 mm
20 22 24 26 28 30 32 3416 1814

0

20

10

30

40

50

60

70

80

L1 mm

90

100

110

120

130

140

32

PZS-5
B

PZS-4B

PZS-3B

PZS-5
B

PZS-4B

PZS-3B

q 
L

cm
3 /

re
v

q 
H

cm
3 /

re
v



A

A-28

PZS-3B-70R*S*-10

PZS-4B-100R*S*-10

PZS-6B-180R*S*-10
PZS-6B-220R*S*-10

■ 
■ 

70

36

4-M12X20

38φ

M10X16

8
85

75

279

31
.7

5
35

.3
3

12
758
.7

30.2
223

548

34

18

0

0 –0
.0

51
0 –0

.2
5

GPF3/8

SAEJ518b-11/2

128
164
172

12
8

85
13

6

18

17
4.

5

20
2

10
2.

5

127.5
57.5

SAEJ518b-11/4

(PCD181)

φ

φ

30

φ

296 (MAX)
306 (MAX)

7.94 –0.05
 0

G3/4

–0
.0

51

φ33
22

2
12

2.
5

128.5

58.5

161.6
200

15
3

10
0

16
1.

6

19
5

21

SAEJ518b-2SAEJ518b-2

(PCD228.5)

77
.8

42.9

4-M12X20

48

M12X20 8

90257

38
.1

42
.2

1055

77
.8

42.9

91

81

25

GPF3/8

347 (MAX)
320

φ15
2.

4
φ

φ

 (G3/4)

9.53 –0.015
 0

 0 –0
.1

5

 0 –0
.0

30

 0 –0
.0

5

13
2.

5
23

2

141
70

110
224.6
(265)

22
4.

6
(2

65
)

15
5

110

SAEJ518b-21/2

SAEJ518b-21/2

88
.9

50.8

4-M12X20

60

M12X20

44
.4

5
49

.4
3

667

25 10
100

87

268
334

35

50.8

88
.9

362 (MAX)
364 (MAX)

GPF3/8
22φ

φ16
5.

1
φ

38
φ

φ

11.113  0
–0.051

G3/4

 0 –0
.2

5

 0 –0
.0

51

 0 –0
.0

40

146.5

15
6.

5
25

6

(2
65

)
19

4

76.5

24
5

130 130
(265)

(224.6)

(2
24

.6
)

SAEJ518b3SAEJ518b21/2

10
6.

4

61.9

4-M16X25M12X20

88
12

560

74

333
411

50.8

88
.9

25

99
GPF3/8

22φ

70φ

52φ

50
φ

16
5.

1
φ

53
.5

–0
.3

14  0
–0.081

G1

0.
02

1
0.

00
8

 0 –0
.0

40

PZS-5B-130R*S*-10



A

A-29

PZS-3B-70W*S-10

PZS-4B-100W*S*-10

PZS-5B-130W*S*-10

PZS-6B-180W*S*-10
PZS-6B-220W*S*-10

■ 
■ 

SAEJ518b-11/2

24
2

128
164

12
8

85
13

6

18

(PCD181)

17
4.

5

10
2.

5

127.5
57.5

SAEJ518b-11/4 172

70

36

4-M12X20

38φ

M10X16

8
18

85

75

279 31
.7

5

35
.3

3

12
758

.7

30.2
223

306 (MAX)

548

34

30
φ

φ

φ

GPF3/8
G3/4

PH
PH

7.94  0
–0.05

 0 –0
.0

51

 0 –0
.0

51
 0 –0

.2
5

296 (MAX)

SAEJ518b-2 SAEJ518b-2

26
2

12
2.

5

128.5
58.5

161.6

200

15
3

19
5

10
0

16
1.

6

(PCD228.5)

21

77
.8

42.9

4-M12X20

48φ

M12X20

33

257
320

1055

77
.8

42.9

91

90

81

25 8

φ

GPF3/8

9.53 –0.015
 0

PL
PH

G3/4

347 (MAX)

15
2.

4
φ

 0 –0
.0

5

42
.2

 0 –0
.1

5

38
.1

φ
 0 –0

.0
30

SAEJ518b-21/2SAEJ518b-21/2

27
2

13
2.

5

141
71

110
224.6
(265)

22
4.

6
(2

65
) 15

5

110

22φ

38
φ 88

.9
50.8

4-M12X20

60φ

M12X20

44
.4

5
49

.4
3

667

25 10
100

87

268
334

35

50.8

88
.9

364 (MAX)

GPF3/8

φ362 (MAX)

16
5.

1
φ

 0 –0
.0

40

 0 –0
.0

51
 0 –0

.2
5

11.113  0
–0.051

G3/4

PL PH

147

15
6.

5

(2
65

)
19

4

76.5

24
5

130 130
(265)

(224.6)

(2
24

.6
)

2229
6

SAEJ518b3SAEJ518b21/2

φ

10
6.

4

61.9

4-M16X25

70φ

M12X20

88
12 50

16
5.

1

53
.5

560

74

333
411

50.8

88
.9

25

99

52φ

0.
02

1
φ
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5
6
7
8
9
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

C
S

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

O
O
O
O
O
O
O
O

O

PZS-3B PZS-4B PZS-6B

29 TCN-456812 1 TCN-507212 1 TCN-659013 1 NOK

33 O 1B-G95 1 1B-G105 1 1B-G135 1 JIS B 2401

34 O 1B-G130 1 1B-G155 1 1B-G200 1 ″

35 O 1B-G50 1 1B-G50 1 1B-G65 1 ″

36 O 1B-P34 1 1B-P36 1 1B-P41 1 ″

37 O 1B-P12 1 1B-P16 1 1B-P16 1 ″

38 O 1B-P14 2 1B-P14 3 1B-P14 3 ″

39 O 1 1 1B-P9 1 1B-P10 1 ″

40 O 1B-P8 5 1B-P8 5 1B-P8 8 ″

41 T2-P12 1 T2-P16 1 T2-P16 1 JIS B 2407

48 O 1 1 1B-G85 1 1B-G85 1 JIS B 2401

3 181624614444025 52217434211153127332922

30 12 47 34 10 13 8 9 4 23 38 20 32 5 28 51481 452 39 49 50

2636 37 41 171935

46

1 O GPF3/8 2008 5
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PZM-*-10 IHM-55-10

A

A-34

mm

A B C E F G H (I)

PZM-3-10 PZS-3B TH-16 40 4 WP-16 4 295.3 334 152.4 1 – 139.7 203 104.5

PZM-4-10 PZS-4B TH-20 45 4 WP-20 4 290 334 160 1 – 135 198 95

IHM-55-10 PZS-5B 6B TH-20 50 4 WS-B-20 4 330 370 200 1 125 125 300 40

mm

kg(J) K L M N P Q R (S) T φ D φ d1 φ d2 φ d4

PZM-3-10 60 25 128 128 25 M16 259 – 44.5 61 127 35 18 φ186 13.5

PZM-4-10 62 28 161.6 161.6 25 M20 270 220 33 62 152.4 34 18 φ152.4 18.0

IHM-55-10 70 30 224.6 224.6 30 M20 340 275 20 90 165.1 34 18 φ140 32.0

IHM-55-10 J 70 PZS-5B PZS-6B 58
IHM-55-10 I 40 PZS-5B PZS-6B 28
PZM-3-10 C-12 B-36 IHM-45-10

IN

O

PJF-10300T PZS-3B IH03J-100120 1 TH-12 55 4 WS-B-12 4 1B-G50 1

PJF-10400T PZS-4B IH03J-100160 1 TH-12 60 4 WS-B-12 4 1B-G60 1

PJF-10500T PZS-5B IH03J-100200 1 TH-12 65 4 WS-B-12 4 1B-G75 1

PJF-10600T PZS-6B IH03J-100240 1 TH-16 75 4 WS-B-16 4 1B-G85 1

IN

O

PJF-10300E PZS-3B IH03J-200120 1 TH-12 55 4 WS-B-12 4 1B-G50 1

PJF-10400E PZS-4B IH03J-200160 1 TH-12 60 4 WS-B-12 4 1B-G60 1

PJF-10500E PZS-5B IH03J-200200 1 TH-12 75 4 WS-B-12 4 1B-G75 1

PJF-10600E PZS-6B IH03J-200240 1 TH-16 75 4 WS-B-16 4 1B-G85 1

• C-11
• O 1B** JIS B2401-1B-**
• C-11

4 PL
R

G
H

ST T
A
B

C
K J

I

d2
d1φ

φ

N
E

Q
M D

φ

4–PL
R

d1
d2

EN T T
A
B

M
Q

C

GF S
H

K (J)

(I)

D d4

φ
φ

φ φ

PZS-3B 4B PZS-5B 6B
10-3 O 1B-P10A 1 1B-P10A 1 JIS B 2401

17 O 1B-P8 1 1B-P11 2 ″
18 O 1B-P9 4 1B-P9 5 ″
19 O 1B-P5 1 1B-P14 1 ″
20 O 1B-P12 1 1B-P22 1 ″
21 O 1B-P14 1 1B-P14 1 ″

OUT

O

IH03J-100100 1 TH-10 55 4 WS-B-10 4 1B-G40 1

IH03J-100160 1 TH-12 60 4 WS-B-12 4 1B-G60 1

IH03J-100200 1 TH-12 65 4 WS-B-12 4 1B-G75 1

IH03J-100200 1 TH-12 65 4 WS-B-12 4 1B-G75 1

OUT

O

IH03J-200100 1 TH-10 55 4 WS-B-10 4 1B-G40 1

IH03J-200160 1 TH-12 60 4 WS-B-12 4 1B-G60 1

IH03J-200200 1 TH-12 65 4 WS-B-12 4 1B-G75 1

IH03J-200200 1 TH-12 65 4 WS-B-12 4 1B-G75 1



A

A-35

PZ SERIES PROPORTIONAL
VOLUME PISTON PUMP

PZ 35~220cm3/rev
21MPa

q PZ PVS w

e

r IP

•

1 IP
2 PZ-4B-130 PZ-5B-130

3 PZ-2B PZ-6B-180 1800min-1

PZ-6B-220 1500min-1

cm3/rev
MPa

{kgf/cm2}
MPa {kgf/cm2}

r/min
3

min–1

kg

1

cm3/rev
MPa

{kgf/cm2}

PZ-2B-*-135E1A-11
2
3

35
21

{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

1 63 600 2000 36 3.6~18.18
21

{214}

PZ-2B-*-145E1A-11
2

45
14

{143}
2 7 {20.4 071.4}
2 14 {20.4 143.4} 1 80 600 2000 36 3.6~18.18

21
{214}

PZ-3B-*-170E1A-10
2
3

70
21

{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

1 126 600 1800 60 3.6~15.80
21

{214}

PZ-4B-*-100E1A-10
2
3

100
21

{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

1 180 600 1800 76 3.6~15.80
21

{214}

PZ-5B-*-130E1A-10
2

2 3
130

21
{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

3 234 600 1800 100 3.6~32.3
21

{214}

PZ-6B-*-180E1A-20
2
3

180
21

{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

3 324 600 1800 160 3.6~63.98
21

{214}

PZ-6B-*-220E1A-20
2
3

220
21

{214}

2 7 {20.4 071.4}
2 14 {20.4 143.4}
2 21 {20.4 214.4}

3 330 600 1500 162 3.6~63.98
21

{214}

MPa {kgf/cm2}

1 : 2 {20.4 71.4}
2 : 2 14 {20.4 143}
3 : 2 21 {20.4 214}

mA 800

Ω 20 (20°C)

3 1

MPa {kgf/cm2}
1 {10} 2

mA 800

Ω 20 (20°C)

3 1

1
2 IN OUT

3 I-26 I-37

PZ-2B/3B/5B

PZ-6B

PZ-4B-100

0
M

*

*

T

0
M

* *

*

T

0
M

*

*

T1

T2
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A-36

●

● •

z
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v

b –0.03MPa
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n
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m

,

●

z 20

200mm2/s
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ISOVG32-68

20 50mm2/s

x 5 60

5

5

c 1 0 0

150

20 m

14MPa

10 m

v NAS10

b 0 60

●

z

x

c

v

C-13 IP

b

n

cm3

PZ-2B 650

PZ-3B 1000

PZ-4B 1800

PZ-5B 2200

PZ-6B 3000

PZ-2B
3B

PZ-4B
5B

PZ-6B

1/2" 3/4" 1" 

φ12 φ17 φ22 

1m 1m 1m 

  1, 2, 3

EA

B
 A

(cm3/rev)
  3.5 64 IP C-1

(cm3/rev)
  35, 45, 70, 100, 130, 180, 220

2, 3, 4, 5, 6

PZ

11 PZ-2B, 2A
 10 PZ-3B 5B
 20 PZ-6B
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100

 

v

 Q

1500min–1
1800min

–1

 /min
Q

Lin
kW

PZ-4B-100

Lin

1800min–1

1500min–1

P  MPa {kgf/cm2}

0 7 14 21
{71} {143} {214}

40
60
80

100
120
140

20
0

50
40

300
330

60
70
80
90

270

100

 

  v

 Q

1500min–1
1800min

–1

 /min
Q

Lin
kW

PZ-6B-180

Lin

1800min–1

1500min–1

P  MPa {kgf/cm2}

0 7 14 21
{71} {143} {214}

40
60
80

100
120
140

20
0

50
40

300
330

60
70
80
90

270

100

 

v

Q

1200min–1
1500min

–1

 /min
Q

Lin
kW

PZ-6B-220

Lin

1500min–1

1200min–1

P  MPa {kgf/cm2}

0 7 14 21
{71} {143} {214}

20
40
60
80

100

0

50
40

200
220
240

60
70
80
90

180

100

 

v

 Q

1500min–1

1800min
–1

 /min
Q

Lin
kW

PZ-5B-130

Lin

1800min–1

1500min–1

P  MPa {kgf/cm2}

0 7 10.5 14
{71.4}

3.5
{35.3} {107} {143}

20

30

10

0

50

65
70
75

60
70
80
90

80

100

 

v

1500min–1

1800min
–1

Q

%

   ,   v
%

PZ-2B-45

Lin

Q

 /min

1800min–1

1500min–1

Lin
kW

P  MPa{kgf/cm2}

0 7 21
{71.4} {214}

14
{143}

20
30
40
50

10
0

50

100
110
120

60
70
80
90

130

100

 

v

1500min–1

1800min
–1

Q

%

PZ-3B-70

Lin

 /min

1800min–1

1500min–1

%%%

32mm2/s



A

A-40

PZ-2B-35E*A-1145

PZ-3/5B-*E*A-10

PSBS-102220

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

C
S

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

O
O
O

O

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

C
S

24
25
26
27
28
29
30
32
33
34
36
37
38
39
40
41
42
43
44
45
46
47
48
49

O
O
O
O
O

O

*

25

3

18

281222294121153976173616423230311935

40

23

37

43

45

46

2 5 27 14 4 20 9 8 13 10 11 34 44 26 24 1 33 38

18 27 17 41 38 39 16 25 45 6 22 7 11 20 10 15 9 36 32 3 23

29 5 33 14 4 21 24 1230283414026 441383724246

47

48

49

19 43

3B; PZAS-103200, 5B; PZAS-104000

*

GPF3/8 2008 5

PZ-3B PZ-5B

13 * 1 * 1
30 TCN-456812 1 TCN-608212 1 N. O. K
36 O 1B-G95 1 1B-G125 1 JIS B 2401
37 O 1B-P14 2 1B-P21 2 JIS B 2401
38 O 1B-P12 1 1B-P16 1 JIS B 2401
39 O 1B-P34 1 1B-P42 1 JIS B 2401
40 O 1B-P7 2 1B-P7 2 JIS B 2401
41 T2-P12 1 T2-P16 1 JIS B 2407

47 O 1B-G90 1 1B-G85 1 JIS B 2401

13 1 PS46-102000-0A
24 1 TCN-305011 N. O. K
28 O 1 1B-G70 JIS B 2401
29 O 1 1B-P14 JIS B 2401
30 O 1 1B-P11 JIS B 2401
31 1 T2-P11 JIS B 2407
46 O 2 1B-P5 JIS B 2401

*



A

A-41

PZ-4/6B-*

4B; PZAS-104100, 6B; PZBS-106000

PZ-4B PZ-6B

30 TCN-507212 1 TCN-659013 1 N. O. K

34 O 1B-G85 1 1B-G85 1 JIS B 2401

35 O 1B-G105 1 1B-G135 1 JIS B 2401

36 O 1B-G155 1 1B-G200 1 JIS B 2401

37 O 1B-G50 1 1B-G65 1 JIS B 2401

38 O 1B-P36 1 1B-P41 1 JIS B 2401

39 O 1B-P16 1 1B-P16 1 JIS B 2401

40 O 1B-P14 3 1B-P14 3 JIS B 2401

41 O 1B-P9 1 1B-P10 1 JIS B 2401

42 O 1B-P8 5 1B-P8 8 JIS B 2401

43 T2-P16 1 T2-P16 1 JIS B 2407

IN

O

IHF -4-T-20 PZ-2B-35/45 IH03J-100100 1 TH-10 × 55 4 WS-B-10 4 1B-G40 1

IHF -5-T-20 PZ-3B-70 IH03J-100120 1 TH-12 × 55 4 WS-B-12 4 1B-G50 1

PZF -4-T-10 PZ-4B-100 IH03J-100160 1 TH-12 × 60 4 WS-B-12 4 1B-G60 1

IHF -7-T-10 PZ-5B-130 IH03J-100200 1 TH-12 × 60 4 WS-B-12 4 1B-G75 1

PZF -6-T-10 PZ-6B-180/220 IH03J-100240 1 TH-16 × 75 4 WS-B-16 4 1B-G85 1

OUT

O

IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 1B-G30 1 TPHA-1/4 1

IH03J-100080 1 TH-10 × 50 4 WS-B-10 4 1B-G35 1 TPHA-1/4 2

IH03J-100080 1 TH-10 × 50 4 WS-B-10 4 1B-G35 1 TPHA-1/4 1

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 1B-G50 1 TPHA-1/4 1

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 1B-G50 1 TPHA-1/4 1

1 C-11
2 O 1B-** JIS B2401-1B-**
3 C-11

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

O
O
O
O
O
O
O
O
O

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

C
S

3233035283215114544371972253494216266 1325173839432718

4846131121036208942440142133529247 415434505152

PZ-2B IHM-44-10

PZ-3B
PZ-5B
PZ-6B

IHM-55-10

PZ-4B PZM-4-10

C-12 A-34

GPF3/8 2008 5



VDS SERIES SMALL VARIABLE
VOLUME VANE PUMP

VDS 8cm3/rev
15R

7MPa

B

B-1

VDR

IP
- -

NACHI

●

z

x

0.03MPa

c

v

r/min

b P-Q

• =

• =

Q=q × n × 10–3

Q r/min

q cm3/rev

N min-1

0°

n

B-

4 o

m

10

, R&O

ISO VG32 68

90

20 150mm2/s

. 15 60

15

15

0 60

0

cm /rev

2

3

4

6

8

10

90 180 270 360 450

q

3

qθ

  °θ

cm3/rev

r/min

MPa
{kgf/cm2}

MPa
{kgf/cm2}

min–1

kg
1000min–1 1200min–1 1500min–1 1800min–1

VDS-0A{B}-1A1-10

″ -1A2 ″

″ -1A3 ″

8.3 8 10 12.5 15

1 2

{10.2 20.4}

1.5 3.5

{15.3 35.7}

3 7

{30.6 71.4}

14

{143}
800 1800

A : 6.5

B : 4.5

MPa {kgf/cm2}

1 : 2.0 {20.4}

2 : 3.5 {35.7}

3 : 7.0 {71.4} 



⁄0 0.03 +0.03MPa

0.3 +0.3kgf/cm2

2m/sec

⁄1

⁄2 00 m
150

25 m
⁄3 NAS10

⁄4

⁄5

C-13
⁄6

⁄7 0.05mm

1°

B

B-2

   1 : 1 2MPa {10.2 20.4kgf/cm2}   2 : 1.5 3.5MPa {15.3 35.7kgf/cm2}
   3 : 3 7MPa {30.6 71.4kgf/cm2}

   A :  B : 

0

   A : 

VDS

   1 : 15  /min (1800min–1 )

OUT

DR
20 17.5

25

33

M
A

X
 1

99
.8

(1
35

)

69
.8

50.8 47
96 14.5

118.5

13

59.5
99.5

26
100

61

127
152.5

17
.7

3
 0 -0

.2
5

3.97 +0.03
0

  65
84

0.
1

 0 –0
.0

25

Rc3/8 OUT

Rc1/4 DR

Rc1/2 IN

2–36.5

4 11φ

PCD   106.4φ

  1
5.

87
5

φ

VDS-0A-1A-*-10

IHM-2-10



B

B-3

VDS-0B-1A-*-10

32mm2/s

P  MPa {kgf/cm }

P  MPa {kgf/cm }

0 1 2 3 4 5 6 7
{10.2} {20.4} {30.6} {40.8} {51.0} {61.2} {71.4}

0

0 2 3 4 5 6 7
{20.4}

1
{10.2} {30.6} {40.8} {51.0} {61.2} {71.4}

0.5

1.0

1.5

5

10

15

1A1

1800min

1800min
–1

1800min–1

1500min–11500min
–1

–1

1800min
–1

1500min
–1

1500min–1

1A2

1A3

Q
 /min

0.2

0

0.6

0.4

1.0

0.8

dB(A)

Lin
(kW)

Q

2

P  MPa {kgf/cm }

0 2 3 4 5 6 7
{20.4}

1
{10.2} {30.6} {40.8} {51.0} {61.2} {71.4}

50

60

70

80
 1m

2

2

kW

Rc 1/4
DR

Rc 1/2
IN

Rc 3/8
OUT

IN,OUT

DR

OUT

M
A

X
58

10

4

125
106

5.5

2-
11

100

26

61

17
.7

3
 0 –0

.2
5

3.97

25

33

65
M

A
X

13
0

84

42

20

3282
118.5

 0 –0
.0

25
  1

5.
87

5

  8
2.

55
 0 –0

.0
5

+0.03
0



B

B-4

VDS-0B-1A*-10

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

O
O
O
O
O

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

A
B

S
H

VBAS-100B00

( VDS-0A/B-1A*-10)

1 NOK
2 O 1A-** JISB2401-1A-**

18 O AS568-032 1

19 O AS568-023 1

20 O S71(NOK) 1

21 O 1A-P20 1

22 O 1A-P10 2

27 TC-17358 1

4(P)

(kW)
   0.4, 0.75, 1.5

  A

1 1.0 2.0MPa
      {10.2 20.4kgf/cm }2

3 3.0 7.0MPa
     {30.6 71.4kgf/cm }2

2 1.5 3.5MPa
      {15.3 35.7kgf/cm }2

  A

  0 VDS-0B

VDS +

MPa {kgf/cm2}

r/min

50Hz 60Hz

7 {71.4} 12.5 15

DR

5

10

16
3

4

15

22

13

9

11

22

6

14

14

12

21

17

23

8

19

20

24

2

27129 18

30

25

28726

CE

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B



B

B-5

●

3 . 5 M p a

12.5r/min

3.5Mpa

12.5r/min

1.5kW

P MPa{kgf/cm }

0 160Hz 50Hz 2 3 4 5 6 7

{10.2} {20.4} {30.6} {40.8} {51} {61.2} {71.4}

  /min
5

10

15

Q

2

0.4kW
0.75kW

1.5kW

NACHI

NACHI

4
R

IL O

10
20

42
86.5 L

+

M
AX

.1
30

M
AX

.5
8

J
EE

M

G
C

-0
.5

H

26

100

KL
D

Rc3/8(OUT)
Rc1/2(IN)

Rc1/4(DR)

 0

R F F
N

33
84

65

S

T

NACHi

4
R

IL A

10
20

42
86.5 L

+

P

M
AX

.1
30

M
AX

.5
8

J

EE
M

G

C
-0

.5

26
100

61
KL

D

 Rc3/8

 Rc1/2

 Rc1/4

B

B

 0

R F F
N

3384
65

S

T

KDφ

KDφ

+
mm

kW
(4 )

kgA IL C D E F G H J L M N S T KD KL O

USV-0A-A1-0.4-4-20

121 107.5 71 150 56 45 2.3 146 30 228.5 140 110 15 7 φ27 151 35 71M 0.4 13.5USV-0A-A2-0.4-4-20

USV-0A-A3-0.4-4-20

USV-0A-A1-0.75-4-20

133 107.5 80 170 62.5 50 4.5 165 35 240.5 165 130 18 10 φ27 157 27.5 80M 0.75 19USV-0A-A2-0.75-4-20

USV-0A-A3-0.75-4-20

USV-0A-A3-1.5-4-20 143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 20.5

+

+ 3 A-21

0.4USV-0A-A*-
0.75

-4-20

USV-0A-A*-1.5-4-20



VDR 22 DESIGN SERIES VARIABLE
VOLUME VANE PUMP

VDR22 30R/min 14MPa
40R/min   7MPa

B

B-6

q 14MPa

14MPa

w

- -

e

3

r

t

●

z

x

0.03MPa

2

c

Qr/min

  °
0

5

7

10

15

20

25

90 180 270 360 450

cm /rev3

θ

θ

1 1800min-1

2 21-22 3.2mm 4.76mm 3.2mm (VD31J-301000) 4.76mm

cm3/rev

r/min

MPa {kgf/cm2} MPa {kgf/cm2}

min–1

kg1000min–1 1200min–1 1500min–1 1800min–1

VDR-1A(B)-1A2-22

1A3

1A4

1A5

16.7 16.7 20 25 30

1.5 3.5 {15.3 }

3 7 {30.6 }

6.5 10.5 {66.3 }

9 14 {91.8 }

14

{143}
800 1800 9

21

{214}

VDR-1A(B)-2A2-22
2A3

22 22 27 33 40
1.5 3.5 {15.3 }

3 7 {30.6 71.4}

14

{143}
800 1800 9

min–1

kg
r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} MPa {kgf/cm2}

VDR-11A(B)-1A2-1A2-22

VDR-11A(B)-1A2-1A3-22
30

1.5 3.5

{15.3 35.7}
30

1.5 3.5 {15.3 35.7}

3 7 {30.6 71.4} 14

{143}
800 1800 17

VDR-11A(B)-1A3-1A3-22
3 7

{30.6 71.4}
3 7 {30.6 71.4}

VDR-11A(B)-2A2-2A2-22

VDR-11A(B)-2A2-2A3-22
40

1.5 3.5

{15.3 35.7}
40

1.5 3.5 {15.3 35.7}

3 7 {30.6 71.4} 14

{143}
800 1800 17

VDR-11A(B)-2A3-2A3-22
3 7

{30.6 71.4}
3 7 {30.6 71.4}



B-7

Q=q × n × 10–3

Q Qr/min

q cm3/rev

N min–1

0°

v

b P-Q

•

•
n

B-11 @1

m 10

,

B-17 B-19

. 7MPa

ISO VG32 90

7 M P a I S O

VG68 90

⁄0 15 60

15

15

0 60

⁄1 –0.03 +0.03MPa

{–0.3 +0.3kgf/cm2}

2m/sec

⁄2

   2 : 1.5 3.5MPa {15.3 35.7kgf/cm2}
   3 : 3 7MPa {30.6 71.4kgf/cm2}
   4 : 6.5 10.5MPa {66.3 107kgf/cm2}
   5 : 9 14MPa {91.8 143kgf/cm2}
   2
7MPa {71.4kgf/cm2}

   A B

1

A

VDR

1:  30  /min
2:  40  /min at 1800min–1}

kW

VDR-1A-1A*-22
MVD-1-115-10 0.75 1.5

MVD-1-135-10 2.2 3.7

VDR-1A-2A*-22
MVD-1-115Y-10 0.75 1.5

MVD-1-135Y-10 2.2 3.7

VDR-11A-*A*
-*A*-22

MVD-11-135-10

MVD-11-135X-10
1.5 3.7

   2 : 1.5 3.5MPa {15.3 35.7kgf/cm2}
   3 : 3 7MPa {30.6 71.4kgf/cm2}

  A B

   2 : 1.5 3.5MPa {15.3 35.7kgf/cm2}
   3 : 3 7MPa {30.6 71.4kgf/cm2}

11 11

VDR

MPa {kgf/cm2}

2 : 3.5 {35.7}

3 : 3 {30.6}

4 : 6.5 {66.3}

5 : 9 {91.8}

B



B

B-8

⁄3 100 m

150

25 m

⁄4 NAS10

⁄5

⁄6

⁄7

C-13

⁄8

⁄9

0.05mm

1°

4 – 11
IN(  26)O 1A-P22
DR(  14)O 1A-P10A
OUT(  26)O 1A-P22

Rc1/4 DR 1A4 1A5

  

35

50

129.5

14

13
1.

477
.5

29.6 87 33
149.6

10
2

53
.9

 0 –0
.1

19
.0

5
 0 –0

.0
21

25

18

21
.1

5

4.76+0.024
+0.012

96

25.5±0.2

59.5
46.75

51 14
0

45

12
0.

6±0
.2

92.5
222

  

 0 –0
.2

φ

φ
φ

φ

φ

4 11
Rc 1/2  IN

Rc 3/8  OUT

Rc 1/4  DR 1A4 1A5

Rc1/4 DR

77
.5

50

92.5129.5
222 29.6 87 33

422.5

10
2

25

19
.0

5
 0 –0

.0
21

21
.1

5
 0 –0

.2

95
.0

2
 0 –0

.0
4

14  DR

90 0.2

113
130

37
90

0.
2

11
3

37

35

4.76+0.024
+0.012

16

A

A

149.6

55

φ

φ

φ

VDR-1A-*A*-22

VDR-1B-*A*-22



B

B-9

35

13
1.

477
.5

50

129.5
222

92.5

14

10
2

29.6
53.6 77

227

63 33
25

53
.9

 0
 0

.1

12
0.

6
14

0

96
45

25.5 46.75

59.577

4.76+0.024
+0.012

21
.1

5

51
  1

9.
05

φ
 0 –0

.0
21

 0 –0
.2

8 11φ

0.
2

 0.2

2 IN   26 O 1A-P22φ

2 OUT   26 O 1A-P22φ
2 DR   14 O 1A-P10Aφ

OUT   2 Rc3/8

DR   2 Rc3/8

IN   2 Rc1/2

222

77
.5

92.5

50

129.5

35

90 0.2

113
130

37
90

11
3

37
77 59

16

25

10
2

226.6
77 22.5

4
37

21
.1

5

4.76+0.024
+0.012

55 95
.0

2
 0 –0

.0
4

 0 –0
.2

  1
9.

05
φ

4 11φ

 0 –0
.0

21

0.
2

VDR-11A-*-*-22

VDR-11B-*-*-22



B

B-10

32mm2/s

P  MPa {kgf/cm }

0 0.5 1 1.5 2 2.5 3 3.5
{5.1} {10.2} {15.3} {20.4} {25.5}{30.6} {35.7}

0

0.5

0

1.0

2.0

1.5

5

10

15

20

25

30
1800min–1

1500min–1

1500min
–11800min

–1Q
 /min

Lin
kW

Lin

Q

2 P  MPa {kgf/cm }

0 1 2 53 7
{10.2} {20.4} {51}{30.6}

4
{40.8}

6
{61.2} {71.4}

0

1

0

2

4

3

5

10

15

20

25

30
1800min–1

1500min–1

1500min
–1

1800min
–1

Lin
kW

Lin

Q

2 P  MPa {kgf/cm }

0 3.5 7
{35.3}

10.5
{107}{71.4}

0

1

0

2

4

5

3

5

10

15

20

25

30
1800min–1

1500min–1

15
00

min
–1

18
00

m
in

–1

Lin
kW

Lin

Q

2

0 3.5
{35.7}

7
{71.4}

10.5
{107}

14
{143}

0

2

0

4

8

6

5

10

15

20

25

30
1800min–1

1500min–1

1500min
–1

1800min
–1

Lin
kW

Lin

Q

0 0.5 1 2.51.5 3.5
{5.1} {10.2} {25.5}{15.3}

2
{20.4}

3
{30.6} {35.7}

1.0

0

0.5

1.5

2.5

2.0

10

20

30

40
1800min–1

1500min–1

1500min
–11800min

–1

Lin
kWLin

Q

P  MPa {kgf/cm }

0 1 2 53 7
{10.2} {20.4} {51}{30.6}

4
{40.8}

6
{61.2} {71.4}

2

0

1

3

4

10

20

30

40
1800min–1

1500min–1

1500min
–1

1800min
–1

Lin
kWLin

Q

2

Q
 /min

Q
 /min

Q
 /min

Q
 /min

Q
 /min

P  MPa {kgf/cm2} P  MPa {kgf/cm2}

VDR-1  -1A3-22 VDR-1  -1A4-22VDR-1  -1A2-22

VDR-1  -1A5-22 VDR-1  -2A2-22 VDR-1  -2A3-22

P  MPa {kgf/cm2}

0 3.5 10.5 14
{35.3} {107} {143}

7
{71.4}

0 3.5 10.5 14
{35.3} {107} {143}

7
{71.4}

1800min
–1

1800min–1

1500min–1

1500min
–1

0.5

1.5

1.0

dB(A)

P  MPa {kgf/cm2}

50

60

70

80
1m

kW



B

B-11

13

35

37

14

4 18 25 12 11 7 8 34 21 22 15 16 33 32 17 24

42 43 42

38

26

46

20

3

36

30
41 31 29 10 47

39
1 9 19 27 28 23 5

40

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

A
B

S
H

S
H

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

O
O
O
O
O

O
O
O
O

VDR-1A-*A*-22

1 KEEPER
2 O 1A-** JIS B2401-1A-**
3 VDR-1B-*-22 VDBS-101B00 42

43 O

VDR-1A-*-22

VDBS-101A00

18 VDB32-101000 1

27 ISRD-224211 1

29 VDB34-101000 1

30 VDB34-201000 1

31 O S85(NOK) 1

32 O 1A-P22 1

33 O 1A-P5 1

34 O 1A-P14 1

35 O 1A-P12 1

40 O AS568-036 1

41 O AS568-029 1

42 O 1A-P22 2

43 O 1A-P10A 1

1 KEEPER
2 O 1A ** JIS B2401-1A-**
3 VDR-11B-*-*-22 VDBS-111B00

42 43 O

VDR-11A-*-*-22

VDBS-111A00

18 VDB32-101000 2

27 ISRD-224211 1

29 VDB34-101000 2

30 VDB34-201000 2

31 O S85(NOK) 2

32 O 1A-P22 2

33 O 1A-P5 2

34 O 1A-P14 2

35 O 1A-P12 2

40 O AS568-036 2

41 O AS568-029 2

42 O 1A-P22 4

43 O 1A-P10A 2



B

B-12

VDR-11A-*A*-*A*-22

   30r/min
   2         40r/min

3:  3.0 7.0MPa
     {30.6 71.4kgf/cm }

} at 1800min-1

} at 1800min-1

2

2:  1.5 3.5MPa
     {15.3 35.7kgf/cm }2

3:  3.0 7.0MPa
     {30.6 71.4kgf/cm2}

2:  1.5 3.5MPa
     {15.3 35.7kgf/cm2}

   A

   30r/min
   2         40r/min

} at 1800min-1   30r/min
   2         40r/min

4(P)

(kW)
    0.75, 1.5, 2.2, 3.7

A

A
1:  VDR—1B(22D)

VDR 22D

4(P)

(kW)
 1.5, 2.2, 3.7

A

11:  VDR—11B(22D)

VDR (22D)

A

13

35

37

14

4 18 25 12 11 7 8 34 21 22 15 16 33 32 17 24

42 43 42

38

26

6

46

20

3

36

41 30 31 29
40

10 2
39
48

9 19 1
39

19 27 28 44 5 234547

CE

MPa {kgf/cm2}

r/min (A*) r/min (2A*)

50Hz 60Hz 50Hz 60Hz

UVD-1A

UVD-11A

7 71.4

7 71.4

25

25-25

30

30-30

33

33-33

39

39-39



B

B-13

●

3 . 5 M P a

25r/min

3.5MPa

25r /min

2.2kW

P MPa {kgf/cm }

0 160Hz 50Hz 2 3 4 5 6 7

{10.2} {20.4} {30.6} {40.8} {51} {61.2} {71.4}

  /min
10

20

30

Q

2

0.75kW

1.5kW

2.2kW

φ φ

B

KL

I

C
G

H

D

130
129.5 92.5

P

M
E

J
E

Rc1/4(DR)

50

( )

113
59

22.5
16

55

R FF

AIL
L

+
(

3.7kW P

N

R
S

T

NACHI

KD

10
2

4

IN OUT

Rc1/2 (IN)
Rc3/8 OUT

 0 —
0.

5

0.75kW

O

UVD-1A

+
mm

kW
(4 )

kgA IL C D E F G H I J L M N S T KD KL O

UVD-1A-A2-0.75-4-40 133 105 80 170 62.5 50 4.5 165 35 238 165 130 18 10 φ27 157 27.5 80M 0.75 24

UVD-1A-A2-1.5-4-40

143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 25UVD-1A-A3-1.5-4-40

UVD-1A-2A2-1.5-4-40

UVD-1A-A2-2.2-4-40

157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 30UVD-1A-A3-2.2-4-40

UVD-1A-2A2-2.2-4-40

UVD-1A-A3-3.7-4-40

186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 36UVD-1A-2A2-3.7-4-40

UVD-1A-2A3-3.7-4-40

+

0.75 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21



B

B-14

R
4

R

P

S

N
FF

AIL
L

T

KL

M
E

J

I

C
 0 –0

.5

G

H

E

D

113 75.5
3.7kW

50

59

16

22.5

99.5
136

190

55

10
2

KD

Rc1/4(DR)

N
AC

H
i

φ

130 IN OUT

Rc3/8 OUT
Rc1/2 (IN)

B

( )

+
( )

UVD-11A

+
mm

kW
4

kgA IL C D E F G H I J L M N S T KD KL O

UVD-11A-A2-A2-1.5-4-40

143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 33UVD-11A-A2-A3-1.5-4-40

UVD-11A-A3-A3-1.5-4-40

UVD-11A-A2-A2-2.2-4-40

157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 38
UVD-11A-A2-A3-2.2-4-40

UVD-11A-A3-A3-2.2-4-40

UVD-11A-2A2-2A2-2.2-4-40

UVD-11A-A2-A2-3.7-4-40

186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 44

UVD-11A-A2-A3-3.7-4-40

UVD-11A-A3-A3-3.7-4-40

UVD-11A-2A2-2A2-3.7-4-40

UVD-11A-2A2-2A3-3.7-4-40

1.5 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21



VDR SERIES 
VARIABLE VOLUME VANE PUMP

VDR13 20 45R/min
6MPa

B

B-15

q

w

e

r

t

y

1 1800min-1

2 VDC 14MPa B-25
3 VDR-1 11 12 (VD31J-301000) 3.2mm 4.76mm 3.2mm

4.76mm
4 VDR-1 12 VDR-2 11 13

cm3/rev

r/min

MPa {kgf/cm2}
MPa

{kgf/cm2}

min–1

kg
1000min–1 1200min–1 1500min–1 1800min–1

VDR-1A(B) -1A1-13

-1A2-

-1A3-

13.9

13.9

11.1

14

14

11

16.5

16.5

13.1

21

21

17

25

25

20

1 2 {10.2 20.6}

1.5 3.5{15.3 35.7}

3 6 {30.6 61.2}

14

{143}
800 1800 8

VDR-2A(B) -1A1-13

-1A2-

-1A3-

25.1

25.1

22.2

25

25

22

30.1

30.1

26.5

38

38

34

45

45

40

1 2 {10.2 20.4}

1.5 3.5 {15.3 35.7}

3 6 {30.6 61.2}

14

{143}
800 1800 21

min–1

kg
r/min MPa {kgf/cm2} r/min

MPa
{kgf/cm2}

MPa
{kgf/cm2}

VDR-11A(B)-1A1-1A1-13

VDR-11A(B)-1A1-1A2-13

VDR-11A(B)-1A1-1A3-13 25

1 2

{10.2 20.4}

25
1 2.   5{10.2 20.4}

1.5 3.5  {15.3 35.7}

3 5.    {30.6 51}

14

{143}

800 1800

A : 13.6

B : 13.9

20

VDR-11A(B)-1A2-1A2-13

VDR-11A(B)-1A2-1A3-13

1.5 3.5

{15.3 35.7}

25 1.5 3.5 {15.3 35.7}

3 5.5 {30.6 51}

14

{143}20

VDR-11A(B)-1A3-1A3-13 20 3 5 {30.6 51} 20 3 5 {30.6 51} 14 {143}

13 11/12



B

B-16

●

z

x

0.03MPa

c

Qr/min

Q=q N 10-3

Q Qr/min

q cm3/rev

N min-1

v

b P-Q

• =

• =

n

10

m

, R&O

ISO VG32 68 90

20 150mm2/s

. 15 60

15

15

0 60

⁄0 0.03 +0.03MPa

( 0.3+0.3kgf/cm2)

2m/sec

0

cm /rev

4
5

8
10

15

20

25

30

45 90 135 180 225 270

q

3

  °

θ

θ 0°

MPa {kgf/cm2}

1 : 2.5 {20.4}

2 : 3.5 {35.7}

3 : 3  .5{30.6}

1

A

3:  3 6MPa
     {30.6 61.2kgf/cm }

2
2:  1.5 3.5MPa
     {15.3 35.7kgf/cm }

2
1:  1 2MPa
     {10.2 20.4kgf/cm }

2

  A  
  B

1, 2

VDR
A

                 B

1

3:  3 5MPa
     {30.6 51kgf/cm }2

2:  1.5 3.5MPa
     {15.3 35.7kgf/cm }

1:  1 2MPa
     {10.2 20.4kgf/cm }

2

2

VDR

   A

1

1

1



B

B-17

⁄1

⁄2 100 m

150

25 m

⁄3 NAS10

⁄4

⁄5

C-13

⁄6

⁄7 0.05mm

1°

VDR-1A-*-13

VDR-1B-*-13

DR  Rc 1/4IN  Rc Y
( )( )

OUT  Rc Z

h

75.5

4.76 +0.024
+0.012

H
A

10B

C

51
   

19
.0

5
21

.1
5

25

14

33 65
147.6

   
10

6

59.5

16

25.5

17
8

21
0

60

120.6

113
188.5

OUT  Rc Z

DR  Rc 1/4

IN  Rc Y

M10 
 0 –0

.2

 0 –0
.0

21

2–   20φ

2–   13φ

φ

φ

53
.9

 0 –0
.1

IN  Rc 1/2 OUT Rc 3/8
DR  Rc 1/4

90

75.5 113
188.5

73

90

130
113

55

25

37 61
147.6

4

59.5

16

4.76+0.024
+0.012

  

4—   21 0.5φ
11φ

 0 —
0.

02
1

  1
9.

05
φ21

.1
5

 0 —
0.

2

  9
5.

02
φ

 0 —
0.

04

  1
06

φ

kg
H h A B C Y Z

kW (4P)

MVD-1-115-10
3.7 115 61.1 188 32 26

1/2 3/8
0.75 1.5

MVD-1-115Y-10 3/4 1/2

MVD-1-135-10
4.9 135 81.1 208 40 40

1/2 3/8
2.2 3.7

MVD-1-135Y-10 3/4 1/2



B

B-18

VDR-2A-*-13

VDR-2B-*-13

IN  Rc Y OUT  Rc 3/4

96
.7

5

170108
278 212.1

A
H

C

159

h
16

75
 0 –0

.1
4.76

+0.024
+0.012

86.5

19

54 90

40

76
48

38
38

14

22
8

25
6

B
30

(IN  Rc Y)

M12

MVD-2-135-10

MVD-2-160 -10

DR  2–Rc 1/4 

4–   28X0.5φ
13.5φ

 0 –0
.0

21
  2

5.
4

φ27
.7

 0 –0
.1

  1
40

φ

IN  Rc 1

27
.7

4.76 +0.024
+0.012

40
50

20o

75

164
20

10242
212.1

88.5

278
108 170

96
.7

5
17

1.
75

150
124

4–   25X1φ
13.5φ

DR  Rc 1/4 

OUT  Rc 3/4 

 0 –0
.0

21
  2

5.
4

φ

 0 –0
.1

 0 –0
.0

4
  1

35
φ

  1
40

φ

kg
H h A B C Y

kW (4P)

MVD-2-135-10 7.0 135 60 231.75 33 29 1 2.2 3.7

VDR-2A-1A*-13MVD-2-160-10
8.2 160 85 256.75 48 48

1
5.5

MVD-2-160Z-10 11/4



32.5 65

21
.1

5
 0 –0

.2

254.76 +0.024
+0.012

53
.9

 0 –0
.1

75.5

14

 0 –0
.0

21

25.5

120.6

25.5

13
5

20
8

73

8

25

38 42

81
.1

77
97.5

20

77
222.1

15
8

18
5

137

15

IN  Rc 1

OUT  Rc Z

113
188.5

OUT  Rc Z

(IN  Rc 1)

2–   20X12
    13
φ
φ

DR  Rc 3/8 

DR  Rc 3/8 

  1
06

φ

φ

M10

2
43

2–

2–

0.35

  1
9.

05

–0
.0

21
 0

   
 9

5.
02

 0 –0
.0

4

21
.1

5
–0

.2
 0

6137

25

75.5 113
188.5

73

90

130
113

55

59.5
4 16

4.76 +0.024
+0.012

77
222.1

77

4-   21 0.5
      11
φ
φ

2–

IN  2-Rc 1/2 OUT  2-Rc 3/8 DR  2-Rc 1/4

2–

  1
06

φ

19
.0

5
φ

φ

B

B-19

VDR-11B-*-*-13

VDR-11A-*-13

Z
kg

MVD-11-135-10 3/8
10.3 VDR-11A-1A*-1A*-13

MVD-11-135X-10 1/2



B

B-20

P  MPa {kgf/cm }

0 1 5
{10.2}

3
{30.6}

2
{20.4}

4
{40.8} {51}

6
{61.2}

7
{71.4}

1800min
–1

1500min
–10.5

0

1.5

2.0

2.5

1.0

kW

2

VDR-1

P  MPa {kgf/cm }

0 1 5
{10.2}

3
{30.6}

2
{20.4}

4
{40.8} {51}

6
{61.2}

7
{71.4}

1800min
–1

1500min
–1

0.5

0

1.5

2.0

2.5

1.0

kW

2

VDR-2

0 3 4 6
{30.6}

2
{20.4}

1
{10.2} {40.8}

5
{51} {61.2}

7
{71.4}

1500min-1

1800min-1

dB(A)

P  MPa {kgf/cm }

50

60

70

80
1m

2

VDR-1

0 3 4 6
{30.6}

2
{20.4}

1
{10.2} {40.8}

5
{51} {61.2}

7
{71.4}

1500min-1

1800min-1

dB(A)

P  MPa {kgf/cm }

50

60

70

80
1m

2

VDR-2

32mm2/s

P  MPa {kgf/cm }

0.5

1500min–1

1 1.5 2
{5} {10.2} {15.7} {20.4}

0

0.5

0

1.0

1.5

5

10

15

20

25

Q
/min

VDR-1A-1A1-13

Lin
kW

Lin

Q

2

P  MPa {kgf/cm }

0.5 1 1.5 2
{5} {10.2} {15.7} {20.4}

0

0.5

0

1.0

1.5

10

20

30

50

40

VDR-2A-1A1-13

Lin
kW

Lin

Q

2 P  MPa {kgf/cm }

0.5 1 1.5 2
{5} {10.2} {15.7} {20.4}

2.5
{25.4}

3.0
{30.6}

3.5
{35.7}

0

1.0

0

2.0

3.0

10

20

30

50

40

VDR-2A-1A2-13

Lin
kW

Lin

Q

2

1800min–1

P  MPa {kgf/cm }

0.5 1 1.5 2.0
{5} {10.2}{15.3}{20.4}

2.5
{25.4}

3
{30.6}

3.5
{35.7}

0

0.5

0

1.0

1.5

5

10

15

20

25

VDR-1A-1A2-13

Lin
kW

Lin

Q

2

Q
/min

Q
/min

Q
/min

P  MPa {kgf/cm }

1 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51}

6
{61.2}

7
{71.4}

0 0

1.0

2.0

3.0

5

10

15

20

25
VDR-1A-1A3-13

Lin
kW

Lin

Q

2

Q
/min

P  MPa {kgf/cm }

1 2
{10.2} {20.4}

5
{51}

6
{61.2}

7
{71.4}

3
{30.6}

4
{40.8}

0
1.0
0

2.0

4.0
3.0

5.0

10

20

30

50

40

VDR-2A-1A3-13

Lin
kW

Lin

Q

2

Q
/min



B

B-21

15
16
17
18
19
20
21
22
23
24
25
26
27
28

O

21
22
23
24
25
26
27
28
29
30

1
2
3
4
5
6
7
8
9

10
11
12
13
14

S
H

11
12
13
14
15
16
17
18
19
20

S
H

1
2
3
4
5
6
7
8
9
10

29
30
31
32
33
34
35
36
37
38
39
40
41

O
O
O
O
O

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

O
O
O
O
O

VDR-1A-*-13
VDR-2A-*-13

VDR-11A-*-13

361622131839211131538262040

243431132876174 25 23

193029289103521437

 INLETOUTLET

41

527

1233

301826152145251341720312439

628403738109744 5 29 27

223534433312

 INLETOUTLET

223 83164247 41 11 14619 14

36 32

1 KEEPER
2 O 1A-** JIS B2401-1A-**
3 VDR-*B-*-13 VDAS-10*B00 31

32 O

VDR-1A-*-13 VDR-2A-*-13

VDAS-101A00 VDAS-102A00

20 VD32J-101000 1 VD32J-102000 1

21 O VD33J-101000 1 1A-G45 1

29 ISRD-204010 1 ISPI-284811 1

31 O 1A-P20 2 1A-G30 2

32 O 1A-P10A 1 1A-P12 1

33 O 1A-P12 1 1A-P14 1

34 O 1A-P5 1 1A-P9 1

35 O 1A-G70 1 1A-G100 1

1 KEEPER
2 O 1A-** JIS B2401-1A-**
3 VDR-11B-*-*-13 VDAS-111B00

37 38 O

VDR-11A-*-*-13

VDAS-111A00

24 VD32J-101000 2

25 O VD33J-101000 2

34 ISRD-204010 1

37 O 1A-P20 4

38 O 1A-P10A 2

39 O 1A-P12 2

40 O 1A-P5 2

41 O 1A-G70 2



B

B-22

●

3 . 5 M p a

21r/min

3.5Mpa

21r /min

2.2kW

MPa {kgf/cm2}

r/min

50Hz 60Hz

UVD-11A

UVD-12A

UVD-11A

6 {61.2}

5 {51.0}

5 {51.0}

21

38

21-21

25

45

25-25

4(P)

(kW)
    0.75, 1.5, 2.2, 3.7

A

3 :  3.0 6.0MPa
      {30.6 61.2kgf/cm2}

2 :  1.5 3.5MPa
      {15.3 35.7kgf/cm2}

1 :  1.0 2.0MPa
     {10.2 20.4kgf/cm2}

A

1:  VDR–1B
             2:  VDR–2B

VDR (13D) +

4 (P)

(kW)
 1.5, 2.2, 3.7

A

3 :  3.0 5.0MPa
      {30.6 51kgf/cm2}

2 :  1.5 3.5MPa
      {15.3 35.7kgf/cm2}

1 :  1.0 2.0MPa
      {10.2 20.4kgf/cm2}

A

11:  VDR–11B

VDR (13D) +

A

P MPa {kgf/cm2}

0 160Hz 50Hz 2 3 4 5 6

{10.2} {20.4} {30.6} {40.8} {51.0} {61.2}

 /min

10

20

30

40

Q

0.75kW

3.7kW

1.5kW

2.2kW

U
V

D
-1

A
U

V
D

-2
A

U
V

D
-2

A
U

V
D

-1
A

CE

+



B

B-23

R

4
R:

(IN OUT )

S

N
FF

AIL
L

T

KL

M
E
J

G

H

E

D

113 75.5

130
50

99.5
61

22.5
16

Rc1/4(DR)

+
( )

 
( )

108.6

55KDφ

C
 0 —

0.
5

B

Rc1/2 (IN)
Rc3/8 (OUT )

  1
06

φ

0.75kW

O

UVD-1A

R

R

B
P

S

N
FF

AIL
L

T

KL

M
E

J

I

C
 0 –0

.5

G

H

E

D

+
( )

Rc1/4(DR)

3.7kW

166
98

42.5
16

170 108

66

75

 
( )

Rc1 (IN)
Rc3/4 (OUT, )

KD

14
0

φ

φ

150 IN OUT

4

UVD-2A

+
mm

kW
4

kgA IL C D E F G H J L M N S T KD KL O

UVD-1A-A1-0.75-4-30
133 105 80 170 62.5 50 4.5 165 35 238 165 130 18 10 φ 27 157 27.5 80M 0.75 23

UVD-1A-A2-0.75-4-30

UVD-1A-A2-1.5-4-30
143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 24

UVD-1A-A3-1.5-4-30

UVD-1A-A3-2.2-4-30 157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 29

+
mm

kW
4

kgA IL C D E F G H I J L M N S T KD KL O

UVD-2A-A1-1.5-4-30
143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 38

UVD-2A-A2-1.5-4-30

UVD-2A-A2-2.2-4-30
157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 43

UVD-2A-A3-2.2-4-30

UVD-2A-A2-3.7-4-30
186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 49

UVD-2A-A3-3.7-4-30

1.5 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21



B

B-24

R

P

S

N
FF

AIL
L

T

KL

M
E

J

I

C
 0

G

H
E

D

113 75.5

50

138
99.5

61
22.5

16

Rc1/4(DR)

55

188

10
6

KDφ

φ

Rc1 (IN)
Rc3/4 (OUT, )

130 IN OUT

B

 
( ) R

4

3.7kW
+

( )

–0
.5

UVD-11A

+
mm

kW
4

kgA IL C D E F G H I J L M N S T KD KL O

UVD-11A-A1-A1-1.5-4-30

143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 30

UVD-11A-A1-A2-1.5-4-30

UVD-11A-A1-A3-1.5-4-30

UVD-11A-A2-A2-1.5-4-30

UVD-11A-A2-A3-1.5-4-30

UVD-11A-A3-A3-1.5-4-30

UVD-11A-A1-A2-2.2-4-30

157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 35

UVD-11A-A1-A3-2.2-4-30

UVD-11A-A2-A2-2.2-4-30

UVD-11A-A2-A3-2.2-4-30

UVD-11A-A3-A3-2.2-4-30

UVD-11A-A1-A3-3.7-4-30

186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 41
UVD-11A-A2-A2-3.7-4-30

UVD-11A-A2-A3-3.7-4-30

UVD-11A-A3-A3-3.7-4-30

1.5 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21



B

B-25

q

3

14MPa

w

3

e

r

t

y

cm3/rev

r/min
MPa

{kgf/cm2}
MPa

{kgf/cm2}

min–1

kg
1000min–1 1200min–1 1500min–1 1800min–1

VDC-1A(B)-1A2-20
1A3
1A4
1A5

16.7 16.7 20 25 30

1.5 3.5 {15.3 35.7}
2 7 {20.4 71.4}
5 10.5 {51 107}
7 14 {71.4 143}

14 {143}
800 1800 9.5

21 {214}

VDC-1A(B)-2A2-20
2A3

22 22 27 33 40 1.5 3.5 {15.3 35.7}
2 7 {20.4 71.4}

14 {143} 800 1800 9.5

VDC-2A(B)-1A2-20
1A3
1A4
1A5

30 30 36 45 54

1.5 3.5 {15.3 35.7}
2 7 {20.4 71.4}
5 10.5 {51 107}
7 14 {71.4 143}

14 {143}
800 1800 25

21 {214}

VDC-2A(B)-2A2-20
2A3

39 39 47 58 70 1.5 3.5 {15.3 35.7}
2 7 {20.4 71.4}

14 {143} 800 1800 25

VDC-3A(B)-1A2-20
1A3
1A4
1A5

67 67 80 100 120

1.5 3.5 {15.3 35.7}
2 7 {20.4 71.4}
5 10.5 {51 107}
7 14 {71.4 143}

14 {143}

800 1800
47

(33)
21 {214}

1. VDC-3A VDC-11A VDC-12A VDC-13A
2. VDC-1A VDC-2A

min–1

kg
r/min

MPa
{kgf/cm2}

r/min

MPa
{kgf/cm2}1800min–1 1500min–1 1800min–1 1500min–1

VDC-11A(B)-2A3-2A3-20
VDC-11A(B)-2A3-1A5-20

40 33 2 7 {20.4 71.4}
40
30

33
25

2 7 {20.4 71.4}
7 14 {71.4 143}

800 1800
A 27
B 20

VDC-12A(B)-2A3-2A3-20
VDC-12A(B)-2A3-1A5-20
VDC-12A(B)-1A5-2A3-20
VDC-12A(B)-1A5-1A5-20

40 33 2 7 {20.4 71.4}
70
54
70
54

58
45
58
45

2 7 {20.4 71.4}
7 14 {71.4 143}
2 7 {20.4 71.4}
7 14 {71.4 143}

800 1800
A 42
B 35

30 25 7 14 {71.4 143}

VDC-22A(B)-2A3-2A3-20
VDC-22A(B)-2A3-1A5-20

70 58 2 7 {20.4 71.4}
70
54

58
45

2 7 {20.4 71.4}
7 14 {71.4 143}

800 1800
A 62
B 50

VDC-13A(B)-2A3-1A3-20
VDC-13A(B)-2A3-1A5-20
VDC-13A(B)-1A5-1A3-20
VDC-13A(B)-1A5-1A5-20

40 33 2 7 {20.4 71.4}

120 100

2 7 {20.4 71.4}
7 14 {71.4 143}
2 7 {20.4 71.4}
7 14 {71.4 143}

800 1800
A 62
B 48

30 25 7 14 {71.4 143}

VDC SERIES HIGH PRESSURE TYPE
VARIABLE VOLUME VANE PUMP

0
M

*

*
VDC 30 120R/min

14MPa



B

B-26

z

x

0.1MPa

2

2

c

Q (r/min)

Q=q N 10–3

Q Qr/min

q cm3/rev

N min-1

0°

v

b P - Q

• =

• =

n

B-33 B-34 VDC-1A 2A/3A

!5 $3/!5 #8

m λ-Δ

,

10

.

⁄0

VDC-3

B-36

⁄1 7MPa

ISO VG32 90

7MPa ISO

VG68 90

⁄2 15 60

15

15 0 60

⁄3 –0.03 +0.03Mpa

{–0.3 +0.3kgf/cm2}

2m/sec

⁄4

⁄5 100 m

150

25 m

⁄6 NAS10

⁄7

⁄8

0

12

20

8
6

10

40

30

50

70

60

90 180 270 360 450

cm /rev

VDC-3

3

q

°

   

θ

θ

kW

VDC-1A-1A*-20
MVD-1-115-10 0.75 1.5

MVD-1-135-10 2.2 3.7

VDC-1A-2A*-20
MVD-1-115Y-10 0.75 1.5

MVD-1-135Y-10 2.2 3.7

VDC-2A-*A*-20
MVD-2-135-10 2.2 3.7

MVD-2-160-10 5.5

VDC-2A-2A*-20 MVD-2-160Z-10 5.5

B-17 B-18

VDC-1 VDC-2 VDC-3

1/4" 1/4" 3/8"

φ7.6 φ7.6 φ9.6

1m 1m 1m

MPa {kgf/cm2}

2 : 3.5  {35.7}

3 : 3     {30.6}

4 : 5     {51   }

5 : 7     {71.4}



B

B-27

⁄9

C-13

¤0

¤1 0.05mm

1°

   2 : 1.5 3.5MPa {15.3 35.7kgf/cm2}
   3 : 2 7MPa {20.4 71.4kgf/cm2}
   4 : 5 10.5MPa {51 107kgf/cm2}
   5 : 7 14MPa {71.4 143kgf/cm2}

2 7Mpa
{71.4kgf/cm2}

   A B

 
    1 1 2 2 3 3

A

VDC

VDC-1 VDC-2 VDC-3

at 1800min

1 30  /min 54  /min 120  /min
2 40  /min 70  /min _

–1

   3: 2 7MPa {20.4 71.4kgf/cm2} 
   5: 7 14MPa {71.4 143kgf/cm2}

   A B

1, 2

A

3, 5 

1, 2, 3

1, 2

A

1, 2
VDC-3 1

VDC



B

B-28

VDC-1A-*A*-20

VDC-1B-*A*-20

4   11

OUT (  26)
O 1A-P22

DR (  14)
O 1A-P10A

IN (  31)
O 1A-P25

Rc1/4  DR
1A4,1A5

10
6.

9

14

R10

4525
.5

0.
2

140
120.6 0.2

51

   19.05  0
-0.021

4.76 +0.024
+0.012

21
.1

5 0 -0
.2

153
138

63 33

18

25

53
53

.9
 0 –0

.1

59.5
26.5

130
106

M
A

X
.1

74
13

1.
4

MAX.205

91 MAX.113
85

φ φ φ

φ

φ

138

M
A

X
.1

20

77
.5

53

412

25

153

59 37
33

22.5
14

85

MAX.11391

130
106

MAX.205

Rc  1/4 DR 
  9

5.
02

φ
 0 –0

.0
4

φ

4.76
+0.024
+0.012

65 65
113

 
0.290

Rc 3/4 IN
Rc  1/2 OUT 0

–0.02119.05

4 11φ

21
.1

5
 0 –0

.2



B

B-29

VDC-2A-*A*-20

VDC-2B-*A*-20

4 13

O 1A-P15O 1A-G35
φ

O 1A-G35

Rc 1/4 DR
16

4.76 +0.024
+0.012

   25.4  0
–0.021

27
.7

 0 –0
.1

4
R14

5830

14

187
159
76

75

86.5
(32.5)

40

224.6

54
204
90

20

M
A

X
.1

94
16

8
14

9

MAX.269.5

130 MAX.139.5
107

160
148

OUT (  40) DR (  19)φ

φ

IN (  40)φ

φ 0 –0
.1

77

42.5

16 4

27
.7

40

224.6
204

98 46
28

M
A

X
.1

19
93

MAX.269.5

130 MAX.139.5

148
160

107

Rc  1/4 DR
 0 –0

.0
21

  2
5.

4
φ

  1
35

φ
 0 –0

.0
4

 0 –0
.1

4.76
+0.024
+0.012

150
124

IN, OUT

0.2 Rc  3/4 OUTRc 1 IN

4 13.5φ

O 1A-** JIS B2401-1A-**



B

B-30

VDC-3B-1A*-20

P.C.D181

26

4–M12X23

4–M10X18

OUT
IH03J-100080
IH03J-200080

4 M16

36

70
26

.2

50
.8

31
.8

180
52.4

  

M
A

X
.1

19

122
MAX 154.6 132

MAX 286.6

7.938
 0
–0.015

11
6

28
6.

4
15

2.
4

25

5

334
295.3

IN
IH03J-100120
IH03J-200120

φ

40φ

 0.2

0.
1

 0.2

 0.2

4–   35X1φ
18φ

0.
2

0.
2

298
153 85

93
23

48

33
38

25

104.5139.7
203

 0.2

IHM-45-10
35

.3
 0 –0

.2

  3
1.

75
φ

 0 –0
.0

51

Rc 3/8(DR)

Rc 3/8 DR

4–M12X23

4–M10X18

298

153 6
85213

93

20
23

48

33
38

M
A

X
 2

16
M

A
X

 1
19

16
4 19

8
164
181

122
MAX 154.6 132

MAX 286.6

2
17

.5
7.938

36

70
26

.2

50
.8

31
.8

180
52.4

  

15
0

OUT
IH03J-100080
IH03J-200080

IN
IH03J-100120
IH03J-200120

26φ

40φ

  3
1.

75
φ

 0 –0
.0

51

35
.3

 0 –0
.2

  1
27

φ
 0 –0

.0
51

 0.2

 0.2

0.
2

0.
2

–0.015
0

IP
C-10 C-11

IHF-5-T-20

IHF-5-E-20

VDC-3A-1A*-20



B

B-31

VDC-11B-*A*-*A*-20

VDC-12B-*A*-*A*-20

VDC-22B-*A*-*A*-20

VDC-13B-*A*-*A*-20

1 VDC-**A B-36
2 RC-* PT

Rc 1/4(DR)

Rc 3/8(DR)

Rc  3/4 (IN)
Rc  1/2 (OUT)

4–M12X23 (IN)
4–M10X18 (OUT)

IN

OUT

82

210(IN,OUT )

11
6

130
(IN,OUT )

M
A

X
 1

13
M

A
X

 1
19

6

20

48

23
245

128218
14

361 85

70
(I

N
)

52
.4

(O
U

T
)

35
.3

 0 –0
.0

51 75

19374.5
181

85
155

2–
17

.5

7.938
 0

–0.015

132

36(IN)
26.2(OUT)

170

  3
1.

75
φ

 0 –0
.0

51
 0 –0

.2

  1
27

φ

26 (OUT)φ
40 (IN)φ

2–Rc 1/2
(OUT)

2–Rc 3/4
(IN)

Rc 1/4
(DR)

Rc 1/4
(DR)

M
A

X
 1

20
77

.5 4.76 +0.012
+0.024

90
113
130

MAX 113 92

22.5143

21
.1

525

4
12
14

14314
10114385

259 51

53

4–   11φ

  9
5.

02
φ

 0 –0
.0

4

 0 –0
.2

  1
9.

05
φ

 0 –0
.0

21

Rc  3/4 (IN)
Rc  1/2 (OUT)

Rc 1/4(DR) Rc 1/4 (DR)

Rc 1 (IN)
Rc 3/4
 (OUT)

93

130
IN,OUT

4
16

2817414
158145

318 60

42.5182

77

 0 –0
.0

4

 0 –0
.0

21

27
.7

 0 –0
.1

40

M
A

X
11

9

MAX139.5 130
107

85
150

IN,OUT

4.76
+0.024
+0.012

  2
5.

4

  1
35

150
124 0.2

2–Rc
3/4 (OUT)

2–Rc 1 (IN)

Rc 1/4(DR) Rc 1/4(DR)

107

M
A

X
 1

19

4
16

28
190.5

158190.5
28

369 60

7793

42.5190.5

130
150

IN,PUT 4.76
+0.024
+0.012

MAX 139.5

40

4–   13.5φ

 0 –0
.0

4
  1

35
φ

 0 –0
.0

21

27
.7

 0 –0
.1

  2
5.

4
φ

150
124 0.2



B

B-32

32mm2/s

1 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51.0}

6
{61.2}

7
{71.4}

0

2

1800min–1

0

3

5

4

15

10

15

20

30

25

4

2

Q
 /min

VDC-1A(B)-1A3-20

Lin
kW

Lin

DR

Q

P  MPa {kgf/cm }2

DR

1500min–1

1800min
–1

1500min
–1

P  MPa {kgf/cm }

10 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51.0}

6
{61.2}

7
{71.4}

2

1800min–1

0

3

5

6

4

1

10

20

40

30

4

2

VDC-1A(B)-2A3-20

Lin

DR

Q

2

DR

1500min–1

1800min
–1

1500min
–1

10 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51.0}

6
{61.2}

7
{71.4}

4

1800min–1

0

6

8

10

210

30

20

50

60

70

40

6

4

2

VDC-2A(B)-2A3-20

Lin

DR

Q

P  MPa {kgf/cm }2

DR

1500min–1

1800min
–1

1500min
–1

1 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51.0}

6
{61.2}

7
{71.4}

0

2

1800min–1

0

3

4

5

6

7

8

1

10

20

30

40

60

50

4

6

2

VDC-2A(B)-1A3-20

Lin

DR

Q

P  MPa {kgf/cm }2

DR

1500min–1

1800min
–1

1500min
–1

1 2
{10.2} {20.4}

3
{30.6}

4
{40.8}

5
{51.0}

6
{61.2}

7
{71.4}

1800min–1

0

5

10

15

20

0

60

40

120

100

80

4

6

2

VDC-3A(B)-1A3-20

Lin

DR

Q Q

P  MPa {kgf/cm }2

DR

1500min–1

18
00

m
in
–1

1500min
–1

3.5
{35.3}

3.5
{35.3}

14.0
{142.8}

14.0
{142.8}

7
{71.4}

10.5
{107.1}

10.5
{107.1}

0

4

1800min–1

0

6

8

10

12

14

16

2

10

20

30

40

60

50

4

6

2

VDC-2A(B)-1A5-20

Lin

DR

Q

P  MPa {kgf/cm }2

DR

1500min–1

1800min
–1

1500min
–1

P  MPa {kgf/cm }

7.0
{71.4}

1800min–1

0

5

10

20

25

30

15

20

0

60

40

120

100

80

4

6

2

VDC-3A(B)-1A5-20

Lin

DR

Q

2

DR

1500min–1

18
00

m
in
–1

1500min
–1

0 3.5
{35.3}

7
{71.4}

10.5
{107.1}

14.0
{142.8}

4

1800min–1

0

6

8

2

10

10

5

20

25

30

15

4

2

VDC-1A(B)-1A5-20

Lin

DR

P  MPa {kgf/cm }2

DR

1500min–1

1800min
–1

1500min
–1

Q
 /min

Q
 /min

Q
 /min

DR
 /min

Q
 /min

Q
 /min

Q
 /min

Q
 /min

Lin
kW

Lin
kW

Lin
kW

Lin
kW

Lin
kW

Lin
kW

Lin
kW

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1800min
–1

1500min
–1

0

0.5

1.5

2.0

1.0

kW

P  MPa {kgf/cm }2

VDC-1

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1800min
–1

1500min
–1

1

3

4

2

kW

P  MPa {kgf/cm }2

VDC-2

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1800min
–1

1500min
–1

1

3

5

4

2

kW

P  MPa {kgf/cm }2

VDC-3



VDC-1A-*A*-20
VDC-2A-*A*-20

B

B-33

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1500min–1

1800min–1

dB(A)

50

60

70

80
1m

dB(A)

1m

dB(A)

1m

P  MPa {kgf/cm }2

VDC-1

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1500min–1

1800min–1

50

60

70

80

P  MPa {kgf/cm }2

VDC-2

0 3.5 10.5 14.0
{35.3} {107.1} {142.8}

7.0
{71.4}

1500min–1

1800min–1

50

60

70

80

P  MPa {kgf/cm }2

VDC-3

51939

24

1
20
46

12862817153892522032
4045

26

36

27

37

13

48
42

18

16

3
41

31

472132292310711143044222314344

333534

55565452574960615351505958

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

O
O
O
O
O
O
O
O
O
O
O

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

O
O

VDC-1* VDC-2*

1 NOK
2 O 1A-** JIS B2401-1A-**
3 VDC-*B-*-20 VCBS-10*B00 33

34 35 O

VDC-1A-*-20 VDC-2A-*-20

VCBS-101A00 VCBS-102A00

24 TCV-224211 1 TCN-325211 1

25 O S85(NOK) 1 1A-G115 1

26 O AS568-034 1 AS568-150 1

27 O AS568-026 1 AS568-134 1

28 O 1A-P14 1 1A-P18 1

29 O 1A-P22 1 1A-G35 1

30 O 1A-P20 1 1A-G35 1

31 O 1A-P5 2 1A-P9 2

32 O 1A-P6 4 1A-P7 4

33 O 1A-P25 1 1A-G35 1

34 O 1A-P22 1 1A-G35 1

35 O 1A-P10A 1 1A-P15 1

36 VCB34-101000 1 VCB34-102000 1

37 VCB34-201000 1 VCB34-202000 1

57 O 1A-P14 1 1A-P14 1

58 O 1B-P6(Hs90) 3 1B-P6(Hs90) 3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

1
2
1
2

S
H

1
2



B

B-34

VDC-3A-1A*-20

39 38 29 5 27 14 12 8 28 17 32 7 11 22 27 21 29 16 1821

40
30
2 13 42 24 25 10 15 1

34
9 13 23 33 3

35
41

19 6

54 53 45 46 44

56

48 52 47 49 51 50

4

37

31 43
26

20

36

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

O
O
O
O
O
O
O
O

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

1
2

1
2

S
H

1
2

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

O
O

VDC-3*

1 NOK
2 O 1A-** JIS B2401-1A-**

VDC-3A(B)-*-20

VCBS-103B00

23 TCN-385811 1

24 O 1A-G130 1

25 O AS568-154(Hs90) 1

26 O AS568-151(Hs90) 1

27 O 1A-G40 2

28 O 1A-P22 1

29 O 1A-P9 2

30 O 1A-P7 2

31 O 1A-P7 2

52 O 1A-P14 1

53 O 1B-P6(Hs90) 3



B

B-35

VDC-11A-*-*-20 VDC-12A-*-*-20 VDC-22A-*-*-20 VDC-13A-*-*-20

6 O – 1A-G60 1 1A-G60 1 –

7 O 1A-G85 1 1A-G45 1 1A-G60 1 1A-G85 1

VDC

1
2 O 1A-** JIS B2401-1A-**

4 7

9

10

2 5 6

8

1 3

1
2
3
4
5
6
7
8
9
10

2
3

S
H

O
O

10



B

B-36

mm

kg(I) (J) K N P Q S T U φ D φ d
1

φ d
2

φ d
3

φ d
4

VCM-11-20 66.5 33 18 18 M10 180 32.5 50 90 195.02 22 11 – 40 16.5

VCM-22-20 84.5 40 20 20 M12 232 44.5 57.5 124 135 22 14 – 40 12.0

IHM-45-10 104.5 60 25 25 M16 259 44.5 61 – 127 35 18 181 86 13.5

VDC-11A VDC-12 VDC-22 IP

VDC-3A VDC-13A

mm

A B C E F H

VCM-11-20
VDC-1

VDC-11
TH-10 × 30 4 WS-B-10 4 171.45 204 107.95 1 095.25 150

VCM-22-20

VDC-2

VDC-12

VDC-22

TH-12 × 35 4 WS-B-12 4 235.00 267 139.70 1 127 193

IHM-45-10
VDC-3

VDC-13
TB-16 × 40 2 WP-16 2 295.30 334 152.40 1 139.7 203



B

B-37

●

3.5MPa

25.0r/min

3.5MPa 25.0r/min

2.2kW

P MPa {kgf/cm2}

0 160Hz 50Hz 2 3 4 5 6 7

{10.2} {20.4} {30.6} {40.8} {51} {61.2} {71.4}

 /min
10

20

30

Q
0.75kW

1.5kW

2.2kW

3.7kW

2

2

3:  2.0 7.0MPa
     {20.4 71.4kgf/cm }2

2:  1.5 3.5MPa
     {15.3 35.7kgf/cm }2

   30r/min
   2         40r/min } at 1800min-1

} at 1800min-1   30r/min
   2         40r/min

} at 1800min-1   30r/min
   2         40r/min

4(P)

(kW)
    0.75, 1.5, 2.2, 3.7

3:  2.0 7.0MPa
     {20.4 71.4kgf/cm }

2:  1.5 3.5MPa
     {15.3 35.7kgf/cm }

A

A

1 VDC—1B(20D)

VDC

A

11 VDC—11B(20D)

VDC

A

 

  A

4(P)

(kW)
 1.5, 2.2, 3.7

MPa {kgf/cm2}

r/min (A*) r/min (2A*)

50Hz 60Hz 50Hz 60Hz

UVC- 1A

UVC-11A

7 71.4

7 71.4

25

25-25

30

30-30

33

33-33

39

39-39

CE



B

B-38

UVC-1A

UVC-11A

R

R

4

22.5

14
12

116

59
101

M
A

X
.1

20
53

Rc1/4(DR)

B

113
85

91

( )

P

S

N
FF

AIL
L

T

KL

M
E

J

I

C
G

H

E

D

+
( )

3.7kW

KDφ

0.75kW
0

130 IN OUT  

Rc3/4 IN
Rc1/2 OUT

 0 –0
.5

R

A

F F
N

S
P

91
85
113

Rc1/4(DR)

L
IL

E

H

G
C

 0 –0
.5

I

J
E

M

KL

T

D

157

59

165.5

101

22.5
14

M
A

X
.1

20

53

259
244

202

12

KDφ

B

( )

130 IN OUT

Rc3/4 (IN)
Rc1/2 OUT

3.7kW

+
( )

R
4

+
mm

kW
4

kgA IL C D E F G H I J L M N S T KD KL O

UVC-1A-A2-0.75-4-30 133 105 80 170 62.5 50 4.5 165 35 238 165 130 18 10 φ27 157 27.5 80M 0.75 24
UVC-1A-A2-1.5-4-30

143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 25.5UVC-1A-A3-1.5-4-30
UVC-1A-2A2-1.5-4-30
UVC-1A-A2-2.2-4-30

157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 30.5UVC-1A-A3-2.2-4-30
UVC-1A-2A2-2.2-4-30
UVC-1A-A3-3.7-4-30

186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 36.5
UVC-1A-A4-3.7-4-30
UVC-1A-2A2-3.7-4-30

UVC-1A-2A3-3.7-4-30

+
mm

kW
4 kgA IL C D E F G H I J L M N S T KD KL

UVC-11A-A2-A2-1.5-4-30
143 118.5 90 198 70 62.5 10 190 40 261.5 176 150 12 10 φ27 159 90L 1.5 36UVC-11A-A2-A3-1.5-4-30

UVC-11A-A3-A3-1.5-4-30
UVC-11A-A2-A2-2.2-4-30

157.5 133 100 198 80 70 12 200 40 290.5 200 168 14 12 φ27 159 100L 2.2 41
UVC-11A-A2-A3-2.2-4-30
UVC-11A-A3-A3-2.2-4-30
UVC-11A-2A2-2A2-2.2-4-30
UVC-11A-A2-A2-3.7-4-30

186 140 112 214 95 70 12 261 40 326 220 168 14 12 φ27 166 112M 3.7 47

UVC-11A-A2-A3-3.7-4-30
UVC-11A-A3-A3-3.7-4-30
UVC-11A-2A2-2A2-3.7-4-30

UVC-11A-2A2-2A3-3.7-4-30

0.75 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21

1.5 2.2kW

1. B
2. AC200V-50/60Hz AC220V-60Hz
3. B
4. + 3 A-21



B

B-39

UVN SERIES
VARIABLE VOLUME VANE UNI-PUMP

OUT

IN

M

DR

UVN
NSP

3 16cm3/rev
8MPa {81.6kgf/cm2}

1 2 3

cm3/rev MPa {kgf/cm2}

r/min

50Hz 60Hz

UVN-1A-0A2-0.7-4-11
1.5

8.1

1.5 4.0 {15.3 40.8}

12 14.5UVN-1A-0A3-0.7-4-11
1.5

3.5 6.0 {35.7 61.2}

UVN-1A-0A4-0.7-4-11
1.5

5.5 8.0 {56.1 81.6}

UVN-1A-1A2-1.5-4-11
2.2

16.1

1.5 4.0 {15.3 40.8}

24 29UVN-1A-1A3-1.5-4-11
2.2

3.5 6.0 {35.7 61.2}

UVN-1A-1A4-1.5-4-11
2.2

5.5 8.0 {56.1 81.6}

(kW)       AC200V-50/60Hz   AC220V-60Hz
   0.7 : 0.75kW     1.5 : 1.5kW     2.2 : 2.2kW

   2 : 1.5 4.0MPa {15.3 40.8kgf/cm2}     3 : 3.5 6.0MPa {35.7 61.2kgf/cm2}
   4 : 5.5 8.0MPa {56.1 81.6kgf/cm2}

N=1800min–1

   0 : 14.5r/min(max)     1 :  29r/min(max)

4P

A

A

1 VDN-1B

UVN

●

1
z

x

2m/sec
– 0 . 0 3

+0.03MPa
c

0.1MPa

100μm 150

2
z

x

c

v +
14MPa

14MPa

14MPa 1/2" 2m
250cm3

b 14MPa



B

B-40

Rc1/4

(A )

Q
P

T

S

21

11

68.5

69.5
26

90.5

E E
M

J
I

H

G

C

L
P

O

A

IL
N

F F

(128) (61)

28
68

72

50
83

56
52

17.5

38
.1

(50)

Rc1/4

B

SAE J518b 1/2
Rc1/2

4-M8 15

Rc3/4

M8

G3/4

 
  K

B

  K
D

φ φ

X

Y

Y
4  

X

kW-4P

mm

kg
A IL C φ KD E F G H J L M N T S R* φ KB O P I

UVN-1A-*A*-0.7*-4-11 0.75–4 20 90 80 157 62.5 50.5 2.3 120 72 230 155 120 15 10 R5 110 65 130 92 17

UVN-1A-*A*-1.5*-4-11 1.5–4 20 100 90 175 70.5 62.5 3.2 128 80 255 170 150 15 10 R5 120 65 130 100 21

UVN-1A-*A*-2.2*-4-11 2.2–4 20 110 100 195 80.5 70.5 3.2 138 90 285 200 165 17 12 R6 134 65 135 110 26

3
z 40 30

50mm2/s 30 50cSt
R&O

ISO VG32-
46

x 15 60
15

15

10 40
c 25μm

v NAS10

4
z

x

c P - Q

• =

• =

v

0°

0 90 180 270 360 450
o

4

8

12

16

20

3

UVN–1A–0A

UVN–1A–1A

cm3/rev

MPa {kgf/cm2}

2 : 3.5 {35.7}

3 : 5.0 {51.0}

4 : 7.0 {71.4}

10D

kW V Hz A min-1

0.75 4

200 50 3.9 1400

E200 60 3.6 1690

220 60 3.5 1710

1.5 4

200 50 7.1 1390

E200 60 6.6 1670

220 60 6.3 1700

2.2 4

200 50 9.0 1410

E200 60 8.7 1700

220 60 8.2 1720

1. E
2. AC200V-50/60Hz AC220V-60Hz
3. B

+ 3

()



B

B-41

UVN-1A-*A*-*-4-11

ISO VG 32

40

2.2kW

20

10

30

15

 5

25

35

1.5kW

1.5kW

1.5kW

0.75kW 0.75kW

r/min

0

10

 5

P MPa {kgf/cm2}

86

15

42
{81.6}{61.2}{40.8}{20.4}

0

P MPa {kgf/cm2}

8642
{81.6}{61.2}{40.8}{20.4}

0

P MPa {kgf/cm2}

8642
{81.6}{61.2}{40.8}{20.4}

0

10

 5

P MPa {kgf/cm2}

86

15

42
{81.6}{61.2}{40.8}{20.4}

2.2kW

20

10

30

1.5kW
15

 5

25

35

Q

r/min

Q

Q

r/min

Q

r/min

UVN-1A-0A   (50Hz) UVN-1A-0A   (60Hz)

UVN-1A-1A   (60Hz)UVN-1A-1A   (50Hz)

0

0.8

0.4

P MPa {kgf/cm2}

86

1.2

42
{81.6}{61.2}{40.8}{20.4}

0

P MPa {kgf/cm2}

8642
{81.6}{61.2}{40.8}{20.4}

0.6

0.2

1.0

0.8

0.4

1.2

0.6

0.2

1.0

r/min

DR

kW

60Hz

50Hz

UVN-1A-   A   -   -4-11(60Hz)UVN-1A-   A   -   -2.2-4-11

DR

3.5MPa 12r/min 60Hz

3.5MPa 12r/min

1.5kW



C

C-1

IPH SERIES IP PUMP

IPH
IP

3.6 125.9cm3/rev 
30MPa

q

30MPa

{306kgf/cm2 }

w

e r

cm3/rev MPa MPa {kgf/cm2} min–1 min–1

kg

A B

IPH-2A (B)- 3.5-11 3.60

25 {255} 30 {306} 600 2000

4.4 2.4

5 5.24 4.5 2.5

6.5 6.55 4.6 2.6

8 8.18 4.8 2.8

IPH-3A (B)- 10-20 10.2

25 {255} 30 {306} 600 2000

10.5 4.8

13 13.3 10.7 5.0

16 15.8 11.0 5.3

IPH-4A (B)- 20-20 20.7

25 {255} 30 {306} 500 2000

15.2 9.5

25 25.7 15.7 10.0

32 32.3 16.2 10.5

IPH-5A (B)- 40-21 (11) 40.8

25 {255} 30 {306} 400 2000

32.0 19.0

50 50.3 33.0 20.0

64 63.9 34.0 21.0

IPH-6A (B)- 80-21 (11) 81.3

25 {255} 30 {306} 300 2000

62.0 39.0

100 101.6 64.0 41.0

125 125.9 66.0 43.0

1 1
2 –0.02 +0.03MPa

{–0.2 +0.3kgf/cm2}
3

4
5

●

z R&O

ISO VG32 68

90

2 0

150mm2/s

x 5 65

5

5

0 60

c –0.02 +0.03MPa {–0.2

+0 .3kg f /cm 2}

2m/sec

v

b 100 m

150

25 m

n NAS10

m

  11 2A(B), 5B, 6B
  20 3A(B), 4A(B)
  21 5A, 6A

 L 
 T 
 E 
   

IPH IP

(cm3 /rev)

  A :    B : 
  2, 3, 4, 5, 6

IPH–3/4 10/12



C

C-2

,

O-3

.

⁄0

C-13

⁄1

⁄2

0.05mm

1

⁄3

MPa r/min kW

0.7 7 14 21 25 30 0.7 7 14 21 25 30

1000
min-1

IPH-2A (B)- 3.5-11
5
6.5
8

3.60
5.24
6.55
8.18

3.49
5.09
6.37
7.95

3.39
4.93
6.19
7.74

3.28
4.78
6.03
7.54

3.23
4.70
5.93
7.40

3.15
4.60
5.82
7.26

0.09
0.12
0.16
0.19

0.62
0.79
0.97
1.19

1.12
1.47
1.82
2.24

1.63
2.26
2.79
3.45

1.93
2.63
3.25
4.01

2.30
3.19
3.95
4.86

IPH-3A (B)- 10-20
13
16

10.2
13.3
15.8

9.95
13.0
15.4

9.71
12.7
15.1

9.47
12.4
14.8

9.23
12.3
14.6

9.17
12.1
14.3

0.25
0.32
0.37

1.59
2.02
2.37

2.73
3.57
4.23

4.25
5.35
6.35

5.06
6.29
7.47

6.14
7.73
9.19

IPH-4A (B)- 20-20
25
32

20.7
25.7
32.3

20.2
25.2
31.6

19.8
24.7
31.0

19.3
24.2
30.4

19.1
23.9
30.1

18.8
23.6
29.6

0.50
0.61
0.75

3.13
3.79
4.71

5.56
6.89
8.67

8.24
10.3
12.8

9.80
12.1
15.3

11.7
14.6
18.4

IPH-5A (B)- 40-21 (11)
50
64

40.8
50.3
63.9

39.9
49.3
62.6

39.0
48.4
61.4

38.1
47.3
60.2

37.6
46.8
59.5

37.0
46.2
58.6

0.99
1.20
1.49

6.18
7.42
9.32

10.9
13.6
17.2

16.3
20.1
25.5

19.3
23.8
30.6

23.8
28.6
36.3

IPH-6A (B)- 80-21 (11)
100
125

81.3
101.6
125.9

79.5
99.6

123.4

77.7
97.7

121.1

76.0
95.8

118.7

75.1
94.6

117.2

73.8
93.2

115.6

1.98
2.42
2.94

11.8
14.6
17.8

21.8
27.3
33.9

32.3
40.5
50.1

38.4
48.1
59.6

46.7
57.7
71.5

1200
min-1

IPH-2A (B)- 3.5-11
5
6.5
8

4.32
6.28
7.86
9.81

4.20
6.12
7.67
9.58

4.08
5.95
7.48
9.34

3.97
5.79
7.29
9.11

3.91
5.70
7.18
8.97

3.83
5.58
7.05
8.81

0.11
0.15
0.19
0.23

0.66
0.95
1.16
1.44

1.23
1.77
2.19
2.70

1.83
2.62
3.24
4.00

2.15
3.09
3.81
4.70

2.61
3.74
4.63
5.71

IPH-3A (B)- 10-20
13
16

12.2
15.9
18.9

11.9
15.9
18.5

11.7
15.3
18.2

11.4
15.0
17.8

11.3
14.8
17.6

11.1
14.6
17.4

0.30
0.39
0.45

1.86
2.37
2.77

3.28
4.28
5.09

4.93
6.42
7.63

5.93
7.56
8.98

7.20
9.28

11.1

IPH-4A (B)- 20-20
25
32

24.8
30.8
38.7

24.3
30.3
38.1

23.8
29.8
37.4

23.4
29.3
36.8

23.1
29.0
36.3

22.8
28.6
35.9

0.62
0.75
0.92

3.76
4.56
5.66

6.67
8.27

10.4

9.88
12.3
15.5

11.8
14.7
18.4

14.2
17.5
22.0

IPH-5A (B)- 40-21 (11)
50
64

48.9
60.3
76.6

48.0
59.3
75.3

47.1
58.3
74.0

46.1
57.3
72.8

45.5
56.6
72.0

44.9
56.0
71.2

1.22
1.47
1.83

7.42
8.91

11.2

13.2
16.2
20.6

19.5
24.0
30.5

23.1
28.6
36.3

28.4
34.3
43.5

IPH-6A (B)- 80-21 (11)
100
125

97.5
121.9
151.0

95.7
119.7
148.4

93.8
117.7
145.9

91.9
115.8
143.4

90.9
114.5
141.9

89.5
113.1
140.3

2.42
2.96
3.60

14.3
17.5
21.5

26.2
32.3
40.1

38.7
48.4
60.1

46.2
57.7
71.6

56.1
69.2
85.9

1500
min-1

IPH-2A (B)- 3.5-11
5
6.5
8

5.40
7.86
9.82

12.3

5.25
7.65
9.59

11.9

5.10
7.44
9.35

11.6

4.97
7.24
9.12

11.4

4.89
7.11
8.97

11.2

4.79
6.97
8.82

11.0

0.14
0.20
0.25
0.30

0.96
1.17
1.49
1.78

1.68
2.21
2.73
3.37

2.46
3.31
4.09
5.05

2.89
3.85
4.76
5.87

3.46
4.69
5.78
7.14

IPH-3A (B)- 10-20
13
16

15.3
19.9
23.7

14.9
19.5
23.2

14.6
19.1
22.7

14.3
18.8
22.3

14.1
18.6
22.1

13.9
18.3
21.8

0.40
0.51
0.59

2.31
2.95
3.46

4.15
5.41
6.42

6.22
8.03
9.53

7.40
9.44

11.2

8.99
11.6
13.8

IPH-4A (B)- 20-20
25
32

31.0
38.5
48.4

30.4
37.8
47.6

29.8
37.2
46.8

29.3
36.6
45.9

28.9
36.1
45.4

28.4
35.7
44.9

0.81
0.98
1.20

4.70
5.69
7.07

8.33
10.4
13.1

12.4
15.4
19.3

14.7
18.3
22.9

17.6
21.9
27.5

IPH-5A (B)- 40-21 (11)
50
64

61.2
75.4
95.8

60.0
74.1
94.2

58.8
72.8
92.5

57.6
71.6
91.0

56.9
70.8
90.0

56.2
70.0
89.0

1.59
1.91
2.38

9.51
11.4
14.4

16.6
20.5
26.0

24.7
30.4
38.6

29.3
36.1
45.9

36.0
43.3
55.1

IPH-6A (B)- 80-21 (11)
100
125

121.9
152.4
188.8

119.5
149.7
185.5

117.3
147.3
182.5

115.0
144.7
179.3

113.5
143.2
177.5

111.9
141.5
175.3

3.16
3.86
4.69

18.3
22.5
27.5

33.1
41.4
51.3

49.0
61.4
76.0

58.4
73.0
90.4

70.9
87.6

108.1

1800
min-1

IPH-2A (B)- 3.5-11
5
6.5
8

6.48
9.43

11.7
14.7

6.33
9.21

11.5
14.4

6.16
8.99

11.2
14.1

6.01
8.76

11.0
13.7

5.92
8.61

10.9
13.6

5.82
8.46

10.7
13.3

0.17
0.24
0.30
0.37

1.16
1.45
1.78
2.20

2.02
2.65
3.27
4.04

2.95
3.47
4.92
6.06

3.46
4.62
5.71
7.05

4.15
5.61
6.93
8.56

IPH-3A (B)- 10-20
13
16

18.3
23.9
28.4

18.0
23.5
27.9

17.6
23.1
27.5

17.3
22.7
27.0

17.1
22.5
26.7

16.8
22.2
26.4

0.49
0.62
0.72

2.90
3.67
4.30

5.04
6.57
7.80

7.47
9.63

11.4

8.89
11.3
13.5

10.8
13.9
16.5

IPH-4A (B)- 20-20
25
32

37.2
46.2
58.1

36.6
45.6
57.3

36.0
44.9
56.5

35.4
44.3
55.5

35.0
43.8
55.1

34.5
43.3
54.5

0.99
1.20
1.48

5.64
6.83
8.47

10.0
12.4
15.6

14.9
18.5
23.1

17.6
21.9
27.5

21.2
26.3
33.0

IPH-5A (B)- 40-21 (11)
50
64

73.4
90.5

115.0

72.1
89.2

113.4

70.9
87.9

111.6

69.7
86.6

110.0

69.0
85.9

109.1

68.1
85.0

108.0

1.95
2.34
2.92

11.7
14.1
17.6

20.2
24.9
31.6

30.0
36.9
46.8

35.6
43.8
55.7

43.7
52.6
66.9

IPH-6A (B)- 80-21 (11)
100
125

146.3
182.8
226.6

143.7
180.2
223.3

141.4
177.6
220.1

139.0
174.9
216.9

137.5
173.5
215.0

135.8
171.7
212.7

3.88
4.74
5.75

22.4
27.7
33.8

40.2
50.3
62.2

59.6
74.4
92.3

70.9
88.6

110.0

86.1
106.0
131.5

46mm2/s



C

C-3

IPH-2A-*-11

IPH-2B-*-11

mm

LA LB φ D

IPH-2*-3.5-*-11 107 51.0 8.9

IPH-2*-5 -*-11 112 53.5 11

IPH-2*-6.5-*-11 116 55.5 12

IPH-2*-8 -*-11 121 58.0 13

IPH-2A(B)-*-L-11

4 φφ22 1
11

4 M8 12

SAEJ518b 1/2
14

4 M8 12

SAEJ518b 1/2

D

11
5.

3

17.5

69
.8

0.
1

13
5  

LB
LA

17.5

5.
47

38
.1

17
.7

3
 0 –0

.2
5

34

59
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–0.018
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 0

– 0.025
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51

38
.1   

50.8

15
2.

5

12
7

φ
φ

φ

φ φ

4 M8 12

14
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4 M8 12
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.7

3
 0 –0

.2
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 –0.018

11
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φ
φ
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C

C-4

IPH-3A-*-20

IPH-3B-*-20

mm

LA LB φ D

IPH-3*-10-*-20 128.5 60.0 14

IPH-3*-13-*-20 134.5 63.0 17

IPH-3*-16-*-20 139.5 65.5 18

IPH-3A (B)-*-L-20

11

4 M10 15

SAEJ518b 1

4 M8 15

SAEJ518b 1/2
D

25

24
6

22
0.

7

26.2

  

17.5

38
.1

LA

16
5.

2

6.
8

21
.1

5
 0 –0

.2
5

16

38

65
LB
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64

12.7
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–0.018
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1
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5

16

4 22 1φ
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φ φ

4 M10 15
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D
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6
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.0
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17.5

38
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6.
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13
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 0
–0.025
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.4

φ

φ φ
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C

C-5

IPH-4A-*-20

IPH-4B-*-20

mm

LA LB φ D

IPH-4*-20-*-20 164.5 71 18

IPH-4*-25-*-20 170.5 74 20

IPH-4*-32-*-20 178.5 78 24

IPH-4A (B)-*-L-20

4 M10 15

SAEJ518b 3/4
D

4 M10 15

32

SAEJ518b 1

11

1/4

25.385
 0

–0.025

6.375  0
–0.025

10
7.

95
0.

1

19
5.

5

16

  

8.
7

47
.5

17
4.

3

27
.8

5
 0 –0

.2
5

60

16
78

LB
LA

22
  

58
.7

30.2

12.7114.3
140

24
6

22
0.

7

77

φ

φ

φ φ

4 22 1φ

4 M10 15

SAEJ518b 3/4
D

4 M10 15

32

SAEJ518b 1
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77

13
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.5

27
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146

14
4

66
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φ φ
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C

C-6

IPH-5A-*-21

IPH-5B-*-11

mm

LA LB φ D

IPH-5*-40-*-21 (11) 201.5 91.0 24

IPH-5*-50-*-21 (11) 208.5 94.5 26

IPH-5*-64-*-21 (11) 218.5 99.5 28

IPH-5A (B)-*-L-21 (11)

SAEJ518b 1

D

4 M12 19

42

SAEJ518b 1

18

4 M10 15

25

25
9

15
2.

4
0.

1

31.75
 0
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7.938  0
–0.051
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44.5139.7

70

36

33
4

29
5.

3

95

1/2

φ

φ

φ
φ

4 35 1φ

 0 –0
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C

C-7

IPH-6A-*-21

IPH-6B-*-11

mm

LA LB φ D

IPH-6*-  80-*-21 (11) 241.5 111.5 32

IPH-6*-100-*-21 (11) 251.5 116.5 36

IPH-6*-125-*-21 (11) 263.5 122.5 38

IPH-6A (B)-*-L-21 (11)

SAEJ518b 1

D

4 M12 23

50
SAEJ518b 2

4 37 1
20

4 M12 20

44.45
 0
–0.051

20
3.

2
0.
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–0.051

70

31
0.

2

30

  

70

13
.7

36

49
.4

28
 0 –0

.2
5

LA 100

LB

220.7
49.5149.2

37
4

33
0.

2

  

12
0

77
.8

42.9

1/2

φ
φ

φ

φ φ

SAEJ518b 1

D

4 M12 23

50
SAEJ518b 2

4 M12 20

  
  

264

228.6

10
7

24
4

22

44.45
 0
–0.051

11.113
 0
–0.051

92

20

6

15
2.

4
 0 –0

.0
63

70

13
.7

36

49
.4

28
 0 –0

.2
5

LA 100

LB

70

12
0

77
.8

42.9

1/2

φ

φ
φ

φ



177 25 24 1

15 161819 29

3 5

22 12 1321 27 26 20 23
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C

C-8

1200min–1

46mm2/s

IPH-*B-*-**

5
{51}

10
{102}

15
{153}

20
{204}

25
{255}

80

100 80

75

70

65

60

55

50

45

100

90

80

60

40

20

0

 MPa {kgf/cm2}

5
{51}

10
{102}

15
{153}

20
{204}

25
{255}

 MPa {kgf/cm2}

dB(A)

IPH-2B-    8-11
IPH-3B-  16-20
IPH-4B-  32-20
IPH-5B-  64-11
IPH-6B-125-11

IPH-2B-    8-11
IPH-3B-  16-20
IPH-4B-  32-20
IPH-5B-  64-11
IPH-6B-125-11

(%)

(%)

28 32 19 16 29 15
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1932 2928

1410 14 11 9
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16 15 6
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10
11
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14
15
16
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21
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-2

-1
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O
O
O
O

IPH-5 IPH-6
IPH-4 #18 #32 IPH-2 IPH-3

#8 #11 #18 #32



C

C-9

IPH

(IPH3 : 20D, IPH4 : 30D)

  D35 125

  2, 3, 4, 5, 6

S 
H 

IPH

1 KEEPER
2 O

18 19 20 21

IHAS-2S2D35-10 IPH-2A (B)- 3.5-11 IH34J-102D35-1A 2 IH34J-202000 2 IH34J-402D35 1

2S2005-10 5 102005-1A 2 ″ 2 402005 1

2S2D65-10 6.5 102D65-1A 2 ″ 2 402D65 1

2S2008-10 8 102008-1A 2 ″ 2 402008 1

IHAS-2S3010-20 IPH-3A (B)- 10-20 IH34J-103010-1A 2 IH34J-203000 2 IH34J-403010 1

2S3013-20 13 103013-1A 2 ″ 2 403013 1

2S3016-20 16 103016-1A 2 ″ 2 403016 1

IHAS-2S4020-30 IPH-4A (B)- 20-20 IH34J-104020-2A 2 IH34J-204000-1A 2 IH34J-404020 1

2S4025-30 25 104025-2A 2 ″ 2 404025 1

2S4032-30 32 104032-2A 2 ″ 2 404032 1

IHAS-2S5040-10 IPH-5A (B)- 40-21 (11) IH33J-105040-1A 2 IH34J-105040-1A 2 IH34J-205000 2 IH34J-405040 1

2S5050-10 50 105050-1A 2 105050-1A 2 ″ 2 405050 1

2S5064-10 64 105064-1A 2 105064-1A 2 ″ 2 405064 1

IHAS-2S6080-10 IPH-6A (B)- 80-21 (11) IH33J-106080-1A 2 IH34J-106080-1A 2 IH34J-206000 2 IH34J-406080 1

2S6100-10 100 106100-1A 2 106100-1A 2 ″ 2 406100 1

2S6125-10 125 106125-1A 2 106125-1A 2 ″ 2 406125 1

23 25 26 27 28

O O O O

IHAS-2S2D35-10 ISD-20328 1 R68 × 2 3 R23 × 2 2 R10 × 2 1 R10 × 2 2

2S2005-10 ″ 1 ″ 3 ″ 2 R12 × 2 1 R12 × 2 2

2S2D65-10 ″ 1 ″ 3 ″ 2 R14 × 2 1 R14 × 2 2

2S2008-10 ″ 1 ″ 3 ″ 2 R16 × 2 1 R16 × 2 2

IHAS-2S3010-20 ISD-25388 1 R86 × 2 3 R30 × 2 2 R15 × 2.5 1 R15 × 2.5 2

2S3013-20 ″ 1 ″ 3 ″ 2 R18 × 2.5 1 R18 × 2.5 2

2S3016-20 ″ 1 ″ 3 ″ 2 R20 × 2.5 1 R20 × 2.5 2

IHAS-2S4020-30 ISD-32458 1 R108 × 3 3 R38 × 2.5 2 R21 × 2.5 1 R21 × 2.5 2

2S4025-30 ″ 1 ″ 3 ″ 2 R23 × 3 1 R23 × 3 2

2S4032-30 ″ 1 ″ 3 ″ 2 R26 × 3 1 R26 × 3 2

IHAS-2S5040-10 ISD-40558 1 R140 × 3 3 R49 × 3 2 R26 × 3 1

2S5050-10 ″ 1 ″ 3 ″ 2 R29 × 3.5 1

2S5064-10 ″ 1 ″ 3 ″ 2 R33 × 3.5 1

IHAS-2S6080-10 ISD-50659 1 R172 × 4 3 R60 × 3.5 2 R34 × 3.5 1

2S6100-10 ″ 1 ″ 3 ″ 2 R38 × 4 1

2S6125-10 ″ 1 ″ 3 ″ 2 R43 × 4 1



C

C-10

IPH

O

IH03J-200040 IH03J-100040 1 2

1
IN

OUT
3
IN

2 IPH-55
IPH-56 IPH-66

IN
IN

20

IPH

O 1B-**
JIS B2401-1B-**

T
E

2 6

      22 46

IN

O

IHF-2-T-20 IPH-2A (B)-*-11 IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1

IHF-3-T-20 IPH-3A (B)-*-20 IH03J-100080 1 TH-10 × 50 4 WS-B-10 4 IB-G35 1

IHF-4-T-20 IPH-4A (B)-*-20 IH03J-100100 1 TH-10 × 55 4 ″ 4 IB-G40 1

IHF-5-T-20 IPH-5A (B)-*-21 (11) IH03J-100120 1 TH-12 × 55 4 WS-B-12 4 IB-G50 1

IHF-6-T-20 IPH-6A (B)-*-21 (11) IH03J-100160 1 TH-12 × 60 4 ″ 4 IB-G60 1

OUT

O

IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1 TPHA-1/4 2

IH03J-100040 1 TH-  8 × 45 4 ″ 4 IB-P22 1 ″ 2

IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1 ″ 1

IH03J-100080 1 TH-10 × 50 4 ″ 4 IB-G35 1 ″ 2

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 IB-G50 1 ″ 1

IN

O

IHF-22-T-20 IPH- 22B-*-*-11 IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1

IHF-23-T-20 23 IH03J-100080 1 ″ 4 ″ 4 IB-G35 1

IHF-24-T-20 24 IH03J-100120 1 TH-12 × 55 4 WS-B-12 4 IB-G50 1

IHF-25-T-20 25 IH03J-100160 1 TH-12 × 60 4 ″ 4 IB-G60 1

IHF-26-T-20 26 IH03J-100200 1 TH-12 × 65 4 ″ 4 IB-G75 1

IHF-33-T-20 IPH- 33B-*-*-11 IH03J-100100 1 TH-10 × 55 4 WS-B-10 4 IB-G40 1

IHF-34-T-20 34 IH03J-100120 1 TH-12 × 55 4 WS-B-12 4 IB-G50 1

IHF-35-T-20 35 IH03J-100160 1 TH-12 × 60 4 ″ 4 IB-G60 1

IHF-36-T-20 36 IH03J-100200 1 TH-12 × 60 4 ″ 4 IB-G75 1

IHF-44-T-20 IPH- 44B-*-*-11 IH03J-100120 1 TH-12 × 55 4 ″ 4 IB-G50 1

IHF-45-T-20 45 IH03J-100200 1 TH-12 × 65 4 ″ 4 IB-G75 1

IHF-46-T-20 46 IH03J-100240 1 TH-16 × 75 4 WS-B-16 4 IB-G85 1

OUT OUT

O O

IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1 IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1 TPHA-1/4 3

IH03J-100040 1 ″ 4 ″ 4 IB-P22 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 3

IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 3

IH03J-100080 1 ″ 4 ″ 4 IB-G35 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 IB-G50 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2

IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1 IH03J-100040 1 TH-  8 × 45 4 WS-B-  8 4 IB-P22 1 ″ 2

IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 3

IH03J-100080 1 ″ 4 ″ 4 IB-G35 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 IB-G50 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2

IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1 IH03J-100060 1 TH-10 × 50 4 WS-B-10 4 IB-G30 1 ″ 3

IH03J-100080 1 ″ 4 ″ 4 IB-G35 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2

IH03J-100120 1 TH-12 × 60 4 WS-B-12 4 IB-G50 1 ″ 1 ″ 4 ″ 4 ″ 1 ″ 2



C

C-11

RC PT 1/4

SAE
mm

kgA B C D T e φd1 φd2 φd3 φd4

IH03J -200040 SAE J518b 1/2 1/2 54 46 38.1 17.5 33 11 9 22.2 27 12.7 0.4

-200060 SAE J518b 3/4 3/4 65 52 47.5 22.0 33 12 11 27.7 35 20 0.6

-200080 SAE J518b 1 1 70 59 52.4 26.2 33 14 11 34.5 42 27 0.6

-200100 SAE J518b 11/4 11/4 79 73 58.7 30.2 38 16 11 43.2 48 33 1.0

-200120 SAE J518b 11/2 11/2 94 83 70.0 36.0 38 18 13 49.1 58 37.5 1.4

-200160 SAE J518b 2 2 102 97 77.8 42.9 38 19 13 61.1 68 50 1.7

-200200 SAE J518b 21/2 21/2 114 109 88.9 50.8 43 22 13 77.1 82 60 2.1

-200240 SAE J518b 3 3 135 131 106.4 61.9 48 25 17.5 90.0 97 71 3.3

SAE
X"

mm

kgA B C D T φd1 φd4

IH03J -100040 SAE J518b 1/2 1/2 54 46 38.1 17.5 33 9 12.7 0.4

-100060 SAE J518b 3/4 3/4 65 52 47.5 22.0 33 11 20 0.6

-100080 SAE J518b 1 1 70 59 52.4 26.2 33 11 27 0.6

-100100 SAE J518b 11/4 11/4 79 73 58.7 30.2 38 11 33 1.0

-100120 SAE J518b 11/2 11/2 94 83 70.0 36.0 38 13 37.5 1.4

-100160 SAE J518b 2 2 102 97 77.8 42.9 38 13 50 1.7

-100200 SAE J518b 21/2 21/2 114 109 88.9 50.8 43 13 60 2.1

-100240 SAE J518b 3 3 135 131 106.4 61.9 48 17.5 71 3.3

A-A A-A

N•m {kgf•cm}

M8 19.6 ~   23.5 {200 ~   240}

M10 49.0 ~   58.8 {500 ~   600}

M12 88.2 ~ 112.7 {900 ~ 1150}

N•m {kgf•cm}

M10 50 ~ 65 {  510 ~   662}

M12 88 ~ 112 {  898 ~ 1140}

M16 215 ~ 275 {2192 ~ 2800}



C

C-12

IPH

SAE-2BOLT-MOUNTING SAE-4BOLT-MOUNTING

SAE-2 -

SAE-2 -

*IHM-2-10 IHM-4-10 IHM-45-10 PVS PSM-101000 PSM-102000 PSM-103000

FOOT-MOUNTING mm

kgI (J) K N P Q (S) T φ D φ d1 φ d2 φ d3 φ d4

IHM-2-10 74 41.5 17.5 13 M10 135 32.5 36.5 82.55 22 11 106.4 50 2.0

IHM-4-10 61.7 49 16 16 M12 195.5 12.7 53 101.6 22 11 146 40 5.5

IHM-4-10 74.7 62 16 16 M12 195.5 12.7 53 101.6 22 11 146 40 5.5

IHM-22-10 73.5 41 18 18 M10 180 32.5 50 82.55 22 11 106.4 40 6.5

IHM-44-10 89.5 45 20 20 M12 232 44.5 57.5 101.6 22 14 146 40 12.0

IHM-44-10 102.5 58 20 20 M12 232 44.5 57.5 101.6 22 14 146 40 12.0

IHM-45-10 104.5 60 25 25 M16 259 44.5 61 127 35 18 181 86 13.5

IHM-46-10 119.5 70 30 30 M20 337 49.5 64 152.4 37 20 228.6 100 22.0

FOOT-MOUNTING mm

DOUBLE PUMP A B C E F G H I

IHM-55-10 IPH-55 TH-20 × 50 4 WS-B-20 4 330 370 200 1 125 125 300 17

IHM-66-10 IPH56 IPH-66 TH-24 × 60 4 WS-B-24 4 380 430 260 1 140 140 340 17

FOOT-MOUNTING mm

kg(J) K L M N P Q R (S) T φ D φ d1 φ d2 φ d4

IHM-55-10 47 30 224.6 224.6 30 M20 340 275 20 90 165.1 34 18 140 32.0

IHM-66-10 52 40 247.5 247.5 40 M24 415 310 25 105 177.8 34 18 150 48.0

FOOT-MOUNTING
mm

A B C E F H

IHM-2-10 IPH-2 TB-10 × 30 2 WP-10 2 127 152.5 69.8 1 50.8 96

IHM-4-10 IPH-3 TB-12 × 30 2 WG-12 2 220.7 246 107.95 1 114.3 140

IHM-4-10 IPH-4 TB-12 × 30 2 WG-12 2 220.7 246 107.95 1 114.3 140

IHM-22-10 IPH-22 TB-10 × 30 2 WP-10 2 171.45 204 107.95 1 95.25 150

IHM-44-10 IPH23 IPH-33 TB-12 × 30 2 WG-12 2 235 267 139.7 1 127 193

IHM-44-10 IPH-24 IPH-34 IPH-44 TB-12 × 30 2 WG-12 2 235 267 139.7 1 127 193

IHM-45-10 IPH-5 IPH-25 IPH-35 IPH-45 TB-16 × 40 2 WP-16 2 295.3 334 152.4 1 139.7 203

IHM-46-10 IPH-6 IPH-26 IPH-36 IPH-46 TB-20 × 50 2 WP-20 2 330.2 374 203.2 1 149.2 220.7

IPH

2 6
22 66
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q

0.2MPa {2.0kgf/cm2}

w 30MPa {306kgf/cm2}

e

1 CAB-T02-1-11 CAB-T02-A-11
2 CAB-T02-A-11 CAB

q 2 3 A
w A
e B

 

 1 : 0.24MPa
 {2.4kgf/cm2}
 A : 0.18MPa
 {1.8kgf/cm2}

1 1

2 1

3 1

4 1

A B



C

C-14

IPH SERIES DOUBLE IP PUMP

IPH
IP

3.6 125.9cm3/rev 
30MPa

11D 10D IPH-3 4 3 4

q IPH IP

IP w

1
2 –0.02 +0.03MPa {–0.2 +0.3kgf/cm2}
3 1800min-1 IN
4
5
6 2
7 1200min-1 21MPa kW 21MPa

IPH-22B IPH-22B-8-8-11 IPH-46B IPH-46B-32-125-11 *6B 6 125

●

IPH C-1

IPH IP

(cm3/rev)

(cm3/rev)

 B

2~6

2~6

•  : 
•  : 
• T : 

IN
• TT : 

IN
• E : 

IN
• EE : 

IN

● IPH
IP

IPH IP

C-12

● IPH
IP

IPH IP
C-10

1200min-1

MPa {kgf/cm2 }

1200min-1 21MPa

kWr/min r/min min-1 min-1

IPH-22B-*-*--(*)-11
IPH-23B
IPH-24B
IPH-25B
IPH-26B

4.3 9.8

4.3 9.8
12.2 18.9
24.8 38.7
48.9 76.6
97.5 151.0 600

2000

21
{214}

30
{306}

7.99
11.6
19.5
34.5
64.0

IPH-33B
IPH-34B
IPH-35B
IPH-36B

12.2 18.9

12.2 18.9
24.8 38.7
48.9 76.6
97.5 151.0

15.3
23.1
38.1
67.7

IPH-44B
IPH-45B
IPH-46B

24.8 38.7
24.8 38.7
48.9 76.6
97.5 151.0

500
31.0
46.0
75.6

IPH-55B
IPH-56B 48.9 76.6

48.9 76.6
97.5 151.0

400
61.0
90.6

IPH-66B 97.5 151.0 97.5 151.0 300 119.3
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C-15

IPH-23B-*-*-11

IPH-22B 23B -*-*-L-11

106.4

130

11

45

412

LD

LB

LA

59

3.968
 0

LC

53

A

17
.7

3
 0 –0

.2
5

15.875
 0
–0.025φ

–0.018

20 4 M10 15

SAEJ518b 3/4

51

22

47.5

45
.5

70

13
2

A

φ

13

4.76  0
–0.018

146
168

19.05
 0
–0.025

58

50
513

LD 65
LB

LA

LC

21
.1

5
 0 –0

.2
5

φ

A

4 M10 15
25

SAEJ518b 1

51
64

45
.5

57
.2

87

16
3

52.4

26
.2

A

φ

cm3/rev

kg

mm

LA LB LC LD

IPH-22B-3.5 -3.5-11

3.60

3.60 5.8 211.5 160 105.5 51

-5 5.24 5.9 216.5 165 110.5 53.5

-6.5 6.55 6.0 220.5 169 114.5 55

-8 8.18 6.2 225.5 174 119.5 58

IPH-22B-5 -5   -11

5.24

5.24 6.0 221.5 167.5 110.5 53.5

-6.5 6.55 6.1 225.5 171.5 114.5 55

-8 8.18 6.3 230.5 176.5 119.5 58

IPH-22B-6.5 -6.5-11
6.55

6.55 6.2 229.5 173.5 114.5 55

-8 8.18 6.4 234.5 178.5 119.5 58

IPH-22B-8 -8   -11 8.18 8.18 6.6 239.5 181 119.5 58

cm3/rev

kg

mm

LA LB LC LD

IPH-23B-3.5 -10-11

3.60

10.2 8.2 230.5 179 126 60

-13 13.3 8.4 236.5 185 132 63

-16 15.8 8.7 241.5 190 137 65.5

IPH-23B-5 -10-11

5.24

10.2 8.3 235.5 181.5 126 60

-13 13.3 8.5 241.5 187.5 132 63

-16 15.8 8.8 246.5 192.5 137 65.5

IPH-23B-6.5 -10-11

6.55

10.2 8.4 239.5 183.5 126 60

-13 13.3 8.6 245.5 189.5 132 63

-16 15.8 8.9 250.5 194.5 137 65.5

IPH-23B-8 -10-11

8.18

10.2 8.6 244.5 186 126 60

-13 13.3 8.8 250.5 192 132 63

-16 15.8 9.1 255.5 197 137 65.5

IPH-22B-*-*-11



C

C-16

IPH-24B-*-*-11

IPH-25B-*-*-11

IPH-24B 25B -*-*-L-11

172

69.5

LD 78

13 6

60

LB

LA

6.375  0
–0.025

146

LC 25.385
 0
–0.025

13

27
.8

5
 0 –0

.2
5

φ

A

SAEJ518b 1

31 4 M12 17

77

51

45
.566

.3
87

17
2

36

70φ

1/2

181
210

17
.5

7.938  0
–0.051

35
.3

31
 0 –0

.2
5

76

65
618
85LD

LB
LA

LC 31.75
 0
–0.051φ

A

4 M12 2055

51
95

45
.586

.8
12

0
22

8

42
.9

77.8φ

SAEJ518b 2

cm3/rev

kg

mm

LA LB LC LD

IPH-25B-3.5 -40-11

3.60

40.8 24.1 298.5 247 197 91

-50 50.3 25.1 305.5 254 204 94.5

-64 63.9 26.1 315.5 264 214 99.5

IPH-25B-5 -40-11

5.24

40.8 24.2 303.5 249.5 197 91

-50 50.3 25.2 310.5 256.5 204 94.5

-64 63.9 26.2 320.5 266.5 214 99.5

IPH-25B-6.5 -40-11

6.55

40.8 24.3 307.5 251.5 197 91

-50 50.3 25.3 314.5 258.5 204 94.5

-64 63.9 26.3 324.5 268.5 214 99.5

IPH-25B-8 -40-11

8.18

40.8 24.5 312.5 254 197 91

-50 50.3 25.5 319.5 261 204 94.5

-64 63.9 26.5 329.5 271 214 99.5

cm3/rev

kg

mm

LA LB LC LD

IPH-24B-3.5 -20-11

3.60

20.7 12.8 250.5 199 153 71

-25 25.7 13.3 256.5 205 159 74

-32 32.3 13.8 264.5 213 167 78

IPH-24B-5 -20-11

5.24

20.7 12.9 255.5 201.5 153 71

-25 25.7 13.4 261.5 207.5 159 74

-32 32.3 13.9 269.5 215.5 167 78

IPH-24B-6.5 -20-11

6.55

20.7 13.0 259.5 203.5 153 71

-25 25.7 13.5 265.5 209.5 159 74

-32 32.3 14.0 273.5 217.5 167 78

IPH-24B-8 -20-11

8.18

20.7 13.2 264.5 206 153 71

-25 25.7 13.7 270.5 212 159 74

-32 32.3 14.2 278.5 220 167 78



C

C-17

IPH-26B-*-*-11

IPH-33B-*-*-11

IPH-26B 33B -*-*-L-11

70

620

100LD

LB

LA

92

LC

228.6

264

11.113  0
 –0.051

22

44.45  0
 –0.051

49
.4

28
 0  –
0.

25
 

φ

A

60 4 M12 20

51

120

45
.5

10
7

16
0

28
8

50
.8

88.9

A

φ

SAEJ518b 21/2

21
.1

5
 0 –0

.2
5

168
146

4.76  0
–0.018

13

58

19.05  0
–0.025LC

LA
LB

LD 65
13 5

50

φ

A

4 M10 1535 58.7

30
.2

16
3

87
57

.2

64

A

φ

SAEJ518b 11/4

cm3/rev

kg

mm

LA LB LC LD

IPH-33B-10 -10-11

10.2

10.2 10.3 255.5 189 124.5 60

-13 13.3 10.5 261.5 195 130.5 63

-16 15.8 10.8 266.5 200 135.5 65.5

IPH-33B-13 -13-11
13.3

13.3 10.5 267.5 198 130.5 63

-16 15.8 11.0 272.5 203 135.5 65.5

IPH-33B-16 -16-11 15.8 15.8 11.3 277.5 205.5 135.5 65.5

cm3/rev

kg

mm

LA LB LC LD

IPH-26B-3.5 -  80-11

3.60

81.3 45.8 345.5 294 240 111.5

-100 101.6 47.8 355.5 304 250 116.5

-125 125.9 49.8 367.5 316 262 122.5

IPH-26B-5 -  80-11

5.24

81.3 45.9 350.5 296.5 240 111.5

-100 101.6 47.9 360.5 306.5 250 116.5

-125 125.9 49.9 372.5 318.5 262 122.5

IPH-26B-6.5 -  80-11

6.55

81.3 46.0 354.5 298.5 240 111.5

-100 101.6 48.0 364.5 308.5 250 116.5

-125 125.9 50.0 376.5 320.5 262 122.5

IPH-26B-8 -  80-11

8.18

81.3 46.2 357 301 240 111.5

-100 101.6 48.2 367 311 250 116.5

-125 125.9 50.2 379 323 262 122.5



C

C-18

IPH-34B-*-*-11

IPH-35B-*-*-11

IPH-34B 35B -*-*-L-11

27
.8

5
 0 –0

.2
5

LC

69.5

13

25.385  0
–0.025

172
146

6.375  0
–0.025

LA
LB

LD 78
13 6

60

φ

38 70

36

17
2

87
66

.3
57

.2

77
64

A

φ

SAEJ518b 1

4 M12 17

1/2

55 4 M12 20

64

57
.2

42
.9

22
8

12
0

86
.8

77.8

95

A

φ

SAEJ518b 2

cm3/rev

kg

mm

LA LB LC LD

IPH-34B-10 -20-11

10.2

20.7 14.9 272 209 153 71

-25 25.7 15.4 278 215 159 74

-32 32.3 15.9 286 223 167 78

IPH-34B-13 -20-11

13.3

20.7 15.1 278 212 153 71

-25 25.7 15.6 284 218 159 74

-32 32.3 16.1 292 226 167 78

IPH-34B-16 -20-11

15.8

20.7 15.4 283 214.5 153 71

-25 25.7 15.9 289 220.5 159 74

-32 32.3 16.4 297 228.5 167 78

cm3/rev

kg

mm

LA LB LC LD

IPH-35B-10 -40-11

10.2

40.8 26.4 323.5 257 197 91

-50 50.3 27.4 330.5 264 204 94.5

-64 63.9 28.4 340.5 274 214 99.5

IPH-35B-13 -40-11

13.3

40.8 26.6 329.5 260 197 91

-50 50.3 27.6 336.5 267 204 94.5

-64 63.9 28.6 346.5 277 214 99.5

IPH-35B-16 -40-11

15.8

40.8 26.9 334.5 262.5 197 91

-50 50.3 27.9 341.5 269.5 204 94.5

-64 63.9 28.9 351.5 279.5 214 99.5

LC

LA
LB

31.75  0
–0.051

LD
18 6

65

76

35
.3

31
 0 –0

.2
5

7.938  0
–0.051

17
.5

210
181

85

φ
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IPH-36B-*-*-11

IPH-44B-*-*-11

IPH-36B 44B -*-*-L-11

LC

LA
LB

LD

22

20
100

264

44.45
 0
–0.051

6
70

228.6

92

11.113  0
–0.051

49
.4

28
 0 –0

.2
5

φ

60 4 M12 20

57
.2

64

50
.8

88.9

10
7

16
0

28
8

120

A

φ

SAEJ518b 21/2

13

25.385  0
–0.025

172
146

6.375  0
–0.025

LD 78
13 6

60

69.5

27
.8

5
 0 –0

.2
5

LB

LC

36

70 4-M12 1740

LA

66
.3

10
1

18
6

77

SAEJ518b 11/2

φ

φ

cm3/rev

kg

mm

LA LB LC LD

IPH-44B-20 -20-11

20.7

20.7 19.5 307 219 145 71

-25 25.7 20.0 313 225 151 74

-32 32.3 20.5 321 233 159 78

IPH-44B-25 -25-11
25.7

25.7 20.5 319 228 151 74

-32 32.3 21.0 327 236 159 78

IPH-44B-32 -32-11 32.3 32.3 21.5 335 240 159 78

cm3/rev

kg

mm

LA LB LC LD

IPH-36B-10 -  80-11

10.2

81.3 47.8 370.5 304 240 111.5

-100 101.6 49.8 380.5 314 250 116.5

-125 125.9 51.8 392.5 326 262 122.5

IPH-36B-13 -  80-11

13.3

81.3 48.0 376.5 307 240 111.5

-100 101.6 50.0 386.5 317 250 116.5

-125 125.9 52.0 398.5 329 262 122.5

IPH-36B-16 -  80-11

15.8

81.3 48.3 381.5 309.5 240 111.5

-100 101.6 50.3 391.5 319.5 250 116.5

-125 125.9 52.3 403.5 331.5 262 122.5



C
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IPH-46B-*-*-11

IPH-45B 46B -*-*-L-11

181
210

17
.5

7.938  0
–0.051

31.75  0
–0.051

35
.3

31
 0 –0

.2
5

76

65
618

LD 85
LB

LA

LC

77
95

66
.3

86
.8

12
0

22
8

4 M12 2060

50
.8

88.9

SAEJ518b 21/2

φ

φ

11.113  0
–0.051

228.6

44.45  0
–0.051

264

22

49
.4

28
 0 –0

.2
5

92

70
6
100

20
LD

LB
LA

LC

77
120

66
.310

7
16

0
28

8

61
.9

106.4 4 M16 2571

SAEJ518b 3

φ

φ

cm3/rev

kg

mm

LA LB LC LD

IPH-45B-20 -40-11

20.7

40.8 30.1 357 276 203 91

-50 50.3 31.1 364 283 210 94.5

-64 63.9 32.1 374 293 220 99.5

IPH-45B-25 -40-11

25.7

40.8 30.6 363 279 203 91

-50 50.3 31.6 370 286 210 94.5

-64 63.9 32.6 380 296 220 99.5

IPH-45B-32 -40-11

32.3

40.8 31.1 371 283 203 91

-50 50.3 32.1 378 290 210 94.5

-64 63.9 33.1 388 300 220 99.5

cm3/rev

kg

mm

LA LB LC LD

IPH-46B-20 -  80-11

20.7

81.3 52.1 404 323 250 111.5

-100 101.6 54.1 414 333 260 116.5

-125 125.9 56.1 426 345 272 122.5

IPH-46B-25 -  80-11

25.7

81.3 52.6 410 326 250 111.5

-100 101.6 54.6 420 336 260 116.5

-125 125.9 56.6 432 348 272 122.5

IPH-46B-32 -  80-11

32.3

81.3 53.1 418 330 250 111.5

-100 101.6 55.1 428 340 260 116.5

-125 125.9 57.1 440 352 272 122.5

IPH-45B-*-*-11
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IPH-55B (56B)-*-*-L-11

cm3/rev

kg

mm

LA LB LD

IPH-55B-40 -40-11

40.8

40.8 45.5 385 286 99

-50 50.3 46.5 392 293 102.5

-64 63.9 47.5 402 303 107.5

IPH-55B-50 -50-11
50.3

50.3 47.5 399 296.5 102.5

-64 63.9 48.5 409 306.5 107.5

IPH-55B-64 -64-11 63.9 63.9 49.5 419 311.5 107.5

cm3/rev

kg

mm

LA LB LC LD

IPH-56B-40 -  80-11

40.8

81.3 70.6 427 328 221 120.5

-100 101.6 72.6 437 338 231 125.5

-125 125.9 74.6 449 350 243 131.5

IPH-56B-50 -  80-11

50.3

81.3 71.6 434 331.5 221 120.5

-100 101.6 73.6 444 341.5 231 125.5

-125 125.9 75.6 456 353.5 243 131.5

IPH-56B-64 -  80-11

63.9

81.3 72.6 444 336.5 221 120.5

-100 101.6 74.6 454 346.5 231 125.5

-125 125.9 76.6 466 358.5 243 131.5

36

70

263

7.938  0
–0.051

22
4.

6
26

3

224.6

 0
–0.051

86
.8

95 31.75φ

35
.3

31
 0 –0

.2
5

0 –0
.0

40

14
5

φ
16

5.
1 

h7
φ

42φ

4 22φ

1226
LD

LB
LA

77

76

65
14

1230
92LD

LC
LB

LA

70
95
120

86
.8

10
7

13
9.

7

49
.4

28
 0 –0

.2
5

15
0

92

70
15

11.113  0
–0.051

300

24
7.

5
30

0

44.45  0
–0.051

247.5
2 M16 20

77
.8

42.9

70

36
5042

17
7.

8h
7

 0 –0
.0

40

φ φ

φ

φ
φ

4-   26φ

IPH-55B-*-*-11

IPH-56B-*-*-11
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C-22

● IPH IP

+

IHAS-

2S****-**
IHAS-2H****-** #23

IPH

IP C-9

●

IPH IP C-

13

IPH-66B-*-*-L-11

IPH

5

1
2
3
4
5

-1
-2

-3

cm3/rev

kg

mm

LA LB LC LD

IPH-66B-  80 -  80-11

81.3

81.3 89.1 470 347.5 234 120.5

-100 101.6 91.1 480 357.5 244 125.5

-125 125.9 93.1 492 369.5 256 131.5

IPH-66B-100 -100-11
101.6

101.6 93.1 490 362.5 244 125.5

-125 125.9 95.1 502 374.5 256 131.5

IPH-66B-125 -125-11 125.9 125.9 97.1 514 380.5 256 131.5

70

LD
12

92
30

92

49
.4

28
 0 –0

.2
5

15

 0 –0
.0

40

LC
LB

LA

11.113  0
–0.051

300

24
7.

5
30

0

44.45  0
–0.051

247.5
70

120

2 M16 20
( )

13
9.

7
10

7

77
.8

42.950φ

φ

17
7.

8h
7

φ

4-   26φ

15
0

φ

IPH-66B-*-*-11



q 21 35MPa {214

357kgf/cm2}

w

e ISO

r

t

q

w 1.6a

0.01mm

e

r

12T

t SS SA

SF SNH SL SE SAW G01

DMA-G01

y O

Hs-90

q

w N-1 N-2

e

P-

-

N-4 6

r

25 m

●

●

●

JIS B2401 O
JIS B2407
SAE AS568 O

●

G*/* JIS B2351

O

D

D-1

ΔP2=( )1/4•ΔP1

ΔP1 ν1 MPa {kgf/cm2 }

ΔP2 ν2 MPa {kgf/cm2 }
ν1 mm2/s
ν2 mm2/s

(ν1/ν2)
(ν1/ν2)1/4

ν1 30mm2/s

ΔP1 0.3MPa {3.1 kgf/cm2 }

ν2 90mm2/s

(ν2/ν1) 3 (ν1/ν2)1/4

1.3

ΔP 2 1 . 3ΔP 1 1 . 3 0 . 3 M P a

{3.1kgf/cm2 0.39MPa {4.03kgf/cm2 }

ν2

ν1

NACHI 

(v2/v1)

(v
2/v

1)1 /4

0.5

1.0

1.5

2.0

R0 > 2000

v1 = 20mm2/s

v1 = 30mm2/s

v1 = 40mm2/s

0 1 2 3 4 5 6 7 8 9 10

10 20 40 60 80 100 120 140 160 180 200

20 40 80 120 160 200 240 280

v2mm2/s

15 30 60 90 120 150 180 210 240 270 300

320 360 400

q

w

ER ESR



D

D-2

01

S S

S A

SE

S L

DSS A

R I

RIS

04 35 MPa {357kgf/cm2}



D

D-3

F T

F

T N

T S

T L

D M A

N A C H I - M O O G



D

D-4

MODULAR VALVE SERIES

20 300r/min
21, 25, 35MPa

q 21
25 35 MPa {214 255 357kgf/cm2}

G01 50r /min
G03 100r/min G04 300r/min

w

e

r

t

y

JIS

u G01 58 131
G03 52 96 G04

30 68

1 01 03 35MPa {357kgf/cm2} M35 D-98 D-99
2
3 21MPa 4

MPa {kgf/cm2 } R/min

01 1/8 25 {255} 1 50 ISO 4401-03-02-0-94 1 4

03 3/8 25 {255} 1 100 ISO 4401-05-04-0-94 1 4

04 1/2 35 {357} 300 ISO 4401-07-06-0-94 1 3 3

K
01 03

03

B A

P
T

P T B A

26
(  

32
)

φ
φ

28
(  

36
)

φ
φ

K



D

D-5

● 

N  

A B

B

● 

N  

A B

B

● 

N  

A B

A B

P T B A P T B A

P T B A P T B A

P T B A P T B A



•

• G03
2 OB-G03-W-(H)-J30

OCY-G03-W-Y-J51
OCF-G03-W60-Y-J50

•

• G03
ORO-G03-W*-J50
OCV-G03-W-J50

G
01
03

G 01
03

G 01
03

OC-G0*-
AP*-**

OB-G0*-
W-**

OC-G0*-
A*-**

OCV-G0*-
    W-**

ORO-G0*-
    W*-**

2

D

D-6

• P

• G03
OC-G03-A*-J50
OC-G03-AP*-J50



MPa {kgf/cm2 }
r/min

JIS
mm kg

SS-G01-**-R-**-31
SA-G01-**-**-31

100 E-1
E-13

OR-G01-P1-203

1: * 7
{* 71.4}

3: 3.5 25
{35.7 255}
* D-16

50 40

1.5

D-13

-W1-203 2.3

-A1-213
1.6

-B1-213

ORO-G01-W1-203
1: 0.8 7

{8.2 71.4}
3: 3.5 21

{35.7 214}

20 40

1.5

D-19-A1-203
1.4

-B1-203

ORD-G01-W1-203
1: 0.8 7

{8.2 71.4}
3: 3.5 21

{35.7 214}

20 40

1.5

D-23-A1-203
1.4

-B1-203

OG-G01-P
C

-211
2 C: 0.15 3.5

{1.5 35.7}
1: 0.8 7

{8.2 71.4}
2: 3.5 16

{35.7 163}

50 40 1.3

D-28

-A
C

-211
2

D-37

-B
C

-211
2

OGB-G01-P
C

-201
3 C: 0.15 3.5

{1.5 35.7}
1: 0.8 7

{8.2 71.4}
3: 3.5 21

{35.7 214}

40 40 1.9 D-35-A
C

-201
3

-B
C

-201
3

OQ-G01-P21-203
1: 0.8 7 {8.2 71.4}
3: 3.5 21{35.7 214}

40 40 1.1

D-47

OCQ-G01-A11-202
1: 0.8 7 {8.2 71.4}
2: 3.5 14{35.7 143}

D-50

-B11-202

OW-G01-P
C

-R--**301
3 C: 0.5 3.5{5.1 35.7}

1: 0.8 7 {8.2 71.4}
3: 3.5 21 {35.7 214}

AC125V: 5A
DC  14V: 5A
DC  30V: 4A

50 40

1.8

D-55
-W

C
-R-**-301

3
2.6

-A
C

-R-**-301
3

1.8

-B
C

-R-**-301
3

OY-G01-T-20

50 40 1.0 D-58

OCY-G01-P-20 (0.04 {0.4})

OCY-G01-W-Y-20

(0.08 {0.8}) 50 40

1.3

D-58-A-Y-20

1.2

-B-Y-20

P T B A

D

G01

D-7



ABTP

Rc1/4 Rc1/4

Rc1/4 Rc1/4

Rc1/4 Rc1/4

Rc1/4Rc3/8

Rc3/8Rc1/2

Rc3/8Rc3/8

MPa {kgf/cm2 }
r/min JIS mm kg

OCY-G01-W-X-20

(0.08 {0.8}) 50 40

1.3

D-58-A-X-20

1.2

-B-X-20

OF-G01-P20-20 7 {71.4}:0.1 20
21{214}:0.3 20

40

1.2

D-66

OCF-G01-W40-Y-30

(0.08 {0.8})

1.7

-A40-Y-30

1.5

-B40-Y-30

OCF-G01-W40-X-30 1.7

-A40-X-30

1.5

-B40-X-30

OC-G01-P
1
-202

3

1:0.04 {0.4}
2:0.35 {3.6}
3:0.50 {5.1}

*
50

40

1.0

D-72

T
1
-202

3

-A
1
-21 *2

3
1.2

-AP
1
-20 *2

3
1.0

OCV-G01-W-20 (0.015 {0.15}) 50

OCP-G01-W1- (F)-212 1:0.2 {2.0}
2:0.5 {5.1}

37%
F 6%

51%

50 40 1.2 D-79-A1-- (F)-212

-B1-- (F)-212

OGS-G01-PCC-K(R)-**-221

C1, C2, D1, D2

C: 0.2 3.5
{2.0 35.7}

1: 0.8 7
{8.2 71.4}

2: 3.5 14
{35.7 143}

40 90 4.8 D-44

OK-G01-P-- (H)-20

50
25

(H:40)
0.6

(H:1.0) D-84-T- (H)-20

-W-- (H)-20

2 OB-G01-W-- (H)-20 50 D-86

MOB-G01- (H)-10 20 0.3
D-88

MOB-G01-A-10

50 36 0.6

-B-10

MOB-01X-B*-10
B:A B
* 2~6

D-96

-01Y-W*-10
W:A B
* 1~6

MSA-01Y-10
MSA-01Y-T-10 T

D-90

D

D-8

G01

25
(H:40)

1.5
(H:2.5)

B   A

40

7 {71.4}: 0.1 40
25 {255}: 0.5 40



MPa {kgf/cm2 }
r/min

JIS
mm kg

M6 M8
SS-G03-**-R-**-J22-22
SA-G03-**-** -J21-21

160 E-1
E-13

OR-G03-P1-J503
1: * 7

{* 71.4}
3: 3.5 25

{35.7 255}

V
* D-17

80 55

3.1

D-13

-W1-J503 3.9

-A1-J503
3.1

-B1-J503

OR-G03-P1-V-J503 3.1

ORO-G03-W1-J503
1: 0.8 7

{8.2 71.4}
3: 3.5 25

{35.7 255}

30 55

4.8

D-19-A1-J503
4.0

-B1-J503

ORD-G03-W1-J503
1: 0.8 7

{8.2 71.4}
3: 3.5 25

{35.7 255}

30 55

3.9

D-23-A1-J503
3.1

-B1-J503

OG-G03-P
C

-- (B)-J511
3

C: 0.25 3.5
{2.5 35.7}

1: 0.8 7
{8.2 71.4}

3: 3.5 21
{35.7 214}

80

C:50
55 3.6

D-28

-A
C

-- (B)-J511
3

D-37

-B
C

- (B)-J511   
3

OG-G03-P
C

- (B)V-J511
3

D-28

OQ-G03-P2
A

-J50C
E A: 0.25 0.85

{2.5 8.7}
C: 0.85 3.5

{8.7 35.7}
E: 3.5 14

{35.7 143}

80

55

3.5

D-47

OCQ-G03-A1
A

-J50C
E

55 D-50

-B1
A

-J50C
E

OCY-G03-P
-P-H-J50

H
(0.1 {1})

100 55

2.9

D-58

-W-Y
-W-HY-J51 3.1

-A-Y
-A-HY-J51

3.0
-B-Y
-B-HY-J51

P T B A

V

DR

DR

DR

DR

V

D

D-9

G03

* G03 (J) 30 *G03
M6 J50
M8 50

M6
J

G03 T A T(A) B
T(B)

D-11 JIS



MPa {kgf/cm2}
r/min JIS mm kg

OCY-G03-W-X
-W-HX-J51

H
(0.1 {1})

100 55

3.1

D-58-A-X
-A-HX-J51

3.0
-B-X
-B-HX-J51

OF-G03-P60-J50 7 {71.4}:0.5 60
25{255}:1 60

55

3.1

D-66

OCF-G03-W60-Y-J50

(0.1 {1})

5.0

-A60-Y-J50

4.6

-B60-Y-J50

OCF-G03-W60-X-J50 5.0

-A60-X-J50

4.6

-B60-X-J50

OC-G03-P
1
-J502

3
1:0.04 {0.4}
2:0.35 {3.6}
3:0.50 {5.1}

*
100 55 2.7 D-72

T
1
-J502

3

-A
1
-J50       *2

3

-AP
1
-J50 *2

3

OCV-G03-W-J50 (0.015 {0.15}) 100 55 3.5 D-72

OCP-G03-W1- (D)-J502 1:0.2 {2.0}
2:0.5 {5.1}

7%
49%

D 49%

100 55 3.6 D-79-A1- (D)-J502

-B1- (D)-J502

OK-G03-J50 100 55 2.3 D-84

2 OB-G03-W-(H)-J30 100 D-86

MOB-G03-J50 M6
MOB-G03-(H)-50 M8

32
(H:58)

1.4
(H:2.5)

D-88

MOB-G03-A-J50 M6
MOB-G03-A-(H)-50 M8

100 32
(H:58)

1.3
(H:2.3)MOB-G03-B-J50 M6

MOB-G03-B-(H)-50 M8

03/01
MOB-G03-AA-50
MOB-G03-AA-J50 50 45 2.3

MOB-03-B*-J30
*2 5
A B

D-96

MSA-03 (X)-10
MS-03 (X)-30
MSA-03 (X)-T-10
MS-03 (X)-T-10

MSA M6
MS M8

T

D-90

ABTP

Rc1/2Rc3/4

Rc3/8

Rc1/4
A
T

P

B
B A

(Rc1/2)

G03

G01

P T B A

P T B A

D

D-10

G03

4.5
(H:7.1)

35
(H:55)

60

7 {71.4}: 0.5 60
25 {255}: 1 60



D

D-11

G03 JIS

JIS

OF-G03-P60-J50

OCF-G03-W60-Y-J50

OCF-G03-A60-Y-J50

OCF-G03-B60-Y-J50

OCF-G03-W60-X-J50

OCF-G03-A60-X-J50

OCF-G03-B60-X-J50

OC-G03-P
1
-J502

3

OC-G03-T
1
-J502

3

OC-G03-A
1
-J502

3

OC-G03-AP
1
-J502

3

OCV-G03-W-J50

OCP-G03-W1-J502

OCP-G03-A1-J502

OCP-G03-B1-J502

OK-G03-J50

OB-G03-W-J30

MOB-G03-(H)-50

MOB-G03-J50

MOB-G03-A-(H)-50

MOB-G03-A-J50

MOB-G03-B--(H)-50

MOB-G03-B-J50

MOB-G03-AA-50

MOB-G03-AA-J50

MOB-03X-B*-50

MOB-03X-B*-J50

MS-03- (X)-30

MSA-03 (X)-10

MS-03 (X)-T-10

MSA-03 (X)-T-10

JIS

M6 M8
SS-G03-**-R-**-J22     -22
SA-G03-**-** -J21     -21

OR-G03-P1-J503

OR-G03-W1-J503

OR-G03-A1-J503

OR-G03-B1-J503

OR-G03-P1-V-J503

ORO-G03-W1-J503

ORO-G03-A1-J503

ORO-G03-B1-J503

ORD-G03-W1-J503

ORD-G03-A1-J503

ORD-G03-B1-J503

OG-G03-P
C

-(B)-J511
3

OG-G03-A
C

-(B)-J511    
3

OG-G03-B
C

--(B)-J511
3

OG-G03-P
C

--(B)V-J511
3

OQ-G03-P2
A

-J50C
E

OCQ-G03-A1
A

-J50C
E

OCQ-G03-B1
A

-J50C
E

OCY-G03-P-J50

OCY-G03-W-Y-J51

OCY-G03-A-Y-J51

OCY-G03-B-Y-J51

OCY-G03-W-X-J51

OCY-G03-A-X-J51

OCY-G03-B-X-J51

DR
DR

DR

DR

P

A

T(A) T(B)

B

V

DR

T A(A) BP (B)T

(A1)
T A1P1B1 T

(B1)(A2)
T A2 P2 B2

(B2)
T

T(A) A P B T(B)

BTPA

T(B)BPAT(A)

G03

G01



r/min
MPa {kgf/cm2}

JIS
kg

DSS-G04-****-R-**-22
35MPa

{357kgf/
cm2}

300 15.0 E-31

ORH-G04-P
1
-103

5

35MPa
{357kgf/

cm2}

300 1:0.8 7 {8.2 71.4}
3:3.5 25 {35.7 255} 7.0 D-13

ORH-G04-DW-
1
-103

5

50

1:0.8 7
{8.2 71.4}

3:3.5 25
{35.7 255}

5:7 35
{71.4 357}

6.5 D-23ORH-G04-DA
1
-103

5

ORH-G04-DB
1
-103

5

OGH-G04-P1-(B)-103

300

1:0.8 7
{8.2 71.4}

3:3.5 25
{35.7 255}

B

8.0 D-28

OGH-G04-A1-(B)-103
8.0 D-37

OGH-G04-B1-(B)-103

OQH-G04-A1
A

-10C
E

300
A:0.25 0.85 {2.5 8.7}
C:0.50 3.5 {5.1 35.7}
E:2 14 {20.4 143}

8.0

D-50

OQH-G04-B1
A

-10C
E

8.0

OYH-G04-P-10 300
0.04 {0.4}

4.7 D-58

OYH-G04-W-X-10

300
0.1 {1.0}

6.5

D-58

OYH-G04-A-X-10

6.3

OYH-G04-B-X-10

OYH-G04-W-Y-10 6.5

OYH-G04-A-Y-10

6.3

OYH-G04-B-Y-10

OFH-G04-W200-X-10

200
0.1 {1.0}

11.1

D-66

OFH-G04-A200-X-10

10.2

OFH-G04-B200-X-10

OFH-G04-W200-Y-10 11.1

OFH-G04-A200-Y-10

10.2

OFH-G04-B200-Y-10

OCH-G04-P
1
-102

3

300

1:0.04 {0.4}
2:0.35 {3.6}
3:0.50 {5.1}

4.5

D-72

OCH-G04-T
1
-102

3
6.5

OCH-G04-A
1
-102

3
4.5

OCH-G04-AP
1
-102

3
4.5

OVH-G04-W-10 300 0.01 {0.1} 6.5 D-72

OPH-G04-W1-(D)-102

300

1:0.20 {2.0}
2:0.50 {5.1}

7%
50%

D 50%

6.8 D-79OPH-G04-A1-(D)-102

OPH-G04-B1-(D)-102

(06/04 )
MOB-G06-AA-5411A 300

G04

G06 
10.0 D-89

P T Y X B A

D

D-12

G04

G04 DR2 D



D

D-13

RELIEF MODULAR VALVE

50 300r/min
25, 35MPa

q w 25

35MPa  {255, 357kgf/cm2}

0.8 25, 35MPa {8.2 255,

357kgf/cm2}

e

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OR-G01-P1-20
P3

1/8
25

{255}
50

* 7 {    * 71.4}
3.5 25 {35.7 255}

1.5

ISO 4401-03-02-0-94

OR-G01-W1-20
W3

* 7 {    * 71.4}
3.5 25 {35.7 255}

2.3

OR-G01-A1-21
A3

* 7 {    * 71.4}
3.5 25 {35.7 255}

1.6

OR-G01-B1-21
B3

* 7 {    * 71.4}
3.5 25 {35.7 255}

1.6

OR-G03-P1-(V)-J50
P3

3/8
25

{255}
80

* 7 {    * 71.4}
3.5 25 {35.7 255}

3.1

ISO 4401-05-04-0-94

OR-G03-W1-J50
W3

* 7 {    * 71.4}
3.5 25 {35.7 255}

3.9

OR-G03-A1-J50
A3

* 7 {    * 71.4}
3.5 25 {35.7 255}

3.1

OR-G03-B1-J50
B3

* 7 {    * 71.4}
3.5 25 {35.7 255}

3.1

ORH-G04-P1-10
P3
P5

1/2
35

{357}
300

* 7 {    * 71.4}
3.5 25 {35.7 255}

7 35 {71.4 357}

7.0 ISO 4401-07-06-0-94

●

q

φ4mm

3m 01

03

V

w

e 0.2MPa

{2.0kgf/cm2}

r

01 5r/min

03 8r/min

04 8r/min

ORD-G**

t

D-90 D-95

y 0 4

DR2

D

u OR-G03-W*-(J)50

T

*



D

D-14

1, 3 

 P P   W A B  A A  B B

01, 03

 G

03

J50 M6 50 M8

K 01 03  V 03

   1, 3, 5

   P P

04

G

M35

T

P

A
B31

7.
5

46

119

40.511.5
108 44

152

5

24
40

179

T

P

A
B

40.5

7.
5

3146

133

67.5
44 175

263
44

27
32

.5
24

40

5

317

OR-G01-P-*-20 OR-G01-W*-20

01 03

04

T

P

A
B

40.5

7.
5

3146

58.5

23
32

.5
24

40

5

184

11344
157

124

T

P

A
B31

7.
5

46

124

40.511.5
113 44

157

5

24
40

184

OR-G01-A*-21 OR-G01-B*-21



D

D-15

P
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BALANCED PISTON TYPE PRESSURE
REDUCING MODULAR VALVE

01 40r/min
0.15 25MPa

q

w 2

e r 25MPa

{255kgf/cm2}

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OGB-G01-PC-20

P1

P3

1/8
25

{255}
40

0.15 3.5 {  1.5 35.7}

0.8 7 {  8.2 71.4}

3.5 21 {35.7 214}

1.9

ISO 4401-03-02-0-94

OGB-G01-AC-20

A1

A3

0.15 3.5 {  1.5 35.7}

0.8 7 {  8.2 71.4}

3.5 21 {35.7 214}

1.9

OGB-G01-BC-20

B1

B3

0.15 3.5 {  1.5 35.7}

0.8 7 {  8.2 71.4}

3.5 21 {35.7 214}

1.9

z

x

c

v

D-90 D-95

K 

  C， 1， 3

P ： P    A ： A   B : B

  01

 G 

●

T

P

A B

Rc1/4

111

40.518.5
7.5 115 36

158.5  

27
.5

32
.531

7.
5

46
20

40

5

185.5

T

P

A B

Rc1/4

27
.5

32
.5

31
7.

5
46

113.5

185.5

5

40

20

158.5
36 115 7.5

40.556

OGB-G01-P*-20A OGB-G01-B*-20



D

D-36

MPa
{kgf/cm2}

{4.1}

{6.1}

{8.2}

{12.2}

{14.3}

{10.2}

 0 20 30
r/min

10 50

1.4

40

0.2
0.4
0.6
0.8
1.0
1.2

TP B A

1

2

{2.0}

A→T,B→T
P→A,P→B1

2

, ,,
P T B

,
A

32mm2/s

MPa {kgf/cm2}

500

100

200

300

400

 0 255 10 15 20
{255}{102} {153} {204}{51}

1

2

1 1,3
C2

cm3/min

OGB-G01-P*-20 OGB-G01-**-20

 0 20 30 4010

3.5

0.5
1.0
1.5
2.0
2.5
3.0

{5.1}

{10.2}

{15.3}

{20.4}

{25.5}

{30.6}

{35.7}

r/min

MPa
{kgf/cm2}

OGB-G01-*C-20

13

2 8 4 3 911019514

11 21 22 20

127111661815 23 17

OGB-G01-P*-20

0 1 2 3 4 5 6

30

25

20

15

10

5

3

1

C

{306}

{255}

{204}

{153}

{102}

{51}

MPa
{kgf/cm2}

OGB-G01-P*-20

 0 20 30 4010

 6

 7

20

21

r/min

{61.2}

{71.4}

{204}

{214}

MPa
{kgf/cm2}

OGB-G01-*
1-203

P A B

15 O 1B-P9 4 4 4

16 O 1A-P10A 1 1 1

17 O 1B-P14 1 1 1

18 O 1B-P20 1 1 1

19 O 1B-P20 1 1 1

BRBS-01GB*

1 O 1A/B-** JIS B2401-1A/B-**
2 * P A B

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

O
O
O
O
O



D

D-37

PRESSURE REDUCING MODULAR VALVE
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32mm2/s

5010 3020 0

{51.2}

{71.6}
{61.4}

{40.8}
{30.6}
{20.4}
{10.2}

6
5
4
3
2
1

40

7

MPa

r/min

{kgf/cm2}

OGS-G01-PIC-K-**-22 OGS-G01-PIC-K-**-22
1

3.5

40

0.5
1
1.5
2
2.5
3

{5.1}
{10.2}
{15.3}
{20.4}

{30.6}
{35.7}

{25.5}

 0 20 3010 50

MPa

r/min

{kgf/cm2}

OGS-G01-P*C-K-**-22
C

40

{20.4}
{40.8}
{61.4}
{81.6}

{122} 
{143}

{102}

 0 20 3010 50

14
12
10
8
6
4
2

16 {163}

MPa

r/min

{kgf/cm2}

100

 0

MPa{kgf/cm2}

{10.2}

200

300

400

2 3 4 5 6 71
{30.6} {51.0} {71.4}

{61.2}{40.8}{20.4}

cm3/min

2
OGS-G01-PIC-K-**-22

{40.8} {81.6} {122}
{143}{102}{61.2}

2 141210864

100

{20.4}
 0

200
300
400
500
600
700

MPa{kgf/cm2}

cm3/min

OGS-G01-P21-K-**-22OGS-G01-P21-K-**-22

OGS-G01-P**-22
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13 21121026152856271433118

9 1822 16112073033232241932294

25 28

OGS-G01-P*C-K(R)-**1-22

26 O 1A-P10A 2

27 O 1B-P14 1

28 O 1B-P20 3

29 O AS568-013 (Hs90) 2

30 O 1B-P16 1

31 O 1B-P9 11

32 AS568-013 1

BRBS-01GSP-1A

O 1A/B-** JIS B2401-1A/B-**

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Assy

O
O
O
O
O
O

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
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SEQUENCE MODULAR VALVE

40 80r/min
25MPa

q w 0.25 21MPa {2.5

214kgf/cm2}

e 25MPa

{255kgf/cm2}

z

x

c 2

1MPa {10.2kgf/cm2}

v

D-90 D-95
2: 

P: P 

01, 03

G: 

03

 J50: M6  50: M8

K: 01, 03

●

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OQ-G01-P21-20

P23
1/8 25 {255} 40

0.8 7 { 8.2 71.4}

3.5 21 { 35.7 214}
1.1 ISO 4401-03-02-0-94

OQ-G03-P2A-J50

P2C

P2E

3/8 25 {255} 80

0.25 0.85 { 2.5 8.7}

0.85 3.5 { 8.7 35.7}

3.5 14 {35.7 143}

3.5 ISO 4401-05-04-0-94

( )

T

P

A B

90

40.518.5
80 11.550

141.5

27
.5

32
.546

20

40

5

168.5

7.
5

31

P
A B

T T 46 70

27
.5

55

54
54

108
157.5

10

237.5

13

5

10

253

OQ-G01-P2*-20 OQ-G03-P2*-J50
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 0 20 30 4010

20

 7

 9

11

14

16

18

r/min

{71.4}

{91.8}

{112}

{143}

{163}

{184}

{204}

{kgf/cm2}
MPa

 0 40 60 8020

 2
 4
 6
 8
12
14
16
18
20

r/min

{20.4}
{40.8}
{61.2}
{81.6}
{122}
{143}
{163}
{184}
{204}

{kgf/cm2}
MPa

OQ-G01-P2*-20

 0 20 3010 50

0.4

0.8

1.2

1.6

40

2.0

r/min

{kgf/cm2}
MPa

A→T, B→T

P→A, P→B1

ABTP

ABP T

2

1

2

{4.1}

{8.2}

{16.3}

{20.4}

{12.2}

,, , ,

32mm2/s

 0 20

1.4

0.2
0.4
0.6
0.8
1.0
1.2

40 60 80 100 120
r/min

A→T, B→T

P→A, P→B1

ABTP

ABP T

2 1

2

{2.0}
{4.1}
{6.1}
{8.2}

{14.3}
{12.2}
{10.2}

,, , ,

{kgf/cm2}
MPa

OQ-G01-P2*-20 OQ-G03-P2A-J50

0 1 2 3 4 5 6

30

25

20

15

10

5

MPa
{kgf/cm2}

1

3

{306}

{255}

{204}

{153}

{102}

{51}

OQ-G01-P2*-20

0 2 4 6 8 10

16

14

12

10
8

6

4
2

MPa
{kgf/cm2}

E

C

A

{163}

{143}
{122}

{102}
{82}

{61}

{20}

{41}

OQ-G03-P2*-J50

OQ-G03-P2*-J50
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11
3

11
5

11
1

11
4 1011

2 132

19 19191919

14371658154181211769

4 5312

OQ-G03-P2*-J50

9 1 2 12 18 5 13

3161514719681741011

21 23 22 20

OQ-G01-P2*-20

P

15 O 1B-P9 4

16 O 1B-P9 1

17 O 1A-P14 1

18 O 1B-P20 1

19 O 1B-P22 1

BRBS-01QP

O 1A/B-* * JIS B2401-1A/B-**

P

11(1 9) - 5 O 1B-P11 1

15 O AS568-014 (Hs90) 5

16 O 1B-P26 2

BRES-03QP

O 1A/B-* * JIS B2401-1A/B-**

A 10

1
2
3
4 
5
6
7
8
9

10  
11
12
13
14
15 
16
17
18
19
20
21
22
23

O
O
O
O
O

1
2
3
4 
5
6
7
8
9

10  
11
11-1

11-2

11-3

11-4

11-5

12 
13 
14 
15 
16  
17  
18  
19
19-1

19-2

19-3

19-4

19-5

O

O
O

O
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COUNTER BALANCE 
MODULAR VALVE

40 300r/min
14MPa

q q 0.25 14MPa {2.5

143kgf/cm2}

q 25 35MPa {255,

357kgf/cm2}

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OCQ-G01-A11-20

A12
1/8 25 {255} 40

0.8 7 { 8.2 71.4}

3.5 14 {35.7 143}
1.1

ISO 4401-03-02-0-94
OCQ-G01-B11-20

B12

0.8 7 { 8.2 71.4}

3.5 14 {35.7 143}
1.1

OCQ-G03-A1A-J50

A1C

A1E
3/8 25 {255} 80

0.25 0.85 { 2.5 8.7}

0.85 3.5 { 8.7 35.7}

3.5 14 {35.7 143}

3.5

ISO 4401-05-04-0-94
OCQ-G03-B1A-J50

B1C

B1E

0.25 0.85 { 2.5 8.7}

0.85 3.5 { 8.7 35.7}

3.5 14 {35.7 143}

3.5

OQH-G04-A1A-10

A1C

A1E
1/2 35 {357} 300

0.25 0.85 { 2.5 8.7}

0.5 3.5 { 5.1 35.7}

2.0 14 {20.4 143}

8.0

ISO 4401-07-06-0-94
OQH-G04-B1A-10

B1C

B1E

0.25 0.85 { 2.5 8.7}

0.5 3.5 { 5.1 35.7}

2.0 14 {20.4 143}

8.0

z

x

c

D-90 D-95

v 0 4 L

(DR2)

(D)

1

A: A 
B: B 

01, 03

G 

03

 J50: M6  50: M8
K: 01, 03

01 03 

●
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A, C, E

A: A
B: B

04

G 

M35

1

04

T

P

A
B

5

174

90

40.518.5
17 80 50

147

32
.523

31
7.

5
46

20
40

T

P

A
B

40
20

147
50 80 17

90

174

5

23
32

.531
7.

5
46

18.5 40.5

OCQ-G01-A1*-20 OCQ-G01-B1*-20

P
A B

T T 46 70

27
.555

54
54

108
157.5

237.5

10

13

5

10
253

P
A B

TT70

27
.5

46

55

54
54

108
157.5

237.5

10

13

5

10
253

OCQ-G03-A1*-J50 OCQ-G03-B1*-J50
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B YA
XPT

G1/4

6
13

2–   3

70
3

35
91

14
.5

299.6

45
.5

87 141.6 35

193
20

φ

OQH-G04-A1*-10

T P X
A B Y

G1/4

55 194.6

35 141.6 87
299.6

45
.5

91
14

.5
35

70
3

13
6

2–   3φ

OQH-G04-B1*-10

r/min
 0 20 30 4010

17

 7
 8
 9
10

14
15
16

{71.4}
{81.6}
{91.8}
{102}

{143}
{153}
{163}
{173}

{kgf/cm2}
MPa

{10.2}

r/min
 0 40 60 8020

 1

 3
 4
 5

 2

12
14
16
18

{20.4}
{30.6}
{40.8}
{51.0}

{122}
{143}
{163}
{184}

{kgf/cm2}
MPa

32mm2/s

OCQ-G01-A1*-20 OCQ-G03-A1A-J50 OQH-G04-A1A-10

OCQ-G01-A1*-20B1*
OCQ-G03-A1*-J50

2

{4.1}
{6.1}
{8.2}

{12.2}
{14.3}

{10.2}

 0 20 30
r/min

10 50

1.4

40

0.2
0.4
0.6
0.8
1.0
1.2

TP B A

P T B A

1 P→A

1

2

{2.0}

P→B, B→T

,, , ,

{kgf/cm2}
MPa

1.5

 0 20

0.5

2.5

1.0

2.0

40 60 80 100 120
r/min

{5.1}

{10.2}

{15.3}

{20.4}

{25.5}

A→T

P→A1

ABTP

ABP T

2
P→B3
B→T4

1

2 3

4

,, , ,

{kgf/cm2}
MPa

r/min

{10.2}

{25.5}

300250200150100

2.0

1.0

2.5

0.5

 0

1.5 {15.3}

{5.1}

{20.4}

A→T

P→B, B→T1
2

P→A3

2

1

3

50

P T Y X B A

P T Y X B A
, , , , , ,

{kgf/cm2}
MPa

 0 100 150 200 250 30050

r/min

 1
 2
 3
 4
 5
14
16
18
20

{10.2}
{10.2}
{10.2}
{10.2}
{10.2}
{143}
{163}
{184}
{204}

{kgf/cm2}
MPa

OQH-G04-A1
*-10B1



{41}

3 652 4

1

2

2 {20}

12 {122}
10 {102}

{61}6
4

8

1

{82}

 0

14 {143}
16 {163}

7

{kgf/cm2}
MPa

A1*
B1*OCQ G01 20

D

D-53

12 34 5 678 910 111213 14 1516 1718

19 2021 22

OCQ-G01-A1*-20

1 356 8 11 151812
3

12
5

12
1

12
4

12
2 109 19416 132 14 17 7

20 20202020
4 5312

OCQ-G03-A1*-J50

A B

14 O 1B-P9 4 4

15 O 1B-P14 1 1

16 O 1B-P16 1 1

17 O 1B-P22 1 1

BRBS-01CQ*

1 O 1A/B-* * JIS B2401-1A/B-**
2 * A B

1
2
3
4
5
6
7 
8
9 
10 
11
12 
13 
14 
15
16
17
18
19
20
21 
22

O
O
O
O

1
2
3
4
5
6
7 
8
9 

10 
11
12 
12-1

12-2

12-3

12-4

12-5

13
14
15 
16
17
18 
19 
20
20-1

20-2

20-3

20-4

20-5

O

O
O

O

A B

1 2 ( 2 0 ) - 5 O 1B-P11 1 1

16 O AS568-014 (Hs90) 5 5

17 O 1B-P26 2 2

BRES-03CQ*

1 O 1A/B-* * JIS B2401-1A/B-**
2 * A B

A
10

A

C

E

{41}

62 4

2 {20}

12 {122}
10 {102}

{61}6
4

8 {82}

 0

14 {143}
16 {163}

108

A1*
B1*OCQ G03 J50

{kgf/cm2}
MPa

{kgf/cm2}

{41}

 0

MPa

2

{82}

4
6
8

84 10 126

2 {20}

12 {122}
10 {102}

{61}

14 {143}
16 {163}

14

E

C

A

A1*
B1*OQH G04 10
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14 23 45 69 1112 1 71727 182021 24 23 19 22 13 15 25 1626 108

OQH-G04-B1*-10

A B

18 O AS568-012 (Hs90) 2 2

19 O 1B-P14 1 1

20 O AS568-118 (Hs90) 4 4

21 O 1B-G35 2 2

22 T2-P14 1 1

27 O 1B-P11 1 1

BRKS-04CQ*

1 O 1A/B-* * JIS B2401-1A/B-**
2 JIS 2407-T2-**
3 * A B

C E A 8
10

1
2
3
4
5
6
7 
8
9 

10 
11
12 
13 
14 
15
16
17
18
19
20
21 
22
23
24
25
26
27

O
O
O
O

O
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PRESSURE SWITCH 
MODULAR VALVE

50r/min
25MPa

z

x

c 25MPa {255kgf/cm2}

v DIN

b W A B

D2 DC30V
C2 AC250V

R 
K 

C: 0.5 3.5MPa (5.1 35.7kgf/cm2)
                         1: 0.8 7MPa (8.2 71.4kgf/cm2)
                         3: 3.5 21MPa (35.7 214kgf/cm2)

 P: P   A: A   B: B   
W: A, B

01

G 

●

SS-5

AC
125V 5A

250V 3A

DC
14V 5A

30V 4A

1 107

3 106 (AC 0.1A cosφ=1)

30mΩ

100MΩ

60 /min

• JIS C0920 IP64

20°C 70°C

20°C 70°C

15 300mm2/s {cSt}

25μm

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OW-G01-PC-R-**-30

P1

P3

1/8 25 {255} 50

0.5 3.5{ 5.1 35.7}

0.8 7   { 8.2 71.4}

3.5 21   {35.7 214}

1.8

ISO 4401-03-02-0-94

OW-G01-AC-R-**-30

A1

A3

0.5 3.5{ 5.1 35.7}

0.8 7   { 8.2 71.4}

3.5 21   { 35.7 214}

1.8

OW-G01-BC-R-**-30

B1

B3

0.5 3.5{ 5.1 35.7}

0.8 7 { 8.2 71.4}

3.5 21 { 35.7 214}

1.8

OW-G01-WC-R-**-30

W1

W3

0.5 3.5{ 5.1 35.7}

0.8 7 { 8.2 71.4}

3.5 21 {35.7 214}

2.6

z

x

c

v DIN

2

b DIN SA

n DIN

5 7Nm {51 71kgf/cm2}

m

OG-GO1
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T

P

A B

110

46

150
18.5

31

80

7.
5

40.5

217

190

23
32

.5
20

40

PG1199

900

5

   8 10φ φ

BA

P

T

99

110

46

150
18.5

31

80

7.
5

40.5

190

23
32

.5

PG11

217

20
40

5

900

   8 10φ φ

OW-G01-P*-R-*2-30A OW-G01-B*-R-*2-30

BA

P

T

354

7.
5

PG11

23

900

5

110

150
18.5

80
40.5

110

150

300

99
32

.5
20

40

99

46 31

   8 10φ φ

OW-G01-W*-R-*2-30

BRC41-01WD2 D2

OW 1
2 3

2
+

(ON)

(OFF)

OW 1
2 3

2
-

BRC41-01WC2 C2

OW 1
2 3

2

(ON)
(OFF)

●

1 DIN PG11
2 DIN φ 8 φ 10
3 90
4
5 M3 Y
6 0.3 0.5N • m M3

LOAD

LOAD

(+)

OW
INPUT-11

2

DC12 24(V)

C

3NO
LED

INPUT-2

(–) (+)

LOAD

LOAD

(–)

OW
INPUT-11

2

DC12 24 (V)

C

3NO
LED

INPUT-2

(+) (–)

DIN

C
NO

LED

1 2 3

LOAD

LOAD

OW INPUT-1
1

2

AC100 200(V)

C

3NO

INPUT-2

DIN

C
NO

1 2 3
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Ｔ 

Ａ Ｂ 

Ｐ 

14255 126

9 2726 24 2322

30

21 11

1615 13 17

9

3

10 204 2 17

18

8

28 29

3132 19

OW-G01-P*-R-*2-30

 0 20 30
r/min

10 5040

0.2

1 P→A, P→B

1

A→T, B→T

0.4

0.6

0.8
P T B A

P T B A
,, , ,

{4.1}

{2.0}

{8.2}

{6.1}

{kgf/cm2}
MPa

32mm2/s

OW-G01-**-R-**-30 OW-G01-*
C

-R-**-30
1

OW-G01-**-R-**-30

P W A B

21 O 1A-P3 1 2 1 1

22 O AS568-011 (Hs90) 1 2 1 1

23 O 1B-P9 4 4 4 4

24 O AS568-019 (Hs70) 1 2 1 1

25 O AS568-022 (Hs70) 1 2 1 1

26 O 1A-P15 1 2 1 1

27 O 1B-P22 1 2 1 1

BRCS-01W*

* P W A B

1
2
3
4
5
6
7 
8
9 

10 
11
12 
13 
14 
15
16

Assy

17
18
19
20
21
22
23  
24  
25
26
27  
28  
29  
30  
31 
32

O
O
O
O
O
O
O

 0 10

0.5

{153} {204}{102}{51} {255}
255 2015

1.0

1.5

{5.1}

{15.3}

{10.2}

MPa

MPa
{kgf/cm2}

{kgf/cm2}

OW-G01-*3-R-**-30

0 1 2 3 4 5 6

30

25

20

15

10

5

MPa
{kgf/cm2}

1

3

C

{306}

{255}

{204}

{153}

{102}

{51}

{4.1}

{2.0}

{8.2}

0.6 {6.1}

0.4

0.2

0.8

MPa

 0
{20.4} {71.4}{61.2}{51.0}{40.8}{30.6}

1 2 3 4 5 6 7
{10.2}

C
1

{kgf/cm2}

{kgf/cm2}
MPa
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FLOW REGULATOR 
MODULAR VALVE

50 300r/min
25, 35MPa

q w A,B A B

P T

e 25, 35MPa {255,

357kgf/cm2}

z 03 H

x

D-90 D-95

c 0 4 L

(DR2)

X Y 

     H 03

01, 03

G 

OCY 
OY 01 T

03

       J50, J51: M6  50, 51: M8

K 01, 03

W: A, B

 A: A   P: P

 B: B   T: T 01

01 03
●

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OY-G01-T-20

1/8 25 {255} 50

1.0

ISO 4401-03-02-0-94

OCY-G01-P-20 0.04 {0.4} 1.0

OCY-G01-W-X-20
A
B

0.08 {0.8}
1.3

1.2

OCY-G01-W-Y-20
A
B

0.08 {0.8}
1.3

1.2

OCY-G03-P-J50

3/8 25 {255} 100

0.04 {0.4} 2.9

ISO 4401-05-04-0-94

OCY-G03-W-X-J51
A
B

0.1 {1.0}
3.1

3.0

OCY-G03-W-Y-J51
A
B

0.1 {1.0}
3.1

3.0

OYH-G04-P-10

1/2 35 {357} 300

0.04 {0.4} 4.7

ISO 4401-07-06-0-94

OYH-G04-W-X-10
A
B

0.1 {1.0}
6.5

6.3

OYH-G04-W-Y-10
A
B

0.1 {1.0}
6.5

6.3
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X Y 

P: P
W: A, B
A: A
B: B

04

G 

M35

04

T

P

A B

31
7.

5
46

107
80

40.518.5

32
.5

16
.5

134

20
40

513

OY-G01-T-20

T

P

A B

137

18.5 40.5
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FLOW CONTROL 
MODULAR VALVE

20 200r/min
21, 25, 35MPa

q

w A,B A B

P

e

r

t 21, 25, 35MPa {214,

255, 357kgf/cm2}

z

1MPa {10.2kgf/cm2} OCF-

G01 OFH-G04

x

c

5mm

v

b

D-90 D-95

n 0 4

(DR2)

(D)

m 20°C 60°C

5%

●

W: A, B A: A P: P 
B: B 

01, 03

G 

OCF 
OF P

03
 J50: M6  50: M8

X   Y 

01 03 

MPa {kgf/cm2}
r/min

MPa {kgf/cm2} kg

OF-G01-P20-20

1/8

21 {214} 0.1 20 : 7MPa {71.4kgf/cm2}
0.3 20 :21MPa {214kgf/cm2}

1.2

ISO 4401-03-02-0-94

OCF-G01-W40-X-30
A40
B40

25 {255} 0.1 40 : 7MPa {71.4kgf/cm2}
0.5 40 :25MPa {255kgf/cm2}

0.08 {0.8}
1.7

1.5

OCF-G01-W40-Y-30
A40
B40

0.08 {0.8}
1.7

1.5

OF-G03-P60-J50

3/8 25 {255}

0.3 60 : 7MPa {71.4kgf/cm2}
0.5 60 :25MPa {255kgf/cm2}

3.1

ISO 4401-05-04-0-94

OCF-G03-W60-X-J50
A60
B60 0.5 60 : 7MPa {71.4kgf/cm2}

1 60 :25MPa {255kgf/cm2}

0.1 {1.0}
5.0

4.6

OCF-G03-W60-Y-J50
A60
B60

0.1 {1.0}

5.0

4.6

OFH-G04-W200-X-10
A200
B200

1/2 35 {357}
10 200 : 21MPa {214kgf/cm2}
15 200 : 25MPa {255kgf/cm2}
20 200 : 35MPa {357kgf/cm2}

0.1 {1.0}
11.1

ISO 4401-07-06-0-94

10.2

OFH-G04-W200-Y-10
A200
B200

0.1 {1.0}

11.1

10.2
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12101751 31315928164 1114 7 6

OF-G01-P20-20

P

13 O 1B-P4 1

14 O 1B-P9 4

15 O 1B-P9 2

16 O 1B-P20 1

17 O 1A-P21 1
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O 1A/B-** JIS B2401-1A/B-**

158 1316 17 3 1812 514 1967 2119 102014
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W A B

17 O 1A-P8 2 1 1

18 O 1B-P9 4 4 4

19 O AS568-018 (Hs90) 2 2 2
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2 * W A B
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W A B
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CHECK MODULAR VALVE

50 300r/min
25, 35MPa

q P T A w 01 03 04 e 25, 35MPa {255,

357kgf/cm2}

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OC-G01-P1-20
P2
P3

1/8 25 {255} 50

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

1.0

ISO 4401-03-02-0-94

OC-G01-T1-20
T2
T3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

1.0

OC-G01-A1-21
A2
A3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

1.2

OC-G01-AP1-20
AP2
AP3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

1.0

OCV-G01-W-20 0.015 {0.15} 1.0

OC-G03-P1-J50
P2
P3

3/8 25 {255} 100

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.7

ISO 4401-05-04-0-94

OC-G03-T1-J50
T2
T3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.7

OC-G03-A1-J50
A2
A3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.7

OC-G03-AP1-J50
AP2
AP3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.7

OCV-G03-W-J50 0.015 {0.15} 3.5

OCH-G04-P1-10
P2
P3

1/2 35 {357} 300

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

4.5

ISO 4401-07-06-0-94

OCH-G04-T1-10
T2
T3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

6.5

OCH-G04-A1-10
A2
A3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

4.5

OCH-G04-AP1-10
AP2
AP3

0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

4.5

OVH-G04-W-10 0.01 {0.1} 6.5

z OC-G**-AP*

OC-G**-A*

P-B

x

D-90 D-95

c 0 4

(DR2)

(D)

●

OC-G0*-
AP*-*

OC-G0*-
A*-*
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M35
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B Y

P X

A

T
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107.9
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2–   3φ
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3
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TP B A
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MPa
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OC-G03-T*-J50

120100806040

BP T A

P T B A

 0
r/min

20

T→
A
B

A
B →T

A
BP→

2.0

1.5

2.5

3.0

1.0

0.5

MPa
{kgf/cm2}

{5.1}

{20.4}

{30.6}

{25.5}

{10.2}

{15.3}

,, , ,

B A

B A

 0
r/min

50 250 300200150100

X

XY

Y

P

TP

T

P→A, P→B 2
P→A, P→B 3

P→A, P→B 1

4

2

1A→T, B→T

3

1
2
3
4

2.0

1.5

2.5

3.0

1.0

0.5

MPa
{kgf/cm2}

{5.1}

{20.4}

{30.6}

{25.5}

{10.2}

{15.3}

,, , ,, ,

OCV-G03-W-J50 OCH-G04-P*-10

YT

P T

P

Y

X

X

100 150 200 30025050
r/min

 0

AB

AB

4

2

1

3

1
A→T, B→T 2
A→T, B→T 3

A→T, B→T 1

P→A, P→B4
3
2

2.0

1.5

2.5

3.0

1.0

0.5

MPa
{kgf/cm2}

{5.1}

{20.4}

{30.6}

{25.5}

{10.2}

{15.3}

,, , ,, ,

OCH-G04-T*-10



D

D-76

150100
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PILOT OPERATED CHECK 
MODULAR VALVE

50 300r/min
25, 35MPa

q w 25, 35MPa 

{255, 357kgf/cm2}

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

OCP-G01-W1-21
W2

1/8 25 {255} 50

0.2 {2.0}
0.5 {5.1}

1 0.37 1.2

ISO 4401-03-02-0-94

OCP-G01-A1-21
A2

0.2 {2.0}
0.5 {5.1}

OCP-G01-B1-21
B2

0.2 {2.0}
0.5 {5.1}

OCP-G01-W1-F-21
W2

0.2 {2.0}
0.5 {5.1}

1 0.51 0.06 1.2OCP-G01-A1-F-21
A2

0.2 {2.0}
0.5 {5.1}

OCP-G01-B1-F-21
B2

0.2 {2.0}
0.5 {5.1}

OCP-G03-W1-J50
W2

3/8 25 {255} 100

0.2 {2.0}
0.5 {5.1}

1 0.49 0.07

3.6 ISO 4401-05-04-0-94

OCP-G03-A1-J50
A2

0.2 {2.0}
0.5 {5.1}

OCP-G03-B1-J50
B2

0.2 {2.0}
0.5 {5.1}

OCP-G03-W1-D-J50
W2

0.2 {2.0}
0.5 {5.1}

1 0.49OCP-G03-A1-D-J50
A2

0.2 {2.0}
0.5 {5.1}

OCP-G03-B1-D-J50
B2

0.2 {2.0}
0.5 {5.1}

OPH-G04-W1-10
W2

1/2 35 {357} 300

0.2 {2.0}
0.5 {5.1}

1 0.50 0.07

6.8 ISO 4401-07-06-0-94

OPH-G04-A1-10
A2

0.2 {2.0}
0.5 {5.1}

OPH-G04-B1-10
B2

0.2 {2.0}
0.5 {5.1}

OPH-G04-W1-D-10
W2

0.2 {2.0}
0.5 {5.1}

1 0.50
OPH-G04-A1-D-10

A2
0.2 {2.0}
0.5 {5.1}

OPH-G04-B1-D-10
B2

0.2 {2.0}
0.5 {5.1}

z 01 F

x 03 04
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2

v

D-90 D-95

b 04
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D   

1: 0.2MPa {2.0kgfcm2}
 2: 0.5MPa {5.1kgfcm2}

W: A, B   A: A   B: B
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32

.531
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5
46

24
.5 40

T T
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A B

54
46.5

93
180

46 70
55

OCP-G01-**-(F)-21 OCP-G03-**-(D)-J50

YBA

XPT

62
112

50.8
224
122 51.2

48
91

43
70

3 2–   3φ

OPH-G04-**-(D)-10

1: 0.2MPa {2.0kgfcm2}  2: 0.5MPa {5.1kgfcm2} 

W: A, B A: A 

B: B 

01, 03

G 

03
 J50: M6  50: M8

F 01 D 03

01 03
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32mm2/s

OCP-G01-W*-21 OCP-G01-W*-F-21 OCP-G03-W*-(D)-J50

5010
r/min

3020 0
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2

1

1

ABTP

ABP T
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1.0
0.8
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0.2

40

1.4

A→T, B→T3

P→A, P→B 1

3

,, , ,

MPa
{kgf/cm2}

3 A→T, B→T

40

TP B A

P T B A

1 P→A, P→B 1

1

2

P→A, P→B 2

3

2

 0 20 3010 50

,, , ,

1.2
1.0
0.8
0.6
0.4
0.2

1.4

MPa
{kgf/cm2}

{10.2}
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2 1

1
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B

2

P→ 1

D
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B 

2

1

40 60 80 100 120

2.0
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2.5
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MPa
{kgf/cm2}
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,, , ,

OCP-G03-W*-J50 OPH-G04-W*-10

12010020 6040 0
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80
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1
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3

X
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1

1

2

3

4

6

5

{61.2}

1

2

MPa
{kgf/cm2}

{51} {102} {153} {204} {255}
MPa {kgf/cm2}

OPH-G04-W*-(D)-10

1 {51}

2

 0

{204}

{306}

{255}

{102}

20

15

25

30

10

5

{153}

20 0 10 155 25
{51} {102} {153} {204} {255} {306}

30
{357}
35

D2
1

MPa
{kgf/cm2}

MPa {kgf/cm2}
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134 67 89 10 1112 13

OCP-G01-A*-21

510 34 768 11122 1 9 13

OCP-G03-A*-J50

W A B

12 O 1B-P9 4 4 4

13 O 1B-P18 2 2 2

BDBS-01CP*

1 O 1A/B-** JIS B2401-1A/B-**
2 * W A B

W A B

11 O AS568-014 (Hs90) 5 5 5

12 O 1B-P29 2 2 2

BDES-03CP*

1 O 1A/B-* * JIS B2401-1A/B-**
2 * W A B

2 4 57 89 1013

OCP-G01-A*-F-21

110 4 68 122

OCP-G03-**-D-J50

1
2
3
4
5
6
7
8
9
10
11
12
13

O
O

1
2
3
4
5
6
7
8
9

10
11
12
13

O
O



D

D-83

102 45 179 611 1214 8 313 15

OPH-G04-A*-10

W A B

12 O AS568-012 (Hs90) 2 2 2

13 O AS568-118 (Hs90) 4 4 4

14 O AS568-127 (Hs90) 2 2 2

BDKS-04CP*

* W A B

2 5 911 14

OPH-G04-**-D-10

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

O
O
O



D

D-84

GAUGE BLOCK

50 100r/min
25MPa

q P T

A B

w

z OK-G01-P-(H)-20 OK-G01-T-(H)-

20 OK-G01-W-(H)-20

P

x

D90 D95

●

H 40mm 01

P: P T: T W: A, B

01, 03

G 

03

 J50: M6  50: M8

MPa {kgf/cm2} r/min kg

OK-G01-P-20

OK-G01-T-20

1/8 25 {255} 050

0.6

ISO 4401-03-02-0-94
OK-G01-W-20 0.6

OK-G01-P-H-20

OK-G01-T-H-20
1.0

OK-G01-W-H-20 1.0

OK-G03-J50 3/8 25 {255} 100 2.3 ISO 4401-05-04-0-94



D

D-85

OK-G01-P-20

B
T

P

A

25
12

.5

7.
5

2–Rc1/4

46 31 32
.523

18.5
80

40.5

40

OK-G01-T-20

B
T

P

A

25
12

.5

2–Rc1/4

46 31 32
.523

18.5
80

40.5

40

OK-G01-P-20 OK-G01-T-20

OK-G01-P-H-20

P

T
BA

2–Rc1/4

46 31 32
.523

18.5
80

40.5

40

40
20

P

T
BA

OK-G01-T-H-20

2–Rc1/4

46 31 32
.523

18.5
80

40.5

40

40
20

OK-G01-P-H-20 OK-G01-T-H-20

T
A P

B

P
A B

T T

2–Rc1/4 2–Rc1/4

5
13

46
35

70

5
13

15
40

15
40

55

54
49.5

99

OK-G03-J50

OK-G01-W-20

T

P

A B

40

40.518.5
80

23
32

.5

31
7.

5
46

2–Rc1/4

12
.5

25

OK-G01-W-20

OK-G01-W-H-20

B
T

P

A

2–Rc1/4

46
7.

5
31 32

.523

18.5
80

40.5

40

40
20

OK-G01-W-H-20

1 O 1A/B- JIS B2401-1A/B-

01 O 1B-P9 4

03 O AS568-014(Hs90 5



D
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HIGH-LOW SYSTEM BLOCK

2 50 100r/min
25MPa

2

q 0 1 M O B -

01Y-W*-10 03 MOB-03X-B*-

J30

MOB-01X-B*-10

w A

e

A1

B1 A2 B2

r

D-90 D-95

●

MPa {kgf/cm2} r/min kg

OB-G01-W-20
1/8 25 {255} 050

1.5

OB-G01-W-H-20 2.5

OB-G03-W-J30
3/8 25 {255} 100

4.5

OB-G03-W-H-J30 7.1

H 40mm 01
     55mm 03

01, 03

G 

03

 J30: M6  30: M8

B1 A1 B2 A2

2



D

D-87

PT

A

B
PT

A

B

32.532.5

3131
50 23
96

40
.5

23
.5

90

25

8–   5.5φ

OB-G01-W-20

PT

A

B
PT

A

B

40

32.532.5

3131
50 23
96

40
.5

23
.5

90

8–   5.5φ

OB-G01-W-H-20

P

A

B

T

T P

A

B

T

T

54
60

12
0

4646
80 35
150

358–   6.5φ

P

A

B

T

T P

A

B

T

T

55

54
60

12
0

4646
80 35

150

8–   6.5φ

OB-G03-W-J30 OB-G03-W-H-J30

1 O 1A/B- JIS B2401-1A/B-

01 O 1B-P9 8

03 O 1B-P12 10



D
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END PLATE•FREE FLOW 
PLATE•03/01 CHANGE PLATE

03/01
50 100r/min

25MPa

q

w

e 03/01 03

01

r 06/04 06

04

q

●

        A: P←→A, B←→T
        B: P←→B, A←→T
      AA: G03→G01, G06→G04
                  P→P
                  T→T
                  A→A
                  B→B

01, 03

G 

03/01
06/04

G03
        J50: M6   26.5mm
        50: M8   23.4mm
        H-50: M8   58mm
        5411A: 06/04  

H 36mm 01 58mm 03

MPa {kgf/cm2} r/min kg

MOB-G01-10

1/8 25 {255}

0.3

MOB-G01-H-10 0.6

MOB-G01-A-10

MOB-G01-B-10
050 0.6

MOB-G03-J50

3/8 25 {255}

1.4

MOB-G03-H-50 2.5

MOB-G03-A-J50

MOB-G03-B-J50
100

1.3

MOB-G03-A-H-50

MOB-G03-B-H-50
2.3

MOB-G03-AA-J50 050 2.3

MOB-G06-AA-5411A 3/4 21{214} 200 8.0

MOB-G01-10 M5 25 4

MOB-G01-*-10 M5 45 4

MOB-G03-J50

AMOB-G03-   -J50B
MOB-G03-AA-J50

M6 35 4

MOB-G03-50

AMOB-G03-   -50B
MOB-G03-AA-50

M8 35 4

MOB-G03-H-50

AMOB-G03-   -H-50B
M8 70 4

MOB-G06-AA-5411A M12 70 6



D

D-89

MOB-G01-A-10

P

A B

T

36

30

40.58.5
60

32
.5

6.
25

4531

4–    5.5   φ

P
A B

T

MOB-G01-H-10 36

4–    5.5

30

40.58.5
60

32
.5

6.
25

4531

φ

P

A B

T

MOB-G01-10

5.5

30

40.58.5
60

32
.5

6.
25

4531

20

4-   9.5 5.4φ
φ

MOB-G01-H-10MOB-G01-10

P

BA
TT

MOB-G03-A-J50

70 46

93
46.5

54

H32

P

BA
TT

MOB-G03-H-50

70 46
93

46.5
54

58
4-   8.5φ

MOB-G03-A -J50B

P

BA
TT

MOB-G03-J50

54
46.5

93

4670
32 H

4-   D
d 

φ
φ

MOB-G03-H-50MOB-G03-J50

P

BA
TT

MOB-G03-A-H-50

70 46

93
46.5

54

58

4-   8.5φ

T
A

B
P

4
M

5
12

14
40.5

54
46.5

93

32
.5

3146
34

.5
69

H45

4-   D
d

φ
φ

MOB-G03-A -H-50B MOB-G03-AA-J50

MOB-G01- A  -10(B)

D H d

MOB-G03-*-50 14 23.4 8.5

MOB-G03-*-J50 11 26.5 6.5

MOB-G06-AA-5411A

6-

T

P

A

B

DR1

P.P

P.P

DR1

18
.334

.1

65
.9

50

88
.1

76
.6

10
1.

6
52

.5
16

9

6

12 92

11
.9

53
.2

77

4-
M10 17

13
0.

2

65

2-
 M6X16

15.9
57.2

1.6 14.3

55.6

69.9

71.523.1

116

13φ

  19 13φ

2-
   

6
φ

32mm2/s

MOB-G03-A-J50

P→A

B→T

{10.2}

{14.3}
{12.2}

{8.2}
{6.1}
{4.1}
{2.0}

r/min

MPa
{kgf/cm2}

1.4

0.2
0.4
0.6
0.8
1.0
1.2

80 0 40 6020 120100

01 O 1B-P9 4

03 O AS568-014(Hs90) 5

06
O 1B-P28 4

O 1B-P20 2

1 O 1A/B- JIS B2401-1A/B-



D

D-90

SUBPLATE

T

B
P

A B A

T

P

4–Rc"E"

12.7

30.2
40.520

83 7.57.5
98

27
30

5.
1

25
.9

3131
.7555

7.
5

7.
5

70

12 0.
75

11.5
41.5

71.5

11
.5

27
.5

43
.5

21.5

15
.5

4–   9.5 1
      5.5

φ
φ

4–   M5 12φ
4–   7φ

A

B

P

T

P

BA
T

4–M6 12
(M8 15)

4–Rc"E"

20.6
23.8

54
77

93
100

70 11
41.6

9.5
16

.6
4692

5
22

32

5
1630

25 35

4–   11φ

4–   17.5 2φ
        (   17.5 10.8)φ
        11φ

01

MSA-01Y-10

03
MSA-03(X)-10 
(MS-03(X)-30)

P T

A B

A
B

P

T

4–M5 12

4–Rc3/8

23
75

45 48

22

66
98

12.7
21.5

30.2
40.520
83 7.57.5

4570

0.
75

5.
1

15
.5

25
.9

31
31

.7
5

12
55

7.
5

7.
5

23
71

22

4-   9.5 1
      5.5

φ
φ

4–   7.5φ

MSA-01Y-T-10

P
T

B
A

P
PT

A B

T

A B

4–Rc"E"

4–M6 15
4–(M8 15)

7 33

2840

54
135
165

20.6
23.8

93

90

1.
69.5

16
.6

4670

28
40

24
64

430

4–   11φ

14
2–   20 2φ
φ

MSA-03(X)-T-10
(MS-03(X)-T-10)

E MPa {kgf/cm2} r/min kg

MSA-01X-10 1/4 25

{255}

20 1.2

MSA-01Y-10 3/8 40 1.2

MPa {kgf/cm2} r/min
E

M6
MSA-03-10 25

{255}

45 3/8

MSA-03X-10 80 1/2

M8
MS-03-30 25

{255}

45 3/8

MS-03X-30 80 1/2

MS-03(X)-30

E MPa {kgf/cm2} r/min kg

MSA-01Y-T-10 3/8 25 {255} 40 1.9

MS-03(X)-T-10

MPa {kgf/cm2} r/min E kg

M6
MSA-03-T-10

25 {255}
45 3/8

3.8
MSA-03X-T-10 80 1/2

M8
MS-03-T-10

25 {255}
45 3/8

3.8
MS-03X-T-10 80 1/2

01 03



D

D-91

T

L P X

Y
BA

L

A

T

B

P

Y

X

4–M10 17

2–M6 12

4–Rc"E"

3–Rc1/4

9270
11

16

1.
6

14
.3

15
.9

69
.9 57

.2
55

.6 34
.9

71
.5

11

65.9
88.1

18.3
34.1

50
76.6

101.6
142

20.2
11

164

21
35

14
.4

1641
.55255

.7

17.2
37.2
49.2

80.2
92.2

114.2
125.7

4-   17.5 11
      11

φ
φ

2–   4φ

3–   6φ

4–   17.5φ

04( ) 
MDS-04(X)-10

T P

A B
X

Y

L

6–M12 25

2–   11
Rc1/4

   11
Rc1/4

2–   7 8

4–   20
Rc"E"

92
.1

74
.6 73

46
19

17
.5

4.
7

12

154
130.2

112.7
100.8
94.5

77
53.2

29.4
17.5

5.6

11
8

12

25.4
180.8
207

32
35

4-   20 13
      14

φ
φ

φ

φ

φ

φ

06
MDS-06(X)-30

E MPa {kgf/cm2} r/min kg

MDS-04-10 1/2
25 {255}

080
4.5

MDS-04X-10 3/4 150

E MPa {kgf/cm2} r/min kg

MDS-06-30 3/4
25 {255}

150
5.2

MDS-06X-30 1 300



D

D-92

X A B

YPT

X

L

T P

Y

BA

Rc1/4

6–M12 25

2–Rc1/4
Rc"E"

4–  20

3–  8.4

2–  7 8

54.8
102

138.1

41

5.6
17.5

29.4
53.2

77
94.5
100.8
112.7

130
154

12

25.3
180.8
204

4.
7

17
.4

1946
7374

.6
9211

6

25
41

70

42.9
78.6

126.2

12

4-   17.5
      11

φ
φ

φ

φ

φ

MDS-06(X)-T-10

E MPa {kgf/cm2} r/min kg

MDS-06-T-10 3/4
25 {255}

150
9.0

MDS-06X-T-10 1 300



D

D-93

01 03
SS-G03-***-**-J22
SA-G03-***-**-J21

X

SS-G03-***-R-**-J22

SA-G03-***-R-**-J21
60.5

L

OTH-01-70-10 25 70

85 40 85

110 65 110

125 80 125

150 105 150

165 120 165

190 145 190

205 160 205

OTD-01-80-10 25 80

95 40 95

120 65 120

135 80 135

145 90 145

160 105 160

175 120 175

185 130 185

200 145 200

210 155 210

215 160 215

225 170 225

240 185 240

250 195 250

265 210 265

275 220 275

L

OTH-03-125-J30 55 M6 125

-180- 110 M6 180

OTD-03-135-J30 55 M6 135

-170- 90 M6 170

-190- 110 M6 190

-225- 145 M6 225

-245- 165 M6 245

-280- 200 M6 280

-300- 220 M6 300

SS-G03-***-**-22
SA-G03-***-**-21

X

SS-G03-***-R-**-22

SA-G03-***-R-**-21
58

L

OTH-03-125-30 55 M8 125

-180- 110 M8 180

OTD-03-135-30 55 M8 135

-170- 90 M8 170

-190- 110 M8 190

-225- 145 M8 225

-245- 165 M8 245

-280- 200 M8 280

-300- 220 M8 300

1
2 4
3 01 40+25

65mm
4 90mm 2

X

SA-G01-***-**-31

37.5
SS-G01-***-R-**-31

SL-G01-***-R-**-31

SE-G01-***-GR-**-40

SS-G01-***-**-31
SA
SL-G01-***-**-40
SE



D

D-94

04( )

X

DSS-G04-***-R-**-22

DSA-G04-***-**-22
34

1
2 04 3
3 4 21MPa

D-4

L

OTH-04-120-10 70
M6 115

M10 120

-135- 85
M6 130

M10 135

-190- 140
M6 185

M10 190

-205- 155
M6 200

M10 205

OTD-04-135-10 70
M6 123

M10 135

-150- 85
M6 138

M10 150

-205- 140
M6 193

M10 205

-220- 155
M6 210

M10 220

-275- 210
M6 265

M10 275

-290- 225
M6 278

M10 290



D

D-95

A

01 15 M5

03 18 M6

03 22 M8

04
18 M6

26 M10

JIS B 1176

A B C D E F

OTD-01-***-10 12 09.0 8.5 16 11.0 4 M5

OTD-03-***-J30 20 10.0 10 18 11.5 5 M6

OTD-03-***-30 25 12.5 13 22 15.0 6 M8

OTD-04-***-10
20 10.0 10 18 11.5 5 M6

25 18.0 16 23 15.0 8 M10

E

N•m{kgf•cm}

01 M5 5 7 { 51 71}

03 M6 10 13 {102 133}

03 M8 20 25 {205 255}

04
M6 10 13 {102 133}

M10 45 55 {460 560}



D
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BASE BLOCK

01 03

01, 03

A, B X 
Y 

NACHI PACK MBS
MBW L-16

A1

B1

A2

B2

A

B

T P
A

B

T P

T T

PP

N–Rc1/4

P–M5 12
Rc3/8

Rc3/8

49
LF

LE
LD

LC

LB 9
LA

31 33
66

26

15
47

26

15
47

40

14
38

52

4 13

2-   14 8
      9

φ
φ

01
MOB-01X-B*-10

A2

B1

A1

B2

P
A

T
B

T

P

T

P

B
T

A
P

48
.5

52
97

28
68

36.550
LF

LE
LD

LC
LB
LA

12
55

28
68

36.5

20

54

73

5 25

P–Rc3/8

2–Rc1/2

2–Rc1/2

P–M5 12

2–M10 15

2–  14 8.6
       8.5

φ
φ

MOB-01Y-W*-10

(A B) MPa {kgf/cm2} r/min

MOB-01X-B*-10 1/4 25 {255} 20

LA LB LC LD LE LF N P
kg

MOB-01X-B2-10 129 111 04 08 2.8

B3 178 160

98

06 12 3.8

B4 227 209

147

08 16 4.9

B5 276 258
196

10 20 5.9

B6 325 307 245 12 24 6.9

LA LB LC LD LE LF P
kg

MOB-01Y-W1-10 110 086 04 05.1

W2 160 136 08 07.3

W3 210 186

100

12 09.6

W4 260 236

150

16 11.8

W5 310 286
200

20 14.0

W6 360 336 250 24 16.2

(A B) MPa {kgf/cm2} r/min

MOB-01Y-W*-10 3/8 25 {255} 40

N•m {kgf•cm}

TPHA-1/4 25 30 {255 305}

TPHA-3/8 40 48 {410 490}

N•m {kgf•cm}

TPHA-3/8 40 48 {410 490}

TPHA-1/2 55 66 {560 675}



D

D-97

A1B1A2B2

T

A
P

B

A
P

B

T

P

T

P

T

LC
LD

LE
LF

LB
LA

60

23
.8

54
60

10
0

10
12

0

15
31

32
60

88

1.5
16.59.5

46 8

52
7

0

2020
60

15
31

2–M10 18

NX4–M6 13
(NX4–M8 13)

2–Rc3/4

M–Rc1/2

10
.3

10
.3

2–Rc3/4

4–   8.5
       M10 15

φ

03
MOB-03X-B*-(J)30

(A B) MPa {kgf/cm2} r/min

MOB-03X-B*-(J)30 1/2 25 {255} 80

kgLA LB LC LD LE LF M N

MOB-03X-B2-(J)30 200 184 80 08 2 10.3

B3 280 264 80 160 12 3 14.3

B4 360 344 80 160 240 16 4 18.4

B5 440 424 80 160 240 320 20 5 22.4

M8 MOB-03X-B*-30

N•m {kgf•cm}

TPHA-1/2 55 166 {560 1675}

TPHA-3/4 90 108 {918 1100}



D

D-98

M35 VALVE SERIES

M35 50 300r/min
35MPa

M35

• 35MPa

•

•
•
• 6 10

•

•

● M35 (O*H)

04 D-12
• •

35MPa {357kgf/cm2}
300r/min

● M35 (SNH)
NACHI

ISO4401
E-50

35MPa {357kgf/cm2}
100r/min

● M35
•

31.4MPa {320kgf/cm2}
350r/min

● M35
•

35MPa {357kgf/cm2}
100r/min

•
35MPa {357kgf/cm2}

7000r/min

● M35
• • • • NACHI-

MOOG

MPa {kgf/cm2} r/min

01

35 {357}

050

303 100

04 300

M35

(mm) (mm)

01 40 46
M25

03 55 70

04 70 91

21

25

35
O*H-G01

O*-G01 O*-G03

O*H-G03 O*H-G04

MPa

0 50 100 200 300
     /min

03 M8



P T B A

D

D-99

01 03

ORH

OGH

OPH

MPa {kgf/cm2}

JIS

SA-G**-**-**-31(21)
SS-G**-**-**-31(22)

35MPa
{357kgf/

cm2}

ORH-G01-P*-10
-W*-

ORH-G03-P*-10
-W*-

G01
40r/min

G03
80r/min

3:3.5 25MPa {35.7 255kgf/cm2}
5:7   35MPa {71.4 357kgf/cm2}

P:P (→T)
W:AB (→T)

ORH-G01-DW*-10
-DA*-
-DB*-

ORH-G03-DW*-10
-DA*-
-DB*-

G01
20r/min

G03
30r/min

3:3.5 25MPa {35.7 255kgf/cm2}
5:7   35MPa {71.4 357kgf/cm2}

DW:AB (→T)
DA:A (→T)
DB:B (→T)

OGH-G01-P*-10
-B*-

OGH-G03-P*-(B)-10
-B*-

G01
40r/min

G03
80r/min

3:3.5 25MPa {35.7 255kgf/cm2}

P:P
B:B

OYH-G01-W-Y-10
-A-Y-
-B-Y-
-W-X-
-A-X-
-B-X-

OYH-G03-W-Y-10
-A-Y-
-B-Y-
-W-X-
-A-X-
-B-X-

G01
50r/min

G03
100r/min

Y:

X:

W:AB 
A:A 
B:B 

OCH-G01-P*-10
-T*-

OCH-G03-P*-10
-T*-

G01
50r/min

G03
100r/min

1:0.04MPa {0.4kgf/cm2}
2:0.35MPa {3.6kgf/cm2}
3:0.5  MPa {5.1kgf/cm2}

P:P 
T:T 

OPH-G01-W*-(F)-10
-A*-
-B*-

OPH-G03-W*-(D)-10
-A*-
-B*-

G01
50r/min

G03
100r/min

1:0.2MPa {2.0kgf/cm2}
2:0.5MPa {5.1kgf/cm2}

W:AB 
A:A 
B:B 
D: G03
F: G01



E

E-1

WET TYPE SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

SS 100 160r/min
35MPa

q

w

e

G01

35MPa{357kgf/cm2}100r /min

G03:35MPa {357kgf/cm2}160r/min

r

COM

t

y

u

G01 CE UL CSA G03
UL

E-9 E-10

SS-G01 SS-G03

AC
DC

JIS
r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2}

T

A B

P

ｂ
-A2X-

30

35 {357}

30

25 {255}

40

35 {357}

85

35 {357}

85

25 {255}

T

A B

P

a
-H2X-

T

A B

P

b a
-E2X- 85

T

A B

P

ｂ
-A3X-

80

50 130 160 130

T

A B

P

ａ
-H3X-

T

A B

P

ｂ ａ
-E3X- 100

T

A B

P

b
-A3Z-

65
T

A B

P

a
-H3Z-

T

A B

P

b a
-E3Z-

T

A B

P

b
-A4-

50

P

BA

T

a
-H4-

T

A B

P

b
-A5-

100

P

BA

T

a
-H5-

T

A B

P

b a -C2-

T

A B

P

ｂ ａ -C5-

T

A B

P

b a -C9-

T

A B

P

b a -C1S-

T

A B

P

b a -C6S-

T

A B

P

b a -C1- AC
65

DC
80

T

A B

P

ｂ ａ -C6-

T

A B

P

ｂ ａ -C4-

50
T

A B

P

b a -C7Y-
40 70 25 {255} 100 25 {255} 85

T

A B

P

b a -C8-



●

z

T R

T R

x T

c 4

1 2

v

NAS12

b JIS K 2213 1

2

n

D-1

m

, AC

. A2X H2X E2X

T

⁄0

⁄1 E2X E3X E3Z

⁄2

⁄3 RSS RIS

P296

MPa {kgf/cm2} (r/min) (kg)

MSA-01X-10 1/4

25 {255}

20
1.2 SS-G01-**-R-**-31

MSA-01Y-10 3/8 40

MSA-03-10 3/8 45
2.3 SS-G03-**-R-**-J22

MSA-03X-10 1/2 80

MS-03-30 3/8 45
2.3 SS-G03-**-R-**-22

MS-03X-30 1/2 80

E

E-2

SS-G01 SS-G03

AC
DC

AC
DC

C* E* D* C* E* D*

P A B 35 (25) MPa {357(255)kgf/cm2} 1

T 21MPa {214kgf/cm2} 16MPa {163kgf/cm2}

300
120

300 300
120

240

120 120

R R

F F

G G G G

N N

Q Q

SOL. 1.8 2.0 4.2 5.5

SOL. 1.4 1.5 3.5 4.1

• JIS C 0920 IP64 •

20 50°C

20 70°C

15 300mm2/s

25 m

M5 45 4
M6 70 4

M8 70 4

M5 5 7N • m{51 71kgf • cm}
M6 10 13N • m {102 133kgf • cm}

(M8 20 25N • m {204 255kgf • cm})

(kg)

1 E-1
2 12T
3 01 03
4 03

⁄4

⁄5

15RSS-***-AR*-(H)-**-
23

RIS-***-AR*--(H)-**-21
SS-G01-AR-R-**-31

15RSS-***-AQ*--(H)-**-
23

RIS-***-AQ*-(H)-**-21
SS-G01-A3X-R-**-31

15RSS-***-*-F(H)-**-
23 SS-G01-A8X0-R-**-31

RIS-***-*-F-**-21 SS-G01-A3X-R-**-31



E

E-3

V) Hz)
SS-G01 SS-G03

(A) (A) (W) (V) (A) (A) (W) (V)

C1
AC100

50

EDC64-C1

2.2 0.52 25 80 110

ECB64-C1

5.4 0.92 36.0 80 110

60 2.0 0.38 22
90 120

4.6 0.62 34.0
90 120

AC110 60 2.2 0.46 28 5.0 0.78 42.0

C115
AC110

50

EDC64-C115

2.0 0.47 25 90 120

ECB64-C115

5.0 0.85 36.0 90 120

60 1.8 0.35 22
100 130

4.2 0.57 34.0
100 130

AC115 60 2.0 0.42 28 4.6 0.72 42.0

C2
AC200

50

EDC64-C2

1.1 0.26 25 160 220

ECB64-C2

2.7 0.46 36.0 160 220

60 1.0 0.19 22
180 240

2.3 0.31 34.0
180 240

AC220 60 1.1 0.23 28 2.5 0.39 42.0

C230
AC220

50

EDC64-C230

1.0 0.24 25 180 240

ECB64-C230

2.5 0.42 36.0 180 240

60 0.91 0.17 22
200 260

2.1 0.29 34.0
200 260

AC230 60 1.0 0.21 28 2.3 0.36 42.0

E1 AC100 50/60 EDC64-E1-1A 0.31 27 90 110 ECB64-E1 0.40 34.0 90 110

E115
AC110

50/60 EDC64-E115-1A
0.26 25

100 125 ECB64-E115
0.33 31.0

100 125
AC115 0.27 27 0.34 34.0

E2 AC200 50/60 EDC64-E2-1A 0.15 26 180 220 ECB64-E2 0.22 37.0 180 220

E230
AC220

50/60 EDC64-E230-1A
0.12 24

200 250 ECB64-E230
0.16 30.0

200 250
AC230 0.13 27 0.17 33.0

D1 DC12 EDC64-D1-1A 2.2 26 10.8 13.2 ECB64-D1 2.6 31.0 10.8 13.2

D2 DC24 EDC64-D2-1A 1.1 26 21.6 26.4 ECB64-D2 1.5 36.0 21.6 26.4

●

31 01
22 03 M8 

J22 03 M6 

C 50/60Hz
D 
E 50/60Hz

A2X H2X E2X A3X H3X E3X A3Z H3Z E3Z C7Y  

F D* E*
G C* D*
N 
Q E*

01
03

G 

   
X Y Z

0 1 2 3 4 5

6 7 8 9 1S 6S

T

A B

PT

A B

P

T

A B

PT

A B

P T

A B

PT

A B

P T

A B

P

T

A B

P T

A B

PT

A B

P T

A B

P

T

A B

PT

A B

P

A H C
 

E

P

BA

T T

A B

PT

A B

P T

A B

P

1 P A B T R

C1=AC100V C115=AC110V C2=AC200V C230=AC220V
D1=DC12V D2=DC24V

E1=AC100V E115=AC115V E2=AC200V E230=AC230V



F G

N Q

L

90°

S
    

D
φ

SW

E

E-4

DC

●

zE*

D*
x

L S D

SS-G01
AC 133.5

7.5 30
DC 140.5

SS-G03
AC 155.5

9.5 35
DC 173.5

SS-G03-***-GR-D2-J22D C

R=1Ω

T

A B

P

W=150kg

SS-G03-C5-FR-D2-J22

  63 35 300φφ



AC
SS-G01-A**-R-C*-31
SS-G01-H**-R-C*-31

SS-G01-H**-R-**-31
(SOL a)

SS-G01-C**-R-C*-31
SS-G01-E**-R-C*-31

DC
SS-G01-A**-R-D/E*-31
SS-G01-H**-R-D/E*-31
SS-G01-C**-R-D/E*-31
SS-G01-E**-R-D/E*-31

SS-G01

ISO 4401-03-02-0-94
JIS B 8355 D-03-02-0-94

T

B
P

A B A

T

P

12.7

30.2
40.520

83 7.57.5
98

27
30

5.
1

25
.9

31
3
1
.7

5
55

7.
5

7.
5

70

12 0.
75

11.5
41.5

71.5

11
.5

27
.5

43
.5

21.5

1
5
.5

5.5φ
4–   9.5 1φ
4–M5 12

4–   7.5φ
4–Rc "E"

E

E-5

E

MSA-01X-10 1/4 1.2kg

MSA-01Y-10 3/8 1.2kg

SOL b

SOL b

SOL b

SOL b

26 32

12

SOL a

SOL a

SOL a

2-G PF 1/2

25
.5

48
71

.5
87

66

150.5
102

46

48.5

37
.5

102
204

102
49.8

48.5109
157.5

37
.5

60.5 218

P

A
B

T
3.5 10

2.8φ

5.5φ

5.5φ

7.5φ



SS-G03

M6 ISO 4401-05-04-0-94
JIS B 8355 D-05-04-0-94

E

E-6

AC
SS-G03-A**-R-C*-J22
SS-G03-H**-R-C*-J22

1 SS-G03-H**-R-**-J22
SOL a

2 SS-G03

SS-G03-C**-R-C*-J22
SS-G03-E**-R-C*-J22

DC
SS-G03-A**-R-D*/E*-J22
SS-G03-H**-R-D*/E*-J22
SS-G03-C**-R-D*/E*-J22

SS-G03-**-*R-**-J22 SS-G03-**-*R-**-22

φ D φ 6.8 φ 8.5

L 60.5 58

A

B

P

T

P

BA
T

4–M6 12 (M8 15)

4–Rc "E"

20.6
23.8

54
77

93
100

70 11
4

1.
6

9.
516

.6
4692

5
22

32

5
1630

25 35

4–   11φ

4–   17.5 2φ

φ11
φ(  17.5 10.8)

E

M6
MSA-03-10 3/8

2.3kg
MSA-03X-10 1/2

M8
MS-03-30 3/8

MS-03X-30 1/2

L

G1/2
2

36
68

.5 10
8.

5
92

70

178

93
117.5 60.5

SOL. b
Dφ

SOL. b SOL. a

55
117.5 117.5

235

2

SOL. b SOL. a

63

135.5 60.5
196

271

2

26 32

SOL.a

3.5 10

2.8φ

SOL.b

T
B

A

P

T

12



E

E-7

1.

2.
3. M3
4. 0.5 0.7N • m {5.1 7.1kgf • cm}

SOL b SOL a
COM

SOL a

SOL b

AC SS-G01
G03-***-R-C*-  31

J22

50/60Hz

COM

AC SS-G01
G03-***-GR-C*-  31

J22

50/60Hz

COM

SS-G01
G03-***-R-E*-  31

J22

50/60Hz

COM

DC SS-G01
G03-***-R-D*-  31

J22 COM

DC SS-G01
G03-***-GR-D*-  31

J22 COM

SS-G01
G03-***-QR-E*-  31

J22
E-4



E

E-8

1
2 E* Q D*

32mm2/s

1008060

2.0

1.6

r/min

1.2

0.8

MPa

0.4

20 40

1.8

0

1.4

1.0

0.2

0.6

f e

c

d

b a

{kgf/cm2 }

20.4

16.3

12.2

8.2

4.1

18.4

14.3

10.2

2.0

6.1

2.2

2.4

22.4

24.5

1.6

r/min

1.2

0.8
MPa

0.4

200

1.4

1.0

0.2

0.6

{kgf/cm2}

40 60 80 100 120 140 160

4.1

6.1

8.2

10.2

12.2

14.3

16.3

2

g e d

f
c

b

a

PTA PTB ATT BTT PTT

SS-G01

A2X, H2X, E2X d d

A3X, H3X b b b b

E3X b b b b

A3Z, H3Z, E3Z a a a a

A4, H4, C4 a a a a a

A5, H5, C5, C6S b b b b

C1, C1S b b a b

C2 a b b b

C6 b b a a

C7Y f f e e c

C8 a f b e c

C9 a a b b

PTA PTB ATT BTT PTT

SS-G03

A2X, H2X, E2X e e

A5 c c

H5 c c

A3X, H3X, E3X c c d d

A3Z, H3Z a a d d

E3Z b b a a

C1 c c a c

C2 a c c c

A4, H4, C4 a a a a a

C5, C1S, C6S c c c c

C6 c c a a

C7Y g g g g f

C8 a g a g f

C9 a a c c

(sec)

ON

SS-G01-** -R-C* -31
SS-G01-** -(G)R-D* -31
SS-G01-** -R-E* -31
SS-G01-** -F(G)R-D* -31
SS-G01-** -FR-E* -31

0.02 0.03

0.03 0.04

0.03 0.04

0.07 0.10

0.07 0.10

0.02 0.03

0.02 0.04

0.07 0.10

0.04 0.07

0.10 0.15

14MPa {143kgf/cm2}

30r/min

SS-G03-** -R-C* -J22
SS-G03-** -(G)R-D* -J22
SS-G03-** -R-E* -J22
SS-G03-** -F(G)R-D* -J22
SS-G03-** -FR-E* -J22

0.02 0.03

0.06 0.09

0.07 0.10

0.13 0.15

0.10 0.15

0.02 0.03

0.03 0.05

0.10 0.15

0.08 0.15

0.15 0.20

14MPa {143kgf/cm2}

70r/min

⎫
⎪
⎪
⎬
⎪
⎪
⎭

⎫
⎪
⎪
⎬
⎪
⎪
⎭



E

E-9

1 AC
2 E D

I

A

B
C

D

E
F

G

H

J

K

P

O N

M

L

r/min

50

40

30

20

10

0
10

{102}
20

{204}
25

{255}

MPa
{kgf/cm2}

r/min

100

80

60

40

20

0
10

{102}
30

{306}
35

{357}
20

{204}

A2X, H2X

E2X

A3X, H3X

E3X

A3Z, H3Z

E3Z

A5

H5

C1, C6

C1S, C5, C6S

C2, C9

A4

H4

C4

C7Y, C8

A2X, H2X

E2X

A3X, H3X

E3X

A3Z, H3Z

E3Z

A5

H5

C1, C6

C1S, C2, C5, C6S, C9

A4, H4

C4

C7Y, C8

K

J

K

J

D

D

I

I

I

K

F

F

F

K

K

J

K

J

D

D

I

I

I

K

F

F

F

K

L

L

L

L

L

L

M

L

L

L

N

B

A

D

D

A

A

1 C (E)

A

A

F

F

F

2 G (H)

SS-G01- -R- -31

AC DC

SS-G01- -FR- -31

DC

b

T

B a

P

Ab

T

B a

P

Ab a

T

B

P

A b

T

B a

P

Ab

T

B a

P

Ab

T

B a

P

A

P

O

P

O

L

L

P

P

P

L

L

P

P

O

P

O

L

L

P

P

P

L

L

P

MPa
{kgf/cm2}



E

E-10

1 E* D*
2 AC C* E*
3

AC DC

SS-G03-**-R-C*-J22 SS-G03-**-R-**-J22

ab

P

BA

T T

A B

P

b a

T

A B

P

b a ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A2X F E G H

H2X E F H G

E2X C C D D

A3X A E E A F H

H3X A E E A H F

A3Z A A C A D D

H3Z A C A A D D

E3X, E3Z A C C A D D

A5 A D A G

H5 A D A G

C1S, C5, C6S A D D A G G

C1, C6 A D D B G G

C2 A G D A I G

A4, H4, C4 A A A A A A

C9 A G G A I I

C7Y, C8 B B B 1 C (E) C (E) C (E)

0 10
{102}

20
{204}

30
{306}

35
{357}

r/min

MPa {kgf/cm2}

D
G

F

20

40

60

80

100

120

140
A

B

C
E

MPa {kgf/cm2}

r/min

H
I F

E

C

G D

B

A160

140

60

40

120

100

80

20

35
{357}

30
{306}

20
{204}

10
{102}

0

DC

SS-G03-**-FR-**-J22

ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A2X E F

H2X F E

E2X C C

A3X A D F

H3X A F D

A3Z A C C

H3Z A C C

E3X, E3Z A C C

A5 A E

H5 A E

C1, C1S, C5, C6, C6S A E E

C2 A G E

A4, H4, C4 A A A

C9 A G G

C7Y, C8 1 B (H) B (H) B (H)

F

G

D

MPa {kgf/cm2}

r/min

100

25
{255}

20
{204}

10
{102}

60

0

A
120

H

B

140

80

E
C40

20



E

E-11

SS-G01-A * *-R-C *-31 SS-G01-C * *-R-C *-31

1A 1B JIS B 2401 AS568 SAE

SS-G01-A * *-R-D/E *-31 SS-G01-C * *-R-D/E * -31

SOL SOL

17 O AS568-012 (Hs90) 4 4

18 O 1A-P20 1 2

19 O 1B-P18 2 2

20 O S-25 1 2

1
2
3
4
5
6
7
8
9

10

A
B
C

A
C

11
12
13
14
15
16
17
18
19
20

O
O
O
O

SOL. SOL.

EDCS-A EDCS-C

13 14 15 1620

5 2319 810 11 12 1718 6 41 7

13 14 15 1620

13459 1811 12 17 1019 7

3 11 4

20

618 1710 819 3

161514

2

13

12

20

19 1017

16

11 189 5

151413

4 77 511 12



E

E-12

SS-G03-A * *-R-C *-J22 SS-G03-C * *-R-C *-J22

O 1A 1B** JIS B 2401-1A 1B-**

11 9 178 10 7 5 3 1

1819 212 15 1620

46 11 9 178 7 4 3 1

1819 1012 15 1620

6

SS-G03-A * *-R-D/E *-J22 SS-G03-C * *-R-D/E *-J22

14 178 10 7 5 3 1

1816152019

11 9

212

6 413
14 378 911

1219 15 16 18

17

20 10

1314 6

AC SOL. DC SOL. SOL. SOL.

17 O AS568-014 (Hs90) 5 5

18 O 1B-P28 2 2

19 O 1A-P26 AS568-026 1 2

20 O AS568-029 1 2

1
2
3
4
5
6
7
8
9

10
11
12
13

B

B

14
15
16
17
18
19
20

O
O
O
O

AC SOL. DC SOL.

SOL. SOL. SOL. SOL.

ECBS-AA ECBS-CA ECBS-AD ECBS-CD



WET TYPE SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

SA DIN 100 160r/min
35MPa

E

E-13

q

w

e

F

r

G

t

DIN

y

u G01

CE UL

CSA

E-21 E-22

SA-G01 SA-G03

AC
DC

JIS
r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min MPa {kgf/cm2}

T

A B

P

ｂ
-A2X-

30

35 {357}

30

25 {255}

40

35 {357}

85

35 {357}

85

25 {255}

T

A B

P

a
-H2X-

T

A B

P

b a
-E2X- 85

T

A B

P

ｂ
-A3X-

80

50 130 160 130

T

A B

P

ａ
-H3X-

T

A B

P

ｂ ａ -E3X- 100

T

A B

P

b
-A3Z-

65
T

A B

P

a
-H3Z-

T

A B

P

b a
-E3Z-

T

A B

P

b
-A4-

50

P

BA

T

a
-H4-

T

A B

P

b
-A5-

100

P

BA

T

a
-H5-

T

A B

P

b a -C2-

T

A B

P

ｂ ａ -C5-

T

A B

P

b a -C9-

T

A B

P

b a -C1S-

T

A B

P

b a -C6S-

T

A B

P

b a -C1- AC
65

DC
80

T

A B

P

ｂ ａ -C6-

T

A B

P

ｂ ａ -C4-

50
T

A B

P

b a -C7Y-
40 70 25 {255} 100 25 {255} 85

T

A B

P

b a -C8-



E

E-14

1 E-13
2 E* IP64
3 12T
4 01 03

●

z

T R

T R

x T

c 4

2 1

v

NAS12

b JIS K 2213 1

2

n

D-1

m

, AC

. A2X H2X E2X

⁄0

⁄1 E2X E3X E3Z

⁄2

⁄3 RSA

P308

⁄4

⁄5

SA-G01 SA-G03

AC
DC

AC
DC

C* E* D* C* E* D*

P A B 35(25)MPa {357(255)kgf/cm2} 1

T 21MPa {214kgf/cm2} 16MPa {163kgf/cm2}

300
120

300 300
120

240

– 120 – 120

R R

– F – F

G – G G – G

G J – J J – J

N N

– Q – – Q –

SOL. 1.8 2.0 4.2 5.5

SOL. 1.4 1.5 3.5 4.1

• JIS C 0920 IP65 • 2

–20 50°C

–20 70°C

15 300mm2/s

25 m

M5 45  4
M6 70  4

M8 70  4

M5  5 7N•m {51 71kgf•cm}
M6  10 13N•m {102 133kgf•cm}

(M8  20 25N•m {204 255kgf•cm})

(kg)

15
RSA-***-AR*-(H)-**-

23
SA-G01-AR-**-31

15
RSA-***-AQ*-(H)-**-

23
SA-G01-A3X-**-31

15
RSA-***-*-F(H)-**-

23
SA-G01-A8X0-**-31

MPa {kgf/cm2} (r/min) (kg)

MSA-01X-10 1/4

25 {255}

20
1.2 SA-G01-***-**-31

MSA-01Y-10 3/8 30

MSA-03-10 3/8 45
2.3 SA-G03-***-**-J21

MSA-03X-10 1/2 80

MS-03-30 3/8 45
2.3 SA-G03-***-**-21

MS-03X-30 1/2 80



E

E-15

(V) (Hz)
SA-G01 SA-G03

(A) (A) (W) (V) (A) (A) (W) (V)

C1
AC100

50

EAC64-C1

2.2 0.52 25 80 110

EBB64-C1

5.4 0.92 36.0 80 110

60 2.0 0.38 22
90 120

4.6 0.62 34.0
90 120

AC110 60 2.2 0.46 28 5.0 0.78 42.0

C115
AC110

50

EAC64-C115

2.0 0.47 25 90 120

EBB64-C115

5.0 0.85 36.0 90 120

60 1.8 0.35 22
100 130

4.2 0.57 34.0
100 130

AC115 60 2.0 0.42 28 4.6 0.72 42.0

C2
AC200

50

EAC64-C2

1.1 0.26 25 160 220

EBB64-C2

2.7 0.46 36.0 160 220

60 1.0 0.19 22
180 240

2.3 0.31 34.0
180 240

AC220 60 1.1 0.23 28 2.5 0.39 42.0

C230
AC220

50

EAC64-C230

1.0 0.24 25 180 240

EBB64-C230

2.5 0.42 36.0 180 240

60 0.91 0.17 22
200 260

2.1 0.29 34.0
200 260

AC230 60 1.0 0.21 28 2.3 0.36 42.0

E1 AC100 50/60 EAC64-E1-1A 0.31 27 90 110 EBB64-E1 0.40 34.0 90 110

E115
AC110

50/60 EAC64-E115-1A
0.26 25

100 125 EBB64-E115
0.33 31.0

100 125
AC115 0.27 27 0.34 34.0

E2 AC200 50/60 EAC64-E2-1A 0.15 26 180 220 EBB64-E2 0.22 37.0 180 220

E230
AC220

50/60 EAC64-E230-1A
0.12 24

200 250 EBB64-E230
0.16 30.0

200 250
AC230 0.13 27 0.17 33.0

D1 DC12 –––– EAC64-D1-1A 2.2 26 10.8 13.2 EBB64-D1 2.6 31.0 10.8 13.2

D2 DC24 –––– EAC64-D2-1A 1.1 26 21.6 26.4 EBB64-D2 1.5 36.0 21.6 26.4

●

31 01  
21 03 M8

J21 03 M6

C 50/60Hz  C1=AC100V C115=AC110V C2=AC200V C230=AC220V
D  D1=DC12V D2=DC24V
E 50/60Hz  

 E1=AC100V E115=AC115V E2=AC200V E230=AC230V

A2X H2X E2X A3X A3Z E3X E3Z H3X H3Z C7Y

 
01
03

G 

DIN

 
F  D* E*  
GR  C* D*
J  G C* D*
K  
N  
R  

   
X Y Z

A H C
 

E

P

BA

T

a

T

A B

P

b a

T

A B

P

b

T

A B

P

b a

0 1 2 3 4 5

6 7 8 9 1S 6S

T

A B

PT

A B

P

T

A B

PT

A B

P T

A B

PT

A B

P T

A B

P

T

A B

P T

A B

PT

A B

P T

A B

P

T

A B

PT

A B

P

1 P A B T R



G
J N

E

E-16

L H

SA-G01 49 81

SA-G03 60.5 100.5

L S D

SA-G01
AC 133.5

7.5 30
DC 140.5

SA-G03
AC 155.5

9.5 35
DC 173.5

E-4

L 45

PG11

G PF 1/2

H
28

φ

L

900

S

D
φ



AC
SA-G01-A**-*-C*-31
SA-G01-H**-*-C*-31

SA-G01-H**-R**-31
SOL a

SA-G01-C**-R-C*-31
SA-G01-E**-R-C*-31

DC
SA-G01-A**-D*/E*-31
SA-G01-H**-D*/E*-31
SA-G01-C**-D*/E*-31
SA-G01-E**-D*/E*-31

1 SA-G01-H**-D*/E*-31
SOL a

2 SA-G01-**-E*-31
1 96
2 73

SA-G01

ISO 4401-03-02-0-94
JIS B 8355 D-03-02-0-94

E

E-17

P

A
B

T

SOL  b

66
102

37
.5

39

46

25
.5 48

81 92
.5

141

49

7.5φ

5.5φ

SOL  aSOL  b

49.8

102102

204

218

148

109 39

37
.5

60.5

46

25
.5 48

81
2)

92
.5

1)

49

SOL  aSOL  b

5.5φ

T

B
P

A B A

T

P

12.7

30.2
40.520

83 7.57.5
98

27
30

5.
1

25
.9

31
3
1
.7

5
55

7.
5

7.
5

70

12 0.
75

11.5
41.5

71.5

11
.5

27
.5

43
.5

21.5

1
5
.5

5.5φ
4–   9.5 1φ
4–M5 12

4–   7.5φ
4–Rc "E"

( )

E

MSA-01X-10 1/4 1.2kg

MSA-01Y-10 3/8 1.2kg



SA-G03

M6 ISO 4401-05-04-0-94
JIS B 8355 D-05-04-0-94

E

E-18

AC
SA-G03-A**-*-C*-J21
SA-G03-H**-*-C*-J21

1 SA-G03-H**-*-C*-J21
SOL a

2 SS-G03

SA-G03-C**-*-C*-J21
SA-G03-E**-*-C*-J21

DC
SA-G03-A**-*-D*/E*-J21
SA-G03-H**-*-D*/E*-J21
SA-G03-C**-*-D*/E*-J21
SA-G03-E**-*-D*/E*-J21

1 SA-G03-H**-*-D*/E*-J21
SOL a

2 SA-G03-**-E*-J21
1 115.5
2 92.5

P

BT T
A

SA-G03-**-*-**-J21 SA-G03-**-*-**-21

φ D φ 6.8 φ 8.5

L 60.5 58

( )
A

B

P

T

P

BA
T

4–M6 12 (M8 15)

4–Rc "E"

20.6
23.8

54
77

93
100

70 11
4

1.
6

9.
516

.6
4692

5
22

32

5
1630

25 35

4–   11φ

4–   17.5 2φ

φ11
φ(  17.5 10.8)

E

M6
MSA-03-10 3/8

2.3kg
MSA-03X-10 1/2

M8
MS-03-30 3/8

MS-03X-30 1/2

SOL.  b

L

60.5117.5
178

60.5

70

36

68
.5 10

0.
5

11
2

93

Dφ

2

SOL.  b SOL.  a

117.5117.5
23555

2

SQL.   b SQL.   a

60.5135.5
196

27163

60.5

70

68
.5

36

10
0.

5
2)

1)
11

2

2



E

E-19

●

SA-G01
G03-***-C*  31

D*-(J)21

(EA41-1A)

No.1
No.2

COM

50/60Hz

D*

SA-G01
G03-***-R-C*  31-(J)21

(EA41-R*-1C)

No.1
No.2

COM

50/60Hz

SA-G01
G03-***-GR-C*  31-(J)21

(EA41-GRC*-1C)

COM

50/60Hz

SA-G01
G03-***-R-D*  31-(J)21

(EA41-DR*-1C)

COM

SA-G01
G03-***-GR-D*  31-(J)21

(EA41-GRD*-1C)

COM

SA-G01
G03-***-E* 31-(J)21

(EA42-1B)

No.1 No.2

COM

50/60Hz

SA-G01
G03-***-R-E*  31-(J)21

(EA42-R*-1B)

COM

50/60Hz

1 * 1 2
2 φ 8 φ 10
3 90°
4
5 J G G PF 1/2 PG11

EA42 EA42-R* G PF 1/2
6 Y M3
7 M3 0.3 0.5N•m {3.1 5.1kgf•cm}
8 E* Q EA-41-1A EA41-R*-1C

G PF 1/2



E

E-20

1

32mm2/s

1008060

2.0

1.6

r/min

1.2

0.8

MPa

0.4

20 40

1.8

0

1.4

1.0

0.2

0.6

f e

c

d

b a

{kgf/cm2 }

20.4

16.3

12.2

8.2

4.1

18.4

14.3

10.2

2.0

6.1

2.2

2.4

22.4

24.5

1.6

r/min

1.2

0.8
MPa

0.4

200

1.4

1.0

0.2

0.6

{kgf/cm2}

40 60 80 100 120 140 160

4.1

6.1

8.2

10.2

12.2

14.3

16.3

2

g e d

f
c

b

a

PTA PTB ATT BTT PTT

SA-G01

A2X, H2X, E2X d d – – –

A3X, H3X b b b b –

E3X b b b b –

A3Z, H3Z, E3Z a a a a –

A4, H4, C4 a a a a a

A5, H5, C5, C6S b b b b –

C1, C1S b b a b –

C2 a b b b –

C6 b b a a –

C7Y f f e e c

C8 a f b e c

C9 a a b b –

PTA PTB ATT BTT PTT

SA-G03

A2X, H2X, E2X e e – – –

A5 – c c – –

H5 c – – c –

A3X, H3X, E3X c c d d –

A3Z, H3Z a a d d –

E3Z b b a a –

C1 c c a c –

C2 a c c c –

A4, H4, C4 a a a a a

C5, C1S, C6S c c c c –

C6 c c a a –

C7Y g g g g f

C8 a g a g f

C9 a a c c –

sec

ON

SA-G01-**-(GR)-C*-31

SA-G01-**-(GR)-D*-31

SA-G01-**-(R)-E*-31

SA-G01-**-F(GR)-D*-31

SA-G01-**-F(R)-E*-31

0.02 0.03

0.03 0.04

0.03 0.04

0.07 0.10

0.07 0.10

0.02 0.03

0.02 0.04

0.07 0.10

0.04 0.07

0.10 0.15

14MPa {143kgf/cm2}

30r/min

SA-G03-**--(GR)-C*-J21

SA-G03-**--(GR)-D*-J21

SA-G03-**-(R)-E*-J21

SA-G03-**-F(GR)-D*-J21

SA-G03-**-F(R)-E*-J21

0.02 0.03

0.06 0.09

0.07 0.10

0.13 0.15

0.10 0.15

0.02 0.03

0.03 0.05

0.10 0.15

0.08 0.15

0.15 0.20

14MPa {143kgf/cm2}

70r/min

⎫
⎪
⎪
⎬
⎪
⎪
⎭

⎫
⎪
⎪
⎬
⎪
⎪
⎭



E

E-21

I

A

B
C

D

E
F

G

H

J

K

P

O N

M

L

r/min

50

40

30

20

10

0

  

10
{102}

20
{204}

25
{255}

MPa
{kgf/cm2}

r/min

  

100

80

60

40

20

0
10

{102}
30

{306}
35

{357}
20

{204}

A2X, H2X

E2X

A3X, H3X

E3X

A3Z, H3Z

E3Z

A5

H5

C1, C6

C1S, C5, C6S

C2, C9

A4

H4

C4

C7Y, C8

A2X, H2X

E2X

A3X, H3X

E3X

A3Z, H3Z

E3Z

A5

H5

C1, C6

C1S, C2, C5, C6S, C9

A4, H4

C4

C7Y, C8

K

J

K

J

D

D

–

I

I

I

K

F

F

F

K

K

J

K

J

D

D

I

–

I

I

K

F

F

F

K

–

–

L

L

L

L

L

L

M

L

L

L

N

–

–

B

A

D

D

A

A

1  C (E)

A

A

F

F

F

2  G (H)

SA-G01- -R- -31

 AC DC

SA-G01- -FR- -31

 DC

b

T

B a

P

Ab

T

B a

P

Ab a

T

B

P

A b

T

B a

P

Ab

T

B a

P

Ab

T

B a

P

A

P

O

P

O

L

L

–

P

P

P

L

L

P

P

O

P

O

L

L

P

–

P

P

L

L

P

MPa
{kgf/cm2}

1 AC
2 E

D



E

E-22

-

1 E* D*
2 AC C* E*
3

AC DC DC

SA-G03-**-C*-J21 SA-G03-**-**-J21

ab

P

BA

T T

A B

P

b a

T

A B

P

b a ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A2X – F E – G H

H2X – E F – H G

E2X – C C – D D

A3X A E E A F H

H3X A E E A H F

A3Z A A C A D D

H3Z A C A A D D

E3X, E3Z A C C A D D

A5 A – D A – G

H5 A D – A G –

C1S, C5, C6S A D D A G G

C1, C6 A D D B G G

C2 A G D A I G

A4, H4, C4 A A A A A A

C9 A G G A I I

C7Y, C8 B B B 1 C (E) C (E) C (E)

0 10
{102}

20
{204}

30
{306}

35
{357}

r/min

MPa {kgf/cm2}

D
G

F

20

40

60

80

100

120

140
A

B

C
E

MPa {kgf/cm2}

r/min

H
I F

E

C

G D

B

A160

140

60

40

120

100

80

20

35
{357}

30
{306}

20
{204}

10
{102}

0

DC

SA-G03-**-F-**-J21

ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A2X – E F

H2X – F E

E2X – C C

A3X A D F

H3X A F D

A3Z A C C

H3Z A C C

E3X, E3Z A C C

A5 A – E

H5 A E –

C1, C1S, C5, C6, C6S A E E

C2 A G E

A4, H4, C4 A A A

C9 A G G

C7Y, C8 1 B (H) B (H) B (H)

F

G

D

MPa {kgf/cm2}

r/min

100

25
{255}

20
{204}

10
{102}

60

0

A
120

H

B

140

80

E
C40

20



E

E-23

SA-G01-A**-C*-31 SA-G01-C**-C*-31

1A 1 B JIS B 2401 AS568 SAE

13 14 15 1620

1614 1513 20

5 2319 810 11 12 1718 6 41 7

16151413

7

20

10 17 11211 43 818 26 19 5

13 14 15 1620

13459 1811 12 17 1019 7

19 101712 711 189 5 4 3 1

SA-G01-A**-D/E*-31 SA-G01-C**-D/E*-31

SOL SOL

17 O AS568-012 (Hs90) 4 4

18 O 1A-P20 1 2

19 O 1B-P18 2 2

20 O S-25 1 2

1
2
3
4
5
6
7
8
9

10

A
B

A
C

11
12
13
14
15
16
17
18
19
20

O
O
O
O

SOL. SOL.

EDCS-A EDCS-C



E

E-24

SA-G03-A**-C*--(J)21 SA-G03-C**-C*-(J)21

O 1A/1B** JIS B2401-1A/1B-**

11 9 188 10 7 5 3 1

1920 214 16 1721

6

15

4

15

11 9 188 10 7 4 3 1

1920 14 16 1721

6

SA-G03-A**-D/E*--(J)21 SA-G03-C**-D/E*-(J)21

13 188 10 7 5 3 1

1917162120

11 9

214

4

15

12 6 911

16 17 19

1347108 1813

21 141520

612

/

AC SOL. DC SOL. SOL. SOL.

18 O AS568-014(Hs90) 5 5

19 O 1B-P28 2 2

20 O 1A-P26 AS568-026 1 2

21 O AS568-029 1 2

1
2
3
4
5
6
7
8
9

10

B

11
12
13
14
15
16
17
18
19
20
21

O
O
O
O

AC SOL. DC SOL.

SOL. SOL. SOL. SOL.

ECBS-AA ECBS-CA ECBS-AD ECBS-CD



SE TYPE SOLENOID OPERATED
DIRECTIONAL VALVE

SE 40 60r/min
10 16MPa

r M12-4 t G01

E

E-25

q •  

SE

w PC

PC

e

E-29

b JIS K2213 1

2

n

m

,

. E3

⁄0

⁄1 M12-4

PC

V07J

●

●

z

T DR

xT

c 4 1

2

v

NAS12

Device Net

M12-4

TÜV CE

JIS

SE-G01-**(G)R-**-40 SE-G03-**-GR-**(J)30

R/min MPa
{kgf/cm2} R/min MPa

{kgf/cm2}

A2X
T

A B

P

ｂ
30

16

{163}

40

10

{102}

A3X
T

A B

P

ｂ

40

50

H3X
T

A B

P

ａ
−

E3X
T

A B

P

ｂ ａ

50

C4
T

A B

P

ｂ ａ 30

C5
T

A B

P

ｂ ａ

40 60

C6
T

A B

P

ｂ ａ

(Hz)

SE-G01 SE-G03

(A) (W) (V) (A) (W) (V)

E1 AC100
50

EED64-E1 0.08 7.0 80 120
SLH1-03B-

R1-01
0.06 5.8 80 120

60

D2 DC24 − EED64-D2 0.2 4.8 21.6 26.4
SLH1-03B-

D2-01
0.2 4.8 21.6 26.4



E

E-26

12T

SE-G01 SE-G03

DC DC DC DC

D2 E1 D2 E1

P A B 16MPa {163kgf/cm2} 10MPa {102kgf/cm2}

T 16MPa {163kgf/cm2}
10MPa {102kgf/cm2}

(2MPa {21kgf/cm2} E3X )

/ 120 120

GR
R

GR

( k g )
SOL. 2.2 3.5

SOL. 1.7 3.3

• JIS C 0920 IP64 JIS C 0920 IP65

–20 50 –10 50

–20 70 -20 65

15 300mm2/s

25 m

M5 45    4

D-93

M6 40    4 M8 40    4

E-29

5 7N•m {51 71kgf•cm}
M6   10 13N•m {102 133kgf•cm}

M8   18 21N•m {184 214kgf•cm}

   40 01
 J30 03 M6 M8 30

D  D2 DC24V
E 50/60Hz  E1 AC100V

A2 A3

 01
 03

 G 

 GR  D2
    R E1
    V M12-4 – D2
   W M12-4 + D2

X

2 3 4 5 6

T

A B

P T

A B

PT

A B

P P

BA

T

A

P T

B

A H C

P

BA

T

ａ

T

A B

P

ｂ ａ

T

A B

P

ｂ

T

A B

P

ｂ ａ

C E



SOL b

SOL b

COM

SOL

56V
(100V) DC24V

SOL a

SOL b

COM

COM

50/60Hz

COM

SOL

430V AC100V
AC115V

SE-G01-A**-*R*-**-40 SE-G01-H**-*R*-**-40 D2 (DC24V) 1

E1 AC100VSE-G01-E3X-*R*-**-40C**

SE-G03
SOL. a

SOL. a

E

E-27

SE-G01-A***-(G)R-**-40
SE-G01-H***-(G)R-**-40

SOL b

SOL a

SOL b

P

A
B

T

A
**

3.5 10

2-G1/2

60.5

66
48.5

37
.5

81

162.5

12

26 32

46

25
.5

48
71

.5 87

5.5φ

48φ

7.5φ

SOL aSOL b

114 114
228

1 PC D2

SE-G01-C**-(G)R-**-40
SE-G01-E3X-(G)R-**-40

SS-G01 E-5

SE-G01-H***- G R-**-40

SOL. a



No.

SOL b

4

4

1

2V

3

SOL.b

1

2

3

SOL.b

3 COM ( )

1

2 SOL a

4 SOL b

4

3

2

1

1 COM ( )

2 SOL a

3

4 SOL b

M12-4

W

1

2

3

4

SOL.a

SOL.a

1

71
.5

67

M12-4

2

4

3

M12-4

M12-4

E

E-28

M12-4

SE-G01-**-GRV-D2-40
SE-G01-**-GRW-D2-40

SE-G03-C*-(G)R-**-(J)-30
SE-G03-E3X-(G)R-**-(J)-30

P

BA

T T

T A P B T T A P B T

6.
4

21
.4

684632
.5

11

3.2
16.7

108.5
85.5

37

30

14
95 9582

54
50.8

37.3
27

594
190.5

594
272

4-JIS B 240 1-1BP12  O

M12-4 M12-4
462 285.5

4-
  8

.5
(6

.5
)

φ

4-
  1

4(
11

)
φ

SE-G03-A***-(G)R-**-(J)-30



E

E-29

1 90%V AC 60Hz
2

32mm2/s

20

1.0

0.8

0.6

0.4

0.2

100 4030

a
b

c
d
e

f

r/min

MPa

P A P B A T B T P T

SE-G03

A2X d d − − −

A3X d d d d −

E3X d d c c −

C4 c c a a b

C5 d d d d −

C6 d d b b −

P A P B A T B T P T

SE-G01

A2X d f − − −

A3X f f e e −

H3X f f e e −

E3X c c e e −

C4 b b b b d

C5 e e d d −

C6 f f a a −

SE-G01 SE-G03

ab

P

BA

T T

A B

P

b a

T

A B

P

b a ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A2X − D D − E A

A3X A D D C E A

H3X A D D − − −

E3X A C C D D C

C4 C C C C F C

C5 A D D A B B

C6 B D D A B B

0 5 10 16

10

20

30

40

C

B

A

D

r/min

MPa
0 4 82 6 10

MPa

10

40

30

20

50

60

F E

D

A

B
C

r/min

30100 605020 40

1.0

0.8

0.6

0.4

0.2

d

c
b

a

r/min

MPa

L

0 40

55 95

110 150

L

55 105

90 140

110 160

145 195

165 215

200 250

220 270

SE-G03 SE-G01 D-93

30



E

E-30

SE-G03-A3X-GR-**-(J)30

T A P B T

15 13 5 712 6 4 3 8 1 2 9

14 17 101611

O 1A-** 1B-** JIS B 2401-1A-** 1B-**

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

O
O

O
O

SE-G01 SE-G03

SOL. SOL. SOL. SOL.

EEDS-01A EEDS-01C EECS-03A EECS-03C

SE-G01-A3X-(G)R-**-40

1 2176 810 11 12

13 14 15 16

318 19

20

547

SE-G03

SOL SOL

8 O 1B-P12 5 5

9,17 O 1B-P18 2 2

16 O 1A-P3 2 4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

A
B

A
C

O
O
O
O

O 1A-** 1B-** JIS B 2401-1A-** 1B-**

SE-G01

SOL SOL

17 O AS568-012  (HS90) 4 4

18 O 1A-P20 1 2

19 O 1B-P18 2 2

20 O S-25 1 2



E

E-31

WET TYPE SOLENOID OPERATED
DIRECTIONAL CONTROL VALVE

SL 30r/min
7MPa

q

w

e

AC 9.6W (60Hz) DC 10W

r

COM

t

y

u

( C E U L

CSA)

JIS
(r/min)

T

A B

P

b
-A5-

30

P

BA

T

a
-H5-

T

A B

P

ｂ
-A3X-

T

A B

P

ａ
-H3X-

T

A B

P

ｂ ａ
-E3X-

T

A B

P

b a -C1-

T

A B

P

b a -C2-

JIS
(r/min)

T

A B

P

ｂ ａ -C4-

30

T

A B

P

ｂ ａ -C5-

T

A B

P

ｂ ａ -C6-

T

A B

P

b a -C9-

T

A B

P

b a -C6S-

T

A B

P

b a -C7Y- 15

AC
DC

C1 C2 E1 D2

P A B 7MPa {71kgf/cm2}

T 7MPa {71kgf/cm2}

/ 240 120 240

R

G − G

N

− Q −

(kg)

S O L . 1.5 2.0

S O L . 1.2 1.5

−20 70

15 300mm2/s {cSt}

90

25 m

12T M5 45 4

5 7N•m {51 71kgf•cm}



E

E-32

●

z

T R

T

R

x T

c 4

2 1

v

NAS12

b JIS K 2213 1

2

n

m

, AC

.

⁄0 E3X

⁄1

⁄2

●

(r/min) (kg)

MSA-01X-10 1/4 20
1.2

MSA-01Y-10 3/8 40

AC
DC

C1 C2 E1 D2

V AC100 AC110 AC200 AC220 AC100 DC24

Hz 50 60 60 50 60 60 50/60 −

01

EL64-C1 EL64-C2 ELC64-E1-1A ELC64-D2-1A

A 1.30 1.10 1.30 0.65 0.55 0.65
0.11 0.42

A 0.30 0.24 0.28 0.15 0.12 0.14

W 12.0 9.6 12.2 12.0 9.6 12.2 10 10

V 80 110 90 120 160 220 180 240 90 110 21.6 26.4

MPa(kgf/cm2) 7 {71}

MΩ 100 500V

1 1 DC IC D2 G
2 DC RAC E1 50/60Hz

C 50/60Hz C1=AC100V C2=AC200V
D  D2=DC24V
E 50/60Hz E1=AC100V

G C   D2
N D2 E1
Q E1

A3X, H3X, E3X, C7Y

01

SL

X Y

6 7

T(R)

A B

P T(R)

A B

P

6S

T(R)

A B

P

9

T(R)

A B

P

1 2 3 4 5

T(R)

A B

P T(R)

A B

PT

A B

P T(R)

A B

P T(R)

A B

PT(R)

A B

P

A H C E

P

BA

T

a

T

A B

P

b a

T

A B

P

b

T

A B

P

b a

1 P A B
T R



E

E-33

140.5

30

90

7.5

DC

●

●

G

SW

N

Q

z E1
D2

x



AC
SL-G01-A**-R-C *-31
SL-G01-H**-R-C *-31

SL-G01-H**-R-**-31
SOL a

SL-G01-C**-R-C *-31
SL-G01-E**-R-C *-31

DC
SL-G01-A**-R-D/E *-31
SL-G01-H**-R-D/E *-31
SL-G01-C**-R-D/E *-31
SL-G01-E**-R-D/E *-31

SL-G01

ISO 4401-03-02-0-94
JIS B 8355 D-03-02-0-94( )

T

B
P

A B A

T

P

12.7

30.2
40.520

83 7.57.5
98

27
30

5.
1

25
.9

31
3

1
.7

5
55

7.
5

7.
5

70

12 0.
75

11.5
41.5

71.5

11
.5

27
.5

43
.5

21.5

1
5

.5

5.5φ
4–   9.5 1φ
4–M5 12

4–   7.5φ
4–Rc "E"

E

E-34

SOL b

SOL a

SOL b SOL a

SOL b SOL a

P

A

B

T

SOL b

3.5 10

6646

25
.5

48
71

.5 87

2-G PF 1/2

66

48.5

48.5109
157.5

37
.5

60.5

79
127.5

30.5
79 79

158

12

3226

2.8φ

7.5φ

5.5φ

5.5φ

E

MSA-01X-10 1/4 1.2kg

MSA-01Y-10 3/8 1.2kg



E

E-35

1 1

2
3 M3
4 0.5 0.7N•m {5.1 7.1kgf•cm}

SOL b SOL a
COM

SOL a

SOL b

AC SL-G01-***-R-C*-31

50/60Hz

COM

AC
SL-G01-***-GR-C*-31

50/60Hz

COM

SL-G01-***-R-E*-31

50/60Hz

COM

DC SL-G01-***-R-D*-31
COM

DC
SL-G01-***-GR-D*-31

COM

SL-G01-***-QR-E*-31 E-4



E

E-36

20mm2/s {cSt}

P A P B A T B T P T

A5 − c c − −

H5 c − − c −

A3X, H3X, E3X b b e e −

C1 c c a c −

C2 a c e c −

C4 a a c c d

C5, C6S c c c c −

C6 c c a a −

C7Y f f e e d

C9 a a e e −

0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

2

4.1

6.1

8.2

10.2

12.2

14.3

5 10 15 20 25 30

(MPa)

{kgf/cm2}

f

e

d

c
b

a

r/min

-

ab

P

BA

T T

A B

P

b a

T

A B

P

b a

A5

A

− B

H5 B −

A3X, H3X, E3X

C1, C2, C4, C5 

C6, C9, C6S

B B

C7Y C C C

30
A

B

C

20

10

0
2

{21}
4

{41}
6

{61}
7

{71}

(R/min)

(MPa)
{kgf/cm2}

1

2 E1 Q D2

(sec)

ON

SL-G01-**-R-C*-31 0.010 0.020 0.010 0.020 7MPa {71kgf/cm2}

SL-G01-**-R-E1-31 0.055 0.080 0.150 0.185 20r/min

SL-G01-**-(G)R-D2-31 0.055 0.080 0.025 0.035 40mm2/s {cSt}



13

10 18 11 12 6 19 17 3 1 7 4 5 8 2

11 12 9 19 5 4 17 3 1 7 18 1010 18 11 12 6 19 17 3 1 7 4 5 8 2

20 14 15 16

11 12 9 19 5 4 17 3 1 7 18 10

13 20 14 15 16

13 20 14 15 1613 20 14 15 16

E

E-37

SL-G01-A **-R-C *-31 SL-G01-C **-R-C *-31

O 1A/1B- JIS B 2401-1A-1B-

AS568 SAE

SL-G01-A **-R-D/E *-31 SL-G01-C **-R-D/E *-31

/

DC SOL AC SOL SOL SOL

17 O AS568-012 (Hs90) 4 4

18 O 1A-P20 1A-P18 1 2

19 O 1B-P18 2 2

20 O S-25 AS568-025 (Hs70) 1 2

1
2
3
4
5
6
7
8
9

10

A
B
C

A
C

11
12
13
14
15
16
17
18
19
20

O
O
O
O



E

E-38

DSS (DSA) TYPE SOLENOID CONTROLLED
PILOT OPERATED DIRECTIONAL VALVE

DSS (DSA)22 300 600r/min
32 35MPa

q

SS SA -G01

w • 

04 300r /min 06

600r/min

e

r

t

1 E-43 E-44
2
3 SS(SA)-G01 E-3 E-15

04 06 

DSS (DSA)-G04-***-R-**-22 DSS (DSA)-G06-***-R-**-22

MPa {kgf/cm2}

P.A.B 35 {357} 32 {326}

T
16 {163} 16 {163}

21 {214} 21 {214}

R/min 300 600

R/min 150 300

MPa {kgf/cm2} 25 {255} 25 {255}

MPa {kgf/cm2}

A **

0.8 {8.2} 0.8 {8.2}E **

C **

D ** 1.2 {12.2} 1.2 {12.2}

0.45 {4.6} *3Z *4 *7* *8

/ min 120 120

(cm3)
A ** 8.0 20.0

C ** 4.0 10.0

kg

A ** 8.7 (9.5) 14.5 (15.4)

E **
9.2 (10.0) 15.0 (15.9)

C **

D ** 10.5 16.5

• JIS C 0920 DSS IP64 • DSA IP65 •

–20 50

–20 70

15 300mm2/s

25 m

M6 45     2
M10 50   4

M12 60    6

N • m {kgf • cm}

M6      10 13 {102 133}

M10    45 55 {460 560}
M12    60 70 {612 714}



E

E-39

●

z

DR 1

DR2

x

E-45

c JIS

E-43 E-44 JIS

v

25MPa

b PT DSS (DSA)-G**-C7*-

**-22 C7Y

n

L

m (E3*)

,

. (A3Z E3Z C4 D4)

PT (C7X C7Y D7X

D7Y) PAT (C8 D8)

⁄0

DSS (DSA)-G04 DSS (DSA)-G06

04 06

a

P T

A B

Y(DR1)

b

P

b

T

A B

Y(DR1)

a

Y(DR1)

a

A

P T

B

b

P' T'

A' B'
a

B

TP

A

b

Y(DR1)
T'P'

A' B'

A

B

A

B

A P A B T

( C7Y P B A T)

B P B A T

( C7Y P A B T)
A

B



E

E-40

C 50/60Hz C1 AC100V C115 AC110V C2 AC200V C230 AC220V
D  D1 DC12V D2 DC24V
E 50/60Hz

 E1 AC100V E115 AC115V E2 AC200V E230 AC230V

*3* *7*
X Y Z

C

1, 2, 3, 4, 4S,
5, 6, 6S, 7, 8

A
E
C
D

04 06

  G

DSS
DSA DIN

ABC
A
E
L
P P

Y

R
DSS
DSA

N   
Q   
GR

  

X Y

1 2 3 4 4S 5 6S

A E C D

Z

6 7 8

T

A B

PT

A B

PT

A B

P T

A B

PT

B

T

A B

P T

A B

P T

A B

PT

A B

PT

A B

P T

A B

P

TP Y(DR1)

BA

Y(DR1)P T

A B

Y(DR1)P T

A B

L(DR2)P T

A B

Y(DR1)

PP DR

5 7N•m {51-71kgf-cm

G04 G06

SS(SA)-G01-A3XDSS(DSA)-G**-A**
SS(SA)-G01-E3XDSS(DSA)-G**-E**
SS(SA)-G01-C6DSS(DSA)-G**-C**
SS(SA)-G01-C9DSS(DSA)-G**-D**

SS(SA)-G01-H3X

M5 45    4

M5 85    4

M5 125  4

M5 165  4

(kgf)

4.5G04

5.2G06

MDS-04-10

MDS-04X-10

Rc 
1/2

Rc 
3/4

Rc 
3/4MDS-06-30

Rc1MDS-06X-30

1.2

0.8

0.4

12.2
{kgf/cm2}

0.8206
04

0.41

100 200 300 500400
/min

MPa

*

*
*

* PP C7Y
*

P

Y

*
25 MPa {255kgf/cm2}

* PP DR
PP E
DR A

* DR

*

DSS (DSA)-G06

Y(DR1)

P

a

T

A B

Y(DR1)

a

B

TP

A

(DR)(PP)
YX

A B

C



Y

143
93

245

SOL bSOL a

Y

22
8

(2
33

.5
)

SOL bSOL a

Y

SOL b

AC102
DC109

SOL a

AC204
DC218

E

E-41

DSS(DSA)-G04-A**-R-**-22

T

L

P

X
Y

B

A

L

A
T

B
P

Y
X

4–M10 17

2–M6 12

92
7011

1.6
14.3
15.9

69.9
57.2
55.6

34.9

71.511

65
.9 88

.1
12

3

18
.334

.150
76

.610
1.

6
14

2
20

.2
1111

16
4

21
35

14.4
16

16

41.5
52

55.7

17
.2

37
.2 49

.2 80
.2 92
.2 11

4.
2

12
5.

7

3-   6φ

2-   4φ

4-   17.5 11
      11

φ
φ

3–Rc1/4

4–Rc E4–   17.5φ

EDSS(DSA)-G04-C**-R-**-22 DSS(DSA)-G04-D**-R-**-22

A
E A

DSS(DSA)-G04-C**-RY-**-22 DSS(DSA)-G04-E**-LR-**-22

D C

ISO 4401-07-06-0-94
JIS B 8355 D-07-06-0-94 DSS(DSA)-G04

E

MDS-04-10 1/2
4.5kg

MDS-04X-10 3/4

( )

DSA-G04-***-RY-**-22

DSS DSA

Y

SOL b

X

Y

P
A

B

T

X PP

Y DR1

L DR2

61
AC150.5(141)
DC157.5(148)

AC102
DC10948.5(39)

153.6
102

52

34

18
2

19
3.

5

33 35

91

10
1

4

17
2.

5

45.5

2-G 1/2 ( PF)

18
8

6.6φ
2–   11 1φ

11φ
4–   17.5 1φ

2-    3φ

Y

8

SOL bSOL a

276
88

326



SOL a

AC102
DC109

SOL b

AC204
DC218

101.5
178.5

306

SOL aSOL b

96
346  12.5

  417

SOL aSOL b

(2
52

.5
)

24
7

SOL aSOL b

E

E-42

DSS(DSA)-G06-A**-R-**-22

T P

A B
X

Y

L

6–M12 25

92
.1

74
.6 73

46
19

17
.5

4.
8

12

154
130.2

112.7
100.8
94.5

77
53.2

29.4
17.5

5.6

11
8

12

25.4
180.8
207

32
35

2–   11φ
Rc1/4

4–   20φ
Rc E

2–  7 8φ

4–   20 13
       14

φ
φ

   11φ
Rc1/4

EDSS(DSA)-G06-C**-R-**-22 DSS(DSA)-G06-D**-R-**-22

( )

A
E A

DSS(DSA)-G06-C**-RY-**-22 DSS(DSA)-G06-E**-LR-**-22

D C

ISO 4401-08-07-0-94
JIS B 8355 D-08-07-0-94 DSS(DSA)-G06

E

MDS-06-30 3/4
5.2kg

MDS-06X-30 1

( )

DSA-G06-***-RY-**-22

DSS DSA

Y DR1

X PP

L DR2

41

50.5
127.5

255

SOL a

48.5(39)
AC102
DC109

AC150.5(141)
DC157.5(148) 61

2-G 1/2 ( PF)

58
116

20
7

19
1.

5
14

5.
5

12
0

4843
6

20
1

21
2.

5

13.8φ
6–   21 2φ

2-    6φ



E

E-43

DSS(DSA)-G04

DSS-G04-C5
C1

32mm2/s

1.2{12.2}

1.0{10.2}

0.8{8.2}

0.6{6.1}

0.4{4.1}

0.2{2}

100 200 3000

6 5 4 2 2

4 3 1

2AP

4TB

3TP

3

2

1

     /min

MPa
{kgf/cm2}

a

 Y
(DR1)

BA

TP

b

0.15

0.10

0.05

5{51} 10{102} 15{153} 20{204} 25{255}0

sec

MPa {kgf/cm2}

SOL, OFF

SOL, ON

JIS - JIS -

22

DSS(DSA)

-G04

-A3X-

A B b
3 3

YP T
24 300

200

100

10{102} 20{204} 30{306}
0

 /min

MPa {kgf/cm2}

22

DSS(DSA)

-G04

-E3X-

a

P T

A B

Y

b

24

33

300

200

100

0
10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-A3Z-
P T

A B b

Y
14

22

-E3Z-
Y

b

P T

A Ba

1

22

4

-A3Y-
Y

b

P T

A B

24

33

-E3Y-
b

YP T

A Ba

24

33

33

DSS(DSA)

-G04

-C1-

a

P T

A B

Y

b

14

33

300

200

100

0

PP-0.8MPa {8.2kgf/cm2}

PP-1.2MPa {12.2kgf/cm2}

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}
33

DSS(DSA)

-G04

-D1- P T

A B

Y

b

L

a

14

33

300

200

100

0
10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-C2-
b

YP T

A Ba

24

32

-D2-
Y

b

L

a

P T

A B

24

32

-C5-
b

YP T

A Ba

24

33

-D5-
b

YP T

A Ba

L
24

33

-C6-
a

P T

A B

Y

b

14

33

-D6-
a

P T

A B

Y

b

L
14

33

-C6S-
P T

A B

Y

ba

24

33

-D6S-
a

P T

A B

Y

b

L
24

33

-C4S-
a

P T

A B

Y

b

24

33
300

200

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-D4S-
b

YP T

A Ba

L
24

33

-C4-
a b

P T

A B

Y
14

22

3

-D4-
a

P T

A B

Y

b

L
14

22

3

-C8-
a

P T

A B

Y

b

24

32

5

300

200

100

0
10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-D8-
a

P T

A B

Y

b

L
24

32

5

-C7X-

-C7Y-

b

YP T

A Ba

53

44

6

-D7X-

-D7Y-

b

YP T

A Ba

L
53

44

6

JIS



JIS - JIS -

2

DSS(DSA)

-G06

-A3X- P T

A B a

Y

1 1

2 1 600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

2

DSS(DSA)

-G06

-E3X-

b

P T

A B

Y

a
1 1

2 1 600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-A3Z-
P T

A B a

Y

1 1

2 1

-E3Z-
Y

a

P T

A Bb
1 1

2 1

-A3Y-
Y

a

P T

A B
1 1

2 1

-E3Y-
a

YP T

A Bb
1 1

2 1

3

DSS(DSA)

-G06

-C1-

b

P T

A B

Y

a
1 1

2 1

PP-0.8MPa {8.2kgf/cm2}

PP-1.2MPa {12.2kgf/cm2}

600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}
3

DSS(DSA)

-G06

-D1-
P T

A B

Y

a

L

b
1 1

2 1

600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-C2-
a

YP T

A Bb
1 1

2 1

-D2-
Y

a

L

b

P T

A B
1 1

2 1

-C5-
a

YP T

A Bb
1 1

2 1

-D5-
a

YP T

A Bb

L

1 1

2 1

-C6-
b

P T

A B

Y

a
1 1

2 1

-D6-
b

P T

A B

Y

a

L

1 1

2 1

-C6S-
P T

A B

Y

ab
1 1

2 1

-D6S-
b

P T

A B

Y

a

L

1 1

2 1

-C4S-
b

P T

A B

Y

a
1 1

2 1

600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-D4S-
a

YP T

A Bb

L

1 1

2 1

-C4-
b a

P T

A B

Y

1 1

2 13

-D4-
b

P T

A B

Y

a

L

1 1

2 13

-C8-
b

P T

A B

Y

a
1 1

2 15

600

400
500

200
300

0

100

10{102} 20{204} 30{306}

 /min

MPa {kgf/cm2}

-D8-
b

P T

A B

Y

a

L

1 1

2 15

-C7X-

-C7Y-

a

YP T

A Bb
3 2

2 45

-D7X-

-D7Y-

a

YP T

A Bb

L
42

23

5

E

E-44

DSS(DSA)-G06

DSS-G06-C5
C1

2.0{20.4}

1.6{16.3}

1.2{12.2}

0.8{  8.2}

0.4{  4.1}

200 400 600100 300 5000

5 4

AP

TB

TP

3

2

1

1

2

4

1 1

2 4 1

      /min

MPa
{kgf/cm2}

a

P T

A B

 Y
(DR1)

b

0.15

0.10

0.05

5{51} 10{102} 15{153} 20{204} 25{255}0

sec

MPa {kgf/cm2}

SOL, OFF

SOL, ON

JIS



2

7

15

512141311314

61718

P R

P R

  P–P R–R

9 A 16

10

X

8B

C

PT

P Y(DR1) X(PP)

61718

15

7

2512141113314

P

R

RR

P

9

X

A 16

10

8 B

C

P Y(DR1)X(PP)

T

  P—P R—R

E

E-45

DSS (DSA)-G04-C**-R-C*-22

1 O 1A/1B/4D-** JIS B 2401-1A/1B/4D-**
2 SS/SA-G01-**-31

DSS (DSA)-G06-C**-R-C*-22

1
2
3
4
5
6
7

8
9
10
11
12
13

O
O

14
15
16
17
18

O
O
O

A X

X A

B C

C B

04 06 

SOL. SOL. SOL. SOL.

EDBS-04AA-1A EDBS-04CA-1A EDBS-06AA-1A EDBS-06CA-1A

04 06 

12 O 1B-P34 1B-G45 2

13 O 1B-P22 1B-P28 4

14 O 1B-P10A 1B-P20 2

15 O 1B-P9 1B-P10 2

16 O 1B-P8 1B-P8 3



E

E-46

FINE SOLENOID VALVE

SF
10 40r/min

21MPa

q

2

w

e •

SOL.a SOL.b

ON OFF

5

●

z

P→A(B) B(A)→T

3.5MPa {35.7kgf/cm2}

x

c

• C5**
C6S**

•

v

•

b

• IC

•

• 5 50

n

•
NAS11

•
•

 D2: DC24V

   
A

10  20  40    /min

5, 6S

C

 G
01 01

ab

P T

A B

DR

DR

a

P

b BA

T
1 PTA PTB 1.0MPa {10.2kgf/cm2} 

2
3 12T
4 Dr

Dr

SF-G01
-C*10-D2-10

SF-G01
-C*20-D2-10

SF-G01
-C*40-D2-10

MPa {kgf/cm2} 21 {214}

R/min 1 10 20 40

R/min 1 5 10 10 20 20 40

R/min 1 0.5 4 2 8 4 16

MPa {kgf/cm2} 7 {71}

SEC 0.1 2

2 7

2 3

V D2 : DC24V

W 36W

• JIS C 0920 IP63 •

5 50°C

5 60°C

15 300mm2/s

25 m

M5 45  4

5 7N-m {51 71kgf-cm}



●

E

●

(1)
IC

(2)
● SOL.a SOL.b

VR1 VR5

●

VR1 VR5

●

VR1•2•4•5
–––––––– Min 

VR3    –––––––– Max 

VR

●

270
3

E-47

m

(1)

30 60
(2)

SW2

COM

COM

SW1

SW2

DC24V

SW1

DC24V

ON

ONSW 1

SW 2

0

OFF
VR5

ON
VR2

VR3VR2 VR4

SOL b SOL a

SOL a OFF VR 5
SOL a VR 4

SOL a VR 3

SOL b VR 3

SOL b VR 4

SOL b OFF VR 5
SOL a ON VR 1

SOL a VR 2

SOL b ON VR 1
SOL b VR 2

JIS

C5** C6S**

JIS
ab

P T

A B ab

P T

A B

● A

SW 2 ON

SW 1 ON



SOL   aSOL   b

SOL–b

SOL–a

P

A

B

T

2 G PF 1/2

40.5
30.2

21.5

12.7

32
.5

31
0.

75
25

.9
15

.5
5.

1

46

25
.5

4
8

92
.5 11

2.
5

37
.5

216
66

137

5.5φ

E

E-48

SF-G01-C***-(A)R-D2-10

32mm2/s

40

C540
C6S40

C520
C6S20

C510
C6S10

30

20

10

0 10{102} 20{204}

   /min

MPa {kgf/cm2}

SW 1 ON

SW 2 ON

0.00 20.00s

OFF

OFF

Max Max

0

 10   /min

 0.5   /min 0.5   /min

BA

TP

b a

• -

•
•

• SF-G01-C510-R-D2-10
• 21MPa {214kgf/cm2}
•

•



E
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19 18 10 13 14 8 9 17 12 11 7

161 534621520

EFS

1 O 1B-** JIS B 2401-1B-**
2 R0-P3-VS

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

B

O
O
O
O
O

/

16 O AS568-012 (Hs90) 4

17 O AS568-019 4

18 O AS568-019 (Hs90) 2

19 O AS568-017 (Hs90) 2

20 O P3 2 2

SF-G01-C***-(A)R-D2-10



NONE LEAK TYPE
SOLENOID VALVE

SNH
20 100r/min

35MPa

E

E-50

q

35MPa {357kgf/cm2}

w

e

r ISO 01 03

t EC

06

2

06

1 1 / (0.05cm3/min)
2 E* IP64 • 
3 12T
4 01

●

z B

x M N
B

5MPa {51kgf/cm2}
HQ A2K

N

c

v

b

NAS12
n B

m

,

SNH-G01 SNH-G03 SNH-G04 SNH-G06

JIS

AR

A

B
b

HQ

A

B
a

A2K
b

A B

P

MPa {kgf/cm2}

P A B

35 {357}

-

R/min

AR, HQ;10-20

A2K;  5-20
20-40 40-60 60-100

/ 120

• JIS C 0920 IP65 • 2 IP64

–20 50 °C

–20 70 °C

15 300mm2/s

25

AR•HQ(A2K)kg 1.8 (2.2) 5.2 5.5 6.9

M5 45  4 M8 70  4 M8 70  4 M10 75  4

N-m {kgf-cm}
6 8

{61 81}

30 35

{306 357}

30 35

{306 357}

55 60

{561 612}



E
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● SNH-G01

V Hz
SNH-G01 SNH-G03

A W V A W V

E1 AC100 50/60 EAC64-E1-1A 0.31 27 90 110 EBB64-E1 0.40 34 90 110

E115
AC110

50/60 EAC64-E115-1A
0.26 25

100 125 EBB64-E115
0.33 31

100 125
AC115 0.27 27 0.34 34

E2 AC200 50/60 EAC64-E2-1A 0.15 26 180 220 EBB64-E2 0.22 37 180 220

E230
AC220

50/60 EAC64-E230-1A
0.12 24

200 250 EBB64-E230
0.16 30

200 250
AC230 0.13 27 0.17 33

D1 DC12 EAC64-D1-1A 2.2 26 10.8 13.2 EBB64-D1 2.6 31 10.8 13.2

D2 DC24 EAC64-D2-1A 1.1 26 21.6 26.4 EBB64-D2 1.5 36 21.6 26.4

V Hz
SNH-G04

A W V

E1 AC100 50/60 EBB64-E1 0.40 34 90 110

E2 AC200 50/60 EBB64-E2 0.22 37 180 220

D2 DC24 EBB64-D2 1.5 36 21.6 26.4

V Hz
SNH-G06

A A W V

E1 AC100 50/60 EBB64-D60 0.71 0.36 33.2 90 110

E2 AC200 50/60 EBB64-D120 0.39 0.19 36.4 180 220

D2 DC24 EBB64-D17 3.0 1.5 37.4 21.6 26.4

● SNH-G03, G04

● SNH-G06



E

E-52

11 01
10 03, 04, 06

D D1 DC12V D2 DC24V
E 50/60Hz

E1 AC100V E115 AC115V 01 03 04 06
E2 AC200V E230 AC230V 01 03 04 06

M
N
R 06

GR  06 01 03 04 E*

AR 2
HQ 2
A2K 3 01

01, 03, 04, 06

SNH

•

1 06 EC

2 N

M N R GR

01 N  N  N  N  

03 N  N  N  N  

04 N  N  N  N  

06 N  N  

M N

90

38mm



G01

G03

G04

EA41-1A

D*

No.1 No.2

COM

EA41-DR1/2-1C

D* R

No.1 No.2

COM

EA41-GRD1/2-1C

D* GR

COM

EA42-1B

E*

No.1

No.2

COM

50/60Hz

EA42-R1/2-1B

E* R

COM

50/60Hz

E

E-53

• 01 03 04 06 EC

1 1 2 1 AC100V DC12V 2 AC200V DC240V
2 φ 8~φ 10
3 90
4
5 M3
6 M3 0.3 0.5N•m {3 5kgf•cm}

G PF 1/2



E

E-54

● 06 EC

SNH-G06

EC EC

2

EN41-06** 90

SOL ON

SOL OFF

06

DC24V

EC

EN41-06D2

P
W
M

+

–

EC

EN41-06E1/E2

P
W
M

COM

50/60Hz

No.1 No.2

Y



E

E-55

SNH-G**-AR-**-11
10

SNH-G**-HQ-**-11
10

1 01 03 04 E* 90 06
2 E* 01 03 04
3 01 03 P T O P T

A B

D C
A B

E

360 1

G
F

H

Iφ
Jφ

8 10φ

A B C D E F G 2 H I J

01 100 60.5 160.5 60.5 46 48
91

(94.5)
37.5 9 5.5

03 114 89 203 63 70 72
112

(115.5)
58 14 8.5

04 132 71 203 63 75 71
112

(115.5)
58 14 8.5

06 137 82 219 63 85 71 115.5 60 18 11

C D E F G 2 K L

01 160.5 60.5 46 48
91

(94.5)
70.5 90

03 203 63 70 72
112

(115.5)
89 114

04 203 63 75 71
112

(115.5)
83 120

06 219 63 85 71 115.5 100 119

01-AR/HQ (ISO 4401-03-02-0-94 )

A B

77
40.5

30.2

0.
75

15
.5

31
31

.7
5

12.7

24

7φ

4–M5 12

03-AR/HQ (ISO 4401-05-04-0-94 )

A B

4–M8 15

70
46

21
.4

104
25 54

37.3

16.7

10φ

M6

04-AR/HQ

A B

75
9.

5
56

28

104
43 30

26

4–M8 15

14φ

06-AR/HQ

A B

85
10

.5
64

32

120
48 42

23φ

4–M10 18

A B

DC
LK

E

G
F

360 1



E
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A B

P

SOL   b

360
1 90

24
48

79
.5

91
(9

4.
5)

463125
.915
.5

39

12.7
21.5
30.2
40.5106.5    

18660.7

0.
7552 52

104

31
.7

5

37
.5

8-10φ

9φ
5.5φ

SNH-G01-A2K-*-D*/E*-11

32mm2/s

r/min

00

0.5

1

1.5

2

2.5

3

5.1

10.2

15.3

20.4

25.5

30.6

20 40 60 80

a b

MPa

{kgf/cm2}

1 E* 90
2 E*

01-A2K (ISO 4401-03-02-0-94 )

A B

PP

40.5

30.2
21.5

12.7

4632
.5

3125
.9

0.
75

15
.5

104

30.5

7φ

4–M5 12

01 03 04 06

A↔B a b c d

P↔A P↔B a

0
0

20 40 60 80 100 120 140 160 180

0.5

1

1.5

2

2.5

3

5.1

10.2

15.3

20.4

25.5

30.6

c d

{kgf/cm2}

MPa

r/min



E

E-57

G01 G03 

35MPa {357kgf/cm2}
01: 20r/min
03: 40r/min
04: 60r/min
06: 100r/min

ISO VG68

SEC

T1 (ON) T2 (OFF)

01
D* 0.03 0.05 0.04 0.06

E* 0.04 0.06 0.08 0.10

03
D* 0.06 0.08 0.04 0.06

E* 0.07 0.09 0.08 0.10

04
D* 0.09 0.11 0.06 0.08

E* 0.12 0.14 0.14 0.16

06
D* 0.04 0.06 0.06 0.08

E* 0.09 0.11 0.14 0.16

200

A

B

C

A : AR(A-B)
B : AR(B-A)
C : HQ(A-B)&(B-A)

180

160

140

120

100

80

60

40

20

0
0 5

{51}
10

{102}
15

{153}
20

{204}
25

{255}
30

{306}
35

{357}

SNH-G04-AR/HQ

 /min

250

A

B

C

A : AR(A-B)
B : AR(B-A)
C : HQ(A-B)&(B-A)

225

200

175

150

125

100

75

50

25

0
0 5

{51}
10

{102}
15

{153}
20

{204}
25

{255}
30

{306}
35

{357}

SNH-G06-AR/HQ

 /min

MPa {kgf/cm2} MPa {kgf/cm2}

A B

No.

20

40

60

10 20 300
{102} {306}{204}

MPa{kgf/cm2}

r/min

C

B

A
B: AR(B→A)
A: AR(A→B)

C: HQ(A→B)&(B→A)
D: A2K(P→A, B)&(A, B→P)

D
40

80

120

10 20 300

B: AR(B→A)
A: AR(A→B)

C: HQ(A→B)&(B→A)

C

B

A

r/min

MPa{kgf/cm2}

{102} {306}{204}

ms

OFF OFF

ON

T1 T2



E

E-58

SNH-G01-AR-**-11 SNH-G01-HQ-**-11

O 1B JIS B2401-1B T2 JIS B 2407-T2
*

13 24 25 4 7 18 2

26101171936 8222011512 21 14 9

25 23

1 27

18 4 72 24 13

10 19 6 9 20 11 5 122122

25

8 14173

23

13 24 8 23 4 7 18 225

2610131719692011145152112 16 22

2274252324182

2116155141120961719327110 12

13

8

13 24 23 7 25 4 8 18

12 21 5 14 11 20 22 9 6 19 17 3 1 10 2

SNH-G01-A2K-**-11

03 03
SNH-G04-AR-**-10 SNH-G04-HQ-**-10

06 06

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27

O
O
O
O
O

01 03 04 06
AR HQ A2K

17 O AS568-012 (HS90) IB-P12 IB-P16 IB-P28 2 3

18 O IB-P22 IB-P32 IB-P32 IB-P32 2 2

19 O AS568-017 (HS90) IB-P22 AS568-120 (HS90) IB-P26 2 4

20 O S-25 AS568-029 AS568-029 AS568-029 1 1

21 O 1A-P20 AS568-026 AS568-026 AS568-026 1 1

22 T2-P22 T2-P32 T2-P32 T2-P32 2 2

23 * * * * 1 1



SOLENOID VALVE WITH 
MONITORING SWITCH

SAW 100r/min
35MPa

E

E-59

Spool
ON/OFF

ON/OFF

ISO 12100 JIS
JIS B 9700

q

w

SA-G01

e

DIN

E-65

PAT.PEND

SOL-ON

JIS
MPa {kgf/cm2} r/min MPa {kgf/cm2} r/min

A B

P T

b -A2X-

35 {357}

30

25 {255}

30

A B

P T

b -A3X- 80

50

A B

P T

b -A5- 100

-C1- 80

A B

P T
b a

-C5- 100

A B

P T
b a

-C6- 80

A B

P T
b a

-C1S-

100
A B

P T
b a

-C6S-

A B

P T
b a



E

E-60

1 ON OFF
W/O

0.1%vol
2

●

AC
DC

P A B

35MPa

25MPa

T 21MPa

E-65

120

SOL. 2.8kg 3.0kg

SOL. 2.1kg 2.2kg

• JIS C 0920 IP65

1

20 50°C

20 70°C

15 300mm2/s

25 m

2

12T M5 45 4

5 7N•m

●

DC24V

20%

100mA

3 max. 1.2V

M12-4

1 E-64

2

3

ON 28.8V 20%

4 ON

ON

ON/OFF
0.3s

ON OFF

ON

OFF



E

E-61

●

SA-G01 31

●

z

T

T

x T

c 4

2 1

v

NAS12

b JIS K 2213 1

2 0.1%vol

n

m

, AC

. A2X

⁄0

⁄1

⁄2

D

⁄3

ON/OFF

GR

C* D*

⁄4 ON/OFF

⁄5

⁄6 SA

E-19

⁄7

MPa {kgf/cm2} (r/min) (kg)

MSA-01X-10 1/4

25 {255}

20
1.2 E-17

MSA-01Y-10 3/8 40

MSA-01Y-T-10 3/8 40 1.9 D-90

(V) (Hz) (A) (A) (W) (V)

C1
AC100

50

EAC64-C1

2.2 0.52 25 80 110

60 2.0 0.38 22
90 120

AC110 60 2.2 0.46 28

C115
AC110

50

EAC64-C115

2.0 0.47 25 90 120

60 1.8 0.35 22
100 130

AC115 60 2.0 0.42 28

C2
AC200

50

EAC64-C2

1.1 0.26 25 160 220

60 1.0 0.19 22
180 240

AC220 60 1.1 0.23 28

C230
AC220

50

EAC64-C230

1.0 0.24 25 180 240

60 0.91 0.17 22
200 260

AC230 60 1.0 0.21 28

E1 AC100 50/60 EAC64-E1-1A 0.31 27 90 110

E115
AC110

50/60 EAC64-E115-1A
0.26 25

100 125
AC115 0.27 27

E2 AC200 50/60 EAC64-E2-1A 0.15 26 180 220

E230
AC220

50/60 EAC64-E230-1A
0.12 24

200 250
AC230 0.13 27

D1 DC12 — EAC64-D1-1A 2.2 26 10.8 13.2

D2 DC24 — EAC64-D2-1A 1.1 26 21.6 26.4



E

E-62

C1    AC100V 50/60Hz, AC110V 60Hz
C115 AC110V 50/60Hz, AC115V 60Hz
C2    AC200V 50/60Hz, AC220V 60Hz
C230 AC220V 50/60Hz, AC230V 60Hz
D1 DC12V D2    DC24V
E1 AC100V 50/60Hz E115 AC110/115V 50/60Hz
E2 AC200V 50/60Hz E230 AC220/230V 50/60Hz

 

01

G

DIN

350mm
V     M12-4

omron XS2F-D421-D80-A

GR, DGR
GR, DGR, FGR, DFGR

, D, F, DF, R, DR, FR, DFR

ON/OFF

E*
G

A2X

A3X

A5

C1

C5

C6

C1S

C6S

A B

P T

b

A B

P T

b

A B

P T

b

A B

P T
b a

A B

P T
b a

A B

P T
b a

A B

P T
b a

A B

P T
b a

E*
D
F D* E*
GR C* D*
R E*

F G E-4



/

MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

P

A
B

T

SOL.b SOL.b

5.5

44

66

37
.5

70.5119.5(112.5)

190(183)

51
.5

25
.5

11
0.

5

46

92
.5

E

E-63

ISO 4401-03-02

SAW-A**-**-**-10

1 AC
2 D 5mm

3 M12-4
E-64

4
5 ON/OFF

6

SAW-G01-C**-**-**-10

/

MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

SOL b SOL.aSOL.a SOL.b

6 4
4

61(50) 281(267)

140.5(133.5) 140.5(133.5)



●

1

2 M12-4 V

3

DC24V
20%)

3

A 1

B

100mA
4 2

CE

1

2

E

E-64

M12-4
Pin number

1

4 2

3

1 M12-4 (housing) 

2 M12-4
omron XS2F-D421-D80-A

3
4
5 M12-4 4 2
6 PLC

350

40.5
M12   P1.0

41

2 3



E

E-65

32mm2/s

PTA PTB ATT BTT

A2X c c — —

A3X b b b b

A5 — b b —

C1 b b a b

C5 b b b b

C6 b b a a

C1S b b b b

C6S b b b b

AC DC

ａ ｂ 
P

BA

T T

A B

P
ａ ｂ 

T

A B

P
ｂ ａ 

A2X — f f

A3X b f f

A5 a — e

C1
AC SOL. d
DC SOL. c

e e

C5 a e e

C6
AC SOL. d
DC SOL. c

e e

C1S a e e

C6S a e e

DC

ａ ｂ 
P

BA

T T

A B

P
ａ ｂ 

T

A B

P
ｂ ａ 

A2X — c c

A3X a c c

A5 a — c

C1 b c c

C5 a c c

C6 b c c

C1S a c c

C6S a c c

1008060

2.0

1.6

1.2

0.8

0.4

20 40

1.8

0

1.4

1.0

0.2

0.6

2.2

2.4

a
b

c

r/min

MPa

0 10 20 30 35

20

40

60

80

100
a

b

c

d

e

f

r/min

MPa

r/min

MPa

40

20

2520100

50

30

10

a

b

c



E

E-66

1 C5
2 ON OFF

SOL.b ON SOL.a ON

BA

P T

SOL.b

SOL.a

OFF ON

ON OFF

T1 T2
T3 T4

OFF

OFF
ON

ON

14MPa

30r/min

ISO VG32 40°C

T1 T2 T3 T4

AC SAW-G01-C5-GR-C1-10 0.02 0.03 0.02 0.03 0.01 T1 T2 0.05

DC

SAW-G01-C5-GR-D2-10 0.03 0.04 0.02 0.04 0.01 T1 T2 0.06

SAW-G01-E1-10 0.03 0.04 0.07 0.10 0.01 T1 T2 0.15

SAW-G01-C5-FGR-D2-10 0.07 0.10 0.04 0.07 0.02 T1 T2 0.10

SAW-G01-C5-F-E1-10 0.07 0.10 0.10 0.15 0.02 T1 T2 0.20



E

E-67

SAW-G01-A**-**-**-10

モニタリング出力/電源接続禁止 
MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

15

45 32

20

1

6331234183638 191323 311

304428 25

42

29 9

4335 1424 47 1022

37

40

17

5

8

21

2

26

16

39 41 27

31

EQS-01A

1A 1B JIS B 2401 AS568 SAE

32 O 1B-P3 1

33 O AS568-012 (Hs90) 4

34 O AS568-019 (Hs90) 2

35 O 1A-P20 1

36 O 1B-P18 2

37 O S-11.2 (Hs90) 1

38 O S25 (Hs70) 1

39 O S-9 (Hs70) 1

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SOL.
SOL.

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

O *
O *
O *
O *
O *
O *
O *
O *

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

SOL.

*

SAW-G01-C**-**-**-10

モニタリング出力/電源接続禁止 
MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

38

23 25

27

2439 26

9219 11 1534 32

373514 22 36 3633

30 1029 41 16

13

20 1731

40 7 21

1218 85

28

EQS-01C

1A 1B JIS B 2401 AS568 SAE

28 O 1B-P3 2

29 O AS568-012 (Hs90) 4

30 O AS568-019 (Hs90) 2

31 O 1A-P20 2

32 O 1B-P18 2

33 O S-11.2 (Hs90) 2

34 O S-25 (Hs70) 2

35 O S-9 (Hs70) 2

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

O *
O *
O *

31
32
33
34
35
36
37
38
39
40

O *
O *
O *
O *
O *

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

DC

SOL.

*



E

E-68

POPPET TYPE SOLENOID VALVE 
WITH MONITORING SWITCH

SCW 50r/min
21MPa

ON/OFF

ON/OFF

ISO 12100 JIS JIS B
9700

q

w

e

DIN

ON

1 ON OFF
W/O

0.1%vol
2

PAT.PEND

●

–AR– –ARC–

JIS

B

A A

B

A B 21MPa

ATB 50r/min
50r/min

BTA —

0.2MPa

120

2.3kg

• JIS C 0920 IP65

1

20 50°C

20 70°C

15 300mm2/s

25 m

2

12T M5 45  4

10 13N•m

A

B

SOL-ON



E

E-69

●

DC24V

20%

100mA

3 max. 1.2V

M12-4

1 E-71

2

3

ON 28.8V 20%

4 ON

ON

ON/OFF
0.3s

ON OFF

ON

OFF

A

B
B A

●

SA-G01 31

Hz) A) A) W) V)

E1 AC100 50/60 EAC64-E1-1A 0.31 27 90 110

E115
AC110

50/60 EAC64-E115-1A
0.26 25

100 125
AC115 0.27 27

E2 AC200 50/60 EAC64-E2-1A 0.15 26 180 220

E230
AC220

50/60 EAC64-E230-1A
0.12 24

200 250
AC230 0.13 27

D1 DC12 — EAC64-D1-1A 2.2 26 10.8 13.2

D2 DC24 — EAC64-D2-1A 1.1 26 21.6 26.4

●

z B

x

NAS12

c JIS K 2213 1

2

0.1%vol

v

b

n

ON/OFF

GR

C* D*

m ON/OFF

,

. SA

E-19

⁄0

MPa {kgf/cm2} (r/min) (kg)

MSA-03-10 3/8

25 {255}

45
2.3 E-18

MSA-03X-10 1/2 80

MSA-03-T-10 3/8 45
3.8 D-90

MSA-03X-T-10 1/2 80



E

E-70

D1 DC12V D2    DC24V
E1 AC100V 50/60Hz E115 AC110/115V 50/60Hz
E2 AC200V 50/60Hz E230 AC220/230V 50/60Hz

   03

   G

GR
R

ON/OFF

E* G  

AR

ARC

SOL. ON B A

SOL. ON A B B A

B

A

A

B

350mm
V     M12-4

omron XS2F-D421-D80-A

 
E*

GR D*
R E*

ISO 4401-05-04
A B

1 M12-4
E-71

2 ON/OFF

3

/
MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

A
B

76 84
160

60

23
.5

49
.5

10
8.

5

6.5

46

23 54

46

40.5 M12   P1.03 4

3

 



DC24V
20%)

3

A 1

B

100mA
4 2

CE

1

2

E

E-71

●

1

2 M12-4 V

3

1 M12-4 (housing) 

2 M12-4
omron XS2F-D421-D80-A

M12-4
Pin number

1

4 2

3

3
4
5 M12-4 4 2
6 PLC

32mm2/s

JIS
SOL OFF

BTA

SOL ON

ATB BTA

AR

B

A

c a —

ARC

A

B

c a b

350

40.5
M12   P1.0

41

2 3

0.6

0.2

0

1.0

1.4

1.8

0.4

2010

0.8

40

1.2

1.6

2.0

30 50

MPa

r min

a
b

c



E

E-72

1 leak

2 ON OFF

SOL. ON

A

B

T1 T2
T3 T4

OFF

OFF
ON

ON

OFF ON

s)

T1 T2 T3 T4

DC SCW-G03-AR-GR-D2-J10 0.03 0.04 0.02 0.03 0.01 T1 T2 0.05

DC SCW-G03-AR-E1-J10 0.03 0.04 0.08 0.11 0.01 T1 T2 0.20

14MPa
30r/min
ISO VG32 40°C

/
MONITORING OUTPUT.

DON’T CONNECT A POWER SUPPLY.

BA

16

19

22

20 13 18 9

11

6

710 5 35 34

17

278

4

15

2

32

2428 13 2543 26

21

23

14 12

30

29 31

33

36

3837

39

40 4142

44 45

EQS-SC

1A 1B JIS B 2401 AS568 SAE

33 O 1B-P3 1

34 O AS568-014 (Hs90) 2

35 O 1B-P14 2

36 O AS568-119 (Hs90) 1

37 O 1A-P20 1

38 O S-25 (Hs70) 1

39 O S-11.2 (Hs9) 1

40 O S-9 (Hs70) 1

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

O *
O *
O *
O *
O *
O *
O *
O *

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1 *
SCW-G03-ARC-**-**-J10 SCW-G03-AR-**-**-J10



F-1

BALANCED PISTON TYPE
RELIEF VALVE

T

P

20 380rr/min
21MPa

q

w

e

●

z

x 0.2MPa

{2kgf/cm2}

A,B

c 1.3MPa

{13.3kgf/cm2} R-T/G03

v

b

4mm

3m

n 03

06 8r/min 10

10r/min

m

,

H 03

1, 3, A, B

T: G: 

12T

kg

MR-03-10 3/8 1.6 R-G03-*-12

MR-06-20 3/4
3.5 R-G06-*-20

MR-06X-20 1

MR-10-20 11/4
8.5 R-G10-*-20

MR-10X-20 11/2

N•m {kgf•cm}

R-G03-*-12 M10 75r 4 45 55
{460 560}

R-G06-*-20 M16 80r 4 190 235
{1940 2400}

R-G10-*-20 M20 105r 4 370 460
{3770 4690}

MPa {kgf/cm2} r/min MPa {kgf/cm2}

kg

T G
R-T03-A-12

B-12

R-G03-A-12

B-12
3/8

21 {214}

P, X

20 * 1 {* 10.2}
* 2.5 {* 25.5}

3.0 4.3

R-T03-1-12

3-12

R-G03-1-12

3-12
3/8 80 * 7 {* 71.4}

3.5 21 {35.7 214}
3.0 4.3

R-T06-1-20

3-12

R-G06-1-20

3-12
3/4 170 * 7 {* 71.4}

3.5 21 {35.7 214}
3.9 5.3

R-T10-1-20

3-12

R-G10-1-20

3-12
11/4 380 * 7 {* 71.4}

3.5 21 {35.7 214}
7.7 7.7



F

F-2

R-T03-*-12

42.5
63

53

85

56
65

MAX. 104.5

12
8.

5

Rc3/8

PP

T

3-Rc3/8

Rc1/4

  5
8

φ

3-   45φ

R-G03-*-12

MAX. 104.5 40
63

90 10
9 13
8

60

72.5 6 80

13

Rc 1/4

Rc 3/8

T

P

X

    
4–   17.5 10.8
          11

φ
φ

6
φ

58
φ

R-T**-*-20

P

T

P

Rc3/8

3–Rc″J″

Rc1/4

63
DMAX. 104.5

G
H

C
B

A

E F

58
φ

R-G**-*-20

P

T

XRc1/4

63
MAX. 104.5 F

G
C B A

E

H

L

D6

58
φ

6
φ

φ
4–   J 1φ

A B C D E F G H J

R-T06-*-20 128.5 61.5 47.5 45 90 54 35.5 71 3/4

R-T10-*-20 153.5 72 62 62.5 125 69 47 94 11/4

A B C D E F G H J K L

R-G06-*-20 151 131.5 106.5 102 58 40 65 69.5 26 18 16.1

R-G10-*-20 162.5 143 110 127 80 50 86 70.5 32 22 17.7



 0

MPa

40 60 80
r/min

20

 6

 7

19

20

21

 5

 {214}

 {204}

 {194}

 {71.4}

 {61.2}

 {51.0}

{kgf/cm2}

 0 50

 6

 7

19

20

21

 5

  {214}

  {204}

  {194}

  {71.4}

  {61.2}

  {51.0}

100 150 200

MPa

r/min

{kgf/cm2}

 0 100

 6

 7

17

19

21

 5

  {214}

  {194}

  {173}

  {71.4}

  {61.2}

  {51.0}

200 300

MPa

 r/min

{kgf/cm2}

R-*03-
A
B

-12 R-*03-
A
B

-12

 0 10

0.8

1.0

2.1

2.3

2.5

0.6

 {25.5}

 {23.5}

 {21.4}

 {10.2}

 {  8.2}

 {  6.1}

20 30

MPa

r/min

{kgf/cm2}

 0 10

 {0.5}

20 30

0.05

0.10

0.15

0.20

 {1.0}

 {1.5}

 {2.0}

40

MPa

r/min

{kgf/cm2}

 {20.4}

 {15.3}

 {10.2}

2.0

1.5

 0 20

0.5

1.0

 {  5.1}

40 8060

MPa

r/min

{kgf/cm2}

  {20.4}

  {15.3}

  {10.2}

2.0

1.5

 0 50

0.5

1.0

  {  5.1}

100 150 200

MPa

r/min

{kgf/cm2}

  {20.4}

  {15.3}

  {10.2}

2.0

1.5

 0 100

0.5

1.0

  {  5.1}

200 300 400

MPa

r/min

{kgf/cm2}

F

F-3

MR-03-10

X

P

T

4–M10

2–Rc3/8

Rc1/4

20
24

26

52
80

14

12
26

1525
425290 66

102
130

11φ

3φ

14.7φ

4–   17.5 10.8φ

7 8φ

MR-**-20

X

P

T

74
.6

C
C

W
W

6
6

.7
FF

X
X

PP
NN
YY

S
S

QQ

BB

Rc1/4

4–M″RR″

T
T

E
E

AA

KK
JJ

H
H

G
G

LL

DD M
M

2–    ″UU″φ

2– Rc″VV″

5φ

14φ
4–   20 1φ

7 10φ

mm
AA BB CC DD EE FF GG HH JJ KK LL MM NN PP QQ RR SS TT UU VV WW XX YY

MR-06-20
150 127 125 7.9 21.8 9.5 62.5 55.5 42.9 17.5 23.7 14.5 69.9 34.9 16.1 16 38 22 22

3/4
98.5 106.5 102

MR-06X-20 1

MR-10-20
175 152.4 150 6.4 39.2 15.9 71.3 58.7 50.8 14.3 25.6 25.9 92.1 46.1 17.5 20 55 22 28.5

11/4
102.5 110 127

MR-10X-20 11/2

32mm2/s

T

R-*06-1-20 R-*10-1-20

R-*03-1-12

R-*06-*-20R-*03-*-12 R-*10-*-20



RRS-*** 03
RRBS-*** 06 10

F

F-4

R-G03-
A
B

-12

T

X

P

13 14 8 7 17 2 20 11 4 6 22 18 19 15

16

3

21

10

5

23

1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

O

O

O

O

12 H
03

R-G03-
1
3
-12

R-G
06

-
1

10 3
-20

15

2

3

10

5

14 8 7 11 4 20 6 22

21

917

16

18

19
23

12

P

X

T

13

1

R-G03-*-12 R-T03-*-12 R-G06-*-20 R-T06-*-20 R-G10-*-20 R-T10-*-20

16 O IB-G30 IB-G30 IB-G30 IB-G30 IB-G40 IB-G40 1

17 O IA-P11 IA-P11 IA-P11 IA-P11 IA-P11 IA-P11 1

18 O IB-P7 – IB-P9 – IB-P9 – 1

19 O IB-P20 – IB-P26 – IB-G35 – 2

O 1A/B-** JIS B2401-1A/B-**
*** G03 T06



F

F-5

BALANCED PISTON TYPE
RELIEF VALVE (WITH ISO TYPE)

T

P

RI
ISO

40 320rr/min
35MPa

q

w

e r ISO

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

RI-G03-C-20 3/8

35 {357}
P, X

40 0.15 3.5 {1.5 35.7} 4.5

ISO 6264-AR-06-2-ARI-G03-1-20
3
5

3/8 150
0.8 7 {8.2 71.4}

3.5 25 {35.7 255}
3.5 35 {35.7 357}

4.5

RI-G06-1-20
3
5

3/4 320
0.8 7 {8.2 71.4}

3.5 25 {35.7 255}
3.5 35 {35.7 357}

5.6 ISO 6264-AS-08-2-A

●

z

x 0 . 2 M P a

{2kgf/cm2}

c

v

4mm

3m

b

12T

n

8r/min

m

C,1,3,5

G 

RI

kg

MRI-03-10 3/8
2.6 RI-G03

MRI-03X-10 1/2

MRI-06-10 3/4
3.5 RI-G06

MRI-06X-10 1

N•m {kgf•cm}

RI-G03-*-20 M12 50r 4 75 95
{765 970}

RI-G06-*-20 M16 60r 4 190 235
{1940 2400}



F

F-6

RI-G**-*-20

MRI-03*-10 MRI-06*-10

25MPa 25MPa

IN
C

D
E

C

R

X
P T

H
MAX.G

MAX.E

K
LD

F
J

25

54
B

6

48
C

A

bφ

6φ

  5
8

φ

4–   a 1φ

X

P

T

T

P

X

27
5415

11 62
84

22
.5

60

9210
3

11
12

5

4-φ17.5

6.
6

31
.8

54
35

.5

14
32

4-φ11

4–M12X20
Rc 1/4

Y
H

85
.7Y

F
11

6
10

14
.3

11
.2

33
.4 55

.6 66
.7

90
.5

2

34.9
69.8

102
127

159

16.1

12.5
16

4–
φ1

4

14

38

4–
φ2

0

φ5 Rc1/4 4–M16

2–Rc"A"

φ7 10

13
6

2-Rc "A"

2-   13φ

7 10φ
3φ

2–   23φ

(X)

A

MRI-03-10 3/8

MRI-03X-10 1/2

MRI-06-10 3/4

MRI-06X-10 1

YF YH

MRI-06-10 092.5 13.2

MRI-06X-10 100.7 04.7

A B C D E F G H J K L a b

RI-G03-*-20 132 78 32 80 149.5 106 43.5 31 53.8 13.1 53.8 20 14

RI-G06-*-20 137 83 36 100 158.5 119 39.5 37 66.7 15 70 26 17.5



F

F-7

32mm2/s

20 3010 40
0.5 {5.1}

1.0 {10.2}

3.0 {30.6}

3.5 {35.7}

0

MPa

r/min

{kgf/cm2}

{71.4}

{255}

7
{234}
{244}

23

25
{326}32
{336}33

24

{357}35

{51.1}
{61.2}

5
1500 25 75

6

50 100 125

{346}34

MPa

r/min

{kgf/cm2}

RI – G06 – * – 20

0
320

5 {51.1}

{61.2}6
{71.4}7
{224}22

{244}24
{255}25
{316}31

{336}33

{357}35

50 100

{346}34

150 200 250 300

{234}23

{326}32

MPa

 r/min

RI–G06–*–20

{kgf/cm2}

RI-G**-*-20

X TP

14

1

2

3

4

5

6

720 9 10

11

12

13

15

18

17

16

19

8

22

23

23

24

25

26

27

28

28

29

30

21

32

31

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Assy

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

O

O

O

O

O

O

O

REBS-***

G03 G06

22 O 1B-P8 1B-P8 1

23 O 1B-P9 1B-P9 3

24 O 1B-P10A 1B-P10A 1

25 O 1A-P11 1A-P11 1

26 O 1B-P18 1B-P28 2

27 O 1B-G25 1B-P28 1

28 O 1B-G30 1B-P32 2

29 T2-P10A T2-P10A 1

30 T2-G30 T2-P32 1

O 1A/B-** JIS B 2401-1A/1B-**
*** G03 G06

RI-G03-C-20 RI-G03-*-20

RI-G06-*-20

T



REMOTE CONTROL
PRESSURE REFIEF VALVE

P(V)

T(DR)
2 15r/min

21MPa

1, 3

   T
   G

02

F

F-8

q w RCD

T
Rc  1/4

P
Rc  1/4

28

7390

110
42

65 10
104 MAX.38

28
60

φ

65
φ 11

φ
7

φ

36
φ

RCD-T02-*-11

●

z

x 0 . 2 M P a

{2kgf/cm2}

c

4mm

3m

v

K

RC-G02

b

n

12T

N•m{kgf•cm}

RC-G02-*-21 M8 25r 4
20 25

{205 255}

kg

MRC-02-20 1.0

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

RCD-T02-1-11
3-11 –

1/4 21 {214}
P, V

15 0.8 07 {08.2 071.4}
3.5 21 {35.7 214.0}

2.1

RC-T02-1-12
3-12

RC-G02-1-21
3-21 2 0.8 07 {08.2 071.4}

3.5 21 {35.7 214.0}
1.4



F

F-9

RC-T02-*-12

DR

D
R V

20

12 42
98

MAX.139.5

62φ

6.6φ
4–   11 6.5φ

Rc  3/8

Rc  1/4

58
φ

76
φ 44

.5
φ

DR

98
MAX.139.5

13 MAX.133

7

14

22
48

7048

48

V

9φ
4–   14φ

35φ

58
φ

DR

V

4-M8 

2-Rc 1/4

10
20
23

24
48
70

48 709011
2

15
.5

2-

11

2-   17.5 1 
      11 

φ
φ

4
φ

RCD-T02-*-11

12 34 56 7 8 910 11 1213 1415

13 9 10 2 1 5 12 3 4 611 7148

RC-G02-*-21 MRC-02-20

1

2

3

4

5

6

7

8

9

10

11 O

12

13

14

15

O

O

O

RCS-T02CD

11 O S12.5 (NOK) 1

12 O 1A-P11 1

13 O 1B-P14 1

14 O 1B-P18 1

O 1A/B-** JIS B2401-1A/B-**

RC-G02-*-(K)-21
1

2

3

4

5

6

7

8

9

10

11

12

13

14

O

O

O

RCBS-G02

10 O 1B-G30 1

11 O 1B-P6 1

12 O 1A-P11 1

O 1A/B-** JIS B2401-1A/B-**



SOLENOID CONTROLLED
RELIEF VALVE

30 380r/min
21MPa

F

F-10

SS SA E-1 E-13

●

z

x

c 0.2MPa
{2kgf/cm2}

v

**

b

03 06
8r 10
10r

n

90 110
m

1.3MPa {13.3kgf/cm2}
RSS(RSA)-T/G03

,

.

⁄0

12T

N•m{kgf•cm}

RSS
(RSA)-G03-***-**-15 M10 75r 4 45 55

{460 560}

RSS
(RSA)-G06-***-**-15 M16 80r 4 190 235

{1940 2400}

RSS
(RSA)-G10-***-**-23 M20 105r 4 370 460

{3770 4690}

q

w

3

e

MPa {kgf/cm2} r/min MPa {kgf/cm2}
kg

JIS

RSS
(RSA)-T03-AQ1

3-**-15 RSS
(RSA)-G03-AQ1

3-**-15 3/8

21{214}
P, X

080

1
0.8 7

{8.2 71.4}

3
3.5 21

{35.7 214}

3.2 4.5

P T

A B
P

T

SS
(SA)-G01-A3X-**-31RSS

(RSA)-T06-AQ1
3-**-23 RSS

(RSA)-G06-AQ1
3-**-23 3/4 170 4.0 6.4

RSS
(RSA)-T10-AQ1

3-**-23 RSS
(RSA)-G10-AQ1

3-**-23 11/4 380 8.8 10.0

RSS
(RSA)-T03-AR1

3-**-15 RSS
(RSA)-G03-AR1

3-**-15 3/8 80 3.2 4.5

P T

BA

T

P

SS
(SA)-G01-AR-**-31

RSS
(RSA)-T06-AR1

3-**-23 RSS
(RSA)-G06-AR1

3-**-23 3/4 170 4.0 6.4

RSS
(RSA)-T10-AR1

3-**-23 RSS
(RSA)-G10-AR1

3-**-23 11/4 380 8.8 10.0

RSS
(RSA)-T03-13-F-**-15 RSS

(RSA)-G03-13-F-**-15 3/8

21{214}
P, X

080 1
1 7

{10.2 71.4}
3

3.5 21
{35.7 214}

4.2 5.5 P

T

SS
(SA)-G01-A8XO-**-31RSS

(RSA)-T06-13-F-**-23 RSS
(RSA)-G06-13-F-**-23 3/4 170 5.0 7.4

RSS
(RSA)-T10-13-F-**-23 RSS

(RSA)-G10-13-F-**-23 11/4 380 9.8 12.0

kg

MR-03-10 3/8 1.6 RSS
(RSA)-G03-***-**-15

MR-06-20 3/4
3.5 RSS

(RSA)-G06-***-**-23MR-06X-20 1
MR-10-20 11/4

8.5 RSS
(RSA)-G10-***-**-23MR-10X-20 11/2

F-3

SOL   ON     
OFF

SOL   ON    
OFF

SOL  b   
ON            

OFF

0.5

0.01 0.4.SEC
0.5SEC

1SEC
MAX 3SEC

a

TP

b

OFF         
SOL      a

ON

 



F

F-11

    C1 : AC100V 50/60Hz
    C2 : AC200V 50/60Hz
    D1 : DC12V
    D2 : DC24V
    E1 : AC100V 50/60Hz
    E2 : AC200V 50/60Hz

 1  3

   T  
                 G  

   A : 

SA

SS

    H : 03
    F : 
         

    Q : 
    R : 

RSS
(RSA)

-T03-A**-**-15 RSS
(RSA)

-T
06
10

-A**-**-23

A B C D E F G H J K L M N Q

RSS-T03-A**-**-15(RSA)
214.5 129 90 53 56 101 66       154

(161) 85 42.5 32.5 65 3/8 221.5

RSS-T06-A**-**-23(RSA)
214.5 129 90 47.5 61.5 101 66 156.5

(163.5) 90 45 35.5 71 3/4 221.5

RSS-T10-A**-**-23(RSA)
239 153.5 111.5 62 72 98 63 164.5

(171.5) 125 62.5 47 94 11/4 246

P

T

PP P

T

G
K

J
MAX.F

B

G1/2 

KMAX.F
G

J

C
D

E
B

3–Rc "N" L
M

Rc1/4

71
25

H

A
87

 *
 8

0.
5

*
 Q

 *   8   10φ φ

RSS
(RSA)

-T**-A**-**-15, 23

N * RSA
DC

SS G N Q R

SA GR J N Q R



F

F-12

RSS
(RSA)

-G**-A**-**-15, 23

N * RSA
DC

A B C D E F G H J K L P Q d M

RSS
(RSA)-G03-A**-**-15 214.5 129 109 90 80 141 106 150.5

(157.5) 72.5 40 13 17.5 10.8 11 221.5

RSS
(RSA)-G06-A**-**-23 237 151.5 131.5 112.5 102 141 106 151.5

(158.5) 58 40 16.1 26 1 18 244

RSS
(RSA)-G10-A**-**-23 248 162.5 143 120.5 127 148 113 152

(159) 80 50 17.7 32 1 22 255

RSS
(RSA)-T**-*-F-**-15, 23

N * RSA
DC

R-G**-*12
20

A B C D E F G H J K L M N Q R

RSS
(RSA)-T03-*-F-**-15 254.5 129 090.0 53 56 101 66 154

(161) 85 42.5 32.5 65 32 3/8 261.5

RSS
(RSA)-T06-*-F-**-23 254.5 129 090.0 47.5 61.5 101 66 156.5

(163.5) 90 45 35.5 71 33 3/4 261.5

RSS
(RSA)-T10-*-F-**-23 279 153.5 111.5 62 72 98 63 164.5

(171.5) 125 62.5 47 94 32.5 11/4 286

G1/2 

K
J

G
MAX.F 6

6
D

C

B
71

25

Rc1/4

L

E

H

87
A *
 M

 *
 8

0.
5

4–   P Q
       φ

φ

 *  8   10φ φ

P

T

P

G1/2 

KMAX.F
G

J

C
D

E
B

L
M

Rc1/4

71

25

H

40
87

A

 *   8   10φ φ

*
 R

 *
 8

0.
5

3–Rc "N"



F

F-13

RSS
(RSA)-G**-*-F-**-15, 23

N * RSA
DC

A B C D E F G H J K L M N P Q d

RSS
(RSA)-G03-*-F-**-15 254.5 129.0 109.0 90 080 141 106 150.5

(157.5) 72.5 40 13.0 32.0 261.5 17.5 10.8 11

RSS
(RSA)-G06-*-F-**-23 277 151.5 131.5 112.5 102 141 106 151.5

(158.5) 58.5 40 16.1 33.0 284.0 26.0 1 18

RSS
(RSA)-G10-*-F-**-23 288 162.5 143.0 120.5 127 148 113 152

(159) 80.5 50 17.7 32.5 295.0 32.0 1 22

1

2

3

4

5

10

11

12

13

17

18

22

23

25

27

29

31

32

33

36

37

34

15

16

19

20

34

35

6

7

8

9

14

21

24

26

28

30

P

X

T

RSS-G**-*-F-**-15, 23

R-G**-*-12
20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

O

O

O

O

O

O

O

40

G1/2 

K
J

G
MAX.F 6

6
D C

B
71

25

Rc1/4 L

E

H

87
A

 *
 8

0.
5

*
 N

 *   8   10φ φ

4–   P Q
       Dφ

φ



F

F-14

1 O 1A/B-** JIS B2401-1A/B-**
2 *** G03 G06 G10
3 SS(SA)-G01 E-11(E-23)

RSBS-***F

RSS-G03-*-F-**-15 RSS-G06-*-F-**-23 RSS-G10-*-F-**-23
29 O 1B-G30 1B-G30 1B-G40 1

30 O 1A-P11 1A-P11 1A-P11 1

31 O 1B-P20 1B-P26 1B-G35 2

32 O 1B-P7 1B-P9 1B-P9 1

33 O 1B-P4 1B-P4 1B-P4 1

34 O 1B-P9 1B-P9 1B-P9 2

35 O 1B-P12.5 1B-P12.5 1B-P12.5 2



F

F-15

SOLENOID CONTROLLED
RELIEF VALVE (WITH ISO TYPE)

RI 150 320r/min
35MPa

SS E-1

●

z

x

c 0.2MPa

{2kgf/cm2}

v

**

b

8r

n 90 110%

m

25MPa {255kgf/cm2}

,

.

12T

N•m {kgf•cm}

RIS-G03-***-**-21 M12 50r 75 95
{765 969}

RIS-G06-***-**-21 M16 60r 190 235
{1940 2400}

q

w

3

e

r/min MPa {kgf/cm2} MPa {kgf/cm2} kg JIS

RIS-G03-AQ
1
-**-213

5
3/8 150

35 {357}
P, X

1 0.8 7
{8.2 71.4}

3 3.5 25
{35.7 255}

5 3.5 35
{35.7 357}

6.0 ISO 6264-AR-06-2-A

P T

A B
P

T

SS-G01-A3X-**-31

RIS-G06-AQ
1
-**-213

5
3/4 320 7.1 ISO 6264-AS-08-2-A

RIS-G03-AR
1
-**-213

5
3/8 150 6.0 ISO 6264-AR-06-2-A

P T

BA

T

P

SS-G01-AR-**-31

RIS-G06-AR
1
-**-213

5
3/4 320 7.1 ISO 6264-AS-08-2-A

kg
MRI-03-10 3/8

2.6 RIS-G03
MRI-03X-10 1/2
MRI-06-10 3/4

3.5 RIS-G06
MRI-06X-10 1

SOL   ON     
OFF

SOL   ON    
OFF

SOL  b   
ON            

OFF

0.5

0.01 0.4.SEC
0.5SEC

1SEC
MAX 3SEC

a

TP

b

OFF         
SOL      a

ON

 

1
RIS-G03-3

5
-F-**-21 3/8 150

35 {357}
P, X

1 1 7
{10.2 71.4}
3 3.5 25
{35.7 255}
5 3.5 35
{35.7 357}

7.0 ISO 6264-AR-06-2-A
P

T

SS-G01-A3X-**-31
1

RIS-G06-3
5
-F-**-21 3/4 320 8.1 ISO 6264-AS-08-2-A



F

F-16

    C1 : AC100V 50/60Hz   D1 : DC12V
    C2 : AC200V 50/60Hz   D2 : DC24V
    E1 : AC100V 50/60Hz
    E2 : AC200V 50/60Hz

 1  3  5

    G  

  A : 

R1
SS

   F : 
                      

    Q : 
    R : 

A
6

B
25

45

25
.5

71
.5

F

H
JC

E
G

D

25

45
A

6

B

25
.5

71
.5

40

25

87

87

bφ
4–   a 1φ

6φ 6φ

RIS-G**-A**-**-21

RIS-G**-*-F-**-21

A B C D E F G H J a b

RIS-G03-***-**-21 78 32 80 153
(160) 106 31 53.8 13.1 53.8 20 14

RIS-G06-***-**-21 83 36 100 162
(169) 119 37 66.7 15 70 26 17.5

F-5 RI-G**-*
DC

G N Q R
2



F

F-17

34 35 36 3739 40 41

42

4344 45384647 4849 5051

52

3

4

5

6

26

27

28

28

30

14

33

10

9

25

1

11

12

15

18

17

16

19

22

23

23

24

29

21

32

31

8

220

7

13

X TP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Assy

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

O

O

O

O

O

O

O

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

O

O

O

O

REBS-*** DFS-01H

G03 G06

22 O 1B-P8 1B-P8 1

23 O 1B-P9 1B-P9 3

24 O 1B-P10A 1B-P10A 1

25 O 1A-P11 1A-P11 1

26 O 1B-P18 1B-P28 2

27 O 1B-G25 1B-P28 1

28 O 1B-G30 1B-P32 2

29 T2-P10A T2-P10A 1

30 T2-G30 T2-P32 1

46 O 1B-P4 1

47 O 1B-P9 2

48 O 1B-P10 1

49 O 1B-P12.5 1

50 T2-P10 1

1 O 1A/1B-** JIS B 2401-1A/1B-**
2 *** G03 G06
3
4 SS(SA)-G01 E-11(E-23)



PRESSURE REDUCING
(AND CHECK) VALVE

OUT
DR

IN

20 280rr/min
21MPa

F

F-18

q

w

e r

ISO

0.1MPa {1.0kgf/cm2}

OUT

ININ

D
C

B
A

KJG
H

3–
M

14

63
MAX.104.5

  L

E
F

Rc 1/4  

Rc 1/4  

Rc 1/4 

Rc 1/4 

3–Rc "P"

  5
8

φ

MPa {kgf/cm2} r/min MPa {kgf/cm2}
kg

T G

(C)G-T03-A-21
B-21

(C)G-G03-A-21
B-21 3/8

21 {214}
IN, OUT,

20 0.25 1 {2.6 10.2}
0.3 2.5{3.1 25.5}

3.3
(3.6)

3.9
(4.2)

ISO 5781-AG-06-2-A
(C)G-T03-1-21

3-21
(C)G-G03-1-21

3-21 3/8 50 0.8 7 {8.2 71.4}
3.5 21{35.7 214}

3.3
(3.6)

3.9
(4.2)

(C)G-T06-1-21
3-21

(C)G-G06-1-21
3-21 3/4 120 0.8 7 {8.2 71.4}

3.5 21{35.7 214}
5.7

(6.1)
6.2

(6.6) ISO 5781-AH-08-2-A

(C)G-T10-1-21
3-21

(C)G-G10-1-21
3-21 11/4 280 0.8 7 {8.2 71.4}

3.5 21{35.7 214}
10.0

(11.3)
11.8

(13.1) ISO 5781-AJ-10-2-A

 1  3  A  B

T     G 

G-T**-*-21

●

z

x

4mm

3m

c

kg

MG-03-20 3/8
1.6 (C)G-G03-*-21

MG-03X-20 1/2

MG-06-20 3/4
3.9 (C)G-G06-*-21

MG-06X-20 1

MG-10-20 11/4
6.7 (C)G-G10-*-21

MG-10X-20 11/2

N•m {kgf•cm}

(C)G-G03-*-21 M10 75r 4

45 55
{460 560}

(C)G-G06-*-21 M10 85r 4

(C)G-G10-*-21 M10 105r 6

mm

A B C D E F

G-T03-*-21 146 118.5 52 23 52.5 19

G-T06-*-21 174 148 66.5 27 64 24

G-T10-*-21 203.5 178.5 80.5 28 73 30

mm

G H J K L M P

G-T03-*-21 35 70 40 32 63 36 3/8

G-T06-*-21 47.5 95 50 37 73 54 3/4

G-T10-*-21 54 108 68.5 47.5 95 69 11/4

12T

G-***-*-21 

OUT DR

IN
CG-***-*-21 

O 1B-P6

v



F

F-19

OUT

IN

63
MAX.104.5

14

D
C

B
A

 J
K

M
H 6

E
F

G

4–   17.5 1
       11φ

φ

Rc  1/4 

  5
8

φ

  6φRc  1/4  

Rc  1/4  

G-G**-*-21

A B C D E F G H J K L M

G-G03-*-21 146 118.5 62 45.1 52.5 19 35 70 60 88 4 60

G-G06-*-21 174 148 82 51.4 64 24 40 80 70 102 4 70

G-G10-*-21 203.5 178.5 102 54 73 30 51 102 92 122 6 92

ININ

OUT

14

63
MAX.104.5

L

F
E

J K

C
D

G
H

3–
M

B A

Rc 1/4  

Rc 1/4  

Rc 1/4 

Rc 1/4 

  5
8

φ

3–Rc "P"

CG-T**-*-21

A B C D E F G H J K L M P

CG-T03-*-21 146.0 118.5 52.0 23 52.5 19 35.0 70 40.0 54 63 36 3/8

CG-T06-*-21 174.0 148.0 66.5 27 64.0 24 47.5 95 50.0 60 73 54 3/4

CG-T10-*-21 203.5 178.5 80.5 28 73.0 30 54.0 108 68.5 80 95 69 11/4

O 1B-P6



F

F-20

OUT

IN

D
C

B
A

M
6

63
MAX.104.5

14
G

H

E
F

J
K

L–   17.5 1
       11φ

φ

Rc 1/4 

Rc 1/4  

Rc 1/4  

  5
8

φ

  6φ

CG-G**-*-21

mm

A B C D E F G H J K L M

CG-G03-*-21 146 118.5 62 45.1 52.5 19 35 89 60 88 4 60

CG-G06-*-21 174 148 82 51.4 64 24 40 100 70 102 4 70

CG-G10-*-21 203.5 178.5 102 54 73 30 51 131 92 122 6 92

2-Rc "YY"

X
X

W
W

IN

OUT

UU-M10

T
TS
SR
R

H
H JJ K
K LL M

M N
N P
P

Q
Q

AA
BB
CC
DD
EE

FF
GG

DR

4-   17.5 1

      11

φ

φ

2-   VVφ 2-   4φ

   7 8φ

2-Rc 1/4 

MG-***-20

mm

AA BB CC DD EE FF GG HH JJ KK LL MM NN PP QQ RR SS TT UU VV WW XX YY

MG-03-20
128 106.4 088 66.6 58.7 33.3 7.9 076 062 42.9 31.8 – 21.4 07.2 3.5 21.5 35.7 39.5 4 14 11 30

3/8

MG-03X-20 1/2

MG-06-20
146 123.8 102 79.3 72.9 39.7 6.4 110 082 60.3 44.5 – 20.6 11.1 3.7 39.7 49.2 56.7 4 22 16 40

3/4

MG-06X-20 1

MG-10-20
160 138.1 122 96.8 92.9 48.4 3.9 150 102 84.1 62.7 42.1 24.6 16.7 4.1 59.5 67.5 80.1 6 30 16 53

11/4

MG-10X-20 11/2
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(C)G-G**-
A
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-21

132012111822410876 19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

O

O

O

O

O

O

15 16 17 25

CG-G-**-*-21

OUT

IN

3

21

26

4

9

22

27

23

1

5

19

14

132012111822410876

15

16

25

17

RGBS-*** C

CG-G03-*-21 CG-T03-*-21 CG-G06-*-21 CG-T06-*-21 CG-G10-*-21 CG-T10-*-21

21 O 1B-P22 1B-P22 1B-G30 1B-G30 1B-G40 1B-G40 2

22 O 1B-P20 – 1B-P26 – 1B-G35 – 2

23 O 1B-P12 – 1B-P12 – 1B-P12 – 2

24 O 1A-P11 1A-P11 1A-P11 1A-P11 1A-P11 1A-P11 1

25 O 1B-P11 1B-P11 1B-P14 1B-P14 1B-P22 1B-P22 1

26 O 1B-P6 1B-P6 1B-P6 1B-P6 1B-P6 1B-P6 4

O 1A/B-** JIS B2401-1A/B**
*** G03 T06 [C]
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F-23

BALANCING VALVE
(PRESSURE REDUCING AND RELIEF VALVE)

P

A

T

DR
(B)

30 50rr/min
14MPa

q

w

e

01 03

T

A B

P

0.
75

5.
1

15
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25
.9

31
31

.7
5

7.
5

46

12.7
21.5

30.2
40.518.5

10612 MAX.43(70)
MAX.161(188)

24
40

5.5φ
4–   9.5 6φ

Rc 1/4 

6

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

GR-G01-A1-20
A2 1/8

21 {214}
P

30 0.8 7 {  8.2 71.4}
3.5 14 {35.7 143. }

1.5 ISO 4401-03-02-0-94

GR-G03-A1-(B)-20
A2 3/8 50 1.0 07 { 10.2 71.4}

3.5 14 { 35.7 143. }
3.5 ISO 4401-05-04-0-94

 03
       J20 : M6 20 : MB

    B  03
    K  

  1  2

  G 

 A

GR-G01-A*-20

●

z

x 01 B

c 03 B

B

22 25N•m{215 245kgf/cm2}

v 03 B

T

b 0.2MPa {2kgf/cm2}

n

(K)

m 1 P 2

A

0.5MPa {5kgf/cm2}

,

.

12T

kg

MSA-01Y-10 3/8 1.2

MS-03-30 3/8
3.8

MS-03X-30 1/2

N•m{kgf•cm}

GR-G01-A*-20 M5 45 4 5 7
{51 71}

GR-G03-A*-20 M8 30 4 20 25
{205 255}

GR-G03-A*-J20 M6 50 4 10 13
{102 133}

1 03 GR-G03-A-*-B-20
S (NPTF1/16) (RC1/4)

(RC1/4) S (NPTF1/16) B
2 K

(                   )

P

A

T

B

T

Rc 1/4

S
42.5

10.3
23.8

54
51.5

9826 32
MAX.223.5(239)

6

33
70

1.
6

9.
5

23.8
10.3

16
.6

46
35

74

13
32.5

60

5

28
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4–   14 42φ

6.8φ
4–   14 20φRc 1/4 

GR-G03-A*-B-20
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26
(  

 3
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φ
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(  

 3
6)

φ
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21 12 1 16
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F-25

PRESSURE CONTROL
(AND CHECK) VALVE

50 280r/min
14MPa

q w 21MPa

{214kgf/cm2}

e

r ISO

A B C D E
 1 E

1 2  3 4

  T :     G :  

●

z

x

c Q-T/G** 1 4

v 2 3

2 3

b 2

1MPa {10.2kgf/cm2}

n 1 E

(C)Q-***-1E-21

2E

m 2 1 3 4

,

.

12 T

N•m {kgf•cm}

(C)Q-G03-**-21 M10 75 4

45 55

{460 560}
(C)Q-G06-**-21 M10 85 4

(C)Q-G10-**-21 M10 105 6

MPa {kgf/cm2} r/min MPa {kgf/cm2}
kg

T G

(C)Q-T03-*A-21
B
C
D
E

(C)Q-G03-*A-21
B
C
D
E

3/8

21 {214}
IN OUT

PP

50

A
0.25 0.85
{2.6 8.7}

B
0.5 1.75

{5.1 17.9}
C

0.85 3.5
{8.7 35.7}

D
1.75 7

{17.9 71.4}
E

3.5 14
{35.7 143}

2.9
(3.1)

3.5
(3.8)

ISO 5781-AG-06-2-A

(C)Q-T06-*A-21
B
C
D
E

(C)Q-G06-*A-21
B
C
D
E

3/4 120
5.0

(5.4)
6.0

(6.5)
ISO 5781-AH-08-2-A

(C)Q-T10-*A-21
B
C
D
E

(C)Q-G10-*A-21
B
C
D
E

11/4 280
9.8

(11.1)
11.5

(12.8)
ISO 5781-AJ-10-2-A

0.1MPa {1.0kgf/cm2}

1 2
2 3

kg

MG-03-20 3/8
1.6 (C)Q-G03-**-21

MG-03X-20 1/2

MG-06-20 3/4
3.9 (C)Q-G06-**-21

MG-06X-20 1

MG-10-20 11/4
6.7 (C)Q-G10-**-21

MG-10X-20 11/2
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F-26

Q-***-**-21

A B C D E F G H J K L M N P Q

(C)Q-T03-**-21 179.5 58 88 58 23 61.5 19 72 40 70 35 63 41 36 3/8

(C)Q-T06-**-21 204.5 69.5 101.5 71.5 27 85 24 87 50 95 47.5 73 52.5 54 3/4

(C)Q-T10-**-21 251 83.5 132.5 87.5 28 89 30 116 68.5 108 54 95 62.5 69 11/4

IN IN
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3–Rc "P"
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Rc 1/4  

JIS
CQ-***-**-21

2

Q-T**-2*-21

A B C D E F G H J K L M

Q-G03-**-21 179.5 146 62 45.1 61.5 19 72 35 88 60 4 60

Q-G06-**-21 204.5 171 82 51.4 75 24 80 40 102 70 4 70

Q-G10-**-21 251 216 102 54 89 30 102 51 122 92 6 92
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F-27

A B C D E F G H J K L M N P Q

CQ-T03-**-21 179.5 58 88 58 23 61.5 19 94 40 70 35 63 41 36 3/8

CQ-T06-**-21 204.5 69.5 101.5 81.5 27 75 24 110 50 95 47.5 73 52.5 54 3/4

CQ-T10-**-21 251 83.5 132.5 87.5 28 89 30 148.5 68.5 108 54 95 62.5 69 11/4
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 Rc 1/4 

3–Rc"Q"

Rc 1/4 

Rc 1/4  

Rc 1/4  

CQ-T**-2*-21

A B C D E F G H J K L M

CQ-G03-**-21 179.5 146 62 45.1 61.5 19 89 35 88 60 4 60

CQ-G06-**-21 204.5 171 82 51.4 75 24 100 40 102 70 4 70

CQ-G10-**-21 251 216 102 54 89 30 131 51 122 92 6 92

IN
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M
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MG-***-20

X
X

W
W

IN

OUT

UU-M10

T
T

S
S

R
R H
HJJK
K

LL

M
M

N
N

P
P

Q
Q
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BB
CC
DD
EE

FF
GG

   7 8φ 4-   17.5 1φ
φ11

2-Rc "YY"

2-   VVφ 2-   4φ

2-Rc 1/4 

AA BB CC DD EE FF GG HH JJ KK LL MM NN PP QQ RR SS TT UU VV WW XX YY

MG-03-20
128 106.4 088 66.6 58.7 33.3 7.9 076 062 42.9 31.8 – 21.4 07.2 3.5 21.4 35.7 39.5 4 14 11 30

3/8
MG-03X-20 1/2
MG-06-20

160 123.8 102 79.3 72.9 39.7 6.4 110 082 60.3 44.5 – 20.6 11.1 3.7 39.7 49.2 56.7 4 22 16 40
3/4

MG-06X-20 1
MG-10-20

160 138.1 122 96.8 92.9 48.4 3.9 150 102 84.1 62.7 42.1 24.6 16.7 4.1 59.5 67.5 80.1 6 30 16 53
11/4

MG-10X-20 11/2
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50 0 100 150 200 250 300

{16.3}

{14.3}

{12.2}

{10.2}

{  8.2}

{  6.1}

{  4.1}

{  2.0}

IN→OUT

OUT→IN

IN→OUT

  

MPa

r/min

{kgf/cm2}

1.2

1.4

1.0

1.6
2

0.8

0.6

0.2

0.4

3

1

1

3

2

500400300100 0 600200

{16.3}

{14.3}

{12.2}

{10.2}

{  8.2}

{  6.1}

{  4.1}

{  2.0}

IN→OUT

OUT→IN

IN→OUT

  

MPa

r/min

{kgf/cm2}



– ( )

F

F-29

(C)Q-*03-2A-21 (C)Q-*03-2B-21 (C)Q-*03-2C-21

 0 10

0.8 {  8.2}

0.9 {  9.2}

1.0 {10.2}

1.1 {11.2}

1.2 {12.2}

20 30 40 50 60

MPa

r/min

{kgf/cm2}

 0 10

1.7 {17.3}

1.8 {18.4}

1.9 {19.4}

2.0 {20.4}

2.1 {21.4}

20 30 40 50 60

2.2 {22.4}

MPa

r/min

{kgf/cm2}

 0 10

3.0 {30.6}

3.5 {35.7}

4.0 {40.8}

4.5 {45.9}

5.0 {51.0}

20 30 40 50 60

MPa

r/min

{kgf/cm2}

(C)Q-*03-2D-21 (C)Q-*03-2E-21

 0 10

  {61.2}

  {71.4}

  {81.6}

  {91.8}

20 30 40 50 60

 6

 7

 8

 9

10   {102}

MPa

r/min

{kgf/cm2}

 0 10

12   {122}

13   {133}

  {143}

15

14

  {153}

16   {163}

20 30 40 50 60

17   {173}

MPa

r/min

{kgf/cm2}

(C)Q-*06-2A-21 (C)Q-*06-2B-21 (C)Q-*06-2C-21

 0 20

0.8   {  8.2}

0.9   {  9.2}

1.0   {10.2}

1.1   {11.2}

1.2   {12.2}

40 60 80 100 120

MPa

r/min

{kgf/cm2}

 0 20

1.7    {17.3}

1.8    {18.4}

1.9    {19.4}

2.0    {20.4}

2.1    {21.4} 

40 60 80 100 120

MPa

r/min

{kgf/cm2}

 0 20

3.0 {30.6}

3.5 {35.7}

4.0 {40.8}

4.5 {45.9}

5.0 {51.0}

40 60 80 100 120

MPa

r/min

{kgf/cm2}



– ( )

F

F-30

(C)Q-*06-2D-21 (C)Q-*06-2E-21

 0 20

 6 {61.2}

 7 {71.4}

 8 {81.6}

 9 {91.8}

10 {102}

40 60 80 100 120

MPa

r/min

{kgf/cm2}

 0 20

13 {133}

14 {143}

{153}

16

15

{163}

17 {173}

40 60 80 100 120

18 {184}

MPa

r/min

{kgf/cm2}

(C)Q-*10-2A-21 (C)Q-*10-2B-21 (C)Q-*10-2C-21

 0 50

0.8 {  8.2}

0.9 {  9.2}

1.0 {10.2}

1.1 {11.2}

1.2 {12.2}

100 150 200 250 300

MPa

r/min

{kgf/cm2}

 0 50

1.7 {17.3}

1.8 {18.4}

1.9 {19.4}

2.0 {20.4}

2.1 {21.4}

100 150 200 250 300

MPa

r/min

{kgf/cm2}

 0 50

3.0 {30.6}

3.5 {35.7}

4.0 {40.8}

4.5 {45.9}

5.5 {56.1}

100 150 200 250 300

5.0 {51.0}

MPa

r/min

{kgf/cm2}

(C)Q-*10-2D-21 (C)Q-*10-2E-21

 0 50

 6 {61.2}

 7 {71.4}

 8 {81.6}

 9 {91.8}

10 {102}

100 150 200 250 300

MPa

r/min

{kgf/cm2}

 0 50

13 {133}

14 {143}

15 {153}

16 {163}

18 {184}

100 150 200 250 300

17 {173}

MPa

r/min

{kgf/cm2}



F

F-31

CQ-G**-**-21

IN

OUT

8

10

12

14

24

13

19

9

7

21

5

2

18

22

15

4

1

11

23

20

6

16

3

17

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

O

O

O

O

O

O

12, 13, 14, 24

RQBS-***(C)
/ 

CQ-G03-**-21 CQ-T03-**-21 CQ-G06-**-21 CQ-T06-**-21 CQ-G10-**-21 CQ-T10-**-21

19 O 1B-P22 1B-P22 1B-G30 1B-G30 1B-P40 1B-G40 2

20 O 1B-P6 1B-P6 1B-P6 1B-P6 1B-P6 1B-P6 4

21 O 1B-P11 1B-P11 1B-P16 1B-P16 1B-P22A 1B-P22A 1

22 O 1B-P20 – 1B-P26 – 1B-G35 – 2

23 O 1B-P12 – 1B-P12 – 1B-P12 – 2

24 O 1B-P11 1B-P11 1B-P14 1B-P14 1B-P22 1B-P22 1

O 1B-** JIS B2401-1B-**
*** G03 T06 [C]

C D E A B #6 #4 #5



G

G-1

THROTTLE <AND CHECK> VALVE

IN

OUT

190rr/min
21MPa

q

w

e

●

z

x

c

v

b

n

r/min MPa {kgf/cm2} MPa {kgf/cm2}

kg

T G

(C) FR-T03-10 (C) FR-G03-10 3/8 030 0.15 {1.5}

21 {214}

1.3 1.7

(C) FR-T06-10 (C) FR-G06-10 3/4 075
0.1 {1.0}

3.0 3.7

(C) FR-T10-10 (C) FR-G10-10 11/4 190 5.6 5.8

r/min kg

MFR-03-10 3/8 030 1.0 (C) FR-G03-10

MFR-06-10 3/4 075 2.2 (C) FR-G06-10

MFR-10-10 11/4 190 4.1 (C) FR-G10-10

12T

●

T G

IN

OUT

FR-*-10

CFR-*-10

N • m {kgf • cm}

(C) FR-G03-10 M8 65r 4 20 25 { 205 255}

(C) FR-G06-10 M12 75r 4 75 95 {  765 969}

(C) FR-G10-10 M14 90r 4 120 150 {1220 1530}



G

G-2

(C) FR-T**-10

(C) FR-G**-10 MFR-**-10

LA LB DA DB

(C) FR-T03-10 66 21.5 38 40

(C) FR-T06-10 095 30.5 55 55

(C) FR-T10-10 130 38.5 74 70

HA HB HC SA SB SC MA

130.5 085 35 07 06 1 3/8

175.5 123 55 10 09 1 3/4

206.5 150 70 14 12 2 11/4

DB DC DD MA MB SA SB SC

14 08.8 12 8 3/8 7 6 1

20 13 20 12 3/4 10 9 1

23 15 30 14 11/4 14 12 2

LA LB LC LD LE LF LG LH LI LJ LK LL BA BB BC BD BE HA HB HC HD HE HF HG HH

(C) FR-G03-10 130.5 085 45 15 065 10 45 035 22.5 05.5 10 45 100 080 60 40 20 63 60 52 40 25 20 08.6 18

(C) FR-G06-10 175.5 123 52 14 096 13 70 055 35.5 15.5 14 68 132 106 80 54 27 71 68 57 40 30 25 13.6 20

(C) FR-G10-10 206.5 150 56 14 120 15 90 72.5 45.5 17.5 16 88 154 122 90 60 30 83 80 68 45 40 35 15.2 25

2-Rc MA

58

DB
LA

D
A

H
C

H
B

M
A

X
.H

A

S
C

S
B

S
A

LB φ

φ

φ

4 DB 2
DC

INOUT

LF
LELD

B
C58

SC
SB

SA
MAX.LC LB

MAX.LA

6

H
D H

C H
B H
A

6φ

φ

φ
φ

OUT IN

Rc MB
DD

7 8

4 M MA HH

4 DB HG
DC

HF
HE

LJ
LI

LH
LG
LE

LF

B
D

B
C

B
B

B
A

LLLK

B
E

φ

φ
φ

φ



1

mm

r/min

70

7

60

50

40

30

20

10

6543210

2

3

14MPa {143kgf/cm2}

10.5MPa {107kgf/cm2}

7MPa {71.4kgf/cm2}

3.5MPa {35.7kgf/cm2}4

1 2 3 4

0 1 2 3 4 5

2

mm

640

0 1 32 4 5

8 10

6 7

r/min

140

120

100

80

60

40

20

1

2

3

  14MPa {143kgf/cm }

  10.5MPa {107kgf/cm }

  7MPa {71.4kgf/cm }

  3.5MPa {35.7kgf/cm }4

1 2 3 4

4

mm

12

200

2 10 14860

0 2 64 8

250

300

150

100

50

r/min

1

2

3

  14MPa {143kgf/cm2}

  10.5MPa {107kgf/cm2}

  7MPa {71.4kgf/cm2}

  3.5MPa {35.7kgf/cm2}4

1 2 3 4

G

G-3

32mm2/s

CFR-G**-10

FSS-***

O 1B-** JIS B2401-1B-**
G03 T06

IN OUT114

2 3 4 57 8 9

10 1112

1315 1617 6

18

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

O
O
O

(C) FR-*03-10 (C) FR-*06-10 (C) FR-*10-10

IN OUT

OUT IN

{2.0}

{8.2}

{12.2}

{10.2}

{14.3}

{6.1}

{4.1}

0.8

0.6

1.2

20

1.4

0.4

r/min

60

1.0

40

0.2

120100800

1 (C)FR-*03-10

2 (C)FR-*06-10

1

1

2

2

MPa
{kgf/cm2}

{2.0}

0.8

0.6

1.2

50

{8.2}

{12.2}

1.4

0.4

150

{10.2}

{14.3}

1.0

100

0.2

{6.1}

300250200

{4.1}

 0

MPa
{kgf/cm2}

r/min

IN OUT

OUT IN

(C) FR-*10-10(C) FR-*03-10
(C) FR-*06-10

CFR-G03-10 CFR-G06-10 CFR-G10-10

11 O IB-P18 1 IB-G25 1 IB-G25 1
12 O IB-P16 2 IB-G25 2 IB-G35 2

13 O IB-P8 1 IB-P8 1 IB-P8 1



G

G-4

TEMPERATURE COMPENSATED
FLOW CONTROL <AND CHECK> VALVE OUT

IN

FT 0.05 106rr/min
21MPa

q w

●

z 20°C 60°C

40°C 5%

x 1.0 21MPa {10.2

214kgf/cm2}

5%

c

v 0.2r/min

10 m

b

1.0MPa {10.2kgf/cm2}

n

m ,

r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

(C) FT-G02-8-22

30-22
1/4

0.05 08

0.10 30
21 {214}

50

0.1 {1.0}

3.7 ISO 6263-AK-06-2-A

FT-G03-42-22

106-22
3/8

0.1 042

0.2 106
*120 7.9 ISO 6263-AM-07-2-A

r/min kg

MF-02X-10 3/8 30
2.2 (C) FT-G02-*-22

MF-02Y-20 1/2 50

MF-03-10 3/8 42
3.3

FT-G03-**-22

MF-03Y-20 3/4 75

MF-03Z-20 1 120 4.7

MF-03Y-C-22 3/4 75 5.7

MF-03Z-C-22 1 120 5.6

MCF-03-A-22 φ 23 120 3.2 MF-03*-*

. FT-G03

●

N • m {kgf • cm}

(C) FT-G02-*-22 M8 55r 4 20 25 {205 255}

(C) FT-G03-*-22 M10 75r 4 45 55 {460 560}

FT-G03 M10 110r 4 45 55 {460 560}

12T

G

OUT

IN

FT-G0*-**-22

CFT-G02-*-22

*



G

G-5

(C) FT-G02-**-22 MF-02*-*

FT-G03-***-22

(C) FT-G02-*-F-22 (C) FT-G03-**-F-22

MF-03-10
MF-03Y-20

MF-03Z-20

4 14 1
8.8 60

47.5
95

45

62
88

6

6

44
.3

10
2

43

52φ

φ

φ

φ

IN

OUT

2 Rc "B"

4 M87 10

8.8

11
.1

23
.8

52
.4

82
.6

10
2

9.5
54

76.2
79.4
95
114
133

2124

2 A

φ

φ

φ

661

84.5
111.5

74

62

124

52
12

4

50

6

72

4 17.5 1
11

φ
φ

φ

φ

33
.5

MAX.22.5 MAX 26
40

IN

OUT

2 Rc "F"

2    7 8

4 M10
2    E

2421

0.8
A

20.6

101.6
124
146
170

103.2

B
28

.6
C

10
1.

6
12

4

11φ
4    17.5 10.8φ φ

φ

IN

OUT

4 M10 25

2    7 8

21

0.8

101.6
124
146
170

103.2

10
1.

6
12

486
.6

80
.3

28
.6

17
.5

11
.2

74.9
20.6

2    23

38

11φ
4    17.5 10.8φ

2–Rc 1

φ

φ

A B C E F

MF-03-10 71.4 12.7 88.9 14.7 3/8

MF-03Y-20 74.9 11.2 86.6 23.0 3/4

A B

MF-02X-10 14.7 3/8

MF-02Y-20 17.7 1/2



G

G-6

MF-03*-C-22

IN

OUT

2
Rc"B"

21

46

2-
   

23

11
.2

A

28
.6

80
.3

86
.6

10
1.

6
12

4
11

.2

26.7 0.8
81

101.6
102.4
124
146
170

23
22.2
11.2

11φ
4    17.5 10.8φ

4 M10 25

2    7 8φ

φ

32

IN

OUT

IN

OUT

26.7
81

101.6
102.4
124

0.8
11.2

2

28
11

.2

28
.6

86
.6

10
1.

6
12

4
11

.2

2-
6

2-2-
23

6

34

28
.6

102.40.8
4    10.5φ

φ φ φ
φ

φ2    7 8

32mm2/s

A B

MF-03Y-C-22 11.2 3/4

MF-03Z-C-22 17.5 1

°C

  10

 0

r/min

30 40 50 60 70 80

  20

  30

  40

  50

 100

 110

20

1 (C)FT-G02-  8-22
2 (C)FT-G02- 30-22
3      FT-G03- 42-22
4      FT-G03-106-22

1
1

2

3

3

4

2

MPa {kgf/cm2}

10

 0
{30.6}

6
{61.2}

9 12
{122}

15
{153}

18
{184}

21
{214}

20

30

40

50

100

110

3
{91.8}

1 (C)FT-G02-  8-22
2 (C)FT-G02- 30-22
3      FT-G03- 42-22
4      FT-G03-106-22

1
1
2
3

2

3

4

r/min

r/min

1 2 2.5 3
  0

3.51.5 4

 20

 40

 60

 80

100

120
1 (C)FT-G02-  8-22
2 (C)FT-G02- 30-22
3      FT-G03- 42-22
4      FT-G03-106-22

4

3

2

1

 0

r/min
20 30 40

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1 {  1.0}

{  2.0}
{  3.1}
{  4.1}
{  5.1}
{  6.1}
{  7.1}
{  8.2}
{  9.2}
{10.2}

5010

OUT→IN
CFT-G02-**-22

MPa
{kgf/cm2}

MCF-03-A-22



G

G-7

CFT-G02-*-22

O 1A/B-** JIS B2401-1A/B-**

15
16
17
18
19
20
21
22
23
24
25
26
27
28

O
O

29
30
31
32
33
34
35
36
37
38
39
40
41

O
O
O

O

1
2
3
4
5
6
7

O
O

1
2
3
4
5
6
7
8

O

O

1 O 1B-** JIS B2401-1B-**
2 JIS B2407-T2**

1 O 1B-** JIS B2401-1B-**
2 #7 #28 O

X

X

X

E

DE

C
R

E
A

S

E S

A
E

R
C

N
I

3

1

2

X

X

8

24

4

37

27

16

26

15

7

39

6593832223

13

31

19

17

25

11

32

29

33

141181214302

36

28

10

20

21

35

34

1
2
3
4
5
6
7
8
9
10
11
12
13
14

(C) FT-G02-*-22 FT-G03-*-22

6 O IB-P5 1 IB-P8 1

7 O IB-P18 1 IB-P20 1

5 O 1B-P26 2
7 O 1B-P18 25 O 1B-P18 2

(C) FT-G02-*-F-22 (C) FT-G03-*-F-22

2 6 7 1 4 3 5 2 6 7 1 4 3 5

34521

IN

OUT

MF-03*-C-22

MCF-03-A-22

1
2
3

4
5 O

(C) FT-G02-*-22 FT-G03-*-22

26 T2-P5 1 T2-P5 1

27 O IB-P5 1 IB-P5 1

28 O IB-P18 1 IB-P20 1

29 O IB-P18 2 IB-P26 2

30 O IB-P22 1 IB-P26 1

31 O IB-P30 1 IB-P38 1
41 O IB-P20 1

FBBS-G02-1A FBBS-G03

1 2 7 4 3

5

6

IN

OUT



G

G-8

FLOW CONTROL <AND CHECK> VALVE OUT

IN

F 9 373r/min
21MPa

q

w

r/min MPa {kgf/cm2} MPa {kgf/cm2} kg

(C) F-G06-170-20 3/4 9 170
21 {214} 0.1 {1.0}

20.5 ISO 6263-AP-08-2-A

(C) F-G10-373-20 11/4 20 373 43.1

N • m {kgf • cm}

(C) F-G06 M16 100r 4 190 235 {1940 2400}

(C) F-G10 M20 115r 4 370 460 {3770 4690}

●

z 1.0 21MPa {10.2

214kgf/cm2}

5%

x

1.0MPa {10.2kgf/cm2}

c

v

b

r/min kg

MF-06-10 3/4 106 06.3
(C) F-G06-170-20

MF-06X-20 1 170 09.7

12T

G

IN

OUT

F-G**-*-20

CF-G**-*-20



G

G-9

(C) F-G**-*-20
 "L" 

"N"

2-
6

A 6
G

E

D
H

M
B

C
F

φ

φ

φ

mm

A B C D E F G H J K L M N

(C) F-G06-*-20 107 095 63.4 80 178 165 144.5 105 26 1 18 80 M5

(C) F-G10-*-20 124 108 81.8 90 245 225 169.5 140 32 1 22 89 M6

mm

R S T U

MF-06-20 12.7 25 22 3/4

MF-06X-20 16.7 43 21 1

IN

OUT

1.6
22.2

104.8
144.4
146
178

210
241

12
.7

R
41

.3
10

4.
8

13
3.

4
16

5

S
T

18φ
4    26 17.5φ

4 M16

2    7 8φ

2
   

23
φ

2-Rc "U"

MF-06*-20



G

G-10

CF-G**-**-20

FFBS-***

24 1 26 44 43 20 27 2

19

25

3
29

23

4

7

21

8

22

56283938

4031361130

14

32 16 41 40 33 34 13 12 35 34

13

12

15

42

37

17

18

10

9

(C)F–G10–*–20 CF–G10–*–20

IN

OUT

O 1B- * * JIS B2401-1B- * *
* * * G06 G10

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44

O
O
O
O
O
O
O

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

32mm2/s

MPa {kgf/cm2}

50

 0
{30.6}

r/min

6
{61.2}

9 12
{122}

15
{153}

18
{184}

21
{214}

100

150

200

250

350

400

3
{91.8}

1 (C)F-G06-170-20
2 (C)F-G10-373-20300

2

2

1

2

1

1

0 4 6 8 102

1 (C)F-G06-170-20
2 (C)F-G10-373-20

 50

100

150

200

250

300

350

1

2

r/min

r/min
0 100 200 300 400 500

{14.3}1.4

1.2 {12.2}

{10.2}1.0

{  8.2}0.8

{  6.1}0.6

{  4.1}0.4

{  2.0}0.2

1 CF-G06-170-20

2 CF-G10-373-20

1

2

MPa
{kgf/cm2}

CF-G06-170-20 CF-G10-373-20

36 O IB-G45 1 IB-G60 1
37 O IB-P48 1 IB-G65 1
38 O IB-P28 1 IB-P45 1
39 O IB-P22A 1 IB-P39 1
40 O IB-P29 2 IB-P32 2
41 O IB-P20 1

42 O IB-P26 1



TEMPERATURE COMPENSATED
FLOW CONTROL <AND CHECK> VALVE OUT

IN

TN 0.03 8rr/min
10.5MPa

OUT

IN

G

G-11

q

w 30cm3

e r

●

z 20°C 60°C 40°C

5%

x 1.0 10.5MPa {10.2

107kgf/cm2}

5%

c

v 0.2r/min

10 m

b 4r/min

0.6MPa {6.1kgf/cm2}

4 r / m i n

1.0MPa {10.2kgf/cm2}

n

m

O

,

.

M8 60r 4

1 12T
2 20 25N • m {205 255kgf •

cm}

r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

(C)TN-G02-2-11

8-11
1/4

0.03 2

0.05 8
10.5 {107} 35 0.1 {1.0} 2.2

r/min kg

MTL-03-10 3/8 35 1.3

G

TN-G02-*-11

CTN-G02-*-11



G-12

(C) TN-G02-**-11

MTL-03-10

1

2

3
4 5 6

7

8

0 10

IN

OUT

Rc1/4

Rc1/4

68

86
9

20
52

9
70

16

34
52

6

25

17

37

58

63

84.5 6

9φ
4    14 8.6φ

φ

φ

IN

OUT

7 8

2 Rc 3/8

10
34

50
68
104

18

86 18
122
2 11

16
34

52 70
9

20 24

MAX22
MAX.108

27

φ

9φ
4    14 8.6φ

4 M8 14

φ

32mm2/s

°C

 1

 0

r/min

20 30 40 50 60 7010
1

(C)TN-G02-2-11
(C)TN-G02-8-112

 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

2

2

1

1

1

0 2 3 4 5 6 7

 7
6
 5
4
3
2

1

9
8

10
11
12

MPa {kgf/cm  }2

{10.2} {20.4} {30.6} {40.8} {51} {61.2} {71.4}

1

1

2

2

r/min

(C)TN-G02-2-11
(C)TN-G02-8-112

1

0 4 6 8
  0

102

  2

  4

  6

  8

 10

 12

r/min

(C)TN-G02-2-11
(C)TN-G02-8-112

1

1

2

 0

　r/min

0.7

0.6

0.5

0.4

0.3

0.2

0.1 {1.0}

{2.0}

{3.1}

{4.1}

{5.1}

{6.1}

{7.1}

OUT→IN

10 20 30 40

MPa
{kgf/cm2}

G



G

G-13

FNS-G02 (C)

CTN-G02- -11

FLOW CONTROL VALVE
MODEL
MFG.NO 7

33

8

19

25

9 10 22 11 2 3 32 27 29 2024 18 21 26 17

8

7
654

3

2

1
0 10

NACHI FUJIKOSHI CORP,

15

30

13

16

1

4

12

28

6

14

27

5

14

30

28

23

31 34 35

OUTIN

25
26
27
28
29
30
31
32
33
34
35

O
O
O

13
14
15
16
17
18
19
20
21
22
23
24

1
2
3
4
5
6
7
8
9
10
11
12

(C) TN-G02-*-F-11 1
2
3
4
5
6
7
8

O
O

6 4 5 3 2 1 8 7

7 O IA-P9 1

8 O IA-P3 1

#7 O #27 O

CTN [C]
O IA-** JIS B2401-1A-**

TN-G02- -11 CTN-G02- -11

27 O IA-P9 4 IA-P9 4

28 O IA-P14 2 IA-P14 3

29 O IA-P16 2 IA-P16 2



G

G-14

TEMPERATURE COMPENSATED
FLOW CONTROL <AND CHECK> VALVE OUT

IN

TS 0.01 2rr/min
10.5MPa

q

w 10cm3

e

20r/min

r

●

z 20°C 60°C

40°C 5%

x 0.6 10.5MPa {6.1

107kgf/cm2}

5%

c

v 0.2r/min

10 m

b

0.6MPa {6.1kgf/cm2}

n

m

, M4 35r4

1 12T
2 2.6 3.3N • m {27 34kgf • cm

r/min MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

(C) TS-G01-2-11 1/8 0.01 2 10.5 {107} 20 0.08 {0.8} 0.9

r/min kg

MTS-01Y-10 3/8 20 0.8

G

(C) TS-G01-2-11

IN

OUT

16.5

32

47.5

585

682

3

32

42

653

14
.5

17
.5

20
.5

35

10

5

45

φ

OUT

IN

TS-G01-2-11

CTS-G01-2-11



G

G-15

MTS-01Y-10

32mm2/s

CTS-G01-2-11

FKS-G01(C)

14
15
16
17
18
19
20
21
22
23
24
25
26
27

O

O
O
O
O

1
2
3
4
5
6
7
8
9

10
11
12
13

IN
OUT

3

15.5 15.5

58

68

3
3

3545

89

104

55

22

28
23 176.6φ

2    11 6.5φ
3.3 5φ

4 M4 10 2 6.5φ
2 Rc 3/8

°C
 0

r/min

20 30 40 50 60 7010

1.0

2.0

0.5

1.5

 0

r/min

2

1.0

2.0

MPa {kgf/cm2}

{20.4}

0.5

1.5

4
{40.8} {61.2}

6 8
{81.6} {102}

10 0

r/min

1.5

2 4 6 8 10

1.0

0.5

2.0

 0

r/min

MPa

1.4

1.0

0.6

0.2 {2.0}

{6.1}

{10.2}

{14.2}

OUT→IN

10 20 30

1.8 {18.4}

{kgf/cm2}
1

2

3

4

5

6

7

89

10 1112

1314

15

16

17

18

19

20

2122 23

24

25

26

27 O IB-** JIS B2401-1B-**
CTS C

TS-G01-2-11 CTS-G01-2-11

14 O IB-P8 1

23 O IB-P31 1 IB-P31 1

24 O IB-P14 2 IB-P14 2
25 O IB-P10 2 IB-P10 2

26 O IB-P6 1 IB-P6 1



G

G-16

RAPID TRAVERSE AND 
FEED CONTROL VALVE

OUT

IN

TL(TLT) 0.08 8r/min
7MPa

q

w

⇒

2 ⇒

e

r

t

●

z 20°C 60°C

40°C 5%

x 1.0 7.0MPa {10.2

71.4kgf/cm2}

5%

c

v 0.2r/min

10 m

b 4r/min

0.6MPa {6.1kgf/cm2} 4r/min

1.0MPa {10.2kgf/cm2}

n

m

O

,

.

⁄0 G03 G04

⁄1

TL-G03-11

120N {12.2kgf}
TLT-G04-*-*-11

140N {14.3kgf}

200N {20.4kgf}

⁄2 30

N • m {kgf • cm}

TL-G03-*-11 M8 60r 4 20 25 {205 255}

TL (T)-G04-*-11 M10 75r 4 45 55 {460 560}

12T

r/min

r/min MPa {kgf/cm2} MPa {kgf/cm2} kg

TL-G03-2-11

8-11
3/8

0.08 2

0.10 8
35

7 {71.4} 0.1 {1.0}

2.2

TL-G04-2-11

8-11
1/2

0.08 2

0.10 8
53 7.0

TLT-G04-2-1.5-11

8-2-11

0.1  2

0.1  8

0.1 1.5

0.1 20

2

 G

1

2

r/min

MTL-03-10 3/8 35 TL-G03-*-11

MTL-04-10 1/2 53 TL (T)-G04-*-*-11

IN

OUT
DR

TL-G0*-*-11

04 DR

TLT-G04-*-*-11



G

G-17

°C

 1

0

r/min

20 30 40 50 60 7010

2r
2 8r

 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

1

3 1.5r
2

2

1
3

1

1

 1

 0

r/min

2 3 4 5 6 7

 7
 6
 5
 4
 3
 2

1

 9
 8

10
11
12

2r
2 8r

MPa {kgf/cm2}

{10.2} {20.4} {30.6} {40.8} {51} {61.2} {71.4}

1

1

2

2

3 1.5r

3

0 4 6 8

r/min

  0 102

  2

  4

  6

 8

 10

 12
1 2r
2 8r

1

2

3 1.5r

3

 0
r/min

MPa
{kgf/cm2}

0.7

0.6
0.5
0.4
0.3
0.2
0.1 {1.0}

{2.0}
{3.1}
{4.1}
{5.1}
{6.1}

{7.1}

IN→OUT  0

10 20 30 40

OUT→IN  0  

TL G031

2 TLT G04

1

1

2

2

50 60

TL-G03-*-11 MTL-03-10

37

MAX.22
MAX.162

1
2
3

4 5 6
7
8

0 10

IN

OUT

Rc 3/8 Rc 3/8

20
52

9
70

16

34
52

63
84.5 6

18
68 9
86

M
A

X
.8

7

6.
4

4

17
37

58

8 6 2
9φ

4    14 8.6φ

25
φ

16φ

6
φ

IN

OUT

2-Rc3/8

7 8

16

34
52

0.
2

70
986 18

122

10
34

50
68 18
104

20 24

9φ
4    14 8.6φ

φ2    11

φ 4 M8 14

0
1

2
3

4 5 6
7
8
9

10
9

10

7
654

3
2
1

0

8

FEED CONTROL VALVE
MODEL

MFG.NO.

NACHI-FUJIKOSHI CORP
MADE IN JAPAN    FL80-042-0A

TLT

3
6

9
9

IN

OUT

DR

Rc 1/2

Rc 3/8

DR Rc 1/8

M
A

X
.5

0

35
.6

3
10

8
M

AX
.3

5
7

70

140

11 59

  

18

6
73 6

22

52

26
52

78
99.5

2727

11φ
4    17.5 10.8φ

TL G04 * 11

6
φ

φ 20

25
φ

2-   14

IN

OUT

DR

160
180

41
49
59

74
82
84

118
140

11

22
52

717810
8

15
2030

6
  60°

11
4    17.5 11φ

φ 7 8

4 M10 20

φ φ

2 Rc 1/2 Rc 1/4

68

2

MAX.108

27

MAX22

G03

TL (T)-G04-*-*-11 MTL-04-10

TL (T)-G04-*-*-F-11

32mm2/s

3
3

69
9

18

TL 9

TLT 18

6

G04

TL-G03-*-F-11



G

G-18

TLT-G04-*-*-11

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

O
O
O
O
O
O
O

FLS-***(2)

0
1

2
3

4 5 6
7
8

9
10

9
10

7
654

3
2
1

0

8

FEED CONTROL VALVE
MODEL

MFG.NO.

NACHI-FUJIKOSHI CORP
MADE IN JAPAN    FL80-042-0A

55 50 21 17 6 15 4

26

48

24

7

42

9

22

41

1
35
49

46
10 53 23 19 56 8 293751402

20

3

25

45

52

44 57 43

38 31 54 18 32 9 5 16 27

12

34

36

39

11

13

33

142847

IN

OUT DR

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

7 O IA-P9 1

8 O IA-P3 1

TL-G03-*-F-11
TL (T)-G04-*-*-F-11

6 4 5 3 2 1 8 7

1
2
3
4
5
6
7
8

O
O

TL-G03-*-11 TL-G04-*-11 TLT-G04-*-*-11

45 O IA-P9 4 IA-P9 4 IA-P9 6

46 O IA-P10 1 IA-P10 1

47 O IA-P16 2 IA-P16 2 IA-P16 4

48 O IA-P14 1 IA-P18 1 IA-P18 1

49 O IA-P14 2 IA-P20 2 IA-P20 2

50 O IA-P18 2 IA-P24 1 IA-P24 1

51 O IA-P20 1 IA-P20 1

1 *** TLT 2
2 O 1A-** JIS B2401-1A-**

1 #7 O #45 O
2 O 1A-** JIS B2401-1A-**

TL



H

H-1

RIGHT ANGLE CHECK VALVE
IN-LINE CHECK VALVE

IN

OUT

320r/min
21MPa

q 90° w

●

z x

    11 : 
    20 : 

     1, 2, 3

   T : 
   G : 

CA : 
CN : 

MPa {kgf/cm2} r/min MPa {kgf/cm2}
kg

T G

CA-T03-1-20
2
3

CA-G03-1-20
2
3

3/8

21 {214}

40
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

1.0 1.8

CA-T06-1-20
2
3

CA-G06-1-20
2
3

3/4 110
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.2 3.9

CA-T10-1-20
2
3

CA-G10-1-20
2
3

11/4 320
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

4.0 6.1

CN-T03-1-11
2
3

–

3/8 30
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

0.4

–
CN-T06-1-11

2
3

3/4 75
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

0.7

CN-T10-1-11
2
3

11/4 190
0.04 {0.4}
0.35 {3.6}
0.50 {5.1}

2.2

r/min kg

MCA-03-20 3/8 40 1.4 CA-G03-*-20

MCA-06-21 3/4 110 3.5 CA-G06-*-20

MCA-10-20 11/4 320 6.1 CA-G10-*-20

N•m {kgf•cm}

CA-G03-*-20 M8 45r 4 20 25 {205 255}

CA-G06-*-20 M16 65r 4 190 235 {1940 2400}

CA-G10-*-20 M20 75r 4 370 460 {3770 4690}

12T



H

H-2

CA-T**-20

CA-G**-*-20

IN

OUT

2– Rc "Q"

   DA
LA

2–
   

 D
B

H
C

H
B

H
D

H
A

φ

φ

         DC
4–    DB 1

LB
LA

B
B

B
A

H
EH

C

H
B

H
D

H
A

6    6

    DA

φ
φ

φ

φ

MCA-03-20
MCA-06-21
MCA-10-20

DC DD DE DF Q X

9 14.7 14 9 3/8 8
17 23 20 14 3/4 16

22 30 20 14 11/4 20

LA LB LC LD LE LF LG LH BA BB BC HA HB HC HD HE HF HG DA DB

CA-G03-*-20 86 65 46.5 32.5 18.5 10.5 105 125 71 50 25 80 70 41 10 33 28 19 42 14

CA-G06-*-20 117 81 68.2 40.5 22.2 18 140 172 101 65 32.5 98 88 58 10 43 31 19 52 26

CA-G10-*-20 133 92 71.4 46 20.6 20.5 152 187 133 92 46 119 107 65 12 46 40 28 68 32

LA BA BB D

CN-T03-*-11 70 31.2 27 3/8

CN-T06-*-11 95 43.9 38 3/4

CN-T10-*-11 130 69.3 60 11/4

CN-T**-*-11

4–    DE 1

IN OUT

    7 8

4–M " "

2–    DD

2-Rc "Q"

LE
LD

LC
LBLF

LG
LA

LH
B

C
B

B
B

A

H
GH

F

φ

φ

φ

  DFφ

OUTIN

2–Rc "D"LA BB

B
A

LA HA HB HC HD DA DB Q

CA-T03-*-20 59 91 81 45 10 52 40 3/8

CA-T06-*-20 72 106 96 55 10 60 45 3/4

CA-T10-*-20 96 139 127 70 12 80 62 11/4



H

H-3

CA-*06  CN-T06 CA-*10  CN-T10

O 1B-** JIS B2401-1B-**
*** G03 G06 G10

CA-*03  CN-T03

32mm2/s

a. CA-*03-1-20
b. CA-*03-2-20
c. CA-*03-3-20
d. CN-T03-1-11
e. CN-T03-2-11
f. CN-T03-3-11

a. CA-*06-1-20
b. CA-*06-2-20
c. CA-*06-3-20
d. CN-T06-1-11
e. CN-T06-2-11
f. CN-T06-3-11

a. CA-*10-1-20
b. CA-*10-2-20
c. CA-*10-3-20
d. CN-T10-1-11
e. CN-T10-2-11
f. CN-T10-3-11

CA-G**-*-20

1
2
3
4
5
6
7
8
9

O
O

/

CA-G03 CA-G06 CA-G10

7 O 1B-P18 1B-G30 1B-G40 2

8 O 1B-P22 1B-P30 1B-P42 1

 0
r/min

MPa
{kgf/cm2}

0.6

0.4

0.2 {2.0}

{4.1}

{6.1}

10 20 30 40 50 60

0.8 {8.2}

{10.2}1.0

e

f

d

a

b

c

150 200

b

 0
r/min

100

c
1.0

0.6

{10.2}

0.4

{8.2}

0.2

0.8

{2.0}

{4.1}

{6.1}

a

50

e

f

d

MPa
{kgf/cm2}   

300 400 500

b

600 0
r/min

200

c
1.0

0.6

0.4

0.2

0.8
a

100

e
f

d
}{kgf/cm2

MPa

{10.2}

{8.2}

{2.0}

{4.1}

{6.1}

1 2 34 5 678 9

DAS-***



PILOT OPERATED CHECK VALVE OUT

IN

PP
320rr/min

21MPa

H

H-4

q w

●

z

A

x B

20%

c

   1, 2

: 
B : 
F : 
BF : 

   T : 
   G : 

r/min kg

MCP-03-20 3/8 40 1.1 CP-G03-*-20

MCP-06-21 3/4 110 1.7 CP-G06-*-20

MCP-10-20 11/4 320 3.6 CP-G10-*-20

N•m{kgf•cm}

CP -G03-*-*-20 M8 45r 4 20 25 {205 255}

-G06- M10 55r 4 45 55 {460 560}

-G10- M10 65r 6 45 55 {460 560}

12T

MPa {kgf/cm2} r/min MPa {kgf/cm2}

kg

T G

CP-T03-1-*-20
2

CP-G03-1-*-20
2

3/8

21 {214}

40 0.2 {2.0}
0.5 {5.1}

3.8
(  4.7)

4.3
(  5.2) 1 0.35 0.05

CP-T06-1-*-20
2

CP-G06-1-*-20
2 

3/4 110 0.2 {2.0}
0.5 {5.1}

7.0
(8.2)

6.6
(  7.8) 1 0.37 0.03

CP-T10-1-*-20
2

CP-G10-1-*-20
2 

11/4 320 0.2 {2.0}
0.5 {5.1}

12.0
(14.3)

12.5
(14.8) 1 0.36 0.03

v

B

A

B

A

DR

PP

OUT

IN



H

H-5

CP-G**-*-*-20

PP

DR

IN

OUT
Rc1/4

Rc1/4 Rc1/4 2-Rc "D"

BC

B
B

B
A

LG LD
LF LC

LB LHLE
LA

B
B

B
D

N–   DA 1
        DB

Rc1/4

B
D

B
C

B
C

B
B

B
A

LN
LM

LL
LK
LJ

LE
LD

LC
LB LHLF

LA

LG

B
E

H
C

H
B

H
A

6

    6

B
F

B
F

φ
φ

φ

MCP-03-20

MCP-06-21

MCP-10-20

CP-T**-*-*-20

LA LB LC LD LE LF LG LH BA BB BC BD D

CP-T03-*- (F)-20 146
106 61 46

30 15 –
10 84 65 54 32 3/8

CP-T03-*-B (F)-20 174 58 39 16

CP-T06-*- (F)-20 180
140 85 66

30 15 –
10 122 76 64 41 3/4

CP-T06-*-B (F)-20 212 62 43 16

CP-T10-*- (F)-20 225
178 108 85

35 15 –
12 150 95 85 58 11/4

CP-T10-*-B (F)-20 266 76 57 16

IN OUT

DR

PP

            11
4–     17.5 1

2-Rc "Q"

2-Rc1/4
2–    5N-M"P" 20

B
D

B
C

B
C

B
B

B
A

B
H

B
G

LN
LM

LL
LK
LJ

LE
LD
LP

HE
HD

φ

φ

2–     DCφ

φ

BH HA HB HC HD HE DA DB DC N P Q

106 68 35.5 33 30 19 14 9 14.7 4 8 3/8

124 79 41 38 30 19 17.5 11 22 4 10 3/4

138 100 52.5 50 40 29 17.5 11 30 6 10 11/4

1
B

2

LA LB LC LD LE LF LG LH LJ LK LL LM LN LP BA BB BC BD BE BF BG

CP-G03-*- (F)-20 146
106 51 64 44

30
61 10 37 – – 16 7 – 82 64 23 18 32 65 126

CP-G03-*-B (F)-20 174 58

CP-G06-*- (F)-20 180
140 66 83 60.3

30
85 10 49.2 44.5 – 20.6 11.1 – 102 79.4 33.3 – 41 76 146

CP-G06-*-B (F)-20 212 62

CP-G10-*- (F)-20 225
178 85 105 84.1

35
108 12 67.5 62.7 42.05 24.6 16.6 120 118 96.8 44.5 – 58 95 159

CP-G10-*-B (F)-20 266 76



H

H-6

32mm2/s

CP-G**-*-20

1
2
3
4
5
6
7
8
9 O

O 1B-** JIS B2401-1B-**
10
11
12
13
14
15
16
17

O
O
O
O

9
10
11
12
13
14
15
16 O

17
18
19
20
21
22

O
O
O
O
O

CP-G**-*-BF-20

115192121318 5 178 21 7 20 6 14 3 4 1011 9 16

***

1
2
3
4
5
6
7
8

DPS-***R
CP-G03-*-BF-20 CP-G06-*-BF-20 CP-G10-*-BF-20

16 O 1B-P22 1B-P30 1B-P42 1

17 O 1B-G25 1B-G40 1B-G55 1

18 O 1B-P7 1B-P9 1B-P9 2

19 O 1B-P9 1B-P9 1B-P9 2

20 O 1B-P18 1B-G25 1B-G35 2

21 O 1B-P18 1B-P30 1B-G45 1

***

DPS-***
CP-G03-*-20 CP-G06-*-20 CP-G10-*-20

9 O 1B-P18 1B-G25 1B-G35 2

10 O 1B-G25 1B-G40 1B-G55 1

11 O 1B-P7 1B-P9 1B-P9 2

12 O 1B-P9 1B-P9 1B-P9 2

13 O 1B-P22 1B-P30 1B-P42 1

r/min

   C P– *03

0 10 20 30 40 50

1.4

1.2

1.0

0.8

0.6

0.4

0.2

60

b

a

c

{10.2}

{12.2}

{14.3}

{8.2}

{6.1}

{4.1}

{2.0}

MPa
{kgf/cm2}

150 2502000
r/min

   {10.2}

   {12.2}

   {14.3}

   {8.2}

   {6.1}

   {4.1}

   {2.0}

MPa
{kgf/cm2 }

50

1.2

1.4

1.0

0.8

0.6

0.4

0.2

100

a

b   

c

300 5004000
r/min

100

    C P– *10

{10.2}

{12.2}1.2

1.4 {14.3}

1.0

{8.2}0.8

{6.1}0.6

{4.1}0.4

{2.0}0.2

200

b

a

c

MPa
{kgf/cm2 }

25

{127}

200 5

MPa {kgf/cm2}

12.5

15

 5.0 {51.0}

 2.5 {25.5}

10.0 {102}

{76.5} 7.5

10
{51} {102} {153} {204} {255}

b
c

a

d
e

MPa
{kgf/cm2}

CP-*06

CP-*10

CP-*03

CP-*03 a d

CP-*06 b e

CP-*10 c e

1812172111416 3 45 67910 15 13

a. CP-*06-1-*-20    
b. CP-*06-2-*-20        
c. CP-*06-*-*-20    

a. CP-*03-1-*-20    
b. CP-*03-2-*-20        
c. CP-*03-*-*-20    

a. CP-*10- 1 -*-20    
b. CP-*10- 2 -*-20        
c. CP-*10- * -*-20    



H

H-7

GAUGE COCK

35MPa

q

w

e 35MPa {357kgf/cm2}

1 MAX 9t φ 20

X
Z

Y

2 02

3 G "A" B
G O

G1/4 JIS B2401-1B-P5
G3/8 JIS B2401-1B-P6
G1/2 JIS B2401-1B-P9

   T : F : 

K2 : 

   11 : K2-T02, F02

K2-T**-10 (11) K2-F**-10 (11)

27
45

26
(4

9)
53

)2

B

58

12

MA .74

13

C

   
 4

0

Rc1/4

G"A"

φ

13
26(4

9)
53

)2

B

27
45

MAX.9

6 12

40

72
MAX.96

G"A"

Rc1/4

ZYX

φ

G A B
mm

C
mm MPa {kgf/cm2} kg

K2-T02-11 K2-F02-11 G1/4 10 19 21 {214}

0.35K2-T03-10 K2-F03-10 G3/8 16 23
35 {357}

K2-T04-10 K2-F04-10 G1/2 16 26



H

H-8

DMA TYPE MANUALLY OPERATED
DIRECTIONAL VALVE

DMA 40 100r/min
35MPa

q 01•03

w

16MPa {163kgf/cm2}

e SA-G01•03

01•03

●

z 3
q A

w C

e F E
3 2

x SA-G01 • G03
SA-G01 • G03

c

90

vPT DMA-G01 • G03-*7*-
(J)20 DMA-G01 •
G03-*7X- (J)20

b JIS

N I N II 

n 01

MPa {kgf/cm2} MPa {kgf/cm2} r/min
(mm)

kg2 3
DMA-G01-***-20 1/8

35 (25) {357 (255)} 16 {163}
40 4 4 2 1.3

DMA-G03-***- (J)20 3/8 100 6 6 2 3.3

JIS MPa {kgf/cm2}

T

A B

P

DMA-G01-A3X-20
G03 (J)20

35 {357}

T

A B

P

DMA-G01-A3Z-20
G03 (J)20

T

A B

P

DMA-G01-E3X-20
G03 (J)20

T

A B

P

DMA-G01-E3Z-20
G03 (J)20

T

A B

P

DMA-G01-C4-20
G03 (J)20

P

BA

T

DMA-G01-F4-20
G03 (J)20

T

A B

P

DMA-G01-C5-20
G03 (J)20

P

BA

T

DMA-G01-F5-20
G03 (J)20

ABT
T

A B

P

DMA-G01-C6-20
G03 (J)20

P

BA

T

DMA-G01-F6-20
G03 (J)20

T

A B

P

DMA-G01-C7X-20
G03 (J)20

DMA-G01-C7Y-20
G03 (J)20

25 {255}

P

BA

T

DMA-G01-F7X-20
G03 (J)20

DMA-G01-F7Y-20
G03 (J)20

PAT
T

BA

P

DMA-G01-C8-20
G03 (J)20

35 {357}B

T

A

P

DMA-G01-F8-20
G03 (J)20

DMA-G01-***-20 M5 45r 4

DMA-G03-***-J20 M6 70r 4

DMA-G03-***-20 M8 70r 4

MPa {kgf/cm2} (r/min) (kg)
MSA-01Y-10 3/8

25 {255}

40 1.2 DMA-G01-***-20
MSA-03-10 3/8 45

2.3 DMA-G03-***-J20
MSA-03X-10 1/2 80
MS-03-30 3/8 45

2.3 DMA-G03-***-20
MS-03X-30 1/2 80

SA (SS)-G01 • G03 SA (SS)-G01 • G03

m

2 3
P
T



H

H-9

  01, 03

3 7  X :   Y :   Z : 

  3, 4, 5, 6, 7, 8

  A :   C : 
                 E, F : 

  20 : 01 03 M8
J20 : 03 M6

  G : 

DMA

DMA-G01-***-20

( ISO 4401-03-02-0-94
JIS B8355 D-03-02-0-94

)

DMA-G01-***-20
13
14
15
16
17
18
19
20
21
22
23

O
O
O

1
2
3
4
5
6
7
8
9

10
11
12

A
B

DMA-G03-***- (J)20

( ISO 4401-05-04-0-94
JIS B8355 D-05-04-0-94

)

15

7

9

13

19 16 10 4 17 1 11 18 6 8

5

20

21 22 23

14

2

12

3

12

1 O 1A/B-** JIS B2401-1A/B-**

2 JIS B2407-T2-**

DMA-G01 DMA-G03

16 O 1A-P7 2 1A-P10 2

17 O AS568-012 (Hs90) 4 AS568-014 (Hs90) 5

18 O AS568-019 (Hs90) 2 1B-P28 2

19 T2-P7 2 T2-P10 2

9°9°

9°

T

B

P

A

2

3

66

25
.5

22
2

   19

37
.5

25

  

    

12.7
21.5
30.2

40.5

33

31
.7

5
31

25
.9

15
.5

5.
1

0.
75

46
53

    5.5

   8

73 73
146

48
32

.5

φ

φ

φ

11.3°

11.3°11.3°

P

B

TT

A

2

3  

69

93

10.3 10.3
23.8 23.8

54

36
25

2

   19

30

46
9.

5
16

.6
1.

6

    

L

    D

69.5
91.5 104.5

196

46.5

68
.5

    8

φ

φ

φ

DMA-G03-**-J20 DMA-G03-**-20

φD φ6.8 φ8.5

L 60.5 58



• 
1300r/min

25MPa

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

(C) FR-F06-30 3/4

25 {255}

85

0.1 {1.0}

4.7

JOHS-118(C) FR-F10-30 11/4 230 11.0

(C) FR-F16-30 2 500 21.5

q

(JOHS)
w

MPa {kgf/cm2} r/min MPa {kgf/cm2} kg

CA-F06-1-30

2

3

3/4

25 {255}

125

0.04 {0.4}

0.35 {3.6}

0.50 {5.1}

3.8

JOHS-116

CA-F10-1-30

2

3

11/4 300

0.04 {0.4}

0.35 {3.6}

0.50 {5.1}

7.5

CA-F16-1-30

2

3

2 600

0.04 {0.4}

0.35 {3.6}

0.50 {5.1}

20.1

CA-F24-1-30

2

3

3 1300

0.04 {0.4}

0.35 {3.6}

0.50 {5.1}

63

CP-F06-1-*-30

2
3/4

25 {255}

125
0.2 {2.0}

0.5 {5.1}
6.4

JOHS-117
CP-F10-1-*-30

2
11/4 250

0.2 {2.0}

0.5 {5.1}
11.5

CP-F16-1-*-30

2
2 600

0.2 {2.0}

0.5 {5.1}
32

H

H-10



ELECTRO-HYDRAULIC PROPORTIONAL
VALVE

2 500r/min
21, 25, 28, 35MPa

I

I-1

NACHI

1 2 10 50 100 200 300 400 500

03

01

01

01

01

03

02

04 06

06

06

06

06

10

10

03

03

03

150 300

140

/min

•

(EPR)

(ER)

(EGB)

(ES)

(ESR)

(ESD)

(EOG)

(EOF)

(EMA)
(EMC)

(EBA)

(EDA)
(EDC)

35 {357}

35 {357}

25 {255}

21 {214}

25 {255}

25 {255}

25 {255}

21 {214}

MPa {kgf/cm2}        

q

EPR

ER

EGB

w

ES

ESR

e

ESD

r

EOG-G01

EOF-G01     

t

EMA

EMA

y

EBA

PWM

u • 

EDA
2

EDC
6

2 4



I

I-2

ELECTRO-HYDRAULIC PROPORTIONAL
PILOT RELIEF VALVE P

T
1.2rr/min

0.3 28MPa

●

z

M4

x

0.2MPa {2kgf/cm2}

c

v

0.3r/min

b

P

40cm3

n

M5 45r • 4

5 7N • m {51 71kgf • cm}

m

MSA-01Y-10

, –20°C

70°C 12 400mm2/s

15 60mm2/s

EPR-G01-*-****-12

r/min 1.2

MPa {kgf/cm2}

B : 0.3 2.5 {  3.1 25.5 }
1 : 0.7 7.   {  7.1 71    }
2 : 1.0 14.   {10   143 }
3 : 1.5 21.   {15.3 214.   }
4 : 1.5 28.   {15.3 286.   }
5 : 2.0 35.   {20   357    }

mA 800

Ω 20 (20°C)

% 3

kg 1.6

1

1

B, 1, 2, 3, 4, 5

01

G : 

: 
 S          : 

1

B 1 0013S

2 3 0012S

4 1212S

5 1111S

00 08 09 10 11 12 13

φ 0.8 φ 0.9 φ 1.0 φ 1.1 φ 1.2 φ1.3



I

I-3

T
P

  5.5

11.5

0.
75

15
.5

59MAX 110.8
MAX 171.3

40.5
30.2
21.5

45
22

.531
.7

5
31

5.
1

23
.546

7889
.5

8 10

M4

13

2

3

4–   9.5 9.5φ
φ

φ

P B ISO

ISO  4401-03-02-0-94

EPR-G01

T

B
P

A B A

T

P

4-Rc PT 3/8
4-  7.5

4-M5 12

4-  9.5 1

12.7

30.2
40.520

83 7.57.5
98

27
30

5.
1

25
.9

31
31

.7
5

55
7.

5
7.

5
70

12 0.
75

11.5
41.5

71.5

11
.5

27
.5

43
.5

21.5

15
.5

φ

φ
          5.5φ

MSA-01Y-10

1000400 600 8002000

5

10

15

20

mA

MPa

{kgf/cm2}

{204}

{153}

{102}

{  51}

EPR-G01-2

EPR-G01-1

EPR-G01-B

32mm2/s

mA

25

20

15

10

5

0 200 800600400

30

1000

MPa

{kgf/cm2}

{255}

{204}

{153}

{102}

{  51}

{306}
5

3

4

{357}35

40 {408}

1716301514 19 20 21 6 5 4 23 2

12 111327 9 10 8 7 18 25 24 22 3 12826 29

31

EPR-G01-*-****-12

23 O 1B-P11 1

24 O 1B-P9 2

25 O 1B-P22 1

26 O AS 568-016 (Hs90) 1

27 O 1B-P7 1

28 O S-25 1

29 O 1A-P20 1

30 WF-4-7.4-1.0 1

JPS-G01-1A

O 1A/B-** JIS B2401-1A/B-**

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

O
O
O
O
O
O
O

JD64-D2



I

I-4

ELECTRO-HYDRAULIC PROPORTIONAL
RELIEF VALVE P

T
150 320rr/min

0.3 35MPa

●

z

x

c

0.2MPa {2kgf/cm2 }

v

1.5 2.0MPa {15.3 20.4kgf/cm2}

b

n –20 70°C

12 400mm2/s

1 5

60mm2/s

B, 1, 2, 3, 4, 5 

03, 06

G : 

1 G03 40 r/min
2

ER-G03-*-21 ER-G06-*-21

r/min 150 320

MPa {kgf/cm2}

B : 0.3 2.5 {  3.1 25.5} 1
1 : 0.7 7 {  7.1 71   }
2 : 1.0 14 {10   143   }
3 : 1.5 21 {15.3 214   }
4 : 1.5 28 {15.3 286   }
5 : 2.0 35 {20   357   }

mA 800

Ω 20 (20 °C)

% 3 2

r/min 5 8

kg 6.0 7.1

N • m {kgf • cm}

ER-G03 M12 50r 4 75 95  { 765 970}

ER-G06 M16 60r 4 190 235 {1940 2400}

ER-G**-*-21
      b
4- a 1

3

M4
2

 8 10

45
25

C

6  6

B

H
F

D K
J

G

23
.5

78 89
.5

A

E
φ
φ

φ

φ

ISO
G03...ISO    6264-AR-06-2-A
G06...ISO    6264-AS-08-2-A

A B C D E F G H J K a b

ER-G03 212.5 78 33 80 194.8 106 31 53.8 13.1 53.8 20 14

ER-G06 217.5 83 37 100 203.8 119 37 66.7 15 70 26 17.5



4 M12 20

X

P

T

2 13

Rc1/4 7 10   3

2 Rc"A"

84

12
5

10
3

11

92
60

22
.5

54
31

.8
6.

6
27

54
11

32

4 17.5

4 11

14

62

15

35
.5

φ φ

φ

φ

φ

I

I-5

25MPa

MRI-03*-10 MRI-06*-10

X TP

1 3

4

5

6

11

12

15

18

17

16

19

22

23

23

24

26

27

28

28

29

30

21

32

31

8

220

7

13

3435

14

33

10

9

25

ER-G**-*-21

G03 G06

22 O 1B-P8 1B-P8 1

23 O 1B-P9 1B-P9 3

24 O 1B-P10A 1B-P10A 1

25 O 1A-P11 1A-P11 1

26 O 1B-P18 1B-P28 2

27 O 1B-G25 1B-P28 1

28 O 1B-G30 1B-P32 2

29 T2-P10A T2-P10A 1

30 T2-G30 T2-P32 1

REBS-**

1 O 1A/B-** JIS B2401-1A/B-**
2 ** G03 G06
3 EPR-G01 I-3

ER-G03-B-21
1
2
3
4
5

EPR-G01-B-0011S-12
1-0011S-12
2-1313S-12
3-1212S-12
4-1111S-12
5-1010S-12

ER-G06-1-21
2
3
4
5

EPR-G01-1-0011S-12
2-1313S-12
3-1212S-12
4-1111S-12
5-1010S-12

ER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

O
O
O
O
O
O
O

32mm2/s

A

MRI-03-10 3/8

MRI-03X-10 1/2

MRI-06-10 3/4

MRI-06X-10 1

YF YH

MRI-06-10 092.5 13.2

MRI-06X-10 100.7 04.7(X)

T

P

X

  5 Rc1/4 4-M16

2-Rc"A"

2-  23

  7 10

Y
H

85
.7Y

F
11

6
10

14
.3

11
.2

33
.4 55

.6 66
.7 90

.5
2

34.9
69.8
102
127
159

16.1
12.5

16

4-
  

14

14
38

4-
  

20

13
6

φ
φ

φ

φ φ

 mA
0 1000

{51}

{102}

{153}

{204}

{255}

{306}

{357}

{408}

800600400200

MPa
{kgf/cm2}

5

10

15

20

25

30

35

40

10

5 {51}

0

{102}

15 {153}

20 {204}

25 {255}

30 {306}

35 {357}

10050 150 200 250 300 350

1

2
3

4

5

1

2

3

4

5

MPa
{kgf/cm2}

   r/min

ER-G06-*-21 ER-G06-*-21



I

I-6

ELECTRO-HYDRAULIC PROPORTIONAL
REDUCING AND RELIEF VALVE

T

0UT

DRIN

50 100rr/min
0.3 25MPa

OUT OUT ●

z

xDR

DR

G06 T

c

v

OUT G03

2r G06 5r

b

n –20 70°C

12 400mm2/s

15 60mm2/s
B, 1, 2, 3

03,06

G : 

1 G03 20r/min
2

EGB-G03-*-11 EGB-G06-*-11

MPa {kgf/cm2} 25 {255}

r/min 50 100

MPa {kgf/cm2}

B : 0.3 2.5 {  3.1 25.5} 1
1 : 0.7 7 {  7.1 71}
2 : 1.0 14  {10   143 }
3 : 1.5 21  {15.3 214}

mA 800

Ω 20 (20 °C)

% 3 2

kg 5.5 7.8

T
OUT

DR

IN

(T)

(DR)
(OUT)

  11
4–   17.5 1

(IN)

2

42.9
MAX 160.7

MAX 210.8
50.1

66
.688

M4
2

35 60

70 93
.5

15
9.

5
4  6

φ
φ

φ

EGB-G03-*-11

N • m {kgf • cm}

EGB-G03 M10 75r 4 45 55 {460 560} 

EGB-G06 M10 85r 4 45 55 {460 560}

M4

2

10
5.

5

17
1.

5

82

70

40

4  6

OUT

T

IN

4–   17.5 1
  11

2 (OUT)

(T)

1 (IN)
2

60.2
58.9 MAX 164.8

MAX 223.7

79
.3

10
2

φ
φ

φ

EGB-G06-*-11

4 M10 18

   8

2 14

   7 8

   6

IN OUT

DR

T

77
10.1 54.9

42.9
35.7
31.8

21.4
7.1

88
10

.7
58

.7
66

.6

33
.3 22
.3

φ

φ

φ

φ

EGB-G03-*-11

IN OUT

T

4 M10 18

3 22

  7X8

82
10.9 60.3

49.2
44.5

30.1
11.1

10
2

11
.3

39
.6

 
8.

6

79
.3

φ

φ

EGB-G06-*-11

T

0UT

IN

EGB-G03

EGB-G06



I

I-7

15

{255}

20

800

10

 5

 0

MPa

mA

200 1000600400

25

{204}

{153}

{102}

{51}

EGB-G03-3

EGB-G03

     -2

EGB-G03

     -1

EGB-G03

     -B

{kgf/cm2}

32mm2/s

15
EGB-G06

     -2

{255}

{102}

{204}

{153}

20

800

10

 5

 0

  mA

200 1000600400

25

{51}

EGB-G06-3

EGB-G06

     -1

  
 

MPa
{kgf/cm2}

EGB-G03 EGB-G06

68 4 10 5 1 2 9 7 11 12 14 13 3 6 15

EGB-G**-*-11

EGB-G03-*-11 EGB-G06-*-11

11 O 1B-P20 2 1B-P26 3

12 O 1B-P10A 2 – –

13 O 1B-P22 2 1B-G30 2

14 O 1B-P6 2 1B-P6 2

JGS-**

1 O 1B-** JIS B2401-1B-**
2 ** G03 G06
3 EPR-G01 I-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

O
O
O
O

JD64-D2

EGB-G03-B-11
EGB-G03-1-11
EGB-G03-2-11
EGB-G03-3-11

EPR-G01-B-0000-12
1-0013-12
2-0012-12
3-0011-12

EGB-G06-1-11
EGB-G06-2-11
EGB-G06-3-11

EPR-G01-1-0013-12
2-0012-12
3-0012-12

EGB



I

I-8

ELECTRO-HYDRAULIC PROPORTIONAL 
FLOW CONTROL VALVE

M

0

IN

OUT

DR

0.5 500r/min
21MPa

1
2
3 ES-G03

MCF-03-D-  22

(C)ES-G02-
10--(F)-12
30

ES-G03-
60 -(F)-12

125

(C)ES-G06-

250-11

ES-G10-

500--(F)-11

MPa{kgf/cm2} 21{214} 21{214} 21{214} 21{214}

r/min 0.5 10/0.5 30 2 60/2 125 5 250 15 500

MPa{kgf/cm2} 1.0 {10} 1 1.3 {13.3} 1 1.5 {15.3} 1 2 {20.4} 1

r/min
50 (125) 3 200 –

% 3 2 3 2 3 2 3 2

mA 800 800 800 800

Ω 20 (20°C) 20 (20°C) 20 (20°C) 20 (20°C)

kg 8.5 13 25 55

A

B

C

6 MAX.D

H J

K MAX.L
(IN)

F
E

G

(DR)(OUT)

M4
2

2—
   

 6
φ

4-   MX
       N
φ
φ

• ISO
(C)ES-G02...ISO    6263-06-05-97

ES-G03...ISO    6263-07-09-97
(C)ES-G06...ISO    6263-08-13-97

●

z

x

c

0.2MPa {2kgf/cm2}

v

b

n

m –20 70°C

12 400mm2/s

1 5

60mm2/s

,

10
8

N • m {kgf • cm}

(C)ES-G02
ES-G03

(C)ES-G06
ES-G10

M  8 80r
M10 75r
M16 140r
M20 160r

4
4
4
4

20 25 { 205 255}
45 55 { 460 560}

190 235 {1940 2400}
370 460 {3770 4690}

A B C D E F G H J K L M N

(C)ES-G02 66 80 132 242.8 9.7 48 102 9.4 38.1 95 22.5 14 8.8

ES-G03 61 82.5 134.5 245.3 11.2 67.8 124 11.2 50.8 124 26 17.5 11

(C)ES-G06 115 130 182 292.8 16.8 104.8 167 17 73 180 – 26 18

ES-G10 137 160 215 326.3 25 148 228 23.5 98.5 244 18 32 22

M

0

IN

OUT

DR

ES-G**

CES-G**

 : 02, 03, 06, 10

    G : 

 CES : 02 06
 ES : 

   F :
   :   02 03 10 (F)



I

I-9

IN

OUT

DR

               8.8
4-  14 8.6

2-  14.7
Rc "E"

  7 10

  6
Rc 1/4

4-M8

2124

9.5
38.1

54
76.2
79.49.4

19 95

9.5 114
133

11
.1

23
.8

44
.3

52
.4

82
.6

9.
7

10
2

φ

φ

φ
φ φ

MES-02*-10 MES-03*-10

18
4 26 1

IN

DR

OUT

4 M16 30

2 7 10

  14
Rc 3/8

2   29

2 Rc"E"

1.6
22.2

73
104.8

144.4
14617

33 180
246

12
.7

41
.3

99 10
4.

8
13

3.
4

16
.8

16
7

C
D

B
A

F
17 212φ φ

φ

φ

φ

MES-06*-10

IN

OUT

IN

OUT

DR DR

4 10.5

2 7X8

   6

2    23
2-

   
 6

26.7
50.8

81
101.6
102.4

0.8

11.2
124 2

11
.2

28
.6

61
.8

86
.6

10
1.

6
11

.2
12

4
2

   
30

2-
   

32

34 6

28
.6

0.8 102.4φ

φ

φ
φ

φ

φ

φ

MCF-03-D-22

IN

DR

OUT

2–   7 8
  

   62–    44

4– M20 30

18
56

.1
14

5
17

7.
8

25
22

8

1.6 35
98.5

144.5
196.9
198.523.5
244

φ φ

φ

ES-G10 

A B C D E F

MES-06X-10 45 25 16 104.8 1 55.2

MES-06Y-10 60 40 23 99 11/4 62

M10 110r 4

E

MES-02X-10 3/8

MES-02Y-10 1/2

E

MES-03Y-10 3/4

MES-03Z-10 1

IN

OUT

DR

11
4 17.5 1

Rc 1/4

4 M10 20

11

2 Rc "E"

2 23

2 7 10

0.8
20.6

50.8
74.9
101.6
102.411.2

23 124

12 146
170

11
.2

17
.5

28
.6

5561
.8

80
.3

86
.6

10
1.

6
11

.2
12

4

2138

φ

φ

φ

φ

φ
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67303411931185

3213211229

119102082417

2 231415221628272625

ES-G**-*-11 (12)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

O
O
O
O
O
O
O
O

0

5

10

15

20

25

30

35

0 200 400 600 800

 mA  mA  mA  mA

 /min

(C)ES-G02

0

20

40

60

80

100

120

140

0 200 400 600 800

 /min

ES-G03

0

50

100

150

200

250

300

350

0 200 400 600 800

 /min

(C)ES-G06

0

100

200

300

400

500

600

700

0 200 400 600 800

 /min

ES-G10

(C)ES-G02-30

(C)ES-G02-10 ES-G03-60

ES-G03-125

32mm2/s

(C) ES-G02 ES-G03 (C) ES-G06 ES-G10

24 O 1B-P18 2 1B-P26 2 1B-G35 2 1B-P48 2

25 O 1B-P24 1 1B-P28 1 1B-G35 1 1B-P48 1

26 O – – – – 1B-G35 2 1B-G50 2

27 O 1B-P29 1 1B-P29 1 1B-G45 1 1B-G60 1

28 O 1B-P5 4 1B-P5 4 1B-P8 3 1B-P9 3

29 O 1B-P9 1 1B-P9 1 1B-P9 1 1B-P9 1

30 O 1B-P18 1 1B-P20 1 1B-G55 1 1B-G75 2

31 O 1B-P30 1 1B-P38 1 1B-P50 1 1B-G75 1

JFS-G02 JFS-G03 JFS-G06 JFS-G10

O 1B-** JIS B2401-1B-**

JD64-D2

100

50

10

150

0
0 5020 30 40 60

 /min   14MPa
  10MPa

      VG32

°C

10 200

20

40

60

80

100

120

140

0

 MPa {kgf/cm2}     
{102} {204}

 /min 14MPa
      VG32

40



I
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ELECTRO-HYDRAULIC PROPORTIONAL
RELIEF AND FLOW CONTROL VALVE

P

A

T

V

DR

1 500r/min
25MPa

12: 03 06
11: 10

 : 03, 06, 10

 G : 

    ESR : 

: 
G03 G06

 R  : 

1 P A
2
3 ESR-G06-250R2-11
4 25 MPa {255kgf/cm2}

3.5MPa

ESR-G03-125
(R*) -12

ESR-G06-250
(R*) -12

ESR-G10-500
R*-11

MPa {kgf/cm2} 25 {255} 25 {255} 25 {255}

r/min 125 250 500

r/min 2 125 5 250 15 500

MPa {kgf/cm2} 0.5 {5.1} 1 0.7 {7.1} 1 0.9 {9.2} 1

% 3 2 3 2 3 2

% 1 1 1

mA 800 800 800

Ω 20 (20°C) 20 (20°C) 20 (20°C)

3

MPa {kgf/cm2}

R1 : 1.2 07 {12.2 071}
R2 : 1.4 14 {14.3 143}
R3 : 1.6 21 {16.3 214}
R4 : 1.6 25 {16.3 255}

R1 : 1.2 07 {12.2 071}
R2 : 1.4 14 {14.3 143}
R3 : 1.6 21 {16.3 214}
R4 : 1.6 25 {16.3 255}

R1 : 1.2 07 {12.2 071}
R2 : 1.4 14 {14.3 143}
R3 : 1.6 21 {16.3 214}
R4 : 1.6 25 {16.3 255}

% 3 2 3 2 3 2

% 1 1 1

mA 800 800 800

Ω 20 (20°C) 20 (20°C) 20 (20°C)

kg 14 28 60

●

z

x

c

v

3.5MPa

1.5MPa

b

T

03

06 10r/min

10 20r/min

n

m

P

A

T

V

DR

ESR-G**

ESR-G**-R*

N • m {kgf • cm}

ESR-G03
M10 75r
M10 90r

2
2

045 55 {  460 560}

ESR-G06
M16 100r
M16 135r

2
2

190 235 {1940 2400}

ESR-G10 M20 130r 6 370 460 {3770 4690}

,

. –20 70°C 12 400mm2/s

15 60mm2/s 

⁄0



I

I-12

F

G

P V
DR

A

T

4

M4
2

3

R

S

L
N

M

Q

H J

K

M4

B

C

D

MAX-E6

2-
   

 6

A

φ

φ

φ

P

T

DR V
A

      11
4–   17.5 1

3–    23

3–Rc "A"
  11

Rc 1/4

2–    7X10

4– M10 20

   6
Rc 1/4

0.
8

10
1.

6
11

.2
10

2.
4

12
4

12
14

6
17

0

12.7

19
28.6

59
80
89
95.3
101.614.2
130

21

38

40
23

.8 50
.8

77
.8

10
6

φ

φ

φ

φ

φ
φ    18

4–   26 1

T

DR V

A

P

2–    7X103– Rc"E"

 4– M16 30

3–   29

   14
Rc 3/8
    6

 Rc 1/4

1.
6

28
73

11
814

4.
4

14
6

17
18

0
33

24
6

12.7
41.3

85.7
107

133.416.8
167

C
D

B

A

17
21

2

φ

φ

φ

φ
φ

φ

MSR-03 *-10 MSR-06 *-10

A B C D E

MSR-06X-10 95 25 16 107 1

MSR-06Y-10 60 40 23 99 11/4

A B C D E F G H J K L M N Q R S T U

ESR-G03 61 76 87 142 252.8 117 165.5 14.2 48.8 130 11.2 23.8 81.8 124 32 80.3 17.5 11

ESR-G06 76 110 120 172 282.8 154 195.5 16.8 57.2 167 17 28 118 180 21 68.3 26 18

ESR-G10 107 107 150 205 317.3 183 228.5 25 76 228 23.5 35 162 244 -3 35.3 32 22

P

T

DR V

A

2–    7X8

3–    44

2–    6

4– M20 30

17.5

55.5
115
144.5

177.825
228

1.
6

35
98

.5
16

219
6.

9
19

8.
5

23
.5

24
4

φ 

φ 

φ 

ESR-G10

•  ISO
ESR-G03...ISO 6263-07-11-97
ESR-G06...ISO 6263-08-15-97

A

MSR-03Y-10 3/4

MSR-03Z-10 1



I
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ESR-G **-***-11,12

0

20

40

60

80

100

120

140

0 200 400 600 800
mA

 /min

ESR-G03

0

50

100

150

200

250

300

350

0 200 400 600 800

 /min

ESR-G06

0

100

200

300

400

500

600

700

0 200 400 600 800

 /min

ESR-G10

mA mA

32mm2/s

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

A
B

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

O
O
O
O
O
O
O
O

JD64-D2

100

50

10

0 50

150

0
20 30 40 60

°C

 /min

  10MPa
      VG32

10 200

20

40

60

80

100

120

140

0

MPa {kgf/cm2}

{102} {204}

 /min 21MPa
VG32
40

ESR-G03 ESR-G06 ESR-G10

25 O 1B-P26 4 1B-G35 4 1B-P48 4

26 O 1B-P9 1 1B-P9 1 1B-P9 1

27 O 1B-G25 2 1B-G35 2 1B-G50 2

28 O 1B-G35 1 1B-G45 1 1B-G60 1

29 O 1B-P6 3 1B-P8 3 1B-P9 3

30 O 1B-P9 1 1B-P9 1 1B-P9 1

31 O 1B-G35 3 1B-P46 3 1B-G65 3

32 O 1B-P6 2 1B-P8 2 1B-P9 2

JLS-G03R JLS-G06R JLS-G10R

1 O 1B-** JIS B2401-1B-**
2 EPR-G01 I-3

3 32 14 24 29 28 30 7 11 33 10 9 18 8 15 17 2

5

212223

16276194125311213 2620
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ELECTRO-HYDRAULIC PROPORTIONAL FLOW 
AND DIRECTIONAL CONTROL VALVE

10 500r/min
25MPa

4

01 03 04 06

2 1

1

01 03 04 06

G

    ESD

abc
G03 G04 G06

 A
 E
 AE
 G (OG–G01–P1–21)

1 P➝A P➝B P=1.0MPa {10kgf/cm2}
2
3
4 0.1sec
5
6 14MPa {143kgf/cm2} 40 40mm2/s

●

z

xT

T G03 G04

G06 T

c

v

b

I-20

n ESD-G03 G04 G06)

9MPa {92kgf/cm2}

P (OG-G01-P1-21)

2MPa {20kgf/cm2}

m

, NAS9

G01 8μm

MVF-01-8C-1

ESD-G01-**-    10
20

-12

ESD-G03-**-
40 - (**)-12
80

ESD-G04-
**140- (**)-12

ESD-G06-
**250- (**) -13

MPa {kgf/cm2} 25 {255}

r/min 10/20 1 40/80 1 140 1 250 1

r/min 25 2 100 2 140 2 250 2

MPa {kgf/cm2} – 1.0 {10} 3

r/min – 2 4 3 4 5 4

T MPa {kgf/cm2} 2.5 {25.5}
2.5 {25.5}

21 {214}

mA 850

Ω 20 (20°C)

% 5 5

S 0.04 6 0.05 6 0.08 6 0.1 6

kg 2.2 7 9.2 15

ESD-G01 ESD-G03,G04 ESD-G06

C5

A B

TP

ab A B

TP

ab

DR

A B

TP

ab

DR

C6S

A

P

ab

T

B A B

TP

ab

DR

A B

TP

ab

DR

1



I

I-15

3

P

A
B

T

4    7.5

4    9.5 11
    5.5

66
MA  287.6

SOL.b SOL.a

M4
2

25
.5

48
8091

.5

φ

φ
φ

ESD-G01

70

SOL.bSOL.a

3

M4
2

1

MAX287.6

MAX143.8

94 38
170

27 36
87

11
2.

5 13
5

17
8.

5

P

A
T

B

T

4–   11x11

   6.8A

P

T T

B
DRPP 54

46
φ

φ
ESD-G03

Y

XX

YT

A

4–   17.5x1

   11

2–   11x1

   6.6 P
PP

B DR

35
1.

6

69
.9

71
.5

34.1

50

101.6

140

20

2–   3

33

10
112

6.
5

4
19

2.
5

35

YY

SOL.a SOL.b

M4
2

3MAX 287.6

102
204 91

φ

φ
φ

φ

φ

ESD-G04

.

I-3 MSA-01-
Y-10

(ISO 4401-03-02-0-94)

⁄00 –20 70°C
12 400mm2/s

15
60mm2/s

• G
40mm

• ISO
ESD-G04...ISO 4401-07-06-0-94
ESD-G06...ISO 4401-08-07-0-94
ESD-G10...ISO 4401-10-08-0-94

M4

M4

M4

T

B

P

A

T

4 M6x12

2 7

5 10.5

3.2
16.7

27
37.3

50.8
54
628

94

11
6.

4

21
.4

32
.5

46
70

φ

φ

ESD-G03

ISO4401-05-0-94)

N • m {kgf • cm}

ESD-G01 M  5 45r 4 5 7 {  51 71}

ESD-G03 M  6 35r 4 10 13 {102 133}

ESD-G04
M  6 45r
M10 50r

2
4

10 13 {102 133}
45 55 {460 560}

ESD-G06 M12 60r 6 60 70 {610 715}



I
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SOL.aSOL.b

MA
2

3

127.5 

255

MAX287.6

DR
PT

B

A

PP

   13.8

53.2
77

130.212
154

46

92
.1

6–   21 2φ

2–   6
58

116

4348
12

014
5.

5
6

21
1.

5 

φ

φ

ESD-G06

32mm2/s

P➝A

P➝B P=1.0MPa

{10kgf/cm2}

P•A•B•T

0

5

10

15

20

25

0 200 400 600 800 1000

 mA

 mA

 mA

 /min

0

50

100

150

200

250

0 200 400 600 800 1000

 /min

0

25

50

75

100

0 200 400 600 800 1000

 /min

ESD-G03ESD-G01

ESD-G06

ESD-G06-**250-13

ESD-G01-**10-12

ESD-G01-**20-12 ESD-G03-**80-12

ESD-G03-**40-12

1000

250

400 600 8002000

 /min

200

150

100

50

ESD-G04

ESD-G04-**140-12

 mA
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MPa {kgf/cm2}

30

40

0  5 201510

20

25

10

 /min

{204}{153}{102}{51} {255}

i=700mA

ESD-G01-C520-12

i=850mA

i=600mA

i=500mA

0  5 201510 25

25

 /min

ESD-G03-C580-12

50

75

100

125

i=700mA

i=850mA

i=600mA

MPa {kgf/cm2}

{204}{153}{102}{51} {255}

13 10 9 5 8 7 4 6 2 1 312 11

ESD-G01-****-12

1
2
3
4
5
6
7
8
9

10
11
12
13

O
O
O
O
O
O
O

i=700mA

0 5 201510

200

25

50

250
ESD-G04-C5140-12

i=850mA

i=600mA

150

100
 /min

MPa {kgf/cm2}

{204}{153}{102}{51} {255}

0  5 201510 25

50

ESD-G06-C5250-13
300

250

200

150

100

i=600mA

i=850mA

i=500mA

 /min

MPa {kgf/cm2}

{204}{153}{102}{51} {255}

JD64-D2

O 1A/B-** JIS B2401-1A/B-**

6 O AS 568-012 (Hs90) 4

7 O AS 568-019 (Hs90) 2

8 O 1B-P22 2

9 O AS 568-016 (Hs90) 2

10 O 1B-P7 2

11 O S-25 1

12 O 1A-P20 1

13 CW1000F0 2

JDS-G01-1A



I

I-18

DCPP DRA B

15 6 4 5 12 13 11 10 2 1 3 9

8 7

ESD-G03- ****-(**)-12

ESD-G03 ESD-G04

10 O 1B-P12 5 1B-P22 4

11 O 1B-P9 2 1B-P10A 2

12 O 1B-P28 2 1B-P34 2

13 O 1B-P9 6 1B-P9 2

14 O _____ _ 1B-P8 3

JHS•G03 JHS•G04

JHS-**

O 1B-** JIS B2401-1B-**

P

P

R

R R-R

Y(DR1) X(PP)

PT

P-P

13 316110 25612

7 8

4 911

15

14

BC
A

ESD-G04- ****-(***)--12

ESD-G03 G04 G06 G10

M4
M4

M4

•

C PP

PP C

D DR

DR D

•

A

A

B C

C B

(NPTF1/16)
TPUA-1/16

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

O
O
O
O
O

JD64-D2
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ESD-G06-****- (***)-13

P

R

R

8 12 1 9 13 23 456 7

1011

14

17

15 R    R

9

X

A 16

10

8 B

C

P    P

P Y(DR1)X(PP)

T

A X

X A

B C

C B

12 O 1B-P28 4

13 O 1B-P20 2

14 O 1B-G45 2

15 O 1B-P10 2

16 O 1B-P8 3

JHS-G06

O 1B-** JIS B2401-1B-**

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

O
O
O
O
O
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z ESD

(G03 06

x

Pp

P

Pp

  01, 03, 06

 E 

 (  /min)

JHF-01027 JHF-03040 (E) JHF-03080 (E) JHF-06170 (E)

MPa{kgf/cm2} 21 {214} 25 {255} 25 {255} 21 {214}

MPa{kgf/cm2} 1.0 {10} 0.6 {6} 1.4 {14} 0.8 {8}

r/min 27 40 80 170

kg 1.5 4.7 5.0 12

●

JHF-01027
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JHF-03040 (E) JHF-03080 (E)

JHF-06170 (E)

PP DR P T A B PP DR P T A B

D-93 D-95
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MODULAR TYPE ELECTRO-HYDRAULIC
PROPORTIONAL REDUCING VALVE

P T B A30rr/min
0.3 14MPa

●

z

x

c

v

OUT 0.5r

b –20 70°C

12 400mm2/s

15 60mm2/s

EOG-G01-P*-11

MPa {kgf/cm2} 25 {255}

r/min 30

MPa {kgf/cm2}
B : 0.3 02.5 {3.1 025.5}
1 : 0.4 07.5 {4.  071    }
2 : 0.6 14.5 {6   143    }

T MPa {kgf/cm2} 2.5 {25.5}

mA 850

Ω 20 (20 °C)

% 3 1

kg 3.6

B,1,2

P

G

 01

32
.5

65
98

.4
7

 M4
2

4–   5.5

A B

P

T

3

3132
.5

46

3140.5
9512 MAX 157.8

MAX 264.8

Rc 1/4 

φ
EOG-G01-P *-11
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4 14 1 13 2 9 3 15 16 6 11 7 10 8 5 12 17

EOG-G01-P *-11

32mm2/s

mA

MPa
{kgf/cm2}

0 200 400 600 800
0

2

4

6

8

10

12

14 {142.9}

{122.4}

{102}

{81.6}

{61.2}

{40.8}

{20.4}

EOG-G
01

-P
2

EOG-G01-P1

EOG-G01-PB

EOG-G01

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

O
O
O
O

JD64-D2

/min

MPa
{kgf/cm2}

MPa
{kgf/cm2}

MPa
{kgf/cm2}

MPa
{kgf/cm2}

MPa
{kgf/cm2}

MPa
{kgf/cm2}

0
0

0 0 0 20 30 40 50 6020 30 40 50 6020 30 40 50 60

0 0 10 20 30 4010 20 30 405 10 15 20 25 30

0

0.5

1.0

1.5

2.0

2.5

0

2

4

6

8

0

2

4

6

0

4

8

12

14

0

4

8

14

12

0.5

1.0

1.5

2.0

2.5

3.0 {30.6} {81.6}

{61.2}

{40.8}

{20.4}

{142.9}

{122.4}

{81.6}

{40.8}

{25.5}

{20.4}

{15.3}

{10.2}

{5.1}

{25.5}

{20.4}

{15.3}

{10.2}

{5.1}

{61.2}

{40.8}

{20.4}

{142.9}

{122.4}

{81.6}

{40.8]

EOG-G01-PB

EOG-G01-PB

EOG-G01-P1

EOG-G01-P1

EOG-G01-P2

EOG-G01-P2

°C °C°C

/min /min

13 O 1B-P9 4

14 O 1B-P20 1

15 O 1B-P26 1

16 O 1B-P7 1

JBS-G01

O 1B-** JIS B2401-1B-**
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MODULAR TYPE ELECTRO-HYDRAULIC
PROPORTIONAL FLOW CONTROL VALVE

P' T' B' A'

P T B A

x

0.3 25r/min
21MPa

EOF-G01-P

EOF-G01-T

APC ATC

●

z

x

cT

T

2.5MPa {25.5kgf/cm2}

v –20 70°C

12 400mm2/s

15 60mm2/s

bO

q P

w 31 A

eO A

1.

EOF-G01- P 25-11
T 

MPa {kgf/cm2} 21 {214}

r/min 0.3 25

EOF-G01-P : P

EOF-G01-T : T

T MPa {kgf/cm2} 2.5 {25.5} 

% 3

S 0.05

mA 800

Ω 20 (20°C)

kg 3.7

P' T' B' A'

P T B A

x

1.
4

40
32

.5
65

10
5

4–   5.5

M4
2

3

A B

T

P

3132
.5

46

2140.5

80

1157 MAX 110.8

MAX 232.8

φ

EOF-G01-P25-11 EOF-G01-T25-11

M4
2

B
P

T
A

4–   5.5
3

2140.5
80

1157 MAX 110.8
MAX 232.8

3132
.5

46

10
5

1.
4

65
32

.5
38

.6

φ

EOF-G01-P25

EOF-G01-T25

P, T

 G

 01
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0

5

10

15

20

25

30

0 200 400 600 800 1000

 mA

 /min

32mm2/s

0

5

10

15

20

25

30

0 5
{51} {102} {153} {204}

10 15 20

MPa {kgf/cm2} 

 /min

20 8 6 11 12 4 2 21 9

14 22115161335171071819

EOF-G01-T25

16 O 1B-P9 4

17 O 1B-P18 1

18 O 1B-P9 4

19 O 1B-P5 1

20 O 1B-P20 1

21 O 1B-P20 1

JMS-G01

1B-** JIS B2401-1B-**

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

O
O
O
O
O
O

JD64-D2

0

5

10

15

20

25

30

10 20 30 40 50 60

  

 /min
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POWER AMPLIFIER SERIES FOR ELECTRO-
HYDRAULIC PROPORTIONAL VALVE DRIVE

0 10V

0 900mA

ON–OFF

z 100V 200V

x

c v

6

D5 5

C

D
K

4-20mA (R1,RT3)
1-5V (R2,RT4)

10

T1 T-UP,T-DOWN
0.1-1sec

T5 0.5-5sec
T10 1-10sec

5

C6 6

D
K

10

T1 T-UP,T-DOWN
0.1-1sec

T5 0.5-5sec
T10 1-10sec

EMA-PD5-N-20 EMC-PC6-A-20

5 –

– 6

900mA
20Ω 

0 +10V DC –

0 +10V DC –

50kΩ –

10kΩ –

(N U L L ) 0 900mA

(T-UP DOWN) 0.3 3sec –

(GA IN )
900mA   900mA

10VDC 1.5V
0

900mA

80%

+10VDC (10mA) –

– 10Ω

0 500mAp-p
50 220Hz

(TIME) – 0.3 3sec

AC100 110 200 220V
( 10%) 50/60Hz

50VA

0 50°C

0.2mA/°C

3.5kg

EMA-PD5-N-20 3

EMC-PC6-A-20

•

•

••

••

0 10V DC

10K
DC 0 10V

EMA

EMC

● T1 T5 T10 T-UP
DOWN TIMER 0.3 3sec



I

I-27

EMA–PD5–N–20
No. No.

1 R 1 8 VALVE COIL
2 R 2 9

3 RT3 10 FG
4 RT4 11

AC200 220V
5 FB5 12

6 P10 13
AC100 110V

7 C O M 14

q

6 (10)

1(R1)

10

10

9

8

7 (COM)
11 12 13 14

AC200V AC100V

EMA-PD-5-N-20

1 1 1

2
3

2
3

2
3

S1 S2 S3

S1 S2 S3

10kΩ

S1

0

S2

S3

t

t

(1)
3

1 2 3

(2)

2(R2)

3 ( R T 3 )

4(RT4) 1

3(RT3) 4(RT4)

RT34T-UP RT34T-DOWN

0 900mA

7 (OV)

– 1

6 (10V)

– 3

1 (R1)

– 2

q

0

600mA

R12RT34ATT

6

w

300

150

900mA

1
5 10

2 6 7
6

7

3 2

(3)

FZS-6350-101

2
1 3

RT34
T-DOWN

0

FB5
ATT

0

GAIN

0

RT34
T-UP

0

R12RT34
ATT

8

NULL

0

GAIN

0

R12RT34
ATT

6

GAIN
3

R12RT34
ATT

10

70

70

80

80

10

0
100

20
30

40 50 60

90

4
    5

30

1.5

   50

1 2 3

φ
φ

AC100V
AC110V(50
60Hz)

AC200V
AC220V(50 60Hz)
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(4) (RT34T–UP) (RT34T–DOWN)

5V

RT34  T-DOWN10V

RT34
T-UP

0

900mA

0

10V

RT3
RT4

t

t

3 4(RT3 RT4)

RT34T-UP

RT34T-DOWN

0.3 3sec

0 10V

0 5V

RT34T–UP 3sec 5V

1.5sec

3(RT3) 4(RT4)

1(R1) T–UP

T–DOWN

(1) FB5ATT

0

(2) FB5ATT 2

GAIN 2

FB5ATT GAIN

(FB5ATT GAIN)

1 7

9

0.5

1A

0.5V

1M

2 8

3 82V

NV082D10

ERZV10D820

4 OMRON

LY

5 AC100V 200V

TDK NOISE FILTER

ZMB2201-13

w

6 (P10)

1 (R1)

7 (COM)

10

10

9

8

5 (FB5)

7 (COM)
11 12 13 14

AC200V AC100V

EMA-PD5-N-20

0 10V

0 10V

(0 5V)

1

2
3

RT34
T-DOWN

0

FB5
ATT

0

GAIN

0

RT34
T-UP

0

R12RT34
ATT

8

NULL

0

e (ESD)

CRa

SOLa

CRa

SOLb

EMA-PD5-N-20,EMC-PC6-A-20

8

9

7

1413

TDK NOISE FILTER
ZMB 2201-13

Hi

Lo

AC100V
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EMC-PC6-A-20

No. No.

1 CHI 8

VALVE COIL2 CH2 9

3 CH3 10 FG
4 CH4 11

AC200 220V
5 CH5 12

6 CH6 13
AC100 110V

7 COM 14

close

close

close

close

close

close

CH6

CH5

CH4

CH3

CH2

CH1

CH1
LEVEL

CH2
LEVEL

CH3
LEVEL

CH4
LEVEL
(0mA)

CH5
LEVEL

CH6
LEVEL

CH1  TIME

CH2
   TIME CH4

   TIME

CH3  TIME
CH5  TIME

CH6  TIME

ALTOFF

t

i

● CH

● CH TIME

30msec

●

10 20

q

w

e ES ESD

1

S1 S6 10

400mAp-p 100Hz

(1)EMA-PD5-N-20 (2)EMC-PC6-A-20

AC100V
AC110V
50 60Hz

AC200V
AC220V(50
60Hz)



SMALL TYPE POWER AMPLIFIER SERIES FOR
ELECTRO-HYDRAULIC PROPORTIONAL VALVE DRIVE

I

I-30

N 1 (SOL a)
NW 2 (SOL a SOL b)

Z D2

D1 1

C1 :  AC100, 110V 10  (50/60Hz)
D2 :  DC24V

z x c

●

EBA-PD1-N-C1-10 EBA-PD1-NW-C1-10 EBA-PD1-N (Z)-D2-10 EBA-PD1-NW (Z)-D2-10

1
SOL a SOL a SOL b SOL a SOL a SOL b

900mA 20Ω

0 +10V DC –10 +10V DC 0 +10V DC –10 +10V DC

50kΩ

10kΩ

( N U L L ) 0 900mA

( G A I N ) 0 900mA
5V

+5V DC (5mA) +5V DC (5mA)
–5V DC (5mA) +5V DC (5mA) +5V DC (5mA)

–5V DC (5mA)

(DITHER) 80 220Hz 

( L A G ) 0.05 2sec

AC100 • 110V 10%
(50/60Hz)

DC24V
(DC24 30V)

30VA

0 50°C

0.2mA/°C

2.2kg
0.14kg
0.6kg Z

1.14kg
0.6kg Z

1/3 1/2
PWM
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EBA-PD1-N-C1-10

●EBA-PD1-N(Z) 0 +10V

● 2

6

0.5 1A

0.5V

1M

●EBA-PD1-NW(Z)

SOL a

SOL b

●SOL a SOL b NULL GAIN

0.1V

EBA-PD1-NW-C1-10

● 2

SOL a 6

SOL b 8

0.5 1A

0.5V

1M

No. No.

1 IN1 5

SOL a2 COM 6

3 P5 7

8

9
AC100 • 110V

10

No. No.

1 IN1 5

SOL a2 COM 6

3 P5 7

SOL b4 N5 8

9
AC100 • 110V

10



No. No.

1 IN1 5

SOL a2 COM 6

3 P5 7

SOL b4 N5 8

9 +    
DC24V

–10

I

I-32

EBA-PD1-N (Z)-D2-10

No. No.

1 IN1 5

SOL a2 COM 6

3 P5 7

8

9 +   
DC24V

–10

EBA-PD1-NW (Z)-D2-10

EBA-PD1-N-D2-10 EBA-PD1-NZ-D2-10

EBA-PD1-NW-D2-10 EBA-PD1-NWZ-D2-10



q (NULL)

w (GAIN)

e (TIME) r I

I-33

z

1A

5 6

20

7 8

x

c

2.0mm2 2
VCTF 300V

0.75mm2 3
VCTF

3

● 

DC24V 1A

KOSEL R25A-24 24V 1.1A

TDK EAK24-1R3G 24V 1.3A

DENEL • RAM DA EWS25-24 24V 1.2A

(V) (mA)

0 0

4 200

8 400

12 600

16 800

EMA-PD5-N-20

0 5 10

(V)

900

mA

EMC-PC6-A-20

0 50 100

LEVEL  (%)

900

mA

EBA-PD1-N(WZ)- -10

0 5 10

(V)

900

mA

0 5 10

900

mA

400mAp-p 100Hz

0 5 10

900

mA

CH1

CH2

D2
C1

CH1TIME CH2TIME

DC50V

1A

SOL aA5

6

+

–
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SMALL TYPE POWER AMPLIFIER SERIES WITH
MULTI-FUNCTION FOR ELECTRO-HYDRAULIC
PROPORTIONAL VALVE DRIVE

•

HIC IC
•

• 2
• EDC-PC6-AWZ-D2-20
• 11 20

EDA-PD1-NWZ-D2-11 EDC-PC6-AWZ-D2-20

•

1 6 2

900mA (20 )

–10 +10VDC 0 +10VDC

50kΩ 50kΩ

10kΩ 10kΩ

SOL a SOL b SOL 1 SOL 2

(NULL) 0 900mA

(GAIN) 0
900mA
2.5V 0

900mA
2.5V

+5VDC (5mA)
–5VDC (5mA)

+5VDC (10mA)

(LAG) 0 2sec

(DITHER) 80 250Hz

DC24V (DC24 30V)

30VA 60VA

0 50

0.2mA/

0.3kg 0.4kg

z x

I-33

c

●
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Z

N

1 1

D

P

ED  • 

  D2 : DC24V

W 4

A

D

1
3

(1)

4

D E F 1

Z

A

6 6

C

P

ED  • 

   D2 : DC24V

W 4

C

1
0.1~2sec

0.5 5sec

1 10sec

D LEVEL TIME TOFF
3

E GAIN NULL OFFSET LAG
3

F

T5

T10

LEVEL TIME TOFF GAIN
NULL OFFSET LAG 3

(2) •
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EDA-PD1-NWZ-D2-11

1 NULL GAIN OFFSET LAG

2 q w

OFFSET
SOL a 300mA  (200mA)
SOL b 300mA  (200mA)

3 q 5V q

r SOL a GAIN 

SOL a 850mA
SOL b 300mA

SOL b GAIN SOL b

4 q – 5 V

q y SOL b GAIN

SOL a     0mA
SOL b 850mA

● LAG NULL

● EDA-PD1-NWZ-D2-11

E A - P D 4 - D 1 0 -* - 1 0
NACHI-MOOG

No. No.

1 IN1 7 –  
DC24V

+2 COM 8

3 9

SOL b4 P5 10

5 COM 11

SOL a6 N5 12

● SOL a

SOL b

SOL a SOL b

●

● 5

SOL a 11 SOL b

9

0.5Ω 1A

0.5V

1MΩ

● SOL a 1

2

0 5V

ER ES

{

{

z

a ESD-G01-C510-6333D...300mA
20

b ESD-G01-C510-6586C...200mA
20

DC24V 24~30V 2% 1A

{

{{
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EDC-PC6-AWZ-D2-20

No. No.

1
CH1    7 COM

8 P5
2 CH2    9 –  

DC24V
+3 CH3    10

4
CH4    11

SOL 212

5 CH5    13

SOL 16 CH6    14

● SOL 1 SOL 2

● 7

SOL 1 13

SOL 2 11

0.5Ω ,

1A 0.5V

1MΩ

● 3

CH1 CH4

CH1 LEVEL 1

CH4 LEVEL

2

1

CH1 CH3

CH4 CH6 3

● 6

6CH

OFFSET

NULL

●

0

5V CH2 CH3

0 5V

CH5 CH6

1

2

2

1
●CONT
●3+3

2
●CONT
●6+6

3
●AMP
●3+3

DC24V 24~30V 2% 2



HIGH RESPONSE PROPORTIONAL FLOW AND
DIRECTIONAL CONTROL VALVE

P T

A B

ESH-G01 10 50rr/min
32MPa

I

I-38

● -

●

●

● OFF

●

●

z

MFG.NO.

x

c

v

b

n

m

,

&O ISOVG32 46

68

. 20 140mm2/s 30

60°C

⁄0 NAS9

⁄1 30m

VCTF2mm22

VCTF0.5mm24

⁄2

⁄3

M5 45r

5 7N • m

{51 71kgf • cm} :10, 20, 35  /min
 7MPa {71kgf/cm2}

 : 5

: H

: G
: 01

 A: 0.5%

1 7MPa {71kgf/cm2} 40°C 40mm2/s

ESH-G01-
H510A-10

ESH-G01-
H520A-10

ESH-G01-

H540A-10

P, A, B    MPa {kgf/cm2} 32 {327}

T MPa {kgf/cm2} 2.5 {25.5}

r/min

7 MPa {71kgf/cm2}
10 20 35

r/min 22 35 50

MPa {kgf/cm2} 32 {327} 21 {214} 14 {143}

% 0.5

ms

0 100%
16 1

Hz

90° 10%
80 1

0.5% /FS (Δp=25MPa {255kgf/cm2})

1.5% /FS (Δt=40°C)

NAS9

°C

°C

0 60

(30 60)

IP53

kg 2.3
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ISO4401-AB-03-4-A

MS

P

A

B

T

4–   9.5 11.5
  5.5

225
58596627

40.511.5
30.2

21.5
12.7

46
7.

5
31

.7
5

31 25
.9 15

.5
5.

1
0.

75

16
4

11
2

50
.5

25
.5

8
φ
φ

I V
-

+

T A P B T

ESH-G01-H520A-10 ESH-G01-H540A-10

  V

 /min

0 10
50

0

50

0

5

–
7MPa {71kgf/cm2}

–10
–5

  V

 /min

–10 0 10
50

0

50

–5

0

5

–
7MPa {71kgf/cm2}

P
B

A
T P

A
B

T

  MPa

 /min

0 10 20 30 40
0

20

40

60

80

–

21MPa
(214kgf/cm2)

1V

2V

3V

4V

5V

  MPa

 /min

0 10 20 30 40
0

20

40

60

80

–

1V

2V

3V

4V

5V

14MPa (143kgf/cm2)

●

ΔPX)
=PS-PL-PT

PS 

PL 

PT T

7MPa {71kgf/cm2}

●

ΔPX

Qrate
ΔPX=PS-PL-PT

●

ESH-G01-H520A-10
PS=10MPa {102kgf/cm2}

PL=6MPa {61kgf/cm2}
PT=1MPa {10kgf/cm2}

QX

Q Q
P P P

x rate
S L T= ×�

− −

= ×�
− −

=

7

20
10 6 1

7
13 / min

Q Q
P

x rate
x= ×�

Δ
7

10V
GAIN 10%

r
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HIGH RESPONSE PROPORTIONAL FLOW AND
DIRECTIONAL CONTROL VALVE

ESH-G03, 04, 06
80 600r/min

28,32MPa

5

6S

20%

20%

P A
P=1.0MPa {10kgf/cm2}

P B A T B T
1.0MPa {10kgf/cm2}

 D

 03,04,06

  G

 ESH

   
    E: 

S1 P A : B T=1 : 1
P B : A T=1 : 1

S2 P A : B T=1 : 0.5
P B : A T=0.5 : 1( )

●

● 20Hz

● OFF

●

●

●

z

x Y(DR1) L(DR2) 0.2MPa

{2kgf/cm2} , Y(DR1) L

(DR2) ,

c L (DR2) 

G 0 4

G06 L (DR2) 

G03 Y (DR1) L

v

b

NAS9

n

MFG.NO.

m ,

R&O ISOVG32 46

68

, 2 0

140mm2/s 30 60°C

, 30m

VCTF2mm22

0.5mm24

⁄0

⁄1 RF 0 +10V

G03 G04 P A B

T G06 P B A T

⁄2 G03 G04 P A B T

G06 P B A

T

⁄3 G06 S2

1 7MPa {71kgf/cm2} 40°C 40mm2/s

ESH-G03-
D*****-(*)-11

ESH-G04-
D*****-(*)-11

ESH-G06-
D*****-(*)-11

MPa {kgf/cm2}

P,A,B 28 {286} 32 {327} 32 {327}

25 {255} 25 {255} 25 {255}

T 21 {214} 21 {214} 21 {214}

Pp 25 {255} 25 {255} 25 {255}

MPa {kgf/cm2} 1.5 {15} 1.5 {15} 2.0 {20}

r/min P A
1MPa {10kgf/cm2} 80 180 350

r/min 140 300 600

MPa {kgf/cm2} 2.0 {20} 2.0{20} 4.0 {40}

% 0.5 0.5 0.5

ms 0 100% 50 1 50 1 50 1

Hz 10% 90 20 1 20 1 20 1

r/min 4 8 12

Y (DR1) L (DR2) MPa {kgf/cm2} 0.2 {2} 0.2 {2} 0.2 {2}

kg 8 12 18

N • m {kgf • cm}

ESH-G03 M  6 35r 4 10 13 {102 133}

ESH-G04
M10 50r

M  6 45r

4

2

45 55 {460 561}

10 13 {102 133}

ESH-G06 M12 60r 6 60 70 {610 715} 

A B

P T

5

A B

P T

6S
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27

70

21
8.

5
17

6
12

7
87

X(PP) Y(DR1)

A
T

B
T

P

3

54

23

46

59.9

18
2

289.5
1091

182.2

JIS 

ESH-G03

A B

P

 X
(PP)

  Y
(DR1)

T
VS

YY

59.9

17
9

108
336.5

182.2

2–   3 4

35

91

10
1

23
2.

5
19

0

YY

XX

L

T P

A B

X

Y

3

101.6
50

34.1

34
.9

69
.9

φ

ESH-G04

A B

P

 X
(PP)

  Y
(DR1)

T
VS

L(DR2)

59.9

19
4

388
178.5 3

182.2

X(PP)

Y(DR1)

L(DR2)

A B

T P

3

53.2
77

130.2

46
92

43
12

0

6 2–   6
116

20
925

1.
5

φ

ESH-G06

A B

P

 X
(PP)

  Y
(DR1)

T
V S

L(DR2)

G03 ESD-G03 G04 G06 DSS-G04 06-**-20 Y(DR1) L(DR2)

G03 ISO 4401-05-02-0-94
G04 ISO 4401-07-06-0-94
G06 ISO 4401-08-07-0-94
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POWER AMPLIFIER FOR HIGH RESPONSE
PROPORTIONAL FLOW AND DIRECTIONAL
CONTROL VALVE

EHA

●

● ICS

●

●

0mA

● READY ON

●

 
D2 DC24V

01 01
03 03
04 04
06 06

05  0 5V

10  0 10V

 2

 D

 P

DC24V (DC22V DC28V)
150mVp p 

2.1A
R50A-24

0 50°C

35 85%RH

DC0 5V DC0 10V

50kΩ

24V 2.1A

0.9kg

5V 10 mA
5V 10 mA

2.5Ω • 2.7A 5Ω • 2.4A

(LVDT)

ON DC24V

READY ON

0 5V

G03 G04 G06 LVDT
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CPU
(A2USCPU) (A1SD62D) (A1SD70)

D/A
(A1S68DAV)

RS-422

EHA ESH

FB

RF

FM

(1)   ESH-G01

ESH-G01 D/A

(2)  ESH-G03 G04 G06



POWER AMPLIFIER FOR ELECTRO-
HYDRAULIC SERVO VALVE DRIVE

•

I

I-44

q

w 1 NACHI-MOOG
e AC100V AC200V DC24V

EA － P D4 － A100 － ＊＊ － 10

AC100, 110, 220, 220V 10%
                   D2 : DC24V

A100 : 100mA
                  A150 : 150mA
                  A15   : 15mA
                  A40   : 40mA
                  D10   : 10V

     D4 4

 P

NACHI-MOOG

4 RF-P FB1-N FB2-N FB3-P)

10VDC

50kΩ

(GAIN)
1 20
5 100

(NULL) 0 20%

700 Hz –3dB

(DITHER) 100 400Hz
200Hz

AC100 110 200 220V
( 10%) 50/60Hz

20VA

+15V   (200mA)
–15V   (200mA)

0 50 °C

50μV/°C

3kg

15mA   (100Ω)
40mA   (40Ω)

100mA   (14Ω)
150mA   (14Ω)

4

10V

}

( )

No. No.

1 RF-P 11

2 FB1-N- 12

3 FB2-N- 13

4 FB3-P- 14

5 COM 15
DC24V

–6 FG 16

7 P15 17
AC200 220V

8 COM 18

9 N15 19

AC100 110V
10

MON

IN        
20

D2 DC24V AC100V AC200V
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EN-J631 100mA EA-PD4-A100

EN-J631 75r/min 150mA EA-PD4-A150

EN-J072-401 EN-J072-402

EN-J073-401 EN-J073-402 EN-J073-403 EN-J073-404

EN-J073-405

EN-J076-401 EN-J076-402 EN-J076-403 EN-J076-404

EN-J076-405

15mA EA-PD4-A15

EN-J072-403

EN-J770

EN-J073-406

EN-J076-406

40mA EA-PD4-A40

EN-J661

EN-J662 Amp

EN-J663

10V EA-PD4-D10

EN-J631 J072 J073 J076 J770

EN-J661 J662 J663

11

12

6

FG

201918171615
–

D

A C

B

FB3-P

FB2-N

FB1-N

RF-P

1

2

3

4

5

AC100V
AC110V

AC200VDC24V
AC220V

EN-J66*

   Amp
( )

0 10V

10

13

14

7

8

9

MON

OUT

IN

COM

P15

6

COM

N15

201918171615
–+

F

FG

D

E

A

C

B

FB3-P

FB2-N

FB1-N

RF-P

1

2

3

4

5

AC100V
AC110V

AC200VDC24V
AC220V



J

J-1

HYDRO-LOGIC VALVE

200 2300r/min
28, 32MPa

HYDRO-LOGIC

No.9244

q

w

e

r

t

y ISO

06 10
ISO

3

u

i
2 13 3

4 2000

1 * 2 2G*
2 3 32MPa {326kgf/cm2}

●

2 3 4
MPa {kgf/cm2} r/min

HT (S)-G06 HY (S)-G06 HF (S)-G06 3/4B
28 {286}

(32 {326}) 2

200 (*120)
HT (S)-G10 HY (S)-G10 HF (S)-G10 HF (S)-F10 11/4B 500 (*300)
HT (S)-G16 HF (S)-F16 2B 1000 (*600)

HF (S)-F24 3B (4B) 32 {326} 2300



J

J-2

35 {357}
32 {326}
28 {286}

MPa {kgf/cm2}

08 10 16 20 24

70002300
           /min

1000

40 48

06 10 16 24

A B

HF(S) *** DY ** 12DY

kg

HF(S) *** PLR** ** 12PLR

G06 G10 F10 F16

kg 34 60 46 90

G06 G10 F10 F16

37 63 49 95

A B &A

HF(S) *** CXZ** ** 12CXZ

kg

HF(S) *** H ** 12H

G06 G10 F10 F16

kg 36 61 47 91

G06 G10 F10 F16

40 64 50 94



FJ SERIES HYDRAULIC CYLINDER

FJ
φ 30 φ 250 1000ST

7, 14MPa

K

K-1

q FJ w e

FH (21MPa)
FL (3.5MPa)
FLS

1 φ 30 (N)
2

7MPa {71.4kgf/cm2} 14MPa {143kgf/cm2}

7MPa {71.4kgf/cm2} 14MPa {143kgf/cm2}

10.5MPa {107kgf/cm2} 21MPa {214kgf/cm2}

0.3MPa {3.06kgf/cm2} 0.3MPa {3.06kgf/cm2}

95%
18m/min

0.3m/min

( m m )
30 40 50 63 80 100 125 140

150 160 180 200 224 250

1000mm 1000mm K-2

B C

–10°C 80°C

No.5B 6/3 No.51

[ ]

mm

Rc                     PT

(cm 2)

(mm)

kN

{kgf }

7MPa

{71.4kgf/cm2}

14MPa

{143kgf/cm 2}

kN

{kgf }

7MPa

{71.4kgf/cm2}

14MPa

{143kgf/cm 2}

25

30

3/8

7

18

4.5

2.5

1

1.55

4.90
{500}

3.15
{321}

9.80
{1001}

6.30
{644}

–

–

–

–

–

–

–

–

–

–

40

3/8

12.5

22.4

8.6

3.9

1

1.45

8.75
{893}

6.02
{614}

17.50
{1788}

12.04
{1230}

18

10

2.5

1

1.25

8.75
{893}

7.00
{714}

17.50
{1788}

14.00
{1430}

50

1/2

19.6

28

13.5

6.1

1

1.45

13.72
{1400}

9.45
{964}

27.44
{2803}

18.90
{1931}

22.4

15.7

3.9

1

1.24

13.72
{1400}

10.99
{1121}

27.44
{2803}

21.98
{2245}

20

63

1/2

31.1

35.5

21.3

9.8

1

1.46

21.77
{2221}

14.91
{1521}

43.54
{4447}

29.82
{3046}

28

25

6.1

1

1.24

21.77
{2221}

17.50
{1785}

43.54
{4447}

35.00
{3575}

80

3/4

50.2

45

34.3

15.9

1

1.46

35.14
{3584}

24.01
{2449}

70.28
{7179}

48.02
{4905}

35.5

40.4

9.8

1

1.24

35.14
{3584}

28.28
{2885}

70.28
{7179}

56.56
{5777}

100

3/4

78.5

56

53.9

24.6

1

1.45

54.95
{5605}

37.73
{3848}

109.90
{11226}

75.46
{7708}

45

62.6

15.9

1

1.25

54.95
{5605}

43.82
{4470}

109.90
{11226}

87.64
{8952}

125

1

122.7

71

83.2

39.5

1

1.47

85.89
{8761}

58.24
{5940}

171.78
{17546}

116.48
{11898}

56

98.1

24.6

1

1.25

85.89
{8761}

68.67
{7004}

171.78
{17546}

137.34
{14028}

140

1

153.9

80

103.7

50.2

1

1.48

107.73
{10988}

72.59
{7404}

215.46
{22008}

145.18
{14829}

63

122.8

31.1

1

1.25

107.73
{10988}

85.96
{8768}

215.46
{22008}

171.92
{17560}

150

1

176.7

85

120

56.7

1

1.47

123.69
{12616}

84.00
{8568}

247.38
{25268}

168.00
{17160}

67

141.5

35.2

1

1.24

123.69
{12616}

99.05
{10103}

247.38
{25268}

198.10
{20235}

160

1

201

90

137.4

63.6

1

1.46

140.70
{14351}

96.18
{9810}

281.40
{28743}

192.36
{19648}

–

–

–

–

–

–

–

–

–

180

1 1/ 4

254.4

100

175.9

78.5

1

1.44

178.08
{18164}

123.13
{12559}

356.16
{36379}

246.26
{25154}

–

–

–

–

–

–

–

–

–

200

1 1/ 2

314.1

112

215.6

98.5

1

1.45

219.87
{22427}

150.92
{15394}

439.74
{44916}

301.84
{30831}

–

–

–

–

–

–

–

–

–

30

224

1 1/ 2

394

125

271.3

122.7

1

1.45

275.80
{28132}

189.91
{19371}

551.60
{56342}

379.82
{38796}

–

–

–

–

–

–

–

–

–

250

2

490.8

140

336.9

153.9

1

1.45

343.56
{35043}

235.83
{24055}

687.12
{70184}

471.66
{48177}

–

–

–

–

–

–

–

–

–

35

B

C

(cm 2)

(cm 2)

(cm 2)

(cm 2)

(mm)

(mm)

●ISO9001



K

K-2

●

z

x

c

v

1/100

b

1000mm 1000mm

1
2

30 • 40 50 150 180 250

7MPa {71.4kgf/cm2} 1500 2000 1500 1501 2000

14MPa {143kgf/cm2} 1500 2000 0800 0801 2000

●
●

90

TA
180

LA

CA

TA  

TC

FA
FY

*LB

*LB FA FB
7MPa {71.4kgf/cm2}

FY FZ

B C

*

FB
FZ

*

N
H
R
B

1
2

A
C
J
K

CONEX)

7MPa {71.4kgf/cm  }
14MPa {143kgf/cm  }

2

2

T
L

L

U

U

R

R

T

T

R



K

K-3

TYPE TC. CA

TYPE LA. LB. TA. FA. FB

TYPE LA. LB. FA. FB

TYPE LA. LB. FA. FB

mm A

MPa
{kgf/cm2}

250 200 150 125 100 80

B
7.1 21 36 71 143 214

0.7 2.1 3.5 7 14 21

D
1 2 3 4 5

kN
{ton} C

E

.05 .1

1

.2

2

.3

3

.4

4

.5

5

.75 1

10

1.5 2

20

3

30

4 5

50

10

100

15 20

200

30 50

500

100 250150

mm F
500 250180 150 125 100 80 60 50 40 30 25 20 16

mm G

(4000) (3000) (2500) (2000) (1500) 1000 500

TC

300 250

63 50 40 30

● 4

• • • 

●

●

● φ100mm
● 14MPa

{143kgf/cm2}
● FA
●

● 56mm

z A 100mm

B 14 C

110kN

x 110kN

D 3 FA

E

c E F

56mm G

630mm



K

K-4

LA 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2} LB 7MPa {71.4kgf/cm2}

FA 7MPa {71.4kgf/cm2} FB 7MPa {71.4kgf/cm2}

CA 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2}

TA 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2} TC 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2}

FY 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2} FZ 7MPa {71.4kgf/cm2} • 14MPa {143kgf/cm2}



K

K-5

mm

A

S

T

K

L

A

S

T

K

L

B

C

C FY

D

E

H

J

M

N

P

Q

F

G

R

Y

AA

AB

AC

AD

AE

AF

AG

AH

AJ

AK

AL

BA

BB

BC

BD

BE

BF

BG

BH

BJ

BK

CA FA

CA FY

CB

CC

CD

CE

DA FB

DA FZ

DB FB

DB FZ

DC

DD

DE

DF

30

25

36

10

M16
P1.5

18

14

–

–

–

–

–

–

30

38

40

90

11

60

28

55

40

3/8

M8
P1.25

11

42

11

13

207

35

13

31

31

57

98

62.5

14

88

109

241

40

8

13

32

205

231

67.5

40

63

207

209

63

40

109

88

207

209

182

184

63

40

109

88

40

30

40

10

M20
P1.5

22.4

19

25

36

10

M16
P1.5

18

14

30

38

40

90

13

60

28

65

46

3/8

M10
P1.5

11

42

11

13

214

37.5

13

31

31

57

98

70

14

95

118

246

43

8

13

32

205

231

75.5

46

69

214

216

69

46

118

95

212

214

182

184

69

46

118

95

50

35

46

10

M24
P1.5

28

24

30

40

10

M20
P1.5

22.4

19

30

42

47

98

13

64

32

75

54

1/2

M10
P1.5

13

46

14

18

233

45

14

34

34

60

108

82.5

17

115

145

270

50

8

15

35

225

255

87.5

58

85

233

238

85

58

145

115

233

238

198

203

85

58

145

115

63

45

55

10

M30
P1.5

35.5

30

35

46

10

M24
P1.5

28

24

35

46

51

102

16

68

32

90

66

1/2

M12
P1.5

15

48

18

20

259

50

18

32

32

71

106

95

19

132

165

303

60

10

18

42

247

283

105

65

98

259

264

98

65

165

132

258

263

213

218

98

65

165

132

80

60

65

10

M39
P1.5

45

41

45

55

10

M30
P1.5

35.5

30

35

56

62

110

20

70

38

110

82

3/4

M16
P1.5

18

58

18

24

299

60

18

42

42

74

124

115

25

155

190

349

72

12

20

50

284

324

127

87

118

299

305

118

87

190

155

297

303

237

243

118

87

190

155

100

75

80

10

M48
P1.5

56

50

60

65

10

M39
P1.5

45

41

40

58

66

116

24

76

38

135

100

3/4

M18
P1.5

20

58

22

28

331

71

22

38

38

85

122

138.5

27

190

230

385

85

12

23

55

302

348

152.5

109

150

331

339

150

109

230

190

327

335

252

260

150

109

230

190

125

95

95

10

M64
P2

71

65

75

80

10

M48
P1.5

56

50

45

67

76

130

26

80

48

165

126

1

M22
P1.5

24

68

26

33

386

85

25

41

41

99

136

167.5

32

224

272

455

105

15

29

66

352

410

187.5

130

175

386

395

175

130

272

224

384

393

289

298

175

130

272

224

140

110

105

10

M72
P2

80

75

80

85

10

M56
P2

63

55

50

69

80

138

28

88

48

185

138

1

M24
P1.5

26

68

26

37

418

95

25

41

41

106

144

187.5

35

250

300

490

115

18

30

70

370

430

207.5

145

195

418

429

195

145

300

250

416

427

306

317

195

145

300

250

150

115

110

10

M76
P2

85

80

85

90

10

M60
P2

67

60

50

71

82

146

31

96

48

196

150

1

M27
P1.5

28

68

30

39

436

106

28

38

38

111

146

204

37

270

320

510

123

18

30

75

390

450

221

155

210

436

447

210

155

320

270

433

444

318

329

210

155

320

270

160

120

115

10

M80
P2

90

85

–

–

–

–

–

–

55

74

84

156

31

104

49

210

160

1

M27
P1.5

31

69

33

41

459

112

31

40

40

122

150

217

42

285

345

538

132

18

35

75

403

473

237

170

225

459

469

225

170

345

285

459

469

339

349

225

170

345

285

180

140

125

10

M95
P2

100

95

–

–

–

–

–

–

55

75

88

172

34

86

71

235

182

1 1 / 4

M30
P1.5

33

85

33

46

504

125

35

50

36

123

172

242.5

47

315

375

595

148

20

40

85

445

525

265.5

185

243

504

517

243

185

375

315

503

516

363

376

243

185

375

315

200

150

140

10

M100
P2

112

105

–

–

–

–

–

–

55

85

99

184

38

90

79

262

200

1 1 / 2

M33
P1.5

37

95

36

51

544

140

39

56

40

131

186

271

52

355

425

644

165

25

40

98

497

577

296

206

272

544

558

272

206

425

355

543

557

393

407

272

206

425

355

224

180

150

10

M120
P2

125

115

–

–

–

–

–

–

60

89

106

184

45

90

79

292

225

1 1 / 2

M39
P1.5

41

95

42

58

590

150

39

56

40

140

186

296

52

395

475

705

185

30

45

115

535

625

331

230

310

590

607

310

230

475

395

586

603

406

423

310

230

475

395

250

195

170

10

M130
P2

140

130

–

–

–

–

–

–

65

106

125

200

50

90

95

325

250

2

M42
P1.5

46

115

45

65

656

170

47

68

48

158

206

332.5

57

425

515

786

208

35

50

130

606

706

370.5

250

335

656

675

335

250

515

425

652

671

457

476

335

250

515

425

B

C

LA

LB

FA
FY

FB
FZ



30 40 50 63 80 100 125 140 150 160 180 200 224 250

CA

EA

EB

EC

ED

EE

EF

EG

EH

TA

FA

FB

FC

FD

FE

FF

FG

FH

FJ

TC

GA

GB

GC

GD

GE

GF

GG

GH

LA

LB

FA

FY

FB

FZ

CA

TA

TC

LA

LB

FA

FY

FB

FZ

CA

TA

TC

30

3.8

4

3.7

3.8

4.1

4.2

4.2

3.6

4.1

0.8

–

–

–

–

–

–

–

–

–

–

40

4.2

4.4

4.1

4.2

4.5

4.6

4.6

4.0

4.5

1.1

4.1

4.3

4.0

4.1

4.4

4.5

4.5

3.9

4.4

1.0

50

6.0

6.3

6.3

6.8

6.9

7.4

7.0

6.2

6.6

1.4

5.8

6.1

6.1

6.6

6.7

7.2

6.8

6.0

6.4

1.2

63

9.3

9.9

9.6

10.3

10.6

11.3

11.1

9.4

10.6

2.2

8.8

9.4

9.1

9.8

10.1

10.8

10.6

8.9

10.1

1.9

80

17.8

18.2

17.0

18.0

18.6

19.6

18.9

16.6

18.0

3.4

16.9

17.3

16.1

17.1

17.7

18.7

18

15.7

17.1

2.9

100

27.7

29.0

26.7

28.9

29.4

31.6

31.1

26.3

28.5

4.9

26.3

27.6

25.3

27.5

28

30.2

29.7

24.9

27.1

4.2

125

46.7

49.7

48.4

51.8

53.2

56.6

56.5

48.0

51.3

7.9

43.8

46.8

45.5

48.9

50.3

53.7

53.6

45.1

48.4

6.7

140

67.3

69.2

66.4

71.4

73.7

78.7

78.6

66.2

74

10

63.3

65.2

62.4

77.4

69.7

74.7

74.6

62.2

70

8.5

150

75.3

80.6

74.2

80.0

82.5

88.3

88.0

73.7

79.8

12.2

70.7

76

69.6

75.4

77.9

83.7

83.4

69.1

75.2

10.5

160

94.7

98.3

94

100.1

105.33

111.4

110.8

92.9

103.7

13.1

180

122.8

126.7

122.6

131.9

136.3

145.6

151.0

121.9

133.8

17.4

200

168.2

171.3

163.3

176.0

182.7

195.4

203.6

162.7

180.2

21.4

224

229.5

232.0

207.5

227.2

243.0

262.7

267.3

206.0

236.0

27.2

250

304.2

309.2

284.0

309.8

322.2

348.0

339.2

281.5

309.2

33.6

– – – – –

250

38

16

16

20

209

12
–0.1

25
–0.4

207

38

62

42

98
–0

58
–0.5

20
–0.040

20
–0.073

2

207

28

98
–0

58
–0.5

20
–0.040

20
–0.073

2

ST113 2

255

38

16

16

20

209

12
–0.1

25
–0.4

214

38

62

42

109
–0

69
–0.5

20
–0.040

20
–0.073

2

214

28

109
–0

69
–0.5

20
–0.040

20
–0.073

2

ST113 2

285

45

20

20

25

230

14
–0.1

31.5
–0.4

233

42

66

46

135
–0

85
–0.5

25
–0.040

25
–0.073

2.5

233

33

135
0

85
–0.5

25
–0.040

25
–0.073

2.5

ST121 2

337.5

63

31.5

31.5

40

261

17
–0.1

40
–0.4

259

46

74

48

161
–0

98
–0.5

31.5
–0.050

31.5
–0.089

2.5

259

43

161
–0

98
–0.5

31.5
–0.050

31.5
–0.089

2.5

ST132 2

382.5

72

31.5

31.5

40

291

20
–0.1

40
–0.4

299

56

82

58

181
–0

118
–0.5

31.5
–0.050

31.5
–0.089

2.5

299

43

181
–0

118
–0.5

31.5
–0.050

31.5
–0.089

2.5

ST146 2

431

84

40

40

50

316

23
–0.1

50
–0.4

331

58

89

58

225
–0

145
–0.5

40
–0.050

40
–0.089

3

331

53

225
–0

145
–0.5

40
–0.050

40
–0.089

3

ST156 2

510

100

50

50

63

365

27
–0.1

63
–0.4

386

67

103

68

275
–0

175
–0.5

50
–0.050

50
–0.089

3

386

58

275
–0

175
–0.5

50
–0.050

50
–0.089

3

ST177 2

573

120

63

63

80

400

25
–0.1

80
–0.6

418

69

112

68

321
–0

195
–0.5

63
–0.060

63
–0.106

4

418

78

321
–0

195
–0.5

63
–0.060

63
–0.106

4

ST188 2

590

122

63

63

80

412

32
–0.1

80
–0.6

436

71

112

68

332
–0

206
–0.5

63
–0.060

63
–0.106

4

436

78

332
–0

206
–0.5

63
–0.060

63
–0.106

4

ST194 2

636

137

71

71

90

445

33
–0.1

80
–0.6

469

84

126

79

360
0

218
–0.5

71
–0.060

71
–0.106

4

459

88

360
0

218
–0.5

71
–0.060

71
–0.106

4

ST207 2

700

150

80

80

100

480

35
–0.1

100
–0.6

504

75

130.5

85

403
–0

243
–0.5

80
–0.060

80
–0.106

4

504

98

403
–0

243
–0.5

80
–0.060

80
–0.106

4

ST216 2

766

170

90

90

115

526

37
–0.1

125
–0.6

544

85

139.5

95

452
–0

272
–0.5

90
–0.072

90
–0.126

5

544

108

452
–0

272
–0.5

90
–0.072

90
–0.126

5

ST232 2

830

185

100

100

125

550

41
–0.1

125
–0.6

600

99

153.5

105

500
–0

300
–0.5

100
–0.072

100
–0.126

5

590

117

500
–0

300
–0.8

100
–0.072

100
–0.126

5

ST241 2

891

185

100

100

125

596

45
–0.1

125
–0.6

656

106

168.5

115

535
–0

335
–0.5

100
–0.072

100
–0.126

5

656

117

535
–0

335
–0.8

100
–0.072

100
–0.126

5

ST271 2

B

C

GH
1 ST
2 B C A
3 S T FY FY

0

0

100mm

100mm

– – – – –

– – – – –

– – – – –

– – – – –

– – – – –

– – – – –

– – – – –

– – – – –

– – – – –

K

K-6

0

mm

kg●



K

K-7

●

O 1A/B- JIS B2401-1A/B-

1 W3

2 FJ 80°C 130°C
220°C 300°C

400°C W3

3
4

ST

●

B

C

30 40 50 63 80 100 125 140 150 160 180 200 224 250

W1

B 50 50 60 70 80 100 120 130 140 140 150 170 180 200

C – 50 50 60 70 80 100 120 130 – – – – –

W2 20 20 20 30 30 30 40 40 40 40 40 40 50 50

W3 45 ST
3.5 45 ST

3.5 45 ST
3.5 55 ST

4 55 ST
4 55 ST

4 65 ST
5 65 ST

5 65 ST
5 65 ST

5 65 ST
5 65 ST

5 80 ST
6 80 ST

6

1 2 3 4 5 6 7

2

SDR

1

SKY

1
1 2 1

SKY

2

30 M10P1.5 3.5 18 26 4.5 6 18 26 5 1A-G30 1B-G25 1A-P14 22.4 30 5

40 M10P1.5 3.5 22.4 30.4 4.5 6 22.4 30 5 1A-G30 1B-G35 1A-P15 30 40 6

50 M10P1.5 3.5 28 36 4.5 6 28 35.5 5 1A-G35 1B-G45 1A-P20 40 50 6

63 M10P1.5 3.5 35.5 43.5 5 6.5 35.5 45 6 1A-G45 1B-G58 1A-G25 53 63 6

80 M10P1.5 3.5 45 53 5 6.5 45 55 6 1A-G55 1B-G75 1A-P32 71 80 6

100 M10P1.5 3.5 56 64 5 6.5 56 66 6 1A-G65 1B-G95 1A-G35 85 100 9

125 M10P1.5 3.5 71 81 6 8 71 80 6 1A-G80 1B-G120 1A-G45 112 125 8.5

140 M10P1.5 3.5 80 90 6 8 80 90 6 1A-G90 1B-G135 1A-G50 125 140 9

150 M10P1.5 3.5 85 95 6 8 85 100 9 1A-G95 1B-G145 1A-G55 136 150 8.5

160 M16P1.5 4.5 90 100 6 8 90 105 9 1A-G105 1B-G150 1A-G60 145 160 9

180 M16P1.5 4.5 100 110 6 8 100 115 9 1A-G115 1B-G170 1A-G70 165 180 9

200 M16P1.5 4.5 112 122 6 8 112 125 8.5 1A-G125 1B-G190 1A-G80 180 200 12

224 M16P1.5 4.5 125 138 7 9.5 125 140 9 1A-G140 1B-G214 1A-G90 204 224 12

250 M16P1.5 4.5 140 153 7 9.5 140 155 9 1A-G155 1B-G240 1A-G100 230 250 12

1 2 3 4 5 6 7 8

2

SDR

1

SKY

1
1 2 1

SKY

2 1

40 M10P1.5 3.5 18 26 4.5 6 18 26 5 1A-G30 1B-35 1A-P15 30 40 6 –

50 M10P1.5 3.5 22.4 30.4 4.5 6 22.4 30 5 1A-G35 1B-45 1A-P20 40 50 6 –

63 M10P1.5 3.5 28 36 4.5 6 28 35.5 5 1A-G45 1B-58 1A-G25 53 63 6 1A-G35

80 M10P1.5 3.5 35.5 43.5 5 6.5 35.5 45 6 1A-G55 1B-75 1A-P32 71 80 6 1A-G45

100 M10P1.5 3.5 45 53 5 6.5 45 55 6 1A-G65 1B-95 1A-G35 85 100 9 1A-G55

125 M10P1.5 3.5 56 64 5 6.5 56 66 6 1A-G80 1B-120 1A-G45 112 125 8.5 1A-G65

140 M10P1.5 3.5 63 71 5 6.5 63 73 6 1A-G90 1B-135 1A-G50 125 140 9 1A-G75

150 M10P1.5 3.5 67 75 5 6.5 67 77 6 1A-G95 1B-145 1A-G55 136 150 8.5 1A-G80



K

K-8

●

1.

1 FJI
2 FJY

2.

FJ

30 40 50 63 80 100 125 140 150

IA –0.125
–0.4

–0.125
–0.4

–0.131.5
–0.4

–0.140
–0.4

–0.140
–0.4

–0.150
–0.4

–0.163
–0.4

–0.180
–0.6

–0.180
–0.6

IC 50 55 65 92 107 135 168 210 215

ID 20 20 25 40 40 50 63 80 80

IE 16 16 20 31.5 31.5 40 50 63 63

IF 35 35 45 65 65 85 105 130 130

IG 25 25 32 40 40 55 68 85 85

L 15 15 15 15 15 20 20 20 20

M M8 M8 M8 M8 M8 M10 M10 M10 M10

Q 2 2 2.5 2.5 2.5 3 3 4 4

B IB 27 32 37 47 62 78 98 113 118

K
M16

P1.5

M20

P1.5

M24

P1.5

M30

P1.5

M39

P1.5

M48

P1.5

M64

P2

M72

P2

M76

P2

C IB – 27 32 37 47 62 78 83 88

K –
M16

P1.5

M20

P1.5

M24

P1.5

M30

P1.5

M39

P1.5

M48

P1.5

M56

P2

M60

P2

30 40 50 63 80 100 125 140 150

YA 0.425
0.1

0.425
0.1

0.431.5
0.1

0.440
0.1

0.440
0.1

0.450
0.1

0.463
0.1

0.680
0.1

0.680
0.1

YC 50 55 65 92 107 135 168 210 215

YD 20 20 25 40 40 50 63 80 80

YE 16 16 20 31.5 31.5 40 50 63 63

YF 12.5 12.5 16 20 20 25 31.5 40 40

YG 66 66 80 101 101 126 153 192 192

L 15 15 15 15 15 20 20 20 20

M M8 M8 M8 M8 M8 M10 M10 M10 M10

B YB 27 32 37 47 62 78 98 113 118

K
M16

P1.5

M20

P1.5

M24

P1.5

M30

P1.5

M39

P1.5

M48

P1.5

M64

P2

M72

P2

M76

P2

C YB – 27 32 37 47 62 78 83 88

K –
M16

P1.5

M20

P1.5

M24

P1.5

M30

P1.5

M39

P1.5

M48

P1.5

M56

P2

M60

P2

18 22.4 28 35.5 45 56 63 67 71 80 85

a
M16

P1.5

M20

P1.5

M24

P1.5

M30

P1.5

M39

P1.5

M48

P1.5

M56

P2

M60

P2

M64

P2

M72

P2

M76

P2

b 24 30 36 46 60 75 85 90 95 105 110

c 27.7 34.6 41.6 53.1 69.3 86.5 98.1 104 110 121 127

H 10 12 14 18 23 29 34 36 38 42 46

1.

2.



L

L-1

NCP SERIES

NCP

NCP VDS

V D R V D C

PVS-PZS

30r 650r

q +
w +25°C

e λ–
r NACHI L-13

NACHI

NACHI

●

z

x

c ISO VG32

68

90

VDS • VDC • PVS • PZS VDR

1 [   ] , ,
2 7MPa
3 100r

AC200V

kW 4P
r

3
MPa {kgf/cm2}

kg

(VC1A2)
NCP-40-0.7VD1A2-M-12(21)

(VDC-1B-1A*-20)
VDR-1B-1A*-22

0.75 40 3.0
(30.6)

8.0
(81.6) – 70

(VC1A*)
NCP-60-**VD1A*-M-12(21)

(VDC-1B-1A*-20)
VDR-1B-1A*-22

1.5
2.2
3.7

60 4.5
(45.9)

9.0
(91.8) –

90
95

115

(VCqA3)
NCP-100-3.7VDqA3-C-12(21)

(VDC-1B-2A3-20)
VDR-1B-2A3-22 3.7 100 7.0

(71.4) – – 155

2A*
NCP-160-**VCwA*-M-12

VDC-2A-1A*-20
2A*

5.5
7.5

11
160 3.5

(35.7)
6.5

(66.3)
8.5

(86.7)

240
250
300

2A*
NCP-250-**VCwA*-M-12

VDC-2A-1A*-20
2A*

7.5
11
15

250 4.5
(45.9)

7.0
(71.4)

9.5
(96.9)

300
350
375

NCP-400-**VC3A*-M-12 VDC-3A-1A*-20

7.5
11
15
18.5
22

400 4.5
(45.9)

7.0
(71.4)

8.5
(86.7)

475
505
525
560
590

NCP-650-**VC3A*-M-12 VDC-3A-1A*-20

11
15
18.5
22
30

650 6.0
(61.2)

8.5
(86.7)

10.0
(102.0)

600
620
660
685
750

AC200V

kW 4P
r

3
MPa {kgf/cm2}

kg

NCP-30-**PV8N*-R-12 PVS-0B-8N*-30
0.75
1.5 30 5.0

(51.0) – – 43
46

NCP-40-**PV8N*-R-12 PVS-0B-8N*-30
0.75
1.5 40 5.0

(51.0)
21.0

(214.1) – 75
80

NCP-60-**PV8N*-R-12 PVS-0B-8N*-30
1.5
2.2
3.7

60 7.0
(71.4)

21.0
(214.1) –

90
95
115

NCP-40-**PV16N*-R-12 (21) PVS-1B-16N*-12
0.75
1.5 40 4.5

(45.9)
21.0

(214.1) – 75
80

NCP-60-**PV16N*-R-12 (21) PVS-1B-16N*-12
1.5
2.2
3.7

60 7.0
(71.4) 

21.0
(214.1) –

90
95
115

NCP-100-**PV
16
22

N*-R-12 (21) PVS-1B-
16
22

N*-12
3.7
5.5
7.5

100

8.5
(86.7)

21.0
(214.1) – 145

170
1857.0

(71.4) 
21.0

(214.1) –

NCP-160-**PV35N*-R-12 PVS-2B-35N*-12
5.5
7.5

11
160 7.0

(71.4) 
14.0

(142.7)
21.0

(214.1)

235
245
295

NCP-250-**PV
35
45

N*-R-12 PVS-2B-
35
45

N*-12
7.5

11
15

250

9.5
(96.9)

17.0
(173.3)

21.0
(214.1) 295

345
3707.0

(71.4)
14.0

(142.7)
21.0

(214.1)

NCP-400-**PV70N*-R-12 PZS-3B-70N*-10

7.5
11
15
18.5
22

400 5.5
(56.1)

14.0
(142.7)

16.0
(163.1)

490
525
545
580
605

NCP-650-**PV70N*-R-12 PZS-3B-70N*-10

11
15
18.5
22
30

650 8.5
(86.7) 

16.0
(163.1)

18.0
(183.5)

620
640
680
705
770



L

L-2

NCP

1

250
1.0

5.0

10

50

100

500

1,000

B

224
200
180

100

80

63

50

40

30

5

10

20

30

40
50

100

500

MPa
mm

mm

s

kN

mincm

100

70

50

30

10

7

5

3

10

20

30

40
50
60
70

100
120

5

1.0

160
150
140
125

2

3

4

A

(a)

5

6

7
8
9

10

14

(b)

2

[ ] 6 k N
100mm/s φ50

NCP
6kN

φ50 A
A A

3.1MPa

1MPa 4MPa

φ 5 0
100mm/s

b 11.8r/min

11.8r/min 4MPa

NCP-60-1.5VDIA3-12
1

1 NCP

2

3

60°C

4 ACC

r/min MPa
NCP

5

50/60Hz

3.5 5.0 NCP -30-0.7V8N1-R-12

10 4.5 8.0
8.0 14.0

NCP -40-1.5PV16N2-CR-12 (21)
-60-2.2PV16N2-CR-12 (21)

15 4.5 7.0
7.0 14.0

NCP -40-0.7V*1A2-12 (21)
-60-1.5V*1A3-C-12 (21)

NCP -60-2.2PV16N1-R-12 (21)
-60-3.7PV16N2-CR-12 (21)

20

1.0 3.0
3.0 5.0
5.0 10.0

10.0 14.0

NCP -40-0.7V*1A2-12 (21)
-60-1.5V*1A3-12 (21)

NCP -60-3.7PV16N2-(C)R-12 (21)
NCP -100-5.5PV16N2-CR-12 (21)

25

50Hz

1.0 3.0
3.0 5.0
5.0 12.0

12.0 14.0

NCP -60-1.5V*qA2-12 (21)
-100-3.7V*qA3-12 (21)

NCP -100-5.5PV22N2-(C)R-12 (21)
-100-7.5PV22N2-CR-12 (21)

60Hz

1.0 3.5
3.5 5.0
5.0 12.0

12.0 14.0

NCP -60-1.5V*1A2-12 (21)
-60-2.2V*1A3-C-12 (21)

NCP -100-5.5PV16N2-(C)R-12 (21)
-100-7.5PV16N2-CR-12 (21)

30 50/60Hz

1.0 3.5
3.5 5.0
5.0 8.0
8.0 14.0

NCP -60-2.2V*qA2-12 (21)
-100-3.7V*qA3-C-12 (21)

NCP -100-5.5PV22N2-(C)R-12 (21)
-100-7.5PV22N2-CR-12 (21)

35

50Hz
2.0 7.0
7.0 10.5

10.5 14.0

NCP -160-5.5VC2A3-(C)-12
NCP -160-7.5PV35N2-CR-12

-160-11PV35N2-CR-12

60Hz
2.0 6.0
6.0 10.5

10.5 14.0

NCP -100-3.7V*qA3-C-12 (21)
NCP -100-7.5PV22N2-CR-12 (21)

40

50/60Hz

2.0 7.0
7.0 10.0

10.0 14.0

NCP -160-5.5VC2A3-(C)-12
NCP -160-7.5PV35N2-CR-12

-160-11PV35N2-CR-12

50

2.0 5.0
5.0 7.0
7.0 11.5

11.5 14.0

NCP -160-5.5VCwA3--(C)-12
-160-7.5VCwA3-C-12

NCP -160-11PV35N2-CR-12
-250-15PV45N2-CR-12

60

50Hz
2.0 7.0
7.0 10.0

10.0 14.0

NCP -250-7.5PV45N2-R-12
-250-11PV45N2-CR-12
-250-15PV45N2-CR-12

60Hz

2.0 4.5
4.5 7.0
7.0 10.0

10.0 13.5

NCP -250-5.5VCwA3-12
-250-7.5VCwA3-C-12

NCP -250-11PV35N2-CR-12
-250-15PV35N2-CR-12

75

50Hz

2.0 4.5
4.5 7.0
7.0 10.0

10.0 13.0

NCP -400-7.5VC3A3-12
-400-11VC3A3-C-12

NCP -400-15PV70N3-CR-12
-400-18.5PV70N3-CR-12

60Hz

2.0 5.5
5.5 8.0
8.0 11.0

11.0 13.5

NCP -250-7.5PV45N1-R-12
-250-11PV45N2- (C)R-12
-250-15PV45N2-CR-12
-250-18.5PV45N2-CR-12

90 50/60Hz

2.0 4.0
4.0 6.5
6.5 9.0
9.0 11.5

11.5 13.5

NCP -400-7.5VC3A3-12
-400-11VC3A3-C-12

NCP -400-15PV70N3-CR-12
-400-18.5PV70N3-CR-12
-400-22PV70N3-CR-12

100

50Hz

2.0 6.0
6.0 8.0
8.0 10.0

10.0 12.0
12.0 14.0

NCP -650-11PV70N1-R-12
-650-15PV70N3-R-12
-650-18.5PV70N3-CR-12
-650-22PV70N3-CR-12
-650-30PV70N3-CR-12

60Hz

2.0 6.0
6.0 8.0
8.0 10.0

10.0 12.0
12.0 14.0

NCP -650-11VC3A3-12
NCP -650-15PV70N3-R-12

-650-18.5PV70N3-CR-12
-650-22PV70N3-CR-12
-650-30PV70N3-CR-12

110 60Hz

2.0 5.5
5.5 7.0
7.0 9.0
9.0 11.0

11.0 14.0

NCP -650-11VC3A3-12
-650-15VC3A3--(C)-12

NCP -650-18.5PV70N3-- (C)R-12
-650-22PV70N3-CR-12
-650-30PV70N3-CR-12

120 60Hz

2.0 5.0
5.0 7.0
7.0 8.5
8.5 10.0

10.0 13.5

NCP -650-11PV70N1-R-12
-650-15PV70N3-R-12
-650-18.5PV70N3-R-12
-650-22PV70N3-CR-12
-650-30PV70N3-CR-12
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21 

1

  VC, VD 
         PV 

  (0.4~30)kW, 4P 0.75kW 0.7

   (30, 40, 60, 100, 160, 250, 400, 650)

NCP

2
MPa

3.5
MPa

7
MPa

10.5
MPa

14
MPa

8.3cm3/rev 0A1 0A2 0A3

16.7cm3/rev 1A2 1A3 1A4 (1A5)

22.0cm3/rev qA2 qA3

30.0cm3/rev 2A2 2A3 2A4 (2A5)

38.9cm3/rev wA2 wA3

66.7cm3/rev 3A2 3A3 3A4 (3A5)

2 7MPa 7 14MPa

8.0cm3/rev 8N1 8N2

16.5cm3/rev 16N1 16N2

22.0cm3/rev 22N1 22N2

35.0cm3/rev 35N1 35N2

45.0cm3/rev 45N1 45N2

70.0cm3/rev 70N1 70N2

1[ ]

1 B 12 ( 21 )
2 B 30L 01 3
3 R1  CF-0* *A2 *NO
4 R1  250L 45cm3/rev FRS-08-20P08T
5 (5100A) 

30L 40 100L 160 250L 400 650L

B 12 MPU 2

C 3A92-001-1050

C1
3A92-001-0000
16/15W   AC200V 50/60Hz

C2
3A92-002-0000
33/30W   AC200V 50/60Hz

D +

E

F

M MSB-110

N 6P

P

R WS-20-20-V 20μ

R1
CF-0* 10μ 3 3

FRS-**-20P*** 20μ 4

R2 FPL-** 10μ

T φ 6 80L      φ 2 5    
(0 100°C)φ 8 120L    φ 35

V

W1

W2

TH a TNS-C1070C 65°C ON

PS a CP20-223
–  (1.5MPa)

ON

FS a OLV-2A
– (10mm)

ON

G

R3 VLR**-**P-S

L

AC200V50/60Hz AC220V60Hz

N NQ RS WS RQS

W/G

0°C

5100*]
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•

• AC200V-

50/60Hz AC220V-60Hz

3.5 MPa

{35.7kgf/cm2} 25r/min

[ ]

3.5MPa {35.7kgf/cm2}

25r /min

2.2kW
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NCP-30-**PV8N*-*-12

NCP-40-0.7V
C
D

1A2-*-12

NCP-60-**V
C
D

1A*-*-12

T

DR

P

7

6
5

4

3

2 1

*

*

M
0

Rc3/8

**kW,4P

2-Rc3/8
DRTP

30
7

(30) 407 (30)

(467)

15 30

400

36
5

(2
60

)

(6
25

)

(1
05

)
(1

08
)

(5
20

)(1
5)

300 20

R

B

G

4

2

5

D E

T

1

2X4 7

M

3

7

6

P

P

φ

T2

P2

T1P1

DR

8

76

5

3

2 1

Rc1/2

DR

4-Rc1/2

T2T1P2P1

**kW 4P

LD
(1

75
)

(4
0)

(3
5)

(1
50

)

(L
E

)

LB (50)(15)

(LA)

(L
H

)

LG
(2

90
)

(2
55

)

LC 2525LF 3030

LI

40

90

G

ED

P

R*

W* M

C1

8

T

7

6

5

3

2

1

B

4 15φ

mm

40r 60r

LA 625 725

LB 560 660

LC 510 610

LD 350 440

LE 675 765

LF 290 380

LG 300 350

LH 590 640

LI 31 33

1 **r 1

2 CS-06 150 1

3 + UVC (D)-1A-A*-**-4-30(40) 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8 CA-G03-1-20 1

1 30r 1

2 CS-06 150 1

3 + UPV-0A-8N*-**A-4-40 1

4 GV50-173 **MPA 1

5 MSA-V30 1

6 φ 6 80L 1

7 WS-20-20-V 1

NCP ●



L

L-6

6

11

109

8

3

2 1

Rc1/24-Rc1/2
T2T1P2P1 DR

3.7kW 4P

P1 T1

P2

T2

DR

60
0

(8
25

)

(1
75

)

(5
0)

(5
0)

700 (50)(15)

(765)

36
5

(2
90

)

(2
70

)

(6
55

)

650 2525540 3030

90

55

23

ED

M

W*

P

R

11

G
T

10

9

8

C6

3

2

1

4 15

B

φ

1 100r 1

2 CS-08 150 1

3 + UVC (D)-1A-2A3-3.7-4-30(40) 1

4

5

6 3A92-001-1050 1

7

8 GV50-173 **MPA 1

9 MSA-V30 1

10 φ 6 80L 1

11 CA-G03-1-20 1

NCP-100-3.7V
C
D

1A3-C-12

DR

T
P

8

76

5

3

2 1

Rc1/2

DR

2-Rc1/2
T1P1

**kW 4P

LD
(7

5)
(3

5)

(L
E

)

LB (45)

(LA)

(L
G

)

LH
(2

80
)

LC 2525LF 3030

160

90 90
98

LI8

7

6

5

3

2

1

4 15

MUB

φ

mm

40r 60r

LA 605 705

LB 560 660

LC 510 610

LD 350 440

LE 460 550

LF 290 380

LG 580 630

LH 300 350

LI 31 33

1 **r 1

2 CS-06 150 1

3 + UVD-1A-A*-**-4-30(40) 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8 CA-T03-1-20 1

NCP-40-0.7VD1A2-*-21
NCP-60-**VD1A*-*-21
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NCP-160-**VC2A*-*-12
NCP-250-**VC2A*-*-12

DR

T1P1

T2

P2

LB
(L

M
)

(5
0)

(L
A

)
(L

H
)

LG
(L

J)

(L
I)

LF 353535LC35

(LE)

LD (50)(50)

(L
N

)

LL

90

LK

ED

P

M
W*

R* C2

10

GT9

8

7

5

4

3

2

1

B

4 15φ

54
8

9

107

3

2 1

M

0

Rc3/4

**kW,4P

T1P2
4 Rc3/4

DRT2P1

mm

160r 250r

LA 1120 1175

LB 850 1000

LC 780 930

LD 650 750

LE 750 850

LF 580 680

LG 415 495

LH 835 995

LI 385 420

LJ 420 500

LK 0 20

LL 100 215

LM 220 125

LN 75 0

6

11

109

8

3

2 1

**kW,4P

TP DR
Rc1/22 Rc1/2

DR

T
P

60
0

(7
10

)

(6
0)

(5
0)

(45)700

(745)

(2
90

)
36

5

(6
55

)

650 2525540 3030

175

90 90
98

23

C6

3

9

11

10

8

2

1

MUB

4 15φ

NCP-100-3.7VD1A3-C-21

1 100r 1

2 CS-08 150 1

3 + UVD-1A-2A3-3.7-4-40 1

4

5

6 3A92-001-1050 1

7

8 GV50-173 **MPA 1

9 MSA-V30 1

10 φ 6 80L 1

11 CA-T03-1-20 1

1 **r 1

2 CS-10 150 1

3 VDC-2A-*A*-20 1

4 CR-****J 1

5 B
*kW-4P

1

6

7 GV50-173 **MPA 1

8 MSA-V50-VS10 1

9 φ 8 120L 1

10 CA-T06-1-20 1
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NCP-400-**VC3A*-*-12
NCP-650-**VC3A*-*-12

11

10

98

7

54
3

2 1

M

0

(Rc1)
Rc1

(Rc1)
Rc1 Rc3/4

T2T1P1 P2 DR

**kW,4P

DR

T2

P2

(L
A

)

LB
(2

20
)

(5
0)

LD (LI)(LI)

(L
H

)

LG
(5

00
)

(4
50

)

33

LF 5050LC 5050

LJ

14
3

(LE)

11

P

E D

W*
M

C2

R110

G

T

9

8

7

5

4

3

2

1

B

4 19

P

P

φ

F 1–1
4 F 1–1

4

8

76

5

3

2 1

*

*

M

0

Rc1/2
DR

4-Rc1/2

T2T1P2P1

**kW 4P

T2

P2

P1 T1

DR

(6
30

)

(3
30

)
30

0

510 2525

35
0

(1
20

)

(7
0)

(3
5)

(1
50

)

(6
20

)

560 (140)(15)

(715)

290 3030

30

90

C1

P

6

3

ED R* 8

5G

T

7

W*

M

2

1

B

4 15

P

P

φ

mm

400r 650r

LA 1470 1790

LB 1200 1520

LC 1100 1420

LD 900 1010

LE 1014 1164

LF 800 910

LG 620 670

LH 1120 1170

LI 57 77

LJ 300 450

●

NCP-40-**PV16N*-R-12

1 **r 1

2 CS-12 150 1

3 VDC-3A-1A*-20 1

4 CR-****J 1

5
A

*kW-4P
1

6

7 GV50-173 **MPA 1

8 MSA-V50-VS10 1

9 φ 8 120L 1

10 CA-G10-1-20 1

11 R-T03-3-11 1

1 40r 1

2 CS-06 150 1

3 + UPV-1A-16N*-**A-4-20 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8
(FPL-06) CF-06

10μ
1
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NCP-60-**PV16N*-R-12

NCP-40-**PV8N*-*-12
NCP-60-**PV8N*-*-12

5

3

P2

T2

P1 T1

DR

(7
15

)

(1
25

)
44

0

(3
5)

(1
50

)

(725)

660(15) (50)

(3
10

)
35

0

(6
60

)

610 2525380 3030

35

90

30

C1

R*8ED

P

6

3

C1
5G

T

7

W*

M

2

1

B

4 15

P

P

φ

(L
D

)

(L
I)

(1
50

)
LA

(3
5)

R*8ED

LB(15) (LJ)

(LE)

P

6

3

5

8

7
6

5

3

2 1

**kW 4P

4-Rc1/2
T2T1P2P1

*

M

0

Rc1/2
DR

*

90

C1 B

T1P1

25LG 3030

LK

G
T
7

M

2

1

P

W*

(L
F

)

(L
M

)
LC

LH 25

4 15

P

T2

P2

DR

LL

φ

mm

40r 60r

LA 350 440

LB 560 660

LC 300 350

LD 620 715

LE 715 725

LF 630 660

LG 290 380

LH 510 610

LI 120 125

LJ 140 50

LK 30 35

LL 0 30

LM 330 310

8

76

5

3

2 1

*

*

M

0

Rc1/2

DR

4-Rc1/2

T2T1P2P1

**kW 4P

1 60r 1

2 CS-06 150 1

3 + UPV-1A-16N*-**A-4-20 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8
(FPL-06) CF-06

10μ
1

1 **r 1

2 CS-06 150 1

3 + UPV-0A-8N*-**A-4-40 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8
(FPL-06) CF-06

10μ
1
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NCP-40-**PV16N*-(C1)R2-21
NCP-60-**PV16N*-(C1)R2-21

X

X

T2

P2 70
0

(2
40

)

(9
90

)

(1
15

)

DR

D

P

5

4

8

3

(5
0)600(50) (140)

(790)

E

B

R*10 7C1

G

P1 T1

5403065025

240

90

T
9

M
2

1

P

(4
00

)
36

5

(7
65

)

30

(3
35

)

4 15

P

25
W*

7

Rc1/24-Rc1/2

T2T1P2P1 DR

10

54

98

3

2

1

*

**

M

0
**kW 4P

φ

T
P

LA
(1

20
)

(1
50

)

(L
D

)

(3
5)

(45)LB

(LE)

6

3 C1 9

DR

(L
I)

LC

(L
F

)

LH 2525LG 3030

LJ

90 90
98

LKR28 5

7

2

1

4 15

P

P

MUB
9 C1

8

76

5

3

2

1

*

*

M

0

Rc1/2

DR

2-Rc1/2

TP

**kW 4P

M

M

φ

mm

40r 60r

LA 350 440

LB 560 660

LC 300 350

LD 620 710

LE 605 705

LF 630 665

LG 290 380

LH 510 610

LI 330 315

LJ 150 155

LK 0 30

NCP-100-**-PV
16
22

N*-*-12

1 100r 1

2 CS-06 150 1

3 PVS-1A-**N*-12 1

4 CR-****J 1

5 A
*kW-4P

1

6

7 GV50-173 **MPA 1

8 MSA-V30 1

9 φ 6 80L 1

10
(FPL-06) CF-06

10μ
1

1 **r 1

2 CS-06 150 1

3 + UPV-1A-16N*-**A-4-20 1

4

5 GV50-173 **MPA 1

6 MSA-V30 1

7 φ 6 80L 1

8 FPL-06 10μ 1

9 3A92-001-0000 1
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NCP-160-**PV35N*-R*-12

C111
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*
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0
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DR
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*

*
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0
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3
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G

T
9
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M
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4 15

P

P

M

φ

NCP-100-**PV
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22

N *-(C1) R2-21

1 100r 1

2 CS-06 150 1

3 PVS-1A-
16

22
N *-12 1

4 CR-****J 1

5
A

*kW-4P
1

6

7 GV50-173 **MPA 1

8 MSA-V30 1

9 φ 6 80L 1

10 FPL-06 10μ 1

11 3A92-001-0000 1

1 160r 1

2 CS-10 150 1

3 PVS-2A-35N*-12 1

4 CR-****J

5
A

*kW-4P
1

6

7 GV50-173 **MPA 1

8 MSA-V50-VS10 1

9 φ 8 120L 1

10
(FPL-08) CF-08

10μ
1



L

L-12

T1P1

T2

DR

P2

LB
(2

20
)

(5
0)

(L
A

)
(L

H
)

(5
60

)
LG

(4
50

)

LF 5050LC 5050

LJ

14
3

LD (LI)(LI)

(LE)

33

R11211

E D

5

P

C2

4

13

3

10

7

8

G

T 9

W*
M

2

1

B

4 19

P

P

φ

2

12

11

M

10

9
8

7

543

13

1

*

M
0

F1

(Rc1)

Rc1 Rc1 Rc3/4
DRT2T1P2P1

***kw,4P

4
1 F1

(Rc1)

4
1

mm

400r 650r

LA 1470 1790

LB 1200 1520

LC 1100 1420

LD 900 1010

LE 1014 1164

LF 800 910

LG 620 670

LH 1180 1230

LI 57 77

LJ 300 450

DR

T1

T2
P2

P1

(1
17

5)

(1
25

)
10

00
(5

0)

(2
5)

(9
95

)

(5
00

)
49

5

680 3535930 3535
260

90

750(50) (140)

(940)

(4
20

)

25

C2

R* 10

E D

5

P

4

8

3

7

G

T

9

W*

M

2

1

B

4 15

P

P

φ

10

54

98

7

3

2 1

**

M
0

Rc3/44-Rc3/4
T2T1P2P1 DR

*  **kw4P
M

NCP-250-**PV
35
45

N*-R*-12

1 250r 1

2 CS-10 150 1

3 PVS-2A-**N*-12 1

4 CR-****J 1

5
A

**kW-4P
1

6

7 GV50-173 **MPA 1

8 MSA-V50-VS10 1

9 φ 8 120L 1

10

FRS-08-20P08T (20μ)

(FPL-08) CF-08

10μ

1

1 **r 1

2 CS-12 150 1

3 PZS-3A-70N*-10 1

4 CR-****J

5 A
**kW-4P

1

6

7 GV50-173 **MPA 1

8 MSA-V50-VS10 1

9 φ 8 120L 1

10 CA-G10-1-20 1

11 R-T03-3-11 1

12 FRS-12-20P-12F 1

13 M1600-150-0350 1

!1 1.0MPa

{10.2kgf/cm2} 

NCP-400-**PV70N*-R1*-12
NCP-650-**PV70N*-R1*-12



SA

SS
VCT-1.25mm2

SOL 1.2

G
Y

MANSEL No.2.5Y8/2

MANSEL No.5B6/3

SOL

3.7kW VCT
U V W E

5.5kW IV PF (3)

L

L-13

T2P2

LB

LB
LA

LC

LC

LF
LD

LE
LG

T1P1

2–Rc "S" 

2–Rc "T"
(400L, 650L )

MUB

T

98
98

62
90
120

67
31

P

D R
(Rc3/8)

2

12

MANSEL 20 30L +

12

mm

LA LB LC LD LE LF LG S T

40L
60L
100L 160 135 85 72 36 98 26

1/2 1/2

160L
250L

3/4 3/4

400L
650L

300 260 160 98 49 148 48 1
JIS B 2291
SSA-32

(Rcl)

B
MPU

B3

A3A2

B2

A1

B1

1 MANSEL No.5B6/3
2



L

L-14

1. 03 M6 M8
M6 SA SS-J
M8 SS

2. 01 03
a) 03 A B

01 Rc3/8
b) MPU-313131-J10 1 3

5 03 2 4 6 01

●MPU
NCP

/ /
01

mm
kgLA LB LC LD LE LF LG LH N

MPU -1-10 160 130 75 1 8.3

-11-10 210 180 125 50 2 10.9

-111-10 260 230 175 50 100 3 13.4

-1111-10 310 280 225 50 100 150 4 16.0

-11111-10 360 330 275 50 100 150 200 5 18.6

-111111-10 410 380 325 50 100 150 200 250 6 21.2

03

mm
kgLA LB LC LD LE LF LG N

MPU -3-J10 (10) 160 95 1 11.1

-33-J10 (10) 235 170 75 2 16.3

-333-J10 (10) 310 245 75 150 3 21.5

-3333-J10 (10) 385 320 75 150 225 4 26.7

-33333-J10 (10) 460 395 75 150 225 300 5 31.9

-333333-J10 (10) 535 470 75 150 225 300 375 6 37.0

01 03

*

20 30r 3

40r 4 3

60r 5 3

100r 6 5

160r 6 5

250r 6 6

400 650r (2 4 6) +(3 2 1)

30r 3

40r 4 3

60r
5 3

Z 6 4

100r 6 4

160 250r 6 6

400 650r (2 4 6) +(3 2 1)

V
D

P
V
S

1 6
 1 01
 3 03

MPU 
MUB 
MBS 
MBW 

10 01
 03 M8

J10 03 M8



1 M10 125

2 98 98 15t

3 O 1B-G30

4 M8 25

5 M8

L

L-15

●MUB
4

NCP 21

/ /

1 03 M6 M8
M6 SA SS-J M8 SS

2 01 03
a) 03 A B

01 Rc3/8
b) MUB-3131-J10

1 3 03 2 4 01
3 2 MUB

qr w eO
qrt

3 4 rt
1 2 rt

mm
kgLA LB LC LD N M T

MUB-1-10 105 1 – 3/8 7.6

MUB-3-J10 (10) 105 1 6(8) 1/2 7.6

MUB-11-10 180 75 2 – 3/8 12.8

MUB-33-J10 (10) 180 75 2 6(8) 1/2 12.8

MUB-111-10 255 75 150 3 – 3/8 18.0

MUB-333-J10 (10) 255 75 150 3 6(8) 1/2 18.0

MUB-1111-10 330 75 150 225 4 – 3/8 23.2

MUB-3333-J10 (10) 330 75 150 225 4 6(8) 1/2 23.2

120

98

98

67

90
62

31

4 M10

A2

B2

A3

B3

A1

B1 B4

A4

NCP

 1
2

5 4

3 O

P

T

21
40 60 100r

6 Z VC

01 03

40r 2 2

60r 3 3

100r 4 4



L

03 01 03

8.5

Rc1/2

mm
kgLA LB LC LD LE LF LG LH N

MBS-1-10 80 64 1 3.4

-11-10 130 114 50 2 5.5

-111-10 180 164 50 100 3 7.6

-1111-10 230 214 50 100 150 4 9.8

-11111-10 280 264 50 100 150 200 5 11.9

-111111-10 330 314 50 100 150 200 250 6 14

-1111111-10 380 364 50 100 150 200 250 300 7 16

MBW
01

mm
kgLA LB LC LD LE LF LG M N

MBW-1-10 110 86 2 2 1 5.7

-11-10 160 136 50 4 2 2 8.3

-111-10 210 186 50 100 6 2 3 10.9

-1111-10 260 236 50 100 150 8 2 4 13.4

-11111-10 310 286 50 100 150 200 10 2 5 16

-111111-10 360 336 50 100 150 200 250 12 2 6 18.6

1 03 M6 M8
M6 SA SS-J M8 SS

2 01 03
a) 03 A B

01 Rc3/8
b) MBS-313131-J10

1 3 5 03 2 4 6 01

1 03 M6 M8
M6 SA SS-J M8 SS

2 01 03
a) 03 A B

01 Rc3/8
b) MBW-313131-J10

1 3 5 03 2 4 6 01

● MBS MBW

/ /
MBS
01

mm
kgLA LB LC LD LE LF LG M 1) N

MBS-3-J10 (10) 110 90 6(8) 1 8.2

-**-J10 (10) 185 165 75 6(8) 2 13.8

-***-J10 (10) 260 240 75 150 6(8) 3 19.4

-****-J10 (10) 335 315 75 150 225 6(8) 4 25.0

-*****-J10 (10) 410 390 75 150 225 300 6(8) 5 30.7

-******-J10 (10) 485 465 75 150 225 300 375 6(8) 6 36.3

03 01 03

mm
kgLA LB LC LD LE LF LG M 1) N

MBW-3-J10 (10) 120 100 6(8) 1 8.4

-**-J10 (10) 195 175 75 6(8) 2 13.6

-***-J10 (10) 270 250 75 150 6(8) 3 18.9

-****-J10 (10) 345 325 75 150 225 6(8) 4 24.1

-*****-J10 (10) 420 400 75 150 225 300 6(8) 5 29.4

-******-J10 (10) 495 475 75 150 225 300 375 6(8) 6 34.6

L-16 MBS MBW 2005 7



L-17

MBS,MBW

3 G 
N 
P 

1 Max6

1 Max6
   1 G01 3 G03 6 G06

G06 MPU

4

G06

G03

G01

MPU 
MUB 
MBS 
MBW 

NCP

L

2 [ ] 4[ ]
G01 (G06) G03

(D)SA A A

(D)SS S (S)

SS-J – J

3 [ ]

G N P 

P
A B C

P-S1-1 64 92 9 MBS-1
-2 114 142 9 11
-3 164 192 9 111
-4 214 242 9 1111
-5 264 292 9 11111
-6 314 342 9 111111

-7 364 392 9 1111111

A B C

P-W1-1 86 118 9 MBW-1
-2 136 168 9 11
-3 186 218 9 111
-4 236 268 9 1111
-5 286 318 9 11111

-6 336 368 9 111111

A B C

P-S3-1 90 120 11 MBS- 3
-2 165 195 11 33
-3 240 270 11 333
-4 315 345 11 3333
-5 390 420 11 33333

-6 465 495 11 333333

A B C

P-W3-1 100 130 11 MBW-3
-2 175 205 11 33
-3 250 280 11 333
-4 325 335 11 3333
-5 400 430 11 33333

-6 475 505 11 333333

A B

MBS-01 74 9
MBS-03 98 11
MBW-01 98 9

MBW-03 123 11

M

01 03

0 145 165

1 185 225

2 225 265

3 265 330

4 305 385

A

–

H

E

2

5

9

1S

6S

1

6

4

7

8

JIS JIS JIS

T

A B

P

 b

T

A B

P

 b
T

A B

P

T

A B

P

T

A B

P

 b  a

T

A B

P

 b  a

T

A B

P

 b  a

T

A B

P

 b

 a

T

A B

P

 b  a

T

A B

P

 b  a

T

A B

P

 b  a

T

A B

P

 b  a

T

A B

P

 b  a

 b  a

 a

 a

AC    100V C1    E1
50/60Hz

AC    200V C2    E2

DC    12V D1

DC    24V D2



NSP SERIES

NSP

L

L-18

NC

NSP

40%

NSP-*-*VOA* NSP-*-*V1A* NSP-*-*V2A*

cm3/rev 8.0 16.0 26.0

MPa 8.0 (81.6kgf/cm2) 7.0 13.0

kW 0.75 1.5 1.5 2.2 2.2 3.7

r 10 20 30 40

mm 300 400 340 450

kg 37 10r 1.5 kW 63 30r 2.2kW



L

L-19

A 
 A2 : 1.5 4.0MPa (3.5MPa)       16MPa
 A3 : 3.5 6.0MPa (5.0MPa)      25MPa
 A4 : 5.5 8.0MPa (7.0MPa)        25MPa

1.

0 : 8cm3 /rev
1 : 16cm3 /rev

2.

NSP

 :10, 20R
30R

 : 07
15
22

F* R* L-25
 T 

: 0.75kW
: 1.5kW
: 2.2kW

) 1
2

A 
   A2 : 2.0 4.0MPa (3.5MPa)  
   A3 : 3.5 6.0MPa (5.0MPa)  
   A4 : 5.5 7.0MPa (6.0MPa)  

      2 : 26cm3 /rev

 : 30R   40R

 : 
   22 : 2.2kW
   37 : 3.7kW

: 

       F* R*
       T 

NSP

8.0 16.0cm3/rev

26.0cm3/rev



3

9 8

83 55
55

LB
(9

)

LA

55150

350
5

LJ

(366)

6

(171)
4

LI

LD

(2
7)

1

2

LH

LG

LF

LE

2529025
340

(35) 170

NAMEPLATE

12 426

7

LC

DR

3.7kW.4Pφ0.8

Rc1/2 Rc3/4 Rc3/4

P T

3

30 L2

4

5

6
7

1

8

9

12

38.1

17
.5

 SAEJ518b-1/2

H

L

4 13φ

4 M8x15

P : Rc1/2

DR:Rc3/4

4

T:Rc3/4
P:Rc1/2

Rc3/8

L

L-20

/

DR:Rc3/4

 T:Rc1/2

Rc3/8

P:Rc1/2

300

25 240 25
290

12 376 12

7

(40)

45(140)

1

4

(6
4)

(161)

2

G 3/4

(145)

50
50

LB

LG

LF

LE

LI

LD

LC

(2
2)LH

3

5

6

9

8

5
LA

NAMEPLATE

4 M8x14(17)

17
.5

0.
2

 SAEJ518b-1/2

Rc1/2 Rc1/2 Rc3/4

2

3

M

4

5

6
7

1

8

9

2.2kW.4P

20 L

38.1 0.2

P T DR

4

P : Rc1/2

4 13φ

H

L

8.0 16.0cm3/rev
NSP-*-**V*A*-13

1

2

3 +

4

5

6

7

8

9

26.0cm3/rev
NSP-*-**V2A*-13

1

2

3 +

4

5

6

7

8

9



L

L-21

(kW-P) (kg)LA LB LC LD LE LF LG LH LI H L

NSP-10-07V*A*-*-13 0.75–4 405 400 394

160

234 154 109

102 10 10L 9L

33

NSP-10-15V*A*-*-13 1.50–4 430 425 396 236 164 119 37

NSP-10-22V*A*-*-13 2.20–4 460 455 422 262 174 129 42

NSP-20-07V*A*-*-13 0.75–4 405 400 496

262

234 154 109

185 30 20L 17L

35

NSP-20-15V*A*-*-13 1.50–4 430 425 498 236 164 119 39

NSP-20-22V*A*-*-13 2.20–4 460 455 524 262 174 129 44

8.0 16.0cm3/rev

(kW-P) (kg)LA LB LC LD LE LF LG LH LI LJ H L

NSP-30-22V2A - -13 2.20 4 564 555 619
306

234 177 127
197 50

9
30L 23L

63

NSP-30-37V2A - -13 3.70 4 589 580 661 276 189 139 15 73

NSP-40-22V2A - -13 2.20 4 564 555 619
385

234 177 127
256 70

9
40L 31L

67

NSP-40-37V2A - -13 3.70 4 589 580 661 276 189 139 15 77

NSP AC200V-50/60Hz AC220V-60Hz

50Hz 60Hz

2 4 6 8
{20.4} {40.8} {61.2} {81.6}

 5

10

0 2 4 6 8
{20.4} {40.8} {61.2} {81.6}

0

/min

0.75kw

15
1.5kw 2.2kw

20

10

30

15

 5

25

35

1.5kw

07
15

15
22

2.2
3.7

/min

2 4 6 8
{20.4} {40.8} {61.2} {81.6}

0

 10

 20

 30

 40

 50

60

/min

2.2kw

3.7kw

P  MPa {kgf/cm2} P  MPa {kgf/cm2}P  MPa {kgf/cm2}

QQQ

B-40

26.0cm3/rev



L

L-22

NSP–10– 07V0A2–F2–13

T DR
2 Rc3/8Rc1/2 Rc3/4

10 L

TP

4 Rc3/8 B2 A2B1 A1

(01)(01)

3

4

1 2
9

M

7

8 5
6

10

0.75kW.4P

1111

DR:Rc3/4

 T:Rc1/2

300

7

45

1

2

50
50

(2
2)

3

9

8

40
0

(1
54

)

16
0

4

(2
62

)

78
(3

0)

(4
03

)

(3
)

10

6

A1 A2 B1 B2 4 Rc 3/8
2 Rc 3/8P T11 11

[ ]
NSP-10-07V0 A2-F2-13

NSP–20– *V*A4–13
70

50

40

60

8642
{81.6}{61.2}{40.8}{20.4}

0

8cm3/rev, 1.5kw

16cm3/rev, 2.2kw 

P  MPa {kgf/cm2}

dB (A)

■■
■

▲▲
▲

●●●

■

■

▲

▲

●

●

●
●

●

▲▲

▲

▲

▲

●

●

NSP–*–*V1A*–13

 20L

321 40

10

0

20

30

321 40

10

0

20

h h

30

F.C 5.0MPa
F.C 7.0MPa

F.C 5.0MPa

F.C 3.5MPaF.C 3.5MPa

 10L

°C

10 11

11

q

w

: ISO VG32
: 1800min–1

: 29°C
: 0.75 2.2kW

) 1 10r 5.0MPa

20r
2

: ISO VG32
: 40 5°C
: 1800min–1

: 1m
( )

B-41UVN

1

2

3 +

4

5

6

7

8

9

10

11



L

L-23

●

z

x 30r 8.0 16.0cm3/rev

c

● ...

z NSP-**

x

■

14MPa
14MPa

14MPa 1/2" 2m
250cm3

1MPaT7MPa
14MPa

●

z

15kg

x

c 26cm3/rev

● ...

z

MANSEL 

No.5B6/3
x

F1 • R1 F2 • R2 F3

kg 04.5 6.5 8.5

kg 10.5 8.5 6.5

●

z

Å

ı

ISOVG32
x

c

●

●

z 15 60°C
x

c

4000

●

z 10 35°C
x

RTU

STV

TTW

•

•

Œ

17
.5

0.
2

38.1 0.2 38

15
63

47

78
34

18

47

49

78

(3
0)

30
80

41.5

30
8010

515
0

13
0

5 Rc3/8

2 Rc3/8

P

T BA

P

T BA

A1B1
To

A2B2

P
T

4 8.5
    14X10

φ
φ

63
15

38

17
.5

0.
2

38.1 0.2

47

78

34

18

47

49

78

(3
0)

30

41.5

30
558010

0

3 Rc3/8

2 Rc3/8

4 8.5

P
T

   14X10

P

T BA

A
To

B

φ
φ

P T
B

A
P T

B

A

38.1 0.2

17
.5

0.
2 58

27
49

78

3449

15

63

28
59

95
126

78

77
150 (30)

28

126

38

Rc3/8
4 8.5

6 Rc3/8

To

P
T

A2

B2

A1

B1

   14 10

φ

φ

P T

B

A
P T

B

A
P T

B

A

17
.5

0.
2

58
3449

15
63

28
78

109
145

176

127
200

78

78

38.1 0.2

15
.5 49

(30)

28
78

176

38

Rc3/84 8.5

8 Rc3/8

   14X10

B2

A2

P
T

A3

B3

A1

B1

Toφ
φ

P T

B

A

17
.5

0.
2

49

78

27

28

59
89

15
63

3449

78

106
77

38.1 0.2

58

(30)

38

28

Rc3/8
   4 8.5

4 Rc3/8

    14X10

To

P
T

A

B

φ
φ

G25

Rc3/8To

P

(01)(01)

T

P

(01)
A2 B2B1A1

2 Rc3/8

6 Rc3/8
B3A3

   
 2

5
φ

1 F1-R2 5 1
P T 

2 T

F3

R1 R2

F1 F2 F3

0.75 1.5 2.2 3.7

0A
1A
2A2

2A3

2A4

kW



L

L-24

Inverter Drive NSP SERIES

NSP

NSP
NSP

60

1.5

• NSP-20E-22V1A4-13
• 6.0MPa

53dB A

• NSP-20E-22V1A4-13
• 6.0MPa
• N4

64dB A

•
•

1.
3 AC200 220V 50/60Hz

9.7A/1.5kW 13.4A/2.2kW

22.4A/3.7kW

2.

8.16cm3/rev

A2 1.5 4.0MPa

A3 : 3.5 6.0MPa

A4 : 5.5 8.0MPa

26cm3/rev

A2 2.0 4.0MPa

A3 : 3.5 6.0MPa

A4 : 5.5 7.0MPa

3.
0A*: 14r/min 1A*: 28r/min

2A*: 46r/min

4. ISO VG32

5. 10 60

6. MANSEL No.5B6/3 NACHI

7.
0 35 /20 85 RH

•
NSP

• NSP

NSP

• NSP



L

L-25

   A2 1.5 4.0MPa
   A3 3.5 6.0MPa
   A4 5.5 8.0MPa

   0 14R/min 1.5kW
   1 28R/min

 10R, 20R, 30R

 

   15 1.5kW, 22 2.2kW

8.0 16.0cm3/rev

   A2 2.0 4.0MPa
   A3 3.5 6.0MPa 
   A4 5.5 7.0MPa 

   2 46R/min

 30R, 40R

 
   22 2.2kW, 37 3.7kW

 

26.0cm3/rev

 
  

   20 20R, 30 30R, 40 40R
R

   15 1.5kW, 22 2.2kW, 37 3.7kW

 1 8,16cm3/rev
 2 26cm3/rev



L

L-26

8.0 16.0cm3/rev
NSP-10E-**V*A*-13

10

11

M10

: 
: 

8.1L

9.6L

T:Rc1/2

 DR:Rc3/4

1.5kW

24025 25
290

4 φ13

1

2

6

4
7

300

5 (140) 45

9
8

3

145

30
18

7

(6
4)

50
50

LB
(1

8)
(8

)

LA

LC
(2

67
)

LD

Rc3/8

(2
00

)

(6)
(306)

P:Rc1/2

: 
: 

φ21 ( )

4
( )

P T DR

Rc1/2 Rc1/2

Rc3/8

Rc3/4

1.5kW.4P

10L

P.S

*A *B

*B

*A

2

3
φ0.8

4

5

6

7

1

11

10

9

8

1 7

2 8

3 9

4 10

5 11

6

NSP- 20E-**V*A*-1330

26.0cm3/rev

NSP- 30E-**V2A*-1340

DR:Rc3/4
P:Rc1/2  T:Rc1/2

Rc3/8

300

45(140)

(6
4)

50
50

2

φ21

(2
65

)

(30)

(330)

LA

(L
B

)

1

LD

4(161)

40

23030 30
290

83

9

(L
C

)

(L
E

)

7

705
15

6

5

675 15

: 
: 

4 φ13

: 
: 

11

10

   

 30L

 23L

T:Rc3/4

DR:Rc3/4

: 
: 

φZ 4−φ13 3028030

340

LE
40

150 55

(8
3)

4
( )

(3
05

)

55
55

 

350

50
19

7

LC
38

LB

(3
1)

LA
LD

LF

P:Rc1/2

11

10
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(kg)LA LB LC LD LE

NSP-10E-15V*A*-13 465 491 211 503 51

NSP-10E-22V1A*-13 485 521 221 523 56

NSP-20E-15V*A*-13 425 750 211
262

545 65

NSP-20E-22V1A*-13 455 780 221 564 71

NSP-30E-15V*A*-13 425 750 211
364

647 70

NSP-30E-22V1A*-13 455 780 221 666 76

(kg)LA LB LC LD LE LF Z

NSP-30E-22V2A*-13 555 895 409 229
306 582

21 84

NSP-30E-37V2A*-13 580 915 415 241 27 96

NSP-40E-22V2A*-13 555 895 409 229
385 661

21 89

NSP-40E-37V2A*-13 580 915 415 241 27 101

8.0 16.0cm3/rev

26.0cm3/rev

• 1

•
• P 1/2 14MPa 2m

• 8 16cm3/rev 14MPa 26cm3/rev 13MPa

10r
• 1r/min 1r/min
• 1.5r



NACHI · NN PACK

NACHI NN PACK

7 °C

NNP-20-22P16N1-20
60Hz, 7MPa

10
5
8 

L

L-28

(kW-P)
2.2 – 4 3.7 – 4 5.5 – 4

(cm3/rev)
8 16 22 8 16 22 35 45 35 45

20r N     N  N  N  

30r N  N  

40r N  

60r N  

80r N  N  

1

N : 22, 45
N3

: 

: 22 : 2.2kW
37 : 3.7kW
55 : 5.5kW: 20

30
40
60
80r

N0
N1
N2
N3

: 2.0 3.5MPa
: 2.0 7.0MPa
: 3.0 14.0MPa
: 3.0 21.0MPa

8
16
22
35
45

: 8cm3/rev
: 16.5cm3/rev
: 22cm3/rev
: 35cm3/rev
: 45cm3/rev

NACHI NN
PACK

(r)

• 

5.5kW
3.7kW

2.2kW

178.5
142.8

107.1
71.4

35.7
214.2

80

60

40

20

0

 

{kgf/cm2}

MPa

0

0 17.514.010.57.03.5 21.0

r / min

AC200V-50/60Hz     AC220V-60Hz

F* F

R* R

G

H 65 ON

M

P

S ON 

T

W

cm3/rev kW-P MPa {kgf/cm2} r W {at 50/60Hz} kg

NNP-20-22P8N *-**-20
08.0

2.2 –4

21 {214}

20

16/15W  

65 1

NNP-20-37P8N *-**-20 3.7 –4 20 75 1

NNP-20-22P16N *-**-20
16.5

2.2 –4 20 70 1

NNP-30-37P16N *-**-20 3.7 –4 30 80 1

NNP-20-22P22N *-**-20
22.0

2.2 –4
14 {143}

20 70 1

NNP-30-37P22N *-**-20 3.7 –4 30 80 1

NNP-40-37P35N *-**-20
35.0

3.7 –4
21 {214}

40

33/30W  

105 1

NNP-60-55P35N *-**-20 5.5 –4 60 125 1

NNP-80-37P45N *-**-20
45.0

3.7 –4
14 {143}

80 120 1

NNP-80-55P45N *-**-20 5.5 –4 80 130 1

1
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21

22

F* F 

R* R 

G

H

M

P

S

T

W

21 22

NNP-20-22P16N2-F3HMPSTW-10

LA LB LC LD LE LF LG LH LI LJ LK LL LM LO LP LR KD P T R

NNP-20-22P08N - -20

571

350

466

540

31

240

226

340 450 290 426 400

600

179

100 185
φ27

1/2

3/4

3/4

NNP-20-22P16N - -20
474 234 188 3/4

NNP-20-22P22N - -20

NNP-20-37P28N - -20 526

286

191 1/2

NNP-30-37P16N - -20
601 605 570 319 630 200 3/4

NNP-30-37P22N - -20

NNP-40-37P35N - -20 711

450

575 680 267 308

440 560 390 536 500

820

230
172 245 1 1

NNP-60-55P35N - -20 776 686 745 358 328 885 φ35

NNP-80-37P45N - -20 711 762 680
454

308 820 φ27

NNP-80-55P45N - -20 776 783 745 329 885 231 φ35

P

P

Rc3/4

AIR

R S

U V

T

W

(L
P

)

(4
)

(LR)

(L
E

)
H

S

3

8
(L

A
)

7

5

LD

(30)

G T 6

P

W

(L
G

)

1

2

LH

25 25LJ

LF

(L
C

)

R*F*

(25)

M

LI

12 12LK

4

P

(L
O

)

10

9

E-M5

M3.5

P

**L

0
M

*

*

T

Rc3/4

D

**kW,4P

12

3

M

4

5 6
7

M

S

8

H
T
G

W
P

10

9

D

(L L)

P
(3

0)

T

4   13

P (LM) 27

**W1
 

WVU

KDφ

φ

φ

φ

LB

NAME PLATE

0
M

P

T

P

AIR

A
1TT

A* B*
P P

B
1

B
2

B
3

A
3

ﾀﾝｸ
検査済証 

A
2

Rc3/4

M

T

G

F3

P

W

30
(2
91
)

1

2

24
0

(5
61
)

400

350

H

S

60
0

54
0

D

6 Rc3/8
2 Rc3/8

Rc1/2 B3
Rc3/8

01 
Rc1/2

B2
Rc3/8

01

Rc3/8
A3

22

Rc3/8
A1B1

Rc3/8Rc3/8
A2

01
22 22

F3 21

2.2kW,4P

M

S

W
P

20L

*

**W 1

TH
G

D
Rc3/4

M

*

P

φ

1

2

3

4

5

6

7

8

9

10
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F*

12 12

11R*

12

F3 R3 01X3

F2 R2 01X2

F1 R1 01X1
F6,R6  03X1

Rc1/2
(Rc3/4)

01
(03)01

Rc3/8
B3 A3

Rc3/8

01

Rc3/8
B2 A2

Rc3/8 Rc3/8
(Rc1/2)

B1 A1
Rc3/8

(Rc1/2)

Rc1/2
(Rc3/4)

T

P

D
Rc3/4

** kW,4P

**W 1   

*

*

M
M

M

0

**L

φ

F1 F2 F3 F6 R1 R2 R3 R6

L-30

21

22

21 22

MA MB MC MD ME MF MG MH MI MJ MK ML MM MN N F S

20r

30r

F1 133 – –

20 090 55 088 15 58 33 22 088 65 21

2

3/8 1/2F2 175 –
55

4

F3 225 105 6

F6 152 – – 25 102 67 103 18 67 39 25 103 80 26 2 1/2 3/4

40r

60r

80r

F1 143 – –

20 096 58 088 15 58 33 22 098 68
24

2

3/8 1/2F2 183 –
58

4

F3 233 108 6

F6 155 – – 25 105 70 103 18 67 39 25 103 73 2 1/2 3/4

P T

20 30r 40 60 80r

F1 F1 01 1 F1-1A F1-2A

F2 F2 01 2 F2-1A F2-2A

F3 F3 01 3 F3-1A F3-2A

F6 F6 03 1 -M6 F6-1A-M6 M6 F6-2A-M6 M6

20 30r 40 60 80r

R1 R1 01 1 R1-1A R1-2A

R2 R2 01 2 R2-1A R2-2A

R3 R3 01 3 R3-1A R3-2A

R6 R6 03 1 -M6 R6-1A-M6 M6 R6-2A-M6 M6

B
3

A
3

A
2

B
2

P T

B
1

A
1P T

A B

T
P

A

B
P

A

B

TA

01
(ISO 4401-AB-03-4-A) (ISO 4401-AC-05-4-A)

03

M
G

M
H

M
I

M
J

M
K

MA

MC

MD MD

M
L

M
M

F*

MB ME

MF

ME

M
N

N Rc "F"

2 Rc "S" B
1

A
1

A* B*

B
2

A
2

A
3

B
3

PTP T

01
(ISO 4401-AB-03-4-A)

03
(ISO 4401-AC-05-4-A)

T

P

A B

P

A B

TA

MA

MC

MB

MD

M
H

M
I

MF

MF

MF

ME

ML

M
G

M
K

M
J

MO

R*

MM

MN

MO

M
E

N Rc "F"
2 Rc "S"

MA MB MC MD ME MF MG MH MI MJ MK ML MM MN MO N F S

20r

30r

R1 123 – –

42 085 12 73 15 43 20 17 098 42 16.5
38

2

3/8 1/2R2 170 –
42

4

R3 220 92 6

R6 160 – – 54 119 0 98 18 62 49 0 108 47 09.5 2 1/2 3/4

40r

60r

80r

R1 132 – –

45 092 13 73 15 43 23 14 103 45 16.5
40

2

3/8 1/2R2 180 –
45

4

R3 230 95 6

R6 167 – – 57 122 0 98 18 62 49 0 110 47 09.5 2 1/2 3/4

F* R*
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•

• ISOVG32
• 1800min-1(60Hz)

• ISOVG32
• 40 5°C

NNP-20-22P16N*-20

NNP-60-55P35N*-20

NNP-30-37P22N*-20

70

65

60

55

50
0

50Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

NNP-30-37P22N*-20
70

65

60

55

50
0

50Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

NNP-60-55P35N*-20

70

65

60

55
0

50Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

75

70

65

60

55

50
0

60Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

70

65

60

55

50
0

60Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

70

75

65

60

55
0

60Hz

dB (A)

7{71.4}
MPa {kgf/cm2}

14{143} 21{214}

35

30

25

20

15

10

5

0
0 7{71.4}

MPa {kgf/cm2}
14{143} 21{214}

°C

35

30

25

20

15

10

5

0
0 7{71.4}

MPa {kgf/cm2}
14{143} 21{214}

°C

35

30

25

20

15

10

5

0
0 7{71.4}

MPa {kgf/cm2}
14{143} 21{214}

°C

NNP-20-22P16N*-20
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●

z ISO VG32 46

• 7.0MPa : ISO VG 32
• 7.0MPa : ISO VG46

x 0.1%vol

c

NAS10

●

z

x

•

•

c

●

●

z

•
•
• AC200V

x

● •

z

● •

z

x

● •

z 10 60°C

x 3

c

v

b

●

z 10 35°C

x

L-32

●

●

z 8N* F* R*

NNP-**-**P8N*

x F* R* 01 3 03

1 20kg

c 01 03

v F* R*

b

n P

m W

●

z NN PACK

1m

●

z MANSEL No.5B6/3

MANSEL No.N7

x

• 20r 30r

• 40r 60r 80r

R – U
S – V
T – W

Œ

F1 F2 F3 F6 R1 R2 R3 R6

(kg) 07.5 19.5 12.5 11.5 16.5 08.5 11.0 12.0

(kg) 12.5 10.5 17.5 18.5 13.5 11.5 19.0 18.0

F1 F2 F3 F6 R1 R2 R3 R6

(kg) 08.5 11.0 14.0 11.5 07.0 09.5 12.0 12.5

(kg) 11.5 09.0 06.0 08.5 13.0 10.5 08.0 07.5

03 M6

• 

• 



Inverter Drive NNP SERIES

NCP/NNP

L

L-33

2.5
• NNP-60E-55P35N1-20
• 7MPa

52dB A
• NNP-20E-22P16N1-20
• 7MPa
• 1

1.

3φ AC200 220V, 50/60Hz
9.8A/1.5kW NCP

13.5A/2.2kW
22.5A/3.7kW
21.4A/5.5kW
29.1A/7.5kW NCP

2. 
N0 : 2.0 3.5MPa
N1 : 2.0 7.0MPa
N2 : 3.0 14.0MPa
N3 : 3.0 21.0MPa

3. 

8 : 14.4r/min
16 : 29.7r/min
22 : 39.6r/min
35 : 63.0r/min
45 : 81.0r/min

4. 
ISO VG32 46

5. 0 60

6. 10 35 /20 85%RH

7. MANSEL No.2.5Y9 1

NCP/NNP
NCP/NNP

NCP 40%

• NCP-60E-3.7PV16N3-C1R2-12
• 21MPa
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NNP

NCP

 

 

 

22 : 2.2kW, 37 : 3.7kW, 55 : 5.5kW

E : 

20R, 30R, 40R, 60R, 80R

•

•
•

•
•

NCP

NCP

1.5 : 1.5kW, 2.2 : 2.2kW, 3.7 : 3.7kW, 5.5 : 5.5kW, 7.5 : 7.5kW

E : 

40R, 60R, 100R, 160R, 250R
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POWER MEISTER

POWER Meister

AC

30MPa

μm
0

,

POWER Meister 5
q UPS
w EPD
e

q

r

3, 5, 10m
t

3, 5, 10m
y 3m

M M
POWER Meister POWER Meister
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AC 0.5 7.5kW

AC200V 230V 50Hz/60Hz

2.0 15.8cm3/rev

0 40 /20 90 RH

5 60

ISOVG32 68 VG46

20 200mm2/s {cSt}

NAS10

3.5 30MPa

30MPa

●UPS-00A

●UPS-0A

●UPS-1A 

1.
2.
3. 150%

30MPa 30MPa
4.

5.

kW cm3/rev min-1 1 R/min 2

MPa

3

MPa

3 Lit. Lit.

UPS-00A-2*05 
0.5 

2.0 
3000 

6.0 6.7 10.0 V : 1.9 

H : 1.5 

V : 0.6 

H : 0.3 UPS-00A-4*05 4.0 12.0 3.3 5.0

UPS-00A-2*10 
1.0 

2.0 
3000 

6.0 13.4 20.0 V : 1.9 

H : 1.5 

V : 0.6 

H : 0.3UPS-00A-4*10 4.0 12.0 6.7 10.0 

UPS-00A-2*15 
1.5 

2.0 
3000 

6.0 20.0 30.0 V : 1.9 

H : 1.5 

V : 0.6 

H : 0.3UPS-00A-4*15 4.0 12.0 10.0 15.0

UPS-00A-2*20 
2.0 

2.0 
3000 

6.0 25.4 30.0 V : 1.9 

H : 1.5 

V : 0.6 

H : 0.3UPS-00A-4*20 4.0 12.0 12.7 19.0

kW cm3/rev min-1 1 R/min 2

MPa

3

MPa

3 Lit. Lit.

UPS-0A-5*20
2.0

4.7
2500

11.7 11.2 16.8
3.0

V : 0.6 

H : 0.4UPS-0A-7*20 6.7 16.7 8.0 11.9

kW cm3/rev min-1 1 R/min 2

MPa

3

MPa

3 Lit. Lit.

UPS-1A-11*29 

2.9 

11.0 

2500 

27.5 9.5 14.3 

4.5 
V : 1.2 

H : 0.6
UPS-1A-13*29 12.9 32.2 8.1 12.2 

UPS-1A-16*29 15.8 39.5 6.6 10.0

UPS-1A-11*44 

4.4 

11.0 

2500 

27.5 14.6 21.8 

4.5 
V : 1.2 

H : 0.6 
UPS-1A-13*44 12.9 32.2 12.4 18.6

UPS-1A-16*44 15.8 39.5 10.1 15.2

UPS-1A-11*55 

5.5 

11.0 

2500 

27.5 17.9 26.9 

4.5 
V : 1.2 

H : 0.6
UPS-1A-13*55 12.9 32.2 15.3 22.9

UPS-1A-16*55 15.8 39.5 12.5 18.7

UPS-1A-11*75 

7.5 

11.0 

2500 

27.5 24.6 30.0 

4.5 
V : 1.2 

H : 0.6 
UPS-1A-13*75 12.9 32.2 21.0 30.0

UPS-1A-16*75 15.8 39.5 17.1 25.7 
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DC24V 15 10W

0 55 /90 RH

DC 10V *1
*1

DC 10V *2
*2

4 4

ON 

LS LS

/IMPOSITION

0.5 4.5V 1 5V 2ch 1ms

90

0 10V -A 1 m

2ms

I/F
DC 10V ON

1. AC200 230V 50/60Hz
2.
3.

(PIN)

UPS kW

UPS-00A- * 05 0.5 EPA-PD1-10-R050-8647B

UPS-00A- * 10 1.0 EPA-PD1-10-R100-8647B

UPS-00A- * 15 1.5 EPA-PD1-10-R150-8647B

UPS-00A- * 20 2.0 EPA-PD1-10-R200-8647B

UPS-0A- * 20 2.0 EPA-PD1-10-R200-8647B

UPS-1A- * * 29 2.9 EPA-PD1-10-YV290-8647B

UPS-1A- * * 44 4.4 EPA-PD1-10-YV440-8647B

UPS-1A- * * 55 5.5 EPA-PD1-10-R550-8647B

UPS-1A- * * 75 7.5 EPA-PD1-10-R750-8647B

EPD-PD2-10(-A)-D2-10

A

V
H

V
H

V
H

V
H

V
H

V
H

V
H

V
H

V
H
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10 05 10 15
20 55 75

11 29 44

1: 0.8～7MPa
    {8.2～71.4kgf/cm }

4: DC24V

 00:  2, 4
 0:  5, 7
 1:  11, 13, 16

POWER Meister

   7: 6.7cm3/rev
: L-36

20: 2.0kW
: L-36

: 
H: 

   

-A

   050:0.5KW, 100:1.0KW, 150:1.5KW
   200:2.0KW, 290:2.9KW, 440:4.4KW
   550:5.5KW, 750:7.5KW

   03:3m, 05:5m, 10:10m

   S : 0.5, 1.0, 1.5, 2.0, 5.5, 7.5KW
   Y : 2.9, 4.4KW

  
 L L

●

  
 L L

   03:3m, 05:5m, 10:10m

   S : 0.5, 1.0, 1.5, 2.0, 5.5, 7.5KW
   Y : 2.9, 4.4KW

●

03:3m

●
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●UPS-00A

S

S

UPS-00A-*H****S4 UPS-00A-*V****S4

UPS-00A-*H**** UPS-00A-*V****

LELA

33kg
31kg
30kg
28kg

LC LDUPS

UPS-00A-* V
H 05

UPS-00A-* 10
UPS-00A-* 15
UPS-00A-* 20

LB

113
133
152
171

559
579
598
617

551
571
590
609

519
539
558
577

505
525
544
563

2

V
H
V
H
V
H

1 C,S
             H,S
       2
       3

61 90LA

(LD)

6015 36

15
0

3
5

3
5

18
0

81

20
6

12
5

60
15

36

180

3535
150

90
61

81

20
6

12
5

LA
21

5

LC
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L

L-40

●UPS-0A/1A

UPS-*A-**V****UPS-*A-**H****

LE LGLA

76kg
62kg
58kg
52kg

87kg

LC LD LF

902

730
754

666

837

UPS-0A-  *V
H
V
H
V
H
V
H
V
H

20
UPS-1A-** 29
UPS-1A-** 44
UPS-1A-** 55
UPS-1A-** 75

LB

171
160
184
267
332

620
684
708
791
856

639
703
727
810
875

657
721
745
828
893

229

244

276

120

195

1 C,S H,S

       2
       3

22
.5

90
22
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16

0.
5

45 45

13
5

30
4

LB

90

MAX.150

135
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22.5 90 160.5
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BA

**

AC

S

S

C
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●

1.0kg

-A
CNA

 

●UPS-00A

0.5kW

1.0kg 2.2kg 5.5kg

16
8

50 130

16
8

90 130

1.0kW
1.5kW

2.0kW

23
5

100  235(70)
(70)(70)

●UPS-0A 1A

2.0kW 2.9kW

4.4kW 5.5kW 7.5kW

4.6kg 6.8kg

5.5kg

10.0kg

1.0kg

23
5

100  235

25
0

110 210 

23
5

130  235

14
0

340

57

25
0

220  235

4.6kg

25
0

110 210 (70) (75)

(70)

(70)(75)
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POWER Meister

MPa  

  

 

1.4kW 

0.5kW

10V 1500min-1

0V 10V 0V
50min-1

1500min-1

10V 30MPa
0V 10V 0V

0.15MPa
30MPa

1Hz  10 90%1Hz  10 90%

UPS
4.7cm3/rev, 2.0kW

+

+ 2.2kW
N =1800min-1

21MPa
 0.9kW
=64%
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HYDRAULIC ACCESSORIES

M

M-1

q

w

e

r

t

y

u

i

o

!0

!1

!2

!3

!4

!5

!6

!7

●

●ISO9001

C

D

D

E

F

C

D

D

E

F*T

*P

*P
*T

*T

*T

8

11

9

3

6

5

1

12

11

15

17

4

2

14

1310

16

16

7

A

B

1

8

9

11
11

10

3 65

12

15

4

2

14

13

16 16

7

A

B

M

P1 P2 T1 T2 DR

0

*P *T

A

B

C

D

E

F



HYDRAULIC FLUID

W/O •

N  
N  
N  
N  

N  

N  
N  
N  
N  

N  
N  
N  
N  

N  

N  
N  
N  
N  
N  
N  

N

N-1

●

R&O

●

•
W/O

'

W/O •

E P R
N  

N  
N  

N  
N  

N  
N  

N  
N  

N  
N  

N  
N  
N  

N  
N  

N  
N  
N  
N  

N  
N  
N  
N  
N  

W/O •

N  
N  
N  

●

• W/O

15/4 0.874 1.072 0.890 1.152 0.900

224 262 257

mm2/s

40 59.8 45.5 67.9 36.4 43.6

100 8.09 9.09 12.0 4.72 8.00

113 206 146 110 165

–25 –40 –12.5 –20 –10

● -
ASTM

105 115



N

N-2

200000

20000

50000

10000

5000

2000

1000

500
400
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40
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20

15

10
9
8

7

6

5

4

3

2

100000

50000

20000

10000

5000
4000
3000

2000

1000

700

500
400

300

200

150

100
90
80

70

60

50

45

40

35

SUS -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

-30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

  

 

 (P 14MPa{143kgf/cm2})

 (P 14MPa{143kgf/cm2})

 VI 105 115

150mm2/s

60mm2/s

30mm2/s

20mm2/s

150

100
83
68
56
46

32

(ISO VG)

mm2/s
{cSt}

NAS-1638 (100mr ) ISO●

NAS-1638

ISO

ISO 4406 1mr

4μm C 6μm C 14μm C

/

4μm(C) 1200 /mr
6μm(C) 300 /mr
14μm(C) 40 /mr

17 15 12

17/15/12

NAS-1638 100mr
100 101 102 103 104 105 106 107 108

mg 0.02 0.05 0.01 0.30 0.50 0.70 1.0 2.0 4.0

5 15μm
15

25μm

25

50μm

50

100

μm

100

μm

00
0
1
2
3
4
5
6
7
8
9

10
11
12

125
250
500

1,000
2,000
4,000
8,000

16,000
32,000
64,000

128,000
256,000
512,000

1,024,000

22
44
89

178
356
712

1,425
2,850
5,700

11,400
22,800
45,600
91,200

182,400

4
8

16
32
63

126
253
506

1,012
2,025
4,050
8,100

16,200
32,400

1
2
3
6

11
22
45
90

180
360
720

1,440
2,880
5,760

0
0
1
1
2
4
8

16
32
64

128
256
512

1,024

↕ •

↕ • •

↕

←
0.8μm
3μm

←
10μm
40μm

↕

↕NC 
↕

( )

ISO ISO 4406:1999

/mr /mr /mr

2,500,000
2,500,000
1,300,000

640,000
320,000
160,000
80,000
40,000
20,000
10,000

>28
28
27
26
25
24
23
22
21
20

5,000
2,500
1,300

640
320
160
80
40
20
10

19
18
17
16
15
14
13
12
11
10

5
2.25
1.3
0.64
0.32
0.16
0.08
0.04
0.02
0.01

9
8
7
6
5
4
3
2
1
0



N

N-3

•

•
Hido/HAW

1 PVS PZS

•

W/G
MPa {kgf/cm2} MPa {kgf/cm2}

min−1

MPa {kgf/cm2}

W-PVS-0B  -    8N*-30 14    {143} 14    {143} 1200 –0.01 { –0.1}

W-PVS-1B  - 16N*-12
- 22N*-

14    {143}

10.5 {107}

14    {143}
10.5 {107}

1200 –0.01 { –0.1}

W-PVS-2B  - 35N*-12
- 45N*-

14    {143}
10.5 {107}

14    {143}
10.5 {107}

1200 –0.01 { –0.1}

W-PZS-3B  - 70N*-10 14    {143} 14    {143} 1200 –0.01 { –0.1}

W-PZS-4B  - 100N*-10 14    {143} 14    {143} 1200 –0.01 { –0.1}

W-PZS-5B  - 130N*-10 14    {143} 14    {143} 1200 –0.01 { –0.1}

•
CAB-T02-*-11    25MPa (255kgf/cm2)

• 15 55

2 VDR22

W/G
MPa {kgf/cm2} MPa {kgf/cm2}

min−1

MPa {kgf/cm2}

W-VDR-1*-1A2-22
-1A3-
-2A2-
-2A3-

3.5 {35.7}

7    {71.4}

3.5 {35.7}

5  {51   }

3.5 {35.7}

7    {71.4}

3.5 {35.7}

5  {51   }

1800
–0.015 +0.03

{–0.15 +0.3}

3 VDC

W/G
MPa {kgf/cm2} MPa {kgf/cm2}

min−1

MPa {kgf/cm2}

W-VDC-1*-1A2-20
-1A3-
-2A2-
-2A3-

3.5 {35.7}
7  {71.4}
3.5 {35.7}
5    {51   }

3.5 {35.7}
7  {71.4}
3.5 {35.7}
5    {51   }

1800
–0.015 +0.03

{–0.15 +0.3}

W-VDC-2*-1A2-20
-1A3-
-2A2-
-2A3-

3.5 {35.7}
7  {71.4}
3.5 {35.7}
5    {51   }

3.5 {35.7}
7  {71.4}
3.5 {35.7}
5    {51   }

1800
–0.015 +0.03

{–0.15 +0.3}

W-VDC-3*-1A2-20
-1A3-

3.5 {35.7}
7  {71.4}

3.5 {35.7}
7  {71.4}

1800
–0.015 +0.03
{–0.15 +0.3}

4 IPH IP

W/G
MPa {kgf/cm2} MPa {kgf/cm2}

min–1

MPa {kgf/cm2}

W-IPH-2*-*-11 21 {214} 25  {255} 1200 –0.015 +0.03 {–0.15 +0.3}

W-IPH-3*-*-20 21 {214} 25  {255} 1200 –0.015 +0.03 {–0.15 +0.3}

W-IPH-4*-*-20 21 {214} 25  {255} 1200 –0.015 +0.03 {–0.15 +0.3}

W-IPH-5*-*-21(11) 21 {214} 25  {255} 1200 –0.015 +0.03 {–0.15 +0.3}

W-IPH-6*-*-21(11) 21 {214} 25  {255} 1200 –0.015 +0.03 {–0.15 +0.3}

10 50

15 55

15 55



N

N-4

•

1

•

) * A B C

W/G

R-N*03-*-12
R-N*06-*-20
R-N*10-*-20

21MPa {214kgf/cm2}
( )          30  (20)r/min

150
340

RI-G03-*-20
RI-G06-*-20 21MPa {214kgf/cm2} ( ) 120  (30)r/min

260

RCD-T02-*-11
RC-T02-*-12
RC-G02-*-21

21MPa {214kgf/cm2}
15r/min
2
2

RSA-N*03-***-**-15
RSA- N*06-***-**-23
RSA- N*10-***-**-23
RSS- N*03-***-**-15
RSS- N*06-***-**-23
RSS- N*10-***-**-23

21MPa {214kgf/cm2}

30r/min
150
340
30

150
340

RIS-G03-***-**-21
RIS-G06-***-**-21 21MPa {214kgf/cm2} 120r/min

260

W- (C)G-N*03-*-21
W- (C)G-N*06-*-21
W- (C)G-N*10-*-21

21MPa {214kgf/cm2}
( ) 40  (20)r/min

100
250

GR-G01-A*-20
GR-G03-A*(B)-20 14MPa {143kgf/cm2} 20r/min

40

(C)Q-N*03-**-21
(C)Q-N*06-**-21
(C)Q-N*10-**-21

21MPa {214kgf/cm2}
40r/min

100
250

2

W/G

CA- N*03-*-20
CA- N*06-*-20
CA- N*10-*-20

21MPa {214kgf/cm2}
40r/min

110
320

CN-T03-*-11
CN-T06-*-11
CN-T10-*-11

21MPa {214kgf/cm2}
30r/min
75

190

CP- N*03-*-20
CP- N*06-*-20
CP- N*10-*-20

21MPa {214kgf/cm2}
40r/min

110
320

DMA W-DMA-G01-***-20
W-DMA-G03-***-20 21MPa {214kgf/cm2} 35r/min

65

SA
SA-G01-**-**-31
SA-G03-**-**(J)21
DSA-G04-**-**-22
DSA-G06-**-**-22

28MPa {286kgf/cm2}
) 85r/min

250
500

SS

SS-G01-**-**-31
SS-G03-**-**- (J)22
DSS-G04-**-**-22
DSS-G06-**-**-22

28MPa {286kgf/cm2}

) 85r/min
110
250
500

SS-G01-**-FR-**-31
SS-G03-**-FR-**- (J)22 21MPa {214kgf/cm2} ) 45r/min

65

W-SF-G01-**-**-10 14MPa {143kgf/cm2} ) 34r/min

SNH-G01-**-**-11
SNH-G03-**-**-10
SNH-G04-**-**-10
SNH-G06-**-**-10

31.5MPa {321kgf/cm2}

) 17r/min
34
50
85

K2- N*02-10
K2- N*03/04-10

21MPa {214kgf/cm2}
35MPa {357kgf/cm2}

−
−

) 1 85%
2 W/G



N

N-5

3

W/G

(C)FR-N*03-10
(C)FR-N*06-10
(C)FR-N*10-10

21MPa {214kgf/cm2}
30r/min
75

190

FT ( ) (C)FT-G02-**-22
FT-G03-**-22

21MPa {214kgf/cm2}

F ( )
(C)F-G06-170-20

(C)F-G10-373-20
21MPa {214kgf/cm2}

TN ( )
(C)TN-G02-2-11

(C)TN-G02-8-11
10.5MPa {107kgf/cm2}

TS ( ) (C)TS-G01-2-11 10.5MPa {107kgf/cm2}

TL(TLT)
W-TL-G03-*-11
W-TL-G04-*-11
W-TLT-G04-*-*-11

7MPa {71kgf/cm2}

4

) 15%

15%

W/G

OR-G01-**-20(21)
OR-G03-**- (J)50

21MPa {214kgf/cm2} 30r/min
65

ORO-G01-**--20
ORO-G03-**- (J)50

21MPa {214kgf/cm2} 20r/min
30

ORD-G01-**-20
ORD-G03-*- (J)50

21MPa {214kgf/cm2} 20r/min
30

OG-G01-P*-21
OGB-G01-P*-20
W-OG-G03-P*- (J)51
W-OG-G03-PC- (J)51

21MPa {214kgf/cm2}

30r/min
30
65
45

OGS-G01-P*C-22 21MPa {214kgf/cm2} 30r/min

OG-G01-**-21
OGB-G01-**-20
W-OG-G03-**- (J)51
OG-G03-*C- (J)51

21MPa {214kgf/cm2}

30r/min
30
65
45

OQ-G01-P2-20
OQ-G03-P2*- (J)50 21MPa {214kgf/cm2} 30r/min

65

OCQ-G01-*1*-20
OCQ-G03-*1*- (J)50

21MPa {214kgf/cm2} 30r/min
65

OY-G01-*-20
OCY-G01-P-20
OCY-G03-P- (J)50
OCY-G01-*-X/Y-20
OCY-G03-*-X/Y- (J)51

21MPa {214kgf/cm2}

30r/min
30
85
30
85

OF-G01-P20-20
OF-G03-P60-J50
OCF-G01-*40-X/Y-30
OCF-G03-*60-X/Y- (J)50

21MPa {214kgf/cm2}

OC-G01-**-20(21)
OC-G03-**- (J)50

21MPa {214kgf/cm2} 30r/min
85

OCV-G01-W-20
OCV-G03-W- (J)-50

21MPa {214kgf/cm2} 30r/min
65

OCP-G01-**- (F)-21
OCP-G03-**- (J)50

21MPa {214kgf/cm2} 30r/min
85

04 ORH-G04-P*-10 31.5MPa {321kgf/cm2} 250r/min

04 ORH-G04-D*-10 31.5MPa {321kgf/cm2} 40r/min

04 OGH-G04-**-10 31.5MPa {321kgf/cm2} 250r/min

04 OQH-G04-**-10 31.5MPa {321kgf/cm2} 250r/min

04 OYH-G04-**-10 31.5MPa {321kgf/cm2} 250r/min

04 OFH-G04-*200-X/Y-10 31.5MPa {321kgf/cm2}

04 OCH-G04-**-10 31.5MPa {321kgf/cm2} 250r/min

04 OVH-G04-W-10 31.5MPa {321kgf/cm2} 250r/min

04 OPH-G04-**-10 31.5MPa {321kgf/cm2} 250r/min



N

N-6

5

) 1 15%
2 ESH

W/G

EPR-G01-*-12 28MPa {286kgf/cm2} 1r/min

ER-G03-*-21
ER-G06-*-21

25MPa {255kgf/cm2} 120r/min
260

W-EGB-G03-*-11
W-EGB-G06-*-11

25MPa {255kgf/cm2} 40r/min
80

(C)ES-G02-*- (F)-12
ES-G03-*- (F)-12

(C)ES-G06-250-11
ES-G10-500- (F)-11

21MPa {214kgf/cm2}

ESR-G03-125-12
ESR-G03-125R*-12
ESR-G06-250-12
ESR-G06-250R*-12
ESR-G10-500-11
ESR-G10-500R*-11

25MPa {255kgf/cm2}

ESD-G01-***-12
ESD-G03-***-12
ESD-G04-***-12
ESD-G06-***-13

25MPa {255kgf/cm2}

EOG-G01-P*-11 25MPa {255kgf/cm2} 25r/min

EOF-G01-*25-11 21MPa {214kgf/cm2}



N

N-7

SI 

SI ISO
1971 1972

JIS

1974 3 SI

JIS Z8203
1 SI
2 SI
3 SI

1992
1999

10 1 SI
2

1  SI 

*

2   SI

rad

sr

3   SI

Hz
N
Pa
J
W
C
V
F
Ω

S
Wb
T
H
°C
lm

4   SI

1018

1015

1012

109

106

103

102

101

10−1

10−2

10−3

10−6

10−9

10−12

10−15

10−18

E

P

T

G

M

k

h

da

d

c

m

μ

n

p

f

a

5   SI

Pa•s

N•m

N/m

W/m2

J/K

J/(kg•K)

W/(m•K)

F/m

H/m

6   SI

SI

min

h

d

°

'

"

r

t

1min 60s

1h 60min 3,600s

1d 24h 86,400s

1° (π/180)rad

1' (1/60)° (π/10,800)rad

1" (1/60)' (π/648,000)rad

1r 1dm3 10−3m3

1t 103kg

m

kg

s

A

K

mol

cd

*t =(t 273.15) K



N

N-8

N dyn kgf

1

1 10−5

9.807

1 105

1

9.807 105

1.020 10−1

1.020 10−6

1

1dyn 10−5N

1cSt 1mm2/s

Pa MPa bar kgf/cm2 atm mHg mH2O

1
1 106

1 105

9.807 104

1.013 105

1.333 105

9.807 103

1 10−6

1
1 10−1

9.807 10−2

1.013 10−1

1.333 10−1

9.807 10−3

1 10−5

1 10
1
9.807 10−1

1.013
1.333
9.807 10−2

1.019 10−5

1.019 10
1.020
1
1.033
1.360
1 10−1

9.869 10−6

9.869
9.869 10−1

9.678 10−1

1
1.316
9.678 10−2

7.501 10−6

7.501
7.501 10−1

7.356 10−1

7.60 10−1

1
7.355 10−2

1.020 10−4

1.020 102

1.020 10
1 10
1.033 10
1.360 10
1

1Pa 1N/m3

•

1J 1W•s. 1kgf•m 9.807J. 1W•h 3600W•s. 1cal 4.186J

J kgf•m kW•h kcal

1

9.807

3.60 106

4.186 103

1.02 10−1

1

3.671 105

4.269 102

2.778 10−7

2.724 10−6

1
1.163 1−3

2.389 10−4

2.343 10−3

8.60 102

1

•

W 1J/s. 1kgf•m/s 9.807W

W kW kgf•m/s kcal/s

1

1 103

9.807

4.186 103

1 10−3

1

9.807 10−3

4.186

1.020 10−1

1.020 102

1

4.269 102

2.389 10−4

2.389 10−1

2.343 10−3

1

m3/s m3/h r/min gal US)/min

1
2.778 10−4

1.667 10−5

6.304 10−5

3.6 103

1
6 10−2

2.271 10−1

6 104

1.667 10

1

3.782

1.585 104

4.403

2.642 10−1

1

W/m2•K kcal/m2•h•°C cal/cm2•s•°C

1

1.163

4.186 104

8.60 10−1

1

3.60 104

2.389 10−5

2.778 10−5

1

W/m•K kcal/m•h•°C J/cm•s•°C

1

1.163

1 102

8.60 10−1

1

8.60 10

1 10−2

1.163 10−2

1

Pa•s P cP

1
1 10−1

1 10−3

1 10

1

1 10−2

1 103

1 102

1

m2/s St cSt

1
1 10−4

1 10−6

1 104

1

1 10−2

1 106

1 102

1

N•m kgf•m gf•cm

1

9.807

9.807 10−5

1.020 10−1

1
1 10−5

1.020 104

1 105

1



N

N-9

SI

P.Q
L

P•Q   
60 η

L kW

P MPa

Q r/min

η

L
P•Q   

612 η

L kW

P kgf/cm2

Q r/min

η

ΔP T

T
ΔP•q

2π
η

T N•m

ΔP MPa

q cm3

η

T
ΔP•q   

200 π   
η

T kgf•m

ΔP kgf/cm2

q cm3

η

A
P

F

F 100 P A η
F N

P MPa

A cm2

η

F P A η
F kgf

P kgf/cm2

A cm2

η

ΔP

Q

H 60 P Q
H kJ/h

P MPa

Q r/min

H 1.4 P Q
H kcal/h

P kgf/cm2

Q r/min

QA

Q CA     2ΔP
ρ     6000

Q r/min

C [ ]

A cm2

ΔP MPa

ρ kg/m3

Q CA     
2g••ΔP

γ     0.06

Q r/min

C [ ]   (   0.6)

A cm2

g 980cm/s2

ΔP kgf/cm2

γ kgf/cm3 (   0.87 10−3)

H

ΔP ρ g H 10−6

ΔP MPa

ρ kg/m3

g 9.8m/s2

H m

ΔP γ g H 10−4

ΔP kgf/cm2

γ kgf/cm3

H m

√ √



BRC41-01WC2 D-56

BRC41-01WD2 D-56

CA-F**-*-30 H-10

CA-G03-*-20 H-01

CA-G06-*-20 H-01

CA-G10-*-20 H-01

CA-T03-*-20 H-01

CA-T06-*-20 H-01

CA-T10-*-20 H-01

CAB-T02-*-10 C-13

CES-G02-*--(F)-12 I-08

CES-G06-250-11 I-08

CF-G06-170-20 G-08

CF-G10-373-20 G-08

CFR-F**-30 H-10

CFR-G03-10 G-01

CFR-G06-10 G-01

CFR-G10-10 G-01

CFR-T03-10 G-01

CFR-T06-10 G-01

CFR-T10-10 G-01

CFT-G02-*-22 G-04

CG-G03-*-21 F-18

CG-G06-*-21 F-18

CG-G10-*-21 F-18

CG-T03-*-21 F-18

CG-T06-*-21 F-18

CG-T10-*-21 F-18

CN-T03-*-11 H-01

CN-T06-*-11 H-01

CN-T10-*-11 H-01

CP-F**-*-*-30 H-10

CP-G03-*-B(F)-20 H-04

CP-G03-*-(F)-20 H-04

CP-G06-*-B(F)-20 H-04

CP-G06-*-(F)-20 H-04

CP-G10-*-B(F)-20 H-04

CP-G10-*-(F)-20 H-04

CP-T03-*-B(F)-20 H-04

CP-T03-*-(F)-20 H-04

CP-T06-*-B(F)-20 H-04

CP-T06-*-(F)-20 H-04

CP-T10-*-B(F)-20 H-04

CP-T10-*-(F)-20 H-04

CQ-G03-**-21 F-25

CQ-G06-**-21 F-25

CQ-G10-**-21 F-25

CQ-T03-**-21 F-25

CQ-T06-**-21 F-25

CQ-T10-**-21 F-25

CTN-G02-*-11 G-11

CTN-G02-*-F-11 G-11

CTS-G01-2-11 G-14

DMA-G01-***-20 H-08

DMA-G03-***-20 H-08

DSA-G04-***-(R)-**-22 E-38

DSA-G06-***-(R)-**-22 E-38

DSS-G04-***-(R)-**-22 E-38

DSS-G06-***-(R)-**-22 E-38

EA-PD4-***-**-10 I-46

EA41-1A E-19

EA41-DR-1C E-19

EA41-GR**-1C E-19

EA41-R*-1C E-19

EA42-1B E-19

EA42-R*-1B E-19

EAC64-C* E-15

EAC64-D* E-15

EAC64-E* E-15

EBA-PD1-N-C1-10 I-30

EBA-PD1-NW-C1-10 I-30

EBA-PD1-NW(Z)-D2-10 I-30

EBA-PD1-N(Z)-D2-10 I-30

EBB64-C* E-15

EBB64-E* E-15

EBB64-D* E-15

ECB64-C* E-03

ECB64-D* E-03

ECB64-E* E-03

EDA-PD1-NWZ-D2-11 I-34

EDC64-C* E-03

EDC64-D* E-03

EDC64-E* E-03

EDC-PC6-AWZ-D2-20 I-34

EGB-G03-*-11 I-06

EGB-G06-*-11 I-06

EMA-PD5-N-20 I-26

EMC-PC6-A-20 I-26

EOF-G01-*25-11 I-24

EOG-G01-P*-11 I-22

EPR-G01-*-****-12 I-02

ER-G03-*-21 I-04

ER-G06-*-21 I-04

ES-G02-*-(F)-12 I-08

ES-G03-*-(F)-12 I-08

ES-G06-F-250-11 I-08

ES-G10-500-(F)-11 I-08

ESD-G01-***-12 I-14

ESD-G03-***-(**)-12 I-14

ESD-G04-***-(**)-12 I-14

ESD-G06-***-(**)-13 I-14

ESH-G01-H*A-10 I-38

ESH-G03-D*****-(*)-11 I-40

ESH-G04-D*****-(*)-11 I-40

ESH-G06-D*****-(*)-11 I-40

ESR-G03-125(**)-12 I-11

ESR-G06-250(**)-12 I-11

ESR-G10-500(**)-11 I-11

F-G06-170-20 G-08

F-G10-373-20 G-08

FJ-*******-21 K-01

FR-G03-10 G-01

FR-G06-10 G-01

FR-G10-10 G-01

FR-T03-10 G-01

FR-T06-10 G-01

FR-T10-10 G-01

FT-G02-*-22 G-04

FT-G03-*-22 G-04

G-G03-*-21 F-18

G-G06-*-21 F-18

G-G10-*-21 F-18

G-T03-*-21 F-18

G-T06-*-21 F-18

G-T10-*-21 F-18

GR-G01-A*-20 F-23

GR-G03-A*-(B)-20 F-23

HF(S)-F10 J-01

HF(S)-F16 J-01

HF(S)-F24 J-01

HF(S)-G06 J-01

HF(S)-G10 J-01

HT(S)-G06 J-01

HT(S)-G10 J-01

HT(S)-G16 J-01

HY(S)-G06 J-01

HY(S)-G10 J-01

IHAS-2S**** C-09

IHF-2-T-20 C-10

IHF-3-T-20 C-10

IHF-4-T-20 A-41 C-10

IHF-5-T-20 A-41 B-30 C-10

IHF-6-T-20 C-10

IHF-7-T-20 A-41

IHF-22-T-20 C-10

IHF-23-T-20 C-10

IHF-24-T-20 C-10

IHF-25-T-20 C-10

IHF-26-T-20 C-10

IHF-33-T-20 C-10

IHF-34-T-20 C-10

IHF-35-T-20 C-10

IHF-36-T-20 C-10

IHF-44-T-20 C-10

IHF-45-T-20 C-10

IHF-46-T-20 C-10

IHM-2-10 A-18 C-12

IHM-4-10 A-18 C-12

IHM-22-10 C-12

IHM-44-10 A-41 C-12

IHM-45-10 A-41 B-36 C-12

IHM-46-10 C-12

IHM-55-10 A-34 A-41 C-12

IHM-66-10 C-12

IPH-2A(B)-*-11 C-01

IPH-3A(B)-*-20 C-01

IPH-4A(B)-*-20 C-01

IPH-5A(B)-*-21(11) C-01

IPH-6A(B)-*-21(11) C-01

IPH-22B-*-*-(*)-11 C-14

IPH-23B-*-*-(*)-11 C-14

IPH-24B-*-*-(*)-11 C-14

IPH-25B-*-*-(*)-11 C-14

IPH-26B-*-*-(*)-11 C-14

IPH-33B-*-*-(*)-11 C-14

IPH-34B-*-*-(*)-11 C-14

IPH-35B-*-*-(*)-11 C-14

IPH-36B-*-*-(*)-11 C-14

IPH-44B-*-*-(*)-11 C-14

IPH-45B-*-*-(*)-11 C-14

IPH-46B-*-*-(*)-11 C-14

IPH-55B-*-*-(*)-11 C-14

IPH-56B-*-*-(*)-11 C-14

IPH-66B-*-*-(*)-11 C-14

I

H

G

F

E

D

C

B

O

O-1



O

O-2

JHF-01027 I-20

JHF-03040(E) I-20

JHF-03080(E) I-20

JHF-06170(E) I-20

K2-F02-11 H-07

K2-F03/04-10 H-07

K2-T02-11 H-07

K2-T03/04-11 H-07

MBS-*-10 L-16

MBW-*-10 L-16

MCA-03-20 H-01

MCA-06-20 H-01

MCA-10-20 H-01

MCF-03-A-22 G-04

MCF-03-D-22 I-09

MCP-03-20 H-04

MCP-06-20 H-04

MCP-10-20 H-04

MDS-04-10 D-91 E-41

MDS-04X-10 D-91 E-41

MDS-06-T-10 D-92

MDS-06X-T-10 D-92

MDS-06-30 D-91 E-42

MDS-06X-30 D-91 E-42

MES-02*-10 I-09

MES-03*-10 I-09

MES-06*-10 I-09

MF-02X-10 G-04

MF-02Y-20 G-04

MF-03-10 G-04

MF-03Y-C-22 G-04

MF-03Y-20 G-04

MF-03Z-20 G-04

MF-03Z-C-22 G-04

MF-06-10 G-08

MF-06X-20 G-08

MFR-03-10 G-01

MFR-06-10 G-01

MFR-10-10 G-01

MFR-**-10 G-02

MG-03-20 F-18 F-25

MG-03X-20 F-18 F-25

MG-06-20 F-18 F-25

MG-06X-20 F-18 F-25

MG-10-20 F-18 F-25

MG-10X-20 F-18 F-25

MOB-G01-10 D-88

MOB-G01-*-10 D-88

MOB-G03-J50 D-88

MOB-G03-H-50 D-88

MOB-G03-*-J50 D-88

MOB-G03-*-H-50 D-88

MOB-G03-AA-J50 D-88

MOB-01X-B*-10 D-96

MOB-01Y-W*-10 D-96

MOB-03X-B*-J30 D-97

MPU-*-10 L-14

MPU-*-J10 L-14

MRC-02-20 F-08

MR-03-10 F-01

MR-06X-20 F-01

MR-06-20 F-01

MR-10X-20 F-01

MR-10-20 F-01

MRI-03-10 F-5 F-15 I-5

MRI-03X-10 F-5 F-15 I-5

MRI-06-10 F-5 F-15 I-5

MRI-06X-10 F-5 F-15 I-5

MRI-10-10 F-5 F-15

MRI-10X-10 F-5 F-15

MS-03-T-10 D-90

MS-03X-T-10 D-90

MS-03-30 D-90

MS-03X-30 D-90

MSA-01Y-T-10 D-90

MSA-01*-10 D-90 E-5 E-17 H-8

MSA-03-10 D-90 E-18 H-8

MSA-03X-10 D-90 E-18 H-8

MSA-03-T-10 D-92

MSR-03*-10 I-12

MSR-06*-10 I-12

MTL-03-10 G-11 G-16

MTL-04-10 G-16

MTS-01Y-10 G-14

MUB-*-10 L-15

MUB-*-J10 L-15

MVD-11-135-10 B-19

MVD-11-135X-10 B-19

MVD-1-115-10 B-17

MVD-1-115Y-10 B-17

MVD-1-135-10 B-17

MVD-1-135Y-10 B-17

MVD-2-*-10 B-18

MVD-2-160Z-10 B-18

NCP-100-**PV16N*-R-12 L-01

NCP-100-**PV16N*-R-21 L-01

NCP-100-**PV22N*-R-12 L-01

NCP-100-**PV22N*-R-21 L-01

NCP-100-3.7(VCqA3)-C-12 L-01

NCP-100-3.7(VCqA3)-C-21 L-01

NCP-100-3.7VDqA3-C-12 L-01

NCP-100-3.7VDqA3-C-21 L-01

NCP-100E-*PV16N*-*-12 L-33

NCP-30-**PV8N*-R-12 L-01

NCP-40-**PV16N*-R-12 L-01

NCP-40-**PV16N*-R-21 L-01

NCP-40-0.7VD1A2-*-12 L-01

NCP-40-0.7VC1A2-*-21 L-01

NCP-40E-*PV16N*-*-12 L-33

NCP-40Z-**PV16N*-R-12 L-01

NCP-60-**PV16N*-R-12 L-01

NCP-60-**PV16N*-R-21 L-01

NCP-60-**(VC1A*)-*-12 L-01

NCP-60-**(VC1A*)-*-21 L-01

NCP-60-**VD1A*-*-12 L-01

NCP-60-**VD1A*-*-21 L-01

NCP-60E-*PV16N*-*-12 L-33

NCP-60Z-**PV16N*-R-12 L-01

NCP-160-**PV35N*-R-12 L-01

NCP-160-**VCwA*-*-12 L-01

NCP-160-**VC2A*-*-12 L-01

NCP-160E- PV16N*-*-12 L-33

NCP-250-**PV35N*-R-12 L-01

NCP-250-**PV45N*-R-12 L-01

NCP-250-**VCwA*-*-12 L-01

NCP-250-**VC2A*-*-12 L-01

NCP-250E-*PV16N*-*-12 L-33

NCP-400-**PV70N*-R-12 L-01

NCP-400-**VC3A*-*-12 L-01

NCP-650-**PV70N*-R-12 L-01

NCP-650-**VC3A*-*-12 L-01

NNP-20-*P***-20 L-28

NNP-20E-*P***-20 L-33

NNP-30-*P***-20 L-28

NNP-30E-*P***-20 L-33

NNP-40-*P***-20 L-28

NNP-40E-*P***-20 L-33

NNP-60-*P***-20 L-28

NNP-60E-*P***-20 L-33

NNP-80-*P***-20 L-28

NNP-80E-*P***-20 L-33

NSP-10-*V*A*-12 L-18

NSP-10E-*V*A*-12 L-24

NSP-20-*V*A*-12 L-18

NSP-20E- V A -12 L-24

NSP-30- V A -12 L-18

NSP-30E-*V*A*-12 L-24

NSP-40-*V*A*-12 L-18

NSP-40E-*V*A*-12 L-24

OB-G01-W-20 D-86

OB-G01-W-H-20 D-86

OB-G03-W-H-J30 D-86

OB-G03-W-J30 D-86

OCF-G01-*40-*-30 D-66

OCF-GO3-*60-*-J50 D-66

OC-G01-A*-21 D-72

OC-G01-AP*-20 D-72

OC-G01-P*-20 D-72

OC-G01-T*-20 D-72

OC-G03-A*-J50 D-72

OC-G03-AP*-J50 D-72

OC-G03-P*-J50 D-72

OC-G03-T*-J50 D-72

OCH-G04-A*-10 D-72

OCH-G04-P*-10 D-72

OCH-G04-T*-10 D-72

OCP-G01-**-21 D-79

OCP-G01-**-F-21 D-79

OCP-G03-**-J50 D-79

OCP-G03-**-D-J50 D-79

OCQ-G01-**-20 D-50

OCQ-G03-*1*-J50 D-50

OCV-G01-W-20 D-72

OCV-G03-W-J50 D-72

OCY-G01-*-*-20 D-58

OCY-G01-P-20 D-58

OCY-G03-*-*-J51 D-58

OCY-G03-P-J50 D-58

OF-G01-P20-20 D-66

OF-G03-P60-J50 D-66

OGB-G01-**-20 D-35

OG-G01-**-21 D-37

OG-G01-P*-21 D-28

OG-G03-**-J51 D-37

OG-G03-P*-(V)-J51 D-28

OGH-G04-**-10 D-28 D-37

OGS-G01-PCC-K-**-22 D-44

OGS-G01-PIC-**-22 D-44

OK-G01-*-20 D-84

OK-G01-*-H-20 D-84

OK-G03-J50 D-84

OPH-G04-**-10 D-79

OPH-G04-**-D-10 D-79

OQ-G01-P*-20 D-47

OQ-G03-P2*-J50 D-47

OQH-G04-B1*-10 D-50

ORD-G01-**-20 D-23

ORD-G03-**-J50 D-23

OR-G01-**-20 D-13

OR-G01-**-21 D-13

OR-G03-**-J50 D-13

OR-G03-P*(V)-J50 D-13

ORH-G04-DA*-10 D-13

ORH-G04-DB*-10 D-13

ORH-G04-DW*-10 D-13

ORO-G01-**-20 D-19

ORO-G03-**-J50 D-19

OTD-01-*-10 D-93

OTD-03-*-30 D-93

OTD-03-*-J30 D-93

OTD-04-*-10 D-94

OTH-01-*-10 D-93

OTH-03-*-30 D-93

OTH-03-*-J30 D-93

OTH-04-*-10 D-94

OW-G01-**-30 D-55

OY-G01-T-20 D-58

OYH-G04-*-*-10 D-58

O

N

M

K

J



O

O-3

PJF-10300E A-34

PJF-10400E A-34

PJF-10500E A-34

PJF-10600E A-34

PJF-10300T A-34

PJF-10400T A-34

PJF-10500T A-34

PJF-10600T A-34

PSCF-100000 A-18

PSF-101000 A-18

PSF-102000 A-18

PVS-0B-8**-30 A-03

PVS-1B-16**-(*)-12 A-03

PVS-1B-22**-(*)-12 A-03

PVS-2B-35**-(*)-12 A-03

PVS-2B-45**-(*)-12(20) A-03

PZ-2B-*35E*A-11 A-35

PZ-2B-*45E*A-11 A-35

PZ-3B-*70E*A-10 A-35

PZ-4B-*100E*A-10 A-35

PZ-5B-*130E*A-10 A-35

PZ-6B-*180E*A-20 A-35

PZ-6B-*220E*A-20 A-35

PZS-3B-70**-10 A-22

PZS-4B-100**-10 A-22

PZS-5B-130**-10 A-22

PZS-6B-180**-10 A-22

PZS-6B-220**-10 A-22

PZF-4-T-10 A-41

PZF-6-T-10 A-41

PZM-3-10 A-34

PZM-4-10 A-34 A-41

Q-G03-**-21 F-25

Q-G06-**-21 F-25

Q-G10-**-21 F-25

Q-T03-**-21 F-25

Q-T06-**-21 F-25

Q-T10-**-21 F-25

RC-G02-*-21 F-08

RC-T02-*-12 F-08

RCD-T02-*-11 F-08

R-G03-*-12 F-01

R-G06-*-20 F-01

R-G10-*-20 F-01

R-T03-*-12 F-01

R-T06-*-20 F-01

R-T10-*-20 F-01

RI-G03-*-20 F-05

RI-G06-*-20 F-05

RIS-G03-*-F-**-21 F-15

RIS-G03-AQ*-**-21 F-15

RIS-G03-AR*-**-21 F-15

RIS-G06-*-F-**-21 F-15

RIS-G06-AQ*-**-21 F-15

RIS-G06-AR*-**-21 F-15

RSA-G03-*-F-**-15 F-10

RSA-G03-AQ*-**-15 F-10

RSA-G03-AR*-**-15 F-10

RSA-G06-*-F-**-23 F-10

RSA-G06-AQ*-**-23 F-10

RSA-G06-AR*-**-23 F-10

RSA-G10-*-F-**-23 F-10

RSA-G10-AQ*-**-23 F-10

RSA-G10-AR*-**-23 F-10

RSA-T03-*-F-**-15 F-10

RSA-T03-AQ*-**-15 F-10

RSA-T03-AR*-**-15 F-10

RSA-T06-*-F-**-23 F-10

RSA-T06-AQ*-**-23 F-10

RSA-T06-AR*-**-23 F-10

RSA-T10-*-F-**-23 F-10

RSA-T10-AQ*-**-23 F-10

RSA-T10-AR*-**-23 F-10

RSS-G03-*-F-**-15 F-10

RSS-G03-AQ*-**-15 F-10

RSS-G03-AR*-**-15 F-10

RSS-G06-*-F-**-23 F-10

RSS-G06-AQ*-**-23 F-10

RSS-G06-AR*-**-23 F-10

RSS-G10-*-F-**-23 F-10

RSS-G10-AQ*-**-23 F-10

RSS-G10-AR*-**-23 F-10

RSS-T03-*-F-**-15 F-10

RSS-T03-AQ*-**-15 F-10

RSS-T03-AR*-**-15 F-10

RSS-T06-*-F-**-23 F-10

RSS-T06-AQ*-**-23 F-10

RSS-T06-AR*-**-23 F-10

RSS-T10-*-F-**-23 F-10

RSS-T10-AQ*-**-23 F-10

RSS-T10-AR*-**-23 F-10

SA-G01-A**-**-31 E-13

SA-G01-C**-**-31 E-13

SA-G01-E**-**-31 E-13

SA-G01-H**-**-31 E-13

SA-G03-A**-**-21 E-13

SA-G03-C**-**-21 E-13

SA-G03-E**-**-21 E-13

SA-G03-H**-**-21 E-13

SAW-G01-A**-**-**-10 E-59

SAW-G01-C**-**-**-10 E-59

SCW-G03-A**-**-**-J10 E-68

SE-G01-***-**-40 E-25

SE-G03-***-**-30 E-25

SF-G01-C***-R-D*-10 E-46

SS-G01-A**-R-**-31 E-01

SS-G01-C**-R-**-31 E-01

SS-G01-E**-R-**-31 E-01

SS-G01-H**-R-**-31 E-01

SS-G03-A**-R-**-J22 E-01

SS-G03-C**-R-**-J22 E-01

SS-G03-E**-R-**-J22 E-01

SS-G03-H**-R-**-J22 E-01

SNH-G01-**-**-11 E-50

SNH-G03-**-**-10 E-50

SNH-G04-**-**-10 E-50

SNH-G06-**-**-10 E-50

SL-G01-A**-R-**-31 E-34

SL-G01-C**-R-**-31 E-34

SL-G01-E**-R-**-31 E-34

SL-G01-H**-R-**-31 E-34

TL-G03-*-11 G-16

TL-G04-*-11 G-16

TLT-G04-*-11 G-16

TN-G02-*-11 G-11

TS-G01-2-11 G-14

UPS-00A-****-10 L-35

UPS-0A-****-10 L-35

UPS-1A-****-10 L-35

UPV-0A-8N*-*-4-31 A-19

UPV-1A-16N*-*-4-17 A-19

UPV-1A-22N*-*-4-17 A-19

UPV-2A-35N*-*-4-17 A-19

UPV-2A-45N*-*-4-17 A-19

USV-0A-A*-0.4-4-12 B-55

USV-0A-A*-*-4-13 B-05

UVC-1A-A*-*-4-26 B-37

UVC-11A-A*-A*-4-26 B-37

UVD-1A-A*-*-4-16 B-22

UVD-1A-A*-*-4-26 B-12

UVD-11A-A*-A*-*-4-16 B-22

UVD-11A-A*-A*-*-4-26 B-12

UVD-2A-A*-*-4-16 B-22

UVN-1A-*A*-*-4-11 B-39

VDC-1A(B)-*A*-20 B-25

VDC-2A(B)-*A*-20 B-25

VDC-3A(B)-1A*-20 B-25

VDC-11A(B)-*A*-*A*-20 B-25

VDC-12A(B)-*A*-*A*-20 B-25

VDC-13A(B)-*A*-*A*-20 B-25

VDC-22A(B)-2A3-*A*-20 B-25

VCM-11-20 B-36

VCM-22-20 B-36

VDR-1A(B)-*A*-22 B-06

VDR-1A(B)-*A*-13 B-15

VDR-2A(B)-*A*-13 B-15

VDR-11A(B)-*A*-*A*-22 B-06

VDR-11A(B)-*A*-*A*-13 B-15

VDS-0A(B)-1A*-10 B-01

V

U

T

S

R

Q

P
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