
C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

1

MINI BIT CYLINDERS

INDEX

2
3

·
4
5
6
7

9
10
11
13
14

CAD

58

30RoHS

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

1



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

2

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

10

·
·

TAC

12

BDA

NCU

4.5
6
8
10

A
6
8
10
12

mm

4.5
6
8
10

A A’
6
8 12
10
12 14

B B’
15
17 20
21
23 24

C C’
16

16.5 28
16.5
17 30

4.5

6

8

10

22mm 15mm ZE235

1/2

4 86 10 15 20

A'

A

B'
B

C+

C'+

(mm)

2

41%
67%



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

3

2

1.

1 ISO VG32

1.

2.
40 m

1.

2.

M3 0.5

N·m

0.59

0.01
0.01

0.1

1

10

(Kg)

0.1 1

10
8
6

4.5

V(m/s)

MB A(S)4.5

MB A(S)6

MB A(S)8

MB A(S)10

M2 0.4

M2 0.4

M2.5 0.45

M2.5 0.45

0.27

0.27

0.58

0.58

3.8

5.8

7

9

N·m A

2.5

4

4.5

5.5

A

MB A(S)4.5

MB A(S)6

MB A(S)8

MB A(S)10

M2.5 0.45

M3 0.5

M3 0.5

M3 0.5

0.32

0.59

0.59

0.59

N·m

3

4

4

4

B

A
’ A

B

0.05 0.5

4.5

2.23 10-3

6

3.96 10-3

8

7.04 10-3

10

10.9 10-3

mm

m/s

J

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

2.



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

4

MPa

4.5 6 8 10

0.15 0.7 0.1 0.7

0.3 0.7 0.2 0.7

1.05

0 60

50 500

1 ISO VG32

M3
0.5
0

MPa
oC

mm/s

mm

mm

N

mm

4.5

6

8

10

4 6 8 10

2.04 1.59 1.13 −

2.95 2.95 2.95 −

2.54 2.15 1.76 −

3.43 3.43 3.43 −

3.76 3.07 2.39 1.71

5.13 5.13 5.13 5.13

5.48 4.39 3.29 2.19

7.74 7.74 7.74 7.74

·

mm

4.5

6

8

10

4.5

6

8

10

4 6 8 10

4 6 8 10 15

4 6 8 10 15 20

4 6 8

4 6 8 10

MBDA MBSA

N

mm

4.5

6

8

10

mm

2

3

3

4

mm2

15.9

12.8

15.9

28.2

21.2

28.2

50.3

43.2

50.3

78.5

65.9

78.5

MPa

0.1        0.2            0.3               0.4       0.5           0.6       0.7

− 3.2 4.8 6.4 8.0 9.5 11.1

− 2.6 3.8 5.1 6.4 7.7 9.0

− − 1.9 3.5 5.1 6.6 8.2

− 5.6 8.5 11.3 14.1 16.9 19.7

− 4.2 6.4 8.5 10.6 12.7 14.8

− − 5.1 7.9 10.7 13.5 16.3

− 10.1 15.1 20.1 25.2 30.2 35.2

− 8.6 13.0 17.3 21.6 25.9 30.2

− 5.0 10.0 15.0 20.1 25.1 30.1

7.9 15.7 23.6 31.4 39.3 47.1 55.0

6.6 13.2 19.8 26.4 33.0 39.5 46.1

− 8.0 15.9 23.7 31.6 39.4 47.3

MBDA 4.5 · 6 2,800
MBDA 8 · 10 2,950
MBSA 4.5 · 6 2,800
MBSA 8 · 10 2,950

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

5

g

mm mm
1

ZE A ZE B

4.5

6

8

10

  4

  6

  8

10

  4

  6

  8

10

15

  4

  6

  8

10

15

20

  4

  6

  8

10

15

20

8.0

8.6

9.2

9.8

11.3

12.1

12.9

13.7

15.7

15.2

16.3

17.4

18.5

21.3

24.1

20.3

21.7

23.1

24.5

28.0

31.5

5.1

5.6

6.1

6.6

8.5

9.2

9.9

10.6

12.4

11.7

12.7

13.7

14.7

17.2

19.7

16.4

17.7

19.0

20.3

23.6

26.9

15

15

15

15

35

35

35

35

g

mm mm
1

ZE A ZE B

4.5

6

8

10

  4

  6

  8

  4

  6

  8

  4

  6

  8

10

  4

  6

  8

10

8.8

9.4

10.0

12.3

13.1

13.9

16.7

17.8

18.9

20.0

22.2

23.6

25.0

26.4

5.7

6.2

6.7

9.4

10.1

10.8

13.0

14.0

15.0

16.0

18.2

19.5

20.8

22.1

15

15

15

15

35

35

35

35

- -MB

R
L

4.5

N

S

DA
SA

ZE135 2
ZE155 3
ZE235 2
ZE255 3

1 1
2 2

n n

A 1000mm
B 3000mm

-

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

6

72 6 42 C 3 5 1

MBDAS4.5·6

MBDA4.5·6

O

4.5 6 8 10

NBR

NBR

NBR

No No

MBSAS4.5·6

MBSA4.5·6

7 2 8 6 94 D C5 3 1

MBDAS8·10

MBDA8

MBSAS8·10

12 34 7 8 6 9 5

MBDA10 MBSA10

MBSA8

MBDA4.5 6 8·MBSA4.5 6 8

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

4.5 6 8 10



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

7

      MBDAS4.5

      MBDAS6

      MBDAS8

      MBDAS10

A

27

28

27.5

30

B

7

8

8

10

C

20

20

19.5

20

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

11

12

14

16

J

10

12

15

17

K

M2.5 0.45 3

M3 0.5 4

M3 0.5 4

M3 0.5 4

L

6

7

7

9

M

4

5.5

5.5

7

N

2.5

4

4.5

5.5

O

2.8

4

5

6

P

3

4

5

6

AA

2.2 4.1 8.5

2.2 4.1 8

2.7 4.8 9.5

2.7 4.8 10.5

AB

7

7

6.5

7

O
O

5

10

10

J

M

G

E

B

L

H

I

P

2-AA

10

2-K

F

2-M3 0.5(

2-M3 0.5

4

2

(N )

2-M3 0.5 )
-L

-N MBDAS 4.5

AB

AB

AB

A

C+

:-R

D

mm

2-AA

E

2-K

J

M

G

10

L

BI

5
H

F

4

2

A

C

D

AB

2-M3 0.5

-N MBDA 4.5

MBDA4.5·6·8·10

MBDAS4.5·6·8·10

       MBDA4.5

       MBDA6

       MBDA8

       MBDA10

A

23

24.5

24.5

27

B

7

8

8

10

C

16

16.5

16.5

17

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

6

8

10

12

J

10

12

15

17

K

M2.5 0.45 3

M3 0.5 4

M3 0.5 4

M3 0.5 4

M

4

5.5

5.5

7

AA

2.2 4.1 2.2

2.2 4.1 2.2

2.7 4.8 3

2.7 4.8 3

AB

3

3.5

3.5

4

L

6

7

7

9

-R -L

MBDA

MBDAS

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

8

mm

O

J

O
E

10

10

B

L

I

M

G

P

5

H

F

2-K

4

2

2-AA

10

:-L

M3 0.5

:-L

AB

AB

AB

A

C

M3 0.5

M3 0.5
:-R:-R

N

-N: MBSAS 4.5

D

2-AA

E

2-K

J

M

G

10

L

BI

5
H

F

4

2

A

C

D AB

M3 0.5 )

-N: 4.5

MBSA4.5·6·8·10

MBSAS4.5·6·8·10

       MBSA4.5

       MBSA6

       MBSA8

       MBSA10

A

25

26.5

26.5

29

B

7

8

8

10

C

18

18.5

18.5

19

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

6

8

10

12

J

10

12

15

17

K

M2.5 0.45 3

M3 0.5 4

M3 0.5 4

M3 0.5 4

M

4

5.5

5.5

7

AA

2.2 4.1 2.2

2.2 4.1 2.2

2.7 4.8 3

2.7 4.8 3

AB

5

5.5

5.5

6

L

6

7

7

9

      MBSAS4.5

      MBSAS6

      MBSAS8

      MBSAS10

A

29

30

29.5

32

B

7

8

8

10

C

22

22

21.5

22

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

11

12

14

16

J

10

12

15

17

K

M2.5 0.45 3

M3 0.5 4

M3 0.5 4

M3 0.5 4

L

6

7

7

9

M

4

5.5

5.5

7

N

2.5

4

4.5

5.5

O

2.8

4

5

6

P

3

4

5

6

AA

2.2 4.1 8.5

2.2 4.1 8

2.7 4.8 9.5

2.7 4.8 10.5

AB

9

9

8.5

9

-R -L

MBSA

MBSAS

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

9

MPa

4.5 6 8 10

0.15 0.7 0.1 0.7

1.05

4 FED-STD209E 10 12

0 60

50 500

M3
0.5
0

MPa

oC

mm/s

mm

mm

N

mm

4.5

6

8

10

mm

2

3

3

4

mm2

15.9

12.8

28.2

21.2

50.3

43.2

78.5

65.9

MPa

CS-MBDA

·

4.5

6

8

10

4 6 8 10

4 6 8 10 15

4 6 8 10 15 20

mm

CS-MBDAS 4.5×10-ZE135A2  10,500
CS-MBDAS 8×10-ZE135A2  10,800

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

  0.1 0.2 0.3 0.4 0.5 0.6 0.7

− 3.2 4.8 6.4 8.0 9.5 11.1

− 2.6 3.8 5.1 6.4 7.7 9.0

− 5.6 8.5 11.3 14.1 16.9 19.7

− 4.2 6.4 8.5 10.6 12.7 14.8

− 10.1 15.1 20.1 25.2 30.2 35.2

− 8.6 13.0 17.3 21.6 25.9 30.2

7.9 15.7 23.6 31.4 39.3 47.1 55.0

6.6 13.2 19.8 26.4 33.0 39.5 46.1



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

10

- -MBCS

R
L

4.5

N

S

DA ZE135 2
ZE155 3
ZE235 2
ZE255 3

1 1
2 2

n n

A 1000mm
B 3000mm

--

g

mm mm
1

ZE A ZE B

4.5

6

8

10

  4

  6

  8

10

  4

  6

  8

10

15

  4

  6

  8

10

15

20

  4

  6

  8

10

15

20

  9.2

9.8

10.4

11.0

12.9

13.7

14.5

15.3

17.3

17.6

18.7

19.8

20.9

23.7

26.5

23.4

24.8

26.2

27.6

31.1

34.6

6.0

6.5

7.0

7.5

9.9

10.6

11.3

12.0

13.8

13.8

14.7

15.7

16.7

19.2

21.7

19.3

20.6

21.9

23.2

26.6

29.9

15

15

15

15

35

35

35

35

CSC

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

11

2 34 50267 1

CS-MBDAS4.5·6

CS-MBDA4.5·6

CS

2 34 5067 1A8 9

CS-MBDAS8·10

CS-MBDA8

2 34 567 18 9

CS-MBDA10

O

4.5 6 8 10

NBR

NBR

− NBR

−

−

No

CS-MBDA4.5 6 8

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

12

JIS

INLET INLET

7 FED-STD209E 10000 ) 7 FED-STD209E 10000

1 1

1 2

0.0
0

1

10

100

1000

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

10

4
(FED-STD209E 10 )

0

10

20

30

40

50

10

4 FED-STD209E 10

0.1 m

50 100

0.0
0

1

10

100

1000

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

10

4
(FED-STD209E 10 )

0

10

20

30

40

50
0.1 m

4 FED-STD209E 10

50 100

10

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

1.
4.5 6 6 6 8 6 10 6 3 ··· 12

2.
2-1 1 · 2

2-2
··· 1Hz
··· 500mm/s

··· 0.5MPa

··· ME05 1 0.5MPa 6

···

··· 8.3

3.
/ ··· Rion /KM20

··· 28.3 /min

··· 0.1 m 0.2 m 0.3 m 0.5 m 0.7 m 1.0 m

4.
4-1

9 1

4-2
36 18

4-3
4-1

5. 10 6 100



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

13

mm

3.5

2-AA

E

M

G

14

L

BI

9
H

F

4

2

A

C

D

M3 0.5 AB

2-M3 0.5

-N: CS-MBDA 4.5

CS-MBDA4.5·6·8·10

CS

    CS-MBDA4.5

    CS-MBDA6

    CS-MBDA8

    CS-MBDA10

A

27

28.5

28.5

31

B

7

8

8

10

C

20

20.5

20.5

21

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

6

8

10

12

M

4

5.5

5.5

7

AA

2.2 4.1 2.2

2.2 4.1 2.2

2.7 4.8 3

2.7 4.8 3

AB

3

3.5

3.5

4

   CS-MBDAS4.5

   CS-MBDAS6

   CS-MBDAS8

   CS-MBDAS10

A

31

32

31.5

34

B

7

8

8

10

C

24

24

23.5

24

D

2

3

3

4

E

10

12

15

17

F

M2 0.4

M3 0.5

M3 0.5

M4 0.7

G

1.6

1.8

1.8

2.4

H

15

17

21

23

I

11

12

14

16

M

4

5.5

5.5

7

L

6

7

7

9

N

2.5

4

4.5

5.5

O

2.8

4

5

6

AA

2.2 4.1 8.5

2.2 4.1 8

2.7 4.8 9.5

2.7 4.8 10.5

AB

7

7

6.5

7

-R -L

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

L

6

7

7

9

O
O

3.5

14

9

3.5

E

14

14

B

L

I

M

G

P

3.5

H

F 2-AA

4

2

M3 0.5

:-L
2-M3 0.5

:-L

2-M3 0.5
:-R:-R

AB

AB

AB

C

A

2-M3 0.5

M3 0.5

M3 0.5

D

N:

-N: 4.5

CS

P

3

4

5

6

CS-MBDA4.5·6·8·10



C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

14

A

B

DC

C

COFF ON

ON OFF

· ·

ON
OFF

C
ON

OFF

C

4.5 6 8 10

1.6 2.8 1.8 3.0 1.8 3.0 2.0 3.2

0.2

6

mm

4.5

6

8

10

mm

A B C D

2 6 1 2

4 9 5 3

3 8 4 2

2 8 4 1

Y

X

Z

X

CS

X

Y

Z

X

Y

Z

X

Y

Z

mm

4.5 6 8 10

6 5.5 5 5

1.5 1 1.5 1

2 2 2 2.5

8 7.5 7 7

1.5 1 1.5 1

2 2 2 2.5

10 9.5 9 9

1.5 1 1.5 1

2 2 2 2.5

1

2

4.5 6 8 10

1.5

3

MBDAS

A 1000mm
B 3000mm

ZE135
ZE155
ZE235
ZE255

-

mm

C

JC

SD

6 10

12 63

GA

6

B

Z

GT

WS

MT

RT

WT

YZ

ORV

ORC 10

ORCA
ORGA

ORK

ORC
63, 80

MRC
MRG

ORS
MRS

ORW
MRW

RAP

RAT

RAN

RAK

RAG

RWT

SHM

SHM

0.1N·m 0.2N·m




