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ROTARY ACTUATORS PISTON TYPE
RAT SERIES

CAD

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

30RoHS

58

1153

RAT
INDEX



1154

4 RAT5 1

4

1167

RAT5

cc

c

c

c c

c c

c

c

c

c

·

Z

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

1154

RAT

90 180
5

90 180
5
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0.5 1.0 3.00.5 1.0 3.0N·m 3

4

90 180
90 180

1168 1171
2

RAT5 1

c c

c c

Creceed

0.5MPa

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

1155
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1. 

2. 

1 ISO 
VG32

1167

1. 

2. 

40 m

M5×0.8

      N·cm

157

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
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1. -SS2
-SSR -SSL

2. 

3. 

4. 

5. 

6. RAT

L

mm N·m

RAT5

RAT10

RAT30

M4×0.7

M6×1.0

7

8

1.37

4.80

L

N·m

RAT5

RAT10

RAT30

M5×0.8

M6×1.0

M6×1.0

  M8×1.25

2.84

4.80

4.80

12.0

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
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 · 

MPa

RAT5-90

RAT5-180

RAT10-90

RAT10-180

RAT30-90

RAT30-180

 0.2

11.3

22.5

22.5

45.0

61.6

123.2

0.3

15.0

30.0

30.0

60.0

82.0

164.0

0.4

18.7

37.5

37.5

74.9

102.5

204.9

0.5

22.5

44.9

44.9

89.9

122.9

245.8

0.6

26.2

52.4

52.4

104.8

143.3

286.7

0.7

29.9

59.9

59.9

119.8

163.8

327.6

1. RAT ·

1167 ·

2. 

3. 

4. 

 · 
1

· RAT5
RAT10,30

Q1 R/min ANR
Q2 R/min ANR
D  mm
L  mm
t 1  s
n /min
P  MPa

N·m

RAT5

RAT10

RAT30

M8×0.75

M10×1.0

2.45

6.37

1

F.R.L.

cm3/cycle ANR

RAT5-90

RAT5-180

RAT10-90

RAT10-180

RAT30-90

RAT30-180

16

16

16

16

20

20

  9.4

18.8

  9.4

18.8

16.5

33.0

mm

0
1.0

10.0

100.0

1000.0
cm3/cycle(ANR)

0.1 0.2 0.3 0.4
MPa

0.5 0.6 0.7 0.8

RAT30-180
RAT30-90
RAT10-180

RAT5-180,RAT10-90

RAT5-90

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

Q2 × L × 2 × n × × 10-6P 0.1013
0.1013

D2

4

Q2 × 2 × L × 2 × n × × 10-6P 0.1013
0.1013

D2

4

RAT5

RAT10, 30

RAT5

RAT10, 30

60
t

Q1 × L × × × 10-6P 0.1013
0.1013

D2

4

60
t

Q1 × 2 × L × × × 10-6P 0.1013
0.1013

D2

4
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0.2

0.12

0.29

1.10

RAT5

RAT10

RAT30

RAT5

50

30

1.5

RAT10

80

80

2.5

RAT30

200

200

5.5

WS N

WR N

M N·m

0.25

0.17

0.39

1.40

0.3

0.22

0.49

1.69

0.35

0.27

0.59

1.99

0.4

0.32

0.69

2.28

MPa

N·m

0.5

0.42

0.89

2.87

0.45

0.37

0.79

2.57

0.55

0.47

0.99

3.16

0.6

0.52

1.09

3.46

0.65

0.57

1.19

3.75

0.7

0.62

1.29

4.04

MPa

0
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

MPa

RAT5

RAT10

RAT30
N m

0
0

10

20

30

40

50

60

70

80

90

1 2 3 4 5 6

N m

RAT5

RAT10

RAT30

WS WS

WRWR

M

WR WR

M

RAT
100mm

100mm

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
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1.
q r

q 90 180
w s
e MPa
r

t

2.
1 w

3.
TA

80%

1159 1 e

TA

4.

-SS2 -SSR
-SSL 1

6.
4. 5.

E  Ea
≦1

q m1

m1
 I 

w m2

m2
2×T×L

2

e m
m  m1  m2

r

V  R ×

t

E 1 × m × V2

E  Ea

R2

2

t

R3 × 2

 TA : N·m
 I  : kg·m2

1161 1162
 : rad/s2

 K : 5
 : rad

 90 1.57rad
 180 3.14rad

 t  : s

TA  I K

 2
t2

 E  : J
 I  : kg·m2

1161 1162
 : rad/s
 : rad

90 1.57rad
180 3.14rad

 t  : s
Ea : 

1

 m1 : kg
 I  : kg·m2

1161 1162
 R  : m

1 2
 m2 : kg
 T  : N·m

 L  : m
2

 : rad/s
 : rad
 90 1.57rad
 180 3.14rad

 t  : s
 m  : kg
 V  : m/s
 E  : J
 Ea : 

1

   90

  180

s

0.2 1.0

0.4 2.0

RAT5

  RAT10

  RAT30

J

0.005

0.008

0.030

J

0.36

0.53

1.14

1. Ea

RAT5

  RAT10

  RAT30

R m

0.0175

0.0175

0.0220

L

m

0.005

0.005

0.008

KSHAR5×5-D

KSHAR5×5-E

KSHAR6×8-F

2.

RAT5

  RAT10

  RAT30

WS MAX N

50

80

200

WR MAX N

30

80

200

M MAX N·m
1.5

2.5

5.5

3.

1. R

5.
1

3
1159

WS      WR     M  1
WS MAX WR MAX M MAX

R

E 1 × I × 2

2
t

2

E  Ea

0.5MPa

·

·

·

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
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 a1 m
 a2 m

 b m
 m1 kg

 m2 kg

 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

12 12
I m1 4a12 b2 m2 4a22 b2

a1
b

a2
12

4a12 b2 4a22 b2

 a m
 b m

 m kg

a
b

12
I m a2 b2

12
a2 b2

 d m
 m kg

d

8
I md2

8
d2

 d1 m
 d2 m

 d1  m1 kg
 d2  m2 kg

d1 d2

d1

d2

8
I 1 m1d12 m2d22

8
d12 d22

R m
 m kg

3
I mR2

3

R m
 m kg

12
I  mR2

12
R2

R1 m
R2 m

 m1 kg
 m2 kg

1

2
3 3

I  m1·R1
2  m2·R2

2

3
R1

2 R2
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

R2
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 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

 I kg·m2

R1 m
R2 m

  m1 kg
  m2 kg K2

m2 m1 m2 0

m1

m2

1

2 3
I m1k2 m1R12 m2R2

2

 h m
 L m

 m kg
L

h
12

I mh2
mL2

 a
 b
 N·m

JL

     Ia

Ib

a

b

b
Ia

a    Ib

 h1 m
 h2 m

 L m
 m kg

L

h2
h2

h1h1

12
I m h22 h12 mL2

 d m
 L m

 m kg
L

d

16
I md2

mL2

 d1 m
 d2 m

 L m
 m kg

L

d2

d1

16
I m d22 d12 mL2

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

 I kg·m2
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1.

q 90
w 0.5 s
e 0.5 MPa
r

2.68×103 kg/m3

7.85×103 kg/m3

t

2.

0.5s/90 0.2 1.0s/90

3.

m1 0.05× 0.12 0.025 ×0.01×2.68×103 0.127 kg
m2 0.05×0.025×0.01×2.68×103 0.034 kg

I1 0.127 4× 0.12 0.025 2 0.052 0.034 4×0.0252 0.052

0.42×10 3 kg·m2 q

m3 0.05×0.05×0.05×7.85×103 0.981 kg

I2
0.981×0.052

0.981×0.072

5.01×10 3 kg·m2 w

q w I
I I1 I2

0.42×10 3 5.01×10 3

5.43×10 3 kg·m2 e

90 t 0.5 s

2×1.57 12.56 rad/s2 r

e r TA

TA 5.43×10 3×12.56×5
0.341 N·m t

0.5MPa 0.341 N·m

12

12

0.52

12

4.

90  t 0.5 s

2×1.57 6.28 rad/s q

q E

E 1 ×5.43×10 3×6.282 0.107 J w

0.107 0.005

m1
5.43×10 3

17.73 kg e

m2
2×0.42×0.005 19.87 kg r

e r

m 17.73 19.87 37.60 kg t

V 0.0175×6.28 0.110 y

t y

E 1 ×37.60×0.1102 0.227 J

0.227 0.36

5.

0.034 0.127 0.981 1.142 kg

WS 1.142×9.8 11.192 N q

WR 0 N w

M1

M1 0.034 0.127 ×9.8× 0.12 0.025 0.055 N·m e

M2

M2 0.981×9.8×0.07 0.673 N·m r

e r

M 0.055 0.673 0.728 N·m t

q w t，

   WS    WR      M 11.182   0 0.728 0.71 1.0

1.0

6.

0.5

2

2

2

0.01752

0.01753×6.282

50

10
50

120

25

70
50

50

RAT5-90

RAT5-90-SS2

WS MAX WR MAX M MAX 50 30 1.5

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
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RAT

1

2

3

  J

RAT5

&

0.42

0.005

0.36

50

30

1.5

RAT10

0.89

0.2 0.7

1.05

0 60

5 95

5 185

0 5 / 90 5

0 5 / 180 5

0.2 1.0

0.008

0.53

80

80

2.5

1 ISO VG32)

M5×0.8

RAT30

2.87

0.03

1.14

200

200

5.5

N·m

MPa

MPa

C

90

180

90

180

s/90

N

N

N·m

1 0.5MPa
2 1167
3 0.5MPa

RAT
1
2 RAT

&

J

mm

cycle/min

mm/s

C

KSHAR5×5-D

RAT5

1.0

5

60

8

KSHAR5×5-E

RAT10

2.0

300

0 60

KSHAR6×8-F

RAT30

3.0

8

30

12

RAT 5-90 35,500
RAT 10-90 36,000
RAT 30-90 40,000

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
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- -RAT

RAT

 SS2
 SSR 2

 SSL 2

 ZE101  DC5 28V AC85 115V
 ZE102  DC10 28V AC85 115V
 ZE201 3 DC5 28V AC85 115V
 ZE202 3 DC10 28V AC85 115V
 ZE135 2  DC10 28V
 ZE155 3  DC4.5 28V
 ZE235 2 3 DC10 28V
 ZE255 3 3 DC4.5 28V

1441

1
2 SSR, SSL
3

1 1
2 2

n n

A 1000mm
B 3000mm

90 90

180 180

  5 0.42N·m

10 0.89N·m

30 2.87N·m

-

1

KSHAR

5×5-D RAT5-
5×5-E RAT10-
6×8-F RAT30-

CRK

588 RAT5- RAT10-
589 RAT30-

90

180

RAT5-90

RAT5-90-SS2

RAT5-90-SSR L

RAT5-180

RAT5-180-SS2

RAT5-180-SSR L

RAT10-90

RAT10-90-SS2

RAT10-90-SSR L

RAT10-180

RAT10-180-SS2

RAT10-180-SSR L

RAT30-90

RAT30-90-SS2

RAT30-90-SSR L

RAT30-180

RAT30-180-SS2

RAT30-180-SSR L

CRK588

CRK589

KSHAR5×5-D

KSHAR5×5-E

KSHAR6×8-F

285

285

285

340

340

340

350

350

350

420

420

420

690

694

692

855

859

857

10

20

10

10

22

g

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
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6

16

21

1511

7

20

1918

1714 13

12

10

9

5

4

3

2

8

1 A

A

B

B

A-A B-B

22

A-A B-B

12

10

11
16

8

9

5

4

3

21

2019

1815 14

137

2
1

A

6

17

22

A B

B
23

RAT5

RAT10
RAT30

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

O

O

NBR

NBR

NBR

NBR

No

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

No

q

w

e

r

t

y

u

i

o

!0

!1

!2

!3

!4

!5

!6

!7

!8

!9

@0

@1

@2

RAT5

O

O

NBR

NBR

NBR

NBR

NBR

No

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

RAT10  RAT30
No

q

w

e

r

t

y

u

i

o

!0

!1

!2

!3

!4

!5

!6

!7

!8

!9

@0

@1

@2

@3
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180

A

190

170

B
0

B A

C
C

D D
5

C C
5

D
D

18
0

A

B

0

90

100

80
90

B A

C
C

D D
5

C C
5

D
D

90

180

RAT5
A B

RAT10 30
A C E G

B D F H
C·D·E·F·G·H

A

B

A

B

H

E

F D

C

G

A
0

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
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mm

45

4076

45

M5 0.8 2 M6 1 9
5.2

4 M4 0.7 7

2
2 M8 0.75

4+0.012
0 4

2

M5 0.8

P.C.D. 35

MAX.10.5

49

2

4+0.012
0 4

28
.5

53

50 56

8

40

35

28

6435
+0.018

0 614H7 +0.012
0 44H7

2
(KSHAR5 5 D) (M8 0.75)

(KSHAR5 5 D)

(KSHAR5 5 D)

(M8 0.75)

53 MAX.20 MAX.2053MAX.2053

RAT5-90

RAT5-90-SS2 RAT5-90-SSR RAT5-90-SSL

mm

Q F

D
C

J

E

G

K

AB

L

(M
)

H

B

5

5

8

C

46

46

61

D

31

31

45

E

6

6

8

F

3

3

4

G

5

5

5

H

7

7

9

J

1.2

1.2

2

K

2

2

3

L

10

10

12

M

11.5

11.5

13.9

Q

10

10

8

KSHAR5×5−D

KSHAR5×5−E

KSHAR6×8−F

A

M8×0.75

M8×0.75

M10×1

0

1157

RAT5-90

RAT5-90-SS2 RAT5-90-SSR RAT5-90-SSL

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
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mm

7696

MAX.10.5

28
.5

35

45

40

45

2P.C.D. 35

49

2
53

50

8

40

35

28

64
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