
Pneumatic Actuator
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Part No

01

02

03

04

05*

06*

07*

0       

09*

10

11*

12

13

14*

15*

16*

17

18

19

20*

21*

30（D）

31（D）

39

40

41

42

43

50

60

Spare parts

O

O

O

O

O□

O□

O□

O

O□

O□

O□

UNIT Q. TY

1

2

2

2

2

1

1

2

2

1

2

2

8（C）

2

2

2

5-12

1

1

1

1

1

1

1

2

1

2

1

1

1

PART (DESCRIPTION)

OCTI-CAM (Stop RING)

STIP CAP SCREW

WASHER

NUT (Stop screw)

BEARING (Piston back)

BEARING (Pinion top)

BEARING (Pinion bottom)

THRUST BEARING (Pinion)

PLUG

THRUST WASHER (Pinion)

"O" RING (Stop screw)

PISTON GUIDE

CAP SCREW (End cap)

"O" RING (End cap)

BEARING (Piston head)

"O"RING (Piston)

SPRING (Cartridge)

SPRING CLIP (Pinion)

POSITION INDICATOR

"O"RING (Pinion bottom)

"O"RING(Pinion top)

RIGHT END CAP

LEFT END CAP

CAP SCREW (Indicator)

PISTON

ACTUATOR IDENTIFICATION LABEL

END CAP LABEL

SPIGOT (Only on request)

BODY

DRIVE SHAFT

STANDARD MATERIAL

Stainless Steel (B)

Stainless Steel

Stainless Steel

Stainless Steel

Polyphthalamide

Nylon46

Nylon46

Polyphthalamide

                    NBR

Stainless Steel

                    NBR

Polyphthalamide+GF

Stainless Steel

                    NBR

Polyphthalamide

      NBR

High alloy Spring Steel

High alloy Spring Steel

Polyphthalamide+GF

      NBR

      NBR

Die Cast Aluminum alloy

Die Cast Aluminum alloy

Stainless Steel

Die Cast Aluminum alloy

Polyester-Aluminum

Polyester-Aluminum

Extruded Aluminum alloy

Extruded Aluminum alloy

Steel alloy

……

……

……

……

……

……

……

……

……

……

……

……

……

……

……

……

FPM Silicon

Nickel plated

……

……

……

Polyester coated

Polyester coated

……

Anodized

……

……

ALODUR

ALODUR

Nickel plated

OPTIONAL MATERIAL

……

……

……

……

……

……

……

……

FPM Silicon

……

FPM Silicon

……

……

FPM Silicon

……

FPM Silicon

……

Stainless Steel

……

FPM Silicon

FPM Silicon

……

……

……

……

……

……

……

……

Stainless Steel

*Recommended SPARE PARTS For maintenance
○Parts Included in spare parts kit
□Parts included in "O" ring kit

Notes: 
(A) For other protection levels available see for page 11
(B) For model RP115 and bigger the OCTI-CAM material is cast iron
(C) For model RP265 and model RP300 the Cap screws are 12 pcs
(D) For model RP180 and bigger the 2 End Caps are symmetric

The connections conform to ISO5211
CORROSION 

PROTECTION "A"(A)
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A
B
C
D
E
F
G
H
I
J
K
L
M
N
P
R
S
T
Q

Q1
W

W1
X

X1
ISO5211

Z

RP50 Model 

140.5 

89 

70.5 

M5 

8 

80 

30 

11 

1/4" 

24 

32 

M5 

8 

26.5 

30 

12 

11 

12.5 

42 

 

M5 

 

9 

 

F04 

40 

RP63 

 
158.5 

105 

83 

M5 

8 

80 

30 

11 

1/4" 

24 

32 

M5 

8 

31 

20 

16 

14 

16.5 

50 

 

M6 

 

9 

 

F05 

40 

 

RP75 

 
210.5 

122 

94.5 

M5 

8 

80 

30 

14.7 

1/4" 

24 

32 

M5 

8 

30.5 

20 

18 

17 

19.5 

50 

70 

M6 

M8 

9 

12 

F05/F07 

40 

 

RP88 

 
247.5 

135 

106.5 

M5 

8 

80 

30 

14.7 

1/4" 

24 

32 

M5 

8 

33.5 

20 

18 

17 

19.5 

50 

70 

M6 

M8 

9 

12 

F07/F07 

40 

 

RP100 

 
268.5 

147 

123 

M5 

8 

80 

30 

14.7 

1/4" 

24 

32 

M5 

8 

37.5 

20 

22 

22 

23.5 

70 

102 

M8 

M10 

12 

15 

F07/F10 

40 

 

RP125 

 
345 

187 

151.5 

M5 

8 

80 

30 

21 

1/4" 

24 

32 

M5 

8 

46 

30 

27 

27 

28.5 

70 

102 

M8 

M10 

12 

15 

F07/F10 

56 

 

RP145 

 
408.5 

207 

171.5 

M5 

8 

80 

30 

27 

1/4" 

24 

32 

M5 

8 

47.5 

30 

32 

27 

33.5 

102 

125 

M10 

M12 

15 

18 

F10/F12 

65 

 

RP160 

 
437.5 

226 

187 

M5 

8 

80 

30 

27 

1/4" 

24 

32 

M5 

8 

53.5 

30 

34 

27 

35.5 

102 

125 

M10 

M12 

15 

18 

F10/F12 

65 

RP180 

 
487 

270.5 

204 

M5 

8 

130 

30 

32 

1/4" 

24 

32 

M5 

8 

58 

50 

39 

36 

41 

140 

 

M16 

 

24 

 

F14 

80 

RP200 
 

543 

295 

222 

M5 

8 

130 

30 

32 

1/4" 

24 

32 

M5 

8 

62.5 

50 

40 

36 

42 

140 

 

M16 

 

24 

 

F14 

80 

RP240 

 
621 

348.5 

262 

M5 

8 

130 

30 

36 

3/8" 

40 

45 

M5 

8 

78.5 

50 

49 

46 

51.5 

165 

 

M20 

 

30 

 

F16 

115 

RP265 

 
684 

380 

329.5 

M5 

8 

130 

30 

36 

3/8" 

40 

45 

M5 

8 

165.5 

50 

69 

46 

71.5 

165 

 

M20 

 

30 

 

F16 

115 

RP300-1000

The connections conform to ISO5211

If need other size
 valve,Please
 contact us.

J

K

A

F

D E

C
C

Q1

Q

W X

W1 X1

45°

45
°

S R

B

P

Z

L M

I

B

G

H
N

Y向

Y
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RP50 

RP63 

RP75 

RP88 

RP100 

RP125 

RP145 

RP160 

RP180 

RP200 

RP240 

RP265 

RP300 

 

50 

63 

75 

88 

100 

125 

145 

160 

180 

200 

240 

265 

300 

 

0.09 

0.16 

0.31 

0.51 

0.71 

1.54 

2.41 

3.14 

4.26 

5.94 

10 

14.5 

1/6 turn 

1/6 turn 

1/6 turn 

1/5 turn 

1/5 turn 

1/5 turn 

1/5 turn 

1/4 turn 

1/4 turn 

1/4 turn 

1/4 turn 

1/4 turn 

0.15 

0.26 

0.49 

0.78 

1.11 

2.34 

3.78 

4.92 

6.89 

9.46 

15.2 

21.38 

DA 

0.2 

0.25 

0.3 

0.4 

0.5 

0.9 

1.2 

1.5 

2 

2.7 

3.5 

4 

SR 

0.25 

0.3 

0.35 

0.5 

0.6 

1.1 

11.4 

1.7 

2.2 

3.2 

4 

4.5 

DA 

0.25 

0.3 

0.4 

0.5 

0.7 

1.2 

1.5 

1.8 

2.4 

3.5 

4.1 

4.5 

SR 

0.3 

0.35 

0.5 

0.6 

0.9 

1.4 

1.8 

2.1 

2.8 

4 

4.6 

5 

DA 

0.96 

1.58 

2.7 

3.8 

5.4 

10.2 

14.5 

19.8 

25 

35.5 

53 

83 

SR 

1.06 

1.7 

3.15 

4.4 

6.51 

12.6 

18.1 

24 

31.6 

45.1 

64 

102  

If need other size valve, Please contact us.

Double-acting

Single-acting

Air to Port A forces the pistons outwards, causing the pinion to 
turn counterclockwise while the air is being exhausted from Port B.

Air to Port B forces the pistons inwards, causing the pinion to 
turn clockwise while the air is being exhausted from Port A.

Loss of air pressure, the stored energy in the springs forces the 
pistons inwards, the pinion turns clockwise while air is being 
exhausted from Port A.

Air to Port A forces the pistons outwards, causing the springs to 
compress,the pinion turns counterclockwise while air is being 
exhausted from Port B.

Operating Principle Standard Rotation

Ф（mm）

Model DN Air consumption of open Air consumption of close open time close time weight

TH_SUPERPART 

TH_SUPERPART TH_SUPERPART 

TH_SUPERPART 

TH_SUPERPART 

TH_SUPERPART TH_SUPERPART 

TH_SUPERPART 

TH_SUPERPART 

TH_SUPERPART TH_SUPERPART 

TH_SUPERPART 

TH_SUPERPART 

A B A B 

A B A B 

RP1000
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Side  

Top  

Bottom  

The Side connection conforms to the VDI/VDE 3845 NAMUR 
standardand can be intalled the solenoid valve Directly

The top connection conforms to VDI/VDE 3845 NAMUR 
standard and can be installed the limit switch or positioner.
solenoid Directly

The bottom connection conforms to ISO5211 and DIN3337 
standard and can be installed on the valve directiy.(Star hole 
and square hole can be chosen according to the require-
ments)

Each actuator is marked with a serial number, air connection and bottom mounting holes are marked for easy track and distinction.

Top mounting pad configuration is in accordance with VDI / VDE 3845 Namur specifica-
tion in order to permit simple and easy installation of the ancillary like switch boxes and 
positioners. ROPO can supply many different types of switch boxes and positioners for 
any application.
Air supply connection is in accordance with VDI / VDE3845 Namur specification to 
provide simple and easy solenoid valve installation direct mount avoiding piping and 
fittings. ROPO can also supply Namur solenoid valves: 5/2 and 3/2 way in all standard 
voltages, D.C.or A.C.

1219 Antoine Drive, Houston, TX 77055



The pinion pneumatic actuator has been designed, developed and tested incorporating the latest technology and materials available. 
With some innovative design features. As a result of this product research we have obtained a high grade product with the following 
characteristics:
*Reliability
*High performance
*Wider product range premitting a more economical sizing selection
*Innovative and patented universal drive shaft and multifunction position indicator
*Full compliance with latest worldwide specifications
*A wide selection of highest levels of corrosion protection technology
*Aesthetically compact and modern style with no external cavities to avoid deposit build up

RP Series actuators

Product specification  

RP
Product code
Chamber 50、100
Acting way
            "DA"double acting (DA)
            "SR"single acting (spring return)
Operating temperature
                   Normal temperature (Slightly) temperature -20℃~+80℃

                   Low temperature LT temperature -40℃~+80℃

                   High temperature HT temperature -15℃~+150℃

Description: Actuator Mode RP50, Type Double Acting and low temperature

Description: Actuator Mode RP88, Type single Acting (Spring return) and Normal temperature

1219 Antoine Drive, Houston, TX 77055



RP Actuator are designed in full compliance with the latest worldwide specification actuator accessory and valve mounting interfaces.
Bottom mounting pad (Actuator to valve interface) configurated in accordance with ISO 5211 and DIN 3337 specifications
*ISO 5211 and DIN 3337 configuration permits easy installation of the actuator directly onto a valve or will interface through an ISO bracket. ISO 
gear boxes.
*ROPO can supply all mountig kits i.e.Assorted Square drive reducer pieces suitable for all square drive shaft, Centering rings for all sizes, 
Brackets and Couplings.
*Other than the standard base ISO/DIN Parallel or Diagonal square output on the drive shaft connection, we can supply a Keyed connection, 
Flat head connection or special customized drive connections.

A 

The anode carburizing
(black,red, 

Silver, cream color…)

The anode hardens + the
coating (black,red, 

Silver, cream color…)

Chemistry nickel plating +
Transparently gathers the fat 

(black, red, Silver, 
cream color…)

Colored gathers the fat to spread
 the number (blue orange, Turkey,

sparkling jade-like stone light black,
light yelow, original cylinder is 

transparent)

Colored gathers the fat to spread
 the number (blue orange, Turkey,

sparkling jade-like stone light black,
light yelow, original cylinder is 

transparent)

Colored gathers the fat to spread
 the number (blue orange, Turkey,

sparkling jade-like stone light black,
light yelow, original cylinder is 

transparent)

Carbon steel 
(chemistry nickel plating)

Carbon steel
 (chemistry nickel plating)

Carbon steel
 (chemistry nickel plating)

Anode carburizing (black, gray) Anode carburizing (black, gray) Anode carburizing (black, gray)

General situation, low acid solution General situation, low acid solution General situation, low acid solution

Sodium hydroxide, strong
acid solution nitric acid solution

Soda, nitric acid, sulfuric acid,
chloric acid and salt mistconditionsNitric acid solution

B C 

Cylinder body 

End cover 

Output shaft 

Piston 

Suitable situation 

Does not recommend 
The use situation 

Part 
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1、Ancillaries installation without muiti-function indicator
The actuator can be supplied upon request with a NAMUR that replaces the 
standard indicator and has the Namur drive slot permiting:
1)Accessories such as limit switch and positioner
2)Indcating the position of actuator via the Namur slot
3)Manual operation in emergency
4)Operating at high temperature.

2、100％ travelling adjustmentRP

3、Lock-out capability in fully-open or fully-closed position
The actuator offers an economical solution when is requested to locking the 
actuator in the fully-open (90°) or fully-closed (0°) position. The actuator can be 
supplied with a special bolft and locking device topermanently lock the actuator 
in position by using apadlock and preventing unwanted operation.

Customized Service 

11 
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1.Operating media:
Dry or lubricated air or inert / non-corrosive gases on condition that 
they are compatible with internal actuator parts and lubricant. The 
operating media must have a dew point equal to -20℃（-40°F）or at 
least 10℃below the ambient temperature. The maximum particle 
size must not exceed 30.

2.Supplying pressure:
For Double Acting and spring Return actuators the maximum supply 
pressure is 8 Bar (116PSI). minimum supply pressure is 2.5 Bar 
(36PSI)

3.Silicom-silicon:
*Standard product from -20℃（-4°F ）to +80℃ (+176℃ )
*Low temperature LT actuator with silicom "O" rings from -40

（-40°F）to +80 (+176°F)
*High temperature HT actuator with FPM "O" rings from -15
（+5 ）to +150 (+300 ) Caution: For low and high 
temperature service. Special grease is required. Please contact 
ROPO for each application. Highand low temperature will vary-chang 
the output torque of the actuator.

4.Stroke:
The stroke for ROPO actuators is as follows (see technical data:)
*Standard construction: 90°rotation with stroke adjustment at 0°and 
90°+ or -4°
*Type Y 120°stroke: 120°rotation with stroke adjustment at 0° and 
120°+ or -4°
*TypeX180°stroke: 180°rotation with stroke adjustment at  0°and 
180°+ or -4°

5.Operating Time:
See Technical Data sheet

6.Lubrication:
Actuators are factory lubricated for the life under normal operating 
conditions.
The standard lubricant is suitable for use from -20℃（-4 ）+80
℃(+176°F)
For low (LT) and high (HT) temperature service, where special 
grease is required plase contact ROPO.

7.Construction:
Twin piston rack and pinion actuator design suitable for both indoor 
and outdoor installation.

8.Protection and Corrosion resistance:
Actuators are supplied with corrosion protections for normal 
environments. For severs duties select from the protection level table 
or contact  ROPO.

12 
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N°of The above value are the out-put torque that remain available to operate the valve when the port "2" is pressurized.

SPRING RETURN TORQUE RATINGS IN (N.m)

Supply Pressure

Actuator   Spring
Model     set

Spring stroke

Start  End

Out-put torqu available when air supply fails

20
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DOUBLE ACTING TORQUE RATINGS IN

 N°of The above value are the out-put torque that remain available to operate the 
 valve when the port "2" is pressurized.

Supply Pressure Model

Supply Pressure

Actuator   Spring
Model     set

Spring stroke

Start  End

SPRING RETURN TORQUE RATINGS IN (N.m)

Out-put torque available when air supply failsIf need other size valve, Please contact us.

If need other size valve, Please contact us.
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Installing Dimension details of  the actuator
for mounting RP300/350/400/500/600

16

885

Φ165

4-M2055 130

30

40

45

20

363

45
0.8

39
0

F

F

Φ356±0.18-M16 30 35

4-M20 25 30

175 ±0.05

40
±0

.05

564.5

4-M5 10 13

130

35 6040

1400

65
0

565.7

22.5°
45°

Φ298±0.1

2-M16 20 25

NAMUR G- 12 "

55X55深60

Φ165

4-M20

49
0

50

860

130

4-M5

45

40

418

4-M6

30

130

Φ254±0.1

Φ165±0.1

8-M16 30 35

4-M20 25 30

130 ±0.05

30
±0

.05

420

4-M5 10 13

955.5

51
4

437.9

35

6040

2-M16 20 22

2-M22

22.5°
45°
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Model
Size

A-120 o

oA-18
B
C
D
E
F
G
H

Lmin
L
M
N
O
P
Q
Q1
R
S
W
W1

T-ISO 228
ISO Flange

CH
h-min

X
Z

RP50DA
159.5
197
69
59

M5X8
4
80
30
30
12
29

41.5
11

26.5
20
42

32
24

1/8"
F04
11
0.5
34.5
40

RP63DA
179.5
221.5

85
72

M5X8
8
80
30
35
16
36
47
11
30
20
50

32
24
M6

1/8"
F05
14
0.5
42.5
40

RP75DA
240

298.5
105
84.5

M5X8
8
80
30
55
19

42.5
52
19

30.5
20
50

32
24
M8

1/8"
F05
14
1.5
51
40

RP88DA
281
348
115
97.5

M5X8
8
80
30
55
19

49.5
56.8
19

32.5
20
70

32
24
M8

1/8"
F07
17
1.5
57.5
40

RP100DA
306

381.5
127
111

M5X8
8
80
30
55
19
56
67
19

37.5
20
70

32
24
M8

1/4"
F07
17
1.5
63.5
40

RP125DA
395
496
157
136

M5X8
8
80
30
70
24

69.5
82
27
45
30
102

32
24

M10

1/4"
F10
22
1.5
78.5
56/65

RP180DA
500
626
196
169

M5X8
8
80
30
85
29
88
99
27
52
30
125

32
24

M12

1/4"
F12
27
1.5
98
65

RP200DA
618

245
213

M5X8
8
80
30
100
38
110
112
42
62
50
140

32
24

M16

1/4"
F14
36
2

122
80/115

RP50DA
6.28
7.76
2.72
2.32

M5X8
0.16
3.15
1.18
1.18
0.47
1.14
1.63
0.43
1.04
0.79
1.65

1.26
0.94
M5

1/8"
F04
0.43
0.02
1.36
1.57

RP63DA
7.07
8.72
3.35
2.83

M5X8
0.31
3.15
1.18
1.38
0.63
1.42
1.85
0.43
1.18
0.79
1.97

1.26
0.94
M6

1/8"
F05
0.55
0.02
1.67
1.57

RP75DA
9.45
11.75
4.02
3.33

M5X8
0.31
3.15
1.18
1.38
0.63
1.67
2.05
0.75
1.20
0.79
1.97

1.26
0.94
M8

1/8"
F05
0.55
0.06
2.01
1.57

RP88DA
11.06
13.70
4.53
3.84

M5X8
0.31
3.15
1.18
2.17
0.75
1.95
2.24
0.75
1.28
0.79
2.76

1.26
0.94
M8

1/8"
F07
0.67
0.06
2.26
1.57

RP100DA
12.05
15.02
5.00
4.37

M5X8
0.31
3.15
1.18
2.17
0.75
2.20
2.64
0.75
1.48
0.79
2.76

1.26
0.94
M8

1/4"
F07
0.67
0.06
2.50
1.57

RP125DA
15.55
19.53
6.18
5.35

M5X8
0.31
3.15
1.18
2.76
0.94
2.74
3.23
1.06
1.77
1.18
4.02

1.26
0.94
M10

1/4"
F10
0.87
0.06
3.09

2.20/2.6

RP180DA
19.69
24.65
7.72
6.65

M5X8
0.31
3.15
1.18
3.35
1.14
3.46
3.90
1.06
2.05
1.18
4.92

1.26
0.94
M12

1/4"
F12
1.06
0.06
3.86
2.56

RP200DA
24.33

9.65
8.39

M5X8
0.31
5.12
1.18
3.94
1.50
4.33
4.41
1.65
2.44
1.97
5.51

1.26
0.94
M16

1/4"
F14
1.42
0.08
4.80

3.15/4.53

Dimensions in mm Dimensions in inch

Model
Type

mm

(L)

(L)

S(Sec.)

S(Sec.)

(Kg)

(inch)

(L)

(L)

S(Sec.)

S(Sec.)

(Lb)Approximate weight

RP50DA
120°X180°X

50  
1/6turn  

0.11  0.17
0.18  0.27
0.26  0.31
0.33  0.39
1.2  1.5

1.97  1.97
1/6turn

6.7  10.4
11  16.5

0.26  0.31
0.33  0.39
2.6  3.3

RP63DA
120°X180°X

63
1/6turn

0.2  0.29
0.32  0.47
0.33  0.39
0.39  0.47

2.25
2.48  2.48

1/6turn
12.2  17.7
19.6  28.7
0.33  0.39
0.39  0.47
4.4  4.5

RP72DA
120°X180°X

75
1/6turn

0.39  0.56
0.61  0.88
0.39  0.47
0.52  0.63
3.4  4.4

2.95  2.95
1/6turn

23.8  34.2
37.3  53.8
0.39  0.47
0.52  0.63
7.4  9.6

RP88DA
120°X180°X

85
1/5turn

0.63  0.92
0.97  1.4
0.52  0.63
0.65  0.79

4.66
3.35  3.35

1/5turn
38.5  58.2
29.3  85.6
0.52  0.63
0.65  0.79
10.1  13.1

RP100DA
120°X180°X

100
1/5turn
0.9  1.3
1.42  

0.65  0.79
0.91  1.10
6.6  8.1

3.94  3.94
1/5turn

54.4  79.4
84.3  122.2
0.65  0.79
0.91  1.10
14.4  17.7

RP125DA
120°X180°X

128
1/4turn
1.9  2.9
2.9  4.2

1.17  1.41
1.56  1.88
12.3  15.4
4.92  4.92

1/4turn
117.3  171.1
178.4  256.7
1.17  1.41
1.56  1.88
26.9  33.7

RP180DA
120°X180°X

180
1/4turn
3.9  5.7
6.2  8.8

1.95  2.36
2.34  2.83
24.6  29.5
6.30  6.30

1/4turn
239.6  348.3
257.8  537.8
1.95  2.36
2.34  2.83
53.8  64.5

RP200DA
120°X180°X

200
1/4turn

4.4
11.8
3.51
4.55
44

7.87  7.87
1/4turn
452.5
721.1
3.51
4.56
96.3

（A）The above indicated moving time of the actuator. Are obtained in the following testcons: (1)Room Temperature.(2)Actuator Stoke 120°and 180°.(3)Solenold Valve with orifice of 
4mm and a flww capacity
Qn 400/L/min.(4)Inside pipe diameter 8mm.(5)Medium clean air.(6)Air supply pressure 5.5 bar(79.75psi). (7)Actuator iwthout external resistance load.
Cautions: obviously on the field applications when one lr more of the bove parameter are different, the movine tim will be different.
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Technical data for 120°and 180°actuators in Metric 
and imperial dimensions

Cylinder bore

Travelling schedule adjustment

Opens to the air cylinder volume

Closes to the air cylinder volume

Ope times

Closes times

Approximate weight

Cylinder bore

Travelling schedule adjustment

Opens to the air cylinder volume

Closes to the air cylinder volume

Ope times

Closes times

Needs the rotation

Needs the rotation
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Size information
The aim of this information is to assist in the correct selection of ROPO actuators. Before fitting an RP actuator onto any valve the following data 
must be considered:
* Breakaway torque of the valve + safety factor as recommended by the manufacturer / considering the operating conditions.
* Air supply pressure available to the actuator
* Type of actuator "DA"(double acting) or "SR" (spring return) and output torque of actuator at the available air supply pressure
* Actuator rotation and the fail mode (to fail open or to fail open or to fail close)

The correct selection of an actuator is critical, if the actuator is oversized the valve stem can be overstressed, on the contrary if the actuator is 
undersized if cannot produce enough torque to permit full valve operation.
Generally we can say that the torque required for valve operation comes from the friction between the metallic parts of the valve (for example 
ball or disc) and the seals (seals).
Moreover the torque is influenced by variours factors depending on the type of application of the valve (service condition): service temperature, 
operation frequency, line and differential pressure. Flow media (lubricated, dry or slurry). The following examples show the forque characteristic 
for 3 types of quarter-turn valves: ball valve, butterfly valve and plug valve.

Ball valve

100%

80  -90%

25  -30%

Ball valve moment of force

Shutdown
Valve direction

Open

Moment of foroe%

Ball valve concept of constrction is based essentially on a polished ball 
(including a through port ) contained between two seats (upstream and 
downstream). The ball rotation allows the flow or stops the flow through 
the valve. Differential of pressure between upstream and downstream 
pressure forces the ball against the downstream seat (floating ball 
design). In this case the valve forque is generated by the friction 
between the ball. Seat, stem and packing. As shown in the diagram 
below the highest point of torque occurs when with the presence of 
pressure, and the ball in the closed position, the valve is moved to the 
open position (breakaway torque)
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BUTTERFLY VALVE

Turns on lathe the plug valve

Butterfly valve concept of construction is based essentially on a disc fixed on an 
axis. In the closed position the disc is completely contained by the seat. The open 
position is achieved when the disc is rotated (through its stem) becomes parallel to 
the flow.
On the contrary, the closed position is achieved when the disc is perpendicular to 
the flow. With a butterfly valve the forque is generated by the friction between the 
disc, seat and the stem packing. Also torque may be effected by the differential 
pressure that forces on the disc. The highest point of torque, as shown in the 
diagram below, is in the closed position, and after only a small rotation torque is 
considerably reduced.

Plug valve concept construction is based essentially on a male (plug) contained in a 
female cone (seat). The plug provides a through port in one direction and with its 
rotation into the seat the opening and closing of the valve is achieved. The torque is 
usually not influenced by the flow pressure, but is generated essentially by the 
friction between the seat and the plug, during the opening + closing cycle. The 
highest point of torque as shown in the diagram below, occurs in the closed position 
and remains high for the torque is not influenced by pressure.

1．With rack and pinion construction the output torque of an actuator is obtained by 
multiplying the piston force (given by air supply pressure ) by the pitch shaft radius 
(lever arm) as shown in fig. 1 less the force lost for clockwise and counterclockwise 
rotation.
The suggested safety factor for double acting actuators in normal working 
conditions is 15~20%.

To
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m

Actiatpr Rotation

diag.A
Actiatpr Torque

DOUBLE ACTINGTOROUE

Oo 9Oo

100%

15  -200%

Ball valve moment of force

Shutdown
Valve direction

Open

Moment of foroe%

100%
80  -90%

Ball valve moment of force

Shutdown
Valve direction

Open

Moment of foroe%

Double-acting actuator selection
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RP spring return actuator are designed to produce a balanced torque in the two conditions explained above when the number of springs per 
side is equal to the air pressure supply (4 bar - 4 springs each side) as shown in diagram E. For certain applications it is possible to achieve 
(where desired). the unbalanced torque. as shown in diagram F, by changing the relation between the number of springs per side and air 
pressure supply in bar (for example 6 springs and 5.5 bar or vice versa).
In spring return applications two conditions can be achieved: air failure to close or air failure to open. The suggested safety factor for spring 
return actuators in normal working conditions is 20-25%.
Sizing example of AT Spring Return actuator (see also technical data);
* Spring to close (when air fails)
* Published ball valve torque=80Nm
* Safety factor (20%)=80Nm+20%=96Nm
* Air supply pressure available =5 bar
* The spring return RP actuator selected is RP 125SR10 because it produces the following values;
* Spring strole 0°=105 Nm
* Spring strole 90°=165 Nm
* Air strole  0°=172 Nm
* Air strole  90°=112 Nm
(See aiso the diagram G)
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Actiatpr Rotation

diag.D

Sping Stroke

SPRLNG STROKE(OUTPUT TORQUE)

Oo 9Oo

To
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Actiatpr Rotation

diag.E

Sping Stroke
Air Stroke

BALANCED TORQUE

Oo 9Oo To
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Actiatpr Rotation

diag.E

Sping Stroke
Air Stroke

UNBALANCED TORQUE

Oo 9Oo
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Actiatpr RotationOo 9Oo

d i a g . G 172Nm

105Nm

96Nm

50Nm

165Nm

112Nm

77Nm

64Nm

Safety Factor

Valve Torque

Closed Valve
(Air failure)

Open Valve
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THREE POSITION ROPO ACTUATOR
Three positon RoPo actuator provide an operation of 0°，45°，90°or 0°，90°，180°,The midway position is achieved by a mechanical stop 

of movement of the 2 auxiliary pistons. This midway stop positions adjustable. Example: 90°actuator can provide20°，30°，50°，70°etc. 

following is the principle of operaton;

1、Fully Closed Position

From chart 1 we can see that this position is obtained when air is supplied to port 4 and port 2 is in the state of exhaust air.

2、Fully Open Position

From chart 2 we can see that this position is obtained when air is supplied to port 2 and port C, meantime, port 4 and port Dare in the state 

of exhaust air.

3、Midway Position

From chart 2 we can see that this position is obtained when air is supplied to port 2 and port D, meantime, port 4 and port C are in the state 

of exhaust air. In fact that the midway position is achieved by a mechanical stop of movement on the two auxiliary pistons.

1219 Antoine Drive, Houston, TX 77055



24

Limit switch  
RPH type overtravel limit switch box is the operation station to transmit position signal of the 

valve and its actuator to the site and remote control panel.

It can be directly erected on the top of actuator and conforms to Standard VDI/VDE3845. It 

features manual regulation gear coupling cam, convenient regulation, transparent shell, indicator 

of mechanical opening and two cable entry connectors G1/2 Internal travel switch has been 

previously connected to wiring terminal. Two standard momentary switches with rated voltage of 

200 V AV or DC and rated current of 3A. Proximity switch or other types can be selected. Both 

waterproof (IP67) and explosion proof (Eexd) types are available.

Filtering relief valve * FRL

Including air relief valve, filter and automated lubricator (optional) Stable and clean 

to air source and lubrication to moving parts.

Solenoid valve

It is used for electrically control the pening or losing operation of the pneumatic valve and plays 

the role of switching air source. Solenoid valve conforms to NAMUR connection stand ard and 

can by divided into paste type and separate type. The double-action type has been provided 

with two-position five-way solenoid vale, and single-action type has been provided two-position 

three-way solenoid valve. The whole machine is simple and compact and features long life. 

This product can be provided with basic type and explosion-proof type, the latter features 

explosion proof grade of Ex d ii BT4 and protection grade of IP67.
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