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R31

6342011

6342011
5-80

6648763
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kW Nm
rpm

Nm

Nm

S.F. Nm

rpm

1000

B

A.

KW
rpm

kW X9549
rpm

Nm
kWX9549

rpm

Nm

Nm 1.5×

B. 

1.5X kW X9549
rpm

Nm

Nm 0.5×

Nm

1.5X (kW)X9549
rpm

C. 
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2.0

1.0
1.5

1.0
1.25

2.5
1.5
1.0

1.0
1.25

1.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

1.0
1.25

3.0

1.5
1.75

1.0

1.25

1.25

1.0
1.5

1.0

2.0
1.5
1.0
1.5

1.25
2.0

1.0
2.5

1.0
1.5
2.0

1.75
2.0

1.5

1.0

1.75
1.5

1.75
2.0
2.0
2.0
1.0

1.75
1.5
1.5

1.75
1.5
1.5

1.75

1.75
1.5

1.5

1.0

1

1.75▲
1.75▲
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2.0
1.75

2.5
1.0
2.0

1.75

1.0
1.0

1.25
1.5

1.25
1.75

1.75

1.75
1.25

2.0
1.5
1.5

1.75
1.5

1.75
1.0

1.25

1.75

1.5
1.75

2.0

2.0
1.75
1.25

2.0
1.25
1.75

1.5
1.75

1.5
2.0

2.5
2.0

3.0
1.75

1.5
2.0
3.0
2.0
2.0

1.25
1.25
1.25

3.0
3.0
3.0
3.0

1.25
1.25

1.0
2.0

1.5
2.5
1.0

1.0
1.0
1.5

1.75

1.5
1.5
1.0
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2.0
3.0

3.0

1.5
3.0
2.0

1.75

2.0

3.0
2.0
2.0
2.0
2.0

3.0
2.0

1.75

1.0
2.0
2.0
2.0

1.75

1.25
2.0
1.5
2.0

2.0
2.0

2.0
2.5
3.0

1.75
1.0

1.75
2.5

1.25

1.75
2.0

1.75
1.75
1.25
1.75

2.0
2.0
1.5

1.75
1.75

1.5
1.5
1.0

1.25
1.75
1.25

2.0
2.5
2.5

2.5
2.0

1.75
2.5
1.0

1.75

2.5
1.75

2.5

1.0

1.75
2.0
1.5

1.75

1.25
1.5
1.5

1.75
1.25

1.5
1.5
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2

2 1 1 2 1 2.0 1 2 3

No. of Cylinders

Table I S.F.

Engine S.F.

1.0

2.0

1.25

2.25

1.5

2.5

1.75

2.75

2.0

3.0

2.5

3.5

1.0

1.5

1.25

1.75

1.5

2.0

1.75

2.25

2.0

2.5

2.5

3.0

4 or 5 6 or more

1.0

1.5

2.0

2.5

3.0
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2R 50R AGMA 1 90° 60R 80R
a 10 b 2.0

Wrapflex®

2R

3R

4R

5R

10R

20R

30R

40R

50R

60R

70R

80R

11

34

56

62

130

320

520

1 030

2 500

4 000

8 000

15 000

4 500

4 500

4 500

4 500

4 500

4 500

4 500

3 600

3 000

2 500

2 100

1 800

22.00

28.00

35.00

38.00

48.00

60.00

65.00

85.00

105.00

135.00

160.00

190.00

0.365

0.767

1.17

1.34

2.48

5.62

9.37

17.1

35.7

...

...

..

0.402

0.823

1.26

1.48

2.70

6.07

10.0

18.1

37.6

66.2

111

165

0.448.8

61.0

70.5

76.5

90.5

126.0

146.5

182.4

231.0

...

...

...

49.0

61.0

71.0

76.5

90.5

124.0

143.0

177.0

224.0

267.0

310.0

370.0

51.8

64.0

74.7

80.5

94.5

132.1

152.6

190.0

239.0

...

...

...

52.1

64.0

75.2

80.5

94.5

130.1

149.1

185.0

232.0

278.0

321.0

381.0

56.5

68.5

79.5

72.0

92.0

122.0

152.0

181.0

215.0

275.4

324.4

376.8

16.5

18.5

19.5

20.0

24.0

32.0

36.0

47.0

61.0

75.4

84.4

96.8

20.0

25.0

30.0

26.0

34.0

45.0

58.0

67.0

77.0

100.0

120.0

140.0

...

...

...

60.0

72.0

92.0

105.0

130.0

178.0

209.6

250.8

270.0

38.9

50.9

57.9

64.0

76.0

102.0

118.0

150.0

190.0

228.0

270.0

328.0

...

...

...

15.0

19.0

25.0

29.0

34.0

46.0

60.2

69.7

83.4

14.0

16.0

17.0

23.0

28.0

37.1

42.0

54.4

69.5

67.0

75.0

85.0

9.7

12.2

14.7

15.9

22.2

25.4

31.8

41.3

44.5

...

...

...

7.5

8.5

9.0

9.0

11.0

15.0

17.0

21.0

28.0

35.2

39.7

45.5

1.50

1.50

1.50

2.00

2.00

2.00

2.00

5.00

5.00

5.00

5.00

6.00

M3

M3

M4

M4

M4

M6

M6

M8

M8

M10

M10

M10

M2

M2

M2.5

M2.5

M2.5

M4

M4

M5

M5

M6

M6

M6

R10

AA A

2@180º

D
C C

S S
Z Z

H

J

B

F

0.20 2 C lb mm

2R 50R 60R 80R

BE Gap Gap BE BE

ISO 7380-A2

Nm
rpm

kg
■

A AA
B BE

■
C D F H J S Z
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R31

AA A

2@180º

5R
10R
20R
30R

40R
50R
60R
70R

70R
80R
80R

62
130
320
520

1030
2500
4000
8000

8000
15000
15000

4500
4500
4500
4500

3600
3000
2500
2100

2100
1800
1800

35
43
56
67

85
95

110
130

150
170
190

3.63
4.99
9.53
14.1

25.9
45.4
72.6
102

120
188
230

0.014
0.015
0.027
0.034

0.040
0.059
0.082
0.117

0.117
0.144
0.240

80.9
88.9
88.9
111

127
165
200
224

224
250
256

235
254
254
254

311
311
311
373

373
424
424

76.5
90.5
126
147

182
231
...
...

...

...

...

76.5
90.5
124
143

177
224
267
310

310
370
370

80.5
94.5
132
153

190
239
...
...

...

...

...

80.4
94.4
130
149

185
232
278
321

321
381
381

34.9
41.3
54.0
60.3

79.4
88.9
101.6
90.4

104.1
119.4
134.6

52.4
59.5
78.6
87.3

109.5
122.2
142.9
171.4

196.8
225.4
238.1

86
94
113
126

153
178
210
251

276
320
347

1.27
1.27
1.27
1.27

1.27
1.27
1.27
1.52

1.52
2.39
2.39

27.4
31.5
27.4
40.6

46.7
49.8
...
...

...

...

...

9.0
11.0
15.0
17.0

21.0
28.0
35.2
39.7

39.7
45.4
45.4

2.00
2.00
2.00
2.00

5.00
5.00
5.00
5.00

5.00
6.00
6.00

M4
M4
M6
M6

M8
M8
M10
M10

M10
M10
M10

M2.5
M2.5
M4
M4

M5
M5
M6
M6

M6
M6
M6

M6
M6
M6
M8

M10
M12
M16
M20

M20
M24
M27

4
8
8
8

12
12
12
12

12
12
12

1020T
1030T
1040T
1050T

1070T
1080T
1090T
1100T

1110T
1120T
1130T

Nm rpm

–kg BE A AA
B DD FF RM S Z T

5R 50R 60R 80R
Wrapflex®

ISO 7380-A2

5R 50R 60R
427-105

5R 50R ISO10.9 60R ISO8.8

B BE

Z
S
RM

S
RM Z

B
DD FF

BE 2 C 2 Z 2 RM

30R
40R
50R
60R

T
KW 

per rpmNm

5R
10R
20R

30R
40R
50R
60R

X
X
X

...

...

...

...

...
X
X

X
X
...
...

...

...

...

...
X
X
...

70R
70R
80R
80R

5R
10R
20R

1050T
1070T
1080T
1090T

1100T
1110T
1120T
1130T

1020T
1030T
1040T

485
994
1276
2710

5062
8000
12428
14226

62
130
315

0.0509
0.104
0.134
0.284

0.531
0.839
1.304
1.493

0.0065
0.0136
0.0331

4500
3600
3000
2500

2100
2100
1800
1800

4500
4500
4500

13-42
20-63
20-63
24-75

31-91
37-103
50-114
61-127

9-26
9-26
13-35

1615
2525
2525
3030

3535
4040
4545
5050

1108
1108
1310

UNC BSW



BE C 2 Z RM

11

5R 50R 60R 80R

BE Z Wrapflex®

5R

10R

20R

30R

40R

50R

60R

70R

70R

80R

80R

62

130

320

520

1030

2500

4000

8000

8000

15000

15000

4500

4500

4500

4500

3600

3000

2500

2100

2100

1800

1800

35

43

56

67

85

95

110

130

150

170

190

2.54

3.96

8.44

12.9

22.4

40.8

69.0

106

115

180

193

0.014

0.015

0.027

0.034

0.040

0.059

0.082

0.117

0.117

0.144

0.240

50.5

59.6

76.5

87.6

88.6

113.1

137.6

153.9

153.9

172.7

175.5

127.0

140.0

140.0

146.1

184.2

184.2

203.2

228.9

228.9

259.6

259.6

76.5

90.5

126

147

182

231

...

...

...

...

...

76.5

90.5

124

143

177

224

267

310

310

370

370

80.5

94.5

132

153

190

239

...

...

...

...

...

80.4

94.4

130

149

185

232

278

321

321

381

381

34.9

41.3

54.0

60.3

79.4

88.9

101.6

90.4

104.1

119.4

134.6

26

34

45

58

67

77

100

120

120

140

140

60

72

92

105

130

178.0

209.6

250.8

250.8

270

270

52.4

59.5

78.6

87.3

109.5

122.2

142.9

171.4

196.8

225.4

238.1

64

76

102

118

150

190

228

270

270

328

328

86

94

113

126

153

178

210

251

276

320

347

1.27

1.27

1.27

1.27

1.27

1.27

1.27

1.52

1.52

2.39

2.39

27.4

31.5

27.4

40.6

46.7

49.8

...

...

...

...

...

15.9

22.2

25.4

31.8

41.3

44.5

...

...

...

...

...

9.0

11.0

15.0

17.0

21.0

28.0

35.2

39.7

39.7

45.4

45.4

2.00

2.00

2.00

2.00

5.00

5.00

5.00

5.00

5.00

6.00

6.00

M4

M4

M6

M6

M8

M8

M10

M10

M10

M10

M10

M2.5

M2.5

M4

M4

M5

M5

M6

M6

M6

M6

M6

M6

M6

M6

M8

M10

M12

M16

M20

M20

M24

M27

4

8

8

8

12

12

12

12

12

12

12

1020T

1030T

1040T

1050T

1070T

1080T

1090T

1100T

1110T

1120T

1130T

R35

AA

2@180º

ISO7380-A2

5R 50R ISO10.9 60R ISO8.8

5R 50R 60R
427-105

Nm rpm

–kg BE A AA

B DC
R10

DD F FF RM

S

Z

T R10 90°

A

R10 T

F D
GAP

C

S S

C BE B

RM

DD FFZ



10R

5R

20R

30R

40R

50R

60R

54.44
60.00
65.57
73.49
90.00

50.90
62.00
67.56
75.51
81.99
90.00

100.00
104.09

45.08
52.57
63.75
75.84
79.50
86.00
90.00

100.00
108.07

59.24
74.99
87.99

110.07
127.00

87.01
93.51

113.50
115.58
127.00
147.33

120.51
122.57
154.32
157.50

161.53

9.0
9.0
9.0
9.0
9.0

11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0

15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

17.0
17.0
17.0
17.0
17.0

21.0
21.0
21.0
21.0
21.0
21.0

28.0
28.0
28.0
28.0

35.2

45.44
51.00
56.57
64.49
81.00

39.90
51.00
56.56
64.51
70.99
79.00
89.00
93.09

30.08
37.57
48.75
60.84
64.50
71.00
75.00
85.00
93.07

42.24
57.99
70.99
93.07
110.00

66.01
72.51
92.50
94.58
106.00
126.33

92.51
94.57
126.32
129.50

126.33

802
A,B,C

602

603
604

606

608

610

612

614

AC
1,2&4

AC
8&12

AC 18

AC
25&50

AC
40&50

803
804

806

808

810

812

814

BE Z R10

5R 10R 20R 30R 40R 50R 60R 70R 80R

BE DIN 748 ISO/R775

6 30

30 50

50 80

80 100

100 200

200 355

355 500

i6/k6

k6

m6

m6

m6

m6

m6

F7

F7

F7

F7

F7

F7

F7

H7

H7

H7

H7

H7

H7

H7

M6

K6

K7

M7

P7

R7

R8

12
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ISO/R775-1969

i6
0.008/-0.003

i6
0.009/-0.004

K6
0.018/0.002

m6
0.030/0.011

m6
0.035/0.013

m6
0.035/0.013

m6
0.040/0.015

m6
0.046/0.017

110.035/110.013
120.035/120.013

12.008/11.997
14.008/13.997
16.008/15.997
18.008/17.997

19.009/18.996
20.009/19.996
22.009/21.996
24.009/23.996
25.009/24.996
28.009/27.996
30.009/29.996

32.018/32.000
35.018/35.002
38.018/38.002
40.018/40.002
42.018/42.002
45.018/45.002
48.018/48.002
50.018/50.002

55.030/55.011
56.030/56.011
60.030/60.011
63.030/63.011
65.030/65.011
70.030/70.011
71.030/71.011
75.030/75.011
80.030/80.011

85.035/85.013
90.035/90.013
95.035/95.013

100.035/100.013

125.040/125.015
130.040/130.015
140.040/140.015
150.040/150.015
160.040/160.015
170.040/170.015
180.040/180.015

F7
0.016/0.034

0.008
0.037

0.011
0.045

0.007
0.048

0.000
0.049

0.001
0.058

0.003
0.068

0.004
0.079

-0.008
0.021

-0.009
0.025

-0.018
0.023

-0.030
0.019

-0.035
0.022

-0.040
0.025

-0.046
0.029

-0.023
-0.001

-0.026
0.000

-0.031
0.001

-0.051
-0.002

-0.070
-0.013

-0.108
-0.043

-0.094
-0.037

-0.125
-0.050

F7
0.020/0.041

F7
0.025/0.050

F7
0.030/0.060

F7
0.036/0.071

F7
0.036/0.071

F7
0.043/0.083

F7
0.050/0.096

110.036/110.071
120.036/120.071

12.016/12.034
14.016/14.034
16.016/16.034
18.016/18.034

19.020/19.041
20.020/20.041
22.020/22.041
24.020/24.041
25.020/25.041
28.020/28.041
30.020/30.041

32.025/32.050
35.025/35.050
38.025/38.050
40.025/40.050
42.025/42.050
45.025/45.050
48.025/48.050
50.025/50.050

55.030/55.060
56.030/56.060
60.030/60.060
63.030/63.060
65.030/65.060
70.030/70.060
71.030/71.060
75.030/75.060
80.030/80.060

85.036/85.074
90.036/90.071
95.036/95.071

100.036/100.071

125.043/125.083
130.043/130.083
140.043/140.083
150.043/150.083
160.043/160.083
170.043/170.083
180.043/180.083

H7
0.000/0.018

H7
0.000/0.021

H7
0.000/0.025

H7
0.000/0.030

H7
0.000/0.035

H7
0.000/0.035

H7
0.000/0.040

H7
0.000/0.046

110.000/110.035
120.000/120.035

12.000/12.018
14.000/14.018
16.000/16.018
18.000/18.018

19.000/19.021
20.000/20.021
22.000/22.021
24.000/24.021
25.000/25.021
28.000/28.021
30.000/30.021

32.000/32.025
35.000/35.025
38.000/38.025
40.000/40.025
42.000/42.025
45.000/45.025
48.000/48.025
50.000/50.025

55.000/55.030
56.000/56.030
60.000/60.030
63.000/63.030
65.000/65.030
70.000/70.030
71.000/71.030
75.000/75.030
80.000/80.030

85.000/85.035
90.000/90.035
95.000/95.035

100.000/100.035

125.000/125.040
130.000/130.040
140.000/140.040
150.000/150.040
160.000/160.040
170.000/170.040
180.000/180.040

M6
-0.015/-0.064

M6
-0.017/-0.004

K6
-0.013/0.003

K7
-0.021/0.009

M7
-0.035/0.000

P7
-0.059/-0.024

P7
-0.068/-0.028

P7
-0.079/-0.033

109.941/109.976
119.941/119.976

11.985/11.996
13.985/13.996
15.985/15.996
17.985/17.996

18.983/18.996
19.983/19.996
21.983/21.996
23.983/23.996
24.983/24.996
27.983/27.996
29.983/29.996

31.987/32.003
34.987/35.003
37.987/38.003
39.987/40.003
41.987/42.003
44.987/45.003
44.987/48.003
49.987/50.003

54.979/55.009
55.979/56.009
59.979/60.009
62.979/63.009
64.979/65.009
69.979/70.009
70.979/71.009
74.979/75.009
79.979/80.009

84.965/85.000
89.965/90.000
94.965/95.000
99.965/100.000

124.932/124.972
129.932/129.972
139.932/139.972
149.932/149.972
159.932/159.972
169.932/169.972
179.932/179.972

mm

mm

12
14
16
18

19
20
22
24
25
28
30

>30mm

32
35
38
40
42
45
48
50

>50mm

55
56
60
63
65
70
71
75
80

>80mm

85
90
95

100

>100mm

>120mm

110
120

125
130
140
150
160
170
180

>180mm
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mm mm

2R
3R
4R

5R
10R
20R

30R
40R
50R

2R
3R
4R
5R

10R
20R
30R
40R

50R
60R
70R
80R

2R
3R
4R
5R

10R
20R
30R
40R

50R
60R
70R
80R

0.011
0.020
0.029
0.032

0.059
0.19
0.29
0.59

1.22
1.85
2.80
4.63

0.0000035
0.000011
0.000020
0.000026

0.000067
0.00040
0.00080
0.0026

0.0089
0.020
0.041
0.098

0.0000044
0.000011
0.000021
0.000041

0.000094
0.00046
0.00082
0.0030

0.0093
...
...
...

0.000024
0.000059
0.00013
0.00022

0.00051
0.0021
0.0039
0.010

0.031
0.055
0.10
0.22

0.000032
0.00012
0.00024
0.00031

0.00082
0.0031
0.0068
0.019

0.072
0.18
0.44
0.86

0.000072
0.00026
0.00052
0.00068

0.0018
0.0070
0.015
0.044

0.16
...
...
...

0.000092
0.00031
0.00063
0.00086

0.0022
0.0086
0.018
0.051

0.18
0.44
1.02
2.04

0.008
0.012
0.019
0.031

0.050
0.13
0.17
0.39

0.77
...
...
...

0.045
0.068
0.11
0.17

0.28
0.59
0.83
1.42

2.64
3.31
4.63
6.62

0.17
0.37
0.56
0.64

1.19
2.65
4.46
8.03

16.9
30.4
51.7
77.1

0.36
0.77
1.16
1.34

2.49
5.61
9.37
17.0

35.7
...
...
...

0.40
0.82
1.26
1.48

2.71
6.07
10.0
18.1

37.6
66.0
111
165

60R
70R
80R

0.25
0.25
0.25

0.50
0.50
1.00

1.00
1.00
1.00

1.00
1.00
1.00

0.25
0.25
0.25

0.25
0.25
0.25

0.25
0.25
0.25

0.25
0.25
0.25

0.50
0.50
0.50

1.00
1.00
2.00

2.00
2.00
2.00

2.00
2.00
2.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

R10

kg kg kg kg kg

R10

kg

R10 WR2

kg-m2 kg-m2 kg-m2 kg-m2 kg-m2

R10

kg-m2

5R
10R
20R
30R

40R
50R
60R
70R

70R
80R
80R

1020
1030
1040
1050

1070
1080
1090
1100

1110
1120
1130

81.0
89.0
89.0
111.1

127.0
165.2
200.0
223.6

223.6
248.5
254.1

0.00220
0.00398
0.0115
0.0212

0.0635
0.169

...

...

...

...

...

0.00239
0.00439
0.0131
0.0241

0.0711
0.191
0.439
0.869

1.06
2.24
2.81

0.0000040
0.0000048
0.000014
0.000023

0.000048
0.00012
0.00023
0.00047

0.00047
0.00071
0.0017

50.5
59.7
76.5
87.6

88.6
113.0
137.7
154.0

154.0
172.6
175.4

0.00144
0.00281
0.0097
0.0193

0.0538
0.165

...

...

...

...

...

0.00162
0.00322
0.0112
0.0222

0.0612
0.187
0.439
0.945

1.04
2.11
2.40

0.0000040
0.0000048
0.000014
0.000023

0.000048
0.00012
0.00023
0.00047

0.00047
0.00071
0.0017

T31

R31/R35 WR2

BE

mm

BE

mm

WR2 at min BE(kg-m2) WR2 at min BE(kg-m2)

R31 Assembly R35 Assembly

WR2 (kg-m2)
per mm

WR2 (kg-m2)
per mm

R31 10 R35 11




