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Cathect Engineering Co.

Standard External Circlip: IS 3075, DIN 471

Material: Carbon Spring Steel                                          Finish: Phosphating or as per Requirements
Hardness: d1 - 3 to 47mm : 47 to 54 HRC
                d1 - 48 to 200mm : 44 to 51 HRC
                d1 - 200 to 300mm : 39 to 47 HRC
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H13 Min

ntmtd2ta

Max. Min.~

s d3

5

3

4 0.4

0.6 4.7

3.7

2.7

2.5

2.2

1.9

0.9

1.1
1.3
1.4
1.5
1.7
1.8
1.8
1.8
2
2.1
2.2
2.3
2.3
2.4
2.5
2.6
2.7
2.8
3
3
3.1
3.2
3.4
3.5
3.6
3.8

0.8

1

1
1.2
1.2
1.2
1.2
1.5
1.5
1.7
1.7
1.7
1.7
1.7
1.7
2
2
2
2
2
2
2
2
2
2
2
2.5
2.5

1

3.8

4.8
5.7
6.7
7.6
8.6
9.6
10.5
11.5
12.4
13.4
14.3
15.2
16.2
17
18
19
20
21
22.9
24.9
24.9
26.6
27.6
28.6
30.3
31.3

2.8
0+0.04
(H10)

0-0.048
(H10)

0-0.06
(H10)

0-0.11
(H11)

0-0.13
(H11)

0-0.21
(H12)

0.5

0.7
0.8
0.9
0.9
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.6
1.6
1.6
1.6
1.6

0.5

0.1

0.1
0.15
0.15
0.2
0.2
0.2
0.25
0.25
0.3
0.3
0.35
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.55
0.55
0.55
0.7
0.7
0.7
0.85
0.85

0.1 0.3

0.3

0.3
0.5
0.5
0.6
0.6
0.6
08
09
0.9
0.9
1.1
1.2
1.2
1.5
1.5
1.5
1.5
1.5
1.7
1.7
1.7
2.1
2.1
2.1
2.6
2.6

0.4

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
24
25
26
28
29
30
32
34

0.7
0.8
0.8
1
1
1
1
1
1
1
1
1
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.5
1.5
1.5
1.5

1.5

± 0.02
+0.04
-0.15

+0.06
-0.18

+0.10
-0.36

+ 0.13
-0.42

+ 0.41
-0.42

± 0.03

± 0.04

± 0.05

2.7
3.1
3.2
3.3
3.3
3.3
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.9
4
4.1
4.2
4.4
4.4
4.5
4.7
4.8
5
5.2
5.4

5.6
6.5
7.4
8.4
9.3
10.2
11
11.9
12.9
13.8
14.7
15.7
16.5
17.5
18.5
19.5
20.5
22.2
23.2
24.2
25.9

27.9
26.9

29.6
31.5



Cathect Engineering Co.

Standard External Circlip: IS 3075, DIN 471
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H13 Min

ntmtd2ta

Max.

bd d5

Min.~

s d3

72
75
78
80
82
85
88
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190

2.5
2.5
2.5
2.5
2.5
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

67.5
70.5
73.5
74.5
76.5
79.5
82.5
84.5
89.5
94.5
98
103
108
113
118
123
128
133
138
142
146
151
155.5
160.5
165.5
170.5
175.5
180.5

8.2
8.4
8.6
8.6
8.7
8.7
8.7
8.8
9.4
9.6
9.9
10.1
10.6
11
11.4
11.6
11.8
12
12.2
13
13
13.3
13.5
13.5
13.5
14.2
14.2
14.2

6.8
7
7.3
7.4
7.6
7.8
8
8.2
8.6
9
9.3
9.6
9.8
10.2
10.4
10.7
11
11.2
11.5
11.8
12
12.2
12.5
12.9
12.9
13.5
13.5
14

3
3
3
3
3
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
4
4
4
4
4
4
4
4
4
4
4
4
4
4

69
72
75
76.5
78.5
81.5
84.5
86.5
91.5
96.5
101
106
111
116
121
126
131
136
141
145
150
155
160
165
170
175
180
185

2.65
2.65
2.65
2.65
2.65
2.15
3.15
3.15
3.15
3.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15

1.5
1.5
1.5
1.75
1.75
1.75
1.75
1.75
1.75
1.75
2
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

4.5
4.5
4.5
5.3
5.3
5.3
5.3
5.3
5.3
5.3
6
6
6
6
6
6
6
6
6
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

+0.46
-1.1

0
-0.
(H12)

0
-0.35
(H12)

0
-0.54
(H13)

0
-0.63
(H13)

+.54
-1.3

+0.63
-1.5 

± 0.7

± 0.8

35
36
38
40
42
45
48
50
52
55
56
58
60
62
63
65
68
70

1.5
1.75
1.75
1.75
1.75
1.75
1.75
2
2
2
2
2
2
2
2
2.5
2.5
2.5

± 0.05

±0.06

32.2
33.2
35.2
36.5
38.5
41.5
44.5
45.8
47.8
50.8

51.8
53.8
55.8
57.8
58.8
60.8
63.5
65.5

5.6
5.6
5.8
6
6.5
5.7
6.9
7
7.2
7.3
7.3
7.4
7.5
7.6
7.8
7.8
8
8.1

+0.25
-0.5

+0.39
-0.9

+0.46
-1.1

3.9
4
4.2
4.4
4.5
4.7
5
5.1
5.2
5.4
5.5
5.6
5.8
6
6.2
6.3
6.5
6.6

2.5
2.5
2.5
2.5
2.5
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3

33
34
36
37.5
39.5
52.5
45.5
47
49
52
53
55
57
59
60
62
65
67

0-0.25
(H12)

0-0.30
(H12)

1.6
1.85
1.85
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.65
2.65
2.65

1
1
1
1.25
1.25
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

3
3
3
3.8
3.8
3.8
3.8
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5



Cathect Engineering Co.

Standard External Circlip: IS 3075, DIN 471
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H13 Min

ntmtd2ta

Max.

bd d5

Min.~

s d3

195
200
210
220
230
240
250
260
270
280
290
300

4
4
5
5
5
5
5
5
5
5
5
5

185.5
190.5
198
208
218
228
238
245
255
265
275
285

14.2
14.2
14.2
14.2
14.2
14.2
14.2
16.2
16.2
16.2
16.2
16.2

14
14
14
14
14
14
14
16
16
16
16
16

4
4
4
4
4
4
4
5
5
5
5
5

190
195
204
214
224
234
244
252
262
272
282
292

4.15
4.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15

2.5
2.5
3
3
3
3
3
4
4
4
4
4

7.5
7.5
9
9
9
9
9
12
12
12
12
12

0
-0.81
(H13)

+0.72
-1.7

± 0.9

15
16
17
18
20
22
24
25
28
30
32
34
35
38
40
42
45
48
50
52
55
58
60
65
70
75
80
85
90
100

1.5
1.5
1.5
1.5
1.75
1.75
1.75
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3
4
4
4
4
4
4
4

13.8
14.7
15.7
16.5
18.5
20.5
22.2
23.2
25.9
27.9
29.6
31.5
32.2
35.2
36.5
38.5
41.5
44.5
45.8
47.8
50.8
53.8
55.8
60.8
65.5
70.5
74.5
79.5
84.5
94.5

4.8
5
5
5.1
5.5
6
6.3
6.4
6.5
6.5
6.5
6.6
6.7
6.8
7
7.2
7.5
7.8
8
8.2
8.5
8.8
9
9.3
9.5
9.7
9.8
10
10.2
10.5

2.4
2.5
2.6
2.7
3
3.1
3.2
3.4
3.5
4.1
4.1
4.2
4.2
4.3
4.4
4.5
4.7
5
5.1
5.2
3.4
5.6
5.8
6.3
6.6
7
7.4
7.8
8.2
9

2
2
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3.5
3.5
3.5

14.3
15.2
16.2
17
19
21
22.9
23.9
26.9
28.6
30.3
32.3
33
36
37.5
39.5
42.5
45.5
47
49
52
55
57
62
67
72
76.5
81.5
68.5
96.5

1.6
1.6
1.6
1.6
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.65
2.65
2.65
2.65
2.65
2.65
2.65
3.15
3.15
3.15
3.15
3.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15

0.35
0.4
0.4
0.5
0.5
0.5
0.55
0.55
0.7
0.7
0.85
0.85
1
1
1.25
1.25
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75

1.1
1.2
1.2
1.5
1.5
1.5
1.7
1.7
2.1
2.1
2.6
2.6
3
3
3.8
3.8
3.8
3.8
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
5.3
5.3
5.3
5.3

±
 0

.6
±

 0
.5

+0.13
-0.42

0
-0.11
(H11)

0
-0.13
(H11)

0
-0.21
(H12

0
-0.25
(H12)

0
-0.30
(H12)

0
-0.35
(H12)

+0.25
-0.5

+0.46
-1.1

+0.54
-1.3

+0.39
-0.9

±
 0

.7
±

 0
.8

Heavy Pattern: IS 3075



Cathect Engineering Co.

Inverted External Circlip – J Type – DIN 5108, M1408

Material: Carbon Spring Steel                                                   Finish: Phosphating or as per requirements
Hardness:d1 - 8 to 48mm : 47 to 54HRC
               d1 - 48 to 200mm : 44 to 51HRC
               d1 - 200 to 300mm : 40 to 47HRC

72 2.50 -0.07 67.50 6.5 2.5 69.0 -0.30 2.65 1.50± 0.46-1.10

75 2.50 -0.07 70.50 ± 0.46-1.10 6.5 2.5 72.0 -0.30 2.65 1.50

12 1.00 - 0.06 11.00 2.1 1.3 11.5 -0.11 1.10 0.25

Nominal
 Dia. (d1)

Thickness (S) Tolerance Tolerance Beam Lug 
Hole(d5) 
min

Groove 
Diam-
eter (d2)

Toleran. Groove 
Width
(m)

Rad.Dep
of Gro-
ove (t)

Unst. 
Diam. 
(d3)

13

14

15

16

17

18

20

21

22

23

24

25

26

28

30

32

34

35

38

40

42

45

47

48

50

55

58

60

65

70

72

1.00

1.00

1.00

1.00

1.00

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.50

1.50

1.50

1.50

1.50

1.75

1.75

1.75

1.75

1.75

1.75

2.00

2.00

2.00

2.00

2.50

2.50

2.50

2.50

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

- 0.06

-0.07

-0.07

-0.07

-0.07

-0.07

-0.07

-0.07

11.90

12.90

13.80

14.70

15.70

16.50

18.50

19.35

20.50

21.50

22.20

23.20

24.20

25.90

27.90

29.60

31.50

32.20

34.50

34.50

38.50

41.50

43.50

44.50

45.80

50.80

53.80

55.80

60.80

65.50

 67.50

± 0.01-0.42

± 0.01-0.42

± 0.01-0.42

± 0.01-0.40

± 0.01-0.40

± 0.01-0.40

+ 0.21-0.42

+ 0.21-0.50

+ 0.21-0.50

+ 0.21-0.50

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.39-0.90

+ 0.46-1.10

+ 0.46-1.10

+ 0.46-1.10

+ 0.46-1.10

+ 0.46-1.10

+ 0.46-1.10

2.1

2.1

2.1

2.3

2.4

2.6

2.8

2.8

3.0

3.1

3.2

3.4

3.5

3.8

3.9

4.0

3.5

4.2

4.5

4.7

4.7

4.7

5.0

5.2

5.2

5.8

5.8

5.8

6.0

6.5

6.5

1.3

1.3

1.3

1.3

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.5

2.5

2.5

2.5

2.5

2.5

2.5

12.4

13.4

14.3

15.2

16.2

17.0

19.0

20.0 

21.0

22.0

22.9

23.9

24.9

26.6

28.6

30.3

32.3

33.0

35.8

39.5

42.5

44.5

45.5

47.0

52.0

55.0

57.0

62.0

67.0

69.0

72.0

-0.11

-0.11

-0.11

-0.11

-0.11

-0.11

-0.15

-0.15

-0.15

-0.15

-0.15

-0.21

-0.21

-0.21

-0.21

-0.25

-0.25

-0.25

-0.25

-0.25

-0.25

-0.25

-0.25

-0.25

-0.30

-0.30

-0.30

-0.30

-0.30

-0.30

1.10 0.30

1.10 0.30

1.10 0.35

1.10 0.40

1.10 0.40

1.30 0.50

1.30 0.50

1.30 0.50

1.30 0.50

1.30 0.50

1.30 0.55

1.30 0.55

1.30 0.55

1.60 0.75

1.60 0.75

1.60 0.85

1.60 0.85

1.60 1.10

1.85 1.20

1.85 1.25

1.85 1.25

1.85 1.25

1.85 1.25

1.85 1.25

2.15 1.50

2.15 1.50

2.15 1.50

2.15 1.50

2.65 1.50

2.65 1.50

2.65 1.50

-0.07

-0.25

-0.25

-0.15

-0.15

-0.11
+0.10
-0.36

+0.13
-0.42

+0.21
-0.42

+0.39
-0.90

+0.46
-1.10

- 0.06



Cathect Engineering Co.

Inverted External Circlip – J Type – DIN 5108, M1408

80

80

82

85

87

90

95

100

2.50

2.50

2.50

3.00

3.00

3.00

3.00

3.00

-0.07

-0.07

-0.08

-0.08

-0.08

-0.08

74.50

74.50

76.50

79.50

79.50

84.50

89.50

94.50

± 0.46-1.10

± 0.46-1.10

± 0.46-1.10

± 0.46-1.10

± 0.54-1.30

± 0.54-1.30

7.0

7.0

7.0

7.4

7.4

7.4

8.0

8.0

2.5

2.5

2.5

3.0

3.0

3.0

3.0

3.0

76.5

76.5

78.5

81.5

81.5

86.5

91.5

96.5

-0.30

-0.35

-0.35

-0.35

-0.35

-0.35

2.65 1.75

2.65 1.75

2.65 1.75

3.15 1.75

3.15 1.75

3.15 1.75

3.15 1.75

3.15 1.75

Nominal
 Dia. (d1)

Thickness (S) Tolerance Tolerance Beam Lug 
Hole(d5) 
min

Groove 
Diam-
eter (d2)

Toleran. Groove 
Width
(m)

Rad.Dep
of Gro-
ove (t)

-0.07

-0.08

+0.54-1.30

+0.46-1.10

Unst. 
Diam. 
(d3)

-0.30

-0.35



Cathect Engineering Co.

Material: Carbon Spring Steel                                               Finish: Phosphating or as per requirements
Hardness: d1 - 16 to 47mm   :47 to 54 HRC
                d1 - 48 to 140mm :44 to 51 HRC

Shaft
dia, d1

Nominal
size s

d3 a b d5 d2 m t n

Circlip Groove

Tolera.
Tolera. Tolera. H13 minmax approx min

16
17
18
19
20
22
23
24
25
26
28
30
32
35
38
40
42
45
47
48
50
55
57
58
60
62
65
67
68
70
75
80
85
90
95
100
110
120
130
140

1
1
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75
1.75
1.75
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
4
4
4
4

0
-0.06

+0.1
-0.36

0
-0.11

0
-0.13

0
-0.21

0
-0.25

0
-0.3

0
-0.35

0
-0.54
0
-0.63

+0.13
-0.42

+0.21
-0.42

0.25
-0.5

0.39
-0.9

0
-0.07

0
-0.08

0.54
-1.3

0.46
-1.1

0
-0.1

14.7
15.7
16.5
17.5
18.5
20.5
21.5
22.2
23.2
24.2
25.9
27.9
29.6
32.2
35.2
36.5
38.5
41.5
43.5
44.5
45.8
50.8
52.8
53.8
55.8
57.8
60.8
62.5
63.5
65.5
70.5
74.5
79.5
84.5
89.5
94.5
103
113
123
133

3.5
3.6
3.7
3.7
3.8
4
4.1
4.2
4.3
4.4
4.5
4.7
5
5.2
5.5
7.2
7.2
7.2
7.2
7.2
8.2
8.2
8.2
8.2
8.2
8.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
12.2
14.2
14.2
14.2

2.3
2.3
2.4
2.5
2.6
2.8
2.9
3
3
3.1
3.2
3.5
3.6
3.9
4.2
4.4
4.5
4.7
4.9
5
5.1
5.4
5.5
5.6
5.8
6
6.3
6.4
6.5
6.6
7
7.4
7.8
8.2
8.6
9
9.6
10.2
10.7
11.2

1.7
1.7
2
2
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3
3
3.5
3.5
3.5
3.5
3.5
3.5
4
4

15.2
16.2
17
18
19
21
22
22.9
23.9
24.9
26.6
28.6
30.3
33
36
37.5
39.5
42.5
44.5
45.5
47
52
54
55
57
59
62
64
65
67
72
76
81.5
86.5
91.5
96.5
106
116
126
136

1.1
1.1
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.6
1.6
1.6
1.6
1.85
1.85
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.15
2.15
2.65
2.65
2.65
2.65
2.65
2.65
3.15
3.15
3.15
3.15
4.15
4.15
4.15
4.15

0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.55
0.55
0.55
0.7
0.7
0.85
1
1
1.25
1.25
1.25
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75
1.75
2
2
2
2

1.2
1.2
1.5
1.5
1.5
1.5
1.5
1.7
1.7
1.7
2.1
2.1
2.6
3
3
3.8
3.8
3.8
3.8
3.8
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
5.3
5.3
5.3
5.3
5.3
6
6
6
6

K Type External Circlip – DIN 983



Cathect Engineering Co.

Standard Internal Circlip: IS 3075, DIN 472

Material: Carbon Spring Steel                                                Finish: Phosphating or as per Requirements
Hardness:d1 - 8 to 48mm : 47 to 54HRC
               d1 - 48 to 200mm : 44 to 51HRC
               d1 - 200 to 300mm : 40 to 47HRc
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H13 Min

ntmtd2ta bd d5

Max. Min.~

s d3

8

9

0.8

0.8

8.7

9.8

2.4

2.5 1.3 1

1.4
1.5
1.7
1.8
1.9
2
2
2.1
2.2
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3
3.2
3.2
3.3
3.4
3.5
3.6
3.7
3.9
4.1
4.3
4.4
4.5
4.6
4.7
5
5.1
5.2
5.4
5.5
5.6
5.8
6.1
6.2
6.4
6.6

1.2
1.2
1.5
1.5
1.7
1.7
1.7
1.7
2
2
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3

10
11
12
13
14
15
16
17
18
19
20
21
22
24
25
26
28
30
31
32
34
35
36
37
38
40
42
45
47
48
50
52
55
56
58
60
62
63
65
68
70
72
75

1
1
1
1
1
1
1
1
1
1
1
1
1
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.5
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75
1.75
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5

10.8
11.8
13
14.1
15.1
16.2
17.3
18.3
19.5
20.5
21.5
22.5
23.5
25.9
26.9
27.9
30.1
32.1
33.4
34.4
36.5
37.8
38.8
39.8
40.8
43.5
45.5
48.5
50.5
51.5
54.2
56.2
5.92
6.2
62.2
65.2
66.2
67.2
69.2
72.5
74.5
76.5
79.5

3.2
3.3
3.4
3.6
3.7
3.7
3.8
3.9
4.1
4.1
4.2
4.2
4.2
4.4
4.5
4.7
4.8
4.8
5.2
5.4
5.4
5.4
5.4
5.5
5.5
5.8
5.9
6.2
6.4
6.4
6.5
6.7
6.8
6.8
6.9
7.3
7.3
7.3
7.6
7.8
7.8
7.8
7.8

1.1 1

9.4

10.4
11.4
12.5
13.6
14.6
15.7
16.8
17.8
19
20
21
22
23
25.2
26.2
27.2
29.4
31.4
32.7
33.7
35.7
37
38
39
40
42.5
44.5
47.5
49.5
50.5
53
58
58
59
61
63
65
66
68
71
73
75
78

1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.6
1.6
1.6
1.6
1.6
1.85
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.65
2.65
2.65
2.65
2.65

0.2
0.2
0.25
0.3
0.3
0.35
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.85
0.85
0.85
1
1
1
1
1.25
1.25
1.25
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

8.4 +0.09
0
(H10)

+0.011
0
(H11)

+0.13
0
(H11)

+0.21
0
(H12)

+0.25
0
(H12)

+0.30
0
(H12)

0.9

0.9

0.2

0.2 0.6

0.6

0.6
0.6
0.8
0.9
0.9
1.1
1.2
1.2
1.5
1.5
1.5
1.5
1.5
1.8
1.8
1.8
2.1
2.1
2.6
2.6
2.6
3
3
3
3
3.8
3.8
3.8
3.8
3.8
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

±
 0

.0
3

+0.36
-0.10

+0.42
-0.13

+0.42
-0.21

+0.5
-0.25

+0.9
-0.39

+0.1
-0.46

±
 0

.0
4

±
 0

.0
5

±
 0

.0
6

±
 0

.0
7



Cathect Engineering Co.
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6.8
7
7
7.2
7.4
7.6
7.8
8.1
8.3
8.4
8.5
8.7
8.9
9
9.1
9.3
9.7
10
10.2
10.5
10.7
10.9
11.2
11.4
11.6
11.8
12.2
12.7
13.2
13.7
13.8
13.8
14
14
14
14
14
14
16
16
16
16
16

3
3
3
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5

78
80
82
85
88
90
92
95
98
100
102
105
108
110
112
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
210
220
230
240
250
260
270
280
290
300

2.5
2.5
2.5
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5

82.5
85.5
87.5
90.5
93.5
95.5
97.5
100.5
103.5
105.5
108
112
115
117
119
122
127
132
137
142
147
152
158
164
169
174.5
179.5
184.5
189.5
194.5
199.5
204.5
209.5
222
232
242
252
262
275
285
295
305
315

8.5
8.5
8.5
8.6
8.6
8.6
8.7
8.8
9
9.2
9.5
9.5
9.5
10.4
10.5
11
11
11
11.2
11.2
11.4
12
12
13
13
13.5
13.5
14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2
16.2
16.2
16.2
16.2
16.2

81
83.5
85.3
88.5
91.5
93.5
95.5
98.5
101.5
103.5
106
109
112
114
116
119
124
129
134
139
144
149
155
160
165
170
175
180
185
190
195
200
205
216
226
236
246
256
268
278
288
298
308

2.85
2.65
2.65
3.15
3.15
3.15
3.15
3.15
3.15
3.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15
5.15

1.5
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
2
2
2
2
2
2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3
4
4
4
4
4

+0.35
0
(H12)

+0.54
0
(H13)

+0.63
0
(H13)

+0.72
0
(H13)

+0.81
0
(H13)

4.5
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
6
6
6
6
6
6
6
6
6
6
6
6
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
9
9
9
9
9
12
12
12
12
12

+1.3
-0.54

+1.5
-0.63

+1.70
-.072

+2.0
-0.81

±
 0

.0
7

±
 0

.0
6

±
 0

.0
8

±
 0

.0
9

Standard Internal Circlip: IS 3075, DIN 472



Cathect Engineering Co.
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H13 Min
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Max. Min.~
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2.4
4.8
3
3.1
3.1
3.2
3.3
3.4
3.7
3.8
3.9
3.9
3.9
4.1
4.3
4.4
4.6
4.7
5
5.4
5.5
5.8
6.1
6.2
6.4
6.6
7
7.2
7.8
8.1
8.4

2
2
2
2
2
2
2
2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
3
3
3
3
3
3
3.5
3.5
3.5
3.5

20
22
24
25
26
28
30
32
34
35
37
38
40
42
45
47
50
52
55
60
62
65
68
70
72
75
80
85
90
95
100

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75
2
2
2
2
2.5
2.5
2.5
3
3
3
3
3
3
3
4
4
4
4
4

21.5
23.5
25.9
26.9
27.9
30.1
32.1
34.4
36.5
37.8
39.8
40.8
43.5
45.5
48.5
50.5
54.2
56.2
59.2
64.2
66.2
69.2
72.5
74.5
76.5
79.5
85.5
90.5
95.5
100.5
105.5

4.5
4.7
4.9
5
5.1
5.3
5.5
5.7
5.9
6
6.2
6.3
6.5
6.7
7
7.2
7.5
7.7
8
8.5
8.6
8.7
8.8
9
9.2
9.3
9.5
9.7
10
10.3
10.5

21
23
25.2
26.2
27.2
29.4
31.4
33.7
35.7
37
39
40
42.5
44.5
47.5
49.5
53
55
58
63
65
68
71
73
75
78
83.5
83.5
93.5
98.5
103.5

1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.65
2.65
2.65
3.15
3.15
3.15
3.15
3.15
3.15
3.15
4.15
4.15
4.15
4.15
4.15

0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.85
0.85
1
1
1
1.25
1.25
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.75
1.75
1.75
1.75
1.75

+0.13
0
(H11)
+0.21
0
(H12)

+0.25
0
(H12)

+0.30
0
(H12)

+0.35
0
(H12)

1.5
1.5
1.8
1.8
1.8
2.1
2.1
2.6
2.6
3
3
3
3.8
3.8
3.8
3.8
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
5.3
5.3
5.3
5.3
5.3

+0.42
-0.21

+1.10
-0.46

+0.90
-0.39

+0.50
-0.25

+1.30
-0.54

±
 0

.0
5

±
 0

.0
7

±
 0

.0
8

±
 0

.0
6

Standard Internal Circlip Heavy Type: IS 3075



Cathect Engineering Co.

Material: Type: Carbon Spring Steel                                        Finish: Phosphating or as per requirements
Hardness: d1 - 12 to 47    : 47 to 54 HRC
                d1 - 48 to 100  : 44 to 51 HRC

Nominal
Diameter (d1)

Thickness
(s)

Tolerance Tolerance
Beam
(b)

LugHole
(d5)min

Weight
kg/1000

Groove
Diameter 
(d2)

Tolerance Groove
Width
(m)

Radial depth
of Groove
(t)

Unstressed
Diameter d3

Circlip Dimensions Groove Dimensions

12
15
16
17
18
19
20
21
22
24
25
26
27
28
30
32
33
35
36
38
40
42
45
47
48
50
52
55
57
58
60
62
65
67
68
72
80
85
90
95
100

0.60
0.80
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.50
1.50
1.50
1.75
1.75
1.75
1.75
1.75
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.50
2.50
2.50
2.50
2.50
3.00
3.00
3.00
3.00

-0.05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.08

-0.08
-0.08

13.1
16.1
17.3
18.3
19.5
20.5
21.5
22.5
23.5
25.9
26.9
27.9
29.1
30.1
32.1
34.4
35.5
37.8
38.8
40.8
43.5
45.5
48.5
50.5
51.5
54.2
56.2
59.2
61.2
62.2
64.2
66.2
69.2
71.5
72.5
76.5
85.5
90.5
95.5
100.5
105.5

+0.42-0.13
+0.42-0.13
+0.42-0.13
+0.42-0.13
+0.42-0.13
+0.42-0.13
+0.42-0.13
+0.42-0.13

+0.42-0.21
+0.42-0.21
+0.42-0.21
+0.42-0.21
+0.42-0.25
+0.50-0.25
+0.50-0.25
+0.50-0.25
+0.50-0.25
+0.50-0.25
+0.50-0.25
+0.90-0.39
+0.90-0.39
+0.90-0.39
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.10-0.46
+1.30-0.54
+1.30-0.54
+1.30-0.54
+1.30-0.54
+1.30-0.54

1.8
2.0
2.1
2.1
2.2
2.2
2.3
2.4
2.4
2.8
2.8
3.0
3.0
3.1
3.2
3.3
3.3
3.4
3.6
3.8
4.2
4.2
4.2
4.7
4.7
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.7
5.7
5.7
6.0
6.0
6.6
6.6
7.4
7.4

1.0
1.0
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.7
1.7
1.7
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.58
2.5
3.0
3.0
3.0
3.0

0.25
0.41
0.53
0.58
0.62
0.66
0.80
0.81
0.83
1.30
1.40
1.50
1.53
1.80
2.03
2.05
2.35
3.20
3.23
3.68
4.75
5.20
6.00
6.50
7.00
8.50
9.00
10.00
10.25
10.50
11.25.
11.75
16.25
17.30
17.75
19.60
22.90
30.00
33.00
37.50
41.90

12.6
15.7
16.8
17.8
19.0
20.0
21.0
22.0
23.0
25.2
26.2
27.2
28.4
29.4
30.4
33.7
34.7
37.0
38.0
40.0
42.5
44.5
47.5
49.5
50.5
53.0
55.0
58.0
60.0
61.0
63.0
65.0
68.0
70.0
71.0
75.0
83.5
88.5
93.5
98.5
103.5

+0.11
+0.11
+.11
+0.11
+0.15
+0.15
+0.15
+0.15
+0.15
+0.21
+0.21
+0.21
+0.21
+0.21
+0.25
+0.25
+0.25
+0.25
+0.25
+0.25
+0.25
+0.25
+0.25
+0.25
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.30
+0.35
+0.35
+0.35
+0.35
+0.35

0.70
0.90
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.60
1.60
1.60
1.85
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.65
2.65
2.65
2.65
2.65
3.15
3.15
3.15
3.15

0.30
0.35
0.40
0.40
0.50
0.50
0.50
0.50
0.50
0.50
0.60
0.60
0.60
0.70
0.70
0.85
1.00
1.00
1.00
1.00
1.25
1.25
1.25
1.25
1.25
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.75
1.75
1.75
1.75
1.75

Inverted Internal Circlip – J Type – DIN 5008, M1308

+0.42-0.13

+0.42-0.21

+0.50-0.25

+0.90-0.39

+1.10-0.46

+1.30-0.54

-0.05

-0.06

-0.07

-0.08



Cathect Engineering Co.

K Type Internal Circlip – DIN 984

Nominal
Bore Size

d1

Free
Diameter

d3

Free
Diameter
Tolerance

Thickness
S

mm

CIRCLIP DIMENSION GROOVE DIMENSION

Tolerance Lug
a

(Max.)

Large
Section

B

HoleDia
d5

(Min)

Diameter
d2

Tolerance Width
m

(Min.)

16
17
18
19
20
21
22
23
24
25
26
27
28
30
31
32
34
35
36
38
40
42
44
45
47
48
50
52
55
57
58
60
62
65
67
68
70
72
75
80
85
90
95
100
110
115

17.30
18.30
19.50
20.50
21.50
22.50
23.50
24.60
25.90
26.50
28.50
29.10
30.10
32.10
33.40
34.40
36.50
37.80
38.80
40.80
43.50
45.50
47.50
48.50
50.50
51.50
54.20
56.20
59.20
61.20
62.20
64.20
66.20
69.20
71.50
72.50
74.50
76.50
79.50
85.50
90.50
95.50
100.50
105.50
117.00
122.00

2.1
2.2
2.3
2.3
2.4
2.4
2.6
2.6
2.6
2.8
2.8
2.9
3.0
3.2
3.2
3.3
3.4
3.6
3.6
3.8
4.0
4.1
4.2
4.3
4.5
4.5
4.7
4.7
5.1
5.2
5.3
5.5
5.6
5.8
6.0
6.1
6.2
6.4
6.6
7.0
7.4
7.7
8.1
8.5
9.0
9.3

1.70
1.70
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.50
3.50
3.50
3.50
3.50
3.50

16.80
17.80
19.00
20.00
21.00
22.00
23.00
24.10
25.20
26.20
27.20
28.40
29.40
31.40
32.70
33.70
35.70
37.00
38.00
40.00
42.50
46.50
47.50
49.50
50.50
53.00
55.00
58.00
60.00
61.00
63.00
65.00
65.00
68.00
70.00
71.00
73.00
75.00
78.00
83.00
88.50
93.50
98.50

103.50
114.00
119.00

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.60
1.60
1.60
1.60
1.85
1.85
1.85
1.85
1.85
1.85
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.65
2.65
2.65
2.65
2.65
2.65
2.65
3.15
3.15
3.15
3.15
4.15
4.15

3.4
3.7
4.1
3.8
3.9
4.0
4.0
4.1
4.2
4.2
4.4
4.5
4.9
4.9
5.0
5.1
5.3
5.5
5.6
6.1
7.2
7.2
7.2
7.2
7.2
7.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2

10.2
10.2
10.2
10.2
10.2
10.2
10.2
12.2
12.2
12.2
12.2
12.2
12.2

+0.42
-0.13

1.00

+0.110

+0.150

+0.210

+0.250

+03.00

+0.350

+0.540

-0.06

-0.07

-0.08

+0.42
-0.21

1.20

+0.50
-0.25 1.50

1.75

2.00

2.50

3.00

+0.90
-0.39

+1.10
-0.46

+1.30
-0.54



Cathect Engineering Co.

Material: Carbon Spring Steel                                                 Finish: Phosphating or as per requirements
Hardness: 46 – 54 HRC

E-Type Ring – IS 3075, DIN 6799
G

ro
ov

e 
D

ia
, d

1 
N

om
in

al
  S

iz
e

Fr
om

To Si
ze

s a d2 m*

To
le

-
ra

nc
e

To
le

-
ra

nc
e

To
le

-
ra

nc
e

Si
ze

Si
ze

To
le

-
ra

nc
e

Si
ze

n
min

Shaft Dia
Range, d1

Circlip Groove

0.8
1.2
1.5
1.9
2.3
3.2
4
5
6
7
8
9
10
12
15
19
24
30

1
1.4
2
2.5
3
4
5
6
7
8
9
10
11
13
16
20
25
32

1.4
2
2.5
3
4
5
7
8
9
11
12
14
15
18
24
31
38
42

0.2
0.3
0.4
0.5
0.6
0.7
0.7
0.7
0.7
0.9
1
1.1
1.2
1.3
1.5
1.75
2
2.5

0.58
1.01
1.28
1.61
1.94
2.70
3.34
4.11
5.26
5.84
6.52
7.63
8.32
10.45
12.61
15.92
21.88
25.88

0.8
1.2
1.5
1.9
2.3
3.2
4
5
6
7
8
9
10
12
15
19
24
30

0.24
0.34
0.44
0.54
0.64
0.64
0.74
0.74
0.74
0.94
1.05
1.15
1.25
1.35
1.55
1.80
2.05
2.55

0.4
0.6
0.8
1
1
1
1.2
1.2
1.2
1.5
1.8
2
2
2.5
3
3.5
4
4.5

0
-0.06

+0.04
0

+0.05
0

+0.08
0

0
-0.075

0
-0.09

0
-0.11

0
-0.13

±0.048

±0.058

±0.07

±0.084

±0.03

±0.02

±0.04

±0.05

±0.06

±0.04



Cathect Engineering Co.

Material: Carbon Spring Steel                                              Finish: Phosphating or as per requirements

Grip Rings for Shafts without Grooves – M1440

Nominal 
Diameter
(d1)

Thickness
(s)

Unstressed
Diameter
(d3) 

Tolerance Lug
(a) max

Beam
(b)

Lug Hole
(d5)
Min

Diameter
During
Assembly
Over Nom-
inal Diam-
eter (d41)

1.5
2.0
2.2
2.8
3.0
3.5
4.0
4.5
5.0
5.5
6.0
7.0
8.0
9.0
10.0
10.5
11.0
12.0
13.0
13.8
14.0
15.0
16.0

0.40
0.60
0.60
0.60
0.60
0.60
0.60
0.80
0.80
0.80
0.80
1.00
1.00
1.00
1.20
1.20
1.20
1.20
1.20
1.20
1.50
1.50
1.50

1.40
1.90
2.05
2.35
2.65
2.85
3.30
3.80
4.25
4.75
5.20
5.70
6.70
7.70
8.65
9.65
10.20
10.60
11.60
12.55
13.50
14.50
15.40

1.7
1.9
1.9
1.9
2.0
2.1
2.3
2.7
2.9
2.9
3.0
3.2
3.4
3.5
4.7
4.7
4.8
4.8
5.3
5.1
5.1
5.1
5.6

0.7
1.0
1.1
1.2
1.3
1.4
1.6
1.8
2.0
2.2
2.2
2.4
2.7
3.0
3.5
3.8
4.2
4.6
5.0
5.4
5.4
5.6
5.8

0.9
0.9
0.9
0.9
0.9
0.9
0.9
1.2
1.3
1.3
1.3
1.4
1.4
1.4
2.0
2.0
1.5
2.0
2.0
2.2
2.2
2.2
2.5

5.1
6.0
6.2
6.5
7.0
7.4
8.3
9.6
10.5
11.0
11.7
12.6
14.0
15.2
18.6
19.6
18.7
20.8
21.8
23.8
24.8
25.0
26.4

±0.020

±0.025
±0.030
±0.035
±0.040
±0.050

±0.060

±0.075

±0.090

±0.110



Cathect Engineering Co.

Material: Carbon Spring Steel                                                           Finish: Phosphating
Hardness: 42 to 52HRC

1

8
10
12.5
14
16
18
20
22.5
25
28
31.5
35.5
40
45
50
56
63
71
80
90
100
112
125
140
160
180
200
225
250

4.2
5.2
6.2
7.2
8.2
9.2
10.2
11.2
12.2
14.2
16.3
18.3
20.43
22.4
25.4
28.5
31
36
41
46
51
57
64
72
82
92
102
112
127

0.4
0.5
0.7
0.8
0.9
1
1.1
1.25
1.5
1.5
1.75
2
2.25
2.5
3
3
3.5
4
5
5
6
6
8(7.5)
8(7.5)
10(9.4)
10(9.4)
12(11.25)
12(11.25)
14(13.1)

0.2
0.25
0.3
0.3
0.35
0.4
0.45
0.5
0.55
0.65
0.7
0.8
0.9
1
1.1
1.3
1.4
1.6
1.7
2
2.2
2.5
2.6
3.2
3.5
4
4.2
5
5.6

0.6
0.75
1
1.1
1.25
1.4
1.55
1.75
2.05
2.15
2.45
2.8
3.15
3.5
4.1
4.3
4.9
5.6
6.7
7
8.2
8.5
10.6
11.2
13.5
14
16.2
17
19.6

+0.02

2

3

Tolerance ToleranceGroup De(h1) D1(h1) ho lot or (t' )

Heavy Pattern

Disc Spring Washer – IS 12511, DIN 2093

+0.03

+0.04

+0.05

+0.10

+0.02-0.06

+0.03-0.09

+0.04-0.12

+0.05-0.15

±0.10



Cathect Engineering Co.

Group

8
10
12.5
14
16
18
20
22.5
25
28
31.5
35.5
40
45
50
56
63
71
80
90
100
112
125
140
160
180
200
225
250

4.2
5.2
6.2
7.2
8.2
9.2
10.2
11.2
12.2
14.2
16.3
18.3
20.4
22.4
25.4
28.5
31
36
41
46
51
57
64
72
82
92
102
112
127

0.3
0.4
0.5
0.5
0.6
0.7
0.8
0.8
0.9
1
1.25
1.25
1.5
1.75
2
2
2.5
2.5
3
3.5
3.5
4
5
5
6
6
8(7.5)
8(7.5)
10(94)

0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.65
0.7
0.8
0.9
1
1.15
1.
1.4
1.6
1.75
2.3
2.5
2.8
3.2
3.5
4
4.5
5.1

5.6
6.5
7

0.55
0.7
0.85
0.9
1.05
1.2
1.35
1.45
1.6
1.8
2.15
2.25
2.65
3.05
3.4
3.6
4.25
4.5
5.3
6
6.3
7.2
8.5
10.5
11.1

13.6
14.5
17

2

1

3

De(h1) D1(H12) Tolerance Toleranceho lot or (t  )-

Light Pattern

+0.10-0.05

+0.10

+0.15

+0.20

+0.25

+0.30

+0.15-0.08

+0.20-0.10

+0.30-0.15

±0.30

Disc Spring Washer – IS 12511, DIN 2093



Cathect Engineering Co.

Material: Carbon Spring Steel                                   Finish: Phosphating or as per requirements
Hardness: 42 to 50 HRC

Nominal size d1

H14 js15 min. max.

d2 h for size

3
3.5
4
5
6
7
8
10
12
14
16
18
20
22
24
27
30
33

3.2
3.7
4.3
5.3
6.4
7.4
8.4
10.5
13
15
17
19
21
23
25
28
31
34

8
8
9
11
12
14
15
21
24
28
30
34
36
40
44
50
56
60

Nominal size tol

s

0.5
0.5
0.5
0.5
0.5
0.8
0.8
1
1.2
1.6
1.6
1.6
1.6
1.8
1.8
2
2.2
2.2

±0.05
±0.05
±0.05
±0.05
±0.05
±0.06
±0.06
±0.07
±0.07
±0.08
±0.08
±0.08
±0.08
±0.1
±0.1
±0.1
±0.1
±0.1

0.8
0.9
1
1.1
1.3
1.5
1.5
2.1
2.5
3
3.2
3.3
3.7
3.9
4.1
4.7
5
5.3 

1.6
1.8
2
2.2
2.6
3
3
4.2
5
6
6.4
6.6
7.4
7.8
8.2
9.4
10
10.6

M3
M3.5
M4
M5
M6
M7
M8
M10
M12
M14
M16
M18
M20
M22
M24
M27
M30
M33

Wave Washer: DIN 137

T y p e  A

+0.05

+0.06

+0.07

+0.08

+0.1



Cathect Engineering Co.

T y p e  B

Nom. Size
Nom. Size Tolerance d1 H14 d2js16

s
min.

h
max.

3
3.5
4
5
6
7
8
10
12
14
16
18
20
22
24
27
30
33
36

0.5
0.5
0.5
0.5
0.5
0.8
0.8
1
1.2
1.6
1.6
1.6
1.6
1.8
2
2
2.2
2
2.5

3.2
3.7
4.3
5.3
6.4
7.4
8.4
10.5
13
15
17
19
21
23
25
28
31
34
37

8
8
9
11
12
14
15
21
24
28
30
34
36
40
44
50
56
60
68

0.8
0.9
1
1.1
1.3
1.5
1.5
2.1
2.5
3
3.2
3.3
3.7
3.9
4.1
4.7
5
5.3
5.8

1.6
1.8
2
2.2
2.6
3
3
4.2
5
6
6.4
6.6
7.4
7.8
8.2
9.4
10
10.6
11.6

for Size

M3
M3.5
M4
M5
M6
M7
M8
M10
M12
M14
M16
M18
M20
M22
M24
M27
M30
M33
M36

+0.05

+0.06

+0.07

+0.08

+0.01

Wave Washer: DIN 137



Cathect Engineering Co.

Material: Carbon Spring Steel                                                                   Finish: Phosphating
Hardness: 40 – 50HRC

Bearing Washer

BEARINGS NUMBER O.D. I.D. Thickness mm Hieght Appr. mm
6309
6308
6307
6306
6305
6304
6302
6300
6303

6013
6011
0010

6007

6004
6003
6005

6002
6000

6211
6210
6208
6207
6206
6205

6202
6204
6203
6201

99 mm
89 mm
79 mm
71 mm
61 mm
51 mm
41 mm
34 mm
46.5 mm
39.5 mm
31.5 mm
25.5 mm

89 mm
79 mm
71 mm
61 mm
51 mm
41 mm
34 mm
28 mm
39.5 mm
34 mm
25.5 mm
21mm

0.5
0.5
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.3
0.3

4.0
4.5
4.2
3.5
5.0
4.5
4.2
4.3
5.2
5.5
2.5
2.5



Cathect Engineering Co.

Material: Carbon Spring Steel                                                    Finish: Phosphating or as per requirements
Hardness: 44 to 52 HRC

Serrated Lock Washer – IS 5556, DIN 6798

Type A Type B Type C

Nominal Size d3

h14

d1

H13

Number of Teeth, Min For SCrew Thread
SizeType A Type B

1.6
2
2.5
3
3.5
4
5
6
7
8
10
12
14
16
18
20
22
24
27
30

1.8
2.4
2.9
3.4
3.9
4.5
5.5
6.6
7.7
9
11
13.5
15.5
17.5
20
22
24
27
30
33

3.6
4.5
5.5
6
7
8
10
11
12.5
15
18
20.5
24
26
30
33
36
38
44
48

9
9
9
9
10
11
11
12
14
14
6
16
18
18
18
20
20
20
22
22

7
7
7
7
8
8
8
9
10
10
12
12
14
14
14
16
16
16
18
18

1.6
2
2.5
3
3.5
4
5
6
7
8
10
12
14
16
18
20
22
24
27
30

s2

*
0.3
0.3
0.4
0.4
0.5
0.5
0.6
0.7
0.8
0.8
0.9
1
1
1.2
1.4
1.4
1.5
1.5
1.6
1.6

Nominal Size Number of Teeth, Min For SCrew Thread
Size

2
2.5
3
3.5
4
5
6
8
10
12
14
16

d1

H13
2.2
2.7
3.2
3.7
4.3
5.3
6.4
8.4
10.5
13
15
17

d3

h14
4.2
5.1
6
7
8
9.8
11.8
15.3
19
23
26.2
30.2

10
10
12
12
14
14
16
18
20
26
28
30

2
2.5
3
3.5
4
2
6
8
10
12
14
16

s2

*
0.2
0.2
0.2
0.25
0.25
0.3
0.4
0.4
0.5
0.5
0.6
0.6

Type C



Cathect Engineering Co.

Material: Carbon Spring Steel                                           Finish: Phosphating or as per requirements
Hardness: 42 to 49 HRC

Type A: Externally Toothed T                Type B: Internally Toothed                  Type C: Countersunk

Multi-Tooth Lock Washer – IS 5371, DIN 6797

Nominal 
Size
d1
H13

d2(h14) d3 s1 s2 Number of Teeth
Min Suitable 

Screw 
Size

1.7
(1.9)
2.2
2.7
3.2
(3.7)
4.3
5.1
5.3
6.4
(7.4)
8.2
8.4
10.5
12.5
(14.5)
16.5
(19)
21
(23)
25
(28)
31

3.6
4
4.5
5.5
6
7
8
9
10
11
12.5
14
15
18
20.5
24
26
30
33
36
38
44
48

-
-
4.2
5.1
6
7
8
-
9.8
11.8
-
-
15.3
19
23
26.2
30.2
-
-
-
-
-
-

0.3
0.3
0.3
0.4
0.4
0.5
0.5
0.5
0.6
0.7
0.8
0.8
0.8
0.9
1
1
1.2
1.4
1.4
1.5
1.5
1.6
1.6

-
-
0.2
0.2
0.2
0.25
0.25
-
0.3
0.34
-
-
0.4
0.5
0.5
0.6
0.6
-
-
-
-
-
-

6
6
6
6
6
6
8
8
8
8
8
8
8
9
10
10
12
12
12
14
14
14
14

-
-
6
6
6
6
8
-
8
10
-
-
10
10
10
12
12
-
-
-
-
-
-

M1.6
M1.8
M2
M2.6
M3
M3.5
M4
M5
M5
M6
M7
M8
M8
M10
M12
M14
M15
M18
M20
M22
M24
M27
M30

Types

A and B C



Cathect Engineering Co.

Material: Carbon Spring Steel                                                                       Finish: As per requirement
Hardness: 44 to 52 HRC

Form A: Washer with Bent Ends  Form B: Washer with Flat Ends

Spring Lock Washer – IS 3063, DIN 127 Bv

Nominal
Size

d1

Basic Tol

d2
Max

b s r k h2

Min MaxBasic Tol Basic Tol

For Bolt
Nut or Screw 

Size

2
2.2
2.3
3
3.5
4
5
6
7
8
10
12
14
16
18
20
22
24
27
30
33
38
39
42
45
48
52
56
64
72
76
80
90
100

2.1
2.3
2.6
3.1
3.6
4.1
5.1
6.1
7.1
8.2
10.2
12.2
14.2
16.2
18.2
20.2
22.5
24.5
27.5
30.5
33.5
36.5
42.5
45.5
49
53
57
61
65
73
77
81
91
101

+0.3

+0.1

+0.1

+0.15

+0.15

+0.2

+0.2

+0.25

+0.25

+0.4

+0.6

+0.8

+1.0

+1.2

+1.5

4.4
4.9
5.1
6.2
6.7
7.6
10.2
11.8
12.8
14.8
18.1
21.1
24.1
27.4
29.4
33.6
35.9
40
43
48.2
53.2
58.2
61.2
71.2
75
83
87
91
95
103
109
111
121
131

0.9
1
1
1.3
1.3
1.5
1.8
2.5
2.5
3
3.5
4
4.5
5
5
6
6
7
7
8
10
10
10
12
12
12
14
14
14
14
14
14
14
14

0.5
0.6
0.6
0.8
0.8
0.9
1.2
1.6
1.6
2
2.2
2.5
3
3.5
3.5
4
4
5
5
6
6
6
6
7
7
7
8
8
8
8
8
8
8
8

0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.3
0.3
0.5
0.5
1.0
1.0
1.0
1.0
1.0
1.0
1.6
1.6
1.6
1.6
1.6
1.6
2
2
2
2
2
2
2
2
2
2
2

-
-
-
-
0.15
0.15
0.15
0.2
0.2
0.3
0.3
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.8
0.8
0.8
0.8
0.8
0.8
0.8
1
1
1
1
1
1
1
1

1
1.2
1.2
1.6
1.6
1.6
2.4
3.2
3.2
4
4.4
5
6
7
7
8
8
10
10
12
12
12
12
14
14
14
16
16
16
16
16
16
16
16

1.2
1.4
1.4
1.9
1.9
2.1
2.8
3.8
3.8
4.7
5.2
5.9
7.1
8.3
8.3
9.4
9.4
11.8
11.8
14.2
14.2
14.2
14.2
16.5
16.5
16.5
18.9
18.9
18.9
18.9
18.9
18.9
18.9
18.9

M2
M2.2
M2.5
M3
M3.5
M4
M5
M6
M7
M8
M10
M12
M14
M16
M18
M22
M24
M27
M30
M33
M36
M39
M42
M45
M48
M52
M58
M60
M64
M72
M78
M80
M90
M98



Up to 4.5mm Nominal Diameter  Nominal Diameter 5mm and above

Cathect Engineering Co.

Nominal
Diameter
mm

s a d1
Tolerance
on d1

Light Pattern

For Bolt
Size 

Corres-
ponding
Washer

Preferred
on 
Length

d1
~~

2

2.5

3

3.5

4

4.5

5

6

7

8

10

11

12

13

14

16

18

20

21

23

25

30

35

40

45

50

0.2

0.25

0.3

0.35

0.5

0.5

0.5

0.75

0.75

0.75

1

1

1

1.25

1.5

1.5

1.75

2

2

2

2.5

2.5

3.5

4

4

5

0.35

0.45

0.5

0.6

0.7

0.8

1.6

1.6

1.6

2

2

2

2

2

2

2

2

2

3

3

3

3

3

4

4

4

2.3

2.8

3.3

3.3

4.4

4.8

5.4

6.4

7.5

8.5

10.5

11.5

12.5

13.5

14.5

16.5

18.5

20.5

21.5

23.5

25.5

28.5

30.5

35.5

40.5

50.5

1.9

2.3

2.7

3.1

3.4

3.8

4.4

4.9

6.0.

7.0

8.5

9.5

10.5

11.0

11.5

13.5

16.5

16.5

19.5

21.5

23.5

25.5

28.5

32.5

37.5

40.5

+0.1

+0.2

+0.3

+0.4

-

-

-

-

-

M3

-

M4

M5

M6

-

M8

-

M10

-

M12

-

M13

M18

M20

M22

M24

M27

M30

M36

M30

-

-

-

-

-

3.2

-

4.3

5.3

6.4

-

8.4

-

10.5

13

15

-

17

19

21

23

25

28

31

37

40

4-30

4-30

4-40

4-40

4-50

4-50

5-50

10-100

10-100

10-120

10-150

10-150

10-180

10-180

10-200

10-200

10-200

14-200

14-200

14-200

14-200

14-200

20-200

20-200

20-200

20-200

Spring Dowel Sleeves (Light Pattern) – IS 5988, DIN 1481

Material: Carbon Spring Steel                                                       Finish: Phosphating 
Hardness: 45 – 50 HRC



Heavy Pattern

Cathect Engineering Co.

Nominal
Diame-
ter

S a d1
Tolerance
on d1

For Bolt
Size 

Corres-
ponding
Washer

Preferred
on
Length

d1
~~

1
1.5
2
2.5
3
3.5
4
4.5
5
6
8
10
12
13
14
16
20
21
25
28
30
32
35
38
40
45
50

0.2
0.3
0.4
0.5
0.6
0.7
0.8
1
1
1.2
1.5
2
2.5
3
3
3.5
4
4
5
5.5
6
6
7
7.5
7.5
8.5
9.5 

0.15
0.25
0.35
0.45
0.
5
0.6
0.7
0.8
1.6
1.6
2
2
2
2
2
2
3
3
3
3
3
3
4
4
4
4

1.2
1.7
2.3
2.8
3.3
4.8
4.4
4.9
5.4
6.4
8.5
10.5
12.5
13.5
14.5
16.5
18.5
20.5
21.5
25.5
28.8
30.5
32.5
38.5
40.5
45.5
50.5

0.8
1.1
1.5
1.8
2.1
2.3
2.8
2.9
3.4
3.9
5.5
6.5
7.5
8.5
10.5
11.5
12.5
13.5
15.5
17.5
18.5
20.5
21.5
23.5
25.5
28.5
31.5

+0.1

+0.2

+0.3

+0.4

-
-
-
-
-
-
-
-
-
-
M3
M4
M5
M6
-
-
M8
M10
-
M12
M14
M16
M20
M22
M24
M27
M30

-
-
-
-
-
3.2
-
4.3
5.3
6.4
-
8.4
-
10.5
13
15
-
17
19
21
23
25
28
31
37
40

4-30
4-30
4-40
4-40
4-50
4-50
5-50
10-100
10-100
10-120
10-150
10-150
10-180
10-180
10-200
10-200
10-200
14-200
14-200
14-200
14-200
14-200
20-200
20-200
20-200
20-200

PREFERRED ON LENGHTS

Length
mm

In Steps of
mm

4 to 6

6  to 32

32 to 40

40 to 100

100 to 200

1

2

4

5

20

TOLERANCES ON LENGHTS

Length
mm

Tolerance
mm

4 to 10

12 to 50

50 to 200

+0.5

+1.0

+1.5

Spring Dowel Sleeves (Heavy Pattern) – IS 5988, DIN 7346




