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SERRATED SHAFT ENDS

1. SCOPE:
o

This SAE Recommended Practice is intended for service only. Use ANSI B 92.1
and la, Involute Splines and Inspection Standard.

2. STRAIGHT SHAFTS:
o

N = Number of serrations.
b = Included angle of the space in the hole, and the tooth on the shaft.

The pitch diameter (PO) and hole are basic.

The pitch line is midway between the inner and outer sharp points.

The minimum hole with maximum shaft as measured across wires in Table 1,
produce basic (no clearance) fit.

The wire diameter in Table 1 is the diameter that will bear on the pitch line.

Tolerance for diameter across wires = -0.001 on tooth thickness, for hole and
shaft sizes from 1/8 to 1-3/4 in, and -0.0015 on sizes from 2 to 3 in,
inclusive.

Tooth thickness on the shaft may be varied from the tolerance given, to
secure desired fit.

Wc = Constant to be added to measurement across wires for shaft, subtracted
for hole, for each O.OOl-in increase in wire diameter used over wire size in
Table 1.

When serrations are hobbed, the sides of teeth are involute. This departure
from flat sides is slight and is ignored.

SAE Technical Board Rules provide that "This report is published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, inclUding any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at leastevery five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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J500 page 2

3. FORMULAS:
1--------.....------.....-------------------(-"I,-.J

3.1 Diameter over sharp points:

(00) = 1.0476479 PO for 36 serrations.
= 1.0349592 PO for 48 serrations.

3.2 Diameter under sharp points:

(RO) = 0.9523521 PO for 36 serrations.
= 0.9650408 PO for 48 serrations.

3.3 Diameter of wire that will bear on pitch line of hole:

(Wh) = 0.05309792 PO for 36 serrations.
== 0.04133332 PD for 48 serrations.

Diameter of wire that will bear on pitch line of shaft:

(Ws) == 0.06585005 PO for 36 serrations.
= 0.0485955 PO for 48 serrations.

3.4 Measurement across wires:

for hole = 0.9119441 PO for 36 serrations.
= 0.9309375 PO for 48 serrations.

Measurement across wires:

for shaft = 1.1113285 PO for 36 serrations.
= 1.0823601 PO for 48 serrations.

3.5 .Tolerance constant for ,measurement across wires per O.OOl-in tooth

"

,
i

,

t\
J

thickness for hole = 0.001

for shaft == 0.001

sin 45

( 180)sin ,45 - N ,

sin (45 _l~O) ,

sin 45
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Page 3 J500

J

c

c

3.6 Wire diameter constant for use of other diameter wire than that which bears
on pitch line, (Wc)

0.001 +
0.001 for hole.=

sin (45 _l~O)

0.001 +
0.001 for shaft.=
cos 45
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The phi (0) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symbol is next to the report title, it indicates a complete revision of the
report.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j5
00

_1
98

90
8

https://saenorm.com/api/?name=db1005cc234ea43369033cc638d7e9dc


u
\.

..
~

\
J

,
c..

.
U

'1 0 0

TA
BL

E
1

-
D

im
en

si
on

s
of

H
ol

es
an

d
S

h
af

ts
,

in

Ho
1

P
an

d
S

h
af

t
Ho

1
..

S
h

af
t

N
om

-
T

h
eo

re
ti

ca
l

L
ar

ge
D

ia
A

cr
os

s
W

ir
e

R
oo

t
D

ia
A

cr
os

s
W

ir
e

in
a1

P
it

ch
N

b
,

D
i"

of
P

oi
nt

s
D

ia
,

Sm
.1

l1
D

i"
W

ir
es

S
iz

e,
W

c
D

ia
,

O
ut

si
de

D
ia

W
ir

s
S

iz
e,

W
c

D
ia

D
ia

D
en

00
RD

m
in

M
ax

M
in

M
in

M
ax

W
h

m
ax

M
ax

M
in

M
ax

M
in

W
s

1/
8

0.
12

2
36

80
0.

12
78

0.
11

62
0.

12
5

0.
11

8
0.

11
7

0.
11

13
0.

11
24

0.
00

65
0.

00
26

0.
11

6
0.

12
4

0.
12

3
0.

13
56

0.
13

47
0.

00
80

0.
00

24
3/

16
0.

18
2

36
80

0.
19

07
0.

17
33

0.
18

7
0.

17
6

0.
17

5
0.

16
60

0.
16

71
0.

00
97

0.
00

26
0.

17
4

0.
18

6
0.

18
5

0.
20

23
0.

20
14

0.
01

20
0.

00
24

1
/4

0.
24

3
36

80
0.

25
46

0.
23

14
0.

25
0

0.
23

5
0.

23
4

0.
22

16
0.

22
27

0.
01

29
0.

00
26

0.
23

3
0.

24
9

0.
24

8
0.

27
01

0.
26

92
0.

01
60

0.
00

24
5/

16
0.

30
3

36
80

0.
31

74
0.

28
86

0.
31

2
0.

29
3

0.
29

2
0.

27
63

0.
27

74
0.

01
61

0.
00

26
0.

29
1

0.
31

1
0.

31
0

0.
33

67
0.

33
58

0.
02

00
0.

00
24

3
/8

0.
36

3
36

80
0.

38
03

0.
34

57
0.

37
5

0.
35

2
0.

35
1

0.
33

10
0.

33
21

0.
01

93
0.

00
26

0.
35

0
0.

37
4

0.
37

3
0.

40
34

0.
40

25
0.

02
39

0.
00

24

11
2

0.
48

5
36

80
0.

50
81

0.
46

19
0.

50
0

0.
46

9
0.

46
8

0.
44

23
0.

44
34

0.
02

58
0.

00
26

0.
46

7
0.

49
9

0.
49

8
0.

53
90

0.
53

81
0.

03
19

0.
00

24
5

/8
0.

60
5

36
80

0.
63

38
0.

57
62

0.
62

5
0.

58
4

0.
58

3
0.

55
17

0.
55

28
0.

03
21

0.
00

26
0.

58
2

0.
62

4
0.

62
3

0.
67

24
0.

67
15

0.
03

98
0.

00
24

3
/4

0.
73

3
48

82
-1

12
0.

75
86

0.
70

74
0.

75
0

0.
71

6
0.

71
4

0.
68

24
0.

68
35

0.
03

03
0.

00
25

0.
71

3
0.

74
9

0.
74

7
0.

79
34

0.
79

25
0.

03
56

0.
00

24
7

/8
0.

85
5

48
82

-1
12

0.
88

49
0.

82
51

0.
87

5
0.

83
5

0.
83

3
0.

79
60

0.
79

71
0.

03
53

0.
00

25
0.

83
2

0.
87

4
0.

87
2

0.
92

54
0.

92
45

0.
04

15
0.

00
24

1
0.

97
7

48
82

-1
/2

1.
01

12
0.

94
28

1.
00

0
0.

95
4

0.
95

2
0.

90
95

0.
91

06
0.

04
04

0.
00

25
0.

95
1

0.
99

9
0.

99
7

1.
05

75
1.

05
66

0.
04

75
0.

00
24

1
-1

/8
1.

09
8

48
82

-1
12

1.
13

64
1.

05
96

1.
12

5
1.

07
1

1.
06

9
1.

02
22

1.
02

33
0.

04
54

0.
00

25
1.

06
8

1.
12

4
1.

12
2

1.
18

84
1.

18
75

0.
05

34
0.

00
24

1
-1

/4
1.

22
0

48
82

-1
/2

1.
26

26
1.

17
73

1.
25

0
1.

19
0

1.
18

8
1.

13
57

1.
13

68
0.

05
04

0.
00

25
1.

18
7

1.
24

9
1.

24
7

1.
32

05
1.

31
96

0.
05

93
0.

00
24

1
-3

/8
1.

34
2

48
82

-1
12

1.
38

89
1.

29
51

1.
37

5
1.

30
9

1.
30

7
1.

24
93

1.
25

04
0.

05
55

0.
00

25
1.

30
6

1.
37

4
1.

37
2

1.
45

25
1.

45
16

0.
06

52
0.

00
24

1-
1/

2
1.

46
4

48
82

-1
12

1.
51

52
1.

41
28

1.
50

0
1.

42
8

1.
42

6
1.

36
29

1.
36

40
0.

06
05

0.
00

25
1.

42
5

1.
49

9
1.

49
7

1.
58

46
1.

58
37

0.
07

11
0.

00
24

1
-3

/4
1.

70
8

48
82

-1
12

1.
76

77
1.

64
83

1.
75

0
1

..6
66

1.
66

4
1.

59
00

1.
59

11
0.

07
06

0.
00

25
1.

66
3

1.
74

9
1.

74
7

1.
84

87
1.

84
78

0.
08

30
0.

00
24

2
1.

95
2

48
82

-1
/2

2.
02

02
1.

88
38

2.
00

0
1.

90
4

1.
90

2
1.

81
72

1.
81

88
0.

08
07

0.
00

25
1.

90
1

1.
99

9
1.

99
7

2.
11

28
2.

11
14

0.
09

49
0.

00
24

2
-1

/4
2.

19
6

48
82

-1
12

2.
27

28
2.

11
92

2.
25

0
2.

14
2

2.
14

0
2.

04
43

2.
04

59
0.

09
08

0.
00

25
2.

13
9

2.
24

9
2.

24
7

2.
37

69
2.

37
55

0.
10

67
0.

00
24

2
-1

/2
2.

44
0

48
82

-1
/2

2.
52

53
2.

35
47

2.
50

0
2.

38
0

2.
37

8
2.

27
15

2.
27

31
0.

10
09

0.
00

25
2.

37
7

2.
49

9
2.

49
7

2.
64

10
2.

63
96

0.
11

80
0.

00
24

2
-3

/4
2.

68
4

48
82

-1
/2

2.
77

78
2.

59
02

2.
75

0
2.

61
8

2.
61

6
2.

49
86

2.
50

02
0.

11
09

0.
00

25
2.

61
5

2.
74

9
2.

74
7

2.
90

51
2.

90
37

0.
13

04
0.

00
24

3
2.

92
8

48
82

-1
12

3.
03

04
2.

82
56

3.
00

0
2.

85
6

2.
85

4
2.

72
58

2.
72

74
0.

12
10

0.
00

25
2.

85
3

2.
99

9
2.

99
7

3.
16

92
3.

16
78

0.
14

23
0.

00
24

12 ." "$1
1

I,
Q lt
l

~

I
-\

I
."

/...
...

.
SAENORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 j5

00
_1

98
90

8

https://saenorm.com/api/?name=db1005cc234ea43369033cc638d7e9dc

