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UDC 621,838.211-484.,2

JAPANESE INDUSTRIAIL STANDARD g JI18s

Involute Serrations B 1602-1961
(Rea:ffirmed: 1971)

L. Scope
This standard specifies involute serrations, hereinafter referred to as

"serrations'' having the lateral profile of involute curved form and mainly used for
connection between shaft and hole. Provided that, taper serrations are excluded.

2, Symbol and Definition

The meaning of symbols and terms to be used for this standard shall conform to
the following (refer to Fig. 1 and Fig. 2).

a . Pressure angle (subtended angle between its radius and tengent to the
serration at a point of serrated surface) '

Pressure angle on the basic pitch circle

d: Nominal diameter and basic dimension of large diameter (1) are to
be taken.

D: Large diameter (1) of hole

Note (1) The large diameter means, in the case of shaft, the diameter of
the circle which is formed at the tip of serration, while in the
case of hole, the diameter of circle which is formed at the bottom
of serration.

Dy: Small diameter (2) of the hole
4.+ Small diameter (2) of the shaft

Note (2) Small diameter means, in the case of shaft, the diameter of the
circle which is formed at the bottom of serration, while in the
case of hole, the diameter of the circle which is formed at the

tip of serration.

d,: Basic pitch circle diameter

d,: Diameter of the basic circle (3)

Note (3) Basic circle means a base circle from which involute teeth are
formed,

Drr: Involute limit diameter (4) of hole

drir Involﬁte limit diameter (4) of shaft
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Note (‘%) Involute limit diameter means the limit diameter which is as
near as possible to the tooth bottom necessary for fitting with
hole and shaft,

hyw ; Height of dedendum of hole serration

. Height of dedendum of shaft serration

hn : Height of dedendum of hole serration
ks Height of dedendum of shaft serration

m . Module
M : Over pin diameter (9) of hole
. M, : Over pin diameter (9) of shaft

Note (5) Over pin diameter means, in the case oiJhole, the distance be-~
" tween two pins inserted respectively in two confronting tooth

grooves, while in the case of shaft, the distance between which
each pin has been inserted,

R: Roundness at serration bottom of hole

r : Roundness at serration bottom of shaft

5 : Tooth thickness (along the length of arc) over the basic pitch circle

% : Basic pitch (circular pitch on the basic pitch circle) '

U : Diameter of the pin to be used for measurement of over pin diameter

~w, : Width (along the length of arc) of serration grooves on the basic pitch
circle

x Shift coefficient
z : Number of teeth

E : Ratio of variation on the thickness of serration grooves to that on the
over pin diameters

F : Ratio of variation between tooth width to that of over pin diameter

Fig, 1, Illustration of Symbols
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Flg. 2. Over Pin Diameter Measuring

3. Fundamental Elements of Construction

3.1 Module As the basis of tooth size the following six grades of modules shall
be adopted,

0.5 0.75 1.0 1.5 2.0 2.5 (unit in mm)

3.2 Number of Teeth Numbers of teeth shall be from 10 up to 60,

3.3 Pressure Angle Pressure angle on the basic pitch circle shall be 45°,

3.4 Effective Tooth Height Effective tooth height shall be 0,8 m.

3.5 Amount of Shift Amount of shift shall be 0.1 m.

4, Basic Form of Tooth

The basic rack of serration shall be as shown in Fig, 3.

Fig. 3. Basic Form of Tooth
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Shaft

Remarks: Basic pitch circle of serrations shall be tangential to the gear cutting pitch line of the
basic rack.

5, PFundamental Formula

The fundamental formula shall be given as follows so as to enable each dimen-
sion to be calculated out.

Nominal diameter: d=(z+0.84-2x)m=(z+Dm
Basic pitch:  z=mm

Base circle diameter: di=docosa,

Basic pitch circle diameter: g,=zm

Hole, Large diameter: D=(z+1. Hm=d+0.4m

Small diameter: Dy=(x—0.6)m=d—1.6m
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Measure of serration addendum: A =(0.4—2) m=0.3m
Measure of serration dedendum: 24a=00.6+2)m=0.7m

Width of serration grooves on

the basic pitch circle: wp=<%+2xtanao)m=(0. 5n+0.2) m

Shaft, Large diameter: d=(x+0.8+20)m=(2+Dm
Small diameter: di=G-Dm=d—2m
Involute limit diameter: drp=(2—0.T)m '
Height of serration addendum of shaft: m=(0.4+2)m=0.5m
Height of serration dedendum of hole: 4,=(0.6—2)m=0.5m

Tooth thickness (arc) on the basic

pitch circle: sa=<£+2x tan ao)m=(0. 57+40.2)m

2
Over pin diameter

Hole side: Let « be pressure angle at the centre of pin

inver=inv o+ —2-— y
! " d, de

When z is even, M= de___y
COS di

When Z is odd, M=—% .cosﬂgi_y

COs a;

Coefficient when Z is even is, F=§—‘ML=—"M
W, S ay

Fe dMi _ cosa | c 90°

Coefficient when Z is odd is, F=-7-=-=="= P

Fig.4

Shaft side: If « be the pressure angle at the centre,

U Fi3

dg 2

. . 5
inv a,=inv e, d" +
0

. _
When z is even, M‘“W“"U

When z is odd, M=— . cos 93° U

COS Qe

Coefficient when z is even, E=%=C9&
S sin a,

. . R dM, _ cos a 90°
Coefficient when = is odd, E= T sma g
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Fig. b

6. Nominal Diameter

Relations among module, number of teeth, and the class of nominal diameters
shall be as shown in the Attached Table 1, Further, nominal diameters in thick
letters shall be indicated as those in general use,

7. Alignment and Fitting

7.1 Alignment shall be of tooth face to tooth face fitting.
7.2 Fitting shall be of fixed fitting only.

8. TPart Dimensions and Dimensional Deviation
\

8.1 Dimensions of each part, and its dimensional deviation shall be as shown in
Attached Tables 2 to 7.

8.2 Dimensional Deviations on Large Diameter and Small Diameter

Hole, large diameter lower deviation only, and no provision on upper
deviation.

Dimensional deviations of .small diameter shall be H 10.

Shaft, large diameter upper deviation shall be zero, while lower deviation(G)
shall be — 0,1 x m (mm).

Note (6) In case of rolling, lower deviation may not conform to this
standard.

Small diameter upper deviation only. Lower deviation shall not be
specified,

8.3 Dimensional deviations on Over Pin Diameter Dimensional deviations on
over pin diameters shall be those of actual dimensions multiplied respectively, in
the case of shaft, by the coefficient E, and in the case of hole, by the coefficient F,

The coefficients E and F are shown in the Attached Tables 2 to 7, Provided
that, the case with the measuring pin diameter U=2, 0 m is shown,

8.4 Roundness of Tooth Bottom For making roundness of the tooth bottom, in
the case of hole, broaches are generally used, with 0, 4476 m being as standard
values and in the case of shaft subjected to generating process, approximate circular
are generated by the addendum of the cutting tool shall be alright just as it is.
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