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Kinematical Investigation and Geometry Modeling
of the Perfect Involute Bevel Gearsets

No-Gill Park*

ABSTRACT

Ag demands on the precision bevel gears are increased in the related industry, the exact
kinematical investigations of a pair of spherical involute bevel gears are required for the com-
puter aided design.

The exact angular velocity ratio based on the characteristics of the spherical involute tooth
is derived and verified from the relationship between rotational angles. Elementary kinematics
of the gearsets is investigated by applying the transformation of the coordinate systems.

The tooth contact lines based on logarithmic tooth-wise curve are examined in three dimen-
sional space. Contact ratio is formulated and simulated according to the system parameters
such as shaft angles, pressure angle, and spiral angles. The condition of teeth interference is
derived and the critical numbers of gear teeth are calculated. The whole surface geometry of
a spiral bevel gearsets are discretized and visualized by a computer graphic tool.

Key words : spherical involute tooth, spiral bevel gear, logarithmic tooth-wise curve, teeth inter-
ference, contact ratio
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Fig. 4 Contact circular length and critical adden-
dum cone angle
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Fig. 5 A contact region on the disk of action
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Fig. 8 Fillet curve in a bevel gear having small deden-
dum cone angle
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Fig. 9 Space fixed coordinate systems for pinion and
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Table 1 Numbers of gear teeth not to interfere in a gear pairing

2 =60° 3 =60° 5 =60° I =90° X =90 2 =90°
a =225 a =20° a =16 a =225 a =20° a =16"
Z, max.Z, Z, max.Z, Z, maxZ, Z, ' max.Z, 7Z, max.Z, 7, maxZ,
12 15 — — — _ — — — —_ — e
13 20 — — —_ — — — ' — —_ — T —
14 28 14 14 — — 14 15 . — — —_ —
15 37 15 19 — r—_ 15 18 — —_ — —
16 50 16 24 — — 16 21 — — — -
17 66 17 30 — — 17 25 17 18 — —_
18 89 18 38 —_ — 18 28 18 20 — —
19 121 19 47 — — 19 32 19 23 _ —
20 168 20 59 — — 20 36 20 26 — -
21 =) 21 73 21 21 21 41 21 30 — _
. . 22 91 22 25 22 45 . 22 33 —_ —_
23 114 23 29 23 49 23 37 — —
24 144 24 33 24 54 24 40 — —
25 185 25 39 25 59 25 44 — —
26 242 26 45 26 64 26 48 26 27
27 27 52 27 70 27 52 27 29
. . 28 59 28 75 28 57 28 32
29 68 29 81 29 61 29 35
30 77 30 87 30 66 30 38
31 88 31 93 31 70 31 41
. 32 101 32 9 32 75 32 44
33 115 33 106 33 80 33 47
34 132 34 112 34 85 34 50
35 151 35 119 35 91 35 54
36 173 36 126 36 96 36 57
37 199 37 134 37 102 37 60
38 229 38 141 38 107 38 64
39 267 39 149 39 113 39 68
40 312 40 156 40 119 40 72
41 368 . . . . . .
42 oo
100 ) 100 00 100 o0 100 965 100 740 100 458

% o means the number of gear teeth for the angular velocity ratio to be over 10
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