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A Study on the Profile Modification of Spur Gears
for the Prevention of Gear Tooth Overlap by Deformation

Gyoung-Jae Huh*, Su-Jin Park**

ABSTRACT

The purpose of this paper is to develop a profile modification technique of spur gears and its computer
program for the prevention of gear tooth overlap. In the gear system, tooth overlap produces an impact at the
initial contact of some tooth pairs. In this analysis, contact surface was assumed to be unbonded and frictionless
under small deformation and strain. The problem is formulated by a variational statement with inequality
constraint. Tooth load sharing is obtained by the application of contact theory, and overlap is known by the
analysis of deformation. After carrying out the profile modification of gear tooth, we verified the reasonable

results,

Key Words : Involute tooth profile( I FE X3 4), Profile modification(21 3 %), Tooth load sharing(3}
Z =), Tooth overlap(7]1©] 9] 74, XI7F4), Common normal velocity(3-% HA 410)
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Table 1  Numerical solution by contact

theory and Hertz's solution

load radius of contact area (mum)

(N) | numerical solution | Hertz's solution

10 0.11 0.1161

20 0,14 0.1462

30 0.16 0.1674

40 0.18 0.1843

50 0.19 0.1985

60 0.20 0.2096
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driving | driven
gear | gear — -
number of teeth 42 49 wipms
pressure angle 17.5 ° 1 pair
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Table 4 Tooth load sharing (V)
. tooth load load sharing of
point pairs | sharing another pair
C | 2 pairs 14.312 296.978
P 1 pair | 312271 0.0
B | 2 pairs | 184.045 128.422
A |2 pairs | 6.151 306.228

Fig. 5 Linear profile modification of gear tooth

Table 5 Gear tooth overlap (um) and
the error of common normal velocity

di b after
gear | node radius d.c:oret' modification
modification
Cmm) 4=218
4018 {57.375 - 16.885 + 3.2621
4091 | 57.281 - 15.985 + 0.9620
driven| 4093 |57.187 - 13.369 - 0.0501
gear 4092 | 57.094 - 9.1340 + 0.1433
4094 | 57.000 - 3.3530 + 1.4890
4095 | 56.906 | + 3.9127 + 3.9128
the error of
b.efore. 188 %
common normal |modification
velocity after
_driving~ driven . . 0.82 %
e ) | modification °

* (+) and (-) imply separation and overlap.
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