1118 KREHWLeRxE $£1345 $65%, pp. 1118~1127, 1989,

GRo 30
e s AR A% TA A4

of th -z T &
(1989 94 20 AH4)

Analysis of Contact Problem of Mating Gear Teeth Taking
Account of Friction on the Involute Surface

Dae Hee Lee and Dong Hoon Choi

Key Words : Contact Problem (4 2% 4}), Friction(u}#), Gear(x)]z}), Finite Element Method
(%3 244), Linear Programming (A3 # &)

Abstract

The gears which are used to transmit power and motion in most machines should be designed
to satisfy the limit conditions in terms of the bending stress, the contact stress, the thickness of
the lubrication film, and the increase of the maximum local temperature. For the pitch line
velocities of middle range, the limit on the contact stress between gear teeth dominates among
these factors, which requires the stringent analysis of the contact phenomena between the
meshing teeth. In practice, the contact between the mating teeth has been approximated to the
contact between two idealized frictionless cylinders, and contact stress distribution has been
found by applying the Hertz's formula. however, since the actual tooth profile is generated by an
involute curve and the tangential load apparently exists due to the relative motion and the friction
between the teeth in contact, these actual condition need be considered for scrupulous analysis.
In this paper, the frictional contact problem between two involute teeth is analyzed to obtain the
distribution of tangential tractions. In the process, finite element method is used to calculate the
necessary flexibility matrices for the pinion and the gear and the solution is effeciently found by
using an optimization technique. The analysis of the frictional contact problem between involute
gears by the proposed algorithm seems to provide an accurate method to obtain the distribution
of the compound contact stress which governs pitting, one of the most improtant factors for gear

failure.
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