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Analysis of Incipient Sliding Contact with Orthotropic Friction Condition
Subjected to Tangential Load and Twisting Moment

Sung Chul Lee, Byung Man Kwak and Oh Kwan Kwon

Key Words : Sliding Contact (wj122§ & %), Friction Law (=} 34 &), Micro Slip(r]Ajv]28),
Frictional Traction(=}%#), Linear Complementarity Problem (43 Ab¥ A £4))

Abstract

A numerical scheme is developed for the analysis of incipient sliding contact with orthotropic
friction condition subjected to tangential load and twisting moment. The inherent nonlinearity in
the orthotropic friction law has been treated by a polyhedral friction law. Then, a three-
dimensional linear complementarity problem(LCP) formulation in an incremental form is
obtained, and the existence of a solution is investigated. A Lemke’s complementary pivoting
algorithm is used for solving the LCP. The scheme is illustrated by spherical contact problems,
and the effects of eccentricity of elliptical friction domain on the traction and stick region are
discussed.
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Table 1 Initial configuration of spherical contact

Body 1 Body 2
Radius of sphere r=01m r;=01m
Young’s modulus E,=2x10" Pa E;=2x10" Pa
Poisson’s ratio =03 v,=0.3

. y 1 1 V1 1— V% _ 11
Equivalent Young’s modulus +—= E=1.099x10

E E E;

. . 1_ 1,1 —
Equivalent radius F_r_-*'_ Rf— 0.05 m
Normal load P=5000 N
Radius of contact circle (355 ) =1.195%10"°m

3P o 2
Max. contact pressure Sm,———y—l 672x10° N/m'
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Fig. 15 Variations of stick region with increasing of twisting moment
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