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Research on Partial Slip Contact Behaviors Under Temperature Effects

YANG Yang', WANG Kaimo', SHEN Huoming', WANG Yuxing"’
(1. School of Mechanics and Aerospace Engineering, Southwest Jiaotong University, Chengdu 611756, P.R.China;
2. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, P.R.China )

Abstract: Aimed at the partial slip problem of contact interface between assemblies at different temperatures, a semi-
analytical model for 3D steady-state thermoelastic partial slip contact was established. Based on the thermoelastic theory
and the heat conduction equation, the frequency response functions of the half space under heat flux and force load were
given, and the corresponding influence coefficients were established. With the discrete convolution and fast Fourier
transform (DC-FFT), the partial contact between the rigid high-temperature indenter and the thermoelastic half space was
efficiently solved. The heat conduction behavior was assumed to follow Fourier’s law, and the stick/slip state on the contact
interface was determined under Coulomb’s law. Based on this semi-analytical model, the effects of external loads and
temperature differences on the surface pressure distribution, the friction distribution, the rigid body displacement, and the
stick/slip evolution behaviors, were analyzed in detail. The numerical results show that, the increase of the temperature
difference will lead to a decrease of the contact area, result in an increase of the peak values of the normal pressure and the

friction, and significantly influence the regions of the stick zone and the slip zone.

Key words: thermoelastic contact; partial slip; semi-analytical method; discrete convolution and fast Fourier transform;

conjugate gradient method
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model parameter value
normal load P/N 20
tangential load Fy/N 0~09)xusP
tangential load F,/N 0
friction coefficient u s 0.3
ball radius R/mm 18
maximum Hertzian pressure pmax/MPa 907
elastic half space modulus E/GPa 210
Poisson’s ratio of elastic half space v 0.3
thermal expansion in coefficient elastic half space K 2.0%x1073
elastic half space heat transfer coefficien Q/(W/(m-K)) 60
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Fig. 9 Relationships between the rigid body displacement and the tangential load at different temperatures rises
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