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Numerical analysis of stick-slip phenomena and non-uniform slip propagation
using super/sub-loading surface friction model
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Numerical analysis of stick-slip phenomena and non-uniform slip propagation
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Abstract

We have proposed a super/subloading friction model which incorporates the superloading surface concept into the
subloading friction model based on elasto-plasticity theory. The proposed model is characterized by the following two
points: (1) the state in which the static friction coefficient is larger than the kinetic friction coefficient is considered as
the "bulkiness" of friction coefficient by structure of contact surface, and (2) the decay and healing of the structure is
described by an evolution rule for capturing state transition from static to kinetic friction. In this paper, we show that
the model is capable to describe stable sliding, stick-slip phenomenon and the differences of slip phenomenon
associated with change of normal stress. The model was also implemented in the boundary conditions of a dynamic
infinitesimal deformation elastic analysis, and it was applied to a simple shear deformation field. The results showed
that the normal stress distribution on the contact surface becomes non-uniform with elapsed time, and that slip occurs
from the region where the normal stress decreases, and the slip region expands and propagates to other regions with

rearrangement of stress.

Key words: Friction, Stick-slip, Slip propagation, Elasto-plasticity, Dynamic analysis
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