
An Investigation of Certain Dynamic Instabilities in Dry Sliding –
Activities

The objectives of this investigation of dynamic dry sliding friction were twofold.  The
first objective was to determine the effects of surface layers and surface roughness on the
dynamic stability of sliding.   The second objective was to determine the effects of
dynamic instabilities on observed friction phenomena.  The basic configuration which
was investigated is shown in Figure 1, in which two elastic bodies are pressed against
each other and are in sliding contact along their interface.  This configuration was altered
to include surface layers on one or both bodies, to include surface waviness, and to
include a separation zone.

The activities included two related areas.  The first area was the determination of the
effects of surface layers (elastic properties, density, and thickness) and surface roughness
(amplitude and wavelength) on the magnitude of the dynamic instability in dry sliding.
The analysis was of the dynamic motion of the elastic bodies with a Coulomb frictional
interface.  The methods used were integral transform techniques, Fourier series analysis,
and the numerical solution of singular integral equations.  Secondly, the effect of dynamic
instabilities on observed friction was investigated by analyzing interface stick-slip,
separation pulses, radiated body waves, and incident body waves, on friction.  These
analyses also used dynamic elasticity with simple Coulomb friction along with the
methods of integral transform techniques and the numerical solution of singular integral
equations.
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Figure 1. Two elastic half-spaces in sliding contact.
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