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% Stick-slip vibrations
* linearization method
> Mass-on-moving-belt
® Pure-glip vibrations
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! Self-excited vibrations

2 Friction induced vibrations
*squeal

chatter

°clunk

® Minimum relative velocity
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Abstract

The stick-dlip vibrations are nonlinear self-excited oscillations in dynamical systems such as
machine tools, which generate squeals and ruffle the surface of work piece. In this paper, a
more accurate analytical approximated solution for stick—slip vibrations is presented by a
linearization method. The one degree freedom model, “mass-on-moving-belt” is considered
for describing friction-induced vibrations with a friction law which describes friction forces
that first decreases and then increases smoothly with relative interface speed. Analytical
expressions are approximated for the conditions and the amplitudes of stick-dip and aso
pure-sip oscillations. The results are illustrated and compared with the results which are
achieved by numerical simulation of the equations of motion and also with the analytical
solutions of other researchers. These comparisons demonstrate higher accuracy of this smple
method than the other analytical method.
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