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Abstract

It is clear that when the amplitude of grinding chatter increases enough the contact between
grinding wheel and workpiece cannot be sustained and the loss of contact occurs during a period
of grinding chatter. In this paper the behavior of nonlinear grinding chatter due to the loss of
contact has been studied.

A nonlinear grinding chatter loop is developed where the loss of contact is considered as a
nonlinear element of asymmetrical gain. The analysis is carried out in the time domain by
numerical simulation and also in the complex domain by use of describing function method.
The results show that two typical patterns of nonlinear grinding chatter can originate from
the nonlinearity. One is an irregular chatter which is characterized by the fact that with
progressing grinding time the high chatter frequency at starting stage decreases to the natural
frequency of grinding structure while the chatter amplitude increases and decreases repeatedly.
The other is a limit cycle chatter of which the amplitude and frequency converge to constant
and remain. This nonlinear behavior of grinding chatter has been well analized by the describing

function method and confirmed by the numerical simulation.
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Fig. 1 Model of grinding system
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Fig. 2 Block diagram of the nonlinear grinding
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Fig. 8 Behavior of limit cycle chatter
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Table 1 Comparison of limit cycle solutions
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