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Abstract

This paper is concerned with exponential stability of a single-tool orthogonal cutting
system, which is modelled as a Markovian jump system with time-varying delay. A new
method using varying feed rate control is presented. Sufficient conditions for
exponential stability in the mean square sense are obtained using the Lyapunov-
Krasovskii functional (LKF) method. Furthermore, a robust stochastic stability criterion is
established for the discussed system, in which the system matrices and the mode
transition rate are partially known. The effects of delay parameters on the exponential
convergence rate of the system states are also discussed. An illustrative numerical
example is provided to demonstrate the effectiveness of the proposed approach.
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