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Response Analysis for a Vertical Vibration Model of Four—roller Cold
Rolling Mill under Gaussian Colored Noise Excitation

CHEN Xiaofei, LI Jing’, GUO Rong
(School of Applied Sciences, Taiyuan University of Science and Technology , Taiyuan 030024, China)

Abstract:In this paper, the nonlinear dynamic responses of the vertical vibration model of four—roller cold rolling mill with har-
monic force and Gaussian colored noise excitation are investigated. The vertical vibration model of four—roller rolling mill is theoret-
ically analyzed by the averaging method and the stochastic averaging method, respectively. The correctness of the approximate ana-
Iytical method is verified by Monte Carlo numerical results. Finally, the influences of the random excitation on steady-state re-
sponses of rolling mill system is discussed. It is found that the noise intensity and correlation time of the colored noise can induce
the occurrence of stochastic transitions between low—amplitude and high—amplitude oscillations. This study can provide theoretical
guidance for the realization of vibration control reliability design in the four-roller cold rolling mill system.

Keywords:four-roller cold rolling mill; Gaussian colored noise; stochastic averaging method; stochastic transitions
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