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Controlling Chaotic Vibrations in Power Transmission system with Spur Gear Using

Sliding Mode Control
Gh. Arian School of Mechanical Engineering , Shiraz University, Shiraz, Iran
S. Taghvaei School of Mechanical Engineering , Shiraz University, Shiraz, Iran
R. Vatankhah School of Mechanical Engineering , Shiraz University, Shiraz, Iran

Abstract

Vibrations due to backlash and other nonlinear effects is a common problem in industries with power transmission systems with
gear. Various dynamic models show chaotic behavior in power transmission systems that use spur gears. The aim of this study is to
control the chaotic behavior in spur gear transmission system by transferring the system onto an existing unstable periodic orbit and
tracking the trajectory using sliding mode control. The proposed model in this study considers a pair of spur gears with time
dependent stiffness, backlash and static translation error. Firstly, the dynamic equations are extracted and the effect of model
parameters on system response are indicated by simulation results. Then using Poincare’ map and an efficient algorithm, the unstable
periodic orbit is detected. Finally, the sliding mode controller is designed to track the desired trajectory obtained from the unstable
periodic orbit. The simulation results show the performance of the proposed controller.

Keywords: Chaos, Chaos control, Spur gear system, Unstable periodic orbit, Sliding mode control.
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