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Variable Structure Synchronization Control for the Single-mass
Nonlinear Sharp Resonance Vibration Machine

Li Xiaohao Liu Jie Liu Jingtao
(School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110004, China)

Abstract

Based on the dynamic model of single-mass nonlinear vibration machine which driven by dual
motors, the phase-difference state space equations of dual exciting motors were deduced. Under systemic
sharp resonance conditions ( frequency ratio was 0.95 ~ 1.05), the nonlinear variable structure
synchronization controller was designed, and the parameters of the synchronization controller were
deduced by theoretical method. The results of numerical simulation showed that, using the variable
structure synchronization control strategy to make the dual exciting motors realized the control
synchronization motion have more dominance than the traditional PID synchronization control strategy
which widely used in industry control field. The variable structure control synchronization strategy could
effectively improve the performance of synchronization for dual exciting motors by reduce the
synchronization error which caused by the performance difference of motors, exterior disturbance and so
on. It could also improve the vibrating characteristics of nonlinear system.
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Fig.1 Mechanical model of nonlinear vibrating system
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Fig.2 Rotational speed tracking simulation curves
for dual exciting motors
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variable structure control
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motors variable structure control synchronization
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