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Dynamic Characteristics of Mechanical System in Linear Motor Feed System

YANG Xiaojun, ZHAO Wanhua, LIU Hui, ZHANG Huijie

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To obtain the desired dynamic precision, aiming at the dynamic characteristics of the
mechanical system neglected in previous researches, the dynamic model of mechanical parts in
linear motor feed system is established with d’ Alembert principle to analyze the dynamic
characteristics and influence on motion characteristics of feed system. The theoretical and
experimental investigations are implemented in the mechanical system of linear motor feed test-
bed. Meanwhile the influence of mechanical frequency characteristics on the dynamic precision of
feed system is analyzed and discussed. The results show that the mechanical system is endowed
with complex dynamic characteristics although all intermediate transmission mechanisms are
canceled, which affect the dynamic precision. The higher gain in speed control loop, the higher
natural frequency of mechanical system in feed direction. With the increasing feed speed, the
frequency and amplitude of each vibration mode of the table increase, and for the double velocity,
the displacement fluctuations of table caused by the pitch vibration and yaw vibration are
increased by two times.
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