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A Study on the Control of a Linear Motor System of the Universal Machining Center

Kyoungchul Kong and Doyoung Jeon

ABSTRACT

Though the technology on the ultra-precise machining has been developed intensively, the high speed and high precision
for large machining range is still very hard to achieve. The linear motor system for the universal machining center is proper
for high speed and high precision, but it has drawback of sensitivity to disturbance. In this research, two degrees of freedom
controller based on the zero phase error tracking controller (ZPETC) and disturbance observer are proposed to improve the
tracking performance and dynamic stiffness of linear motor system. The proposed controller is verified in simulations and
experiments on a nano-positioner system, and the experimental result shows that the tracking performance improved. In
addition, the PID optimization method is proposed for the commercialized controller such as the PMAC based system. The

tracking as well as impedance is included in the cost function of optimization.

Key Words: Universal machining center (3% 7}3-71), Linear motor (2] 1 ©] =.¥]), Dynamic stiffness(& % “34)
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