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Development of a Servo-system for Straightness Improvement of
Linear Motor Stages

wOOF % R

(Jeng Duk Choi -

Min Sig Kang)

Abstract - In this paper, we propose a slider servo-mechanism driven by electro-magnetic actuator to improve
straightness of linear motor stages. Based on axial-position dependent deterministic characteristics of the straightness
error, a feedforward compensation control is appled to reduce the straightness error. In the consideration of uncertain
properties of friction and its effects on positioning accuracy, a sliding mode control is applied. The effectiveness of the
suggested mechanism and the control performances are illustrated along with some experimental results.
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Fig. 1 Schematic drawing of experimental set-up
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Table 1 System parameters

Symbol Parameter Value

m Mass 0.5Kg

A Area of pole 8x1073m?

1 Bias current 0.654

K; Current stiffness 2.066 N/A

K, Position stiffness 624.22N/m

K, Amplifier gain 0.4A4/V

Yo Nominal air gap 1.5mm
Distance between poles | 23.0mm
Encoder resolution 0.1um
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