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Iterative Learning Control for Ball-screw-driven Stages with Robustness to Reference Trajectory Variation
Takumi HAYASHI*, Hiroshi FUIIMOTO (The University of Tokyo)
Yoshihiro ISAOKA, Yuki TERADA (DMG MORI CO., LTD.)

Ball-screw-driven stages are widely used as feed systems of industrial equipment such as numerically controlled machines.

Therefore, high-precision position control of ball-screw-driven stages is required. However, rolling friction deteriorates con-

trol performance. In this paper, a friction compensation method based on iterative learning control is proposed. The proposed

method can achieve high control performance by using basis functions and data-based friction model. Through simulations

and experiments, the proposed method is compared with other friction compensation methods and the effectiveness of the

proposed method is verified.
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Fig.2. Characteristics of rolling friction.
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Table 1. Parameters of the nominal model.

Nominal inertia J,, 0.015 kgm?
Nominal viscosity coefficient D,, 0.1Nmsrad™!
Torque constant K1 0.715NmA"!

Ball-screw’s lead R 1.91 mmrad™!
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