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Design of a Hybrid Controller to Eliminate the Force Ripple
in the Linear Motor

Kyong Chon Kim', Jung Jae Kim*, Young Man Choi* and Dae Gab Gweon*
"KAIST(Korea Advanced Institute of Science and Technology) Mechanical Engineering

ABSTRACT

The proposed hybrid controller consists of PID controller, feedforward controller and RLSE (Recursive Least Square
Estimating) adaptive controller to compensate the force ripple that is periodic function of position in a linear motor. The
modeling of force ripple is divided into the current-dependent and current-independent components. The current
independent components never change as the current into the linear motor changes. On the other hand, the current-
dependent components change as current varies when the velocity and load of the linear motor change. The proposed
controller can compensate both force ripples. The feedforward controller compensates the current-independent components
and the RLSE adaptive controller compensates the current-dependents components. We verified the performance of the
controller by simulation and experiments.
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Fig. 4. The FFT results of the force ripples.
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Table 1. Specifications of the system.

Classification value
Period of the magnets 60 mm
Mass of the mover of linear motor (M) 10.8 kg
Motor force constant (K) 38N/A
Offset of the friction force (fp) 18. 493 N
Slope of the friction force (fy) 0.0478 N/m/s

Table 2. Specifications of the hybrid controller.

Classification value

Gain of the PID controller| K, =30, K4=200, K;=0.15
Initial value of the 9 [0000]
Initial value of the P [10000106000100001]
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