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Simulation of tracking errors for non-circular cutting using voice coil motor
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ABSTRACT

A Simulation model is developed to minimize the path tracking errors when the non-circular cutting is
done by a VCM(voice coil motor) driven tool. The relationship between PWM(Pulse Width Modulation)
duty ratio and velocity of voice coil motor is theoretically derived from combining the circuit equation
for the coils and the motion equation for the magnetic rod of the voice coil motor. The path tracking
errors are showed differently according to the rotational speed, the number of segments and the control
period in digital control. Given a required accuracy in the non-circular cutting, the optimal values for
those parameters are determined based on the developed simulation model.
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Fig. 1 Block diagram of VCM system
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Fig. 2 Maximum tracking error of VCM
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Fig. 3 Bode diagram of system
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