MO - NSt - ALEZ8 =2A1 RI3 A H3S 1997.6

Lead Angle Hojol|l < st

280

ez M

HPXMY AHT MSY|9 23 2|= NI

Torque Ripple Reduction of a Closed-Loop Driven
Permanent Magnet Stepping Motor by Lead Angle Control

ol HH MECQ 2L ZF
(Hyun Chang Lee, Ho Ik Jun, Kwang Joon Woo)

Abstract : In this paper, we will show that the torque ripple in closed-loop drives of permanent magnet

stepping motors is reduced as properly selected lead angle control method. We propose an instantaneous torque

equation, which is the function of lead angle, to estimate the influence on torque ripple. We design a closed-loop
lead angle control system based on the proposed instantaneous torque equation and measure the instantaneous
torque in various excitation modes. It is shown that torque ripple is greatly reduced, as seen from the

experimental results as well as from the computer simulation results. For example, torque ripple reduced from
78.25% to 46.82% in the case of 50 PPS single-phase excitation mode operation.

Keywords: permanent magnet stepping motor, torque ripple reduction, properly selected lead angle control,

instantaneous torque equation
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waveforms of stepping motor in two-
phase excitation (f=50 PPS).
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waveforms of stepping motor in single
—phase excitation (f=50 PPS).
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waveforms of stepping motor in two-phase
excitation (f=50 PPS).
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