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A Study on the Optimal Acceleration Profile to Reduce Vibration of PMLSM

TR Ea B kK
(Dong-Yeup Lee - Gyu-Tak Kim - Young-Hyu Choi)

Abstract- This paper presents vibration minimization of a PMLSM driven feed-slide by using optimized smooth velocity
curve with finite jerk. First of all, the PMLSM was designed and made to reduce detent force. Next, a PMLSM driven
feed-slide system was mathematically modeled as a 4-degree-of-freedom lumped parameter model. The key idea of our
vibration minimization method is to find out the most appropriate smooth velocity(feedrate) curve with finite jerk. The
validity of our proposed method has been verified by comparing computer simulation results of the feed-slide model with

experimental ones.
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Table 1 Specification of PMLSM
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Table 2 Back EMF
Vrms velocity ke
u 1521 0.478 31.820
\ 15.03 0.476 31575
w 15.28 0.475 32.168
average 31.854
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Fig. 4 The characteristic of back EMF
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Table 3 Input parameters of genetic algorithm

Parameters Value
Maximum generation 150
Population size 60
Number of variable 3
Probability of Crossover, 2. 0.8
Probability of mutation, #m 0.01
v, 9
Length of binary v, 9
string y3 12
[bit] 3

Zx Vi 30
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Fig. 14 Flow diagram for optimization
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