TRBIRTH 130 2005 ARNE (RTRARIN A P
= = 2 o
74 2l& Meds 4

HEY, EYE (HEY ™rISEm),

b

rot

PMLSM 2| =& AM A
3" (OTIS-LG)

Optimal Design of Permanent Magnet Linear Synchronous Motor for Reducing Thrust Ripple

S.1.Kim', J.P. Hong" (Electrical Eng. Dept. CNU), H. 1. Cho"* (OTIS-LG)

ABSTRACT

This paper deals with the optimal design of a permanent magnet linear synchronous motor (PMLSM) with the analysis of
prototype PMLSM. In the PMLSM, thrust ripple is one of the causes disturbing high-precision position control. Therefore,
Response surface methodology (RSM), oné of the optimization methods,:is applied to obtain the shape decreasing thrust
ripple of the prototype PMLSM. In the end, characteristic analysis of the PMLSM is performed by space harmonic method
for shortening of a computation time, and final results is verified by finite element analysis.
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Table 1 Comparison of measured roughness data

Design variables Description Vatues {mm]
A 394 29.1
B T % 234
C BT Fol 71
C = 22
E Y = 4.8
F =Y Feol 8
G 2Y W% 9.8
H g ol 53
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Fig. 1 1/2 configuration of prototype PMLSM
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Vp =-91+8.2B+16.1C-0.13B-0.94C"+0.04BC
Py = 185.1-12.1B-0.34C+0.2B+0.04C*-0.005BC

Table 2 Design area

Coded value -1414 | -1.0 0 1.0 1.414
Real Bfmm]} 298 300 | 305 § 310 312
value Cimm] 49 5.0 53 56 5.7

Table 3 Central Composite Design (CCD)
Experiment No. B C
{ 1.0 -1.0
2 -1.0 1.0
3 0.0 1414
4 0.0 0.0
5 0.0 -1.414
6 1.0 1.0
7 -1.0 -1.0
8 1.414 0.0
9 -1.414 0.0
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Fig. 2 Response surface of average thrust
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Fig. 4 Region of muiltiple responses
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Table 5 Comparison of permanent magnet and coil .

Prototype Optimized
PMLSM PMLSM
PM [mm*) 23.4%7.1*53 30.3*5.3*53
coil [mm?] 19.4*8 22*6
Table 6 Results of finite element analysis
Prototype PMLSM Optimized PMLSM
ToeN} T%]} Tave[N] T{%]
109.92 0.5 106.4 0.28
HAHHAAE 38 2 Jlr optimized PMLSM<
prototype PMLSM¢} W] it
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