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Abstract

A discontinuity of magnetic circuits according to the end effect is generated in PMLSM. And
magnetic state of the 3 phase coils becomes unbalanced. Due to the unbalanced magnetic state, the

unbalanced flux linkage, back electro-magnetic force and inductance of the 3 phase coils appear. In

result, the circulating current is generated by unbalanced inductance even if the input voltages are in
balanced state. Then the thrust and efficiency are decreased because of the circulating current.
Therefore, in this paper, the unbalanced inductance and the thrust reduction according to discontinuity
of magnetic circuits are analyzed by FEA(ZD). To demonstrate the validity of the analysis results, the
experiment results are compared with analysis results.
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Fig. 1. Structure of PMLSM
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Table 1. Specification of analysis model

Item Value
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A A2 YA
2 =olA AHEst ndd JHeadd e
PMLSMe]t}. PMLSMS] 745, A7]A}e] A|-&5%

Zol| olale] AAF o7 tJHlEZ (detent force)©]
HEAIE A E =3 (thrust) W = 7F At s o2 =t} 1

@D

H 1ol 7hs A gEe] B4 PMLSMe] 7]
25 YeRd 18 1004 K= k) 3ho] H7)At
Ao Ut Wie] 7hsake] @il fjx13ht. &

o 2 R A T Eal] ofae] e 7t 4

Quluizg Byg oz olak 22 7ha APNS 1
2al7) Slakel AR A - 25 Fxol o5

10lmm] 9] skew= A]3Y5}3 0™, skewA| &Yool 2]t
Feo] AES BAs] 98l 7ol 4lmml]
o] oW aLS AAEAL F 1o sfX o] 7] EA}

G HERASIH

3. MEYH

Linear
Encoder
Mover
(armature)
= Double side
Sliding bed = W PMLSM
Stator
29 (Permanent
Magnet)
Amplifier Load-cell

Ogl 2. AEEH| 3 JiHAE
Fig. 2. Experimental equipment and variable
resistance
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Table 2. Constant Back EMF

U \Y W
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Table 3. Inductance and current

9] \ W
Aed | Mg | 14501 15718 | 14.638
[mH] Ak | 16567 | 17126 | 15485

A 3l A 7k 6.53 6.06 6.51
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Table 4. Inductance and current
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