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Research on thickness parameters of the permanent

magnet switched flux linear motor

WU Huiling', CAI Jiongjiong®
(1. College of Engineering, Lishui University, Lishui 323000, Zhejiang, China; 2. School of Automation and
Electrical Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: Through analysis of the characteristic expressions of the air gap flux density
constraint of the permanent magnet switched flux linkage motor, the permanent magnet
thickness shares a parabolic constraint relationships with the special air gap flux density, apart
from other constraint relationships with the frequency and maximum speed of the power
supply. The numerical analysis has validated that the change of motor performance under the
permanent magnet thickness h,, accords with the above change rule. The parameters of the
prototype are calculated and the safety performance of the permanent magnet is verified by
simulation of the temperature field.
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Fig. 1 Typical magnetic circuit diagram of switched flux linear motor
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Fig. 2 Relation between B; and h,,
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Fig. 3 Relation between thrust/meter and A,

1.0

—A— 53 mm
@S2 mm

10 11 12 13 14 15
ARBGAARIE B R, /mm

4 WRNHE ha KAR

Fig. 4 Relation between power factor and h,,

MIE 3~4 W LLE 22 Ay, 7E 9~15 mm Z [A]AS I . il 35 J52 B2 f) 38 1« el AL A A HR 0 0 20 25 TR K0
EEGE AR AR S A 22 5, A A S HASFE 15 mm K045 B f KB 2 R BRI e KA 0y .
IR 15 o A S B d R 3 5 R AT R A i R B S e R HE T R AR TR B4 i R VR R 2 R
AFL S e R ) 73 T VAR 2 5 0 A 7 T TR 0 B 6 R

N T Bk — AR A LA R A [ BT AN () i A R AL I L BIL AR g R 2 A DR R £ X AN [
B RIS [+ Ay A P N AL PR REREAT T RR(ELTHAY 25 R AN AT 5~6 Fo .

by
(=
1

——S[512 mm
—— {513 mm
—a— 5[4 mm
—— S5 mm

2B KNELHE)
s 2

2N
—_
=)

(DAL

75 10
HLL /(A - mm™)

B 5, =15 mm B4 bR 205 A % R C R
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Table 1 Parameters of the prototype
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Fig. 9 Heat distribution of armature
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