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Influence of stator magnet track splice dislocation on performance of

moving-coil permanent magnet linear motor

WU Jun, SONG Lei, ZHOU Wenwu, HUANG Shengjun
(College of Artificial Intelligence, National University of Defense Technology, Changsha 410073, China)

Abstract: The land-based vehicle electromagnetic launcher for unmanned aerial vehicle is a new kind of take-off device. In order to realize the

high maneuverability, a bilateral moving-coil permanent magnet direct current linear motor with the stator magnet track section splicing structure

scheme was presented. In order to evaluate the influence of stator magnet track splice on the performance of the motor, the permanent magnet linear

motor model was established. The influence of the up and down dislocation, the left and right dislocation and the tilting dislocation of the segmented

splice were analyzed by using the finite element analysis software. Based on the analysis, the allowable magnet track splicing offset range was given.
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Fig.1 Moving-coil permanent magnet linear motor for

electromagnetic launcher
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Fig.2 Structure of splice permanent magnet track
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Fig.3 Permanent magnet surface current model
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Fig.6 Permanent magnet array arrangement and

equivalent current distribution
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Fig.7 Electrical grid mesh of motor
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Fig.8 Magnet track splice up or down dislocation
B 2l B o T B 2 AN I R, HL I sl e
FEWAEIE K ; 31 7E A =FlARZS I, #1221k
BT

Glnn A AR AN A
PR 7‘
L 4 Pt SRR
i’}
A3
i
2 L
----- BB
1 BB
.......... TGN BY
0 100 200 300 400 500 600 700

t/ms
K9 ) BASAL T mm #2841 D0
Fig.9 Thrust waveform when upward dislocation 1 mm
P 1O Jfr /8 g g A B 67 A ] ) 5 4 7 e
(ARG O Al LUA Y, HE ) i Sl e B 554
WEE LA /N S5 T A B 2 R A 8 I L, (R N 4
VBN R AR Ko

6.35

6.3r

) el / kN

015 lI l.l5 2I 2.‘5 3
R /mm

P10 gy b B A [ o g 4 g e (A A 1 B0
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different distances
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Fig. 13 Magnet track splice left or right dislocation
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