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The Analysis of Skewed Armature Effect for Reduction of End Edge Cogging Force of
Stationary Discontinuous Armature PMLSM
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ABSTRACT

The permanent magnet linear synchronous motors facilitate maintenance, for it is structurally simple compare to rotating machine
and has lots of advantage such as a precision control, high speed, high thrust and so on. However, it causes an increase of
material cost because of structural characteristics that need to arranges the armature on the full length of transportation lines. Thus,
in order to resolve this problem, we propose the discontinuous arrangement method of the armature but the edge always exists due
to the structure when the armature is arranged discontinuously. Due to this edge, the cogging force is greatly generated and it
causes thrust force ripple generating noise, vibration and decline of performance. Therefore, in this paper, we examined the
characteristic of end edge according to the skew angle through 3-D numerical analysis using finite element method(FEM) and
improved the operation characteristics.
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Table 1. The specifications of PMLSM

Items Value
Number of poles 8[Poles]
Height of PM 3[mml]
Mover Length of PM 26[mm]
Pole pitch 30[mm]
Back iron height 6lmm]
Back iron length 268[mm]
Number of slots 9 [slots]
Turns per phase 75 [turns]
Slot pitch 40 [mm]
Armature Slot width 24 [mm]
Width of teeth 16 [mm]
Height of teeth 20 [mm]
Armature length 360 [mm]
Stack length 50[mm]
Mechanical air-gap 5lmm]

Back iron
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Permanent magnet(N)  Permanent magnet(S)

e e s el e e s —

. PMLSMe| 7|22 &
Basic model of PMLSM

a4
L}

. PMLSMe| 7|22

2.1 712Ed9 34 A

E 1ol PMLSM®| AtgE depdth G7A4E
Nd-Fe-BEIY 22 30[mmle] = A t7AS Fof 8
=Sz wjAsilen 7hsAke]l FHol= 268[mm]e]
o 7R £% 34 AOlmmlE F 9EFS wiA 6t
om A7|zke] Zdol= 360lmml= T El Stk
w5 A7 Ao YHlE 16lmm], #ol& 20imm]e]

W 7tEA, GFAA, 7R AF 2 50[mm]]
ot 3 AY Y @S¢E Dltunlel™  Air-gape

Simmle.2 FAET 28 19 PMLSMe 7]|End
< YeERST

2.2 3D FEM X341 2] Meshz7
FEMol&+ a4 7+8 53709 & 9 9(element)



A7|A} Bk A] PMLSMe] @t 3709 A7hg 913k A7) ~77ke] 93 #4
o= v, 7 a4 diE d¥mode)olgts ¢ A & 7|8 BEoA dAsE o 3AEe BEAS b
oA ZAFe=(trial function or interpolation fun—-  2+3l7] Y8 3D FEM xe1A& 33t}

ction) ol §3te] 2AHE 22N FHE F o

& A Tzl s x3stel 24 & Fete A
HAEoR & dodS of9A EEet=rf] et
3|M A ol FEgFE AA AvHel EF oW 5
A& F2 gt shifol] mpEka W] 7o) Aol
Al "k B =wddA bR 249 A4S 35
Ag&AEe] Jget gobs 3 T FHEFE
W e 2daiA AAslok ghvh 5= 3D FEMS] 7
T FARSE G A 1EEhy] Wi guke ma®
Ao 2L 71sioF g}, wpEhA] Z]EE™] g5 v
AxAL FUA AN AEA A & G
A59 W4 A71E mm]FH 10lmm]7HA] 1[mm]
(AR zAsto] videl wE & 37E gk
Wtk 2 A3 1[mmlet 10lmm]=l< e 225k A

ol 121[NJeZ 1[mm]=ge] gkl 2243[N]7]
FO= 54[%]9] ApelE Hof yrA 4 g9 1
7 A7) mE G2 FdHer AE5S s
oA 1mm] 222 10[mm]= 2ol Bjste] 3f4]
Azl A BHf o), 9k G-kl A 20m) o] o] Aol
= HA7] "ol of 59 dyeM= vH =de
10lmm]z A7gste] &7z A4sdrt. & 20]
mld 27]e] uhE aiA =4 dEE UEith

o

B 2o N
2oy N
Lo by
o

)

il

ol

k=)

i)

e
O

QA AbolelA
spll s ol w
ol sk d
tol vpeha 9tk 7R A7) Ak 118

]
Ro A wAsle Folge sbEate] A8 Wikl
H

offt

ol

of

o

Falge
o el oluk, ol 7HEAE 477 Fox
Solt Yoz gl HEAE HEA7
£, FEA7E 47142 Heluhs W olA
Qe AbEae AW Pt Bepgy
NEAE AN FoR HEE
HEAE FEATA Ak s

o

oo R 2o o

lo

o oot
M |o

2 = 3700l w2 A =AH AE]
Table 2. The status of analysis conditions according
to the size of mesh

Mesh f}f_} ifg 22 | AWS
1[mm] Tday 420GB 16255539 3089561
2[mm] 2day 134GB 5182959 1138961
3[mm] 1.5day 81GB 3100647 766783
4[mm] 1day 64GB 2311276 624851
5(mm] 20hour 50GB 1881518 547506
6[mm] 18hour 43GB 1617895 500268
7lmm] 16hour 39GB 1447414 469866
8[mm] 15hour 36GB 1330232 449074
9[mm] 14hour 34GB 1238332 432941
10[mm] 13hour 32GB 1159894 418966
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