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Finite Element Analysis for the Lamination Process of a Motor Core

using Progressive Dies

K. Park’, I. S. Lee, K. ]J. Jang, and S. R. Choi

Abstract

In order to increase the productivity of electrical parts, manufacturing processes using progressive

dies have been widely used in the industry. Motor cores have been fabricated using progressive

stacking die with the lamination procedure for better electro-magnetic property. For the proper

design of a process, a prediction of the process is required to obtain many design parameters. In

this work, rigid-plastic finite element analysis is carried out in order to simulate the lamination

process of the motor core. The effects of the embossing depth and the amount of deviation are

investigated and compared with experiments.

The forming process can then be predicted

successfully from the results of analyses, which enables to design appropriately the die and the

process.
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Fig. 1 Schematic view of motor core
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Fig. 2 Strip layout for the progressive die
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Fig. 3 Analysis model for the stacking process

g A7l A2APY H4¢ A 43¢
AR 2%AL LIHTA B LA 2
e dFe 23Y PEI9e YL AR
sl #5% + gom, o thew go EH
At

an‘c =2!tf LmI,ZrdZ (3)

1 . . . .
:—zan[Z:l'c‘,zr‘(z'g—z'l)
AN me etBAF, v AEEH, r&

W&o 07, 2% 2= 24 45999 2
A%, ne HE 99 We) 24 ASE olvlatn,

-620 -



e o
n
rir
[\"]
3
fo,
P
2
ofy
2

>
W
fo
08
2
iy

N

4%
o2 #Hojgch Fig. 4o #H2%
A

-

r4
ST
LUE U WY
A1 IR
1 11
1 3

L
1

X

Contact area

Fig. 4 Mesh structure for contact area

4. §¥zA0) BE ezl AHY A%

41 €49 FA HE 23 945

A @M %58 5 AFo FER B
o] EolgFE npRYel Frhuch ARy A
ZRcd pE 23AF FdFe] FAUTE A2
%9 ®WHol Fbshel shEEe Fbse wm,
23% =AY S gobd AFel wng 7
S0 EART old THHY sge Az
oz AEe WA AL #AA Do
wehd sy e 9% PEIdel 379
Se HAE A9 HASA $XF AA AR
FuBe APATAk B 0B A ARA
AU FE 0.12mmPE 0.18mm7+A 0.0lmm 9
2 FANAMNY Auy B4 2 HFAAY o
Hg +9eih Table 101 4312l Wapo) m
& shage wng gesgh

etel@imm) | 012 | 0.13 { 0.14 [ 0.15 | 0.16 | 0.17 | 0.18
tel@(%) | 60 | 65 [ 70 | 75 | 80 | 85 | 90
Ot 3 (kgf) 10.997 | 1.603 | 1.174 [ 1.2261.417 | 1.421 ] 1.469

Table 1. Friction force wrt. stroke

A4 AYELE 2A9 FAO02mm)o)
HdZe vER FAgsHAUG. Fig. 49 /382
M AAZEE Adojz ASlEC) wE AFHY
H3lE aHEZ2 =AY vhREe wsls
AAEH ¢ o] F7gl el wtRHol 5}
HE 9 80% olddAME FiEA 258
d F gl oY HYe B HAEgA @
37 8 Aoy oz niddo] A Yok ¢
UE 5% oo AnE Uiyoz A4S F3
A =g A E 2 o] 8 H(separation force)2 A3}
o Fig. 59l Fdl1iz2 =AAT. $Ze 2
g vuEd HHdFdnz doj virEe ¢
dFol Zo1gtel e AL Forsts e &4
¥ olgye ¢Ysol 0%Y W FANULS
4 F A

20
[ —~

g ‘»
x 15
g SENEN
0|
c 10
]
g o Experiment
g 05 1 | _o Anaysis
w VPO —

0.0

60 65 70 75 80 85 20
Stroke (%)

Fig. 5 Separation force wrt. embossing stroke
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Fig. 6 Friction force vs. shear force
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