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A Study on the Bus-bar Dies
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Abstract

Copper bus-bar is made by drawing
process and used in many part of industry.
When design drawing die for copper bus-bar,
design factor is focused on the deformation of
die-land by drawing force and shrink fit.

In this paper, to determine shrink fit value
is analyzed by automatic shrink fit analysis
program, APDL/UIDL language in a
commercial FEM package, ANSYS, has been
developed that enables optimal design of the
dies taking into account the elastic deflections
generated in shrink fitting the die inserts and
that caused by the stresses generated in the
process and by using DEFORM software for
drawing process analysis. This data can be
load

element die-stress analysis. Process simulation

processed as input data for a finite
and stress analysis are thus combined during
the drawing die design. The stress analysis of
the
dimension of die-land.

dies is used to determine optimized

copper bus-bar, drawing die,
shrink fit, APDL/UIDL

Key word

1.4 &

Fuldt 5o Al E BRAulE 9A8E
2334 2 AdaddgE AF F2g
(copper billet)e] Mgt ojzidt FLd& 7}
4 (heating) 3l d7YEF viFeEFHPog Y3t

Fx

166

gd £ ALFYYe AR A 47, 33
AE A& So] ¥38u Edo| #dstyq A}
44 Aol gle FAFo] BE ALk o)
A FZ Ro) ALHE uRIYFTHA AWAY
FANA ALHE SR28 Q2P Y A

£ sz gk Bavie QL FPLAAN z
B sobe AlYe Awd @ X YLgol] o
28 ¥4 wWgoltt AAZ AFAA thojd
=9 Wye] o3 EFEo| wj$ =A JEun
ek EE g7 Yo os olHF WS
o AT BYE 4= YA AwHd o F
Pl 20 AR AS 3Y AME HAS 27
o 242 ¢ dA7YL e FAE, WP @
#ate dAstdor i ola g FH AA
£ oule delE REoin, X d7E Ty o
A7 9ukS FaFE ALHo] s FHA=9
Aol st FAF A, AwHY FAHHA
2 F8¢E AL ATAUG o83t 3
3tn 2 AR}E o) g3t Hxumbel Aw FYL
A A st A e},

2. APDL/UIDLE |48 A% AF 4

X239 AL

Zr 270 g ddFE AAE7] Hed
A4 CAE #H71z1Ql ANSYSo|A AFstes Z=2
o™ AoJ<l APDL/UIDL(ANSYS Parametric
Design  Language/User  Interface  Design
Language)®& AMg3te] 443 2% 4 ==
RS ALt F nAFe 4dFS AA A
t}. ANSYS Eutd RFaY Z2aRg A8



oz2A AARE FFLLY BAAHAA o] RE
stogte dw AMd 2 BAA dY¥dez 49
ZF s 898 + UA=E P
S HAN Y HYPLzE ALt 230 ¥
9] golINERSY S gIXZ BFEA 3
g FYP% dFo) A AYES Fotd H,
HFH olJAAE AL AASA HY 234
2dyg AME 3349 2dYPoZ AFAA u=z
334 HY e FYPIJI=E =9 Yot
PREP: =ZIB19| °t% A2|@ 3742 HES e
2 cuttingW & M2 HAlsy

OMF : E2813 X2 ZA2|RE0| chanfer® &
2l &alsha

CIRL: BZg1d xFo =ZAZ{FE0 rownd@ &
mel gatsy

CURNT: EZ3f13 QIMES ZAE|EE0| A2 FZ
2 Hatsly

Fig. 13 25 ANSYSolAM s 34 ==

a9E AT EntE e

Fig. 2 Input window for model geometry

GdF 4 Tage Rz 44N 29

167

ol 4 2 Ase BAHXE o]8439 2D 2 3D
8 82 2dg YAFSI olg olfsd g 1
28 AAFE AASE TEaYo|r.

E3 4 F 24 Z2aP44 PAHY T
2de Aduo) g 58 ¥y Y € 4dF
# Aol BF A3F e 3 WY A
a2 ArgE, Table 12 Ao A}LH RA
vhe]l AE EAQXolch 4YF Y Zzads
ARg-ated siagh Raute] 2 B gig <t
AZFL Table 29 Z} 0.lmmet 0.15mme 1, 2
A Y FAFE JElL, go|dMER Y 47}
2 Ao we 2314 Aot} o] F I}
F A Y3e HYsd 3339 2dygos u
2 HEANA mdy3 ¥ 339 A4 £3589

=3
Table 1 Material input data used in the
analysis
. insert |1th ring|2th ring
Material
aen WC | SCM4 | SMA5C
Young's modulus(GPa) | 450 204 205
Poisson ratio 02 0.3 0.3

Table 2 Result of shrink fit analysis by use
automatic shrink fit analysis program.

2th ring
0.15mm(dia)

1th ring
0.1mm(dia)
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Fig. 3 Equivalent stresses on the various
corner shapes
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