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ABSTRACT

In this study, to create circular holes on an inclined conic face, we developed a novel process of vertical
piercing on the plane before drawing, instead of applying an expensive cam-piercing method. The pierced
holes are deformed during the drawing, and their shapes are affected by the size of the center hole. Using
the Abaqus CAE program, the deformation tendency of the holes, according to the diameter of the center
hole, was identified, and the diameter for securing the roundness of the side holes were determined through
actual experiments. The developed process was successfully applied to mass production of the part, and a
cost reduction is expected.

Keywords : Press Working(Z2|A 7}5), Drawing(E2%), Hole Deformation(7*H &), Abaqus(OHHIFE )

H 8= Z718te &A1 Ath

ZY 2 7 FolA ERAL Y UHEUE
Hofeo] oA AFrE s A= 9
. Kim 52 o4& g =2¢
A=8 A vlt(shell body)E A4 E

SR Choi¢t Kime ¢FvE &£AE AR
o g 529 FAHCEZ AFS I w 7
Aotk Yyehs 4 ¥3E nEsgoil o
o= ElolEbgolut H|RIE 2~ T ohge AA
g =2 g T A7 AJAGEL
B AFE Fig 1 (b)) Zo] Zdx =29 A

1. M

rh

o

d(deep drawing)S.=
AEste HE o

Ris

2 ol o 42 O O

# Corresponding Author : csjun@gun.ac.kr F9| AAMAe 98 F9Y(circular hole)S THEZ]
Tel: +82-55-772-1693, Fax: +82-55-772-1699 s 78 Tojd FAHl Ee gl AF WUHeS

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

— 50 —



SEEREE

=7 Al7FE 8k s A] A204A, A0S

ARt E2YdS & o T 78 270l
2} i 7o W] IFES e Aol At
o FH FH JAdE FAE BAse T¢ T
Hol A71E e e A7 FxE A
|\
/,'r'/’// ‘
OP10 blanking | OP20 drawing
(a) as-is process
/'/ . (e \
A - - A .
/’,,,/ ‘ ,,,//""/ ’ ////
OP10 blanking | OP20 piercing | OP30 drawing

(b) to-be process
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Fig. 2 Strain distributions & deformation of the side
holes according to the center hole diameter
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Fig. 3 Product shape with dimensions
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Fig. 4 Press die modeling for simulation sizes
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Table 1 Hole deformation result in simulation

@8 hole size
S Difference
No.| hole Circun- ' o) Remark
size .| Radial
ferential ()
(dc)
1130.00 |3 7.95 | 8.14 | -0.19
2 132.00 7.96 | 8.07 | -0.11
] a5, 058
%; %
3 |34.00 7.97 | 8.00 | —0.03 |A%CP
table
4 |36.001 7.98 | 7.91 | 0.07
5 138.00 |¢ 7.99 | 7.83 0.16
6 |40.00 8.00 | 7.77 0.23
8.4

= circumferential(dc)
-+ radial(dr)
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Fig. 6 Deformation of a side hole according to the
diameter of the center hole using Abaqus
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Fig. 7 Schematic diagram of a press die

Fig. 8 Experiment all results in press drawing
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Table 2 Dimension measurement result in experiment

@8 hole size
s Difference
No.| hole — Remark
; | Radial | (de-dn)
S1Z€ | Shape |ferential @)
(deo)
1 130.00 7.60 | 8.21 | —0.61
8.14 | —0.44
8.04 | —0.23
Accep-
7.90 0.02 table
7.79 0.20
7.68 0.34
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Fig. 9 Deformation of a side hole according to the
diameter of the center hole by experiment

OP30 drawing OP60 piercing

Fig. 10 Product work process
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