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Prevention by the Precise Cold Forging
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Abstract
This study was aimed at the design of the dies for the automobile part for the engine oil leakage prevention using the

computer simulation to shorten the period of production, on the basis of the process planning which was designed by the

field experts. In the computer simulation, ‘eesy-2-form” of 2D FEM simulation package and ‘eesy-DieOpt’ have been

used, which are the commercial process analysis and die design program. Through the simulation of ‘eesy-2-form’, we
could know the propriety of the forming process, the inner pressure of the die and the suitable fitting pressure between the
insert and the sleeve which was not showing any positive tangential stresses in the insert. Through the simulation of
‘eesy-DieOpt’, we could know the number of the stress ring, the diameter ratios, the stresses of the die, the shrink fitting

tolerance and temperature in the condition of the already determined maximum outer die diameter of the multi-stage

former. The validity of the die design using the computer simulation was analyzed by the experiments and the results were

satisfactory. As the results of this study, the new and easy die design system for cold forging has been developed.
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Fig. 1 Sequence drawing of oil pressure switch body
which is designed by the field expert
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(e) #5 process
Fig. 2 The equivalent strain and stress of each process



HFH AlEdolds ° &

110+ LOAD
100 I { R
[ i
904 ! |M f "A i ! LOAD
80 Jj\ i r[l y, ’ ‘:‘ ‘;H ‘Mw“/i hﬂ +| e FRI . -LOAD
. RIGHEINIR LR
ERRRTLA A ) T A W
B | 1
50
il
50
10
rffA
30 /
20_/ o
10
o ./ i ot VA y*n,"“‘,»‘”‘r\r»'l\’w' :
1 2 3 4 5 3 1 8 9
STROKE OF UPPER TOOL IN mm
(a) #1 process
LOAD
300 { kN )
bso || — voap
}‘ — FRI.-LOAD
200 ; :
: LA S v
; o o
150 : =
; JI g ;
100 /V/;/ =t : :
0y ) |
/ : 1 A
0 Lwme i ;
12 3 4 5 6 71 8 9 10 11
STROKE OF UPPER TOOL IN mm
(b) #2 process
LOAD
150
(kN )
100
350 — LOAD
-~ FRI . =LOAD|
300 ;
L. K
250 : :
L I O N
2004 ; R
s
150 ( : - )
; L
1004 <]
i B8
0 ; i i
10 .20 .30 .40 .50 .60 .70 .80 .90
STROKE OF UPPER TOOL IMN mm
(c) #3 process
LOAD
700 } kN )
le s
o 1 i, :
500 / ¥ 4, w\dﬁ“‘l" ~\"r’A“‘“*‘f“’
’ i’ — Loap
. | —FRI.-LoAD,
500 4
100 /
A
300+ }}I
200 .
as ~ 8
100 o |
ne [
o — . : O A 1 B M |
1 2 3 4 5 6 7
STROKE OF UPPER TOOL IN mm

(d) #4 process

T H FHAEA

50 ¢ LOAD
A TR i (kN )
o fi [t il okl
RO ) | jHa
40 o fo bl Ny — LOAD
I A W
— FRI.-LOAD
35
(——A
30 }
25/
20
15
10
B
5 jl
0 : T
12 3 4 5 6 1 8 9 10
STROKE OF UBPER TOOL IN mm

(e) #5 process
Fig. 3 The forming load of each process
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Fig. 4 The boundary condition in order to know the
external load which does not show any positive
tangential stresses in the insert
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Fig. 5 Tangential stresses of the insert not being split
in the #4 process when the external load is
700MPa
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Fig. 6 The axial stress of the insert not being split in
the #4 process
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Fig. 7 Die design for the #4 process
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Fig. 9 Equivalent stresses and tangential stresses of

the split dies for the #4 process
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Fig.10 Drawing of die design for the #4 process
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Fig.12 Photo of products produced by the die for each
process

22 ooy AE
B ANY 4 2%
Hol ojFIREE T

T Ex oA Wl

e

4. 3 E

A

of A7z Aste YY)
sl old el HAFAES
T4 AA Y thsto] o] LA
HolAe EdAM HESH ET
stel gol2 AAGE &4 P
a2l o] WHE T3 tjoldAY FH
Az }olE AFEle HAEE 1
“8rgez Bsas. o

e
N
N
N
o
o

o
ogh
ol
o
o L
o o
=2

o
oft
ox
>

o
»l
tlo

1

=
ml‘L
ofr
-
3R

o
4=

f

r
N
LT )

>
o;gm
=

‘

OZi
2

W 22 HES WE F

(1) AT} 75‘?".37 X]—‘l—% HIFE AEe
ol HEAA AYHHE T THLA B
BAdE ARSI, o8 wFez SFE AXate
AL A ¥&E Azt AFE ALY
Je obF FET Yol

@) o] N="L Hgste] F¥E A ¥ 4Y

680 /B2 AMIIZEEX| /M 143 MBS, 2005

Bt

3 A FEe AFo] ANHAen, Az A
@] A4 Ax FH9 maglel 10
ool AFS AN 5 Utk W FHA

Aol @A 4L FAAANTIE &4A ol&F

< e, A8 AYEY 2 F3¥UA Z2aPs

-85 AHE% Heje] S3AA W sidetsiv
|

E dFe 2005 A E dAgw gded A

Axkglel AT Aol ofaf FajHon, oo 7
A=y
33128

[1] H. Y. Cho, G. S. Min, C. Y. Jo, M. H. Kim, 2003,
Process design of the cold forging of a billet by
forward and backward extrusion, J. Mater. Process.
Technol, Vol. 135, pp. 375~381.

2] E§, 23, AE, 295, AAZ, 2004, £
FU4 A% GUREE WEANZD o

EEAC = *ﬂv‘i—% 2 HHEA, F5A
@%@Lsﬂﬂ, Al 21348, A9 %, pp. 32~40.
(3] ARk, oW, % %, %4, 2000, 9=

HANE AL Fx44 A]*E“ AFDEX/DIE

FomagrtEasA], A 99, A2 ZE, pp. 165~
170.

[4) S #%, HY, 954, 2001, A d0E=x F
HAAE 8 BAH o3 SxgAEIF
), A 18 A, Al 12 &, pp. 145~151.

[5] F#=, HY, 9&H, 2003, THAE 3L ex

HE o &3 dud A #¢ A7, T
FTARAFEEE A, A 12 |, Al 2 &, pp. 16~
122.

[6] o] &-7F, A3
o e
33 A,

, 88, 2002, WS A E
Xéﬁl*liﬁd—l-ﬂ PR i = b
118, Al 5 3Z, pp. 405~413.

C 2002, A A EF

2 w844 A5 Al
e 7H‘ﬂL St UuFE A, A 19 A, A 1=,
pp- 107~118.

(81 BrH -, AAE, ol&FE, 44
2003, GHEN-BEF F3
st Alz=® s
A 4 3, pp. 29~38.



