FF 2471 00085 FAGEWS &4 po&2~&

ch iR Salo| oful M A Aol st
MuoLET oMY BHe| ulm

o

‘:;t. H Qt. —O_iit
£5°. uig=". A0S

Comparision between Forward Extrusion and
Upsetting Process for Preform with Stepped Shape

D. H. Song, Y. B. Park, and M. E. Kim

Abstract
In cold forging, the final product is usually given by multi-stage process and the preform with stepped
shape can be manufactured through the various forging method. The forward extrusion and upsetting
processes for preform with stepped shape have been analyzed by using the rigid-plastic finite element
analysis code, InteFORM and compared for load and stroke according to the reduction of area. An
engineer should select the proper processes considering the capacity and the stroke of the corresponding
press in the forging of the preform with stepped shape.

Key Words :@ Preform, Stepped Shape, Upsetting, Forward Extrusion, Rigid-plastic Finite Element

Method.
1.ME ohJzt F39) ol dedA FHAI] ofsfAn
AE JFEA A= e A5 S 2AA S8y o1
AEa L ZAE JA6 AHEEE JARE A2 & dAs £ gl7] qEoirh wEA YWiexR LA
ol Wzt g2 FTAL B YA o) Pol A% oA zEHE F4 WFE A9 eyl Hvﬂs}
Hn ok gutyez uzk ©x AL A¥ 74 Z, A¥E, WEF 59 2Ad APAY dFE F
© W 3EEe o3 23 sldo] SEDE A o4 W3S Boto] ohg} ¥ FFE F= UTEH o
o] oju] Aol ok ol FYE 24 F5L Ay Zdol} :ala F3 o] A7 A AT wr

WA A wEG T AE] AL 947 dSMY B ‘=7/]-z] 1 5)ojo} B}

. BFoEE Yt
s FRosta AATRR
s () o WElofol

_82_



JYRE 5US HAY AToRE chkd FHO) A
g 5 Adn, YEH FHo HEe TSR, R
o) oH] 43 TAL Y, AustE, Fuerze] At
A 2oz 259 4 Adn?, 249 g et o
% gl BEe AAAQ TS @ ol gow, o
L A5Y 71EEE TAL APATI=U oRE FY
A7 Hx AN g Z28 2de| Prk

Ao $FALYS o] 43 Mo A FH A
g2 29 A7 ol4gn gem® g AAR
o 73 AYo] 93 o] w5 Als) Fooh A
AZE B 2 oug Zas 9 A7 D A 4l
7dd 4 ok

odu] A MACl QoiN BUYY AFTL H¥Y
W e mope] BaIdN st NEdg & o
metd £ 7o BHE dA AHEA RIS dxd B
o] ol gagel Uil w &Y F& yYPsed 9
oM AUUET YAYA §F ¥ 2EZIAZT wDs
5UY9) AEL HYY o gugage] ¢E HIY9
S $895 ABHOAS Falo Fol R

st}

2. g Fgersol

lo
ra
N
o

2.1 fAiglof st 7=

HAE L 24 SWge &S stetd] AFE F
7HN71E TR o 2A P (Heading)olEtn: Frh Al
ge 4 &de P& o) et 2AH dAR(Open
Upsetting)® 23 Q4= (Closed-die Upsetting) &2 1+
HolAdh JAEA vehtbe diZAY g LA
Z2dRd) Bshe o wE ddgae 24 {59
2ePog Qate WAstE FAZo, L AMHA
(Closed-die Upsetting)Aole &3] &4 #84 E¢4
o7 ¥ Yo FH2 A AR Fie FY 29
o] AL & Utk ZEY dAE T Y HDA
o wasle 2FY @ug FEY ¢ gioh Fg 12 #
2 #24 4AS g gn FA%) A Aol

&

22 MyrekEol 2l il
ANGES LA FWFY dEFES e 27) &
2 = Yoz AAE #
FAA 29 AEE FRATE TH T AEYgE
& A 7 o] ¥o}
o3 agd Aol gadh =3 ANdE: 232 4

R

v
R
tu
-y
Eed
o
=4
12
2
o

A 2ol wE) Azte] oY, A= vprz I3
7Y Fro] gon, 2Ale dado] YA £ A
37hge] 4o¥ £ Aok

Rule 1 Rule 2
4{ G, [T )
o o,
1, £3d, If, 1, >3d,andd, < 1.5,

thenl,-1, 2142

Fig. 1 Two basic rules to overcome in buckling
upsetting

Fig. 2 Forming method for preform with
stepped shape
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Table 1 Conditions for FEM simulation

off &

Material SM45C
Size (AYAE) ¢ 30 X H40
Stress-Strain — —0.14
Relation 0=97.02 ¢ (kgf] ()
Friction Factor m = 0.12

(a) Forward extrusion {b) Upsetting 1 (©) Ubsetting 2

Fig. 3 Preform shape after each process
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Fig. 4 Variation of forging loads for each process
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Fig. 5 Distributions of effective strain
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Fig. 6 Stroke in forward extrusion and
upsetting process according to
reduction of area
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