BEBY TEE 20024 E KEBMAGHTE pp329~332

St s =
4 A48 0|8E | S
olatol’ (At chatel Heo|AIZsta, A

HaerE

KSPE 02F134

Seol e o

:ll

(FA 21AI3 e, ol EH(EEH 2

A Study of the Torsional Forward Extrusion Using the Stream Function.

S. L. Lee(Department of Mechanical & Precision Engineering, Pusan National University), Y. H. Kim(School of

Mechanical Engineering, Pusan National University), J. H. Lee(Kyungnam College),

ABSTRACT
The upper bound analysis by stream function is used to study the torsional forward extrusion. The torsional forward
extrusion process not only reduces forming load but also increase optimal die angle. Optimal die angle is determined by the
optimization technique. The advantages of this process are that the low capacity of pressing machine can be used and the
process with a large die angle can be applied. To verify the theoretical result, we have carried out experiments using model

material (plasticine) and FE simulations using DEFORM3D.
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Figure 1. (a)analytical model considered torsional forward

extrusion
(b)schematic view of equipment
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Figure 2. relative pressure(P/P.) to the angular velocity
P, , P : pressure of the torsional & conventional forward
extrusion
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Figure 3. optimal die angle(o,y,) to the angular velocity

(a) optimal die angle to the extrusion ratio, A

(b) optimal die angle to the friction factor, m
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Figure 4. relative optimal die angle(ot/at,) to the angular

velocity
(a) relative optimal die angle to the extrusion ratio, A
(b) relative optimal die angle to the friction factor, m
o, 0 : optimal die angle to the torsional & conventional

forward extrusion

Fig5.= FE-simulation o] &j3F A8 WFdHY F&
HYE EXoth ¢4F AES] ¥¥E BEE Hu
I g €20 ARG HERE FR0 F7HE
FHO).@NA o 21 FIE
agln H&E SHESTE oS gddin &
Hygo] A7e ¢ 7+ od de 49 A+ A
F U5e ¥y tho] FEF A WHyo] &
39 e A& A wd BEYE A
AE AFE dHRel” Hg g s e nE £X
FEE B oz
FAES 4A

=S E 7 US

o
mkr J’i —|>
o]

Ad)

ok rir

e

e

o
%
2 &
3 A3 Z central burst 9 W
dew 7AH ZdF gl
¢ 4 vk asy Eﬂ AEE

FuR A HW @ 2ol WYE @e A4
BeqET fAA AR Byl Fof B
Y WY A A

2XE Bolx o

Figure 5. Effective strain distributions (m=0.4, 3=4)
(a)conventional forward extrusion

(b)torsional forward extrusion(w=0.042rev/sec)
(c)torsional forward extrusion(®=0.091rev/sec)
(d)torsional forward extrusion(w=0.182rev/sec)
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