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Abstract: An optimization method is proposed for preform and billet shape designs in the forging process by using the
Equivalent Static Loads (ESLs). The preform shape is an important factor in the forging process because the quality of the final
forging is significantly influenced by it. The ESLSO is used to determine the shape of the preform. In the ESLSO, nonlinear
dynamic loads are transformed to the ESLs and linear response optimization is performed using the ESLs. The design is updated
in linear response optimization and nonlinear analysis is performed with the updated design. The examples in this paper show
that optimization using the ESLs is useful and the design results are satisfactory. Consequently, the optimal preform and billet
shapes which produce the desired final shape have been obtained. Nonlinear analysis and linear response optimization of the
forging process are performed using the commercial software LS-DYNA and NASTRAN, respectively.

- 7154y - s Dot WME

q AR M
Mo ARaE n L AAE WE
C D a9 z(?) ctoll Ao e WY
K ? Eg“ésgﬁ . O A=
b P AARS W ZONER S K DI =)
bY kAol A el AAWMS W
N B f(?) R = =
L ik f2(s) : solAe s7HAHSE
k AbelE W% ! 2 g4
t A HE g nE s 27

m T
1 Corresponding Author, gjpark@hanyang.ac.kr S ETHA
© 2011 The Korean Society of Mechanical Engineers z cSEHEE




1. M E
dxe= 7R el E AwE a4
& 5 Qe VIAteHeR, A4F VA FEE
[e]

ox L no oft T ofh plo flo

s G AEE 47 s A
a0l dasitt. duddege] Ad= d
BEAE WYY HFAE S
Fe HATAE] 45 AAsk=d 2% o
& kY Fig 12 onAdE Aol ¥¥E o
A &8 2HA F2 dde oA ] TxF
& Axs v ot

AdstA] @2 duAddA= LA B
=AM o AFATS TAANY. ZHA e
AL ZUA AAE AR F7HEA ol 283kl o
= Q1% A me) 4ol WA "k I 44
of B2 AFEe] 4 Aste] €] ¥

Mo Fgsel FHYPel AH /WS

e aTAY, wgEEd
AAE A7 s
FAH5 e
2.17)

ol
i
o,
ofo
o
ol
&
o
I
o

e
ofo

iy ol P
38

SES LR
g42g 393 33
Ao gL

o,

B

M 1B
1o

do =

RS e
£ ol
2

T b

22
o i
o Qb o my B 2> o x o

lo
)
[

ol
ol

=2
 Jo
H
o
i
BN
ol
o
rlo
>
o
o2
12
=2

rE off
o ol

2
e oo @
3
i X

b oy i
(e go £

N

M

K

%0

N

R=)

M

=

=
2
oft o
o
>
A
=
N
N,

.
ro
=
N
[

e o

BN
N
= N
ofo
o
i
o
ol
=
b
ol
=
olo
=5
2 X o
o >
ule

o Ho oo oo H & rir (&
rd ot rlo
Lot
ot
o
o
> oo
o
BN
)
Lo
e -
M
o
N
o

rlo§g
> rlO

)
l

A
R
b
o
=)

Aol B
ol n] A G A
Q75 o
2 AT A= 574385 W (Equivalent Static
Loads method for non linear static response Structural
Optimization; ESLSO)'"YS o] §-3}of w337 o A

f
O
>
o~
tlo
o
b
rol
k)
oL of rx o

L oXl offh ot

ofl
9
29

)
= | = _ Pt e
U e
[TJ R~
il PTG oo Pl foring - Fial

(a) The forging process with preforming process

I —

I
Initial Final forging Final
billet process forging

(b) The forging process without preforming process

Fig. 1 The forging process with performing and without
performing process
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Table 1 Material properties

Propert Young’s Poisson’s  Yield  Ultimate
PEY | modulus ratio strength  strength
Value 150 GPa 0.3 169 MPa 448 MPa

Fig. 4 H-shape forging
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