IS 20049 EAS U =E4

= A} =t 7|42

8=
22 710

_‘.&
g 42

0
=

Design Optimization of Flow Guide by an Approximation
Approach in Three-dimensional Extrusion Processes

S.R.Lee and D. Y, Yang

Abstract
A scheme of shape optimization by new approximation approach is applied to design of a flow guide in three-
dimensional extrusion processes. The optimization scheme is presented to reduce computation time for the optimization
process and applied to an H-section extrusion problem for verifying the efficiency and the usefulness. The object of
optimization is to minimize the deviation of exit velocity and control points of a Bezier curve describing the shape of the
flow guide are regarded as design variables. The effectiveness of the proposed scheme is then demonstrated through the

applied example.

Key Words : Optimization, Extrusion, Flow Guide, Approximation

1. M B

2 Aul 2 &4 B9 dEE gEolv &

Z3A3 & Ay nAdygyge EAld= HAs)
7Igel AEdx gt T2 F¥ P4 dAY

A9 dAuigAd dAlel HgH, A3 A
A Ba3g o8 FFpEL FFeLdMezR
8 dojzA Ang oj&grt HAAFHHE A
BAgSEE Ago] AR Ao BYEE
2¥, fadygs £3), :"%‘«] nRAE A4yt
F 58 AXE A FE42 Gt FE ALE
Ho} gnld  zzo) vlAFZ(mirco-structure) S
ZA3}7) 1’]5} Fgrx AMEEHD DO, A5
9 AAASFE F99 P4 S EHIE HFES
Algsled, dAMSe = ol TX]—I——O—i
27 98 38 842 ¥Xo M, 2E5A

* wxAeried JAFg

- 19 -

FM Fo2 BEE F, o 49 24 H(control

pointyS AAHTE ALEFr)
AFAR 2 gz tEolA AHgo da A
& AR "o dElde 3A nHHA
ersteh. Aol gido] He 8 34 R A
o 2EPE /AE 2FHY FAoE RHEY
? } 2A 7

AART 8 SY22ZH FA3F7
S

Z
<7 vlmA HL HH3I UYL AR 4
A 3 A9 EAo HE3517] YA Foid At
H| &S Zgsjor gt
meby, gz g4E Zol sMulgo] o
2 g3 vxyg EAE HE & AL, d4 3
FE Ha28T £ d& E%"qm 23l vyl
& A43 dasty, o] =RiAe I BE
3 4=~(function cal)E A7} A Oi 29 F£ 9= H

N



2. A HEHE YUY
ZAE 71 BAg #4
o F2 AH4A H4s A
9 & F2 H3a i Ado]
d, dEolyg dxe Z 4
Ae Bee1 3
9 fFEeasiMd: A Aol B o3
22 Z=X(iteration) F 1t T4 Z E(function call)
A5E dr|Hog Fole
AFdMe g2
=

=

E4L= 8 o] & A At BRI BF
(convex) 7t HEF 2 29 2A1E 3t 4.
ol2A Tl W4 (domain variable)o] 71x&

24 438 PHY ¢RAFS GeH o

Step1 : ZHTFe 9o AAWHSE & HTr).
9 =¢(x,u)

Step 2 © x7] AAWSFZE domain & A

e A3

e,
K(u,x)u = F(U,X)
Step 3 HHYFe] WFA x 9k u o WAES
of W PR FoT,
ox _ ax(m)
o oy
o, [QEHK_@_F)@:@@_@_K@
Stepd © SAPF WFEE AU

(=

If ( Iteration Number.eq.

xzx“+QX—An, uzu°+@m}
on on

Else

X~ x" +a—xATl +0(x",7,49),
oy

_20_

u~u" +a—“An+\I'(u““,n,An)
o

Step5 © FHEFE 2AtE A
@ =o(x,u) = (x(1), u(n)) =§(n)
Step 6 :
If (g isconvex)
Sub-problem o} H A3
min - ()
st g(n<0 and h(n)<0

=2 A~

= TET

Rkided

Else

A x=x" +§3‘-An +0(x",1,An),
L]

u~u" +6—uA11 +¥(u"',,A9)
o1

(2) Goto Step 6
Step 7 : Check the convergence

If(¢ is converged) Goto Step 8

Else (1) Update 4
(2) Goto Step 2
Step 8 : End
3. 'H d49 &4E HE
AT A3 PHE HEL H & 4L
2 Fig. 1 9 23, WA W&ol 14 o FEHE
Aol o] &3}t
\ L ﬂri
- - T 50 ; 100 . J
2D ) )
% ( Unit : mm )

Fig. 1 The dimension of an extrusion part for in an H-
section extrusion
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Fig. 2 Design constraints of the flow guide
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Fig. 3 Initial and optimal shape of flow guide
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Fig. 5 Velocity difference along the characteristic line



Fig. 6 Local value defined along a characteristic line
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