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A Study on the Shape Optimal Design of Perforated Plate

H. J. Kim*, Y. S. Kwon, J. H. Park(Mech. Eng. Dept., DAL),
C. W. Ahn, H. S. Kim(Mech. & Ind. System Div. Dept., DAU)

ABSTRACT

In this study, a shape optimization is performed for circular and elliptical holes to reduce weight of a plate. It

is accomplished in reference to the results of topology optimization of the square plate with circular hole. From the

resuits, it is concluded that the stress values of shape optimization of them are satisfied with 100MPa of constraint

condition.
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Fig. 1 Initial design domain of cantilever plate with
two circular holes and an elliptical hole on
distributed force

Fig. 2 Initial design domain of cantilever plate with
three circular holes on distributed force

Table | Material properties of SMAS0A

Material property Value
E(Young' modulus) 211680 MPa
v (poisson’s ratio) 0.3
o (density) 8.1122E-10 kg-s*/mm’
yeild stress 372 MPa
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Table 2 Range of design variables

DV Range initial lower upper
Ay 10 10 45
Kav 0.5 0.1 3
q] 10 10 45
I 10 10 45
r3 10 10 45
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Fig. 3 Optimum topology design of cantilever plate
on dictributed force and concentrated load
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Fig. 4 Optimum topology design of cantilever plate
on dictributed force
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Fig. 5 Variation of constraint
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Fig. 6 Variation of objective function
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Fig. 7 Shape optimal design of cantilever plate with
three elliptical holes
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Fig. 8 Shape optimal design of cantilever plate with
three circular holes
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Fig. 9 Shape optimal design of cantilever plate with
two circular holes and an elliptical hole
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Fig. 10 Variation of stress in shape optimization
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Fig. 11 Variation of volume in shape optimization

- 734 -

o

Fig. 112 BHE S 4o @& A2 o] ¥izts vehd
9 dAHoR 35%HE) AARLE vAoH, 7
A% 99 T 3IAZ FHY T2 4% 2 AR
25 Bk 99 27kx] Aafol A H A A N
£3 A4BLTE BN FUS NS B2 7
g FxEol b A4 49 ¢ F Aok

48

2 AR Polzk thE Abzk Hyel watel b3
o golyst 24 YL N ABAE Yot
o 9YHA%E ARG EE UY L By &=
FHY 7] 29 sl IHAAHE ST 2
3ovhgst e ARS At

1L A3 A3E Zalo YA 150 7HeA we]
TZE dAAe 94 v‘i—se%_— é} 1;'% 22X %
E‘L}_ﬂo] t%]/\]—}];ﬂg}.
2. ¥ HGE s é# 37kA] 24 ET =4
A gk 100MPa~ TEFLE 35 %A Eo] AH3)
Fde 2L + dAUh
7 e}l Eol HAHI MAE S HHAHY
#Hz 43 A2 wxg g 4
S8 $¥F MY EdstA Exe
o

gt deo) Y8 Zds U olg],

bad
ox oft rie rk‘_‘.

_d_,dé
uﬁﬁ
K1

4 % off

W

E=S
o ol

= 2
% H

1 A3 e, Ay, 2z, Y3l AX9d FY
gto] e AEa 322 o] e G-I
U2 3]R], Vol 16, No 9, September, 1999.

2. AW, AEY, "HARAYA o AFHAS
A, FFAAEAFETE =, A 7d, A8,
pp. 224~232.

30 MERL. BaTT, MG K EPEREE o)
23 hole M4k ol k", g7l A =g
A 9. A 3%, pp. 295~300, 1995.

4. Arora, J. S., "Introduction to Optimum Design, New
York, McGraw-Hill," Inc., 1989.

5. Walter D. Pilkey, "Peterson's Stress Concentration
Facror,” John Willey & Sons, Inc., 1997.

6. ANSYS Element Reference Release 5.7, 2001.

7. A2, "Astg Wiz} A A4 Topology Optimization
o] HZ" Proceeding of The Optimal Design 18,
November, 1999

2 rE

o5



