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SHAPE OPTIMIZATION OFA RIGID INCLUSIN INAN ELATIC
PLANE UNDER CONCENTRATED LOADS

"YANG Ban-quan®, LIU You-wen?, XUE Meng-jun!, ZHANG Yu-chun'
(1. Department of Engineering Mechanics, Armored Force Engineering Institute, Beijing 100072, Ching;

2. Department of Engineering Mechanics, Hunan University, Changsha 410082, China)

Abstract: The shape optimization of arigid inclusion in an elastic plane under concentrated loads is considered.
The conformal mapping technique and extended Schwarz principle integrated with the analysis of singularity of
complex stress functions are adopted. A number of examples of the rigid inclusion with different shapes, such as
éliptical, triangular and square inclusion, to account for a wide range of shape variations are discussed.
Numerical results and graphs are presented, showing that the maximum interface stresses vary with the shape of
inclusion. The shape resulting in minimum interface principal stress is obtained. Some suggestions are made in
regard to the design of the shape of rigid inclusion.
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Fig.3 Elliptical inclusion
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Fig.3 Theinterface stresses of dliptical inclusion versus &

1

Tablel The maximum value and position of interface

stresses and principal stress of the elliptical inclusion

% max/Mpa Oo max/MPa Tpo max/MPa O-r,'nax/MPa
2.1781 0.7260 0.9391 2.3967
B BO B0 B0
18.4° 18.4° 22.4° 19.7°
00 00 60 00
45° 45° 51 47°
’
o max
m 4
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Fig.4 Theinterface maximum principal stress O';nax of

dliptica inclusion versus m
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Fig.5 Equilateral triangular inclusion

Table2 The maximum value and position of interface
stresses and principal stress 0, Of the triangleinclusion

o, maX/MPa %0 mex IMPa Tpo max IMPa O-;nax/MPa
2.2167 0.7389 0.9065 2.3237
BO BO BO BO
30 30 424 328
00 00 00 00
45° 45° 52° 47°
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Fig.6 Theinterfacial stresses of triangle inclusion versus &
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Fig. 8 Theinterface stresses of squareinclusion versus 6
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Table3 The maximum value and position of interface
stresses and principal stress O, Of the square inclusion

% max /MPa 00 max /MPa Tpo max IMPa G;nax IMPa
4.8899 1.6300 2.6147 5.4194
BO BO B0O BO
453 455 44.6 45
60 60 60 00
46° 47° 435° 45
4
1) 3
1 alb=3
o, 2.1781MPa o, 2.3967MPa
4 0<m<0.8571 1<a/b<13
Omx  alb a/b=13
O max
0.8571<m<1(a/b>13) Omx alb
m—1l(a/b— )
%)
6 8 2 3
o, |0, lmax  2:2167MPa
O hrox 2.3237MPa 105 Imax
4.8899MPa o), 54194MPa
©)
a/b=13
O max
2.33
5<al/b<i17 0.6667 <m<0.8571
a/lb<32
0<m<09%4
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