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Development of Shape Optimization System
for General Structures
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Abstract

Growth-strain method was used for shape
optimization of general structures. It was
verified that the growth-strain method is very
offective  for shape optimization of solid
structures in previous papers, but it could not
provide reasonable optimized shape for
structures with holes inside. The purpose of
this study is to improve the growth-strain
method for shape optimization of two- and
threc- dimensional structures, In order to
improve, the problems occured as the
growth-strain method was applied to general
structures  were examined, and then the
improved method was suggested. Finally, an
automatic shape optimization system was built
up by the improved growth-strain method with
finitc element method. The effectiveness and
practicality of the developed shape optimization
system was verified by some examples.
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Fig. | Shape optimized by the growth-strain
method for a bracket with a hole
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Fig. 3 Flow chart of a shape optimization
system
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Fig. 5 Change of volume and stress
optimized shape of a torque arm due to

iteration number by volume control

Fig. 6 Optimized shape for a torque arm by
volume control

g Alofel) ofg A5 AAL Fig 79 e}

e o AF, &) A geAE Sides

shel 24051 Sgerainy, - s
Sqtel 2 A AN AW AH e
ojelo] mA &g & 4 stk Ao,
of ¥8 MNE FEHENS ANUGA A Estolr,

N S

s, e TRy

Ratlo

° 2 . 5
Rteration Number

Fig. 7 History of iteration for a torque arm
by stress control

52 324 a9
a1 EAYe AS 27 2492 Fig. 8%
Foh M FEHEEAL 239 2d) A
FAow olE z7] Fue 80%7t HA A HA
olg FaAt wkE 0BE Kp, K, , Kp
ztzt 05, 0.1, 002 3y ew Fig. 9+ 13
3 F9) Fado|t,

J}{Z o

Fig. 8 Initial shpe of 3-D torque arm

Fig. 9 Final shape of 3-D torque arm
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Fig. 14 Final shape of 3-D bracket
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Fig. 16 Initial design for shape optimization

Fig. 17 Optimal Shape of MBB beam by

shape optimization system
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