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This paper presents a new topology optimization method for minimum mean temperature prob-
lem using the level set method and the Finite Element Method (FEM). First, an optimization
problem is formulated based on the concept of the phase field method and level set model. Based
on the formulation and the level set method, a new level set-based topology optimization algo-
rithm is constructed that employs the FEM when solving the equilibrium equations and updating
the level set function. In addition, a design example is provided to confirm the usefulness of the
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proposed topology optimization method.
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Initial configuration Step 5 Step 10 Step 30 Optimal configuration
(a) Case 1

Optimal configuration

(b) Case 2

Initial configuration Step 5 Step 10 Step 30 Optimal configuration
(c) Case 3

K-3 Configuration of the design problem 1: (a) Initial configuration lacking a hole; (b) Initial configu-
ration with four holes; (c) Initial configuration with a large number of holes.

BER mOEGHEZRE U= BILERTED bR oV —&i
TN =
1) Bendsge, M. P. and Kikuchi, N. : Generating Op- ;%b?mmﬁﬁmj{%‘“ﬁ’ Vol.73, pp. 2426-2433,

el ’I.‘opc.)logles in Strustursl Dosign Usiog .A Ho- 6) Cahn, J. W. and Hilliard, J. E.: Free Energy of
mogenization Method, Computer Methods in Ap- . .

lied Mechanics and Engineering, Vol.71, pp. 197- A Nonuniform System. I. Interfacial Free Energy,
324 1988 ’ ¢ The Journal of Chemical Physics, Vol.28, pp. 258-

267, 1958.
. ¥ ) " | K
%) Weng, 3. ¥, Wong, X. sud Gio, 1 B A L<'eve 7) Allen, S., M. and Cahn, J. W.: A Microscopic The-
Set Method for Structural Topology Optimization, . . .
. . : ory for Antiphase Boundary Motion and its Ap-
Computer Methods in Applied Mechanics and En- S . . )
ineering, Vol.192, pp. 227-246, 2003 plication to Antiphase Domain Coarsening, Acta
JUREETtics YOS B , ’ Metall, Vol.27, pp. 1085-1095, 1979.
3) Allaire, G., Jouve, F. and Toader, A.: Struc- .
&1 ; e . 8) Osher, S. and Fedkiw, R., Level Set Methods
tural Optimization Using Sensitivity Analysis and . o
A Level-Set Method, Journal of Computational and‘ Dynopse Bapheth Sugices pp 1815, 005,
Physics, Vol.194, pp. 363-393, 2004. Springer.
1) LEEES, MR, SOE—1h, HHAZ, e
5h: Lty FRICKBEREBERZAW T 2—
AT 4 =)V RFEDEZFICE DL MR Y—Ei#Elk,
HAMME SRR AR, (accepted).
5) FEIZER, WERE_, RH—WE SNAE M

66



