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Heat conduction topology optimization of continuous
structures based on thermal reliability

Liu Guoliang, Chen Jianjun, Ma Hongbo
(Key Laboratory of Electronic Equipment Structure Design, Ministry of Education,
Xidian University, Xi’ an 710071)
Abstract

The study aimed to optimize the heat conduction topology of continuous structures with random parameters
based on thermal reliability. In the thermal analysis of a continuum structure, the coefficient of thermal conductivi-
ty, the intensity of internal heat source and the amplitude of distribution function for given boundary temperature
were treated as random parameters. The numeric characteristic of the structural random temperature field was de-
rived, and the thermal reliability definition was given, according to which random temperature variables can not ex-
ceed their critical values. The topology optimization model of the structure was built, in which minimizing the mean
value of heat dissipation is taken as the objective function, and the given thermal reliability and the structural vol-
ume ratio as the constraints. The probability constraint function of thermal reliability was transformed into an explic-
it function which can simplify the topology model. The method of moving asymptotes was used to solve this topology
optimization problem. Some examples verified the effectiveness and feasibility of the proposed method.

Key words: random, heat conduction, reliability, topology optimization, method of moving asymptotes
(MMA)
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