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THE ICM METHOD FOR CONTINUUM STRUCTURAL TOPOLOGY
OPTIMIZATION WITH CONDENSATION OF STRESS CONSTRAINTS Y

Sui Yunkang? Ye Hongling Peng Xirong Zhang Xuesheng
(Numerical Simulation Center for Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract In order to overcome the difficulties of large number of stress constraints and high cost in calculating
the stress sensitivities in the topology optimization with stress constraints, this paper proposes the ICM method
for structural topology optimization with condensation of stress constraints. Using the theory of Mises strength
to transform stress constraints into strain energy constraints, two approaches are proposed for condensation of
stress constraints. One is globalization of stress constraints, the other is integration of stress constraints. Then
the optimal model with a weight objective and condensed strain energy constraint is established, and the dual
theory is used in the optimal model of continuum structure to obtain the numerical solution. Four examples
show that the method has high computational efficiency and a reasonable optimal topology can be obtained. In
addition, this method is valid not only for two dimensional continuum structure but also for three dimensional

continuum structure.

Key words continuum structure, topology optimization, ICM (independent continuous mapping) method,

multiple load cases
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