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Topology optimization with local stress constraint based
11 on level set evolution via reaction-diffusion
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23 Abstract

25 This work focuses the structural topology optimization problem of mass
27 minimization subject to local stress constraints. To this aim, two related
29 issues are addressed. The first one is the successful strategy used to define
31 local stress constraints by means of an Augmented Lagrangian approach.
33 The second, and main contribution of the present paper, is the use of a
35 reaction-diffusion equation to guide, via evolution of a level set, the design
37 optimization sequence. The advantages of this strategy are twofold: firstly,
39 it allows the creation of new holes during the optimization process, a sig-
nificant feature for a true topological optimization method. Secondly, reini-
tialization steps usually found in classical Hamilton-Jacobi based evolution
44 are eliminated with a significant improvement in convergence ease. A set
46 of benchmark examples in two dimensions are presented. Numerical results
48 show the efficiency of the algorithm to create new holes, identify stress con-

50 centrations and to provide stable optimization sequences converging to local
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