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Topology Optimization using S-shape material model
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Abstract

In this paper, we introduce a new artificial material model for topology optimization. The present
material model, named S-shape material model, accelerates topology optimization process especially in
mathematical programming. We overcome the instability and the flatness in heuristic optimization

process. Numerical examples show the superiority
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Fig. 1 Relationship between Young’'s modulus and
design variable of classical artificial material
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Fig. 2 Relationship between density and design variable
of classical artificial material model
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Fig. 3 Relationship between Young’'s modulus and
design variable of the present s-shape
artificial material model



Fig. 4 Relationship between density and design
variable of the present s-shape artificial material
model
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Fig. 5 Relationship between Young’'s modulus and
density of the present s—shape artificial material
model (s=0.2, a=60, =30, n=3)
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Fig. 6 Density distribution { ©) of michell problem

Fig. 7 Design variable distribution ( £ ) in Fig. 6
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Fig. 8 Density distribution of FEM element
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Fig. 9 Object gradient distribution of FEM element

in classical artificial material model
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Fig. 10 Object gradient distribution of FEM element
in the present artificial. material model
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Fig. 11 Michell problem (Mass:37.5% L:16 H:10)
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Fig. 12 Optimization result using classical artificial
material model
(no penalty and no postprocessing)

Fig. 13 Optimization result using the present s-shape
artificial material modet (no penalty and no
postprocessing)
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Table 1. Comparison results
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artificial material model (no penalty and no
artificial material mode! after postprocess

postprocessing)

Fig. 16 Optimization result using the present s-shape
Fig. 17 Optimization result using the present s-shape
Fig. 18 Section optimization results defined in Fig. 17
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Fig. 14 Three Dimensional mitchell problem
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Fig. Object iteration history using the present

material model
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Fig. 20 Constraint iteration history using the present
material model
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