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Abstract :

This paper examines feature-based reconstruction algorithm using feature-based modeling and based on

topology optimization technology, which aims to achieve a minimal volume weight and to satisfy user-defined

constraints such as stress, deformation related conditions. The finite element model after topology optimization allows

us to remove some region of a solid model for predefined volume requirement. The stress or deformation distribution

resulted from finite element analysis enables us to add some material to the solid model for a robust structure. For this

purpose, we propose a feature-based redesign algorithm which inserts negative features to the solid model for material

removal and positive features for material addition, and we introduce a bisection method which searches an optimal

structure by iteratively applying the feature-based redesign algorithm. Several examples are considered to illustrate the

proposed algorithms and to demonstrate the effectiveness of the present approach.
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Fig. 1 Feature-based redesign algorithm.
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Fig. 6. Insertion process of (-)feature
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Table. 2 Material properties of lower control arm(AL6061)

Young's Modulus 7.14e+11 pa
Poisson'w Ratio 0.33
Density 2.66¢-6 kg/mm’
Tensile Strength Yield 2.7e+008pa
Compressive Strenght, Yield 2.9e+008pa
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Fig. 10. Material removal by inserting (-)feature to lower
control arm model
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Fig. 11. FE analysis after (-)feature insertion
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Fig. 12 FE analysis after (+)feature insertion
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