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Abstract

This paper presents a particle-structure collision model for topology optimization, which requires sensitivity analysis. Therefore, a new
model that incorporates sensitivity analysis is needed. The proposed particle-structure collision model conducts sensitivity analysis for
topology optimization. To evaluate the accuracy of the proposed model, it was applied to a simplified one-dimensional collision problem.
Optimization of the final positions of particles using topology optimization through this model confirmed the suitability of the proposed

approach. These results demonstrate that it is possible to consider particle-structure collision in topology optimization.
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Particle contact analysis using the present particle-structure
contact model
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Fig. 2 Problem definition for evaluating the accuracy and the
analytic solution to compare with results approximated by the
present particle-structure collision model
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Table 1 Comparison of the accuracy of analysis results
corresponding to the spring constant
K ax (N/M) z, (m) Topax (M) Accuracy (%)
10 0.2306 0.5098 84.7
10° 0.2097 0.5031 95.2
10° 0.2023 0.5010 98.7
107 0.1993 0.5003 99.7
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Fig. 3 Example for comparing the analytic and numerical
sensitivities. (@) Problem definition and initial condition, (b) particle
trajectory obtained by the particle analysis and (c) the sensitivity
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