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Structural Topology Optimization Based on Density-volume Interpolation Scheme
XU Xiaokui GUO Baofeng JIN Miao
Key Laboratory of Advanced Forging &. Stamping Technology and Science, Yanshan University,
Qinhuangdao, Hebei, 066004

Abstract: A density-volume interpolation scheme applied in the variable density method was pro-
posed, which was used for controlling grayscale elements in the topology optimization of continuum
structures. In the new interpolation scheme, a linear relationship was established between the element
stiffness and the relative density to ensure that the element stiffness changed smoothly with the chan-
ges of relative density in each iteration. And a penalty function was established between the element
volume and the relative density in order to penalize the intermediate densities, which is better for re-
ducing the number of grayscale elements acompained with the intermediate densities approaching both
ends.The new interpolation scheme was introduced into the minimum volume optimization problems
subjected to displacement constraints. The examples show that the optimization process changes little
when increasing the penalty and it indicates that this algorithm is relatively stable. When solving the
topology optimization problems with the same structures, it shows that there are less grayscale ele-
ments in the optimization results by using the new interpolation scheme than the results optimized by
the SIMP and RAMP method. It is because a large penalty may be implemented on intermediate densi-
ty in the new interpolation scheme.

Key words:interpolation scheme; variable density method; displacement constraint; topology op-
timization
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