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Abstract

In order to effectively solve the numerical instability problems of topology optimization, such as
checkerboard and grayscale elements, a new structural topology optimization method based on
improved hybrid filter method is proposed. Firstly, a density interpolation model based on
bi-linear function is constructed. It eliminates the checkerboard phenomenon from the mathe-
matical essence because of its continuity in the design domain; Secondly, a grayscale filtering
strategy is imposed on the traditional optimization criterion, and an improved filtering technique
combining sensitivity filtering and grayscale filtering is also proposed. Based on the method, the
topology structure is updated and the gray unit can be effectively suppressed. Finally, the feasibil-
ity and effectiveness of the method are verified by three typical numerical examples.
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Figure 1. SIMP interpolation curve with different penalty factors
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Figure 2. Improved interpolation function curve with differ-
ent penalty factors
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Figure 3. Flow chart for improved variable density
topology optimization
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Figure 4. Simplified force model of cantilever beam
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Table 1. Topology optimization results of cantilever beam
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Table 2. Comparison of cantilever beam topology optimization
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Figure 5. Simplified force model of MBB beam
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Table 3. Topology optimization results of MBB
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Table 4. Comparison of MBB topology optimization
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Figure 6. Schematic diagram of heat dissipation
structure
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Table 5. Topology optimization results of heat dissipation structure
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Table 6. Comparison of heat dissipation structure topology optimization
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