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Abstract: To obtain the optimal topological configuration for thermal conductive microstructures of composite
materials, a topological optimization model of the periodic structure is established by the Independent Continuous
Mapping method. In this model, minimized weight is taken as the objective and thermal compliance is the
constraint condition. The thermal compliance constraint is approximately formulated using a first-order Taylor
expansion. The image-filtering method is implemented by a partial differential equation to eliminate checkerboard
patterns and mesh-dependence problems. To satisfy the periodic constraint, the designable domain is divided into
a certain number of identical subdomains and the contribution coefficients of thermal compliance are redistributed.
Optimal topological configurations with different periodic numbers and different loading conditions are compared
and analyzed. Numerical results verify the validity of the proposed topology optimization method in designing the
microstructures of composite materials for thermal conduction.
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Table 1 Comparison of optimal results with different periodic

numbers
TEA A AP RIS RIS S
2 42 1.3349x10* 24.9865
3 49 1.7319x10* 24,9946
4 41 1.5968x10* 24.9780
5 60 1.7415x10* 24,9453
6 49 1.8621x10* 24,9993
9 58 1.9260x10* 25.0000
10 50 2.0120x10* 24,9996
12 53 1.9536x10" 25.0091
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Table 4 Comparison of optimal results with different periodic

ME A P mILAABR RIia B

2 45 1.5499x10* 24.9990
\ numbers
3 43 1.6273x10 24.9554
4 47 1.7796x10* 24.9982 TEAEIARE B BAREWAR BRSSO
5 41 1.6880x10% 24.9997 2 42 1.4713x10* 24.9995/24.9997
6 53 1.8703x10* 24.9996 3 48 1.7033x10* 24.9993/24.6577
9 60 1.9639x10% 25,0000 4 51 1.7798x10* 23.4989/24.9817
10 52 1.9339x10* 25.0000 5 45 1.7485x10* 24.9996/24.9996
12 43 1.9440x10* 24.9956 6 48 1.8769x10* 24.9538/25.0000
9 44 1.9624x10* 24.7663/25.0000
B4 HEABIESHEG 1 —3, L1 mE 1 10 64 2.0055x10* 25.0061/25.0000

ik, T8 2 el 3 kR, Ve TR e B 12 41 1.9674x10" 24.9844/24.9998
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