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Multi-material topology optimization for heat transfer structure
based on ordered-EAMP model

Y AN Hao, WU Xiaoming

(School of Aerospace Engineering, Xiamen University, Xiamen Fujian 361005, China)

Abstract: A density-based ordered-EAMP (exponential approximation of material prop-
erties) interpolation model was presented to solve topology optimization problems of multi-
material heat transfer structure. Compared with the classical SIMP/RAMP, the numerical
examples showed that the proposed interpolation had the characteristics of stable calculation,
fast convergence and less gray units of optimized structure. A density filtering scheme for
multi-material was constructed in the iterative formula for solving the optimization model
based on the optimization criterion (OC) method. The example showed that the scheme can
effectively reduce the gray units and the value of optimal objective function. The MATLAB-
ANSYS combined calculation was used to achieve the topology optimization of multi-material
heat transfer structurein complex thermal environment under three kinds of thermal bounda-
ry conditions. The results showed that compared with the structure of single material with
large coefficient of conductivity, the multi-material heat transfer topology optimization struc-

ture corresponded to the optimal distribution of various heat conduction coefficient materials,
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which was characterized by smaller dissipation of heat, the dissipation was reduced by

20. 3% in numerical example 4, and the heat transfer efficiency was higher.

Key words:

topology optimization; heat transfer structure; interpolation model;

density filtering; combined topology optimization
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Fig. 14  Structural diagram of example 3
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Table 4 Parameter setting of example 3

S Bl
L/mm 50
1,/ C 0
q/ (W /mm*) 100
D, [0,0.4,0.7,1.0]
H, [0,0.4,0.6,1.0]
w 0.5

SIMPLALZE R Ordered-SIMP{i k.45 5%
(@)

RAMPAb4E R Ordered-RAMPE AL 45

(b)

EAMPfbZE 3 Ordered-EAMPI k45 5

()
K16 G4 3 AL g

Fig. 16 Example 3 topology optimization structure
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interpolation models
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Table 6 Parameter setting of example 4

SR BiE
L/mm 50
t,/C 0
¢/ (W/mm”) 0.01
D, [0,0.5,0.8,1.0]
H, [0,0.4,0.7,1.0]
G, [0,0.4,0.7,1.0]
wy 0.3
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Fig. 21 Topology optimization results
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Table 7 Parameter setting of example 5

ZH K

L/mm 60

t,/C 0

[/ W 1
D; [0,0.6,0.8,1.0]
H; [0,0.240.5,1.0]
w; 0.4
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Optimization results of example 5
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Table 8 Parameter setting of example 6
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w, 0..25 Fig. 30 Optimized temperature field
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