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Simulation and Experimental Verification of Thermal Property for Aluminum
Nitrides and Copper Clad Laminates under Space Thermal Environment

HE Duan-Peng', GAO Hong', ZHANG Jing-Jing', WU Jie®, LIU Bo-Tian', WANG Xiang-Ke'
(1. Material Reliability Center, China Academy of Space Technology, Beijing 100094, China; 2. Shandong Institute of Space
Electronic Technology, Yantai 264670, China)
Abstract: Aluminum nitrides (AIN), which possess high thermal conductivity, high electrical resistivity, good dimen-
sional stability and excellent mechanical property, have been considered the preferred materials as a new generation of
high-performance ceramic substrate and packaging materials. In this paper, the application potential of ceramics in
space electronic systems is discussed. And the basic capabilities of AIN were analyzed. Heat transfer property of AIN
and its copper clad laminate were of selective and theoretical analysis, which were further verified by simulation. Fi-
nally, the thermal conductive performance of AIN in the simulated space thermal cycle environment was discussed.
The results show that the thermal conductivity is up to 174.1 W-m "K' and the thermal diffusivity of copper clad
laminates is higher than that of pure aluminum nitrides. The simulation results of thermal characteristics are in agree-
ment with the theoretical calculation. The final space environment simulation tests indicate that the thermal conductive
capabilities of aluminum nitrides remain extremely stable.
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Fig. 1 (a) Schematic diagram and (b) physical diagram of
aluminum nitrides direct bonded copper
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Fig. 2 XRD patterns of AIN ceramics
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Table 1 Thermophysical parameters of components

Materials Thermal . Thermal
.. Thickness .
(Module compo- conductivity /mm resistance
nents) H(W-m™ K™ /('C- W)
Aluminum
nitrides direct 170 1.235 0.0051
bonded copper
Supporting base
(SiC/Al) 180 2.5 0.0136
Solder 60 0.2 0.0033
Shell (alumina) 35 5.0 0.1394
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Fig. 8 Simulation diagrams of temperature distribution under (a) normal conditions and (b) after 500 thermal cycle tests
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