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Effect of Al Powder Morphology on In-Situ Aln Framework Reinforced EP Thermal Properties
Wu Liangqing
(College of Materials Science and Engineering, Hainan University, Haikou 570228, China)

Abstract : Using Al powder with different morphology as raw material, the Al-containing raw material framework was con-
structed by ice template method in advance, and the Al-containing raw material framework was transformed into AIN framework in
one step by in-situ nitriding reaction sintering. Subsequently, the thermal conductive EP/AIN composites were prepared by vacuum
infiltration method. The effects of the ratio of flake Al powder to spherical AIN powder on the phase composition, microstructure
and of AIN framework and the thermal properties of EP/AIN composites were studied. The results show that the phase composi-
tion of AIN framework is not affected by the change of the flake-sphere ratio. When the integral number of AIN is 40vol% and the
volume ratio of flake to sphere is 1 : 9, the AIN is continuously oriented and layered in EP, and the maximum thermal conductivity
of the composite is 3.035 W/(m - K), which is 1 517.5% higher than that of the pure EP. The heat dissipation effect of the composite
substrate on the heating table with the operating temperature of 90°C shows that the composite substrate has better heat dissipation
performance than pure EP substrate. At the same time, the tests at different ambient temperatures of 90,120, 150 °C show that the
heat dissipation effect of the composite substrate increases with the increase of temperature.

Keywords : in-situ nitriding ; AIN ; epoxy resin ; thermal conductivity ; heat dissipation performance
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