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ABSTRACT

The advent of highly integrated, high-power electronics requires low a coefficient of thermal expansion
performance to prevent delamination between the heat dissipation material and substrate. This paper reports a
preliminary study on the manufacturing technology of gas reaction control composite material, focusing on the
prediction of the thermal expansion coefficients of Al-AIN composite materials. We obtained numerical
equivalent property values by using finite element analysis and compared the values with theoretical formulas.
Al-AIN should become the optimal composite material when the proportion of the reinforcing phase is
approximately 0.45.

Key Words : AI-AIN Composite(Al-AINS ), Thermal Expansion(ZH %), CTE(ZH A Z), Finite Element
Method(78t228), Gas Reaction Control(7 FAK|01H+S)
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Fig. 1 (a) The schematic drawing of mechanism of
melting machine, (b) Melting machine for
high temperature and pressure casting (c)
Photos  of of Al-AIN
composites

as-cast samples
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Fig. 2 FEM Modeling of AI-AIN Composites

Table 2 Material Property for FEM analysis

Property Value

Young’s Modululs: E,, (GPa) 69
Poisson’s Ratio: vy, 0.33

Al Thermal Conductivity: K, (W/m-k) 230
CTE (ppnvVK): Om 24

Young’s Modululs: E¢ (GPa) 320
Poisson’s Ratio: v 0.25

ALN
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CTE (ppm/K): o 5
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