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Effect of particle size on microstructure and
properties of high-silicon aluminum alloy

GAN Werping, CHEN Zhao-ke , YANG Furliang
(School of Materials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: Two kinds of high silicon aluminum alloys, applied in lightw eight electronic packaging material in the a-
viation and space fields, were prepared with the rapidly solidified high-silicon aluminum alloy( AF30% Si) powder by
vacuum canning and hot-extrusion processes. The effect of particle size on the microstructure and properties of high-
silicon aluminum alloys was studied by optical microscopy, scanning electron microscopy, universal material testing
machine, thermal analyzer and TR ~2 thermal physics test. The experimental results show that, the original particle
size can greatly affect the microstructure and properties of the alloy. If the original particles are small, the final sili-
con crystal size will be small, the tensile strength is high, the relative density is high and the hermeticity is good,

the thermal conductivity and the coefficients of thermal expansion of the alloy are low.

Key words: high silicon aluminum alloy; electronic packaging material; rapid solidification; hot extrusion; thermal

expansion coefficient; thermal conductivity
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Fig. 1 Process route of AF30% Si alloy
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Table 1 Process parameters of

powder fabrication

Melting Melt feeding 5 Atomizing  Type of
R Atomizing .
temperature/ tube diameter/ gas pressure/ atomizing
. gas .
C mm MPa cavity
1 000 3.5 Atmosphere 0.6 Annular slot

K2 RS G B R I SR AR
Table 2

high-silicon aluminum alloy powder

Compositions and particle size of

Sample Mass fraction/ % Particle size/
No. Si 0 Al Hm
I 30.0 0.51 Bal. <74
I 30.0 0.54 Bal. 74147
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Fig. 2 Distributions of particle size of

high-silicon aluminum alloy powder
(a) —Alloy I ; (b) —Alloy 1II
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Fig.3 SEM images of powder fabricated by

gas atomizing and water-cooling
(a) —Alloy I ; (b) —Alloy 1II
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Fig. 4 Microstructures of sample I (a) and
II(b) of AF30%  Si alloy after 370 C extrusion
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Table 3 Density, relative density and hermeticity of high-silicon aluminum alloy (370 C)

Sample w(S1)/ Particle size/ Theory density/ Test density/ Relative density/ H ermeticity/
No. % Hm (g* cm™3) (g* em™ ) % (Pa*m3+s 1)

I 30.0 <74 2.581 2.544 98.56 1.4x107°

I 30.0 74~ 147 2.581 2.532 98.07 2.2%x107°
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