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Oxidating processes in high temperature
oxygenation of high-silicon aluminum alloy

YANG Fu-liang, YI Dan-qing, LIU Hong, CHEN Zhi-hu

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to fabricate high—silicon aluminum alloy electronic packaging materials, the oxidating processes in
high temperature oxygenation was applied to the Al-30Si and Al-40Si high-silicon aluminum alloys which were prepared
through extrusion process. Scanning electron microscope, optical microscopy, thermal physical tester and universal
material testing machine were used to study the microstructure, density, hermeticity, coefficient of thermal expansion,
thermal conductivity and compressive strength. The experimental results indicate that when Al-Si alloy material is
oxidated in high temperature oxygenation, the size of the silicon particles increases especially the silicon crystal of
Al-40Si aggregates and grows more obviously, and the density and the hermeticity are improved. The thermal expansion
coefficient of Al-30Si increases slightly, but the oxidation technology has little influence on that of Al-40Si. However, the
oxidation technology has remarkable favorable influence on the thermal conductivity and the compression strength. The
thermal conductivity of Al-30Si and Al-40Si respectively increases by 16.4% and 23.5%, and the compression strength of
Al-30Si and Al-40Si decreases by 26.8% and 20.5%, respectively.
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Table 1 Process parameters for preparation of powders

JE MR/ C AL I ) /b Mg FL A% /mm
1000 1 35
FA M SAKTE S /MPa Mg flas A 41
2545, 0.6 FgER

1.2 #REE

TR A SR AR T ALTEPEAR &, IR A ] 3k
Tk S TE R — 2RI, 75 R — LR R A B AL
T2, S N R M AT S o I R BB I
MRS KBV A, MREEE %, [,
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Fig.1 SEM image of initial Al-30Si powder
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Fig.2 Microstructures of different compositions Al-Si alloy before and after oxidated in high temperature oxygenation
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Table 2 Density, densification and hermeticity of materials before and after oxidated in high temperature oxygenation

PN I/ g-em ™) UK /Y% b /(Parm®s™)
AMHT Afa AAHT Afa AT A
Al-30Si 2.48 2.54 95.3 97.7 4.8x107° 1.4X107
Al-40Si 2.44 2.47 94.9 96.0 1.48x 107" 3.8x107°
3 HEBRARBMNAE AR A o
Table 3 Coefficient of thermal expansion of materials before and after oxidated in high temperature oxygenation /(10 °K™")
‘ LR AR
D%y
100 C 250 C 400 C 100 C 250 C 400 C
Al-30Si 11.70 12.10 13.80 11.71 13.89 15.31
Al-40Si 10.40 12.00 13.40 10.57 12.28 13.14
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ghi 3 2 PRI ECE B ARk T A, SARSE, AL-30Si
WAl B3 0 KT AL-40Si B4R} R B0 B 1 0 i
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Table 4 Thermal conductivity of materials before and after
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Table 5 Compressive strength of materials before and after

oxidated in high temperature oxygenatio MW-m K
g AT A
Al-30Si 93.8 109.2
Al-40Si 84.1 103.9

M 460 EH, MRS i e A AR TR
B, Al-30Si 5 Al-40Si ARG IR T
16.4%F1 23.5% o X & KA BAR yRECE AL ) 25 38 n S 1
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AAAE SioRFILERAL, XIS GEAD T ST

oxidated in high temperature oxygenation p/MPa
oy AL T AL
Al-30Si 552 404
Al-40Si 419 333
+ A
3 & it
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TRAENASKKEMYE, 76 Al-40Si &4
ST UERITE 31l
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MR AT S T 32 m ARV %, AL-30Si
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5 Al-40Si BHEH T2 73500458 5 16.4%F1 23.5%.

C. il A AL T8 AR R PR i
Al-30Si L A1-40Si #RMZ A AL G U BRI 4 )R [
26.8%A1 20.5%.
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