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Microstructure variation of spray formed 70Si30Al alloy
during heating procedure
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Abstract: A novel 70Si30A1 alloy was prepared by spray forming process for electronic packaging material. M icro-
structure variation of as-deposited preforms during heating procedure was studied. The results show that the micro-
structure is fine and homogenous, the primary silicon phases distributing in the alloy evenly are fine and irregular,
and most of the phases that disperse between the primary silicon phases are supersaturated a( Al) and AFSi Pseudo-
eutectic phases. When the alloy is held under 620 C for 90 min, the primary silicon phases do not increase obviously
and have spheroidized phenomenon with temperature increasing. The supersaturated a( Al) phases do not change sig-
nificantly during heating procedure. The AlSi pseudo-eutectic phases remelt in the temperature range from 566 C to
582 C, and the mass of remelting phases increase with temperature increasing and they conglomerate together. The

range of hot deformation temperature of spray formed 70Si30A1 alloy is from 560 C to 590 TC.
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Fig.1 Microstructure of
as-deposited 70Si30A1 alloy
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Fig.2 SEM photograph of
as-deposited 70Si30A1 alloy
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Table 1 Compositions of six positions in Fig. 2
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Table 2 Compositions of

Position w(Al)/ % w(Si)/ % two positions in Fig. 3(a)
a 0.95 99. 05 Position w(Al)/ % w(Si)/ %
b 94.23 5.7 a 86. 43 13.57
& 98, 37 143 b 98. 57 1.43
d 80. 45 19.55
e 96. 79 3.21
f 87. 43 12.57
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Fig.3 TEM photographs of
as-deposited 70Si30A1 alloy
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Fig.4 SEM photograph(a) and linear scanning
graph (b) of as-deposited 70Si30A1 alloy

E 4 70Si30A1 &4 Ui

BRI, 70Si30A1 & 44E 620 CK LA W AR
90 min I, ¥AEFMHEARENKRNINE, (HlT
WIAEREA D S I RE R S, LE Rk R Bl
YR ST, YIAEREL R AR RN, G
FEBIF s, WA ERALELS . 75 620 CLR¥E 90
min N, FIAEREAHRMIR LR B2, WE 5(f) B
7N o

& 5 B 40, 70Si30A1 & 4 7E 590 CA:¥E 90
min I, #JAEREA 2 MR RAA NG B . KB 6
Fiizh 70Si30A1 A 473 A AE 590 « 610 F1 630 CPx
it 90 min ) SEM F v . AT, 75 590 C A LA
R FE AR 90 min B, FRIEAANF IS, HE R
P B Fn, FEACARS 22, T HLgs A AR 2 18 T 46 AR



. 3 4 2 4

2006 4 4 1

Bl 5 e ECRE 90 min J5 70A130Si A 4 1 B 414
Fig.5 Microstructures of spray formed 70Si30A1 alloy

kept at different temperatures for 90 min
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Table 3 Compositions of four points in Fig. 7( a)

Point w( AN/ % w( S/ %
a 85. 04 13.96
b 81.33 18. 67
c 97.13 2.87
d 98.28 1.72
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Fig. 6 SEM photographs of 70Si30A1 alloy at different temperatures
(a) =590 C; (b) —610 C; (d) —630 C
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Fig. 7 SEM photograph (a) and liner scanning
graph (b) of 70Si30A1 alloy at 590 C
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Fig. 8 DSC curves of spray formed 70Si30A1 alloy (a) and
molten 70Si30A1 alloy (' b)
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