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Microstructure and properties of spray deposition 70%Si-Al alloy
for electronic packaging applications
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Abstract: 70%Si-Al alloy was prepared by spray deposition and hot pressing technology. The microstructures of the
alloy were investigated by scanning electron microscopy and metallographic microscopy. The results show that by spray
deposition and hot pressing technology 70%Si-Al alloy with a diameter of 76.2 mm and a thickness of 6 mm can be
obtained. The growth of primary silicon in 70%Si-Al alloy can be inhibited, and its grain size is only 20~50 pm. The
distribution of primary silicon forms a continuous framework and the Al phase encircles the interval of Si phase
continuously. The increase of thermal conductivity and decrease of the coefficient thermal expansion are mainly because
of this structure. Its thermal conductivity reaches up to 110 W/(m-K) at room temperature and the coefficient of thermal
expansion is just 9.6 X 10"%/K.

Key words: 70%Si-Al alloy; electronic packaging; thermal conductivity; spray deposition

S FEM Si-Al A A EDE RO A
kL B EAHHESA M Siv GaAs %52 SR b1
AR REG R AERe . BmiamaE . )
IR 5 (<2.5g/em’), 7EHL TR RN A )
N FH TR

& Si B Si-Al B4 Si IS Rk 50%2L L,
W Sifr s SRR RS PERE, SEh R T

EETH: 08 [HE R4 QH 5256 TR S R0 H (081053311)
Yeks BHEA: 2008-07-15; 1&iTHHA: 2008-09-02

L TR AR K S 70%Si-A1 &4, T e T
B BT AR R B 2k, B
Si-Al &4r, BRAGEE A Si 500, S JEiEAk
Al MZRREEE Si MUK FHERAR O OM 4LZR, (U, 7
WA, BE Si SREIREIIN, Y& Si
FASTHRAL, LA Si-Al B SHLREHR, S804
BHOWIEL, % PEREIR 2, W' ahae 1) SR N IEAE,

WBIAEE: 2R, 207, Mt dBif: 0731-8877197; E-mail: pcq2005@163.com



304 hEA SR R

MBI CAE D BB RME . DA, SR Je kA bl
FIEHAR, SEEMET ST AR AL AL, K/ANF
GYAT, AT A L A R R AR e R AT
FORL, JEAER SR [ A AMRL S I ek e
L SR PR B [ B AR T 9% =y ST ) Si-Al B 4B
W, ATLASRAFA SR RO (¥ - s Rt 4l
JE[H Osprey A AW ITRBA S & 1 — RIIA
[l Si S Si-Al &4 AR, HAT H R it fe
YEYEREAN )RR . AR SCIER R BT TTREAR,
SRAF LW IS R 3 o 4~5 AU 1) b T Tt 3] 25k
B, WS R EAEBEL T ML S, FlE T ER
H76.2 mm. JEEN 6 mm [¥] 70%Si-Al 5 &AFE A, BT
FIHHALFIERRRFAE, A PHPRFIF R Si-Al &
S PR BHR LS00 B AR S

=

1 521§

SR Si(ZERE S 99.5%)F1 AL(ZEE K 99.8%)
D IERE, RV IR, SR 1500 ~1
700°C o WK 1)Er 4 T ok AR TR I 4t 2 e AR ()
ZAL T EUSEALIE 10 0.5 MPa), YR EE SRS
L UTRREEE R 400 mm), A d120 mm X 300 mm
F5E. A5, MEEH FYIIEAR N 76.2 mm. JEER
6.5 mm [ AT #UE, #UREEN 570 C.

KA IR-3 WOt IO IR 1 5 TR EL
RFER ST d10 mm X (3~4) mm; KT TAS—100 #53
HrAClsE 25~400 CAEIIZIZIK R4, FHELEE )
150 “C/h, RFER ST d5 mmX20 mm; %X
B R, R FE RS 50 mm X 10 mm X 4
mm; K FH BT 3 OK A HE KR I AR R,
70%Si-Al S4B B 2.43 glem®, WA p=p./p,
X 100%3 AR AR . o, p I ARX L,
p HFIREEEE . SR CCS—44100 LT 7 BB LI
MR 2R, WFER SN 38 mm X6 mmX6
mm; XM POLYVAR—MET 505 4 A1 5 1 s Fl
KYKY-2800. JSM—5600Lv 434 H1 55 W £ A4k 114 b
AR,

2 HER51he
2.1 AEIEEX 70%Si-Al & & LHLN AN

W AT RE R A AR ¢ SR NS v %
AR,

2009 4E2 H
ar
g2 3 1) (1)
dr cr

X oy WRMEGEEERREG o WG T,
RS ;s TOMIREEEEE . ()T, WA K
AT Ik PR 13 5 AR R A5 T e 22 S ST 25
BHMARBURIELL, 56 T LA S [T
B G BRI, 38 D0 5 BRI Il 2 s/ I ]
SRR S A HIOR I R B 1 TN AW
DUR 70%Si-Al & &K A I RARES, By AR RS
P 2 AR R A 20~50 pm, R (1) AT DA A H1 R
210 10° K/so i WA M AR 1 25 M R4
HIEL N 1 K/st,

- " '_4‘: 4 .
W 0 f . TN
SN N IR e ]
1 WHRTUR 70%Si-Al & Sk AR BBt
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Fig.2 Equibrium phase diagram of Al-Si system
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Fig.3 Optical micrographs of as-cast (a) and spray formed
70%Si-Al alloy (b)
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Fig.4 Relation between relative density and pressure
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Table 1 Main performance parameters of 70%Si-Al
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strength/MPa ield strength/MPa (Three points)/MPa
100 129 143.16
Coefficient of . Coefficient of
. Electrical .
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5 WESTTIRULAE 70%Si-Al ) 5832120 . :
Elastic Elastic modulus
Fig.5 Microstructures of spray formed and hot pressed modulus/GPa Hardness, HV /GPa
70%Si-Al alloy: (a)Spray formed; (b)Spray formed and hot 129.2 276 129.2
pressed at 570 C and 700 MPa
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