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Table 1 Properties of SiC particles and LD11 alloy

Speci Density/ Coefficient of thermal Elastic Shear Bulk Poissi i
pechmen (g*em” 3) expansion/ 10~ G modulus/ GPa modulus/ GPa modulus/ GPa OIRRion. Talo
SiC particle 3.18 4.7 192.0 225.0 0.17
LDI1 2.68 20. 8 29.7 17::5 0. 33
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Fig.1 Microstructures of SiC,/ Al composites
(a) —50% SiC,/ Al; (b) —60% SiC,/ Al; (c¢) —70% SiC,/ Al

s LG I ik s 1 . BRI SR T Y Sic
R i RCTAR KR 9 L 1K) SiC 45 R i«
BT, PRI SiC 28 e 52 2 IR I W 348 1e /N Bk
HARSETRA .

SiCp/ Al Z MBI LU 5] L BU%, TR

RALFGREE X0 T B R AR R A
M, BUmHLAE T LR E SR SRR,
IERESE R RL I T 2 PR B . B AR 23 B 3,
FHORRURLIN) SiC 340,  HLBURL )2 U0 8oin W &, 44
/NI SIC RURE 78 73 SH 78 BIRL O RURL ) Ta) B v, 93 A
B5), MR RIS .

2.2 BEAKIERE

PZIK R BN S R K] 3 B SiC /AL B &
PEHE 20~ 100 C2 [8] 1~ 3 26 B2 ik &= 200l A
10.8x107 % 9.7x10° ¢, 8.3x10™ % C, Ffi SiC &
I TR, PRI B nT DAY 2 T e )
FARESR . RITEAMENE, 4480 ) LUE
Tob 5 Ay 8 a R T T £ SR AR A A IR A IR AT
BlAE SiC 7 i B3N, Mok % 28 R 6 4 10 ) £ 72 B
B, EAMBHAE K R B & 8o .

B T2 G EHE B4« TREC AT B8 SR AR A
AR R, P A A IRAT AR 2% . T
Ny, AR RE R 52 B 5 — FhoA R R 2 T
H, MR KRR 258 BN N T, TN
IS 77K 300 1) 1 A1 38 A R A B K . Turner™ 2% 78 3]
MEARARINT, AR P AR BN 38 2k ik

NN T), 1332 -SM R AIZIK R B
a, K, %+ a,K, %

Kn®t K, %
X o, o, a, TAAE SR B K ik
HFAYA)) S CR M NS 3| /N B - 7 L B R N RN
MG K, Ky 200l D 22 A N1 5 A4 B A4 RR S

L==N

Kerner "% 2% 58 11 5 4 W4 R A 35 & F 8 AR 51 T
Z I, $E T — AN R R SR IK
REER A

A= O Pt a, Pt B, P - an) X

K- K,
PuKnt+ K+ 3K, KW/ (4Gw)
L G HEAMYIERE .

Bl 2 Bion hy SiCy/ AL A 04 B ik R 0l
RES SR FEZ R EE 2. aTLLE R,
MEHE MR 5 Kerner #5818 508 500 8208,
TEE Turner B X & KN Turner B84 H 2% g
TR AR ERE IMEN, BAEY LRSS
MRS A e 2 AT e = AR BN Jg, BRI Turner
BOARE 78 73 4 18 5 A ARE P 35 5K B (1) BY. 7 1% DL,
5 S bR E A 250K

2.3 Nt

SiC,/ Al G M RE I 2 25 ity o R A0 e v 98 1
WK 3 pros . HE 3 ATELE R SiCy/ AIE &M EES
ih 5 B 8 s, %Ok T 370 MPa, f% & A LU IS B



< 1182 -+ oh A (5 )R A 4R 2003 4F 10 A
20 RN
— Turner model
- Kerner model
16 | ® Experiment
7 :
b
= 12
5
8 =
4 ' , ' ‘ .
0 20 40 60 80 100 iy
@(SiC)/% _20 m _
B2 Radpiiksi Bl 4 70%SiC,/ Al 54 Bk e TR ) 1 7 7% 5
IE = : 25
WEE S+ AR LR Fig. 4 Morphology of brittle fracture
Fig.2 Comparison between theoretical

predictions and experimental data

600 — 250
3 50%SiC/Al

« SO0 W 60%SiC/Al 200 &
% = 70%SiC/Al el
= 400 E
= 150 =
= =
2 300 Z

L =
% - 100 o
g 200 o
2 100 =

oL— - 0

3 SiCy/ AL E G RPRL IS 5 B ( ) A3k R ()

Fig. 3 Bending strength(left) and elastic
modulus( right) of SiC,/ Al composites
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Fabrication and property of SiC,/ Al composites
with high content of SiC,

ZHANG Qiang, CHEN Guo-qin, WU Gao-hui, JIANG Long-tao, LUAN Bo-feng
(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: SiC,/ Al composites with SiC, volume fractions of 50% , 60% and 70% for electronic packaging applications were fabrr

cated using squeeze casting technology. The composites appear to be free of pores, and the SiC particles distribute uniformly in the

composites. The mean linear coefficient of thermal expansion (20~ 100 C) of SiC,/ Al composites ranges from 8.2 x 10~ %10 10. 8 x

10™ %/ °C and decreases with increasing SiC, content. The measured coefficients of thermal expansion agree well with Kerner s model.

The composites show high specific bending strength and modulus. This can meet the technical requirements for electronic packaging.
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