o 4L R
MATERIALS CHINA

$F29% HF11

2010 4F 11 H Nov. 2010

#HHEH)

= o bk SiCp/Al & & #F #BY 3 i B 52 K

WEAE, AR, B OR, MK, FAEF, ARAL
(FE B R A B AR 52 B8, b5t 100083 )

H OE: mRESESICp/ Al EARRELA TS BL B, AT, RAER A A T B R (R T A Y
RN PEANRE B, (A2 RHR X AT UL T IR, 2 T A R N o R R R ST Y - TR
W8 T2 BT RTS8 SiCp/ AL 25 M BRI oI . R T 2Bl s 2 S MR BUR & T 99% , T 2Bk
AR R BAE (S ~7) x 107 K™ S0 AT 1Y, MRS R T 185 W/ (m - K), HUEBRIE R T 370 MPa, BT 4
107" Pa - m® - 57" BIH BRI AT LU L T BRR S bR PEREBER , S5 40 O TSI SiCp/ AL G B R H AR A A
T F IR T —Fh AL = Si — Cu ZR8R), BHEJR & A8 B9 25 IUE REFR AR JU R U Ve 3 REWS A 25K

KB : HEEAMEL SIC; BUB; dT

hE4FES: TB333 XHERARIRED: A XEHS: 1674 -3962(2010) 11 - 0039 - 08

Near Net-Shape Forming of High
Volume Fraction SiCp/Al Composites
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(Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: High volume fraction SiCp/Al composite is a perfect electronic packaging material because of its excellent ther-
mal-physical properties and lower density. However, this material has not been widely used in the field of packaging because
it is hard to be machined into complex-shape due to its greater hardness and brittleness. In this paper, the preparation of SiC
preforms by ceramic injection molding ( CIM) , pressureless infiltration of SiC preforms by Al alloys and some other basic
questions have all been studied to found a CIM-pressure infiltration new technology, and in the end, the net-shape prepara-
tion of high volume fraction SiCp/Al composites have been successfully realized. The relative density of prepared SiCp/Al
composite is high than 99% , CTE can be regulated in(5 ~ 7) x 10 7° K" according to actual needs, thermal conductivity
is higher than 190 W/ (m + K) , bending strength is higher than 370MPa and gas impermeability value is near 10" Pa + m’
- 57!, These thermal-physical and mechanical properties can better match the requirement of electronic packaging technolo-
gy on the materials. Furthermore, in order to seal SiCp / Al composites, a kind of Al —Si — Cu system solder has been suc-
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cessfully developed, the sealing performance of the device can also meet the requirements.

Key words : Al matrix composites; SiC; forming; electronic packaging
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Table 1 Maximum volume fraction of SiC by particle gradation
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Table 2 Results of porous SiC preforms infiltrated by aluminium under different atmospheres

Vacuum Ar N,
Infiltration condition
Al - 12Si -8Mg Al - 12Si - 8Mg Al - 128i - 8Mg Al - 12Si Al -8Mg
Wetting angle/ (°) 34 34 31 35 46
Infiltration results Non-infiltration Non-infiltration Infiltration Non-infiltration Infiltration
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Fig. 14 DSC curve of Al-based medium-temperature soldering used for SiCp/Al composite(a), Photo of Al-based soldering thin tape(b), and

SEM micrograph of SiCp/Al composite soldered with Al-based medium-temperature soldering( c)
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