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Preparation of Al;QOss° SiCy/ Al composites by
infiltration semi-solid densification under pressure

DU Zhrming, CHENG Yuarrsheng, LUO Shouwr jing
( School of Materials Science and Engineering,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: A new technology for metal matrix composites-infiltration-semtsolid densification under pressure based on the
analyses of kinds of conventional metal matrix composites preparation methods was proposed. Al,O34°SiC/ Al was prepared suc-
cessfully by this new technology. The results show that the interface bonding is very good, the structure is very dense and

the performance is excellent. It establishes the study foundation for metal matrix composites prepared by infiltrationstamp

forging in semtsolid state integral technology.
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Table 1 Composition of 2A 14( mass fraction, %)

Cu Mg Si Mn Fe Zn Impurities Balance
3.9~ 4.8 0.4~ 0.8 0.6~ 1.2 0.4~ 1.0 <0.15 <0.7 <0.3 <0.1 Al
® 2 SiC, Mk REfE IR
Table 2 Performance indexes of SiC,
Elastic ratio/ GPa Density/ (g®cm™ %) Linear expansibility/ K™ ' Poisson ratio
400~ 500 3.18~ 3.20 4.30x10° ¢ 0.17
® 3 ALOHIPERETR I
Table 3 Performance indexes of Al,Oz short fiber
Composition Physical characteristics
w (ALO3)/ % w (Si02) / % Diameter/ Hm Density/ (g*em™ ) Tensile strength/ M Pa E/GPa Main phases
aAlLOs;,
72.3 27.7 5~ 8 600 240

A1203' 25102
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Fig. 1 Pressing dies for precasts
1 —Squeeze head; 2 —Lower die;
3 —Multihole lower head; 4 —Precast
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Fig.2 Experimental devices of
composite preparation
1 —Upper die; 2 —External punch;

3 —Pressure regulation spring; 4 —Inner punch;
5 —Lower die; 6 —External form;

7 —Roof bar; 8 —Precast;
9 —Molten Al; 10 —Resistance wire
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Fig. 3 Photograph of Al,O34*SiC,/ Al by

infiltratiorr semr solid densification under pressure
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Fig. 4 Microstructure of Al,O34*SiC,/ Al
composites prepared by

infiltratiorr semr solid densification under pressure
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Fig. 5 Backscattered electron image( BEI) (a) and element surface scanning image of

Si(b) of Al,O34°SiC,/ Al composites prepared by

infiltration-semr solid densification under pressure
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Table 4 M ain technological parameters of

infiltration-semrsolid stamp forging under pressure

Preheat temperature Infiltration Infiliration

Pressure of semi

Depressed .
Dwell time/ s

of dies/ C temperature/ C pressure/ M Pa solid densification/ M Pa velocity/ (mmes™ ")
200~ 300 780~ 800 2~'5 70~ 100 2~ 3 30~ 40
x5 EATRBEESEUE G K S A AR RS ) A 1 RE
Table 5 Density and mechanical properties at room temperature of
composites fabricated by infiltration and direct semtsolid densification under pressure
M aterial Infiltration Semr solid specific Heat Density/ Tensile Specific
T
atena pressure/ M Pa pressure/ M Pa treatment (g*em™ 3 strength/ M Pa elongation/ %
5% A0 4.5 0 2.778 59 475 2.9
SiC,(1: 1)/2A14 ' ' '
15% A1203sf'
4.5 70 2.837 25 510 4.1

SiCy( 1 1)/2A14
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Fig. 6

Interface morphologies of Al,034°SiC,/ Al composites

(a) —Interface between SiC,, and Al; (b) —Interface between Al,O3 and Al
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