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Fabrication of Al-SiCw Composites by a P/M Process

Y.H. Kim*, S. Lee*, D.Y. Lee* and K.S. Han**

ABSTRACT

This paper investigates a powder metallurgy process to establish a fabrication method
for high performance Al-SiCw composites. Rapidly solidified 2024 Al powders produced
commercially by atomization and SiC whiskers produced from rice hulls were used in this
study. The size and the size distribution of the as-received 2024 Al powders were found
to be inadequate for homogeneously mixing Al powders and SiC whiskers. Therefoer,
sieving and sedimentation techniques were employed to reduce the size and the size distribu-
tion of 2024 Al powsders. It was also found that a combined ultrasonic/mechanical mixing
technique gives the best results on homogeneous mixing of 2024 Al powders and SiC
whiskers. Finally, process variables of vacuum hot pressing were studied to consolidate Al
-3iCw mixtures into Al-SiCw composite billets. Using the vacuum hot pressing conditions
of 620°C, 50 Mpa and 107° torr, we can obtain good quality Al-SiCw composite billets having
relatively homogeneous microstructures and sound Al/Sic interfacial bondings.
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Fig. 3 Particle size distributions of the 2024 Al powders; (a) as-received, (b) -325 mesh
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sieved, (c) -400 mesh sieved and (d) separated by sedimentation.
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Fig. 4 Scanning electron micrographs of the 2024 Al powders, (a) as-received, (b) -400
mesh sieved and (c) separated by sedimentation.
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Table 1. Characteristics of the three different
SiC whiskers used in this study

Tateho American Textron.
SCw #1 | Matrix SiC TWS-100

Crystal Type 8 B 8

Diameter(um) 0.05 - 1.5{ 1.-°3 0.3 - 0.6
av. 0.5% av, 2%
5.<.200 30.- 200 5 - 158

Length (um) 5 - 50% 5 - 70* 5-30
av. 10% av, 13*%

Aspect Ratio 20 = 200 10 - 40
av. 20% av, T*

Density (g/cm®) 3.18 3.21 3.20

Particulate < 1w/o

Content 47 nfo* |27 nfo* 45 nfo*

* : measured values
others: values from the maker's specifications
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Fig. 10 Optical micrographs of the Al-SiCw composite billet consolidated at the condition
of 800°C/50 MPa, showing the non-uniform density pattern.
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Fig. 11

Optical micrographs of the AI-SiCw composite billet consolidated at the condition

of 620°C/50 MPa, showing the uniform density pattern.
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Fig. 12 Scanning electron micrograph of the
residual pore in the Al-SiCw compo-
site billet consolidated at the condi-
tion of 600°C/50 MPa, showing the
agglomeration of SiC whiskers.
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