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Effect of Hot Extrusion on the Mechanical Properties of 6061
~Aluminum Alloy composites Reinforced with SiC whisker

Jun-Su Kim* and Su-Geun Lim**
Abstract

Both cast and extruded composites of SiC whisker reinforced 6061 Al alloy matrix were fabricated
by high pressure infiltration of the alloy melt into the SiC preform and subsequent hot extrusion of the
composite ingots. The micro structures, age hardening behavior and mechanical properties have been
examined on the both cast and extruded composites of SiCw/6061.

The cast composites of SiCw/6061 were obtained in which SiC whiskers were randomly oriented. Hot
extrusion of these cast composites lead to alignment of the whisker in the direction of extrusion.
Strengthening effect of whisker in the extruded composites is lower than that of the cast composites.
The cast composites of SiCw/6061 showed higher thensile strength and lower elongation than extruded
composites of SiCw/6061 at all testing temperatures. Lower tensile strength and higher elongation of
the extruded composites were attributable to fine grain structures in which grain boundary sliding
occruued preferentially at elevated temperatures.
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Fig. 1. Flow chart of fabrication process of SiCy/
6061 Al composites.

Table 1. Chemical composition of 6061 alloy used for matrix alloy(wt.%).

Element Mg Si Fe

Mn Cr Zn T1 Al

Amount (.88 0.63

0.31

0.27 0.09 0.05 0.04 Bal.

(41)
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Fig. 2. Metal mold and SiC whisker preform for
pressure infiltration.
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Fig. 3. SEM micrographs of SiC whiskers in (a)
pressure infiltrated SiC, /6061 Al cast com-
posite(Vf 30%) and (b} SiC,/6061 extruded

composite(Vf 30%) on section parallel to
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Table 2. Measured density and volume fraction
(VE) of SiC whisker in SiC,/6061 cast
composites.

Vf of whisker | Density of | Estimated Vf of
Materials | in preform | composites |whisker in composites
(vol.%) (Mg/m?) (vol.%)
6061 — 2.703 ~
Vf13% 13.23 2.779 16
V£20% 21.27 2.815 23
Vi30% 31.24 2.865 33
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