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A Study on Hot Extrusion Characteristics of Particulate
Reinforced Aluminium Matrix Composite.
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Abstract It was investigated that reinforced species, billet condition and extrusion variation in Al 6061
composite material effected on extrusion process of particulate reinforced composite material. The
strength of composite material with reinforcement species revealed SiC,> ALO; > ALOsy> ALO;, orderly.
K. increased as volume fraction increased in all composite material. The composite materials reinforced
by ALO; required the larger pressure in hot extrusion process than those by SiC, at all condition. Extru-
sion process tended to decrease as the semi-angle of extrusion dies increased because larger contact
area caused larger shear friction. Extrusion temperature went up about 50°C in low elevated deforma-
tion temperature. In extrusion temperature above 500°C, severe tearing occurred on extrusion surface.

More reinforcement in volume fraction, more hot tearing.
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Table 1. Chemical Composition of Matrix Alloy
A 6061

Element| Si | Fe | Cu|Mg| Cr | Zn | Ti |Mn) Al
wt.% 0.76/0.3800.20(0.83(0.18/0.70/0.01/0.07|Bal
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Fig. 1. K. value of MMC hillet vs. volume fraction of
reinforcement. Extrusion conition : present work, Ma-
trix alloy 6061, extrusion temperature 450°C, extrusion
ratio 12.5, reinforcement ALO,,, SiC, particulate, Refer-
ence : A6061, T..: 400°C, R : 16
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Fig. 2. K, value of AMMC billet vs. extrusion tempera-
ture. Extrusion condition : Matrix alloy 6061, extrusion
ratio 12.5, reinforcement Al,O,, SiC particulate, volume
fraction 20%
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Fig. 3. Relationship between deformation resistance(K..)
and reinforcement particle diameter.
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Fig. 4. Relationship between deformation resistance(K.)
and billet length.
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Fig. 5. Schematic diagram of friction between Al com-
posite and container, dies.
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Fig. 7. The relationship between SiC particulate volume
fraction and extrusion load at different billet length.
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Fig. 9. Dependence of extrusion ratio on the specific ex-
trusion pressure.
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Fig. 10. Relationship between max. extrusion pressure

and extrusion speed.
a) A6061-20%vol.% SiC, b) A6061-20%vol.% AlOs,.
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Fig. 11. Extrudate surface temperature at V.. vs. bil-
let temperature A6061-based particulate reinforced
composites ; particle SiC particle mean diameter 10um,
Voux 63mmmy/sec.
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