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Abstract SiCp/pure Al and SiCp/2024A1 MMCs were fabricated by in-situ VHP process designed specially just in
this study which is composed of the vacuum hot press at range from R.T. to 500°C and the continuous extrusion with-
out canning process at 520°C. It was investigated the effect of SiC particle size, volume fraction and extrusion ratio on
the tensile properties and micro structure in all composites. In case of the 10:1 extrusion ratio, but SiCp/pure Al and
SiCp/2024 Al composites were shown a sound appearance and a good micro structure without crack of SiCp as well as
uniform distribution of SiCp. However, in case of the 16:1 extrusion ratio, the number of cracked SiC particles more
than increased in a higher volume fraction composite and 2024 Al matrix composite compared with pure Al matrix one.
The tensile strength of the composites reinforced smaller SiCp was higher than that of the bigger SiCp reinforced in
same volume fraction and extrusion ratio.
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Fig. 1. Schematic of apparatus for in-situ VHP and extrusion.
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Fig. 2. Photographs of extruded SiCp/Al composites.
(a) SiCp(5/m)/pure Al(extrusion ratio 10:1). (b) SiCp(5m)/2024 Al(extrusion ratio 16:1).
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Fig. 3. Microstructure of extruded pure Al with 10 to 40% by volume SiCp(5m)(extrusion ratio 10:1).

(a) 10V/o (b)20V/o (c)30V/o (d)40V/o

Fig. 4. Microstructure of extruded pure Al with 10 to 40% by volume SiCp(20m)(extrusion ratio 10:1).
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Fig. 5. Microstructure of extruded SiCp/2024Al composites{extrusion ratio 10:1).
(a), (b} SiCp(5:m)/2024 Al with 10 to 20% by volume SiCp. (c), (d) SiCp(20:m)/2024 Al with 10 to 20% by volume SiCp.
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Fig. 6. Microstructure of extruded 2024A1 with 10 to 40% by volume SiCp(5m)(extrusion ratio 16:1).
(a) 10V/o (b)20V/o (c)30V/o (d)40V/o

Fig. 7. Microstructure of extruded 2024 Al with 10 to 40% by volume SiCp(20:m)(extrusion ratio 16:1).
(a) 10V/0 (b)20V/o (c)30V/o (d)40V/o
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Fig. 8. Relationship between the SiC particle content and rela-
tive density for the SiCp/pure Al composites extruded with ex-
trusion ratio of 10:1.
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Fig. 9. Relationship between the SiC particle content and rela-
tive density for the SiCp/2024 Al composites extruded with ex-
trusion ratio of 10:1 and 16:1.
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Fig. 10. Relationship between the SiCp volume fraction and ex-
trusion pressure for the SiCp/pure Al composites.
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Fig. 12. SEM fractography of SiCp/2024Al composites at R.T. tensile test.
(a), (b) SiCp(20m) with 10 to 20V/ofextrusion ratio 10:1). (c), (d) SiCp(20un) with 10 to 20V/o(extrusion ratio 16:1).

Fig. 13. SEM micrograph showing the surface morphology of
SiCp extracted from SiCp/2024 Al.
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Fig. 14. X-ray diffraction pattern of SiC particles in SiCp/
2024 Al.
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