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Effects of SiC particle size on tensile property and fracture
behavior on particle reinforced aluminum metal
matrix composites
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ABSTRACT In this paper the tensile properties and fracture behaviour of aluminum alloy 2009 rein-
forced with silicon carbide particulates (SiC,,) fabricated via elemental powder metallurgical technique were
presented. The results indicate that the strength of 15%SiC/2009Al composite decrease with increasing
particulates size, but ductility inversely. When particulates were 1.5um, the breakage is due to tearing of
matrix near interface. The failure of composites with 20pm particulate results from crack of SiC,. When
particulates are between above sizes, the failure of composite results from tearing of matrix near interface
and crack of SiC,.

KEY WORDS composites, aluminum matrix composites, particle size, powder metallurgical, mechan-

ical property, fracture mechanism
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Fig.1 Microstructure of the SiC,/2009Al1 composite (a) 1.5um and (b) 3.5um

Bl 2 3.5um SiC, #iBE Sk TEM B
Fig.2 TEM images of 3.5um SiC,, reinforced composite (a) SiC/2009Al interface and (b) dislocations

at aggregation
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Table 1 The mechanical properties of SiCy,/2009A1

composites for different particulate sizes

Particle size, pm 00.2/MPa on/MPa o5/%
1.5 430 631 5.0
3.5 361 549 8.0
7 351 515 8.5
20 343 464 8.8
2009A1 325 484 17.0
Ao = aGb(p)'/? (2)
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Fig.3 Fractography of different particle size reinforced aluminum matrix composites (a) 1.5 pm, (b)
3.5 pm, (c¢) 7 pm and (d) 20 pm
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Table 2 Surface EDS results of SiC,

Particle size/um Al, counts Si, counts
3.5 2300 1600
20 400 3300
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