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Abstract: A wolume fraction of 15% SiG, /A | camposite billets of ® 300 mm in diameter are fabricated by
powvder metallurgy (V) method M echanical properties and fracture mechanisnsof these composites after hot ex-
truson and iothemal forging are investigated The realts indicate that the tiffness and the ultimate tensile
strength of the camposites are access to 97 GPa and 530 M Pa regectively, elongation is about 7%, the rotating
bend fatigue strength is betveen 250 M Pa and 290 M Pa, the fracture tughness K. is 25 M Pa m"?, the mpact
oughnessd , is62 5 kJ/m’. A 66 7% increase in ultimate tensile strength and a 100% increase in yield strength
are obtained in the canposites at T4 status as conpared with as-extruded status, whereas the ductility of the com-
posites at both status is identical The fractography shows that the daminant fracture mode at as-extruded status is
ductile failure of A I matrix, and the ductile fracture of the matrix coupled with particulate failure by cracking isob-
srved in the composites at T4 status The ithemal forging process is beneficial o improve the strength in trans
verse orientations of the extruded billet

Key words SIiC, /A| composites, Powvder metallurgy, Tensile strength, Ductility and toughness, Fatigue
strength
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Fig 1 Longitudinal mechanical properties of as-extruded 15v01% SiC, /A | composite billets
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Fig 2 Transverse mechanical properties of
as-extruded 15wl% SiC, /A | composite billets
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Fig 3 Hisograns showing the distribution of longitudinal mechanical
properties of 15wI1% SiC, /A | camposite billets at T4 status
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Fig 4 Scanning electron microgrephs of tensile fracture surface of 15wl% SiG, /A | composites
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1 Fig 5 Scanning electron micrographsof tensile fracture

surface of 15wl% SIiC, /A | composites at T4 status
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Fig 7 Transverse mechanical properties of 15wI% SiC, /A | ,
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Fig 6 Scanning electron micrographs of dynamic tensile pecimen of 15wl% SIiC, /A | composites
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Fig 8 M echanical properties of forged 15w01% SIC, /A | composite billets at T4 status
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Fig 9 Rotating bend fatigue properties of 15wl1% SiC, /A
camposite billets at T4 status
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Fig 10 Scanning electron microgrgphs of rotating bend
fatigue fracture surface of 15wol% SiC, /A | composite
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