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Facture behavior of Al-Fe-V-Si composite reinforced with SiC
particles at different tensile temperatures
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Abstract: SiCp/Al-11.7Fe-1.15V-2.4Si composite was prepared by spray deposition and densified by hot pressing, and
then were rolled into sheets. The microstructures, fracture properties and fractographies of the composite at different
tensile temperatures were investigated. The results show that the uniform distribution of the SiC particles with their
longitudinal direction parallel to the rolling direction is achieved by rolling after hot pressing, which contributes to the
elevation of the mechanical properties of the composite. Fracture properties and fractographies of the composite are
affected by the tensile temperature and distribution and orientation of SiC particles. The bonding between SiC particles
and the matrix becomes weak, and the breakable particles reduce as the tensile temperature; the debonding of SiC/Al
becomes the dominant fracture mechanism, the plasticity of the composite decreases as the tensile temperature increases,
which is different from the matrix alloy.
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Fig.1 Microstructures of composites during work process:
(a) As-deposited; (b) As-hot pressed; (c) As-rolled after hot

pressing
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Fig.2 Fractographies of composite at different tensile temperatures: (a) 25 ‘C; (b) 100 C; (c) 200 C; (d) 300 C; () 400 C; (f) 450 'C
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Table 1  Mechanical properties of SiCp/Al-11.7Fe-1.15V-
2.4Si sheets at different tensile temperatures

Tensile temperature/C o,/ MPa  ¢y,/MPa 0/%
25 581.2 518.4 4.5
100 461.5 362.7 4.2
200 372.2 221.2 33
300 315.8 196.6 2.5
400 232.6 127.7 1.4

Every datum in Table 1 was taken as an average value from
more than five data
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Fig.3 Morphologies of fracture sides of composites at different tensile temperatures: (a) 25 “C; (b) 100 C; (c) 200 C; (d) 300 C;

(e) 400 C; (f) 450 C
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Fig.4 Stress—strain curves of SiCp/Al-11.7Fe-1.15V-2.4Si

sheets at different tensile temperatures(Stain rate: 5x10 %)
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