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Microstructure and fracture behaviour of spray-deposited
SiCp/Al-Fe-V-Si sheet as-rolled after wedge pressing
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Abstract: SiC,/Al-8.5Fe-1.3V-1.7Si composite prepared by spray deposition was densified by wedge pressing, and then
was hot-rolled into sheets. The evolutions of pore, SiC particles distribution, second-phase dispersions during wedge
pressing and SiC/Al interface of composite sheet as-rolled were observed. The phase compositions of composite plate
blank during densification process were analyzed by X-ray diffraction and energy spectrum. The results show that the
composite plate blank can be densified by wedge pressing, and homogeneous SiC particle distribution can be obtained.
The dispersions keep fine with 60—150 nm in diameter from growing obviously and transforming into equilibrium phase
such as Al};Fe, during the wedge pressing and rolling at 480 °C. A clean SiC-Al interface without defect of the composite

sheet as-rolled can be seen, which contributes to the wettability between SiC particle and Al matrix. The tensile fracture
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surface of the composite as-rolled is characterized with a ductile rupture mechanism under the restriction of SiC particles.

The bonding between SiC particle and Al matrix becomes week as tensile temperature increases. Cracks nucleate in the

SiC particles as tensile temperature is below 200 “C, while cracks nucleate along SiC-Al interface as tensile temperature

increases up to 200 C.

Key words: heat resistant aluminium alloy; composite; spray deposition; wedge pressing; rolling
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Fig. 1 Metallographs of SiC,/Al-8.5Fe-1.3V-1.7Si during densification process: (a) As-deposited; (b) As-wedge pressed with 15%
in reduction; (¢) As-wedge pressed with 25% in reduction; (d) As-wedge pressed with 35% in reduction; (¢) As-wedge pressed with

50% in reduction; (f) As-rolled after pressing
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Al-8.5Fe-1.3V-1.7Si and its composite
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Fig. 4 XRD pattern of as spray deposited SiC,/Al-8.5Fe-
1.3V-1.7Si composite
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