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Microstructure and mechanical property evolution of
SiC,p/Al-Fe-V-Si composite during sheet forming process
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Abstract SiC,/Al-Fe-V-Si composite prepared by multi-layer spray deposition was densified by rolling process after
extruding and rolling after pressing. The microstructure, phases and mechanical properties of the composite under
different conditions were analyzed. And the density and hardness evolution of the composite during rolling process were
investigated. The results show that the composite deposits can be densified and strengthened efficiently by rolling
processes after extruding and pressing separately. More homogeneous, finer microstructure and more excellent
mechanical properties of the composite are obtained by rolling process after pressing than by rolling process after
extruding. The tensile strength and elongation of the composite as-rolled after extruding are 535 MPa and 4.0%, both of
hardness and density of the composite as-extruded decrease firstly when reduction is below 25% and then raise during
rolling process, which agrees with density evolution. The tensile strength and elongation of the composite as-rolled after
pressing are 580 MPa and 6.3%. And those of the as-pressed composite firstly when reduction is below 10%, then
decrease until the reduction reaches 40%, and finally rise during rolling process. The hardness varies as density does with
reduction increases during rolling process for both of the composites.
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Fig. 1 Metallographs of 15SiC,/Al-8.5Fe-
1.3V-1.7Si composite: (a) As-deposited,;
(b) As-extruded; (c¢) As-pressed; (d) As-
rolled after extruding; (e) As-rolled after

pressing
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B2 SEFEAR IR N TEM 4
Fig. 2 TEM images of composite on different conditions:
(a) As-deposited; (b) As-rolled after extruding; (c) As-rolled

after pressing
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Fig. 3 XRD patterns of 15SiC,/Al-Fe-V-Si under different

conditions: (a) As-deposited; (b) As-extruded; (c) As-pressed; (d)

As-rolled after pressing
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Fig. 4 Density evolution of 15SiC,/Al-8.5Fe-1.3V-1.7Si
during rolling process: (a) As-extruded; (b) As-pressed
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Fig. 5 Hardness evolution of 15SiC,/Al-10.0Fe-1.3V-2.0Si
during rolling process: (a) As-extruded; (b) As-pressed
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Table 1 Ambient tensile properties of 15SiC,/Al-8.5Fe-1.3V-

1.7Si on different conditions

Tensile  Yield

Material strength/ strength/ Elonog/jtiom
MPa MPa
Deposit 160 - 0
As-extrude sheet 390 310 2.5
As-rolled after extruding sheet 535 485 4.0
As-rolled after pressing sheet 580 525 6.3
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