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Microstructures and properties of heat-treated 7090/SiC, aluminum
matrix composite
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Abstract: The effect of solid solution and peak ageing on the microstructures and ambient mechanical properties of
multi-layer spray deposited 7090/SiC, composite was studied, and the microstructures of as-extruded, solid solution and
ageing treatments were investigated, and the tensile properties of different stages were tested. The results show that fine
and homogeneous grain structure is obtained in as-extruded composites, there are a large amount of Cu-rich particles and
MgZn, in the matrix. The grains size is about 3 um after solid solution treatments, the precipitate particles of the second
phases decrease obviously and solute into the matrix alloy. The ultimate tensile strength of the composites following solid
solution treated at 475 °C for 1 h is 610 MPa, and the tensile strength of the composites aged at 120 ‘C for 24 h is
765 MPa.
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Table 1  Chemical composition of matrix alloy (mass

fraction, %)

Zn Mg Cu Ni Zr Al

10.15 3.63 1.80 0.15 0.30 Bal
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Fig.1 Microstructure(a) and XRD pattern(b) of as-extruded

composites
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Fig.2 DSC analysis results of composite
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Fig.3 Microstructures of composites after solution and ageing treatment: (a) OM image, 475 ‘C, 1 h; (b) OM image, 475 C, 1 h+
120 C, 24 h; (c) TEM image, 475 ‘C, 1 h; (d) TEM image, 475 C, 1 h+120 C, 24 h
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Table 3 Tensile properties of composite under different

stages
Sz;r;ple Heat treatment o,/MPa 6/%  E/GPa
1 As-extruded 390 4.5 -
2 475°C,1h 610 2.0 -

3 475°C,1h+120°C,24h 765 1.0 96.8
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Fig.4 Failure models of Al/SiC, composites: (a) Fracture
model of SiC particles; (b) Separation model of Al/SiC,

interface
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Fig.5 SEM images of fracture surfaces of Al/SiC, composites
under ageing stage: (a) Fracture model of SiC particles; (b)

Separation model of Al/SiC, interface
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