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Microstructure and mechanical properties of (Al,Os+Al;Zr),/Al
composites in-situ synthesized under pulsed magnetic field
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Abstract: In-situ Al;Zr and Al,O; particles reinforced aluminum matrix composites were synthesized by direct melt
reaction method under pulsed magnetic field in Al-ZrSiO, system. It is found by XRD, SEM and EPMA that the particles
in-situ synthesized under pulsed magnetic field are fine and well distributed in the Al matrix, the size of Al;Zr and AL,O;
particles is in the range of 1-3 pm. With increasing pulsed magnetic intensity, the size and distribution of in-situ particles
in the matrix become refiner and more homogenous. It is found that the ultimate tensile strength of (Al,O3+Al;Zr),/Al
composites is improved with increasing pulsed magnetic intensity, whereas the elongation of these composites goes down.
Compared with the composites synthesized under zero pulsed magnetic field, the tensile strength of the composites
synthesized is increased by 28% when the pulsed magnetic intensity is 0.05 T. The fracture morphology indicates that the
dimple and torn grain of the composites synthesized under pulsed magnetic field are less than those under zero magnetic
field, but it still belongs to plastic fracture.
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Fig.1 Schematic diagram of application of pulsed magnetic
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Fig.2 XRD pattern of composites formed from Al-ZrSiO,

system under pulsed magnetic field
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Fig.3 Microstructure of composites formed from Al-ZrSiO,

system under pulsed magnetic field
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Fig.5 Microstructure of composites formed by in-situ reaction
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intensities: (a) 0 T; (b) 0.03 T; (c) 0.05 T
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Fig6 Mechanical properties of (Al,Os+AlZr),/Al composites
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