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Microstructure and mechanical properties of
Al203+Al3Zr)p/Al compositesin-situ synthesized under
pulsed magnetic field

XU Ke, ZHAO Yu-tao, CHEN Gang, ZHANG Song-li

(School of Materials Science and Engineering, Jiangsu University,
Zhenjiang 212013, China)

Abstract:In-situ Al3Zr and Al203 particles reinforced aluminum matrix composites were synthesized by direct melt reaction
method under pulsed magnetic field in Al-ZrSiO4 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 Al3Zr and Al203 particlesis
in the range of 1?73 um. 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 (Al1203+A13Zr)p/Al compositesis
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.

Key words: Al-based composites; pulsed magnetic field; in-situ synthesis; solidification microstructure; mechanical property




