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Fig. 1 Schematic diagram of preparation process of composite material
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Fig. 2 XRD patterns of x%ZrO,/Mg-6Zn composites
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Fig. 4 Grain size frequency distribution diagrams of x%ZrO,/Mg-6Zn (x=0, 1, 3and5) composites
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Fig. 6 EDS surface scanning images of 5%2rO,/Mg-6Zn composite
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Microstructure and Properties of Mg-6Zn Alloy Reinforced by Nano-ZrO,
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Abstract:

Nano-ZrO, reinforced Mg-6Zn alloy was prepared by stir casting method. The microstructure and properties
of awt.%ZrO,/Mg-6Zn (x=0, 1, 3, 5) composites were characterized by optical microscope (OM), scanning
electron microscope (SEM), X-ray diffractometer (XRD) and Vickers hardness tester. The results showed
that no obvious reaction products were observed when nano-ZrO, particles were added to the magnesium
melt, which stably existed in the Mg matrix. A large number of the nano-sized ZrO, particles were mainly
distributed at grain boundaries, and the agglomeration become more obvious with the increase of ZrO,
content. Compared with the Mg-6Zn matrix alloy, with the increase of the nano-ZrO, content, the grain size of
the composites decreased at first and then increased, and the hardness value of the corresponding composites
also increased at first and then decreased. When the addition amount of the nano-ZrO, was 1wt.%, the
composite exhibited relatively uniform microstructure and good mechanical properties. The hardness value of
the composite was HV52.09, which was 14.2% higher than that of the matrix alloy.
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