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Effect of Heat Treatment on the Microstructure and Mechanical Properties
of Ti/AZ91D Magnesium Alloy Composite Fabricated by Stir Casting
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ZHENG Kai-hong?, PAN Fu-sheng®*®

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110000, Liaoning, China; 2.
Guangdong Provincial Key Laboratory of Metal Toughening Technology and Application, Institute of New Materials, Guangdong
Academy of Sciences, Guangzhou 510650, Guangdong, China; 3. School of Materials Science and Engineering, Chongging
University, Chongqging 400044, China)

Abstract:

The effect of heat treatment including solution and aging treatment on the microstructure and mechanical
properties of Tip/AZ91D composite(with 4.0vol% of metal Ti particles and average diameter of 6.5(m)
fabricated by stir casting had been investigated by optical microscopy, scanning electron microscopy, X-ray
diffraction, and microhardness and room temperature tensile mechanical properties tests. The results indicated
that the solution treatment time of the Ti,-AZ91D composite was 2 h, which was 8 h shorter than that of the
AZ91D alloy. It was found that the eutectic phase size of f-Mg;;Al,, in the composite was finer than that
in the AZ91D alloy, which led to the rapidly dissolution. When aging at 168 °C , the peak aging time of the
composite was 16 h, which was half that of the AZ91D alloy. It was observed that the  phase precipitates
at the Ti particles interface, which resulted in the rapidly age hardening. The yield and tensile strength of
the composite was 150 MPa and 217 MPa, respectively, after aging treatment, both of which were increased
compared with the matrix alloy.

Key words:
Ti,/AZ91D magnesium matrix composites; solution and aging treatment; microstructure; mechanical
properties
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