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Semi-Solid Isothermal Microstructural Transformation Law and
Microstructure and Mechanical Properties of Injection-Molded AZ91D
Magnesium Alloy

GUO Chun-rong', LU Xian-ke">*, YUE Zhao-yu’, FU Li*, CHEN Yong', LI Xiang', SHEN Jing-jing'

(1. Yizumi Holdings Co., Ltd., Guangdong Provincial Key Laboratory of Intelligent Molding Equipment Enterprises (YIZUMI), Foshan
528000, Guangdong, China; 2. College of Mechanical and Automotive Engineering, Ningbo University of Technology, Ningbo 315211,
Zhejiang, China; 3. School of Materials Science and Engineering, Central South University, Changsha 410083, Hunan, China; 4. School of
Mechanical Engineering, Shenyang University, Shenyang 110044, Liaoning, China)

Abstract:

The isothermal treatment and semi-solid injection forming were carried out on the mechanically crushed
AZ91D magnesium alloy particles, and the effects of isothermal treatment temperature (575, 580, 585, 590 C ),
time (5, 15, 30 min) and injection forming temperature (590, 595, 600, 610 °C ) on the microstructural evolution
and mechanical properties of the alloys were studied. The results show that desirable spheroidal structure with
high roundness and uniform distribution can be obtained by holding at 585 °C for 15 min, and lower or higher
temperatures lead to the non-uniformity or coarsening of the microstructures. Prolonging holding time is
conductive to spheroidization but also stimulates grain growth. Semi-solid injection forming can significantly
reduce the large-sized solid phases and improve structure compactness under the action of shear. The AZ91D
alloy injection formed at 595 °C has the highest yield strength, tensile strength and elongation, and its tensile
cracks mainly propagate along interfaces between unmelted solids and solidified liquid phases.

Key words:
AZ91D magnesium alloy; semi-solid injection molding; isothermal microstructural transformation;
mechanical property; spheroidization mechanism
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