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Microstructural evolution and mechanical property of ME20M
magnesium alloy processed by multidirectional forging

JIAN Wei-wei, KANG Zhi-xin, LI Yuan-yuan

(Engineering Research Center of Metallic Materials Processing and Equipment, Ministry of Education, School of

Mechanical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Microstructural evolution and mechanical property of ME20M magnesium alloy processed by multidirectional
forging (MF) were analyzed through OM, microhardness, SEM and mechanical tensile test at room temperature with the
strain rate of 5X 107 /s. The experimental results show that the microstructural evolution is divided into three stages
according to different evolution mechanisms: the mechanical splitting mechanism with the grain size fined from 45 pm to
12 pm; the deformation- induced dynamic recrystallization mechanism with the average grain size of 2.1 um and thermal
activated grain growth mechanism with maximum grain size reached to 65 um, when the true strains are £<0.60, 0.60<<g¢
<0.80 and £=1.50, respectively. After MF, mechanical property of ME20M magnesium alloy is greatly improved. The
maximum value of elongation, tensile strength and microhardness are 26.25%, 225.52 MPa and HV 55.1, which are
245%, 6.7% and 15.5% more than those of as-received Mg alloy, respectively. The density and size of ductile dimples on
tensile fractured surface of the MF magnesium alloy increase with increasing strain before the sixth pass, which
demonstrates that the ductility is improved, and then the ductile dimples enlarged result in the decreasing of plasticity.
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mechanism; (2) Deformation-induced dynamic recrystallization
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