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Fig. 1 Schematic diagram of continuous squeeze casting-extrusion process
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Fig. 2 XRD patterns of the ZK60 alloys
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Fig. 3 Microstructures and EDS patterns of ZK60 alloys
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Fig. 4 IPF diagrams and grain size distributions of ZK60 alloys
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Fig. 6 Mechanical properties of ZK60 alloys
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Microstructure and Mechanical Properties of High Strength-Toughness
ZK60 Magnesium Alloy via Continuous Squeeze Casting-Extrusion
Process

GUO Wen-bo, GUO Guang-hui, ZHAO Di-jia, YAN Zhao-xiang, LU Shu-lin, WU Shu-sen

(School of Materials Science and Engineering, State Key Lab of Materials Processing and Die &Mould Technology, Huazhong University
of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

The microstructure and mechanical properties of ZK60 alloy prepared by the squeeze casting and the
continuous squeeze casting-extrusion have been studied. The results show that both squeeze casting and
continuous squeeze casting-extrusion ZK60 alloys are mainly composed of a-Mg, MgZn,, and MgZn phases.
The secondary phases exhibit fine lamellar, fragmented blocky, and granular morphologies, distributing along
grain boundaries. After extrusion, they show streamline distribution and become finer and more dispersed.
The average grain size of squeeze casting ZK60 alloy is 51.75 um, while that of continuous squeeze
casting-extrusion ZK60 alloy is 1.81 pum, with a distinct "bimodal structure" in the microstructure and a
recrystallization fraction of 52.27%. Owing to grain boundary strengthening, secondary phase strengthening,
and dislocation hardening, the tensile strength, yield strength, and elongation of the continuous squeeze
casting-extrusion ZK60 alloy reach 349 MPa, 321 MPa, and 18.5%, which were 78%, 241%, and 144% higher
than those of the squeeze casting ZK60 alloy, respectively. The fracture morphology exhibits typical ductile
fracture characteristics.
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ZK60 alloy; continuous squeeze casting-extrusion; microstructure; mechanical property; grain refinement
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