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Microstructure and mechanical properties of
7ZK60 magnesium alloy processed by T-shape channel pressing
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(National Engineering Research Center of Near-Net-Shape Forming for Metallic Materials,

School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: ZK60 magnesium alloy was deformed by a new process of severe plastic deformation(SPD)—T-shape
channel pressing (TCP) from 1 pass to 4 passes at 673 K using route, A and Bc. The microstructure of TCPed ZK60
was observed by optical microscopy, and the mechanical properties of different TCPed parts were tested with strain rate
of 4X10* s™' at room temperature. The results show that the biggest plastic deformation is located at the bottom of
sample, and the microstructure character is coarse grains surrounded by fine grains, and the coarse grains are elongated
to be streamline. After 4 passes, the average grain size is refined from 88.5 pm of the as-cast alloy to 2.4 pm for the
alloy by route A, and to 4.6 pm for alloy by route Bec with more homogeneous microstructure. Meanwhile, at the same
pass, the yield strength for alloy by route A is higher than that of the alloy by route Bc, but the tensile strength and
ductility of the former alloy are lower than those of the latter. In addition, the tensile strength and yield strength at the
bottom are higher than those at the top. The differences of tensile strength and yield strength between the bottom and
top of the alloy deformed by route Bc are 39.5 MPa and 43.1 MPa for 2 passes, and only 21.2 MPa and 11.7 MPa for 4
passes, respectively.
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Fig.1 Schematic diagrams of T-shape channel pressing die

and transverse direction plane for microstructure observation
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Fig.2 Schematic diagrams for deforming routes of T-shape
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channel pressing (TCP): (a) Sample; (b) T-shape channel
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Fig.3 Microstructures of undeformed ZK60 magnesium alloy:
(a) As-cast; (b) Annealed
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Fig.4 Microstructures of ZK60 magnesium alloy deformed by TCP: (a) After 2 passes by route Bc; (b) After 2 passes by route A;

(c) After 4 passes by route Bc; (d) After 4 passes by route A
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Fig.5 Microstructures of TCPed ZK60 magnesium alloy deformed by route A: (a) Top, 2 passes ; (b) Middle, 2 passes; (c¢) Bottom,

2 passes; (d) Top, 4 passes; (¢) Middle, 4 passes; (f) Bottom, 4 passes
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Fig.6 Stress—strain curves for middle part of TCPed ZK60
magnesium alloy: (a) Top; (b) Bottom
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