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Fig.1 Microstructure of hot-extruded AZ31 Mg alloy
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Fig.2 Microstructure of hot-rolled AZ31 Mg alloy
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Fig.3 Tensile curves at various temperatures (a) tensile force vs elongation curves; (b) true siress vs true strain curves
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Fig.4 Microstructure of fractured specimens at various temperatures (a) 250°C ; (b)300°C ; (¢)350%C ;(d) 400C
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Fig.5 True flow curves under various strain rates at 400°C
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Fig.6 Elongation of 362.5% obtained under 0.7 x 10 *s ™" at
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Fig.7 Microstructures of AZ31 alloy of various deformation severity at 1.4 x 10 ~*s ™' ,400C
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Fig.8 Fracture patterns obtained with strain rate of 1.4 x 10 >s "' at various temperatures
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Fig.9 Fracture patierns obtained with various strain rates at 400°C
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Microstructure Evolution and Fracture Behavior
in Superplastic Deformation of Hot-rolled AZ31 Mg Alloy

ZHANG Kai-feng, YIN De-liang, WANG Guo-feng, HAN Wen-bo

(School of Material Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Fine-grained AZ31 magnesium alloy sheets were prepared through hot rolling process. The super-plastic deformation behav-
ior of hot-rolled AZ31 magnesium alloy was investigated at a temperature range 250 ~450°C and an initial strain rate range 0. 7 x 10 ~°
~1.4x107's™". Optical microscope and scanning electronic microscope ( SEM) were employed to observe the microstructure evolu-
tion and fracture behavior in superplastic deformation of AZ31 Mg alloy and the values of deformation activation energy at various tem-
peratures were calculated. It is shown that the hot-rolled AZ31 Mg alloy begins to exhibit superplasticity from 300C and the maximum
elongation of 362. 5% is obtained at 400°C and an initial strain rate of 0.' 7 x10’s™". In the temperature range 300 ~400°C for super-
plastic deformation of AZ31 Mg alloy, the predominate deformation mechanism is grain boundary sliding ( GBS) controlled by grain
boundary diffusion and the influences of strain rates and temperatures on the fracture behavior of AZ31 Mg alloy are embodied by the

transformation of deformation mechanism from intracrystalline slip to GBS.

Key words: AZ31 Mg alloy; superplastic deformation; microstructure evolution; fracture behavior



