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ABSTRACT: The objective is to study the effect of compound deformation parameters on dynamic crystallization integral and
grain size of magnesium alloys. The indentation-flattening compound deformation technology (IFCDT), scanning electron mi-
croscopy and EBSD advanced testing technology for material properties were adopted to abtain microstructure and relevant data
of dynamic recrystallized volume fraction and grain size of magnesium alloy, which was deformed by IFCDT. When the defor-
mation temperature is 350 “C and the IFCDT coefficient is 0.375, the dynamic recrystallized volume fraction reaches 94%. The
average grain size reaches 3.2 um when the deformation temperature is 400 C and the IFCDT coefficient is 0.375. The results
show that the dynamic recrystallized volume fraction increases with the increase of deformation temperature in the process of
IFCDT and the increase of IFCDT coefficient, and, with the increase of deformation temperature and IFCDT coefficient, the
grain of AZ31 magnesium alloy is refined.
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Fig.1 Principle and tools of IFCDT
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Fig.2 Dynamic recrystallization of AZ31 magnesium alloy during IFCDT
(deformation temperature of 400 C, teeth spacing s=8 mm)
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Fig.3 Grain distribution of AZ31 magnesium alloy during IFCDT (deformation temperature 400 C, teeth spacing s=8 mm)
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Fig.4 Effect of deformation temperature on dynamic recrystallization fraction (4=0.375, s=8 mm)
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Fig.5 Effect of compound deformation coefficient on dynamic recrystallization fraction
(deformation temperature of 350 ‘C, teeth spacing s=8 mm)
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Fig.6 Relationship between dynamic recrystallization fraction and deformation parameters
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Fig.7 Effect of deformation temperature on grain size/um (4=0.375, s=8 mm)
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Fig.8 Relationship between average grain size of DRX and deformation parameters
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