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Hot compression behavior of AZ91 alloy( I )——EBSP analysis
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Abstract: The deformation behavior and microstructure evolution characteristics of the AZ91 magnesium alloy during
hot compression process is studied by the electron back-scattered diffraction pattern (EBSP) approach. The results
suggest that dynamic recrystalliztion (DRX) occurs during the compression process. The DRX in turn refines the grains.
When the strain rate is decreased, the average grain size, the fractions of large-size grains and the fraction of large-side

grains in the final microstructures are increased. The peak stress of the flow stress curve increases along with the increase

of the Zener-Hollomon parameter.
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Fig.1 Microstructures of AZ91 magnesium alloy: (a) As-cast; (b) 430 C, 12 h+water quenching
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Fig.2 Flow stress—strain curves of AZ91 alloy under different deformation conditions
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Fig.3 Microstructure evolutions of AZ91 alloy when compressed at 400 “C and 1.0 s' corresponding strains(The microstructures

are obtained from EBSP analyses): (a) 0.1; (b) 0.2; (c) 0.4; (d) 0.7
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Fig.4 Compressed microstructures of samples compressed to strain of 0.7 at 400 ‘C and different strain rates (The microstructures

are obtained from EBSP data): (a) 1.0 s '; (b) 0.55 '; (¢) 0.1 s '; (d) 0.05 s
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Fig.5 Distributions of grain size in deformed microstructures at strain of 0.7(The average grain sizes are illustrated by the vertical

dot lines in the plots)
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