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Effect of anisotropy on incremental forming of magnesium alloy
sheet and its microstructure evolution
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Abstract: The formability and microstructure evolution rules of AZ31B magnesium alloy thin sheet in the incremental
forming at elevated temperature were investigated on CNC machine by hot tensile test machine and metallographic
microscopy. The results show that, at elevated temperatures, the AZ31B magnesium alloy thin sheet can be formed by
single-point incremental forming, the forming limit angle increases with increasing temperature, reaches 60° at 200 C.
Anisotropy has a great impact on the sheet metal incremental forming and it reaches the minimum value at 250 C.
Incremental forming is a complex process including work-hardening, static recrystallization and dynamic recrystallization.
The microstructures of the sheet are composed of coarse and fine grains, which depend on the sheet metal forming
temperature and time. The quality of magnesium alloy sheet is one of the main factors that affect the quality of the
incremental forming.
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Fig.2  Relationship between limiting angle and forming

temperature for alloy sheet
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Fig.3 Photos of samples of square cone at 50 ‘C: (a) Longitudinal rolling; (b) Cross rolling
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Fig.4 Photos of samples of square cone at 100 ‘C: (a) Longitudinal rolling; (b) Cross rolling
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Fig.5 Photos of samples of square cone at 150 ‘C and forming angle of 50°: (a) Longitudinal rolling; (b) Cross rolling
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Fig.6 Photos of samples of square cone at 200 ‘C and forming angle of 58°: (a) Longitudinal rolling; (b) Cross rolling
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Fig.7 Flow stress curves of AZ31B Mg alloy sheet: (a) Room

temperature tensile; (b), (c) Heat tensile
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Fig.8 Microstructures of AZ31B square cone sheet at forming temperature of 150 “C and forming angle of 50°: (a) 1 min; (b) 4 min;

(¢) 7 min; (d) 10 min
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Fig.9 Fractographs of AZ31 magnesium alloy sheet after forming: (a) Cross rolling; (b) Longitudinal rolling
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Fig.10 Photos of AZ31B square cone sheet: (a) Fracture; (b) Too large forming angle
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