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The purpose of this study was to investigate the springback behavior of magnesium alloy (AZ31B) at high temperature with
respect to the holding time in the die-set. The changes of microstructure in the springback during V-Bending were
analyzed. The springback of the magnesium alloy sheet showed a tendency to decrease as the forming temperature and
the retention time in the die increase. In the microstructure analysis, there was minimal change in the microstructure at
room temperature, while at high temperature the microstructure changed markedly. The increasing material holding time in
die has been shown to reduce springback from internal energy reduction because of recrystallization and grain growth at

high temperature.

NOMENCLATURE

A6 = Spring-back
6, = The workpiece angle after forming
6, = The workpiece angle after holding time in die

D,,, = Average grain size
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Table 1 The mechanical properties of AZ31B at room temperature

Density Poissons Yield stress Elastic modulus
(kg/m®) ratio (MPa) (GPa)
1850 0.35 231.1 39.2

Table 2 The specimen size of each process

V-bending

L-bending

Material length x width length x width Thickness
(mm)
(mm) (mm)
AZ31B 60 x 30 200 x 30 1
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Fig. 4 Deformation workpiece (a) without springback and (b) with
springback in L-bending
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Fig. 5 Deformation workpiece (a) without springback and (b) with
springback in V-bending
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Fig. 6 The temperature of material on plastic deformation region
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Fig. 7 Microstructure observation region in V-bending specimen
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Fig. 8 Material shape of (a) L-bending and (b) V-bending according
to temperature at punch holding time 0 s
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Fig. 9 Springback of AZ31B at temperature in each process
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Fig. 10 The microstructure of AZ31B after V-bending process at (a)
R.T., Compression zone, (b) R.T., Tension zone, (c) 250°C,
Compression zone and (d) 250°C, Tension zone
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Fig. 11 Material shape of (a) L-bending and (b) V-bending according
to punch holding time at 150°C
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