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Solid granular medium drawing process parameters of
magnesium alloy sheet
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Abstract: The non-isothermal drawing of the magnesium alloy sheet in solid granular medium forming (SGMF)
technology was put forward. The non-isothermal drawing experiment of the AZ31B magnesium alloy sheet was
conducted, through which, the impacts of the forming temperature, the drawing speed, the blank holder force and the
blank holder gap as well as the female die fillet and lubrication condition on the drawing performance were studied, then
the optimal process parameters were determined for AZ31B magnesium alloy sheet. The results show that this process is
beneficial to significantly enhance the formability of the magnesium alloy sheet, the forming temperature and the drawing
speed have great impact on the drawing performance of the sheet metal, whose optimal forming temperature is 290-310 C,
and the ideal temperature difference between the granular medium and the sheet metal is supposed to be 110—150 C. The
blank holder force and the blank holder gap combine to make effects on the drawing performance. Besides, the female die
fillet and lubrication condition also have certain impact on the drawing performance. The workpiece with limit drawing
ratio (LDR) of 2.41 is successfully obtained when the previous parameters achieve the corresponding optimal values.
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Table 1 Component analysis results of AZ31B magnesium

alloy (mass fraction, %)

Al Mn Zn Fe Si Be Cu Mg

32 033 081 0.005 0.02 0.01 0.005 Bal
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Fig. 1  Non-isothermal drawing test device of AZ31B

magnesium alloy
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Fig. 2 LDR curve(a), ratio of height to diameter of work-pieces(b) and work-pieces(c) in non-isothermal drawing experiment of

magnesium alloy at different temperatures
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Fig. 3 Fracture morphologies of work-pieces at strain rate of 1.0X 107 s ' and different temperatures: (a) 100 °C; (b) 200 C;

(¢) 300 C; (d) 350 C
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Fig. 4 AZ31B drawing work-pieces under different blank holder forces: (a) 5.6 kN; (b) 8.4 kN; (¢) 11.3 kN; (d) 15 kN
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Table 2 Actual parameters of deep drawing workpiece
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Fig. 5 AZ31B drawing work-pieces under different blank holder gaps: (a) 1.1 mm; (b) 1.2 mm, 5.6 kN; (c) 1.2 mm, >5.6 kN; (d)

1.3 mm, 11.3 kN; (e), (f) 1.4~1.5 mm
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pieces under different drawing
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Fig. 7 Fracture morphologies of AZ31B magnesium alloy
under different strain rates (lateral tension): (a) 107" s™';

(b)1073s™!
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Fig. 8 Limit forming height curves under different female die
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