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Table 1 DEM simulation parameters of granular medium

Simulation parameter Value
Normal stiffness k,/MPa 250
Tangential stiffness k/MPa 100
Granular diameter d/mm 0.12-0.14
Granular surface friction coefficient, x, 0.2
Friction coefficient between granules and wall, g, 0.1
Poisson’s ratio of granules, v 0.25
Density of granular material, p/(kg:m ) 2600

Boundary of stock Servo loading

Punch

SN2E

\ Boundary of sheet

3 JURLAN T DEM 43 #r b2
Fig.3 DEM model of granule medium
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Fig. 4 FEM model of sheet metals
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Fig. 5 True stress—strain curves of AZ31B sheet at different
strain rates and temperatures of 200 ‘C(a), 250 ‘C(b) and at

strain rate of 0.01 s~ and different temperatures(c)
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Fig. 6 Equivalent plastic strain (PEEQ) nephogram of tensile

specimen at fracture
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Fig. 7 Schematic diagram(a) and testing apparatus(b) of

SGMF with magnesium alloy sheet
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Fig. 8 Diagrammatic sketches of cylindrical workpiece
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Fig. 9 Equivalent plastic strain (PEEQ) nephogram of AZ31B
sheet for limit drawing based on DEM-FEM
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Abstract: For discrete property of solid granules and continuous deformation of sheet metal in the solid granule medium
forming (SGMF) process, a simulation model combination of discrete element method and finite element method
(DEM-FEM) was proposed and established. Ductile fracture criteria of magnesium alloy sheet warm forming was also
established, and its validity was verified combining experiment with finite element simulation. Furthermore, the
cylindrical part of AZ31B magnesium alloy with SGMF process was simulated based on DEM-FEM and the experiment
was carried out. The results show that, the analysis method of DEM-FEM based on ductile fracture criteria can effectively
predict the forming limit of magnesium alloy sheet warm forming with the solid granule medium.
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