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A Study on the Formability Factors of Axisymmetric Multi-Stage
Deep Drawing Processes

Eun-Gu Yoh*, Seon-Hyung Jo', Yong-Sin Lee™

{ Abstract JL

Formability in deep drawing process depends not only on a drawability of workpiece material but also on process conditions
such as die punch comer radius, lubricant conditions, punch-die clearance etc. For instance, bending resistance should be
reduced by increasing die round appropriately, drawing load should be minimized by improving the lubricant condition
between die and material, and blanking load should be increased by selecting a pertinent punch round and by augmenting
the friction resistance in punch. In this study, a multi-stage deep drawing process is analyzed using ABAQUS. The effects
of formability factors, such as die shoulder radius, punch-die clearance and friction coefficient, are investigated, and the

results are also discussed in detail.
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Fig. 1 FE models for analysis
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Table 1 Material properties of SPCC

Young's modulus(GPa) 200
Poisson’s ratio 03
Yield stress(MPa) 380
Tensile strength(MPa) 760
Friction coefficient 0.02 - 0.05
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Fig. 3 Comparison of punch force among the different
clearance in the drawing process
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Fig. 4 Comparison of blank thickness among the different

clearance in the drawing process
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Fig. 5 Comparison of punch force among the different die

shoulder radius in the drawing process
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Fig. 6 Comparison of blank thickness among the different
die shoulder radius in the drawing process
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Fig. 7 Comparison of punch force among the different
friction coefficient in the drawing process
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