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The Effects of Blank-holder on Material Behavior in Deep Drawing Process of Drum Clutch Hub
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Table 1 Condition for FE-simulation

Simulation Conditions Data
Punch speed 1.0mm/s
Friction 0.1
Number of element(2D-simulation) 1020
Number of element(3D-simulation) 23690
Number of simulation step 1150

Table 2 Tensile test results of SAPH

Properties Experiment data
Yield Strength 290MPa
Tensile Strength 448MPa
Young's Modulus 40.011GPa
Elongation 39%
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Fig. 1 Comparison between drawing and revers drawing processes for
clutch hub products
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Fig. 2 Deep drawing and re-striking process
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Fig. 3 Process of deep drawing and behavior of material
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Table 3 Result of wrinkling point in FE-Simulation

Properties Data of Data of
excepted blank holder using blank holder
Strain-effective 0.353 0.0349
Strain rate-effective 0.00764 0.000659
Stress-effective 458[MPa] 315[MPa]

Fig. 4 Result of FE-simulation for using B/H and photograph of pilot
product from all deep drawing process
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Fig. 5 Results of FE simulation for process blank holder excepted
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