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Multi-stage Deep Drawing Die Designing Consider Thickness of Clutch Drum-hub Preform
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Table 1 Condition for FE-Simulation

Conditions Type
Material of workpiece SAPH
Punch speed 1.0mm/s
Friction 0.1
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Fig. 1 Process of Deep-Drawing the drum hub preform
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Fig. 2 Shape of Die Corner for Einleitung workpiece
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(1) Result of simulation for taper shape

(2) Result of simulation for round shape
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(3) Result of simulation for multi taper shape
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Fig.3 Result of FE simulation for 2nd Drawing

Table 2 Result of forming Hub preform

Result of FE simulation  Result of testing DIFF
A 2.8530 2.95 +0.0970
B 2.8517 2.99 +0.1383
Cc 2.8546 2.80 -0.0546
D 2.8869 2.86 -0.0269
E 3.2125 3.10 -0.1125
F 2.7365 2.78 0.0435
G 3.0213 3.00 -0.0213
H 3.1210 3.02 -0.1010

Fig. 4 Result of Hub preform for test deep-drawing
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Fig. 5 Effect of increase for die shoulder head round
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