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ABSTRACT

There have been many researches performed on the formability of axisymmetric or rectangular cup shapes in the
deep drawing processes. But non-axisymmetric deep drawing processes rely upon empirical knowledge of experts in
most cases. Especially, there have been few researches for multi-stage elliptical deep drawing processes. In this
study, formability and thickness distributions of elliptical yoke products were predicted by using finite element
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analysis.
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Fig. 1 Stress-strain curve of 0° , 457 , 90° direction
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Fig. 2 Photograph of tensile specimems used to R-value
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Fig. 3 Diagram of deep drawing process

Table 1 Mechanical properties of SECDI

Thickness (mm) 1.6
Yield strength (MPa) 188
Tensile strength (MPa) 386

Elongation 343
K Hardening (MPa) 504
n Hardening 0.213

Poisson’s ratio 0.33

Frictional coefficient 0.1
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Clearance

Process D Dd R Rd
P P (mm)

First drawing |0 74.01® 78.0| 20 10 20

Second drawing |® 52.0[® 55.0| 15 10 1.8

Third {long | 46.04 | 4974} 12 | 8
drawing {short | 37.04 | 4074 | 12 | 10

1.85

Table 2 The model conditions for FEM
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Fig. 4 Simulation result after the first drawing

Fig. 5 Simulation result after the second drawing

Fig. 6 Simulation result after the third drawing
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Fig. 10 Punch assembly of third drawing process
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Fig. 11 Experimental results for each deep drawing
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Fig. 12 Thickness distributions of first process

-1024 -
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Fig. 13 Thickness distributions of second process

Long side in the third process
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Fig. 14 Thickness distributions of long side in third
process
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Fig. 15 Thickness distributions of short side in the
third process
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