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Modeling of Shearing Deformation Characteristics of Flange
in Stretch-type and Shrink-type Flanging of Sheet Metals

Liwei GU, Koe NAKAIIMA, Yuzou Hosol, Munenori ONO and Yasuhisa TozawA

Synopsis : The defective phenomena of dimensional accuracy, cracking, and wrinkling, etc. are generated in the flanging process of press forming such

as the panel parts of car body. In this study, the experimental model forming and the analysis are done to clarify the characteristics of shear-

ing deformation, which causes a defective phenomenon of dimensional accuracy of flange height in stretch-type, shrink-type and reverse-type

flanging of sheet metals. There is a close relationship between the amount of shearing deformation and the profile curvature (1/R) of flange.

An analytical modeling of shearing deformation of flange has been led, and the amount of shearing strain can be calculated by introducing

the equivalent curvature(1/p,).
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Fig. 1. The defective phenomena in stretch-type flanging.
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Table 1. Mechanical properties of used materials.

Materials YS TS TEL F n r
MPa /MPa /% /MPa value value
SPCC 233 322 375 570 0220 129
SPCE 161 306 423 529 0.233 156
SSPDX 139 289 464 541 0272 1.67
A3003-0 96 104 349 174 0235 0.67
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Fig. 3. Relationship between mean strain &, of flange
edge and flange profile curvature 1/R.
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Fig. 4. Relationship between mean strain ¢, of flange
edge and flange height H (R=100 mm).
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Fig. 5. Relationship between maximun shearing angle
@,..x and profile curvature 1/R.
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Fig. 6. Relationship between maximun shearing angle ¢, ..
and Flange height # (R=100 mm).
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Fig. 7. Relationship between maximun shearing angle
¢max and mean strain €, of flange edge.
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Fig. 8. Distribution of shear strain ¢ and strain £_in re-
verse flanging (SSPDX).
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Fig. 9. Definition of element of shrink flanging.
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culated result of maximun shear angle ¢,,..
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