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A new approach for evaluation and prediction of stretch flangeability for
high-strength steel sheets
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In-plane stretch bending test was proposed as a new stretch flangeability
testing method. Evaluation and prediction of the stretch flangeability for several high-strength
steel sheets having strength levels ranging from 590 MPa to 980 MPa were conducted.

It was clarified that there are two types of fracture, i.e. edge cracking from the outside edge of
the bent sheet and internal cracking starting from a position apart from the edge. Effects of the
stretching force, strength of the steel sheet, and sheet edge condition on the fracture type and
stretch flangeability have been revealed. Relationship between strain gradient around the sheet edge
and the forming limit in stretch flanging was also clarified, and the stretch flangeability in the
in-plane stretch bending was found to be higher than that of hole expansion, under the same strain
gradient condition. Numerical prediction of the forming limit in the in-plane stretch bending was
successful when the sheet edge condition was good.
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