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Damage, Instability and Construction
of Forming Limit Curve in Sheet Metal Stretch Forming

Chen Guangnan
(Research Institute of Mechanics of Chinese Academy of Sciences 100080)
Hu Shiguang
(Beijing Univ. of Aero. & Astro. 100083)

Abstract A very important toolin the description of sheet metal formability is the well known Forming Limit
Curve (FLC),which is predicted generally based on models using instability therories. Our experimental ob-
servations indicate that the surface roughness of as —received metal sheets generally does not lead to strain lo-
calization. At the same level of effective strain, the internal damage of a metal sheet is the most severe situa-
tion in plane strain state. When deformation is at tension state, demage development results in the drifting of
the strain state to plane strain state. When deformation is at tension compression state, the stretch caused by
load instability also leads to the development of plane strain state. Based on these results, a united model for
the construction of both the left and right half of FL.C is proposed. FL.C predicted by the new model matchs
well with experimental results and the model is proven to be better than Hill and M—K theory.

Keywords damage, instability. forming limit



