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3D FEM Analysis of Deep-drawability and Stretch-formability of Sheet Metals
—Application of FEM Analysis to Research on Sheet Metal Formability—
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Abstract

As the basic stage for optimizing of sheet forming, numerical simulations of square cup deep drawing and
stretch forming with a hemispherical punch were carried out using three dimensional finite element method
with membrane theory. Then, prediction and evaluation method of material formability as well as tech-
nique to avoid forming failures was studied. The estimation index of breakage into forming processes was
predicted by means of comparing calculated strain by FEM with theoretical forming limit diagram. In the
analyses of square cup deep drawing, effects of material properties and forming conditions on the strain
path and fracture limit at weak portion such as punch radius were investigated, and quantitative relation-
ship between them has been made clear. In the analyses of stretch forming with a hemispherical punch, it
has been confirmed by calculation that the forming state changes from uni-axial tension to plain strain as
the width of the rectangular sheet changes. In addition, effects of the sheet width on limiting forming height
were also analyzed, and it has been confirmed that the analytical results showed same tendency which was

observed in the experimental tests.
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