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Acquiring Material Constitutive Equations Using Uniaxial and Biaxial Tensile Tests
- Improving the Accuracy of Sheet Metal Forming Simulations -
KORENAGA Sosuke and KUBOTA Makoto

In recent years, numerical simulations of sheet metal forming have been widely used to shorten lead time and reduce
costs. Accurate simulations require a quantitative description of the plastic deformation behavior. In this paper, uniaxial and
biaxial tensile tests were carried out to obtain material constitutive equations that express the plastic deformation behavior. First,
parameters in the Swift equation, which expresses uniaxial deformation behavior, were determined by numerical optimization
based on experimentally obtained data. Second, parameters in the anisotropic yield function (BBC2005), which describes the
plastic anisotropy, were also determined. The stress values calculated by these equations were generally consistent with the
measured stress data. These results indicate that the plastic deformation behavior can be expressed via the obtained equations.

Therefore, these material constitutive equations are expected to improve the accuracy of sheet metal forming simulations.
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