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Abstract :

In sheet metal forming simulations, the parameters of a highly accurate yield function are
identified through the material testing such as uniaxial and biaxial tensile tests. These tests
provide various tensile stress states. However, sheet metal forming involves various deformations
in compressive and shear stress states. Therefore, shear tests are conducted to validate the yield
function parameters identified from tensile stress state using uniaxial and biaxial tensile tests.

This study investigated the A5052-O aluminum alloy sheet. Uniaxial tensile and biaxial tensile
tests were performed to obtain the contour of plastic work surfaces and to identify parameters for
the Y1d2000-2d yield function. Twin-bridge shear tests were also conducted to determine the yield
stress in shear, which was then compared to the identified Y1d2000-2d yield curve. The shear test
results showed good agreement with the Y1d2000-2d yield curve in the o.-o, plane, but not in the
o0w-0y plane. YId2000-2d could not simultaneously satisfy all experimental results. This indicates
that YId2000-2d has insufficient expressive capability. To validate the accuracy of the identified
yield function, deep drawing tests of cylinder cups and their numerical analysis were conducted.
Three sets of YId2000-2d parameters at different preferred experimental points were used for the
analysis. The cup heights from the analysis were then compared to the experimental results. While

the numerical analysis did not align with the experimental results, the error was minimized for the
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YId 2000- 2d parameters identified in preference to the shear test results in the 0 ° and 90 °

directions.
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