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Application of a Generalized Isotropic Yield Criterion to Determining Limit Load Solutions for Highly Undermatched Welded Bars in Tension
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The limit load is an important input parameter of analytical flaw assessment procedures. The accuracy of limit load solutions affects the accuracy of these
procedures. The present paper evaluates the influence of a class of the work functions involved in the upper bound theorem on the upper bound limit load of
a round highly undermatched tensile bar. It is assumed that the weld contains a crack. The boundary value problem is axisymmetric. The work functions
considered cover the entire range of physically reasonable yield criteria, assuming the material is isotropic and incompressible. The kinematically
admissible velocity field chosen accounts for some features of the real velocity field. In particular, the kinematically admissible velocity field is singular
near the interface between the base material and weld. As a result, the new solution predicts a more accurate limit load than available solutions for the von

Mises and Tresca yield criteria. Moreover, the effect of the generalized yield criterion associated with the work functions above on the limit load is shown
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