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Welded structures like pressure vessels and pipelines are subjected to high pressure and large deformations. Under these conditions, a
fracture could be fatal with damage to property and loss of life. The existence of defects makes the welds critical in terms of structural integrity.
Engineering critical assessment (ECA) facilitates the user to understand the integrity of the weld. Currently, this approach is overly simplified
by neglecting the aspect of variations in local constitutive property (strength, ductility, strain hardening etc.)

In this research, weld assessment Is performed using numerical and experimental technigues to understand the effect of strength variations
on crack behavior. The concepts of fracture mechanics and plasticity theories will be used. An update to current codes and standards to

Include heterogeneous components for weld defect analysis will be developed.
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Soete Laboratory is equipped with a in-house developed FE code (in 300mm -
Abaqgus Software) to impliment local weld characteristics. It assignes
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The material properties like Yield Strength, Ultimate tensile strength
and Strain hardening are obtained from hardness values using
transfer functions calibrated from all weld metal tensile tests. Analytical development
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Sttt . A simplified weld Is obtained by averaging material properties over
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Good agreement was observed with the numerical model and ergedatons his )
experimental results. (Force — Crack tip opening displacement S | | -
(CTOD) plot). This simplified weld will be an input to existing ECA procedures.
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