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Finite Element and Experimental Simulations of Temperature
Fields and Residual-Stresses in a Pipe-Flange Joint

J. Mosayebnejad, M. Seyyedian Choobi, M. Haghpanahi, and M. Sedighi
Mech. Eng. Dep’t., Iran Sci. & Tech. Univ.

ABSTRACT

In this paper, temperature and residual stress fields due to multi-pass welding of AISI 304 stainless steel pipe-
flange joints areinvestigated by both finite element method and experimental measurements. First, a two-
dimensional axisymmetric finite element model has been developed, using ABAQUS software and transient
temperature fields‘and residual stresses are computed. Then experimental measurements have been performed
to verify welding parameters, such as welding arc, total heat transfer coefficient, and triangular heat input
function. Residual stresses are measured using hole-drilling method. The obtained numerical results agree well
with experimental measurements. The results indicate that 2D axisymmetric model can not only reduce the
computational time, but also gives reasonable results.

Key Words: Finite Element, Residual Stress, Welding, Pipe-flange Joint, Hole-drilling Method
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5- Gas Tungsten Arc Welding (GTAW)
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