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Abstract

Numerical Modeling and Residual Stress Analysis Due To Welding In Pressure Vessel

Seyyed Mehdi Naghavi

Electric arc welding may have considerable effects on the physical and metallurgical
characteristics of structures.These effects,along with other nonlinearities due to the changes in
material properties with time,make the modeling of the welding process more difficult.On the
other hand, the increasing usage of welded pressure vessels and tubes in industries requires
accurate mathematical modeling of the welding process including the evaluation of residual
stresses.

In this research,3-D transient thermomechanical analysis have been carried out to model the
single pass TIG and MIG welding of pipes using the finite element method.

The analysis consist of two distinct parts.In the fist part,3-D transient thermal analysis of the
welding procedure have been carried out to obtain the pertinent time and position temperature
field. In the second part,the obtained temperature histories results are then used to perform 3-D
thermo-elasto-plastic analysis to evaluation of the welding distortion and residual stress
distribution in the welded pipe.

To validate the obtained results are compared with the experimental results.The finite element
results were in a very good agreement with the experimental results.So finite element method
can predict welding residual stresses results.

Key words:Residual Strees,Girth Weld,Finite Element Method, TIG,MIG
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