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Abstract

This research is aimed to study thermal distribution and deformation of workpiece fabricated by Submerged
Arc Welding process (SAW) using numerical modeling along with welding experiment. Benefit of uncoupled
and coupled thermo-mechanical computational procedure was profoundly investigated and compared in terms of
temperature distribution and dynamic response of thermal characteristics during welding process. The Goldak’s
double-ellipsoidal heat source model was adopted as a moving heat source in a similar way to the motion of
electrode along the weld bead. Determination of geometric parameters for such a heat source model was carried
out and based on a series of experiment programs which were designed to cover a given set of applicable welding
parameters using in the industry. According to computational results, it is disclosed that both fully coupled
and uncoupled thermo-mechanic procedure yield similar results for dynamic thermal response. However, the
latter technique offers a remarkable benefit since it requires less calculation time, and thus relative cost-saving
procedure. In addition, validation made between computational result and that of experiment shows a good
agreement in the weld bead dimension, thermal history, and permanent distortion in the workpiece. The discrepancy
of plastic distortion in welded structure is relatively admissible for both cases. This proposed numerical model
is capable of providing an effective assessment of residual stress distribution and global distortion of such a

workpiece undergone high rate of thermal energy input of SAW process.

Keywords: Submerged Arc Welding, Thermo-mechanical Computation Procedure, Goldak’s Heat Source Model

Please cite this article as: N. Khajohnvuttitragoon and C. Srikunwong, “Numerical and experimental analysis of submerged arc
welding process for assessing distortions and residual stresses in steel structural member,” The Journal of KMUTNB., vol. 26, no. 3,
pp- 395413, Sep.—Dec. 2016 (in Thai).
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