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Fig. 1. Flowchart of solving finite element equations.
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Fig. 2. Dimensions of welded pipe and shape of groove.
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Table 3. Welding condition.
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Fig. 4. Goldak heat source with a double ellipsoidal
distribution [21]
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Fig. 3. Number and sequence of weld passes.
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Fig. 6. A view of the movement of the electrode in the
Y + th second of the second pass with a speed of YA+ mm/
min
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Fig. 5. 3-D finite element model.
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Fig. 7. Comparison of axial stress distribution on the
outside surface.

Fig. 8. Comparison of hoop stress distribution on the
inside surface.
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Table 6. Welding process parameters at both speeds of 120 and 180 mm / min
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Fig. 10. Comparison of axial stress distribution on the
outside surface at two different speeds.
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Fig. 11. Comparison of axial stress distribution on the
inside surface at two different speeds.
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Fig. 9. A view of the movement of the electrode in the
20th second of the second pass with various speed.
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Fig. 15. Comparison of axial stress distribution on the Fig. 14. Comparison of axial stress distribution on the
inside surface at two different currents. outside surface at two different currents.
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Fig. 17. Comparison of hoop stress distribution on the
outside surface at two different currents.
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Fig. 18. Six cases of the considered welding path.
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Fig. 16. Comparison of hoop stress distribution on the
inside surface at two different currents.
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Fig. 19. Axial stress distributions of the welded pipe in different cases.
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Fig. 20. Axial stress distributions of the welded pipe on the outside surface in different cases.
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inside surface of the pipe in different cases. the inside surface in different cases.
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