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Study on energy distribution law of GTAW arc in fillet welds of Q235
and 304L dissimilar steels

ZHAQ Jintao, YUE Jianfeng, XIE Chang, LIU Wenji, LIU Haijhua

(Tianjin Key Laboratory of Modern Mechatronics Equipment Technology ( Tiangong University) , Tianjin 300387, China)

Abstract; In view of the differences between the thermophysical property parameters of base metal on both
sides of dissimilar steel welds of Q235 low-carbon steel and 304L stainless steel, as well as the incorreciness of
arc heat distribution, which results in the problems of post-welding thermal stress concentration, prone to
crack and other welding defects, the energy distribution law of GTAW arc was investigated. A two-dimensional
asymmetric model of dc-pulse GTAW arc transient in fillet welds of dissimilar steels was established by
COMSOL Multiphysics. The temperature field, electromagnetic field, flow field, and arc energy distribution at
different welding gun angles of Q235 and 304L fillet welds were coupled. The arc magnetic deviation
phenomenon caused by the difference of magnetic conductivity of materials during welding of dissimilar steels
and the influence of welding current on the arc magnetic deviation phenomenon were explained. The
distribution law of arc heat flux on both sides of welds under different welding gun angles was obtained. When
the welding gun angle was 10°, the energy distribution on both sides of welds was basically equal. The arc
energy input on both sides of dissimilar steel welds was controlled by welding gun deflection, and the
regression equation between energy flow on both sides of welds and welding gun deflection angle was
established. The simulation results were verified by welding test, which provides technical support for energy
control on both sides of dissimilar steel welds.
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Fig. 6 Cloud map of arc temperature field at different times
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