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Tempering Effect of Follow—up Weld Bead on Pre-weld Bead
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Abstract: The three-dimensional finite element model was used to address the thermal effect of the weld bead on the
pre-weld bead during single-layer overlaying of 15CrMo steel. The model was established based on the size of actual
weldment, and the overlap degree of adjacent welds was 50%. The pretreatment temperature was 150°C and heat source with
type of Gauss was loaded. The results show that the temperature distribution of the three weld beads is basically identical
when the pretreatment temperature, welding parameters and material are the same. The total width of tempering zone on one
side of the weld is in the range of 3.6—-4.6 inm. The subsequent first weld bead only can be tempered by the welding process of

the previous weld, and the width of overlapped area is about 25% of that of the weld. Therefore, the thermal effect of the

following weld can completely temper the previous weld bead when the overlap degree of adjacent welds is about 75%.
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Fig.1 Schematic diagram of finite element model
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Tab.2 Thermophysical parameters of 15CrMo steel
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Tab.3 The cooling conditions loaded
on the model boundary
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Fig.2 Cross-sectional temperature distribution of different weld beads during welding(C )
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Fig.3 Temperature distributions of different weld bead surfaces(C )
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Fig.4 Tempering range of three weld beads(C)
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Fig.5 Cross-sectional temperature distributions in different areas of the first weld heat affected zone(°C )
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Fig.6 Thermal cycle of the first weld superheat zone
in the whole welding process
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Fig.7 Position relation of tempering zone
(overlap degree 50%)
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