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Analysis on Impact Toughness Difference between Butt Weld Metal
and Deposited Metal
HE Liang, NIU Jicheng, ZHANG Yuxiang

(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: By means of chemical composition analysis, bead distribution and gap position analysis and microstructure
observation and other means, the causes of impact toughness difference between deposited metal of self-made electrode and butt
weld were analyzed. The results show that the different fusion ratio of the base material, the differences between the chemical
compositions of the deposited metal and the butt joint root weld and the significant effects of reheating and tempering on butt
joint root weld result in the obvious differences between the microstructures of the buit joint root weld and the deposited metal
and the difference in impact toughness, and that because the weld bead layouts of deposited metal and butt joint weld are
different, and the reheat effect of the first weld bead subjected to the subsequent weld bead is different, different organizational
distribution characteristics is formed, which is the cause of difference of the impact toughness.
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Table 1 Welding parameters

/A LR/ V JEEEHE/ (em/min) TR B/ C TERR B/ C Jr A
160~ 180 23~27 15~17 110~130 110~130 250 Cx2 h
*2 BHEY
Table 2 Composition of the base metal (w) %

C Si Mn Ni Cr Mo v

0.06~0.07 0.4~0.6 0.6~0.8 7~9 0.5~0.7 0.5~0.7 0.09
x3 BEERTFMER
Table 3 Basic mechanical properties of the electrode

Sy Ry ,/MPa R./MPa A/ % 2/ % KV,(=50 °C) /]
o BUR 831 883 20.0 65 79,84 ,73/78
AR X 835 890 19.5 64 36,47,27/36
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Table 4 Composition of welding metal () %
B S C Si Mn Ni Cr Mo v
IR L 0.037 0.220 1.73 3.77 0.199 0.634 <0.01
MR SERZ 0.040 0.216 1.56 4.08 0.220 0.630 <0.01
Ko AR A AR 0.037 0.219 1.59 3.92 0.519 0.627 0.025
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Fig.1 Bead arrangement of deposited metal and butt weld metal
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Fig.2  Micro-structure of welded metal
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Fig.3 Transmission structure of the deposited metal
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Fig.4 Transmission structure of the butt welded root
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