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Table 1 The composition of X80 pipeline steel and the corresponding welding wire
C Mn Si P S Cu+Cr+Ni+Mo+Nb+V Fe
X804 0.046 1.75 0.20 0.005 0.000 4 0.58 Ak
TR 22 0.04 1.85 0.35 0.003 0.002 0.49 At

A-CGHAZ
B-FGHAZ
C-ICHAZ
D-ICCGHAZ
E-SCCGHAZ
F-UACGHAZ
G-UAFGHAZ
H-UAICHAZ
J-ICFGHAZ
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Fig. 1 Macro-morphology of welding seam and the

sampling schematic diagram of DIC tensile tests
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Fig. 2 The DIC tensile test results. (a) primary HAZ; (b) secondary HAZ; (c) the initial and fractured samples of primary
HAZ; (d) the initial and fractured samples of secondary HAZ; (e) tensile curves of samples
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Fig. 3 The microstructure of HAZ. (a) CGHAZ (first
pass); (b) CGHAZ (second pass); (c) FGHAZ;
(d) ICCGHAZ
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Fig. 4 The TEM microstructure of HAZ. (a) CGHAZ (first
pass); (b) ICCGHAZ; (c) FGHAZ (first pass);
(d) ICFGHAZ
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