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Influence of Post-welding Heat Treatment on the Microstructure and
Tensile Properties of X65 Pipeline Steel Welding Joints
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Abstract: In order to study the effect of post-welding heat treatment on the microstructure and tensile properties of X65
pipeline steel welding joints, multi-layer and multi-pass welding of X65 pipeline steel was carried out using electrode arc
welding, and the welding joints were subjected to post-welding heat treatment at 550 °C for 2 hours. The results show that
the heat treatment effectively improved the microstructure of the weld zone, transforming the coarse columnar crystals into
fine blocky structures, and promoting the precipitation of carbides. Mechanical property tests show that the tensile strength
of the heat-treated weld increased to 590 MPa, and the elongation after fracture reached 31.2%, significantly better than the
untreated weld. The analysis suggests that the combined effects of grain refinement, carbide precipitation, and grain bound-
ary pinning contribute to the improvement of the room temperature tensile strength and toughness of the welding joints.
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Fig.1 Schematic diagram of groove
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Table 1 Chemical composition of X65 pipeline steel and ER70S-6

welding wire(wt. %)

L C Mn Si Cr S P Fe
X65 004 132 03 028 0.0005 0005 Bal
ER70S-6  0.09 145 0.88 0.02  0.008 0.004 Bal

®2 RESH

Table 2 Welding parameters

TR SRR SR SR JE T
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Point C Si Cr Mn Fe
1 5.85 0.42 0.34 1.46 Bal
2 9.09 0.44 0.25 1.50 Bal
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B3 ARBEHTHEMHNEMARARSRASER
Fig.3 Microstructure of base matel at different magnifications and

EDS results
& 4 AR T R ge R R B R .
&l 4a . 4b AR, KR A% X822 AR A SRR R
K, BRI IR 300 um DA_E o ZERS B AU ECR X A
ZHAUEL AT, Al FEA K ik AR LB B A H 6
E’Jﬁ?fzw%%ﬁﬁo

B4 AREBEHTHEENERMAR

Fig. 4 Microstructure of weld at different magnifications
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Point C Si Cr Mn Fe
1 12.66 0.57 0.21 2.35 Bal
2 4.06 0.48 0.12 1.82 Bal
3 9.93 0.45 0.03 1.73 Bal
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Fig.5 Microstructure of weld after heat treatment at different magnifications and EDS results
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Fig. 6 Comparison of tensile properties of base metal and welds in dif-

ferent states at RT
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Fig. 7 SEM pictures of tensile fracture morphology at RT
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