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Application of external root welding technology of automatic tungsten argon arc
welding in long-distance pipeline project

Yin Yougui (Sinopec Jianghan Oil Construction Engineering Co., Ltd., Qianjiang Hubei 433123, China)

Absrtact: The mainstream welding technologies for long-distance pipelines are fully automatic welding and combined
automatic welding, but both of them are limited by welding efficiency and welding quality in mountainous areas. The exter-
nal root welding technology of automatic tungsten argon arc welding has successtully broken through these limitations and
become the mainstream welding method in mountainous areas.
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RIE | GTAW 1 | DCEN 105-250 9-16 / / 80-160 15-25 9-17
# 12 | GMAW | | DCEP 120-300 18-28 3.0-5.0 0-0.4 160-350 20-36 25-58
E 7 | GMAW | | DCEP 130-300 18-29 3.0-8.0 0-0.4 180-380 20-36 18-46
# W | GMAW | | DCEP 100-200 18-29 1.0-6.0 0-0.3 150-250 20-36 23-57
7 (D DCEN—# 7 4% 5 K245 0, 3 5140t 3% 6 5% @ DCEP—# 7 18 22 5 42 8 L U IE 44y 1 9% 2 Bk
2
C Si Mn P S Mo Ni Cr Cu \%
M1 0.063 0.18 1.73 0.0078 0.001 0.23 0.21 0.27 0.012 0.014
A 2 0.065 0.21 1.80 0.013 0.001 0.174 0.171 0.173 0.129 0.017
Nb Ti Al N B Ceq Nb+Ti+V Ni+Cr+Cu CEypy CEp,,
M1 0.075 0.014 0.033 / 0.0003 / 0.103 / 0.469 0.191
A 2 0.058 0.016 / / 0.0002 / 0.091 / 0.46 0.194
%3
JB 3 £ R©O0.5 (MPa) FiAr % £ Rm (MPa) W EHKEA (%) W ER YT ] (-10C /-20C)
600( 404 1)/717( 404 2) T25( 4R 1)/T93( A 2) | 24.0( R 1)/25.5( W 2) 321,302,307/289.7,316.1,290.7
%4
124 2 YRR | EE /mm| B RIEE (MP2) [FAHEE (MPa) [ /5 K% (%) | R sl KV/] (-50T)
BOoHLER C Nil-IG | ER80S-G | ®1.0mm 600 685 28 116,158,128
BoHLER SG8-P ER80S-G | ®1.2mm 530 615 30 168,168,172
%5
C Si Mn P S Mo Ni Cr Cu \% Ti Al
A1 0.06 0.70 1.54 0.007 0.007 0.010 0.86 0.01 0.10 0.001 0.07 0.002
YEH 2 0.059 0.70 1.54 0.007 0.007 0.01 0.86 0.01 0.10 0.0005 0.07 0.002
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W I E HLAL#EE Rm/MPa 24 H (MPa) ZIERE | BdRE | CTOD ki B4+, mm)
KR 703/705/710/697 689/691 e ey 0.548,0.363,0.581
W A 2 715/716/717/703 679/686 ey ey 0.431,0.337,0.282
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