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Research on Root Pass Welding Process of Flat Welding Position for Hydrogen

Pipeline Narrow Bevel TIG Automatic Welding
QIAN Xuezhi, LUO Yu, FENG Yan, HUANG Zixiang, WANG Dongdong, ZUO Mengkui,
TIAN Wenpeng, JA Yulin

(Beijing Higher Education Engineering Research Center for Advanced Connection Technology in Energy Engineering,
Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: The use of TIG automatic welding for root pass welding is one of the effective technica means to improve the
efficiency of hydrogen pipeline laying. In response to the specia process requirements for hydrogen pipelines, an automatic
welding test platform was established. Using TIG automatic welding for the root pass welding, narrow bevel welding tests
were conducted on X52 pipeline steel in flat welding position. Based on the single-factor method and the response surface
method, the influence law of wire feeding speed, welding speed and welding current on the weld seam forming was
investigated. The results show that, under conditions that meet the matching accuracy requirements, when the wire feeding
speed is 6.5 m/min, the welding speed is 13 cm/min, and the welding current is 145 A, the root pass weld bead is aesthetically
pleasing, consistent, and free of obvious defects such as incomplete fusion or lack of penetration. The specific effects of these
parameters on the weld formation are as follows: increasing the wire feed rate increases the thickness of the root pass and the
penetration depth; increasing the welding speed reduces the heat input, which can lead to uneven fusion on the side walls and
lack of penetration, thereby affecting the formation of the back-side weld; increasing the welding current promotes
single-sided welding with double-sided formation to a certain extent, but excessive high current can cause defects such as
droplet sagging or even burn-through.
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Tab.3 Welding process test parameters

e PR vy JEFZHE vy JEEZHL | R REE A FIRIZE TR R | BN R
/(m-min™) /(cm-min™) IA /mm /mm P PE
1# 6.0 12 140 0.6 3.0 11 16
2" 6.5 12 140 0.5 3.6 4 12
3 7.0 12 140 0.3 39 2 8
4 75 12 140 0.03 4.1 2 6
5* 8.0 12 140 0.01 4.4 1 4
6" 6.5 10 145 0.8 3.6 15 13
Ve 6.5 11 145 0.6 33 7 6
g 6.5 12 145 0.5 35 17 16
[eid 6.5 13 145 0.4 37 18 18
10* 6.5 14 145 0.5 3.2 9 8
11# 6.0 12 130 0.2 3.3 3 12
12* 6.0 12 135 0.6 3.0 8 9
13* 6.0 12 140 0.4 3.2 11 15
14* 6.0 12 145 0.5 31 15 17
15* 6.0 12 150 0.7 29 5 4
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Fig.3 Weld morphologies (a) and morphology change curves (b) at different wire feeding speeds
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Fig.4 Weld morphologies () and morphology change curves (b) at different wire welding speeds
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Fig.5 Weld morphologies (a) and morphology change curves (b) at different welding currents
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Ty A-/%%}%E; Vi B-/ fn%ﬁr%)vw c- dt%%/%A HLI |
1 6.0 10 130
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3 6.0 12 140
4 6.0 13 145
5 6.0 14 150
6 65 10 135
7 65 11 140
8 65 12 145
9 65 13 150
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1 70 10 140
12 7.0 11 145
13 70 12 150
14 7.0 13 130
15 70 14 135
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Tab.5 Regression model variance analysis results
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Tab.6 Regression model variance analysis results
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Fig.6 Response surface and contour lines of the influence of A and B on the surface weld formation quality
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Fig.7 Response surface and contour lines of the influence of B and C on the surface weld formation quality
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Fig.8 Response surface and contour lines of the influence of A and C on the surface weld formation quality
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Fig.9 Response surface and contour lines of the influence of A and B on the back weld formation quality
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Fig.10 Response surface and contour lines of the influence of B and C on the back weld formation quality
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Fig.11 Response surface and contour lines of the influence of A and C on the back weld formation quality

http:/Mmww.rjggy.net

rjiggy@vip.163.com «37-



http://www.rjggy.net
mailto:rjggy@vip.163.com

WINTTZ
Hot Working Technology

13cm/min JEREFLIE 145A , RHIZ T 2. S 8014
TR ARG, A54% 2 R T S &l 12 fip
TN o T AR O ) 0 T O 4 AH SR T, L
S 2, nEl 13 s

MR+ 3

o

}'ir!

(a) HrgE R ST R IEAN
Pl 12 ARG 0 THFIEC T T 50
Fig.12 Surface and cross section morphologies
of the weld seam
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Fig.13 Microstructure of cross section of the weld seam
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