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Development of Automatic MAG welding process for pipeline girth
welding without backing strips.

~Practical use of High efficiency and High quality Automatic
welding process~
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Abstract
In recent years, gas pipelines with internal pressure higher than 1 MPa in shield tunnels
has been increasing constructed in Japan. Welding time determines the construction
period of pipeline installation and thus, highly efficient (high speed) welding has been
demanded. Pipeline girth welding of pipes with diameter less than500A has been
conventionally conducted by a process in which a root pass is made by TIG and
subsequent passes are done by MAG. However, the authors has first in Japan
developed a new process in which all the passes from root passes to final capping pass
are automatically welded by MAG without using backing strips. This development

shortens the construction period of pipelines in shield tunnels to a larger extent.
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fig.2 Root pass welding by new process (Photo)

Conventional process and newly developed one
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fig.4  Macro-structure of root passes by test welding (Photo)

WIZH 5 DBEIESMEICOWTIHERE 2 28 &
B, WIEREEZER L 72, TORE, BEEEITN
T AHIEWHIEZERT 5 & T, ol 2 IR 46
PHZ IR L 720 74 VB EE 2m/min %6 O
AR Z X6 1R,

3T A=A B FREEMAP (T 1) & 3501 : 5400 X 12mm)
350
VA EfEE

321
— 0 - - O:2m/min B
% @ :2m/min &
w290 | [J:4m/min B
T B :4m/min 7
<4

260 - ‘oY v |

230

20 40 60 80 100
=& (A)
5 NIA—42—tEERAERR

fig.5 Welding speed suitable for varying base current
and peak voltage
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fig.6 Height of weld reinforcement and welding speed
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fig. 7 Macro-structure of root passes for four different
welding positions (Photo)
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fig.8 Macro-structure of welds for four different weld
ing positions (Photo)
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table.1 Results of nondestructive inspections
£ RT (JIS Z 3104) SR
S0 A NVLES (JIS Z3060)
1 2 (3|4 |5]|6
1 AIN|1B|IN|[1B|1B| 1N| FXHBHEL
2 IN|IN|IN[IN[1N|1B| FXBHEL
3 IN|IN|IN[IN[IN|1N| FXBHEL
4 IN|IN|IN[IN[IN|IN| FXBHEL
5 AIN|1B| 1B|IN|[1N|1N| FXBHEL
6 IN|IN|1B|[IN[1N|1N| FXHBHEL
7 1B|IN|IN|1IN|1B| 1N| FRHEL
8 IN|[1B| IN|[1N|IN|1N| FIHRHEL
9 AIN|IN|1B|[IN|[1N|1N| FXHBHEEL
10 IN|IN|IN[IN|[IN|1N| FXHBHEL
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table.2 Results of mechanical tests
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MF5IRAR 576, 581MPa (4155 HT)
= R 226 HVI0
EHB 4 1 200 HV10
R o emaee 149, 134, 147
(Do 40T S It 2) 132,142,145
F13 1 141.5J
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Hih TR RIF(FXEL)
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fig.9 Conventional clamp and newly developed one N
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fig.12 Route map of the Shizuoka trunk line construction
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table.3 A record of the pipeline construction
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fig. 10 Pipe centering truck of a remote controlled type
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fig.11 Operatlon of pipeline centering (Photo)
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fig.13 Pipeline construction in shield tunnel (photo)
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fig. 14 Comparison of cycle time of girth welding in shield
tunnel between conventional process and new one
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