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Development of Dual Torch Welding System for Pipeline

and Its On-Site Application
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Abstract:

Dual torch welding system was developed for girth welding to improve welding efficiency on the pipeline

construction. This is the first application of girth welding to pipeline construction in Japan, reducing the welding time

by half at field, and enabling high quality girth welding. The developed dual torch welding system is introduced and

the effect of application is reported.
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Table 1 Transition of welding automation level

Category Level I I I
(1) Mechanization of each
operation O O O
2) Pre—s.eF of welding « O O
conditions
(3) Sequence control X O O
(4) Seam tracking control X X O
(5) Adaptive control X X O
Automatic welding system of | MAX mini-MAX | MAX-II
the JFE Engineering Group | From 1970 | From 1987 | From 1987
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Fig.1 Components of 1head welding system
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Fig.2 Components of dual torch welding system
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Fig. 3 Build-up sequence of conventional automatic welding

A: Leading torch, B: Tracing torch
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Fig.4 Build-up sequence of dual torch welding
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Fig.5 Comparison of Vickers hardness
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Image of
= tracing torch

Image of leading torch

BE1 BERtT=#
Photo 1 Arc monitor

BE2 7a7IVb—FAERR
Photo 2 Welding scene of dual torch welding
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Table 2 Result of mechanical property test

Tensile test (=530 MPa) 604, 602 MPa

Impact test (Temp. 0C =40 J) 97-132J (Ave. 11717)
Hardness test (<260) 3H: 188-233 (Ave. 209)
(Vickers) 9H: 195-229 (Ave. 211)
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Photo 3 Appearance of welding on onshore pipeline construction
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Fig. 6 Example of cycle time in the case of welding in the
shielded tunnel
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Photo 5 Appearance of pipe casing welding
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Fig. 7 Example of cycle time in the case of pipe casing welding
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Table 3 Comparison of welding efficiency F7o, PERTIE ORER MY B6 B L UVR7ITRT 7 2

I T evele ti TN —FIEEPFERT ALY, = VML T
Applicable | O.D. % W.T. | Welding | Welding time (min) | ©-y¢ie tme » . e s
sectors ) | method | 1o | Dual |0 1()mm) ek 3HET/HD AT/ H I, HEETIETIINERD 25K/
orc ua al . -~ Ny - SIS
. Hs 2.5 fF/H i TATTHETH b, i THERI EHEN 2
Onshore | 610X 18.6 | T+S 104 53 70 - BT
K [ i C372o
Shielded | ¢\ 186 | T+s | 104 | 53 80
tunnel
Pipe casing | 610 X 15.6 S 90 51 210

O. D.: Outside diameter, W. T.: Wall thickness
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