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The Automatic Control Technology of Welding Machine MAG-II for Onshore Pipelines
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Abstract

Authors have developed a newly automatic narrow groove welding system MAG-II for onshore gas
pipelines. It has a through-the-arc sensor (arc sensor) and a vision-based sensor. The vision-based
sensor is used for controlling the traveling speed and oscillation width for the root pass. The arc sensor
is used for controlling the torch position and torch oscillation width for hot and filler passes. MAG-II
equipped with these sensors enables high quality girth welding at field.
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Specifications of MAG-II

Dimensions (mm) / Weight of welding head (kg)

255 height X 525 length X 360 width / 17

Traveling speed (cm/min)

300 (max)

Oscillation frequency (Hz)

75 (max)

Welding process Metal active gas welding, down hill
Diameter of welding wire (mm) 1.2
Welding power supply (A) DC 500A

Control unit

Industrial PC, DSP, ADC, DAC, Serial IF, Ethernet IF

Feedback control system
Seam tracking
Oscillation width control

Traveling velocity control

Arc sensor
Vision-based sensor (root pass), arc sensor (filler passes)

Vision-based sensor (root pass)

Internal clamping machine

Hydraulic / pneumatic clamp with a copper backing ring
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Estimation of oscillation width deviation
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Appearance of back-bead with control
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Mechanical test results

Diameter 609mm outer diameter X
API 5L X65

and wall thickness 15.1mm wall thickness

Electrode ¢ 1.2mm JIS 3312 YGW24
Tensile test 607 - 610 MPa JISZ 3121,7 2241
Bending test No crack JISZ 3122
Hardness test (HV 98N)Max. 241 JIS 7. 2244

Charow Weld metal: Min. 90J @-10C |JIS Z 2202, Z 2242
APy IMPACLIESt |y A 7. Min, 185) @-10T
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