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Abstract

Since welding process for most pipelines with large diameter has been carried out by the manual
process, automation of the welding process is necessary for the sake of consistent weld quality and
improvement in productivity. Therefore the development of the optimized algorithm to decide the welding
condition is an effective technique to prove the feasibility of interface standards and intelligent control
technology to increase productivity and reduce the cost of system integration. In this study, the pipe
welding experiment has been carried out using plused GMA welding process to select optimal welding
condition. And necessary information in root-pass welding has been obtained by applying in the pipeline
using the selected welding conditions through the welding experiment.

Key Words : Pipeline, GMA welding, Short circuiting transfer, Root-pass, 5G Welding position, Welding
current waveform
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Fig. 2 Welding machine(GMA-P) & carriage
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Table 1 Welding parameters and limit

Welding Parameter Symbol -1 0 +1

Peak current (A) Cp 330 | 360 | 390

Base current (A) Cb 50 60 70

Wire feed speed (cpm) Ws 250 | 300 | 350
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gk API X60 A9 7a-& AREslen, 500%200x
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410 / 60 / 300 | 360 / 60 / 385

330 /70 /350 | 360/ 43/ 300

330 /70 /250 | 360 /60 /300

390 / 50 / 350

390 / 70 / 250

360 / 60 / 300

390 / 50 / 250 330 / 70 / 250 390 / 70 / 250
*$HEAGBC) | AU Mol 2R/ golol S FEE

*360/60/215 , 330/50/350 : Asi
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Table 3 Setting up the back-bead target

Min. | Target | Max | Significance

Back-bead width(mm) | 3.5 | 5.5 | 7.5 1

Back-bead height(mm) | -0.1 | 0.3 | 0.5 1

Table 4 Optimal welding condition

Predicted response Optimal conditions

Back-bead | Back-bead Peak Base W/F
width (mm) |height (mm)|Current (A) |Current (A) |Speed(cpm)

5.0 1.0 397.5 57.46 315

REEH: - A5t 296 3%, 20114F 61

(b) Pipe guide rail

(a) Welding carriage

Fig. 5 The apparatus for welding experiment

Table 6 The welding conditions for pipe weld

No. Peack  [Background| Wire feed | Welding | Torch
current(A) | current(A) [speed (cpm)ispeed(cpm)| angle(°)
1 390 60 315 15 55
2 380 55 300 14 60
3 370 50 285 13 65
4 360 45 270 12 70
5 350 40 250 11 75

Table 7 The welding condition fixed

Shielding Pipe size [Thickness Groove

Root gap |Root face
gas angle

2.5mm

181/min | 7002 15.9t 70°

AT 2% §HAES A g A 5
ARl eja) D4g 72l 10~20mm HES] RS
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Fig. 6 Weld defects by tack welding
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Table 8 The experimental results

Section 3
(135°~180°)

Section 2
(45°~135°)

Section 1

No. (0°~45°)

Peak Background| Wire Feed | Welding Torch
Current current  |Speed(cpm)|Speed(cpm)| Angle(®)

390 60 315 15 55

Peak Background | Wire Feed
Current current

Welding Torch
Speed(cpm) |Speed(cpm)| Angle(°)

300 14 60

380 55
3 |||||II|||||||

Peak Background| Wire Feed | Welding Torch
Current current  |Speed(cpm)|Speed(cpm)| Angle(®)

370 50 285 13 65

(b) Surface-bead

(a) Back-bead
Fig. 7 Weld defects by shrinkage
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Table 9 The root-pass welding process in pipeline

GMAW-P (Pulsed GMAW) method

Welding
process GMA-P inverter welding machine
Welding joint shape V-Groove
Joint Groove angle 30°~35°
geometry Root gap 2~2.5mm
Root face 1.5~2mm

Filler metal |Solid Wire (ER708-G) 1.2 @

324

Shielding €O, 184 /min
4 Gas
Peak  |Background| Wire Feed | Welding Torch Welding position: 5G
Current | current |Speed(cpm)|Speed(cpm)| Angle(®) Welding direction:downhill welding
360 45 270 12 70 Welding |Manipulation of electrode:Straight bead
technic |Tack welding:Open Gap shape
(Using the internal clamp)
Welding start:Start by weaving welding
5 Peak Back- Wire Welding| Torch
) ¢ ground | feed d |
Peak Background| Wire Feed | Welding Torch Wel.d%ng curren current | speed spee angle
Current current  |Speed(cpm)|Speed(cpm)| Angle(®) conditions 360~ 40~ 280~ 13~ 60~
350 40 250 11 75 380 50 300 15 70

Journal of KWJS, Vol. 29, No. 3, June, 2011



GMA 8834& o] &3 27 FE133

Gt

P
ofN
oo
iV
o
i
i)

Table 10 The welding experimental results

Back bead

Py

Bead face Welded specimen

Peak Backgroun | Wire feed | Welding Torch
current | d current |speed(cpm)|speed(cpm)| angle(®)
370 45 280 13 70
Table 11 The experimental results
Position Back-bead Back-bead
ostho width (mm) height(mm)
0°~45° 5.53mm 1.4mm
45°~135° 5.8 mm 0.7mm
135°~180° 5.5mm 0.5mm
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