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Abstract

In this research, GTA overlay welding system is developed for inside of straight pipes in various
diameter. It can be applied to oil, ship building and plant industry, especially pipes connected to pressure
vessels, for the purpose of cost reduction by cladding inside of pipes with corrosion and heat resistant
alloys such as stainless steel or Inconel. Developed system consists of GTA power source, torch, wire
feeding system, automatic arc length adjusting device, CCD camera and cooling unit. Two types of pipe
inside overlay welding system are developed. One is for maximum 3m pipe length with 3 inch ~ 12 inch
pipe outer diameter. Another type can be applied to maximum 12m pipe length with 7 ~ 24 inch OD.
Developed system successfully produced inside cladded pipe and the results are shown through cross sectional
images of the pipes.
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Table 1 Specification of Overlay GTAW Welding system for Pipe Inside Straight Process

No. Description Specification Q'ty Remark
Min. Length: 3000mm
1 | Main frame Main frame for overlay welding 1 Output diameter: 3'~12"

Min. Inner Diameter: 56.9mm

2 Overlay torch unit Protected hang down. 2 Water cooler type

3 | Pipe cooling unit Uniformity cooling 2 Chiller

4 | Welding machine ((}S‘Li\;viggé ’ 1%%15/:) control 1 Continue welding 72hr

5 | Wire feeder unit Continue filler wire 1 Continue welding 72hr

6 | Arc voltage control Minimum sensitivity 0.1V 1 Automatic arc length control
7 | Monitering unit Vision camera 1 Inspection or repair
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Fig. 1 Picture of overlay welding system for 3M
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(c) AVC

Fig. 2 Picture of other machines in overlay welding
system for 3M

(d) Camera control
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Fig. 3 Picture of overlay welding pipe sample.
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Fig. 4 Picture of overlay welding process
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Fig. 6 Picture of overlay welding pipe sample
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17-26 (in Korean)
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Table 2 Data sheet of overlay TIG welding in 3M
Pipe Torch Welding Welding Pipe turn Torch Wire
out diameter current(A] voltage(V) speed(d/min) | speed(mm/min) | speed(mm/min]
3 inch 1-Torch 180~200 16~17 280 2.5 700
4 inch 1.2 Pass 190~210 17~18 250 2.0 650
6 inch 1.2 Pass 200~220 17~18 135 1.5 720
8 inch 1.2 Pass 200~220 17~18 90 1.1 720
10 inch 1.2 Pass 200~220 17~18 70 0.9 720
Table 3 Data sheet of overlay TIG welding in 12M
Pipe out Welding Welding Pipe turn Torch Wire Hot wire Webbing
diameter Torch current(A) | voltage(V) speed speed speed current(A] (mm)
g (d/min) (mm/min) | (mm/min)
12 inch 1.2 Pass 210~220 17~18 180 1.5 160 20 10
16 inch 1.2 Pass 220~230 17.5~19 60 0.75 160 20 10
2 Torch 4 Wires
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