42

A Experiment Study on Selection the Optimal Condition for GMA Root-pass Welding in
Overhead and Vertical Position

Ji-Sun Kim*, In-Ju Kim** and 1lI-Soo Kim**

*Green mold Technology Center, Korea Institute of Industrial Technology, Gwang-ju 500-460, Korea
**Department of Mechanical Engineering, Mokpo Univ, Mokpo 534-729, Korea

tCorresponding author : k9inju@Kkitech.re.kr

(Received September 5, 2012 ; Reviced October 16, 2012 ; Accepted December 7, 2012)

Abstract

Due to increase in demand of stable and long pipelines in natural gas industry, wide range of researches
are being performed on automation welding to improved welding quality with respect to weld process
parameters in real time measurement. In particular, the coupling between the pipe manufacturing process
and location of the weld seam, the measured size of the gap that exists in the weld position and the weld
angle depending on whether the movement of molten weld. This is due to absence of controlling welding
penetration position, depending on the required size of the angle of the setting. In addition, the optimum
welding conditions must be considered while selecting, the correlation between these variables and the
systematic correlation has not yet been identified. Therefore, in most welded pipe root-pass weld solely
depends on the experience of workers in relation to secure a stable weld quality.

In this study, automation welding system is implemented to select a suitable root-pass STT (Surface
Tension Transfer) welding method using the optimal welding conditions. To successfully accomplish this
objective, there were various welding conditions used for welding experiment to confirm that the assessment
required for construction through the pipe and automatic welding process is proposed to optimize this plan.
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Fig. 1 Concept of welding experiment
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Fig. 2 Equipment of welding system
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Table 1 Process parameter and level for vertical/
overhead position

Level
Process Symbol Unit
parameter -1 0 1
Torch angle Ta Degree 50| 60| 70

Welding speed Ws Cm/min | 10| 15| 20

S gt
olH|=o] Y& H|HIATE Table 28 F3
& 4 Sl%ol 1879 AgdA Al dF-iEe] =
o HH|=E AN

Fig. 4~5% Bal & & 3ixc], o|Hu|= %o H
T B7] AA7E FRAA ] vlg] Aoz WA 3
Aee AL 4 5 Uit 1857 S7Kg wet
A&EH o2 F7keitt 15cpm ©H-H

O ¥

Sh= 50°914 60°7HA = A&z FhashH, 60%

Table 2 Results of experiment

No./ Process parameter |Back-Bead Geometry]
Position. Ws Ta Wh Hb
1 10 70 3.6 0.6
2| 15 70 332 | 0.11
3] 20 70 384 | 0.36
4| 10 60 2.56 0.4
5 | zjsfgfoai 15 60 416 | 036
6 20 60 2.72 | 044
7] 10 50 372 | 052
B 15 50 476 | 048
9 20 50 38 | 032
1 10 70 356 | 0.12
B2 15 70 428 | 072
3] 20 70 448 | 076
4 10 60 3.08 | 0.24
[ 5 | Overhead g 60 3.02 | 0.44
| — | position
6 20 60 4.01 0.6
7 10 50 4 0.44
B 15 50 512 | 0.32
9| 20 50 344 | 0.16

* W, : Back-bead width, Hp : Back-bead height
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Table 3 Estimated regression coefficients of

empirical model

Vertical position Overhead position
Coeff.

Width Height Width Height
ao -16.8467 | -9.2177 36.7511 -1.6888
ai -0.1640 0.2373 -0.8565 0.0873
az 1.1966 0.1433 -0.3216 0.0009
as 0.0036 -0.0011 0.0053 -0.0001
a -0.0104 -0.0017 0.0009 0.0005
as -0.0057 -0.0019 0.0040 -0.0011
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Table

4 Variance test for developed empirical

models

Developed models

SSE R-Square

Vertical
position

0.548
0.046

0.901
0.864

Overhead
position

3.620
0.020

0.882
0.931
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Table 5 The target value of the optimal back-
bead determine

L
ower Target Upper Weight
bound (i) bound (i)
(Li) (Hi)
Wy 3 4 5 0.1
Hp 0.5 1.0 1.5 0.1
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Table 6 The optimal value of process parameters
predicted

Optimal conditions

Welding

position Torch Welding

angle speed

Vertical 50 10.65

desirability

0.97849

Overhead 59.67 20 0.9922
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