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Abstract

To enhance productivity and provide high quality production material in a GMA welding process, weld
quality, productivity and cost reduction affects the number of process variables. In addition, a reliable welding
process and conditions must be implemented to reduce weld structure failure. In various industries the welding
process mathematical model is not fully formulated for the process parameter and on the welding conditions,
therefore only partial variables can be predicted. The research investigates the interaction between the
welding parameters (welding speed, distance between electrodes, and flow rate of shielding gas) and bead
geometry for predicting the weld bead geometry (bead width, bead height). Taguchi techniques are applied
to bead shape to develope curve equation for predicting the optimized process parameters and quality
characteristics by analyzing the S/N ratio. The experimental results and measured error is within the range
of 10% presenting satisfactory accuracy. The curve equation was developed in such a way that you can predict
the bead geometry of constructed machinery that can be used for making tandem welding process.
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Fig. 1 Tandem GMA welding experimental setup
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Fig. 5 Tandem inter-electrode torch distances

Table 1 Process parameters and their levels

Parameter Unit Level
Welding Am Lead torch : 270
current p- Tail torch @ 324
Lead torch : 25
Voltage Vol. Tail torch : 31
Welding | /i 40 50
speed
Blectrode | ) 25 35 45
distance
Shielding |/min 9 13
gas
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Fig. 6 Measurement of bead geometry

Table 2 Experimental results of fillet welding

Lead torch current 270(A), Lead torch voltage 25(A)
Tail torch current 324(A), Tail torch voltage 31(A)
No. | Welding [Shielding| Electrode| Bead | Bead
speed gas distance | width | height| Specimen
(cpm) | (I/min) | (mm) | (mm) | (mm)
1 40 9 25 20.65 | 2.74
2 40 18 25 18.67 | 3.43
3 40 9 35 20.55 | 3.12
4 40 18 35 20.48 | 3.52 |
5 40 9 45 20.31 | 2.48
6 40 18 45 18.29 | 2.65
7 50 9 25 19.89 | 4.74
8 50 18 25 19.58 | 5.37
9 50 9 35 17.37 | 3.63
10 50 18 35 18.79 | 6.32
11 50 9 45 18 5.05
12 50 18 45 17.37 | 5.68
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Table 8 S/N response table for the bead geometry

S/N ratio
No. of trial
T M
1 -17.291 -1.920
2 -16.159 -2.868
3 -17.237 -2.449
4 -17.198 -2.992
5 -17.103 -1.558
6 -15.932 -1.796
7 -16.867 -4.563
8 -16.687 -5.327
9 -15.370 -3.137
10 -16.229 -6.407
11 -15.757 -4.949
12 -15.370 -5.695
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