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ABSTRACT

The Shielded Metal Arc Welding (SMAW) is the most widely used welding process in small
scale industries, because of its low cost. The SMAW welding parameters are the most important
factors affecting the quality, productivity and cost of welding. Then, The objective of this research is
to develop the parameters for Shielded Metal Arc Welding (SMAW) to provide continuous and weld
dilution of deeply penetrate proof joints in 4x4 inch? width steel rails with 4 millimeter thickness
during the process. The selected important welding parameter, like welding current, angle of electrode
and root gap were considered with sufficient number of trail runs by Taguchi method to get optimal
value. Three factor, welding current, angle of electrode and root gap, each at three levels were selected
under an Orthogonal Array (OA) of L9. The experiment result indicated that welding current (90
Amp), angle of electrode (10 degree) and root gap (3 mm.) were the important factors for shielded
metal arc welding on deep penetration weld dilution at the optimal levels.
KEYWORDS: Taguchi method, Orthogonal array, Shielded metal arc welding (SMAW), Dilution
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M9 Nﬁ 5 Estimated Model Coefficients for S/N

m‘snﬁ 6 (90) Analysis of Variance for S/N

Ratios

Source DF SeqSS AdjMS F P
Residual 2  0.29201 0.29201 0.14600

Error

Total 8 6.65608

13197 7 Estimated Model Coefficients for
Means

Term Coef  SE Coef T P
Constant 3.88444 0.05807 66.898 0.000
Volts 80 -0.46111 0.08212 -5.615 0.030
Volts 90 0.44889 0.08212 5.466 0.032
Angle 5 0.01889 0.08212 0.230 0.839
Angle 10 0.01889 0.08212 0.230 0.839
Distance 2.6 -0.04778 0.08212 -0.582 0.620
Distance 2.8 0.01556 0.08212 0.189  0.867

S=0.1742 R-Sq=95.4% R-Sq(adj) = 81.6%

A1s1ad 8 Response Table for Signal to Noise

Ratios Larger is better

Level Volts Angle Distance
1 10.69 11.80 11.66
2 12.73 11.77 11.78
3 11.81 11.66 11.80
Delta 2.05 0.14 0.14
Rank 1 3 2
M15199 9 Response Table for Means
Level Volts Angle Distance
1 3.423 3.903 3.837
2 4.333 3.903 3.900
3 3.897 3.847 3917
Delta 0.910 0.057 0.080
Rank 1 3 2

wazwan lavinnsiinedimsuasnsiaiu S/N

Ratios
Term Coef SECoef T P 1A ANNAY LEAAIAINITI9N 10
Constant 11.7441 0.1274 92206 0.000
Volts 80 -1.0568  0.1801 -5.867 0.028 4 Sy v . e e e
Volts 90 09887 01801 5489 0032 M13191 10 wan ldannssinedmsuaidasiaiu
Angle 5 0.0548  0.1801  0.304 0.790 S/N 1az fimae
Angle 10 0.0275 0.1801  0.153 0.893 .
Distance 2.6 -0.0885 0.1801 -0.491 0.672 Order S/N Ratio Mean
Distance 2.8 0.0372  0.1801 0206 0.856 1 11.2041 3.61444
S=0.3821 R-Sq=95.6% R-Sq(adj)=82.5% 2 10.4769 3.34778
3 10.3812 3.30778
@15199 6 Analysis of Variance for S/N Ratios 4 12.5496 4.25778
Source DF SeqSS AdjMS F P > 13.3622 4.60444
Volts 2 629688 3.14844 2156 0.044 6 12.2868 4.13778
Angle 2 0.03163 0.01582 0.11 0.902 7 11.6431 3.83778
Distance 2 0.03557 0.01778 0.12 0.891 8 11.4759 3.75778
9 9.8404 3.10444
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