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Abstract

This research aimed to mainly investigate using an industrial arm robot for proper welding carbon
steel as a fillet procedure. The Box Behnken was designed for the experiment and tested 30 times. The
three following elements were examined as follows: electric current, wire feed speed, and welding
speed. The used materials were carbon steel with a width of 100 cm., length of 150 cm., and thickness
of 4.5 mm., the welding wire size of MIG 1.2 mm., and the shielding gas of CO, 100% at a frequency of
1.4 Hz. Testing pressure power of the welding line was conducted by the machine, the Toyo brand with
a capacity of 60 Tons (Model 60T) using the method of the Corner Joint. The results revealed that the
proper welding elements were an electric current of 113.5 A, a wire feed speed of 3.0 m/min., and a
welding speed of 4.0 mm/s. achieved tensile/compressive strength 4,500 kg/cm?. A value of R” greater
than 75 percent indicates that the data from the experiment was reliable and accurate. The D value
was equal to 1, which can make the resulting response gain complete satisfaction. the quality standards

of a welding line that was completed according to an acceptable standard.
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28 25 1135 5 2
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Response Surface Regression: Strength versus Current, Wire Feed Speed,
Weld Speed

The analysis was done using uncoded units.

Estimated Regression Coefficients for Strength

Term Coef SE Coef T P

Constant 1531.56 1497.73 1.023 0.319
C 46.95 18.64 2518 0.020
WFS 255.57 309.08 0.827 0.418
WS 71.52 349.27 0.205 0.840
cC -0.20 0.07 -2.749 0.012
WFS*WFS ~ -40.10 35.05 -1.144 0.266
WS*WS -2.60 35.05 -0.074 0.942
C*WFS 0.14 1.55 0.093 0.927
WS -0.14 1.55 -0.093 0.927
WFS*WS -3.13 33.68 -0.093 0.927

S =381.0 R-Sq=750% R-Sqladj) =85.0%

Analysis of Variance for Strength

Source DF SeqSS AdjSS AdjMS F P
Regression 9 1306333 1306333 145148 1.00 0.471
Linear 3 72500 964390 321463 2.21 0.118
Square 3 1230083 1230083 410028 2.82 0.065
Interaction 3 3750 3750 1250  0.01 0.999
Residual Error 20 2903333 2903333 145167

Lack-of-Fit 3 5000 5000 1667  0.01 0.999
Pure Error 17 2898333 2898333 170490

Total 29 4209667
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Parameters

Goal Lower  Target Upper  Weight  Import
Strength Maximum 0 1 1 1 1
Global Solution
Current (C) = 113.50
Wire Feed Speed (WFS) = 3.0
Weld Speed (WS) = 4.00

Predicted Responses

Strength = 4833, desirability = 1

Composite Desirability = 1.00000
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1 9 113.5 1 2 4,200
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3 4 157.0 5 [ 4,100
4 17 157.0 1 q 4,500
5 27 113.5 5 6 5,100
6 21 157.0 3 2 4,700
7 19 157.0 5 [ 4,600
8 7 70.0 3 6 4,200
9 26 113.5 1 6 5,000
10 20 70.0 3 2 4,600
11 6 157.0 3 2 4,200
12 22 70.0 3 6 4,700
13 14 113.5 3 4 4,400
14 10 1135 5 2 4,300
15 24 1135 1 2 4,900
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30 11 1135 1 6 4,400
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