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Abstract

The horizontal fillet welding is prevalently used in heavy and ship building industries to
fabricate the large scale structures. A deep understanding of the horizontal fillet welding process
is restricted, because the phenomena occurring in welding are very complex and highly non-
linear characteristics. To achieve the satisfactory weld bead geometry in robot welding system,
the seam tracking algorithm should be reliable.

The number of seam tracker was developed for arc welding. automation by now. Among these
seam tracker, the arc sensor is prevalently used in industrial robot welding system because of
its low cost and flexibility. However, the accuracy of arc sensor would be decreased due to the
electrical noise and metal transfer.

In this study, the signal processing algorithm based on the neural network was implemented
to enhance the reliability of measured welding current signals. Moreover, the seam tracking
algorithm in conjunction with the signal processing algorithm was implemented to trace the
center of weld line. It was revealed that the neural network could be effectively used to predict
the welding current signal at the end of weaving.
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Fig. 1 Schematic diagram for weavig. center and
deviated distance from weld joing.
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Fig. 2 Relationship between robot correction data
and deviated distance from the weld joint.
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Fig. 3 Representative three pattems for welding current measured during weaving
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Fig. 4 Schematic diagram of neural network to
predict welding current at the end of
weaving
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Fig. 5 Comparison between result neural network
and curve fitting method

Table 1. Result of fig.5 for predicting welding
current at the end of weaving

Value | Normalized welding current

Item at the end of weaving

Curve fitted value for data 0.52

used to train neural network )
Result of neural network for data 0.52

used to train neural network )

Curve fitted value for data 0.75

used to test neural network .
Result of neural network for data 0.75

used to test neural network .
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Table 2. Result of fig.6 for predicting welding
current at the end of weaving

Value | Normalized welding current
Item at the end of weaving
Curve fitted value for data 0.72
used to train neural network :
Result of neural network for data
. 0.72
used to train neural network
Curve fitted value for data
0.71
used to test neural network
Result of neural network for data
0.72
used to test neural network
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Fig. 7 Comparison between result of neural network
and curve fitting method (noise at right)

Table 3. Result of fig.7 for predicting welding
current at the end of weaving

Value Normalized welding current
Item at the end of weaving

Curve fitted value for data 0.76
used to test neural network(w/o noise) .
Result of neural network for data

used to train neural network(wfo 0.75

Curve fitted value for data

used to test neural network(w| noise) 0.66
Resuit of neural network for data 0.74
used to test neural network(w/ noise) .
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Fig. 8 Comparison between result of neural network
and curve fitting method (noise at right)
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Table 4. Result of fig.8 for predicting welding
current at the end of weaving

Value |Normalized welding current
Item at the end of weaving
Curve fitted value for data 0.72
ised to train neural network(wfo noise) :
Result of neural network for data 0.72
lised to train neural network(wlo noise) )
Curve fitted value for data 0.62
used to test neural network(w/ noise) :
Result of neural network for data 0.70
used to test neural network{w/ noise) '
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Table 5. Electrode, shielding gas, base metal and
range of welding current

Experimental condition Description
Electrode Solid wire AWS ER70S-6 (1. 2mm)
Shielding gas AR (80%)+C0,(20%)
Base metal Mild steel
Range of welding current 160(A) - 220(A)

wire leeder

Fig. 10 Overview of experimental apparatus for arc
sensor

Photograph of fillet weldment after tracking
weld line {offset angle = 40, welding speed
= 4(mm/sec), weave length = 4(mm),
weaving time = 0. 3(sec), dwell time = 0.
12(sec))
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Fig. 12 Photograph of fillet weldment after tracking
weld line (offset angle = 50, welding speed
= 4(mm/sec), weave length = 4(mm),
weaving time = 0.3(sec), dwell time = 0.
12(sec))

Dt e Wt P,

Fig. 13 Photograph of fillet weldment after tracking
weld line (offset angle = 40, welding speed =

4(mm/sec), weave length = 4(mm),
weaving time = 0.3(sec), dwell time = 0.
12(sec))
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