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A Study on the Control of the Welding Quality Using a Infrared sensor

I. S. Kim, S. J. Son, I. J. Kim, H. H. Kim, J. H. Seo

Key Words: IR Sensor(3 <A 41A), Arc Welding(¢}=-87%), Bead Geometry(H] =34,
Welding Quality(£-4H % 4)

Abstract : Optimization of process variables such as arc current, welding voltage and welding speed in terms of the weld
characteristics desired is the key step in achieving high quality and improving performance characteristics without increasing
the cost. Consequently, incorrect settings of those process variables give rise to deviations in the welding characteristics from
the desired bead geometry. Therefore, trainee welders are referred to the tabulated information relating different metal types
and thickness as to recommend the desired values of process variables. Basically, the bead geometry plays an important role in
determining the mechanical properties of the weld. So that it is very important to select the process variables for obtaining
optimal bead geometry. However, it is difficult for the traditional identification methods to provide an accurate model because
the optimized welding process is non-linear and time-dependent.

In this paper, the possibilities of the Infra-red sensor in sensing and control of the bead geometry in the automated welding
process are presented. Infra-red sensor is a well-known method to deal with the problems with a high degree of fuzziness so
that the sensor is employed to build the relationship between process variables and the quality characteristic the proposed
above respectively. Based on several neural networks, the mathematical models are derived from extensive experiments
with different welding parameters and complex geometrical features. The developed system enables to select the optimal

welding parameters and control the desired weld dimensions during arc welding process.
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Table 1 Welding parameters and limits (experiment for
quality monitoring)
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Limits
Parameter Symbol Unit 0 |
Wire Diameter D mm 1.2
Plate Thickness T mm 6
Gas Flow Rate G {/min 15
CTWD C mm 10 15
Welding Current I Amp 150 | 220
Welding Speed S cm/min 20 60
Arc Voltage \Y% Volt 20 32
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Fig. 1 Isotherm radii measurement using MATLAB
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Table 3 Analysis of variance test for mathematical
models for bead width

No. of Standard Coefficient | Coefficient of
0. O
. error of | of multiple | determination
equation . .
estimate correlation (%)
3 0.416 0.945 89.3
4 0.467 0.978 95.6

Predicted bead width (mm)
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-
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Measured bead width (mm)

Fig. 2 Comparison ~ between  measured  and

calculated for bead width using curvilinear

equation



Fig. 3 Comparison ~ between  measured  and

calculated for isotherm radii  using

curvilinear equation
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Fig. 4 Comparison between welding current and

bead width
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Fig. 5 Comparison between welding current and

isotherm radii
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Fig. 6 Comparison between isotherm radii and bead

width according to an increase in welding
current
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