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A Study on Development of Algorithm for Predicting the Optimized Process
Parameters on Bead Geometry
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Abstract

The procedure of robotic Gas Metal Arc(GMA) welding in order to achieve the optimized bead
geometry needs the selection of suitable process parameters such as arc current, welding voltage,
welding speed. It is required the relationships between process parameters and bead geometry.

The objective of this paper is to develop the algorithm that enables the determination of process
parameters from the optimized bead geometry for robotic GMA welding. It depends on the
inversion of empirical equations derived from multiple regression analysis'of the relationships
between the process parameters and the bead dimensions using the least square method. The
method not only directly determines those parameters which will give the desired set of bead
geometry, but also avoids the need to iterate with a succession of guesses employed Finite Element
Method(FEM). These results suggest that process parameter from experimental equation for
robotic GMA welding may be employed to monitor and control the bead geometry in real time.
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Table 1 Welding Parameters and Limits

Parameter Symbol Unit Limits

Arc current | Amp 180, 260, 360
Welding voltage \Y Volt 20, 25, 30
Welding speed S mm/min | 250, 330, 410
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Fig.1l Measurement of weld bead geometry
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Table 3. Value of process parameters and experimental results

. Arc Welding Welding W H
Trial. No. Vo(ltfa)ge cu(r:;nt (ms;g?ildin) (mm) (mm) (mm)
1 22 200 300 10.28 3.13 1.93
2 28 200 300 12.88 2.60 2.18
3 22 300 400 10.62 3.80 2.98
4 28 300 300 15.01 3.69 3.39
5 22 200 400 9.35 2.81 1.87
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