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The Effects of Process Variables on Bead Geometry For Robotic
CO2 Arc Welding
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Abstract : One of the major important tasks in the robotic COg arc welding
process is to understand how process variables affected bead geometry and to
subsequently develop the mathematical models to predict the desired bead
dimensions. Experiment results are compared to outputs obtained using a set
of published formulae relating input variables to output parameters and also
investigated process variables on bead geometry for robotic COz arc welding
process. The university of results obtained using empirical equations taken
from existing models provided to be limited in predicting experimental bead
shapes.
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Tablel. Welding process variables and limits

. . Level Coding
( Variable | Unit Tow High Low High
Welding current Amps(A) 180 260 0 1
Arc voltage Volts(V) 18 - 26 0 1
Welding speed cm/min 24 46 0 1
Welding angle degree 10 20 0 1
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Table2. Analysis of models using Roberts and Wells equation

No. of Standard error of Coefficient of multiple Coefficient of

equatlon estimate correlation detel mmauon
Bead w 1dth 0.755 0.8689 0.6962
Penetration 0.451 0.6716 0.5960
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Fig.1 Comparison of measured and
calculated bead width
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Fig.2 Comparison of measured and

calculated penetration
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Fig.3 Non-dimensional weld bead
measurements versus operating
parameter (n) for bead width
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Fig.4 Non-dimensional weld bead

measurements versus operating

parameter (n) for penetration



