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Development of Experimental Model for Bead profile Prediction in GMA Welding
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Abstract

Generally, the use of robots in manufacturing industry has been increased during the past decade. GMA(Gas Metal
Arc) welding process is an actively growing area, and many new procedures have been developed for use with high
strength alloys. One of the basic requirement for the automatic welding applications is to investigate relationships

between process parameters and bead geometry.

The objective of this paper is to develop a new approach involving the use of neural network and multiple
regression methods in the prediction of bead geometry for GMA welding process and to develop an intelligent system
that visualize bead geometry in order to employ the robotic GMA welding processes. Examples of the simulation for
GMA welding process are supplied to demonstrate and verify the proposed system developed using MATLAB. The
developed system could be effectively implemented not only for estimating bead geometry, but also employed to

monitor and control the bead geometry in real time.
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Fig. 1 Input and output parameters of the GMA
welding process

Table 1 Process variables and experimental design
levels used

Level 0 1 9

Process parameter

Welding current (A) 150 180 210
Arc voltage (V) 27 28.5 30
Welding speed {cm/min) 28 33 38
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Fig. 2 Macro-photograph of a sectioned bead

geometry
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Fig. 3 Measured point in bead geometry
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Fig. 4 The neural network used for predicting bead
geometry
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Table 2 Process parameters for the additional experiment

Trial. | Welding current| Arc voltage Welding speed
No. (A) V) (cm/min)

1 165 28 30

2 195 29 35
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Fig. 5 Comparison of measured and calculated head geometry using neural network and multiple

regression method
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Fig. 6 Structure of the developed intelligent system
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