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A Study of Weld Quality Control in Arc Welding
Using the Digital Image Processing
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ABSTRACT

The feedback control systems of welding process using visual information can

improve weld qualities. However, it is very difficult to get the visual information

of weld pool since welding arc is much stronger than light from weld pool.

To

explore the possibility of extending the capability of automatic welding machines,

a study of a closed loop controlled welding system consisted of a GTA welding

machine, a vision system, a stepping motor system and a digital computer

was

undertaken. Particularly, in this system, a CCD camera with 850nm long pass

filter was focused on the weld pool to give a weld pool image. Subsequently,

image

analysis technique has been developed to measure a weld pool

width.

Using this weld pool width measurement, a colsed loop control system adjusted

welding speed to maintain constant weld pool width.
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Fig.l Schematic diagram of the system of
sensing and controlling the weld pool width
using CCD camera
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Fig.2 Energy distribution in welding arc ‘
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Fig.3 Weld pool image & the distribution of brightness
Fig.5 Transient response of weld pool width
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Fig.6 Block diagram of a digital control system
for weld pool control
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Fig.7 Unit-step response of weld pool
width control system
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