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Abstract

In conventional arc welding, position error of the weld torch with respect to the weld seam and
variation of groove dimension are induced by inaccurate fitup and fixturing. In this study, a vision
system has been developed to recognize and compensate the position error and dimensional
inaccuracy. The system uses a structured laser light illuminated on the weld groove and perceived
by a C.C.D camera. A new algorithm to detect the edge of the reflected laser light is introduced for
real time processing. The developed system was applied to arbitarary weld paths with various types
of joint in arc welding process. The experimental results show that the proposed system can detect
the weld groove parameters within good accuracy and yield good tracking performance.
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Table 1 Hough transformed data
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Fig. 10 The specimen and raw image for a 60°V
grooved butt joint
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(a) processed image data
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(b) processed groove shape & dimensior

Fig. 11 Image data and processed result for a 60°V
grooved butt joint

Table 2 Groove area of a 60°V grooved butt joint
with varing Z-axis position

10

Table 3 Groove area of various groove shapes

Groove True area | Measured | Standard
type mean deviation
(mm?) (mm?) (ox)
tmm gap squarel -, 30.06 3.63
butt joint
80V groove 975 97.7 5.34
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single J
butt joint 127 1334 5.98
Table 4 Aceuracy of the sensor
True Measured | Standard
Parameter ..
value mean deviation
X(mm) 0 0.35 0.11
Y (mm) 5 521 0.04
Z{mm) -10 -10.35 0.07
a() 0 0.02 1.28
BC) 0 -2.15 0.57
y(") 0 -0.23 1.59

Z-axis True area | Measured | Standard
position mean deviation
(mm) {(mm?) (mm?) (ox)
225.5 97.5 98.7 1.33
235.5 97.5 99.2 2.86
245.5 97.5 100.4 1.20
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Z-axis position , mm

—— groove center X=0.00, Z=7.58
— — groove center X=0.00, I=3.87
—— groove center X=0.00, I=1.10

A\

Fig. 12

Z position , mm

X position , mm

X-axis position , mm

Processed groove shape and position of a 60°
V grooved butt joint for various Z-axis
position of groove centers
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Fig. 13 Position of the groove center of a 60°V

grooved butt joint for varous X-axis seam
positions
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Fig. 14 Position of the groove center of a 60°V

grooved butt joint for various Z-axis seam
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Fig. 16 Photographs of the specimen for seam
tracking
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