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Abstract

Welding deformation during the assembly process is affected by not only local shrinkage due to rapid
heating and cooling, but also root gap and misalignment between parts to be welded. Therefore, the
prediction and control of welding deformation have become of critical importance. In this study, it was
focused on the development of the 3-axis apparatus for real-time measurement of the welded deformation.
To achieve the objective, a D-H algorithm has been carried out to check the behavioral and performance
evaluation for the developed robot. The sequence experiments were taken the base materials of 400x
200x4.5mm plate for butt welding. The real-time experimental measurements are in good agreement with

the measured results.
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Fig. 1 Coordinate system for design of apparatus
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Fig. 2 Conceptual model for design of apparatus
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Spead and accelaration for
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Table 1 Welding conditions for this study
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Fig. 8 Schematic diagram for experiment
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Welding Speed(cm/min) 29
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Fig. 10 Result of measured by apparatus A (Case I)

Distortion (mm)

W — X—axis
It ——Y-axis| |
..’ ll ——Z—axis
_ .
0.5 1 i
sy Y
A
o mrnh e T
—-0.5 ]
e L
—
-1
-1.5
0 50 100 150 200 250 300 350
Time (sec)

Fig.

Distortion (mm)

1.2
; I N N A R N
i
08 (EN A AR LI A A
0.6 ""*‘ﬂ;;.L e
0.4 Al I‘I Ty
- M AR TEEEEm
FHEA
0.2
0
—0.2+
—X-axis
04 —Y-axis| |
—-0.6 ——7Z—axis [
s T 1
0 50 100 150 200 250 300 350

Time (sec)

Fig. 11 Result of measured by apparatus B (Case 1)
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Fig. 12 Result of measured by apparatus A (Case II)
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Fig. 18 Result of measured by apparatus B (Case II)
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