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Development of PTA Welding Control System (Part2)
-Development of Welding Arc Image Processing and Welding Conditions Control System-
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Synopsis:

FUIJICO has developing the monitoring and control system for the PTA (Plasma Transferred
Arc) welding process to improve quality stability and to increase production efficiency. As
reported in the previous report, we have successfully developed in imaging and data about the
form change of the welding pool and arc under the difference welding conditions. Also, the
image analysis was performed by using the image processing system. In this study, we report
the development contents on the image processing software that can monitor and control the
welding arc and pool in based on the image analysis technique that was reported in previous
report. Also, the basic design guidelines for the control device of welding conditions were
investigated and discussed.
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Fig.1 Schematic diagram showing torch movement
system for continuous PTA welding
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Tablel Effect of delay time on bead defect

Delay time (s) 2.5 3 35 4 4.5 5 6
Defect O O O O O O | %
(O:No defect, O O O O X X X
x:With defect) 0 ol o | o] «x x | x

O O O o O O | x
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Fig.2 Photographs showing bead defect occurred by
delay time : a) delay time(3s), b) delay time(6s)
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Fig.3 Photos showing example of nozzle clogging:
a) Stable arc welding conditions,
b) Adhesion of melted powder
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Table2 Effects of arc length and electric current on
nozzle clogging

. Result
Arc length Electric current .
(O:Clogging,
(mm) (A) _ :
X :No clogging)
. 150 O
200 X
150 O
9
200 X
150 O
11
200 O
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Fig.4 Schematic diagram showing real time monitoring
and control system in PTA welding

Table3 Performer for welding work contents

Work Contents Conventional | Developed system
Arc monitoring Worker Camera
e I
Arc control Worker Control unit
Record of work data Worker Live server
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Fig.5 Welding arc images processing:
a) Stable arc welding conditions,
b) Error detection by clogging of melted powder
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Fig.6 Schematic diagram showing temperature
monitoring system for welded work piece
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Fig.7 Photograph showing developed welding
control box
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Fig.8 Result of temperature monitoring for base metal
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