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A Study on Welding Union by Welding Fume Shape Measurement

J. Y. Kim*(Mechatronic Eng., CHOSUN), C. J. Choi, N. S. Kwak(Precision Mech. Eng. Dept., CHOSUN)

ABSTRACT
In Nd:YAG laser welding, evaluation methods of welding flaw are various. But, the method due to fume shape
is difficult to classification of welding flaw. The Nd:YAG laser process is known to have high speed and deep
penetration capability to become one of the most advanced welding technologies. At the present time, some methods
are studied for measurement of fume shape by using high-speed camera and photo diode. This paper describes the
machining characteristics of SM45C carbon steel welding by use of an Nd:YAG laser. In spite of its good mechanical
characteristics, SM45C carbon steel has a high carbon contents and suffers a limitation in the industrial application
due to the poor welding properties. In this study, fume shape was measured by infrared thermal camera that is
non-contact /non-destructive thermal measurement equipment through change of laser generating power, speed, focus.
Weld was performed on bead-on method. Measurement results are compared as two equipments. Here, two results are
composed of measurement results of fume quantities due to fume shape by infrared thermal camera and inspection
results of weld bead include weld flaws by ultrasonic inspector.
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Fig. 1 Schematic diagram of the experimental system
and Experimental setup for investigating vapor
fume during laser welding
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Table 1 Process parameters for experiment set up.
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Fig. 2 Infrared Thermal Image of power change.
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Fig. 3 Infrared Thermal Image of speed change.
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Fig. 4 Infrared Thermal Image of focus change.
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Fig. 5 SAT image. Fig. 6 Fume quantity by frames.
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