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Fundamental Study on the Weld Defects and Its Real-time Monitoring Method
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*Division of Marine Engineering System, Korea Maritime Universily, Busan 606-791, Korea

Abstract

This study was undertaken to obtain the fundamental knowledges on the weld defects and it's realtime monitoring
method. The paper describes the results of high speed photography, acoustic emission (AE) detection and plasma light
emission (LE) measurements during CO; laser welding of STS 304 stainless steel and AS5083 aluminum alloy in
different welding condition. The characteristic frequencies of plasma and keyhole fluctuations at different welding speed
and shield gases were measured and compared with the results of Fourier analyses of temporal AE and LI spectra,
and they had considerably good agreement with keyhole and plasma fluctuation, Namely, the low frequency peaks of
AE and LE shifled to higher frequency range with the welding speed increase, and for the argon shield gas it was
higher than that in helium and nitrogen gases. The low frequencies dominating in fluctuation spectra of LE probably

reflect keyhole opening instability. It is possible to monitor the weld bead defects

plasma light cmission signals.
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Fig. 1 Schematic set up for high speed video observa
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acoustic emission during CQO. laser welding
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Raw signals of AE and LE
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IFig. 2 Raw signal of AE and LK measured during
pulsed CO, lascr welding of AS083 alloy at
70% duty
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Fig. 3 Comparison of AE and LE near initiation of
laser irradiation measured during pulsed CO.
laser welding of ABO83 alloy
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