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The Photothermal Electrochemical (PE) detection, in which a periodically modulated laser beam
heats a metal specimen immersed in an electrolyte and enhances electrochemical current, is
applied to the nondestructive evaluation of welded area of steel plates. The PE image shows
remarkable difference of contrast in three zones; welded, heat affected and base metal zones. PE
signal distribution agreed well with the Vickers hardness tests along the same lines. Undercut
region, in which the metal melt is lacking in welded region, showed the peak in PE signal and the

PE image agreed well with the confocal laser image.
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Fig. 1 Conceptual drawing showing welded area and
undercut (HAZ: heat affected zone).
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Fig. 2 Schematic drawing showing specimen preparation.
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Fig. 3 Confocal laser microscope images of the base metal
(a), welded metal (b) and HAZ (c).
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Fig. 4 Hardness distribution of welded stainless steel.
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Fig. 5 (a) PE amplitude image, (b) PE amplitude signal
distribution along A’-B’ line.
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Fig. 6 (a) PE amplitude image for undercut, (b) PE
amplitude signal distribution along C’-D’ line.
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Fig. 7 Confocal laser microscope image for undercut.
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