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Fig. 1 Experimental setup of laser irradiating technique
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Fig. 2 SEM observations of cross-sectional oxide films for (a)700°C-20 min and
(b)700°C-120 min. Schematic of cross-section of films of 700°C-20 min(c) and
700°C-120 min(d)

Table 1 Thickness of oxide films

Heating Fe30, [pm] FeO [pm] Fe30, [pm] | Total thickness
condition [pm]
700°C 20min 1.66+0.321 8.89+1.13 3.25+0.532 13.8+1.98
700°C 120min 2.78+1.46 15.8+1.08 10.5+1.73 29.0+4.27
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(a)Oxide layer (before test) (b)Delaminated layer (after test)
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Fig. 3 Narrow scanning spectra of as filmed and delaminated specimen by using
XPS measurement
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Fig. 4 Height profile around delamination area observed by laser scanning
microscone
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Fig. 5 Out-of-plane displacement waveform with comparison of between 1st
irradiation and 10th ones for 80 mdJ and 90 md of laser energy
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Fig. 6 Correlation coefficients between 1t and others at each laser energy;
(a)Specimen 700°C-20 min (b)Specimen 700°C-120 min
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Fig. 7 Numerical model for axisymmetric
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Fig. 9 Comparison of maximum tensile stresses at delaminated interface
in the specimen of 20 min and 120 min
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Fig. 10 Observation images of bulge shape with delamination progression
using digital microscope
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