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Establishment of novel analytical method for steel related materials
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In the present study, we established methods to rapidly identify
non-metallic inlusions in steels and to non-destructively identify, observe the surface morphology,
and measure the thickness of oxide scales on heat-resistant steels using cathodoluminescence (CL).
CL spectra and images of samples were aquired using scanning electron microscopy equipped with a
spectrometer and digital camera. Non-metallic inlusions in calcium-treated aluminum-killed steels,
steels deoxidized and desulfurized by La, Ce, and Nd, and nitrade inclusions of BN and AIN were
distingishable from luminescent colors in their CL images. CL images allowed us to distinguish Al203

and S102 scale from other scales from their luminescent colors, and to observe the surface
morphology of the scale. The CL intensity of peaks related to A1203 and Si02 could be used to
determine the scale thickness.
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