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Non-destructive and non-contact measurement of hardness by X-ray diffraction (2nd Report)

— Effect of surface roughness and damaged layer on half value breadth of steel —

OGAI Motoharu, UEMATSU Toshiaki, UCHIYAMA Munchisa and TERAMOTO Yoshinobu

Non-destructive and non-contact hardness testing is required in the quality control of heat treatment of steel
materials. It is known that hardness can be estimated from the half value breadth of X-ray diffraction on the
mechanically polished surface of steel materials. This paper investigated the effects of surface roughness and
damaged layer on the half value breadth of steel materials after end-milling, abrasive cutting, and mechanical
polishing.

The change in half value breadth with surface roughness was larger than the geometrically calculated diffracted
X-ray width spread.

The dispersion of the half value breadth of the end-milled surface was equivalent to that of the polished surface.
It was found that the thickness of the damaged layer, even as little as approximately 1 pm, had an effect on the half

value breadth.

Keywords : Non-destructive and non-contact hardness testing, Half value breadth, Surface roughness, Damaged layer
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