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

— Relationship between the half value breadth and the Vickers hardness of
heat-treated steel materials —

OGAI Motoharu, UEMATSU Toshiaki, UCHIYAMA Munchisa and TERAMOTO Yoshinobu

The hardness of steel materials is one of the most important features in an evaluation of mechanical properties.
The Vickers hardness test or the Rockwell hardness test are mainly used for hardness measurements. Non-
destructive and non-contact hardness measurements are required in the performance of quality control for steel
products.

In this paper, the authors investigate the relationship between the half value breadth (HVB) and the Vickers
hardness for heat-treated steel to evaluate the reliability of hardness measurements by X-ray diffraction.

The results obtained in this investigation are as follows.
(1) Coarse grain increased the dispersion of the HVB within the Debye ring. (2) The range of the HVB was larger
for the quenched specimen than it was for the tempered specimens and the as-received specimens. (3) There was an
inflection point in the relationship between the HVB and Vickers hardness. The approximate equation was different
when the HVB was wider or narrower than the inflection point. (4) The proposed method could be used to estimate

the Vickers hardness from the HVB by obtaining the approximate equation for each steel type.

Keywords : Steel, Vickers hardness, Half value breadth, Dispersion of the half value breadth, The velation between the
half value breadth and hardness
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