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Non-destructive Hardness Testing of Steel materials Using X-ray Diffraction

Shigeki TAKAGO, Katsuyuki FUNAKI, Haruyuki YASUI, Kaname FUJII, Toshihiko SASAKI and Yukio HIROSE

Inspection of machine product is very important for the quality control in metal working industry and hardness testing is useful for
estimation of material strength. Present method, non-destructive test is demanded from the view point of automation of the inspection. In
diffraction of steel, the full width at half maximum (FWHM) has correlation with the hardness. However, this parameter is also affected
other factors of the material. In order to establish the fundamental X-ray measurement conditions, the high carbon chromium bearing steel
was used in this study. The influences of the mechanical working and heat treatments on the FWHM were discussed. As the results,
relations of the FWHM and hardness showed good correlation with an inflection point. By using X-ray diffraction, enable us estimate a
hardness of steels under the same production lot, surface treatment and chemical compositions.
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High carbon chromium bearing steel
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1 (mass %)
X C Si Mn P S Cr
1.02 0.16 0.39 0.017 0.006 1.40
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