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Development of a Portable Instrument for Non-Destructive Hardness Testing of Metal Materials Using X-Ray Diffraction

- Non-Contact and Non-Destructive Evaluation for Hardness of Metal Material -

Shigeki TAKAGO, Haruyuki YASUI, Akichika NAKASHIMA, Kenji SAKURAI, Toshihiko SASAKI and Yukio HIROSE

A hardness test for the quality control of machine parts is widely used to estimate the strength of materials in industry. In the
present study, the effectiveness of the non-destructive hardness test using X-ray diffraction was investigated in order to establish a
complete inspection system for steelwork production lines. Specifically, the relationship between hardness of the heat-treated steel
material and the X-ray full width at half maximum was systematically studied. In addition, a small-size hardness evaluation device with
low electrical power consumption was developed by combining an air-cooled X-ray generator and a CCD (charge-coupled device)
detector. As a result, it is understood that the relationship between hardness and X-ray half-value width of steel shows a particular
correlativity having an inflection point, and this profile depends on carbon concentration. Moreover, hardness is clarified by X-ray data
accuracy to high-carbon chromium bearing steel (JIS-SUJ2) using a calibration curve method. In addition, it was found that the X-ray
half-value width data obtained from this newly developed portable instrument achieves the same accuracy level as that from a general X-
ray instrument.
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