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Toshihiko Sasaki

X-ray Stress Measurement using cosa method
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radiation; SOI detector

Synopsis:

In this paper, a stress measurement technique using X-rays was reviewed. First, the measurement
principle, features, and recent trends were explained. Next, the "cosa method", which is a new
X-ray stress measurement technique that has been popularized mainly in Japan in recent years, was
described. The authors' previous studies on the cosa method was also outlines in this paper. The
research examples taken up in this paper can be classified into extensions of data analysis theory,
extensions of radiation sources, and extensions of applicable materials.
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Effects of Alloying Elements, Forging Temperature, Cooling Rate after
Forging, and Normalizing Temperature on the Austenite Grain Structure
Formed during High-Temperature Carburization of Case Hardening Steel
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Table 1 AR TAHW/=HIMED/LZMHEE (Mass%)

C 5i Mn P s Cr Mo Al Mb Ti ™
18Al 0.21 025 | 086 | 0012 | 0023 100 | ©15 | O.OI8 | 0.00 0.002 | 0.0147
BSAL3IMNb | 020 026 | O.8B5 | 0015 | 0025 | 099 [ 016 | 0.035 | 0032 | 0.007 | 00250
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Abstract

The purpose of this study is to carry out the basic verification necessary for the correct
evaluation of the residual stress of shot peened spring steel by the cosa method. Spring
steel (JIS-SUP9) was used as the specimen. Shot peening (SP) was performed on the
surface of the specimen by changing the direction and the number of SP. In the X-ray stress
measurement, the Debye ring was measured from five directions for each measurement point
and used to determine the residual stress. Residual stress was determined assuming plane
stress or tri-axial stress, respectively. As a result, it was found that out-of-plane shear stress (T
) may occur depending on the direction of SP, and in that case, if stress analysis assuming
plane stress is performed, a measurement error will occur. Furthermore, it was found that the

smaller the incident angle of X-rays, the larger the measurement error.
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