Study on the X-ray Stress Measurement of the
Exposure Unit and Scanning Unit All In One
System Using an Imaging Plate.
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ABSTRACT

In this study, a new residual stress measuremefitalbased on the X-ray diffraction method has
been developed. An imaging plate was used as atdet® sample the full diffraction ring. The
imaging plate and the scanning unit were built thi® one system. Compared with the traditional X-
ray stress measurement systems, the physical sizeveight of the instrument were significantly
reduced. The instrument also has a capability @sone the distance from the specimen to the imaging
plate. This capability contributes to improve tleewacy and simplicity of the stress measurement.
The developed instrument was focused on measufiegite sample and the acquired diffraction ring
was analyzed using the ecomethod. In the present work, the accuracy of tkasurement data from
the instrument was evaluated by a ferrite powddrcamparison with the strain gauge results obtained
from four-point bending measurements. Then chedkedtransition of the repeated measurement
accuracy in the several conditions to find the mimin required conditions. Finally the measurement
accuracy for the large grain size materials byXtray stress measurement is improved by oscillation

method.
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Fig. 1 Structure of the X-ray stress measuremdngusn imaging plate (IP) developed in this study.
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Fig. 2 Error of repeated measurements for diffedistance of the sample and imaging plate.
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Fig. 3 Relationship between the X-ray stress megsents using cosmethod and the strain gauge

measurement.
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Fig. 4 Relationship between the peak intensityaswlracy of the X-ray stress measurement when

changing the exposure time fwFe powder.
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Fig. 5 Schematic of oscillation method. (a) Incidangle oscillation. (b) Plane oscillation.
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Fig. 6 Correlation of the X-ray stress measureraadtstrain gauge using four-points bending

machine when changing the oscillation ON/OFF.
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Fig. 7 Stress distribution measurement resultsgusia AFBP method.
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