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Many different kinds of control materials (cracks, stains, oil stains) are being examined by X-ray, in
order to compare the sensitivity of traditional X-ray and the ultrasonic method. Similar with this,
methods for analyzing the glass material of an optical fiber are also being examined. Five methods
are being examined in this paper: slow strain rate X-ray diffraction (SSR-XRD), electron-beam
stimulated X-ray emission spectroscopy (EB-XES), scanning X-ray fluorescence microscopy (SXRM),
micro-focus X-ray diffraction (micro-XRD), and neutron diffraction. SSR-XRD is used to examine the
change of the crystallographic perfection (grain size and orientation) while the crack length grows.
These techniques were already used for the research, like the analysis of nanocrystalline-Si powders
for transparent conductors (Kang, M., Lee, K. H. (1996) A new technique for the neutron diffraction.
M. I. Mansfield, R. K. Steckel, J. Y. Kim, A. D. Yoffe (1995) Strain-rate. Science, 270, 1649–1654),
also an analysis of an anisotropic shape of droplets on the surface of a glass (Bartoloni, I, Mori, M.,
Miyawaki, H., Ikari, I., Ohta, N., Inoue, T. (1999) Statistical study of a droplet. J. Appl. Phys., 86,
6597–6602), which was used to analyze the effect of growing droplets on the performance of the
glass fiber. In this paper, we examine the effect of a growing crack on the grain size and the
crystallographic perfection. The X-ray diffraction images were obtained while the crack grew on the
X-ray transparent sample. It was found that the grain size of the crystal decreases while the crack
length increases, until a growing crack reaches its final length and the further growth does not
significantly change the grain size. A statistical analysis of the crack growth direction is also
examined, and a difference between the directions of the growth of cracks is found for the same kind
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of crack. Our method is able to examine the direction of growth of cracks in one sample. Therefore,
we can estimate the resistance to f988f36e3a
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