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Effects of solid particles on deformation and texture/fabric evolution of ice
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For better understanding of ice sheet dynamics, it is a prerequisite to elucidate deformation mechanisms of ice. It is of particular
importance to study deformation mechanisms of impurity-containing ice, which has been reported to show high deformation
rates (Faria et al., 2014). We conduct deformation tests of ice and analyze the textures (grain size and shape), the fabrics (crystal
orientations) and the impurities. In addition to optical microscopy, our new approach is to use a scanning electron microscope
(SEM) and energy dispersive X-ray spectroscopy (EDS) for elemental analysis of the impurities, and electron backscatter
diffraction (EBSD) for high-resolution measurements of crystal orientations. With these techniques, interactions between crystal
lattices and the impurities during the deformation can be understood. As a first step, the experiments of ice containing silica
particles were performed in order to investigate effects of solid particles on deformation of ice and the evolution in the textures
and the fabrics. Constant stress uniaxial compression tests showed a higher strain rate of the silica-containing ice than that of
pure ice. In a pure ice specimen, grain growth during the deformation was observed, while only a small change in grain size was
observed in the silica-containing ice specimen. Along with these results, we will show the results of the analyses using
SEM/EDS/EBSD and discuss effects of solid particles on deformation of ice and the evolution in the textures and the fabrics.
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