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In-situ Raman spectroscopic_measurements and micro-photoelastic evaluation of
glass structure prior to failure during indentation
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Raman indenter, which enables us to obtain Raman spectra of glass during
indentation, was successfully constructed in this project. Using this set-up, it is found that
highly polymerized glass with a lot of bridging oxygens shows more distored microscopic structure
under a Vickers indenter than that under a hydrostatic pressure. On the other hand, microscopic
structure of de-polymerized glass with non-bridging oxygens is quite different from that under
hydrostatic pressure. From in-situ microphotoelastic measurements, it is shown that shear flow in
glass under the indenter causes tensile stress around the plastic zone created by the indenter. This

is a first experimental confirmation of indentation-induced three-dimensional stress field.
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