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Evaluation of Indentation Stresses in Silicate Glasses and Their Compositional Variation Using
Micro-Photoelastic Technique /oS. IwataA, S. YoshidaA, T. SugawaraB , . MatsuokaA, N. SogaA, A. Errapartc,
C.R. Kurkjian® , (*Univ. Shiga Pref., ®Akita Univ., “Tallinn Univ. Tech., "Univ. Southern Maine) / It is known
that indentation-induced elastic and residual stresses in glass affect its cracking behaviors. In this study, the
compositional dependence of the indentation stresses in silicate glasses are investigated using micro-photoelastic
technique. It is found that the obtained elastic stresses are in good agreement with Hertzian stresses, and that the
residual stresses show their compositional variation.
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Fig. 1 Schematic of an experimental set-up of micro-photoelastic measurement using LC-Polscope.
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Fig.2 Axisymmetric state of stress.
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Fig.3 Stresses obtained from micro-photoelasticity.
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Fig.5 Photoelastic images of (a) 20Na20-808102 and (b) 25Na20-7SSi02 glasses.
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Fig.4 Stresses calculated using Hertzian equations.
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