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Study on Fracture of Glass:
Control of Crack Generation and Growth in Glass
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High strength glass has been developed over many years since glass has disadvantage
of brittleness. Generally, the fracture of glass is caused with crack generation and
growth, which depend on glass composition and structure. However, the mechanism of
glass fracture has been still studied by many glass scientists. In this report, the
dependencies of glass composition and structure changed by thermal history on
brittleness and crack growth in glass are presented including recent research topics.
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Table 1 The glass compositions and properties of the soda-lime-silicate glass and the LB glass®.
Composition (mol%) Density  Young's modulus
Si0, ALO;, Na,O KO MgO CaO (glcm?) (GPa) T, (C)
Soda-lime-silicate glass 7.7 1.1 12.2 0.6 5.6 8.8 2.5 72 55
Less brittle glass 78.6 2.0 13.3 1.1 4.0 1.0 2.4 68 515
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f  commercial soda-lime-silica glass

Number of Cracks

1000
Load (gf)

Cracking behaviors after Vickers indentations in
the soda-lime-silicate glass and the LB glass“.
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Fig. 2 Micrographs of scratched surface with a
diamond tool for the soda-lime-silicate glass
(a), the LB glass (b) and (c) .
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Fig. 3 Fictive temperature dependences of Vickers
hardness and fracture toughness in the soda-
lime-silicate glass and the LB glass®®.
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