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Why does glass break
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Abstract
It is often thought that a glass material is very easy to break. The strength of a
glass is determined by Griffith flaws that exist on its surface. Although the typical
strength of a glass is not as low as those of many metals, e.g. aluminum, tin and lead,
but, their fracture behaviors are quite different. Most metals show plastic deformation
before fracture, so that the nature of their failure is ductile. On the other hand, a
glass material does not show any plastic deformation before fracture, so that the nature
of its mechanical failure is brittle. This means that the failure of a glass is

essentially catastrophic. That is why a glass seemns to be very easy to break.
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Table 1 Comparison of mechanical properties for various kinds of materials.
F1 HryobEO RSSOk
oA 21 PE My B X
. ) Yoy »4"~ ET7 U U G o R & ?%JE}&(‘./
(kg mm*) (kg mn®) | 3 &
T I 7, 149 0.35 6.3 2. 32
R 12, 249 0.35 27.5 3.02
A 4 4, 080 - 2.8 0. 49
£ 1, 530 0.43 1.4 0,12
# % %, 180 0.27 10.8 1. 34
# Ei 22, 448 0. 28 42. 2 5 28
el v x 6, 120 0.23 1.0 2,82
A5 2B A 7, 140 0. 14 - -
i B B R 3, 060 0,3 11. 4 4. 93
R B G L P 350 0.33 4.2 3.84
o A 2 0. 49 1.4 1. 5D
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Fig. 1 Schematic diagram of the potential

function U and siress ¢ for
atomic bonding as a function of
atomic separation.
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Fig, 2 Griffith flaw
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