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DISLOCATIONS AND CRACKS
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A particularly important example of a material with a low fracture strength is
ordinary window glass which breaks at a stress of about 10* psi as compared with an
ideal tensile strength of about 10® psi. The reason is that its surface contains cracks, -
typically about 10~ * cm deep, which arise for exampie during abrasion: these cracks
can be detected [ 12] by decorating the surface with sodium vapor. Near-ideal tensile
strengths have been obtained for some bulk solids such as glass. sitica and sapphire,
by wking exceptional care 1o avoid surface defects: thus, for example, a tensile
strength of £/20 has been measured for 0.25 in (6 mm) diameter glass rods [13]. In
this context it should be noted that fibres and whiskers have tensile strengths near the
ideal value becauss their mode of preparation and handling is conducive to a good
surface finish {14]. The importance of surface stress concentrations is recognized
in many practical situations: thus the surface of glass in motor car windscreens is
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DISLOCATIONS
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an unsbipped area ¢s called
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Screw and Edge Dislocations
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Table 2
Schematic representation ol the relstionship belween the elast coptimuum
models ot a translanonal dislocation and a crach
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A cut (s made over ax open surface 3 with unt
out ward normael n;  the positive side of the cut to which
R points ¢s displaced with respect 4o the negative side by
a Small conctant vector d, which represents the magnitude
and direction of the slip displacement; materinls s removed,
Jops are fiblad, the sokd the besing rewelded
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Crack as a continuous distribution of

dislocations
a(x)
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Traction-free surface condition (in crack region)
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The solution of the Infegra[ Eguaf:'on

0.."1' R(a‘-x‘)"'

a R/ Agos
E)(x)a,i,,-J () Cp2de + 7

a
a
W"IOVQ, n =J 8(’)dg
2o |
= the total number oj dislocations

It may be determined Iy boundar/ condition.
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The same as obtained n 1fﬁ'meium mechanics,
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This function mey be improved by adding a modified
ferm:
% ke
Y(&)=3E (&) [1-&+p(2)]

/3 may be cletermined 5)/ Con/ban'f? to Wilson's
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Fig. 2. A single edge erack under arbitrary distribotion of
appliad streess in a semi-infinitely large plate.

percentage are about 2—15%. The caleulation based on the dislocation theory is
gimpler (Fig. 3). : '
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The Chebyshev polynomials may be applied to more general cases. Any function
a(Z) may be considered as & ‘‘vector’’ in Hilbert space. The orthogonal fundamental
function seta (such as T.(z) or T.(z)) are the base veotors in Hilbert space. If the
orthogonality and .weight -functions are known, the somponents of every cbase veetor
(the eoctficient of certain U.(z) terms in the expansion of the fumetion) ean be
ealeulated by the expansion of ¢(x). 8o any stres distribution funetien ¢g(z) can be

expressed in terms of U«(&) in principle.
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Fer a mtar/ ,/afe weth an adyge crack at the central hole .
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