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neutron irradiation®" and by quenching from elevated
temperatures®? also result in dislocation pinning.
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Appendix
The factor & which appears in equation (1) is given

by®
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where { = 1 for a screw dislocation and { = 1 + » for
an edge dislocation, » being Poisson’s ratio. This
result applies to an isotropic medium. The quantities
7o and 7, are the radii of the inner and outer surfaces,
respectively, of the doubly connected region used
in calculating the stress field around a dislocation line.
Since in the case of a short segment of dislocation of
length I the calculation of the stress field should only
be carried out to a distance of about ! from the dis-
location line, 7; may be taken as approximately equal
to I. The value to be taken for 7, is somewhat more
uncertain, but according to Cottrell®® should be
chosen to be several times the Burgers vector, i.e.
about 10-7 cm. In a real crystal the dislocation
network will be made up of segments having partly a
screw character and partly an edge character; never-
theless, { will still be of the order of unity, since
v =~ 0.3. Because it is but a slowly varying function of
1, £ is taken to be a constant in the present calculations.
In the specimens being considered, [ has values ranging
between 10—5and 10~8, so that & will be approximately
equal to 3.

The elastic modulus which is measured in the present
case is s;,71, whereas the shear modulus x on the {110}
slip planes is given by

11
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It is this shear modulus which properly belongs in
equation (1) if an attempt is to be made to introduce

anisotropy. Even though it is known that the motion
of dislocation loops does not affect the cubical
compressibility 3(s;; + 2s;,), there is not enough
information about the effect of dislocation motion
on the compliance constant s,, to make possible a
calculation of the relation between a change in u and
a change in the measured compliance s;;. Detailed
analysis of the atomic forces which surround the
dislocation loops would be required to obtain this
information.

Instead, it seems desirable to adhere to an isotropic
approximation. The measured modulus s,;,~! corre-
sponds to Young’s modulus, Y, and

where k is the bulk modulus. Thus, by analogy to
equation (1),
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Using the measured values of s, s;,, and s, to obtain
values for x4 and £, it is found that & ~ 2.5.

where
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