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Turnbull and Cormia (1960) suggested that the low measured activation
energy for the formation of G.P. zones can be accounted for by vacancy
trapsatthezones. Ifvacancy trapsarealso presentat”and 6’ precipitates
of depth about 0-67ev (assuming an activation energy of migration of
0-52ev) to account for the low measured activation energy (1-19ev)
compared with the reported activation energy of copper in aluminium
(1-4 ev), then the traps are of the same type at the 8” and ¢’ precipitates. It
is considered extremely unlikely that the low activation energy can be
explained by either grain boundary diffusion or diffusion along dislocations
in the present work.

2. It has been mentioned that Beyeler and Adda (1968) obtained an
uncorrected value of 12:5cm?mole—! for the activation volume for self-
diffusion in aluminium and this value is within the experimental errors for
the values obtained for §” and 6’ formation. A direct comparison of the
activation volumes for 6” and 6" formation and that for self-diffusion in
aluminium cannot be made because present theories (Le Claire 1962 and
Corless and March 1961) have considered very dilute alloys which Al-49,Cu
certainly is not. However, the magnitude of the measured activation
volumes and the fact that they are the same for both types of precipitate
show that pressure is inhibiting the diffusion of copper to the precipitates
and not inhibiting the nucleation of the precipitates.

3. The magnitude of the measured activation volumes shows that the
vacancy concentration is at thermal equilibrium or not greatly in excess of
it. This would lend some credence to the same sort of suggestion to that
which has been put forward by Stoebe and Dawson (1968) for self-diffusion
in aluminium, that the migration energy component of the activation energy
for the diffusion of copper in aluminium is, for some reason, temperature
dependent and the activation energy is, in fact, about 1-2ev at 200°c.
Then there would be no need to postulate vacancy traps at the precipitates.
Obviously further diffusion work on copper in aluminium at various
temperature ranges would have to be done to resolve this point.
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