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DISLOCATION ARRANGEMENTS

The examination of thin foils of a Ti-Al alloys by transmission electron microscopy
has shown that in the alloys with low (<5 wi-

) Al content the dislocation arrangement
is cellular {three-dimensional) (Fig. 1a) whereas in the alloys with higher (<6 wt-%) Al
content the dislocation arrangement becomes planar (two-dimensional) {Fig. 1b).
of stress corrosion cracking (SCC) indicate that in seawater the
are

Studies
alloys with low Al content
nonsusceptible whereas the alloys with higher Al content are susceptible.

Fig. 1a ~ Transmission electron micrograph of a
Ti-2-wt-%-Al  alloy, showing a  cellular dis-
location structure

Susceptibility to SCC and the dislocation arran

gements found in these a Ti alloys
are thus correlated.

Two fundamental questions remain: the cause of the change in
dislocation arrangements with alloying. and how the dislocation arrangements affect th»
susceptibility of these alloys to SCC. We shall address ourselves to the first question hy
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attempting to deduce why the dislocation arrangements change with alloying and

measuring a physical quantity which can be related to these changes.

Fig. 1b — Transmission electron micrograph of a
Ti-7.75-wt-7-Al alloy, showing a planar dis

location structure

The ease of cross-slip is known to affect the dislocation arrangements . in deformed
metals [3, 4]. The ease of cross-slip allows the dislocations to glide from one set of a
family of slip planes onto another; thus a cellular structure develops. Easy cross-slip is
usually associated with the formation of dislocation dipoles, debris, Frank loops, and
stacking-fault tetrahedra. Difficult cross-slip implies that the locations are constrained to
a series of parallel slip planes, thus a planar structure develops. Multipole formation and
the absence of Frank loops and tetrahedra are other indications of the lack of cross-slip.

The ability of an alloy to cross-slip usually is thought to depend o¢n one of
the stacking faulu energy (), dislocation-solute interactions, and short-
If cross-slip takes place by means of the constriction of a stacking fault,
In hexagonal-close-packed metals perfect dislocations

three factors:
range order.
then cross-slip depends on 7.
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