


(a) to (b) to (c), so that the letter path should be favored. The intermediate position (b),
however, is that of an intrinsic stacking fault and the displacement of (a, /6)[511] is

required to form configuration (b). Although partial dislocations of many kinds have
been observed in fcc crystals, the most commonly observed partial dislocations have

Burgers vector, b = (a¢/6) (112). These kinds of partial dislocations, called Shockley

partial dislocations, have a low activation barrier to glide; consequently, these partial
dislocations are mobile. As shown in this thought experiment, perfect dislocations can
dissociate into partial dislocations and partial dislocations can combine to form perfect
dislocations. More generally, dislocations can interact with each other, very often
conserving the total Burgers vector, and lead to different types of dislocations or they

can be annihilated completely.

Figure A.7. Atoms on the bottom side of a (111) glide plane. A perfect dislocation and
its component Shockley partial dislocations are also shown (Hirth & Lothe, 1982).

A convenient representation of the Burgers vectors (at least perfect dislocations
and Shockley partial dislocations) was introduced by Thompson, who created a

schematic, the so called Thompson tetrahedron, by joining the atoms in a one-eighth
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conventional unit cell by straight lines (Fig. A.8). The inner and outer faces of the
tetrahedron represent four (eight if positive and negative directions are distinguished)
possible {111} glide planes and the edges of the tetrahedron correspond to six (twelve if
positive and negative directions are distinguished) (110) glide directions of the fcc
structure. The atom at the origin is D and the others are labeled A, B, C in a clockwise
sense. The midpoints of the faces opposite 4, B, C, D are labeled o, B, 7y, and 0,
respectively (not shown in the figure), and the planes opposite 4, B, C, D are labeled a,

b, c, and d, respectively (not shown in the figure).

DM - dD——=|—f

ol C

X

Figure A.8. A one-eighth conventional unit cell in the fcc lattice with an enclosed
tetrahedron, the faces of which mark the possible glide planes and the edges mark the
possible glide directions (Hirth & Lothe, 1982).

The opened up tetrahedron is shown in Fig. A.9: the {111} planes are

represented by letters, for example (111) becomes (d); the perfect dislocation

(a0/2)[T01] becomes CB and partial dislocation (a0/6)[§1 1] becomes B8. The

dissociation of (q, /2)[101] to (a, /6)[51 1] and (a, /6)[112], for example is given by

CB — Bd +6C.
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Figure A.9. A Thompson tetrahedron opened at the corner D. Both the Thompson
notation and one possible set of indices for the same plane and directions are shown.
The notation of the line vectors is such that the sense of the direction is also shown
(Hirth & Lothe, 1982).

In addition to Shockley partial dislocations (which are mobile), there are other
types of partial dislocations, often formed by interactions between Shockley partials;
these other partials have Burgers vectors such that the activation barrier for them to
glide is very high. Such partial dislocations that do not glide under most circumstances
are called sessile dislocations. For detailed discussions on sessile dislocations, as well

as the theory dislocations, the reader is referred to the textbook Theory of Dislocations

(Hirth & Lothe, 1982).
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