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Impertections (defects) in Crystals

“It is the defects that makes materials so
interesting, just like the human being.”

“Defects are at the heart of materials science.”
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Electron microscopy of dislocations

Diffraction contrast in the T.E.M. is now the
commonest way of “seeing dislocations” and
how they move and interact.

An electron beam is “shone” onto a crystal so
that a Bragg condition is satisfied.

L=2dsine

A strong diffracted beam results, and illuminates
the imaging screen.

Mear the core of the dislocation, the lattice
planes are bent.

The Bragg condition is no longer satisfied.
The diffracted beam is very weak or absent.

So in this “bright field” image the region near the
dislocation core appears dark.

Visiblity is due to the dislocation’s strain field.
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Some TEM pictures of dislocations

Dislocation
network in
graphite

(Amelinckx 1960)

Moving
dislocations in
molybdenum

Dislocation tangles in strained
stainless steel.

(Whelan, 1958) (Robertson 1999)
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Screw dislocations — more detailed geometry

n+34 n+e

The “standard picture” above makes it
appear that the dislocation /s confined to one
plane {(unless it reconstructs in some way).

n+%a n+%a - - : N
Feal situation for a pure screw dislocation is

rather more like that to the left.

Displacement parallel to b accumulates
uniformly as one progresses round the core
of the dislocation.

n+0 n+%4 In real materials this “helical” structure gets
further complicated. ..
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