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Vacancys
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Demirin atom ağırlığı: 
55.847 g/mol
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Dislocation motion
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Dislocation glide during in situ TEM 
straining at 400 C of 304 stainless steel

Dislocation generation through cross
slip mechanism during in situ TEM 
deformation of alpha-titanium
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q The analogy usually given to understand the 
role of dislocations in weakening a crystal is the 
one of ‘pulling a carpet’.

q If one tries to pull an entire carpet (a long and 
wide one), by sliding it against the floor, the 
effort required is large.

q However, if a ‘bump’ is made in the carpet (as 
in the figure in the following slide) and this 
bump is moved across the length of the carpet, 
then the carpet moves forward by a small 
distance (as provided by the bump).

q The force required to move the bump will be 
considerably small as compared to the force 
required to pull the entire carpet.

q By creating and moving a series of bumps 
successively the carpet can be moved forward 
‘bit by bit’. (Graphic on next slide).

The ‘carpet-pulling’ analogy
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Deformations of a hollow cylinder showing the formation of various defects (Volterra constructions)

Perfect cylinder

Screw dislocation

Edge dislocations

Dislocations

Note that not only can dislocations 
be created this way; but also
disclinations

Edge and dislocations
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Edge Dislocation
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Dislocation motion
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Dislocation glide during in situ TEM 
straining at 400 C of 304 stainless steel

Dislocation generation through cross
slip mechanism during in situ TEM 
deformation of alpha-titanium
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