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b3. Unslipped

lr
'

LU »v f^- *. *»™ i j^ij

M.-kiJc"-

Slipped

Slip plane

fW

Figure 4.18 (a) (I 10) slip in FCC crystals. The unit slip vector of the complete
dislocation, !>,, is a/2 {I 10]; two partial slip vectors, the sum of which produces the
same net motion as bi. arc b- and !>.;. ( / ' ) Faulted region of width iv between the
two partial dislocations bj and b,,.
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(1/6)

d/6) [Hi]
(1/6) [I I I ]

(112)

( 2 1 1 ) d/6) [ 1 1 1 ]

Fig. 11.16. Dissociated screw dislocation in the bcc lattice. The forms
(a), (b), (c) have different symmetries and therefore need different
forces to move them, e.g. to the right in the horizontal (112) plane.

Fig. 11.17. Cross-slip by a dissociated screw dislocation in the fee
lattice after [11.5]. In stage (a) a constriction of length / forms in
(111), in (b) and (c) extends on (111).

Dissociated
dislocations

Undissociated Leading: o/6|l]21
dislocation Trailing: a/6[2ll)
0/2(101)

Cottrell-Lomer (a)
sessile

Dissociated
dislocations

Leading: a/6[U2| Undissociated
Trailing: a/6[121| dislocation

a/21011]

Trailing partials

Coltrell-Lomer
dislocation

Pi led-up
dislocations

(c)

Figure 4.19 Formation of a sessile dislocation, (a) Tlic motion of dissociated dis-
locations on two intersecting slip planes, ( M l ) and ( I I T ) ; (6) the relative orienta-
tion of the (wo intersecting planes in (a), and (c) the combination of leading partial
dislocations moving on the two intersecting planes to produce a sessile dislocation
whose Burgers vector lies in neither plane—see (b).
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(f) ^t^^-^---'-"5-"*

Figure 4.21 The Frank-Rend dislocation source. (,-/} A crystal con In in ing an edge dislocation wild a
I;,1 .IT-plane jog: (b) l i i c i i n c rcp,rcsc;;[::^ [ l ie (Jislocntior. core. Tiic dislocation is p inned .it poir.ls //
ar.d C. Tiic subsequent parts of liic i!lus[r;i;io:i show the sequence of events ;is ihc dislocniioii line
bulges ih rough between l l i c p i n n i r . g pofn i s , s w j n » s a round t h e m , anJ meets or. the far side to ni;ikc .1
complete dislocation loop and rcforin ihc ir.ilial l ing ,scs:!;ieiit /*C

Fig 11 11 (a) Curved dislocation line; (b) dislocation_segmcnt DD'
becomes uns tab le under the force rh and joins with D'D" leaving a
loop round D'\) Frank-Read source of length / = DD' produces a
dislocation loop and reproduces itself.
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grain 1
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Fig. 3.4. Asymmetrical tilt boundary made up of two sorts of edge
dislocations with mutually perpendicular Burgers vectors.
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Fig, 3.5. Two lattice planes rotated with respect to one another (open
and full circles) (a) and the resulting quadratic network of screw
dislocations (separation /i) (/>).
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Fig. 6. Schematic diagram of the arrangement of the atoms in a 40° (110) l i l t boundary in tungsten,
derived from a sequence of field ion microscopy images. The position of the (HO) common t i l t axis in
the two grains is indicated. Numbers 1-5 indicate subsequent layers of the boundary. Letters A , - A S

label one of the polyhedral rings proposed by POTM-OV el vl. [1971],

;ig. 7. Structure of a 36.9° (100) t i l l boundary between fee crys ta ls , in icnns of polyhedral un i t s . Tli
boundary is composed of slacks of capped trigonal prisms



I

Fig. 4. Lattice-coincidence model of a 18° t i l l - type grain boundary between two hexagonal arrays of
atoms. Tlic atoms at coincidence sites arc indicated by cross-ha telling. The "surfaces" of llic two crystals
arc marked by dashed lines.
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Fig. 3.9. Coherent twin boundary.
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Fig. 3.14. Dependence of the boundary energy E on the a
between the grains shown schematically for copper af ter [.'
Limiting values are given for low-angle grain boundaries (
angle grain boundaries (Eh) and surfaces (Es). a and b she
position of special low energy boundaries and t of coherer
boundaries.
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