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Compound

MgO
0
LiF
Ll
LiBe
Lil
NaCl

Kd

210,
GaF,
Sef,
AgCl
Aghr

Afo™)
1057
9.77
375
340
288
208
369
362
5.45
6.57
19
L12
25
192
112

AHel®
660
610
23

180
1.30
230
226
30
280

1.60
120
070

*Ihe literature often quotes values in eV, so these are inchuded for comparison. 1e\|-1.m|9xm
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Tensile strain, m/m

FIG. 4.1 Tensile stress-strain curve
for a magnesium single crystal

Force

FIG. 4.2 Slip lines on
magnesium crystal




FIG. 4.3 (A) Magnified schematic view of slip
lines (side view). (B) Magnified schematic view
of slip lines (front view)




Dislocations
(A)

Etch pits

Slip plane

FIG. 4.5 (A) Schematic representation of an electron microscope

photograph showing a section of a slip plane. (B) A three-
dimensional view of the same slip plane section. (€) Termination

of dislocations can also be revealed by etch pits




FIG. 4.6 An electron micrograph of a foil
removed from an aluminum specimen. Note
the dislocations lying along a slip plane, in
agreement with Fig. 4.5. (Photograph courtesy
of E.J. Jenkins and J. Hren.)
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Sheared area
of slip plane

FIG. 4.8 This three-dimensional view of a crystal containing an edge
dislocation shows that the dislocation forms the boundary on the slip
plane between a region that has been sheared and a region that has
not been sheared



FIG. 4.10 Two representations of a screw dislocation. Notice that the planes in
this dislocation spiral around the dislocation like a left-hand screw




L



/

/
/ Transparent/

tape =

FIG. 4.11 Illustration of the construction of a model of a screw dislocation
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FIG. 4.15 Atomic configuration corresponding
FIG. 4.14 A two-component dislocation to the dislocation of Fig. 4.14 viewed from
composed of an edge and a screw above. Open-circle atoms are above the slip
component plane, dot atoms are below the slip plane




This area sheared
by b

Slip plane

FIG. 4.17 A closed dislocation loop consisting of
(a) positive edge, (b) right-hand screw, (c¢) negative
edge, and (d) left-hand screw
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FIG. 4.19 The Burgers circuit for an edge dislocation: (A) Perfect crystal

and (B) crystal with dislocation
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FIG. 4.20 The Burgers circuit for a dislocation in a screw orientation.
(A) Perfect crystal and (B) crystal with dislocation
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Edge dislocations:

(a) An edge dislocation lies perpendicular to its Burgers vector.

(b) An edge dislocation moves (in its slip plane) in the direction of the Burgers
vector (slip direction). Under a shear-stress sense @ a positive dislocation L
moves to the right, a negative one T to the left.

Screw dislocations:
(a) A screw dislocation lies parallel to its Burgers vector.

(b) A screw dislocation moves (in the slip plane) in a direction perpendicular to
the Burgers vector (slip direction).
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FIG. 4.27A An intrinsic stacking fault can also
be formed in a face-centered cubic crystal by
removing part of a close-packed plane

FIG. 4.27B The addition of a portion of an
extra close-packed plane to a face-centered
cubic crystal produces an extrinsic stacking fault
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Stainless Ag Si i Cu Mg Al

Material | Brass _ Au . _ : :
Steel (Silver) (Silicon) (Nickel) (Copper) (Magnesium) (Aluminum)

SFE (mJ
m™2)

<10l | <10?] 25121 7521 | 542 00 2131 | 7041 78151 | 125 [6] 160-250 [712]
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