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Ficure 5.1 Two-dimensional
representations of a vacancy and
a self-interstitial. (Adapted from
W. G. Moffatt, G. W. Pearsall, and
J. Wulff, The Structure and
FProperties of Materials, Vol. 1,
Structure, p. 77. Copyright © 1964 by
John Wiley & Sons, New York.
Reprinted by permission of John
Wiley & Sons, Inc.)




Ficure 5.2

Schematic
representations of
cation and anion
vacancies and a cation
interstitial. (From W.
G. Moffatt, G. W.
Pearsall. and J. WulfT,
The Structure and
Properties of Materials,
Vol. 1, Structure, p. 78.
Copyright © 1964 by
John Wiley & Sons,
New York. Reprinted
by permission of John
Wiley & Sons, Inc.)
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FIGURE 5.3

Schematic diagram
showing Frenkel and
Schottky defects in
ionic solids. (From W.
G. Moffatt, G, W.
Pearsall, and J. Wulff,
The Siructure and

Properties of Materials,
Vol. 1, Structure, p. T8.
Copyright © 1964 by
John Wiley & Sons,
New York. Reprinted
by permission of John
Wiley & Sons, Inc.)
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FIGURE 5.0 Two-dimensional
schematic representations of
substitutional and interstitial
impurity atoms. (Adapted from
W. G. Moffatt, G. W. Pearsall,
and J. Wulff, The Structure and
FProperties of Materials, Vol. I,
Structure, p. 77. Copyright ©
1964 by John Wiley & Sons, New
York. Reprinted by permission
of John Wiley & Sons, Inc.)
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Calculate the equilibrium number of vacancies per
cubic meter for copper at 1000° C.The energy for
vacancy formation is 0.9eV/atom,the atomic weight
and density (at 1000 ° C)for copper are 63.5g/mol
and 8.4g/cm3,respectively.

Solution: [N

~ (6.023x10%°atoms / mol )(8.4g /cm*)(10°cm* /m®)

63.5g / mol

—8.0x10%%atoms/m 3

Qy
=)

N, =N exp(-

(0.9eV )

— (8.0x10%®atoms /m 3)exp[—5—
(8.62x10 %V /K )(1273K )

]

— 2.2x10%vacancies /m°
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Slip plang —= :

Edge
dislocation
line

Ficure 8.1 Atomic rearrangements that accompany the motion of an edge
dislocation as it moves in response to an applied shear stress. (a) The extra half-
plane of atoms is labeled A. (f) The dislocation moves one atomic distance to
the right as A links up to the lower portion of plane B, in the process, the upper
portion of B becomes the extra half-plane. (¢) A step forms on the surface of
the crystal as the extra half-plane exits. (Adapted from A. G. Guy, Essentials of
Materials Science. MeGraw-Hill Book Company, New York, 1976, p. 153
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Ficure 8.3 Representation of the analogy between caterpillar and dislocation motion.
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Ficure 8.6 (a) A
{111}110}) slip system
shown within an FCC
unit cell. (b) The (111)
plane from (a) and
three (110} slip
directions (as indicated
by arrows) within that
plane comprise possible
slip systems.
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Ficure 8.1 Atomic rearrangements that accompany the motion of an edge
dislocation as it moves in response to an applied shear stress. (a) The extra half-
plane of atoms is labeled A. (b) The dislocation moves one atomic distance to
the right as A links up to the lower portion of plane B in the process, the upper
portion of B becomes the extra half-plane. (¢) A step forms on the surface of
the crystal as the extra half-plane exits. (Adapted from A. G. Guy, Essentials of
Materials Science, McGraw-Hill Book Company, New York, 1976, p. 153.)
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Ficure 8.3 Representation of the analogy between caterpillar and dislocation motion
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Ficure 8.2 The formation of a step on the surface of a crystal by the motion of
(a) an edge dislocation and (5 a screw dislocation. Note that for an edge, the
dislocation line moves in the direction of the applied shear stress r; for a screw,
the dislocation line motion is perpendicular to the stress direction. (Adapted
from H. W. Hayden, W. G. Moffatt, and ]. Wulff, The Structure and Properties
of Materials. Vol. I11, Mechanical Behavior, p. 70. Copyright © 1965 by John
Wiley & Sons, New York Reprinted by permission of John Wiley & Sons, Inc.)
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