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Figure 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. (c) 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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Figure 8.2 The formation of a step on the surface of a crystal by the motion of (a) an edge
dislocation and (b) a screw dislocation. Note that for an edge, the dislocation line moves

in the direction of the applied shear stress t; for a screw, the dislocation line motion is
perpendicular to the stress direction. ( Adapted from H. W. Hayden, W. G. Moffatt, and

1. Wultf, The Structure and Properties of Materials, Vol. 111, Mechanical Behavior, p. 70.
Copyright © 1965 by John Wiley & Sons, New York. Reprinted by permission of John Wiley
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Figure 8.5 {a) Two edge dislocations of the same sign and lying on the same slip plane
exert a repulsive force on each other; C and T denote compression and tensile regions,
respectively. (b) Edge dislocations of opposite sign and lying on the same slip plane exert an
attractive force on each other. Upon meeting, they annihilate each other and leave a region
of perfect crystal. { Adapted from H. W. Hayden, W. G. Moffatt, and J. Wulff, The Structure
and Properties of Materials, Vol. 111, Mechanical Behavior, p. 75. Copyright (T) 1965 by John
Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons.)
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Figure 8.11  Alteration of the grain structure of a polycrystalline metal as a result of plastic
deformation. (a) Before deformation the grains are equiaxed. (b) The deformation has
produced elongated grains. 170 x. (From W. G. Moffatt, G. W. Pearsall, and J. Wulff, The
Structure and Properties of Materials, Vol. 1, Structure, p. 140. Copyright (© 1964 by John
Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, Inc.)
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Figure 5.20

10-12 10-10 10-8 106 104 102 1

T | T | | | T | T | T
Scanning probe microscopes |
Transmission electron microscopes }
Scanning electron microscopes I
Optical microscopes I |
Maked eye I

I | I | l | I | I | I

102 1 102 104 108 108

Useful resoclution ranges (nm)
(b)

(a) Bar-chart showing size ranges for several structural features found in

materials. (b) Bar-chart showing the useful resolution ranges for four microscopic techniques
discussed in this chapter, in addition to the naked eye. (Courtesy of Prof. Sidnei Paciornik,
DCMM PUC-Rio, Rio de Janeiro, Brazil, and Prof. Carlos Pérez Bergmann, Federal
University of Rio Grande do Sul, Porto Alegre, Brazil.)
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