
Fc oC

Fig. 6.7. Interstitial lattice sites for carbon in iron, (a) octahedral
interstices in y-(fcc) iron; (b) octahedral (c) tctrahcdral interstices in
a-(bcc) iron.
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Fig. 6.19. Extent of the phases a (primary solubility), t, and /3 for
solid solutions of Cu, Ag and Au with B-mctals. After [2.1].
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Fig. 6.18. Extent of the a-phase in silver solid solutions (a) plotted
against mole fraction; (b) plotted against electron concentration.
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Load cell

Ki I'M IT 1.5
A schematic of a lension test.
The sample is elongated at a
specified rate, and the force
required to produce a given
elongation is measured via
the load cell. Elongation is
measured by an cxten.someter
or similar de\. Knowing
sample dimensions, the stress
and strain can be calculated
by measurement of /-"and bl.

L-.

,-̂ =3

Cxtcnsometcr 1

^-Specimen

Figure 1.6

A schematic tensile stress-strain curve, (a) Following linear elastic deformation,
plastic flow commences at a stress approximately equal to the yield strength, <r,.
Following yielding, the material work hardens; the stress required to continue defor-
mation increases with increasing strain. The maximum engineering stress a material
can withstand in a tensile test is the tensile strength, T.S. The strain at T.S. (= c/:H)
represents the maximum strain for which plastic deformation is uniform along the
sample length. For strains greater than this, stress decreases; the phenomenon is
associated with nonuniform material deformation (necking). Fracture, denoted by
X, takes place at (he engineering strain, ty. (b) An expanded view of the low-strain
(shaded) region of (a). Plastic How initiates at a stress less than </,. At <r,, the total
strain is the sum of the elastic (e,.,) and plastic (e,,/) components; e f f is given by (rr/£.
It can be found graphically by subtracting from the total strain the .strain not recov-
ered; the fatter is obtained by drawing a line of slope /: downward from <r,. The
plastic, or permanent strain is represented by (he intersection of the unloading line
with the straiti axis. The 0.2% yield .strength can be obtained by offsetting a strain
of 0.01(2 on the strain axis, and drawing a line parallel to the initial loading line.
The intersection of this line with the stress-strain curve defines the stress retjuirfd
to cause a permanent strain of 0.002.
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r
Fig. 4.18. The glide of a
dislocation represented by a
missing atom. Under the act ion of
an external stress, the atoms
around the dislocation slip to the
r ight . The dislocation moves to
the left and even tua l ly
disappears, leaving a surface step
w i t h a depth equal to one
interatomic spacing.
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Figure 7.3 Representation ofllie analogy between caterpillar ami dislocation motion.
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4.23 Pliologrnplis of dislocations, (a) lilth pils in !-il; (2Wx). (Courtesy
of \V. G. Johnston, General lilcciric Company.) (/)) Dislocations in sodium chlo-
ride decorated with silver (-105x1. (Courtesy o!'S. Aniclinckx, S. C. K. Mol-Donk,
Belgium.) (c) lilcctron transmission phoiograpli of dislocations in niobium single
crystal (11/iOOx). (Courtesy of C. S. Tcdmon, M.l.'l',)
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