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Fig. 6.7. Interstitial lattice sites for carbon in iron. (a) octahedral
interstices in y-(fcc) iron; (b) octahedral (c¢) tetrahedral interstices in
a-(bec) iron.
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Fig. 6.19. Extent of the phases a (primary solubility), { and 3 for
solid solutions of Cu, Ag and Au with B-metals. After [2.1].
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Figure 1.5

A schematic of a tension test.
The sample is elongated at a
specified rate, and the l'f)rcc
required to produce a given
elongation is measured via
the load cell. Elongation is
measured by an extensometer

Load cell

AN a e

Cxtensometer

—~Specimen
&

|

or similar device. Knowing \l
sample dimensions, the stress " .
and strain can be calculated i
by measurement of /7 and 8/,
Slope = [
/
A /
/
g /
GiF-- _/L o

Figure 1.6

A schematic tensile stress-strain curye.

(a) Following linear elastic deformation,

-~

~

D
(b)

/
Bending

plastic flow commences at a stress approximately equal to the yield strength, U,.
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 TS. (= g,)
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 the engincering strain, €. (b) An expanded view of the low-strain
(shaded) region of (a). Plastic flow initiates at a stress less than o). At oy, the total
strain is the sum of the elastic (e,) and plastic (€,/) components; €, is given by o /L.
It can be found graphically by subtracting from the total strain the strain not recoy-
ered; the latter is obtained by drawing a line of slope £2 downward from o The
plastic, or permanent strain is represented by the intersection of the unloading line
with the strain axis. The (.29 vield strength can be obtained by offsetting a strain
of 0.002 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 required

1o cause a permanent strain of 0.002.
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Fig. 4.18. The glide of a
dislocation represented by a
missing atom. Under the action of
an external stress. the atoms
around the dislocation slip to the
right. The dislocation moves to
the left and eventually
disappears, leaving a surface step Mechanical properties «
with a depth equal to one
interatomic spacing.
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Figure 7.3 Representation of the analo

Figure 4.23 Photographs of d

of W. G. Johnston, General Elec
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Belgium.) (c) Electron transn
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