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Figure 3.17 Schematic diagrams of the various stages in the solidification of a
polycrystalline material: the square grids depict unit cells. (a) Small crystallite nuclei.
(b) Growth of the crystallites; the obstruction of some grains that are adjacent to one
another is also shown. (¢) Upon completion of solidification, grains having irregular
shapes have formed. (d) The grain structure as it would appear under the microscope;
dark lines are the grain boundaries. (Adapted from W. Rosenhain, An Introduction to
the Study of Physical Metallurgy, 2nd edition, Constable & Company Ltd., London,
1915.)




Table 3.3 Modulus of Elasticity Values for
Several Metals at Various Crystallo-

graphic Orientations
Modulus of Elasticity (GFa)
Metal [ 100] [110] [111]
Aluminum 63.7 726 76.1
Copper 66.7 130.3 191.1
Iron 125.0 210.5 272.7
Tungsten 384.6 384.6 384.6

Source: R. W. Hertzberg, Deformation and Fracture
Mechanics of Engineering Materials, 3rd edition.

Copyright © 1989 by John Wiley & Sons, New York.
Reprinted by permission of John Wiley & Sons, Inc.




Single vs Polycrystals

E (diagonal) = 273 GPa

o ® b

./.

E (edge) = 125 GPa

« Polycrystals

-Properties may/may not
vary with direction.

-If grains are randomly
oriented: isotropic.
(Epoly iron = 210 GPa)

-If grains are textured,
anisotropic.

« Single Crystals

-Properties vary with
direction: anisotropic.

-Example: the modulus
of elasticity (E) in BCC iron:
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