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Adapted from Fig. 3.18(a),
Callister 6e.
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Adapted from Fig. 3.18(b),
Callister 6e.
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Atomic Packing Factor -- §asimsussgezaeusenilaniesa

Volume of atoms in unit cell*

APF = ,
Volume of unit cell

*assume hard spheres

Coordination number snauszasuihafusiieganiuezaoniiaula

Tassafunanuuuueaidumesarin body-centered cubic, BCC

10

» Coordination # =8
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Tassadananedraienwumnlulavgerauseen ldiilu
* veddumesmiin body-centered cubic, BCC
» wladumesaniin face-centered cubic, FCC

*gnaz Inuealnasunn hexagonal close-packed, HCP 1

APF: BCC

+ APF we1lnssadi body-centered cubic = 0.68

Close-packed directions:
length = 4R
=3 a

Unit cell ¢ ontains:
1+8x1/8
= 2 atoms/unit cell

Adapted from v a
Fig. 3.2, /

Callister 6e. atoms .
_atoms 4 volume
unitcell ™2 —T (3a/4 )3 atom
APF =
3 volume
a- <«

unit cell 13



APF: FCC

Tassadwanuuusdunesartn face-centered cubic, FCC APF for a face-centered cubic structure = 0.74

Close-packed directions:
length = 4R
=2a

» Coordination # =12
Unit cell ¢ ontains:
6x12+8x1/8

= 4 atoms/unit cell

Adapted from
Fig. 3.1(a),

Callister 6e. atoms
4 volume
unit cell ™4 3 n (2a/4 )3 atom
APF =
B volume
a- <«
unit cell
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Tasaadananuuuensys Inuoa laaaunn iwuuwaﬂmwﬂuiammuim (90 A))

hexagonal close-packed, HCP
« BCC (Body-Centered Cubic)

« Coordination # = 12 wu Fe (a), Mo, V, Cr
* APF=0.74 « FCC (Face-Centered Cubic)
wu Fe (y), Al, Cu, Ag, Au, Ni
« HCP (Hexagonal Close-Packed)
wuZn, Ti (a), Mg, Be
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Ficure 3.28  Close-packed plane stacking
sequence for hexagonal close-packed.
(Adapted from W. G. Moffatt, G. W. Pearsall
and J. Wulff, The Structure and Properties of
Materials, Vol. 1, Structure, p. 51. Copyright ©
1964 by John Wiley & Sons, New York.
Reprinted by permission of John Wiley &
Sons, Inc.)
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FCC
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Froure 3.29  (a) Close-packed stacking sequence for face-centered cubic. (b) A

caorner has been removed to show the relation between the stacking of close-

packed planes of atoms and the FCC crystal structure; the heavy triangle outlines

a (111) plane. (Figure (b) from W. G. Moffatt, G. W, Pearsall, and ]. Wulff, The

Structure and Properties of Materials, Vol. 1, Structure, p. 51. Copyright © 1964 by

John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, 23
Inc.)

THEORETICAL DENSITY, p

# atoms/unit cell ~ Atomic weight (g/mol)

-
_ nA

p =_— "
Volume/unit cell /va NAV\Avogadro'S number
(cm 3 /unit cell) (6.023 x 1023 atoms/mol)

19819 NOIUAd * Iaseadanan = FCC: 4 atoms/unit cell

o o

« WIMUNBEAN = 63.55 g/mol (1 amu = 1 g/mol)

v A

e sANREAON R=0.128 nm (1 nm =107 cm)

Ve =a3 ;ForFCC, a=4RA\2; V¢ =4.75x10 23cm3

Result: theoretical pgy = 8.89 g/cm3
Compare to actual: pcy =8.94 g/cm3
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