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Si Oxygen  
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Adapted from Fig. 3.18(b),
Callister 6e.

Adapted from Fig. 3.18(a),
Callister 6e.
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โครงสรางผลึก ๗ ประเภท
1. Cubic
2. Tetragonal
3. Rhombohedral
4. Hexagonal
5. Orthorhombic
6. Monoclinic
7. Triclinic
สามารถแบงยอยเปน bravais lattice
(บราเวส แลททิส) ได ๑๔ ประเภท
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Atomic Packing Factor --

Coordination number

APF = 
Volume of atoms in unit cell*

Volume of unit cell

*assume hard spheres
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• body-centered cubic, BCC

• face-centered cubic, FCC

• hexagonal close-packed, HCP
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body-centered cubic, BCC

• Coordination # = 8
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a
R

• APF body-centered cubic = 0.68

Close-packed directions: 
     length = 4R 

     =  3 a

Unit cell c ontains: 
     1 + 8 x 1/8
  = 2 atoms/unit cell

Adapted from
Fig. 3.2,
Callister 6e.

APF:  BCC

APF = 
a 3
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face-centered cubic, FCC

• Coordination # = 12
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APF = 
a 3

4
3

( 2a/4 )34
atoms

unit cell atom
volume

unit cell
volume

Unit cell c ontains: 
     6 x 1/2 + 8 x 1/8
  = 4 atoms/unit cell

a

• APF for a face-centered cubic structure = 0.74

Close-packed directions: 
     length = 4R 

     =  2 a

Adapted from
Fig. 3.1(a),
Callister 6e.

APF:  FCC
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hexagonal close-packed, HCP

• Coordination # = 12

• APF = 0.74
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(90%)

• BCC (Body-Centered Cubic)
Fe ( ), Mo, V, Cr

• FCC (Face-Centered Cubic)
Fe ( ), Al, Cu, Ag, Au, Ni

• HCP (Hexagonal Close-Packed)
Zn, Ti ( ), Mg, Be
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•
(Polymorphism or 
Allotropy)

• Ti HCP BCC 234°C
• Zr HCP BCC 872°C
• Na BCC HCP -233°C
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B 3 A C
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FCC

24

HCP
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n A
Vc NA

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

Volume/unit cell 
(cm 3/unit cell)

Avogadro's number 
(6.023 x 10 23  atoms/mol) 

• = FCC:  4 atoms/unit cell

• = 63.55 g/mol (1 amu = 1 g/mol)

• R = 0.128 nm   (1 nm = 10-7 cm)

Vc  = a 3 ; For FCC,  a = 4R/  2 ;  Vc  = 4.75 x 10 -23 cm 3

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

THEORETICAL DENSITY, 




