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Crystal Structure of Material
· Solid materials may be classified according to the regularity with which atoms or ions are arranged with respect to one another. 
· A crystalline material is one in which the atoms are situated in a repeating or periodic array over large atomic distances—that is, the atoms will position themselves in a repetitive three-dimensional pattern, in which each atom is bonded to its nearest-neighbor atoms.
· lattice means a three-dimensional array of points set of mathematical points coinciding with atom positions.
· small groups of atoms form a repetitive pattern. called unit cells. 
· Unit cells for most crystal structures are parallelepipeds or prisms.
· Amorphous materials are those that have no detectable crystal structure. Amorphous film materials can be formed by: • Deposition of a natural “glassy” material such as a glass composition.
Three relatively simple crystal structures are found for most of the common metals: - 
1-Face centered cubic. (F.C.C.)
2- Body- centered cubic . (B.C.C.) 
3- Hexagonal close-packed. (H.C.P.)


1-Face centered cubic. (F.C.C.)
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2- Body Center Cubic (B.C.C)
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Coordination Number

One atom is directly connected to 4 corner atoms, 4 face atoms on each side
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Coordination Number

Coordination Number for FCC = 4(corner) + 2 x 4(face) = 12
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Each portions is % of an atom

A surface of a unit cell divides face atom into two portion
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BCC Unit Cell

A single atom is directly connected
8 neighbouring atoms

Coordination Number for BCC is 8
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Relation Between Edge Length ¢ and Radius of an Atom R

Cube Diagonal Length = v/3u

(in terms of edge length)

a

e Close Packed Direction is along Cube Diagonal
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Relation Between Edge Length a and Radius of an Atom R

Cube Diagonal Length = v/3a

(in terms of edge length)

Cube Diagonal Length = 4R

(in terms of radius of an atom)

e Close Packed Direction is along Cube Diagonal




image14.png
Relation Between Edge Length ¢ and Radius of an Atom R

Cube Diagonal Length = v/3a

(in terms of edge length)
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e Close Packed Direction is along Cube Diagonal
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Volume of atoms in a Unit Cell
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FCC Unit Cell (Lattice View)

e

There are 8 atoms in the corner and

6 atoms in 6 faces of the cube




