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Interstitial Strain Field

Strain Field From
Interstitial Atom

No Strain
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Steel - < 300 MPa tensile strength

B High strength steel - < 550 MPa tensile strength
Ultra high strength steel - < 1000 MPa tensile strength
B Mega hight strength steel - < 1500 MPa tensile strength
Aluminum
B Flastics
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Q Triangular
// 3 .
Q’!\O 3 neighbors

Tetrahedral
4 neighbors

4 Types of Interstitial Sites

Octahedral Cubic

6 neighbors : 8 neighbors



Triangular Interstitial Sites

Triangular interstitial site between 3 atoms located

in the same plane
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Calculating The Distance To The |AB|=|AC|=[BC|= a
Center of an Equilateral Triangle ABl= &

3

Pythagorean Theorem for ABA':

|AB[*= |AA'P + |A'B?

4

= 313—
|AA|_ _'2 Q X = 313—_)}
AA'l=x+y 2

Also,

Pythagorean Theorem for AMC':
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Calculating The Size of
Triangular Interstitial Site

SincelAM|=y,andy=r+R

Triangular Interstitial
Site Radius

Interstitial Site Radius, R
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Tetrahedral Interstitial Sites

Tetrahedral interstitial
site between 4 atoms




Octahedral interstitial

site between 6 atoms
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Cubic Interstitial S

Cubic interstitial site

between 8 atoms
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Cation too small: Cation barely touches anion Cation more than touches anion Cation barely touches anion
CN=3 unstable CN=3 stable CN=3 still stable CN=4 now stable

116 pm i
167 pm = .69
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Octahedral Sites in FCC Tetrahedral Sites in FCC

An interstitial site @ An interstitial site ®
among neighboring among neighboring
6 hostatoms () 4 host atoms (O

Octahedral
and Tetrahedral
Interstitials in FCC

All octahedral All tetrahedral
interstitial site interstitial site
positions within positions within

FCC unit cell FCC unit cell
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An interstitial site ® An interstitial site ®

among neighboring among neighboring
6 hostatoms () 4 hostatoms ()

Octahedral
and Tetrahedral
Interstitials in BCC

All octahedral All tetrahedral
interstitial site interstitial site
positions within positions within
BCC unit cell BCC unit cell
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Octahedral Sites Tetrahedral Sites

An interstitial site ® An interstitial site @
among neighboring among neighboring
host atoms () host atoms ()

Octahedral
and Tetrahedral
Interstitials in HCP

All octahedral All tetrahedral
interstitial site interstitial site

positions within positions within
HCP unit cell HCP unit cell




Octahedral Interstitial Sites
FCC vs HCP




SUBSTITUTION INTERSTITIAL
ALLOY ALLOY
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Classification of Alloys.

Substitutional Alloys are

mmmp where the metals combining
have atoms of the same size.
Brass is an example. =

Alloy.
- A Brass, a substitutional alioy

Interstitial
Alloy.

Interstitial Alloys are where =
one of the alloying elements
combining has atoms of
smaller size. Steel is an
example. Carbon atoms are
much smaller and fit into the

8 Cabon sieal, it ksl alloy gaps in the Iron atoms.
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Substitutional Alloy

(solid solution)

‘ and O

like each other equally.

They can randomly replace each other.
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Intermetallic Compound
@ and @)

like each other more than themselves

They must be arranged in a specific order
to maximize contact.
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Interstitial Alloy

(solid solution)

® and O

like each other equally.

Small atoms randomly squeeze
between big atoms.
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Two-Phase Alloy
. and O

like each other less than themselves

They stay in distinct phases
tfo minimize contact
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What are Intermetallic Compounds

1. Compounds consist of a fixed ratio of atom, e.g. Nickel aluminide (Ni;Al)

2. Compounds show long range ordering, in other words they have a
regularly repeating pattern.

Standard Alloy




