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* Given:
p=8.4g/cm?3 Acy = 63.5 g/mol

@, = 0.9 eV/iatom N, =6.02 x 10%° atoms/mol
0.9 eV/atom
N
o0 O“] 27110+

v
N
'\ Iy 8 62 x 10~ eV/atom-K

Fori1m3, N=p x —A x1m3=8.0x 10?8 sites

ACu

* Answer:
Ny =(2.7 x 104)(8.0 x 1028) sites = 2.2 x 10%° vacancies
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Imperfections in Metals (lii)

Element Atomic Crystal  Electro- Valence
Radius Structure  nega-
(hm) tivity
Cu 0.1278 FCC 1.9 +2
C 0.071
H 0.046
O 0.060
Ag 0.1445 FCC 1.9 +1
Al 0.1431 FCC 1.5 +3
Co 0.1253 HCP 1.8 +2
Cr 0.1249 BCC 1.6 +3
Fe 0.1241 BCC 1.8 +2
Ni 0.1246 FCC 1.8 +2
Pd 0.1376 FCC 2.2 +2
Zn 0.1332 HCP 1.6 +2

SAg LAl e o

?05..&3 J}- Zn

‘Cu ,o e AlL Zn .2
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Dislocations & Crystal Structures
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(a) In order to determine the ASTM grain size number (n) it is necessary
to employ Equation 4.16. Taking logarithms of both sides of this expression
leads to

logN=(n—1)log2

And, solving for n yields
_logN
"= log 2

From the problem statement, N = 45, and, therefore

log 45
= 8™ 165

"= log 2

(b) At magnifications other than 100X, use of the following modified form
of Equation 4.16 is necessary:

M i n—1
N_.,.,(lm) =2 (4.17)

In this expression Ny, = the number of grains per square inch at magnifica-
tion M. In addition, the inclusion of the (M/100)* term makes use of the fact
that, while magnification is a length parameter, area is expressed in terms of
units of length squared. As a consequence, the number of grains per unit area
increases with the square of the increase in magnification.

Solving Equation 4.17 for N, realizing that M = 85 and n = 6.5 leads to

_, (10012
N.‘I.-i' — 2!! 1 (E)
100

2
= 2(65-1) (E) = 62.6 grains/in.’
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