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Calculate the equilibrium number of vacancies per cubic meter for copper at 1000°C. The

energy for vacancy formaton 1s 0.9 eV/atom: the atomic weight and density (at 1000°C) for

copper are 63.5 g/mol and 8.4 g/cm', respectively
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(6.022 X 10* atoms/mol)(8.4 g/cm”)(10° cm*/m”)
63.5 g/mol

28 .. 3
= 8.0 X 10*® atoms/m-
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.
Scanning probe
micrograph that
shows a vacancy on
a(111)-type surface
plane for silicon.
Approximately
7,000,000 X.
(Micrograph courtesy
of D. Huang, Stanford
University.)

Cetector and
Feedback
Electronics
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Iron-Carbon Phase Diagram
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Compute the radius r of an impurity atom that just fits into a BCC octahedral site in terms of
#= the atomic radius R of the host atom (without introducing lattice strains).

42
2R = ( =
V3

= ])R = 0.155R
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Break one bond at a time, much easier than breaking
11 the bonds along the slip plane simultaneously, and
thus lower yield stress.

Shear stress
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P = Starting point
P’ = Finishing point
PP’ = b = Burger vector
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(Screw dislocation) = okxb \
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Starting point

Starting and
end point
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