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Imperfections in Metals (iii)
Application of Hume–Rothery rules – Solid 

Solutions

1. Would you predict
more Al or Ag 
to dissolve in Zn? 

2. More Zn or Al 
in Cu?

Table on p. 177, Callister & Rethwisch 9e.

Element Atomic Crystal Electro- Valence
Radius Structure nega-
(nm) 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
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Impurities in Solids
• Specification of composition
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Example Question































• When the metal is cold worked by forging, stamping or rolling its shape is permanently
changed (DEFORMED) this is only possible because of defects (DISLOCATIONS) in the grain
structure which move through the crystal structure. These dislocations or slips in the grain
structure allow the overall change in shape of the metal. Each grain can have a very large
number of dislocations (only visible under a powerful microscope).

• Of course if the metal is hot worked there is more energy to available for the dislocations to
move. This is why the strength of most materials falls as the temperature goes up.

• Strong materials are those that can slow down or stop the movement of the dislocations.
• This can be achieved by increasing the number of dislocations by cold work or work

hardening (together known as stress hardening). Alloying where the other metal interacts
with the crystal lattice blocking the movement of the dislocation. (Brass is a good example of
this where the small percentage of zinc makes the brass stronger than either copper or zinc.)




























