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Atom Crystal Electro-
Element radius (nm) structure negativity Valence

Aluminum 0.143 FCC 1.5 3
Copper 0.128 FCC 1.8 2
Manganese 0.112 Cubic 1.6 2, 3, 6, 7
Magnesium 0.160 HCP 1.3 2
Zinc 0.133 HCP 1.7 2
Silicon 0.117 Diamond cubic 1.8 4

Atom Crystal Electro-
Element radius (nm) structure negativity Valence

Iron 0.124 BCC 1.7 2, 3
Nickel 0.125 FCC 1.8 2
Chromium 0.125 BCC 1.6 2, 3, 6
Molybdenum 0.136 BCC 1.3 3, 4, 6
Titanium 0.147 HCP 1.3 2, 3, 4
Manganese 0.112 Cubic 1.6 2, 3, 6, 7

Chapter 4, Problem 4.53
Using the data in the following table, predict the relative degree of solid solubility of the 
following elements in aluminum:
(a) Copper (d) Zinc
(b) Manganese (e) Silicon
(c) Magnesium
Use the scale: very high, 70%–100%; high, 30%–70%; moderate, 10%–30%, low, 
1%–10%; and very low, <1%.

Chapter 4, Solution 4.53
(a) low (b) very low (c) moderate (d) high (e) low

Chapter 4, Problem 4.54
Using the data in the following table, predict the relative degree of atomic solid solubility 
of the following elements in iron:
(a) Nickel (d) Titanium
(b) Chromium (e) Manganese
(c) Molybdenum
Use the scale: very high, 70%–100%; high, 30%–70%; moderate, 10%–30%, low, 
1%–10%; and very low, <1%.

Chapter 4, Solution 4.54
(a) high (b) very high (c) moderate (d) low (e) moderate
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