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Introduction

Despite the wide availability of several comprehensive series in materials sciences and
metallurgy, it is difficult to find grouped properties on metals and alloys, traditional
and advanced ceramics, refractories, polymers and elastomers, composites, minerals
and rocks, soils, woods, cement, and building materials in a single-volume source book.

The purpose of this practical and concise reference book is to provide materials
scientists, metallurgists, engineers, chemists, and physicists as well as academic staff,
technicians, and students working in a broad range of scientific and technical fields
with key scientific and technical material properties and data.

The classes of materials described in this new edition of Materials Handbook are:
Metals and their alloys
Ferroalloys

Semiconductors

Superconductors

Magnetic materials

Dielectrics and insulators
Miscellaneous electrical materials (e.g., resistors, thermocouples, and industrial
electrode materials)

Ceramics, refractories, and glasses
9. Polymers and elastomers

10. Minerals, ores, and gemstones

11. Rocks and meteorites

12. Soils and fertilizers

13. Timbers and woods

14. Cement and concrete

15. Building materials

16. Fuels, propellants, and explosives
17. Nuclear materials

18. Composites

19. Gases

20. Liquids

21. Food materials, resins, and oils
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Particular emphasis is placed on the properties of the most common industrial ma-

terials in each class. The physical and chemical properties usually listed for each

material are as follows:

1. Physical (e.g., density, viscosity, surface tension)

2. Mechanical (e.g., elastic moduli, Poisson ratio, yield and tensile strength, hard-
ness, fracture toughness)

3. Thermal (e.g., melting point and boiling point, thermal conductivity, specific
heat capacity, coeflicients of thermal expansion, spectral emissivities)

4. Electrical (e.g., resistivity, relative permittivity, loss tangent factor)
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5. Magnetic (e.g., magnetization, permeability, retentivity, coercivity, Hall constant)

6. Optical (e.g., refractive indices, reflective index, dispersion, transmittance)

7. Electrochemical (e.g., Nernst standard electrode potential, Tafel slopes, specific
capacity, overpotential)

8. Miscellaneous (e.g., relative abundances, electron work function, thermal neu-
tron cross section, Richardson constant, activity, corrosion rate, flammability
limits)

This third edition also includes a new chapter dedicated entirely to occupational
health and safety issues of materials.

Finally, detailed appendices provide additional information (e.g., properties of the
chemical elements, figures for identification of metal cations, thermochemical data,
crystal field theory, crystallographic calculations, corrosion resistance toward molten
salts and liquid metals, high-temperature oxidation resistance tables, radioactivity
calculations, and prices of metals, industrial minerals, and commodities), and an
extensive bibliography completes this comprehensive guide. The comprehensive
index and handy format of the book enable the reader to locate and extract relevant
information quickly and easily. Figures and tables are all referenced, and tabs are
used to denote the different sections of the book. It must be emphasized that the
information presented here is taken from several scientific and technical sources
and has been meticulously checked, and every care has been taken to select the
most reliable data.
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Units Policy
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