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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 either on metals and alloys, traditional and advanced
ceramics, refractories, polymers and elastomers, composites, min-
erals and rocks, soils, woods, cement, and building materials in
a single-volume source book.

Actually, the purpose of this practical and concise reference book
is to provide key scientific and technical materials properties and
data to materials scientists, metallurgists, engineers, chemists, and
physicists as well as to professors, technicians, and students work-
ing in a broad range of scientific and technical fields.

The classes of materials described in this handbook are as follows:

(i) metals and their alloys;
(ii) semiconductors;

(iii)  superconductors;

(iv)  magnetic materials;

v) dielectrics and insulators;

(vi) miscellaneous electrical materials (e.g., resistors, thermo-
couples, and industrial electrode materials);

(vii) ceramics, refractories, and glasses;
(viii) polymers and elastomers;

(ix)  minerals, ores, and gemstones;

(x) rocks and meteorites;

(xi)  soils and fertilizers;

(xii) timbers and woods;

(xiii) cement and concrete;

(xiv) building materials;

(xv)  fuels, propellants, and explosives;
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(xvi) composites;
(xvii) gases;
(xviii) liquids.
Particular emphasis is placed on the properties of the most common industrial materials

in each class. The physical and chemical properties usually listed for each material are as
follows:

(i) physical (e.g., density, viscosity, surface tension);

(ii) mechanical (e.g., elastic moduli, Poisson’s ratio, yield and tensile strength, hardness,
fracture toughness);

(iii)  thermal (e.g., melting and boiling point, thermal conductivity, specific heat capacity,
coefficients of thermal expansion, spectral emissivities);

(iv)  electrical (e.g., resistivity, relative permittivity, loss tangent factor);

(v) magnetic (e.g., magnetization, permeability, retentivity, coercivity, Hall constant);

(vi)  optical (e.g., refractive indices, reflective index, dispersion, transmittance);

(vii) electrochemical (e.g., Nernst standard electrode potential, Tafel slopes, specific cap-
acity, overpotential);

(viii) miscellaneous (e.g., relative abundances, electron work function, thermal neutron
cross section, Richardson constant, activity, corrosion rate, flammability limits).

Finally, detailed appendices provide additional information (e.g., properties of the pure
chemical elements, thermochemical data, crystallographic calculations, radioactivity calcula-
tions, 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 the relevant information quickly and easily.
Charts 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 sci-
entific and technical sources and has been meticulously checked and every care has been
taken to select the most reliable data.
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