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Units Policy

In this book the only units of measure used for describing physical
quantities and properties of materials are those recommended by
the Systeme International d’Unités (SI). For accurate conversion
factors between these units and the other non-SI units (e.g., cgs, fps,
Imperial, and US customary), please refer to the reference book by
the same author:

Cardarelli, F. (2005) Encyclopaedia of Scientific Units, Weights, and
Measures. Their SI Equivalences and Origins. Springer, London New
York. ISBN 978-1-85233-682-1.
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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;

wv) 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:

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

(i)  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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The unique and practical Materials Handbook (second edition) provides
quick and easy access to data on the physical and chemical properties of
all classes of materials. The second edition has been much expanded to
include whole new families of materials while many of the existing families
are broadened and refined with new material and up-to-date information.
Particular emphasis is placed on the properties of common industrial
materials in each class. After a chapter introducing some general properties
of materials, materials are classified as follows:

« ferrous metals and their alloys; « rocks and meteorites;

« nonferrous metals; «soils and fertilizers;

« semiconductors and « cements. concrete, building stones
superconductors; and construction materials:

» magnetic materials; « timbers and woods;

e insulators and dielectrics: « fuels, propellants and explosives;

« miscellaneous electrical materials;  » composite materials:

« ceramics, refractories and glasses; * gases;

* polymers and elastomers; « liquids;

» minerals, ores and gemstones;

Detailed appendices provide additional information on subjects as diverse
as crystallography, natural radioactivity and economic data for industrial
materials. Specific further reading sections and a general bibliography
round out this comprehensive guide. The index and tabular format of the
book make light work of extracting what the reader needs to know from the
wealth of factual information within these covers.

Francois Cardarelli is Principal Electrochemist at Materials and Electrochemical Research (MER)
Corp. in Tucson. Arizona. He has had wide-ranging commercial and industrial experience of
materials, commodities and electrochemical processes: at CNRS in Paris he designed and used
clectrochemical sensors for pollution control: at the University Paul Sabatier in Toulouse he
developed methods of preparation of industrial electrodes: as a registered professional consultant,
he solved problems in electrochemical engineering: at the Avestor Corp. in Boucherville, Canada.
he worked as an industrial electrochemist and materials expert on the processing of lithium metal
anodes, and invented a pyrometallurgical and hydrometallurgical process for recycling spent
lithium batteries: at Rio Tinto Iron & Titanium in Canada. he was Principal Chemist dealing
with valorization processes for metallurgical wastes and mining residues. the benchmarking of
refractories for steelmaking and inventing a process for electrowinning titanium metal from titania
slags. Dr. Cardarelli is the author of Encyvclopaedia of Scientific Units, Weights and Measures
(ISBN:978-1-85233-682-0).
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