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T R A N S L A T O R S 1 N O T E

IN this translation of Col. Grard's book on " Aluminium and
its Alloys/ ' the original text has been adhered to, with the
exception of certain of the appendices. Certain of the con-
ditions of the French aeronautical specifications, dealing with
sampling and identification of material, have not been con-
sidered of sufficient interest to English readers to warrant
their inclusion, but the clauses dealing with methods and
results of tests have been given.

The centigrade scale of temperatures has been retained
throughout the book.

In statistics of a general nature—as, for instance, in the
case of approximate output—the tonne and ton have been
regarded as equivalent. In exact statistics, however, an
accurate conversion has been made, and both sets of values
given.

Where prices are given, the rate of exchange has been taken
as twenty-five francs to the pound sterling, whatever the date
of the statistics in question.

The Tensile Strength and Elastic Limit are expressed in
kilogrammes per square millimetre and in tons per square
inch—at the express wish of the author, both sets of values
are given throughout the book, in the tables and diagrams.

In the case of Hardness and Cupping Tests, no conversion
has been attempted, the metrical values being in general use
in this country. As regards Shock Resistance also, no con-
version has been attempted. On the Continent the term
" Resilience " is employed to denote the energy absorbed in
impact, expressed in kilogramme-metres per square centimetre
of cross section of the test piece at the bottom of the notch,
whilst in this country, it is employed to denote a different
property. Tho area of cross section a t the foot of the notch
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is not taken into consideration, but the Shock Resistance is
expressed simply by the energy, in foot-pounds, absorbed by
impact upon a test piece of standard dimensions.

Assuming that the conversion from kilogramme-metres
per square centimetre to foot-pounds is an arithmetical possi-
bility, the figures would still not be comparable, as the
numerical value depends to a very great extent on the precise
form of the test piece employed, especially on the angle and
radius at the foot of the notch, which is different in British
and Continental practice.

The translators would wish to express their thanks to
Dr. A. G-. C. Gwyer, Chief Metallurgist to the British Alu-
minium Co., Ltd., for his valuable advice and for his assistance
in the reading of proofs.

C. M. PHILLIPS .

H. W . L. PHILLIPS.
WABRINGTON,

November, 1920,



A U T H O R ' S N O T E

FOR carrying out the numerous tests required for this work,
we have utilised the following Government laboratories:—

Le Laboratoire d'Essais du Conservatoire national des Arts
et Metiers (chemical analyses, mechanical tests).

Le Laboratoire d'Essais de la Monnaie et des MMailles
(chemical analyses).

Le Laboratoire de la Section technique de FArtillerie
(chemical analysis).

Le Laboratoire de l'Aeronautique de Ch&lais-Meudon
(mechanical tests and micrography).

The results, from which important deductions have been
made, possess, therefore, the greatest reliability.

We must also thank the following private laboratories:—

Les Laboratoires de la Soci6te Lorraine-Dietrich (heat
treatments and mechanical tests),

Les Laboratoires de l'Usine Citroen (mechanical tests and
micrography),

for the readiness with which they have placed their staflE and
laboratory material at the disposal of the A6ronautique. By
their assistance tests were multiplied, inconsistencies removed,
and the delays, incidental to the carrying out of this work,
minimised.

Thanks also to the courtesy of the Society de Commentry-
Fourchambault, M. Ghevenard, engineer to the Company,
has investigated, by means of the differential dilatometer of
which he is the inventor, the critical points of certain alloys,
whose thermal treatment (quenching and reannealing) is of
vital importance.



I N T R O D U C T I O N

GENERAL ARRANGEMENT OF CONTENTS

T H E chief characteristic of aluminium is its low density, being
second only to magnesium, and, for this reason, it is valuable
for aircraft. Aluminium would be ideal if this lightness could
be combined with the mechanical properties of the Ferrous
metals.

The ore, from which alumina, for the preparation of the
metal, is extracted, is widely distributed, and France is
particularly favoured in this respect.

Whatever the method of working and thermal treatment,
pure aluminium only possesses a low strength, which prohibits
its use for articles subjected to great stresses. Fortunately,
certain of the mechanical properties of the metal can be
improved by the addition of other constituents, and in some
of the alloys thus formed the density is little changed. These
are the so-called light alloys, in which aluminium is a main
constituent, and which can be divided into :—

(i) Light alloys of low strength,
(ii) Light alloys of great strength.

In others, aluminium is present in such small quantity that
the alloy loses its characteristic lightness, to the advantage
of some of the mechanical properties. The most important
are those in which copper is the principal constituent. These
are

(iii) Heavy alloys of great strength.

The alloys of aluminium, which can thus be divided into
three groups, are very numerous, and there can be no question
of considering them all. In each group we shall study the
ones which seem the most interesting—those in which
aluminium plays an important part . We shall not lay much
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stress upon those in which aluminium is of minor import-
ance.

Adopting the classification here given, arbitrary, no doubt,
but which, from the aviator's point of view, has its value,
since it puts side by side the properties of lightness and strength,
we shall consequently arrange this work according to the
following scheme:—

Booh I.—Aluminium, comprising two parts :—

Part I. Production of aluminium.
Part I I . Properties of aluminium.

Booh II.—Alloys of aluminium, comprising three parts :—

Part I I I . Light alloys for casting purposes.
Part IV. Light alloys of great strength.
Part V. Heavy alloys of great strength.

Throughout, a large number of tests has been made on
each type. In particular, an exhaustive study has been
carried out on the properties as functions of cold work and
annealing, and on the hardness at all temperatures. The
reliability of the results is guaranteed by the standard of the
testing laboratories, and by the reputation of the experimenters.
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