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‘The Structure of Metallic Coatings, Films and Surfaces.”

THE papers read at a symposium on

this subjeet conducted by the Faraday
Society and the diseussions thereon appear in
2 special number of the Transactions of the
Faraday Society. A number of well-known
workers In this field have taken part and in
all there are about thirty papers.

In Part I, Professor Finch and his colla-
borators have given a complete account of
the study of surfaces by electron diffraction
methods. Their paper surves as a valuable
monograph for workers in this field. It is
made quile clear that although there are
still & few Ppoints to be cleared regarding
the interpretation of experimental results,
the method of electron-diffraction is prob-
ably the most powerful available for the
study of surfaces. The evidence given by
this method towards the clarification of the
“vexed question”’ of the Beilby layer on
polished surfaces 1s In favour of the existence
of such a layer. In the general discussion
on this problem Professor Kirchner makes
the observation that diffuse bands of the
type given by polished surfaces can also be
obtained by reflection from suitably pre-
pared, sputtered or evaporated hlms which
however give sharply defined rings by trans-
migsion. But sputtered or evaporated filing
and the polished layer are two difierent
things which are not directly comparable,
and thus the evidence agalngt the existence
of the Beilby layer is not overwhelming.
Hopking finds that the Beilby layer ig about
30 A thick while Zees finds a layer of
oriented crystals separating the Beilby layer
from the polycrystalline laver underneath.

In the second part there 1s a very interest-
ing paper by Professor Andrade, incorpo-
rating some rermarkable results obtained by
him recently. He has followed various stages
in the growth of erystals in thin films of silver
on heat treatment, by microscopic methods.
Spherulites, 1.e., uniaxial crystal fibres radi-
ating from a centre, are first formed on
heating such flms. Thege gradunally grow
into single crystals with their i planes
parallel to the surface of deposition, on
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increasing the temperature. This observa-
tion ig in agreement with the results ob-
tained by previous workers by X-ray and
elcctron-difiraciion methods as to orienta-
tion of crystallites in metallic filmg on heat
treatment.

The remaining papers deal with metallic
coatings obtained by electro-deposition, hot
dipping and spraying. Macnaunghton and
others present the results of a study of the
hardness of electro-deposited nickel in rela-
tion to grain size, pll value of the electrolyte,
ete. Blum and Kagper find that deposits
obtained with nickel chloride solution are
fine-grained and relatively smooth, strong,
hard and brittle. Thosé obtained with
sulphate baths are rough, coarse-grained,
soft and ductile. Professor Kohlschiitter’s
paper on ~ Somatoids” is valnable in under-
standing the formation of abnormal growths
on the ecathode during electro-deposition.
Hothersall has studied the influence of the
substrate on the structure of metallic coat-
ings obtained by electro-deposition. Wood
has made a thorough study of the differ-
ences between electrically-deposited metallic
coatings and the normal metal by X-ray
methods. He finds a broadening of the
lines in the X-ray diffraction pattern of
such deposits of nickel and chromium and
points out a correspondence bhetween this
line broadening and the hardness of the
deposit. He also finds that the brightness
of the deposit was greater in the deposifs
showing more perfect orientation of the
crvstallites than 1n others.

The papers and the diseussions which
follow them provide a3 more or less complete
survey  of the subject. The discugsions
especially are highly stimulating apd in
thein several interesting points are ralsed
which may form subjects for further work.
It is clear from a study of these that the
method of electron-diffraction is invaluable
for the examination of the structure of
surface layers. But other methods involv-
ing the use of X-rays, optical properties of
the gurfaces and microscopic studies are also
esscntial.
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