
Preface

Among the technologies of efficient use of resources, the group of thermal spraying
methods is intensively developed. Studies from the standpoint of gas dynamics,
heat transfer, mechanics, metallurgy, and physical chemistry allowed reliably
reflection of the processes of motion, the heating of the particles, and their contact
with the substrate, studying the structure and properties of coatings applied to the
flame, plasma, detonation spraying. Great contribution was made by V.A.
Barvinok, M.A. Belotserkovsky, G.V. Bobrov, Y.S. Borisov, V.S. Klubnikin, V.V.
Kudinov, S.V. Petrov, A.F. Puzryakov, and others. On this basis, the equipment and
the technologies were developed to produce coatings of stable and high quality.

In this group of methods, the Arc-Sprayed coatings are 3–10 times cheaper than
the coatings produced by other methods according to the relative costs. Currently,
arc spraying takes more than 20 % of the market of thermal spraying coatings,
which has been developed dynamically over the last decade. However, its devel-
opment is constrained by poor quality of the obtained coatings. This is due to the
method specificity, which is expressed in a combination of a powerful influence on
the sprayed material of the carrier gas, similar to other methods of thermal spraying,
and the arc, spraying similar to the arc welding processes. This combination leads to
rapid oxidation and splashing of sprayed metal.

Current state of researches does not reflect physical and chemical processes in
arc spraying accurately, fairly and adequately. It makes it impossible to improve
purposefully the equipment and technologies for this method, to predict the
chemical composition and properties of the coatings.

This paper deals with the development and systematization of modern repre-
sentations of the arc-spaying method. The processes of forming the droplets from
the sprayed metal by the influence of the arc, movement, heating along the spraying
distance, the chemical interaction of spray material and a gas phase and oxygen
supply into the droplets. The interrelation of the processes with the properties of the
obtained coatings was distinguished. On the basis of these studies, the possible
ways of improving the equipment and improving the properties of the coatings were
analyzed; and the proposals for their implementation were developed.
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This monograph is the result of co-work of experts who have successfully
engaged in the study of high temperature metallurgical processes and in the prac-
tical implementation of arc spraying in various branches of industry.

The monograph is designed for scientific and engineering specialists who are
engaged in the field of welding and thermal spraying. It can also be used by
students, undergraduates, and graduate students who are trained in relevant
specialties.
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