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thermal spraying technology definition, method and coating

1. Introduction

Thermal spraying technology began in the early of this century. Initially, the molten metal is formed only by the flow of
compressed air, sprayed onto the surface of the substrate to be coated to form a film layer of tissue. The spraying temperature, the
performance of the droplet on the substrate surface and the impact velocity of the material forming the coating layer constituting
the core spraying technology. The whole development of thermal spraying technology, which is basically along the three leading
line to move forward. Temperature and speed depends on different heat source and the equipment structure.

In a sense, the higher the temperature, the faster the speed, the more excellent coating formation, which leads to two
elements of the temperature and speed of technological development in the whole process of competition and coordination
situation. Variety of coating materials selectively, is another advantage of thermal spray index, which can make different
equipment of working face of different devices to be "the Golden, wearing helmet piercing." Just these three elements, so the
thermal spraying technique to become a truly unique synergistic effect, it can be designed for the various properties of the
surface, obtained from the general mechanical maintenance until the aerospace and high-tech fields such widely Bio-engineering
applications.

On the Fourteenth International Thermal Spray Conference in Kobe, Japan, the automotive industry, metallurgy and energy as
thermal spray application technology to deepen and focus on three main themes developed, indicating that the new trend in the
expansion of this technology application.

2 Basic Concepts

2.1 Definitions

Thermal spraying is through such a series of processes : in some form of heat source to heat spraying materials, the heated
material forming molten or partially molten state of particles, , the particles impact at a certain speed and deposited on the
substrate surface, formation of a certain characteristic the sprayed layer. the particles at a certain speed impact and
deposited on the substrate surface, forming has certain characteristics of the spraying layer.

2.2 spray material

Powder coating materials have different forms, such as powder, wire, tape, rod, etc. and with their component metals, alloys,
ceramics, cermets and plastics. Powder material occupies an important position, over a hundred kinds of species. Multi-wire and
strip metal or alloy (composite wires still contain ceramic or plastic); bars only a dozen, mostly oxide ceramics.

2.3 spraying method

To provide a heat source can be divided into combustion and heating method. The former includes the combustion flame spraying,
explosive and HVOF spraying (HVOF); the latter includes arc spraying and plasma spraying (and sub-atmospheric plasma
spraying and plasma spraying water stability). Important impact on the coating process is spray coating humidity (strictly
speaking, the temperature of the droplet impact on the substrate surface) and the surface of the droplet impact speed..

2.4 coating formation and evaluation

After the coating material spray device having a heat source in the form of injection, before reaching the surface of the substrate to
be coated, the flight time only a few thousandths of a second or less. In such a short time, it is heated, melted or semi-melted to
form a dispersion of fine droplets and, toward the substrate surface, be into flat folding shape small pieces, and previously
generated and was subsequently covered by , soon formed by a number of stacked flat Lo formed coating layer, is the sprayed layer.
the higher heat humidity, the greater impact of the droplet velocity, the more dense the coating is formed.Coating performance
is associated with many factors.

3. Coating capabilities

When one engineering problem is raised, the first should be clear is to accept the construction of the part of the work-
piece by spraying (usually work surfaces of equipment or facilities) in what kind of working conditions, and the function
of coating is to identify the main features spraying process and materials basis, while also considering whether to allow the
cconomy.

3.1 Coating diversity

Due to the diversity of spraying coating material of a variety of choice, the process parameters controlled variable and
spraying methods. Spraying powder material over then one hundred species, wire and rods are also with dozens, different
variations spraying methods and process parameters, enabling the formation of the same material different coating. So, the
combination of these variables can get a "menu" type of coating series, when you need to have some kind of coating properties, just
take from that is OK.

3.2 Coating category

Spray coating material sprayed can be divided 10 series according to their composition
(1) iron, nickel and cobalt-based coatings;

(2) self-fluxing alloy coating;

(3) non-ferrous metal coatings;

(4) oxide ceramic coating;

(5) tungsten carbide coating;

(6) chromium carbide and other carbides coating;
(7) refractory metal coating;

(8) oxide ceramic coating;

(9) plastic-based coatings;

(10) cermet coating.

3.3 Coating function

On the basis of U.S. FN LONGO classification method of thermal spray coating, the coating can be classified by function:
1) Wear-resistant coating. Including anti-adhesive wear and surface fatigue wear-resistant coatings and coating
erosion. Some of the situation with difference of resistance to low temperature (<538C) wear resistance and high
temperature resistance (538 ~ 843C) wear coating.
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