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Foreword

This Europehan Standa_rd was prepared by the Technical Committe CEN/TC 240 "Thermal
spraying and thermally sprayed coating" of which the secretariat is held by DIN.

CEN/TC 240 has decided to submit.the final draft for formal vote by its resolution.
The result was positive. :

This European Standard shall be given the status of a national standard, either by
publication of an identical text or by endorsement, at the latest by October 1994, and
conflicting national standards shall be withdrawn at'the latest by October 1994.
According to the CEN/CENELEC Internal Regulations, the following countries are bound
to implement this European Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, United Kingdom.
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1 -Scope -

This Standard defines processes and general terms for thermal spraying. It also
classifies the thermal spraying processes according to type of spray material,
to type of operation, to type of energy carrier.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions
from other publications. These normative references are cited at the appropriate
places in the text and the publications are 1isted hereafter. Fof dated referen-
ces subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporates in it by amendment or revision.
For undated references the latest edition of the publication referred to
applies. -

EN 582 Thermal spraying —Défermination of tensile adhesive strgngth

IS0 6507415 1982 Metallic materials - Hardness test - Vickers test
Part 1: HV 5 to HV 100

ISO 6507-2 : 1983 Meta]lic materials - Hardness test - Vickers test
: Part 2: HV 0,2 to less than HV 5

ISO 6508 : 1986 Metalldcimaterials! - Hardness test ¥ Rockwell test
» (scales A-B-C-D-E-F-G-H-K) -
3 Definition
For the purpose of this standard the following  definitions appﬁés:
Thermal spraying: Thermal spraying comprises processes, in which surfacing mate-
rials are heated to the plastic or molten state, inside or outside of the spray-

ing gun/torch, and then propelled onto a prepared surface. The substrate remains
unfused.

NOTE 1: Spray coatings could be applied by thermal spraying of material in
its liquid or plastic pasty state. -

NOTE 2: To obtain specific properties of the deposit, a subsequent thermal
mechanical or sealing treatment may be used.

4 Process variations -

4.1 Classification according to the type of spray material

Distinction of following variations:

- wire spraying;

rod spraying;

cord spraying;

powder spraying;
molten-bath spraying.
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4.2 Classification according to the operation

4.2.1 Manual spraying

A1l operations typical of the spraying process are manual.

4.2.2 Mechanized spraying

All operations typical of the sbraying process are mechanized.

4.2.3 Automatic spraying

All operations typical of the spraying process are fully mechanized including

all handling (e.g. workpiece loading and unloading) and are integrated in a’
programmed system. :

4.3 Classification according to the energy carrier I

4.3.1 Molten-bath spraying

A surfacing material is heated to the molten state, in most cases in a

reservoir, and propelled onto the prepared substrate by a preheated atomizing
gas (e.g. compressed air) (see figure 1).
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Atomizing gas Spray stream/ X
Spray deposit ’ // J 2
Substrate Q
N

Figure 1: Molten-bath spraying

4.3.2 Flame spraying

Flame spraying is a process in which a surfacing material is heated in an oXy-
fuel gas flame and then propelled in atomized form onto a substrate. The mate-
rial may be initially in the form of powder, rod, cord, or wire. The hot mate-
rial is projected onto the substrate by the oxyfuel gas jet alone or with the
additional aid of an atomizing gas, e.g. compressed air.

4.3.2.1 Wire flame spraying

In wire flame spraying the metal wire to be debbsited is supplied to the gun
continuously. It is heated to the molten state by the oxyfuel gas flame and pro-

pelled onto the prepared substrate surface by the additional aid of .an atomizing
gas, e.g. compressed air (see figure 2).
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The fuel gases predominantly used are e.g. acetylene, propane, and hydrogen;

Variations are rod flame spraying, where cut lengths of material rod is used,
and cord flame spraying, where cords of surfacing material is used.

Substrate

Spray deposit \\ ¢
Gas 'Compressed P
mixture Fir Sprav

o
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Adjustable Spray Melting _L:'
wire feed wire wire tip N
mechanism - :

'Figure 2: Wire flame spraying

4.3.2.2 Powder flame spraying

With this method the material to be sprayed.is supplied to the gun in powder
form and heated to the plasticlarimolten statée 'inithe oxyfuel gas flame. It is
propelled onto the prepared substrate by the expanding fuel gases. In some ca-
ses, an additional gas jet may be used to-accelerate the powder particles (see
figure 3).

The fuel gases commonly used are acetylene, propane, and hydrogen.
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Figuré 3: Powder flame spraying

4.3.3 High velocity flame spraying . C
In high velocity flame spraying continuous combustion is obtained in a
combustion chamber. '
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The h1gh pressure generated in the chamber, in conjunction with an expanding
nozzle at the chamber outlet, produce a particulariy high velocity of flow in
the gas jet. Material is fed into the high veloc1ty gas stream, ensuring a rapid

acceleration of the particles (see figure 4).

Fuel gases, such as acetylene, propane, propylene, methylacetylene- prdpad1ene
and hydrogen may be used and 1iquid fuels such as diesel or kerosene may also be

used.
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Figure 4: High velocity flame spraying

4.3.4 Detonation spraying

In detonation spraying the gun contains a chamber into which are injected cer-
tain quanties of a powder. The gas mixture in the chamber is detonated at
controlled intervais. This creates a hot, high velocity gas stream that heats.
the powder to its plastic or molten state -and accelerates the particles as they

leave the gun barrel.

The so- called "detonation gun" consists of this barrel and the gun chamber. The
injected gas and powder mixture is detonated by an electric spark. The resulting
-shock wave generated in the barrel accelerates the particles, which are further
heated in the flame front and are propelled in a directed jet onto the prepared
substrate. Nitrogen is used to flush clean gun chamber and barrel after every

detonation (see figure 5).
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Figure 5: Detonation spraying
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