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ForewordThis European Standard has been prepared by Technical Committee CEN/TC 240 "Thermal spraying and thermally
sprayed coatings", the secretariat of which is held by DIN.

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by endorsement, at the latest by September 2001, and conflicting national standards shall be withdrawn at the latest
by September 2001.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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The surface preparation of a work part may have a substantial effect on the performance of sprayed coatings
especially with regard to their adhesion to the substrate and thus their protective action. In this standard, important
principles are defined which must be taken into consideration when surfaces of metallic parts are prepared for
thermal spraying. They are valid for new production as well as for the repair of worn parts. This European standard
provides information – additional to that given in EN 22063 – relating to the necessary procedures and media.

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 listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 22063
Metallic and other inorganic coatings – Thermal spraying – Zinc, aluminium and their alloys (ISO 2063 : 1991,
modified)

EN ISO 8503-1
Preparation of steel substrates before application of paints and related products – Surface roughness
characteristics of blast-cleaned steel substrates – Part 1: Specifications and definitions for ISO surface profile
comparators for the assessment of abrasive blast-cleaned surfaces (ISO 8503-1:1988) 

EN ISO 8503-2
Preparation of steel substrates before application of paints and related products – Surface roughness
characteristics of blast-cleaned steel substrates – Part 2: Method for the grading of surface profile of abrasive
blast-cleaned steel – Comparator procedure (ISO 8503-2:1988) 

EN ISO 8503-3
Preparation of steel substrates before application of paints and related products – Surface roughness
characteristics of blast-cleaned steel substrates – Part 3: Method for the calibration of ISO surface profile
comparators and for the determination of surface profile – Focusing microscope procedure (ISO 8503:1988)

EN ISO 8503-4
Preparation of steel substrates before application of paints and related products – Surface roughness
characteristics of blast-cleaned steel substrates – Part 4: Method for the calibration of ISO surface profile
comparators and for the determination of surface profile – Stylus instrument procedure (ISO 8503-4:1988)

EN ISO 11124-2
Preparation of steel substrates before application of paints and related products – Specifications for metallic
blast-cleaning abrasives – Part 2: Chilled-iron grit (ISO 11124-2:1993)

EN ISO 11125-2
Preparation of steel substrates before application of paints and related products – Test methods for metallic
blast-cleaning abrasives – Part 2: Determination of particle size distribution (ISO 11125-2:1993)

                         
EN ISO 11126-3

Preparation of steel substrates before application of paints and related products – Specifications for non-metallic
blast-cleaning abrasives – Part 3: Copper refinery slag (ISO 11126-3:1993)

EN ISO 11126-4
Preparation of steel substrates before application of paints and related products – Specifications for non-metallic
blast-cleaning abrasives – Part 4: Coal furnace slag (ISO 11126-4:1993)

EN ISO 12944-4
Paints and varnishes – Corrosion protection of steel structures by protective paint systems – Part 4: Types and
surface preparation (ISO 12944-4:1998) 

ISO 8501-1
Preparation of steel substrates before application of paints and related products – Visual assessment of surface
cleanliness – Part 1: Rust grades and preparation grades of uncoated steel substrates and of steel substrates
after overall removal of previous coatings 
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EN ISO 11126-7
Preparation of steel substrates before application of paints and related products – Specifications for non-metallic
blast-cleaning abrasives – Part 7: Fused aluminium oxide (ISO 11126-7:1995)

3  PrinciplesIn order to provide satisfactory adhesion of sprayed coating to the substrate, the surface shall be properly prepared
and the subsequent spraying carried out with a minimum of delay

1).

The metallic surface shall be processed until a technically clean interface is generated. Welding splashes and
residues of welding slag shall be removed, and welding seams and brazed or soldered joints must be prepared with
particular accuracy. Oxides, oil, grease and similar contamination shall be removed. The roughness of the surface
shall enable a good mechanical locking of the sprayed coating to the substrate. Grit blasting is a suitable method
for obtaining appropriate roughened and activated metallic surfaces, thereby also enlarging the effective area.

The surfaces shall be kept dry during the preparation and spraying process. For outdoor spraying this requirement
shall be met by taking suitable precautions.

4  Methods of surface preparation
Depending upon the function of the sprayed coatings and the initial condition of the surface different preparation
procedures are used. In all cases scale, rust, dust, and other contaminants shall be removed by mechanical
cleaning.

4.1  Degreasing

Oil and grease contaminants shall be removed thoroughly prior to processing the surface. In particular attention shall
be given to bores and channels. Design of components shall be such as to allow fluids to drain out. Degreasing can
be done by heating, dipping and spraying processes with or without additional mechanical support by ultrasonic,
brushing or steam jet blower. Aqueous wash solutions or organic solvents are suitable. For the application of wash
solutions a mild alkaline phosphate cleaner with a high content of surfactants may be preferred. Whenever possible
phosphatfree cleaner should be used. The application of chlorinated fluoro hydrocarbons shall be avoided due to
their detrimental effect on the environment. Subsequent rinsing and drying is necessary.

4.2  Grit blasting

4.2.1 Cleanliness

For the thermal spraying of corrosion protective coatings a standard preparation by grit blasting is sufficient to
provide a standard of cleanliness in accordance with the standard Sa 3 as described in ISO 8501-1 and roughness
as described in EN 22063. For corrosion protection coatings of zinc alloys Sa 2,5 may be sufficient. For other
sprayed coatings, e.g. wear resistant coatings, Sa 3 is necessary but often not sufficient for the purpose. This has
to be agreed upon by the interested parties.

The preparation by grit blasting will vary depending on the type and size of the abrasive, blasting parameters, e.g.
blasting time, distance, angle, particle velocity and machine type. Furthermore, the wear rate of the abrasives
substantially effects the properties of a grit blasted surface. Therefore, the operating parameters for grit blasting (see
EN ISO 11124-2) shall be adequate to meet the roughness criteria and, if necessary, have to be optimised by grit
blasting test pieces.

4.2.2 Roughness

Since roughness is not the only requirement of the surface preparation for thermal spraying, details of the roughness
(peak-to-valley height) have been disregarded as well as their control. Specific roughness patterns shall be agreed
and these will serve as reference for the profile required. In EN ISO 8503 Parts 1 to 4, specifications and definitions
for ISO surface profile comparators for the assessment of abrasive blast, cleaned surfaces and methods for the
production of test pieces are outlined. When assessing the roughness, care shall be taken to avoid contamination
of the prepared part.

Care should be taken, when necessary, to avoid unwanted material loss through exessive blasting.

                                               

     1) Time permissible for a break depends upon material to be coated and the influences exerted on the
prepared surface, e.g. dust, vapours, and moisture (temperature below dew point, rain, etc.)
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Adequate precautions shall be taken to ensure removal of oil and moisture from the air supply as these
contaminants have a harmful effect on the quality of the surface preparation and thus on the bond strength of the
sprayed coating.

For grit blasting equipment see EN ISO 12944-4.

4.2.3  AbrasivesThe blasting medium can be selected according to the standards of EN ISO 1126-3, EN ISO 11126-4, EN ISO
11126-7 and EN ISO 11124 and it shall be clean and dry. It shall be ensured that circulating blasting media have
not been in use before for other purposes where impurities may have been introduced, e.g. during grit blasting of
plastics, removal of coatings, blasting of oily or contaminated surfaces. Only sharp edged blasting media will
generate a suitable roughness.

4.2.3.1  Fused alumina and silicon carbide

Fused alumina (EN ISO 11126-7) and silicon carbide exert an intense effect due to their high hardness and sharp
edges and are suited therefore for very hard surfaces. Due to the limited lifetime of alumina and SiC-grit the degree
of deterioration shall be assessed by regular inspection.

Particular care has to be taken with SiC to ensure that embedded particles are removed from the prepared surface.

4.2.3.2  Chilled iron grit



Page 7
EN 13507:2001

4.3  Threading / GroovingThreading or grooving, followed by grit blasting may be used where appropriate. In particular if parts are to be
coated internally (bushing) against abrasive wear or if thick repair coatings (> 0,8 mm) are required. The thread
serves to reduce

 the effect of shrinkage forces. The grooving should have a rounded profile.Threading shall be done
without any liquid cooling or lubrication agents. The depth of the groove must be adjusted to the final coating
thickness. It is necessary to assess whether the rough thread will unduly reduce the fatigue strength.

4.4  Roughening by electric spark

This method shall be used only for thick walled parts with hard surfaces which are loaded statically. Nickel
electrodes are melted in an electric arc and applied to the cleaned surface as fine particles. The thin crater like layer
offers good possibilities for anchoring of the sprayed coating. Subsequently blasting with very fine grit is
recommended.

4.5  Cleaning by reversed transferred arc

In vacuum plasma spraying oxide layers are removed from the substrate by using a reversed transferred electric arc
(negative polarity at the work piece). At the same time the part can be preheated without formation of new oxides
as it is under vacuum.

4.6  Bond coatings

Adhesion of sprayed coatings to the substrate can be increased or even made possible by spraying of bond
materials, e.g. Al containing materials, nickel base materials, molybdenum, or other metals.

4.7  Precautions for health and safety protection

Equipment, materials and abrasives used for surface preparation can be hazardous if used carelessly. Many national
regulations exist for those materials and solvents or abrasives that are considered to be hazardous during or after
use (waste management), such as free silica or carcinogenic or toxic substances respectively. Therefore for grit
blasting, provisions for personal body protection, especially eye protection at the working place and for protection
of the environment shall be observed as well as any special governmental requirements. It is important to ensure
that adequate instructions are given and that all required precautions are exercised.

5  Preheating
Preheating of a work part can be advisable for various reasons:

– Prevention of moisture due to condensation.

Condensation of atmospheric moisture is reliably avoided by a work part temperature of more than 50 °C . For
powder flame spraying usually a preheating temperature of 70 °C to 80 °C is recommended to avoid
condensation of products of combustion.

– Reduction of tensile stress and the danger of crack formation in the coating due to shrinkage.

The substrate may be preheated to the temperature which will be reached during spraying. The optimum
temperature depends upon numerous parameters. For internal coatings in bores and tubes or for the application
of coatings on moulds preheating will be necessary to avoid coating separation.

– In some individual cases, especially for bond coatings, preheating of the work piece can increase the adhesion
of sprayed coatings.

In any case, oxidation or other contamination of the substrate surface shall be avoided.

6  Masking
Before the pre-treatment, areas of the workpiece which shall not be covered by a coating, e.g. keyway, guide
groove, gear rim, and such features shall be protected by masking. Self bonding tapes, hardwood, rubber, silicone
rubber, or metallic masks may be suitable. Precautions shall be taken to ensure that the masking material does not
contaminate the surface to be sprayed at all times. If possible the same masking can be used also during blasting
and spraying.
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