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Foreword

The text of EN ISO 14918:1998 has been prepared by Technical Committee CEN/TC 240 "Thermal spraying and
thermally sprayed coatings", the secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC
107 "Metallic and other inorganic coatings".

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endorsement, at the latest by April 1999, and conflicting national standards shall be withdrawn at the latest by April
1999.

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this standard.

ance,
Germany, Grg¢ece, Iceland, Ireland, Italy, Luxembourg, Netherlands Norway, Portugal, Spam Sweden SWltzerIand
and the Unite¢l Kingdom.
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Introduction
This standard covers the principles of the approval testing of sprayer performance for thermal spraying.
The quality of work involved in thermal spraying depends on the skill and job knowledge of the thermal sprayer.

The ability of the thermal sprayer to follow verbal and written instructions and testing of his skill are therefore important
factors in ensuring the quality of the thermally sprayed product.

This standard is intended to provide the basis for the mutual recognition by examining bodies for approval relating to
thermal sprayer's competence in the various fields of application. Tests shall be carried out in accordance with this
standard unless more severe tests are specified by the relevant application standards when these shall be applied.

The thermjal sprayer's skill and job knowledge continue to be approved only if the thermal sprayer is workjng with
reasonable continuity on thermal spraying work within the extent of approval.

All new approvals are to be in accordance with this standard from the date of this issue.
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1 Scope

This standard gives procedural instructions for approval testing of thermal sprayers. It defines essential requirements,
ranges of approval, test conditions, acceptance requirements and certification for approval testing of thermal spray
performance.

During the approval test the thermal sprayer shall be required to show adequate practical experience and job
knowledge of thermal spraying processes, materials and safety requirements for which he is to be approved,
information on these aspects is given in Annex A.

This standard shall be used when the thermal sprayer's approval is required by the standard, the purchaser, by
inspection authorities or by other organisations.

The thermdl spraying processes referred to in this standard include those spraying processes which are designated as
manual or mechanized.

Due to the| variety and specialisation of automatic systems for thermal spraying where the thermal sprayer|has no
direct influgnce on the spraying process, this standard is not applicable in those circumstances.

The certificate of approval testing is issued under the sole responsibility of the examiner or’test body.

2 Normative references

This Eurogean Standard incorporates by dated or undated reference, ptovisions from other publications| These
normative fleferences are cited at the appropriate places in the text and the\publications are listed hereafter. Fopr dated
references| subsequent amendments to or revisions of any of these publieations apply to this European Standard only
when incorporated in it by amendment or revision. For undated referénces the latest edition of the publication feferred
to applies.

EN 582
Testing|of thermally sprayed coatings — Determination-of adhesive tensile strength

EN 657
Thermgl spraying — Terminology, classificatian

EN 1274
Powderss for thermal spraying — Compgasition — Technical supply conditions

EN 1395
Acceptance inspection of thermal spraying equipment

EN 22063
Metallidand other ingrganic coatings — Thermal spraying — Zinc, aluminium and their alloys

ISO 6507-1
Metallic materials — Hardness test — Vickers test — Part 1: HV 5 to HV 100

ISO 6508
Metallic materials — Hardness tests — Rockwell test (scalesA—-B—-C-D-E—-F-G—-H-K)

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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3  Definitions

For the purpose of this standard the definitions in EN 657 and the following apply.

3.1 thermal sprayer: a person who performs thermal spraying with a manual or mechanized system.
3.1.1 manual thermal spraying:  where the spraying gun or torch is manipulated by hand.

3.1.2 mechanized thermal spraying:  where some aspects of the process are mechanized, with the gun/torch not
manipulated by hand.

3.1.3 automaficthermat-spraying—attoperationstypicat of the—sprayingprocessarefulty mechamnizednctuding all

handling, e.g.|workpiece loading and unloading, and are integrated in a programmed system.

The terms of fnanual, mechanized and automatic thermal spraying are summarized in table 1.

Table 1: Terms of thermal spraying

térm gun movement workpiece movement workpiece loading
unloading
m4gnual manual manual/mechanized manual/mechanizefl
mechanized mechanized mechanized manual
autgmatic mechanized mechanized mechanized

3.2 examingr or examining body:  a person or organisation who verifies compliance with the applicption
standard.

3.3 specific |acceptance criteria:  a document providing in detail the criteria by which a thermal spfayer
can be tested to be approved for a particular spraying technique or application area.

3.4 test piede: in the sense of this standard, thejthermal spray workpiece used for the approval test.

3.5 test specimen: in the sense of thiststandard, a portion cut from the test piece in order to perfofm a
specified andlytical test.

3.6 test: in[the sense of this standard, a series of operations which will include the making of a thermally
sprayed test piece and subsequént-non-destructive and/or destructive testing and reporting of results.
4  Essenfjal requirements for approval testing

4.1 Geneyfal

The criteria dpéecified in this clause shall be examined in order to identify the ability of the thermal sprayer in
these areas.

The thermal sprayer's approval test shall be carried out on test pieces and is independent of the type of
construction.

For all thermal spraying processes and operations there exists basic job knowledge and specific knowledge
related to the process, on which the thermal sprayer shall be tested, see Annex A.
4.2  Equipment operation

The thermal sprayer shall be tested to determine his knowledge of the equipment. Further details see A.4.3.
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4.3  Masking procedure

The thermal sprayer shall be tested to determine his knowledge of proper masking procedures for both surface
preparation and spraying.

4.4  Surface preparation

The thermal sprayer shall approve the surface of the thermal spray test piece which are used for qualification.
He should also maintain a properly prepared surface during the qualification testing.

45 Enyironmentat-conditions
The thermial sprayer shall approve the environmental conditions such as temperature, humidity, dew point, as
being suitable for spraying the test pieces.
4.6  Application equipment

Test resulfs, gained from test pieces sprayed with actual production equipment, ‘er)equipment similar|to it in
the view df the certifying examining body and representative of said equipment's’ quality, shall be util|sed for
thermal sgrayer qualification.
5 Range of approval
5.1 General

Thermal dprayers shall be qualified for thermal spraying*to a specific coating process and method of
application. The qualification shall only be valid for that\specific coating process and method of application.
The thermpl spraying processes and methods of applieation covered by this standard are identified in 5.2.
5.2  Thermal spraying processes

5.2.1  Giouping of thermal spraying processes

This standpard covers the following thermal spraying processes according to EN 657:

— flamg spraying;
— arc spraying;
— plasma spraying;

— high yelocity flame spraying;

— powder spraying;

— wire spraying /rods/cords.

5.2.2  Application method
— manual

— mechanized
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5.2.3 Mate

rials

©1SO

The materials given in Annex B are the specific materials to be used in the approval test. The following

materials are

given only for information to show which material is appropriate for each process.

Appropriate materials for various processes:

Flame spraying: powder, wire or rods: / Arc spraying:

— Metals and alloys (for engineering purposes)
—Zinc and aluminium and their alloys (for corrosion protection)

Flame spifaying: powder, wire or rods:

— Self-flux

Plasma sy

ing alloys

raying

— Metals 3
— Ceramid
— Metal b3

High velo

nd alloys
S
sed carbides/carbides

City flame spraying:

— Metals 4
— Metal bz

5.3.  Qualif

nd alloys
sed carbides

cation scope

The requirenpents for initial thermal sprayer qualification will be different for each of the classifications i

above. Qual
experience irf

The thermal
application n

Also informa
those invokir

5.4  Super

The thermal

fication in one category (proces§ and application method) would not imply any abilit
practising the specific thermal spraying technique in any other category.

sprayer qualification level shall be indicated by the thermal spray process, followed b
nethod e.g. manual operation of plasma arc equipment would be written as "Plasma: Marj
tion on the type of material (5.2.3) sprayed for qualification shall be available upon reque
g this standard.

vision

Epraying.and testing of the test pieces shall be withessed by the certifying body .

h 5.2
y or

the
ual".
5t by

5.5  Shapes and dimensions of test pieces

Shapes and dimensions of test pieces and test specimens are as detailed in the specific acceptance criteria for

each thermal

spraying process (see Annex B).

5.6 Test methods

These shall be as detailed in the specific acceptance criteria. When test specimens are metallographically
examined, then they should be compared to test pieces which are known to be satisfactory, which have been
mounted and polished in the same way, and at the same time, to avoid preparation discrepancies.
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5.7  Acceptance requirements for test pieces

Acceptance requirements for test pieces are as detailed in the specific acceptance criteria. Test pieces shall be
evaluated according to the acceptance requirements specified for each spray process and material type in the
specific acceptance criteria.

5.8. Spray materials for tests
For each of the equipment categories listed in 5.2.1 there is a variety of consumable types as detailed in 5.2.3.

The thermal sprayer can elect to be tested in any one of these categories but the specific material to be used
within that category is fixed in the specific acceptance criteria.

For example a plasma thermal sprayer may choose to be tested spraying ceramics. In this category thegpecific
acceptance criteria specifies aluminium oxide/titanium oxide 87/13 (Spray powder EN 1274 — 42.3 -|45/22 -
blended) { as the actual material to be used.

6 Examination and testing
The thermjal sprayer shall be tested in two ways. Firstly he shall complete a job_knowledge test to defermine
his knowlldge of the process, and secondly he shall undergo a practical test‘to*demonstrate his skill in the
appropriate area.

6.1 Jol knowledge test
The thermfal sprayer shall satisfactorily complete a test covering/the appropriate coating process, appglication
method and material. The written test should be prepared by‘the certifying body. For particular aspects to be
tested, seqd Annex A.
6.2 Prgctical test
The thermial sprayer shall be tested to determine whether he has the practical skills necessary for the thermal
spraying grocedure, as detailed in the specific acceptance criteria (according to Annex A and Annex B)
7 Re-tests

7.1 General

In the evgnt of the thermal sprayer's failure to meet the requirements of this standard, a re-test may be

scheduled| at the dis€retion of the examiner in accordance with the acceptance criteria, but not without
additional ftraining-and not normally within three months of the last test.

7.2  Additional tests

If during spraying the thermal sprayer can show that there is some extraneous fault preventing spraying a
good test piece, a new attempt may be made when the fault has been corrected.

8 Period of validity
8.1 Initial approval

The validity of the thermal sprayer's approval begins from the date when all the required tests are satisfactorily
completed. This date may be different to the date of issue marked on the certificate.


https://standardsiso.com/api/?name=4fa0402bca3d13759c4bef5ebfc401b4

ISO 14918:1998(E)

A thermal sprayer's approval shall remain valid for a period of three years providing that the relevant
certificate is signed at six month intervals by the employer/co-ordinator and that all the following conditions

are fulfilled:

8.2

8.2.1

Prolongation

Period

A thermal sprayer shall require requalification every three years.

8.2.2  Ther
The thermal
8.2.3

A thermal sq

natsprayer-andproductionspraying

Eprayer must carry out production spraying without lapses of 6 months or more.

Interfuption periods in thermal spray works

rayer who has not carried out production spraying for a period of six moenths shall follov

initial thermdl sprayer qualification procedure to regain a qualified status.

8.3 Requ

After the nor
of acceptablg

Frements

mal expiry of the certificate, the requalification requirement'shall be satisfied by thermal spr4
b test specimens. No job knowledge test should be required, providing said results have

obtained within a six months period of the requested re qualificatiof.

8.4 Scheq

It should be
place as schg
8.5
Thermal spr3

operations o

9 Certifi

9.1 Final

Final approvi
operating the

uling

the responsibility of the thermal sprayer*and the employer to ensure that requalification 1
duled.

Thernpal sprayers with an expired er\cancelled qualification status

yers with an expired or cancelled qualification shall not be permitted to perform thermal g
N parts covered by this\standard.

cation

hpproval

| should depend upon the thermal sprayer's ability to satisfactorily demonstrate his proficien|
edquipment and spraying the coating test pieces.

the

ying
pbeen

akes

pray

cy in

9.2

Records

Records of qualification and test results should be maintained by the certifying agent for a period of ten years.
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10 Designation

The thermal sprayer approval test shall be designated by the following informations:
— Number of this standard
— Thermal spray process
— Application method

Thermal sprayer approval test EN ISO 14918 Flame spraying — manual
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Annex A (normative)

Job knowledge

Al General

For the initial qualification of thermal sprayers the test of job knowledge is required.

This annex outlines the job knowledge that a thermal sprayer shall have to ensure that the procedures are
followed and common practices are complied with.

The actual tests of a thermal sprayer's job knowledge can be given by any of the following methods or
combinationgofthesemethods:

— written {ests

— oral examination

— computeér testing

— demonstration/observation testing

The test of jop knowledge is limited to matters appropriate to the thermal spraying’process used in the test.

A.2 Requifements

The job knowledge of the thermal sprayer shall be specifically teste@’in the following areas:
A.2.1  Theral spraying equipment

Basics: includling gas/electrical energy supply devices, essential components, cooling systems, for| the
specific procgss in which the thermal sprayer wantsto  pass the qualification test.
A.2.2  Thernal spraying process

Basics: includling preparation of the workpiece, geometrical aspects, masking, measuring methods duiring
spraying, control of parameters, workpiece storage and post treatments.

A.2.3  Subgtrate materials/and consumables  including identification, storage, handling.

A.2.4  Safefy and.accident prevention

Basics: including'safe assembly, setting up and closing down procedures, personal protection, | fire
hazards, dust explosions, electrical hazard, flash backs, leak detection, radiation, noise - specific to the
process to be qualified in.

A.2.5 Methods of testing thermal sprayed coatings

Visual inspection, basic knowledge about adhesion testing, coating structure and imperfections of the
coating.
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A.3 Surface preparation during the qualification test

The thermal sprayer shall demonstrate an understanding of the interactions of cleaning, degreasing, different
mechanical surface roughening methods, preheating and storage so that he is able to assess the quality of
prepared substrate surfaces.

The thermal sprayer shall be able to recognise the suitability, or otherwise, of a surface to accept the proposed
coating system.

The thermal sprayer shall demonstrate an awareness of the effects of blast cleanliness and profile and also of
what level of preparation is required for different types of coating.

For examjmatiompurposes,madequate, adequate—andgood—test—piece—surfaces—statte—presented; to the
thermal sgrayer as follows:

a) surface blasted with ball shot to provide clean surface but without a sharp profile;
b) surface blasted for too short a time, leaving excessive contamination;
c) surface blasted too much, leading to polishing as the profile is reduced;
d) surfpce contaminated with oil or dust;
e) surface blasted correctly, giving a clean metal surface with a good sharp profile appropriatd to the
coating type. The surface as prepared shall be free of dust arising from other spraying operations,|broken
down Rlast media etc.
The thermial sprayer shall be questioned on which of the test pieces is acceptable and why. He should jalso be
questioned on the reasons behind the acceptability, e.g. effect\of contamination etc. The thermal sprayr shall
also be aware of other factors which may reduce the receptiveness of the surface for spraying.
A.4  Other factors to be tested during the qualification test
A4.1  Material storage
The thermal sprayer has to demonstrate his knowledge concerning conditions of storage and handling of
spray mategrials (consumables) and theirlinfluence on coating quality.
A.4.2  Masking Procedure
The thermal sprayer should be tested to determine his knowledge of proper masking procedures fpr both
surface prgparation afid-spray process. Where certain areas of a workpiece are not to be sprayed, thege shall
usually bel maskedeff. This can be done using a variety of techniques, which may be appropriate degending

upon the geometry of the piece and the type of coating being applied. For example, paper tape can be used to
mask off z|nc$pray only but cannot be used for high melting point materials or as protection against blgsting.

The thermal sprayer shall show an awareness of the correct method for the work in hand.

A.4.3  Equipment operation

The thermal sprayer should be tested to determine his knowledge of the equipment. He shall put into
operation thermal spray equipment according to the procedure and operating manual provided by the
equipment manufacturer. The thermal sprayer's knowledge should not be limited to normal operation; rather,
he should be sufficiently skillful to recognise when the equipment is not functioning normally.
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A.4.4  Application of the coating

The thermal sprayer has to show that he is able of assessing the preparation of the part to be sprayed,
considering geometrical factors such as holes, fasteners etc. and operating the equipment by setting it up,
spraying the coating and assessing the result.

A.4.5 Safety aspects concerning personal health, safe handling of the entire equipment and environmental
safety requirements

The thermal sprayer has to show his knowledge about these areas during the practical testing. Particular
attention should be paid to the proper handling of all connections whether electrical, gas or air, as historically
most accidentsimvotvingmetatsprayimgequipment derive fronTtheseconmections:

10

©1SO
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Annex B (normative)

Specific acceptance criteria

B.1 Flame or arc spraying: Zinc, aluminium and their alloys for corrosion protection
Instructions

The equipment, of whatever type, shall always be set up by the thermal sprayer and used in accordance with
the manufacturers instructions.

a) Practicajtest=testingofthermatsprayer's-skitt

Particular points to note are that the spray gun is used at a range according to manufacturer's recommendatio-
ns, as neaft normal to the surface as possible and that the coating produced is free from lumps,-dust inqlusions
and coarsg textured areas and is of a uniform thickness.

Test piece|production

Test piece|of low carbon steel according to figure B.1 of rolled 150 mm equal arigle section, 8 mm thick pt mini-
mum and 500 mm long shall be prepared by grit blasting and the thermal sprayer shall not spray withput first
accepting the quality of the preparation and the suitability of the environmeént. The thermal sprayer shpll then
spray a copting of aluminium to a minimum thickness of 0,15 mm overoth internal faces of the plate.

b) Testing |of the sprayed coating:

Thickness jtest
The thermal sprayer shall be provided with a thickness gauge by which he may assess the thicknes$ of the
coating o no more than three occasions. Using,the same gauge the assessor shall then test the plate as
described [in EN 22063 for general thickness and(uniformity of thickness. If the coating thickness lies between
0,15 mm and 0,25 mm at all tested points, then the thermal sprayer shall be deemed to have passed thig test.

Spray qualit
Using the pame sprayed plate the_examiner shall inspect the coating for texture and freedom from lumps, dust
inclusions|and blisters. If nossuch imperfections are present the thermal sprayer shall be deemed fo have
passed thip test.

Adhesion test

An adhesipn test shall be performed in accordance with EN 22063.

B.2 Flame or arc spraying: Metal and alloys for engineering purposes
Instructions

The equipment, of whatever type, shall always be set up by the thermal sprayer and used in accordance with
the manufacturers instructions.

11
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a) Practical test — testing of thermal sprayer's skill

Particular points to note are that the spray gun is used at a range according to manufacturer's recommendatio-
ns, as near normal to the surface as possible and that the coating produced is free from lumps, dust inclusions
and coarse textured areas and is of a uniform thickness.

Test piece production:

The test piece according to fig. B.2 shall be a round bar of low carbon steel 75 mm diameter by 250 mm in
length, undercut to a depth of 0,5 mm for a length of 150 mm centrally. The thermal sprayer shall spray
sufficient stainless steel: spray powder EN 1274 — 6.5 — 45/22 — atomized, or equivalent wire material — to allow

the deposit tgbemmachimed;, byamappropriate techmique;, totheorigimat 75 mmrdiameter————————————

b) Testing of [the sprayed coating:

Thickness test:

It shall be the thermal sprayer's responsibility to determine what this thickness shouldybe, but it should not
exceed 1,0 mm in any case and 0,80 mm if a mechanical traverse is used. The coating-thickness shall be t¢sted
in at least foyr places along the bar.

Spray quality

Using the safne sprayed test piece the assessor shall inspect the coating for texture and freedom from lumps,
dust inclusiops, cracks and blisters. If no such imperfections are present the thermal sprayer shall be degmed
to have passgd this test.

Machining tesst

After visual ihspection the bar shall be machined to(75 mm diameter to confirm an adequate coating thickhess.
Provided thaf the original thickness was not excessive, and that the coating cleans up over the entire sufface
upon machining, then the thermal sprayer shall be deemed to have passed the thickness test.

The machined surface shall be inspected.for over-heating, excessive porosity, cracks, and detachment, bearing
in mind the difference between spraying/and machining effects.

Adhesion test

An adhesion(test shall b&>performed in accordance with EN 582 using six test pieces and the results shall not
fall below 20%6 of the highest value.

B.3 Flamg spraying: Self fluxing alloys for engineering purposes

Instructions

The equipment, of whatever type, shall always be set up by the thermal sprayer and used in accordance with
the manufacturers instructions.

a) Practical test — testing of thermal sprayer's skill

Particular points to note are that the spray gun is used at a range of between 100 and 150 mm, as near normal
to the surface as possible and that the coating produced is free from lumps, dust inclusions and coarse
textured areas and is of a uniform thickness.
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Test piece production:

The test piece according to fig. B.3 shall be a round bar of low carbon steel generally 75 mm diameter by
250 mm in length. The two ends of the bar shall be reduced to 50 mm diameter to 75 mm from each end. The
thermal sprayer shall spray sufficient nickel base 40 Rockwell C type self fluxing alloy — spray powder EN
1274 - 2.10- 106/53 — atomized — to allow the deposit to be machined, after fusing, by an appropriate
technique, to 77 mm and 52 mm respectively. It shall be the thermal sprayer's responsibility to determine what
this thickness should be. The thermal sprayer shall then fuse the coating.

b) Testing of the sprayed and fused coating:

Spray quatity
Using the |same sprayed and fused test piece the assessor shall inspect the coating for texture @nd feedom

from lumgs, cracks and blisters. If no such imperfections are present the thermal sprayer shall be degmed to
have passgd this test.

Machining test
After visudl inspection the bar shall be machined using a single point tool, to 77 mm and 52 mm diameter as
appropriate to confirm an adequate coating thickness. Provided that the original thickness was not ex¢essive,
and that the coating cleans up over the entire surface upon machining;\then the thermal sprayer ghall be

deemed td have passed the thickness test.

The machined surface shall be inspected for over-heating, excessive porosity, cracks, and detachment, pearing
in mind thg difference between spraying and machining effects.

Hardness test
A Rockwell C scale hardness test according to ISO 6508 shall be performed and the hardness shall be between
38 and 42 HRC.

B.4 Plagma Spraying — Materials for engineering purposes: Metals and alloys
Instructions

The equipment, of whatever type, shall always be set up by the thermal sprayer and used in accordance with

the manufpcturers instructions.

a) Practical test — testifig-of thermal sprayer's skill

The test plece according to figure B.4 shall be a round bar of low carbon steel 50 mm diameter by 250 mm in
length, undertut to a depth of 0,5 mm for a length of 150 mm centrally. The thermal sprayer sha|l spray
sufficient $0/20 nickel/chromium alloy — spray powder EN 1274 — 3.1 - 45/5 — atomized - to allow the deposit to
be machined, by an appropriate technique, to the original 50 mm diameter.

b) Testing of the sprayed coating:

Thickness test:
It shall be the thermal sprayer's responsibility to determine what this thickness should be, but it should not

exceed 1,0 mm in any case and 0,80 mm if a mechanical traverse is used. The coating thickness shall be tested
in at least four places along the bar.
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Spray quality

Using the same sprayed test piece the assessor shall inspect the coating for texture and freedom from lumps,
dust inclusions, cracks and blisters. If no such imperfections are present the thermal sprayer shall be deemed
to have passed this test.

Machining test

After visual inspection the bar shall be machined to 50 mm diameter to confirm an adequate coating thickness.
Provided that the original thickness was not excessive, and that the coating cleans up over the entire surface
upon machining, then the thermal sprayer shall be deemed to have passed the thickness test.

The machined surface shall be inspected for over-heating, excessive porosity, cracks, and detachment; beLring
in mind the difference between spraying and machining effects.
Adhesion Tesgt
An adhesion|test shall be performed in accordance with EN 582 using six test pieces(@nd the results shgll be
consistent to|within 20 % of the highest value.

B.5 Plasma Spraying — Materials for engineering purposes: Metal based-carbides/carbides
Instructiong
The equipmgnt, of whatever type, shall always be set up by the thérmal sprayer and used in accordance|with

the manufacfurers instructions.

a) Practical tgst — testing of thermal sprayer's skill

The test piege according to figure B.5 shall be a tube of low carbon steel of 50 mm (diameter) x 5 mm [wall
thickness) x |150 mm (tube length). The thermal,sprayer shall spray sufficient WC-Co 83/17 — spra{ pojvder
EN 1274 - 11}13 - 45/10 — agglomerated and sintered — to allow the deposit to be machined, by an appropgriate
technique. The coating thickness shall be asminimum of 0,2 mm thick and shall not exceed 0,5 mm.

b) Testing of the sprayed coating:

Spray quality

Using the safne sprayed‘test piece the examiner shall inspect the coating for texture and freedom from lumps,
cracks and blisters. If.no)such imperfections are present the thermal sprayer shall be deemed to have pdssed
this test.

Machining test

After visual inspection the tube shall be ground until the sprayed texture is removed. The ground surface shall
be inspected for excessive porosity, cracks and detachment, bearing in mind the difference between spraying
and machining effects.

Adhesion test

An adhesion test shall be performed in accordance with EN 582 using six test pieces and the result shall not fall
below 20 % of the highest value.
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Micro hardness

Micro hardness must be a minimum of 900 HV 0,3 Vicker's hardness test on a transverse section according to
ISO 6507-1. No cracks from the corners of the indent should be present.

Metallographical investigation

Metallographical investigation of the coating is limited to transverse cracks, delamination, substrate-coating
interface voids, which are not acceptable.
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Micro hardness

Micro hardness shall be the average of ten measurements of 700 HV 0,3 Vicker's hardness test on a transverse
section according to ISO 6507-1.

Metallographical investigation

Metallographical investigation of the coating shall show no transverse cracks, delamination, substrate-coating
interface voids, which are not acceptable.
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B.7

Instructions

High velocity flame spraying: Materials for engineering purposes — Metals and alloys

©1SO
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The test piece according to figure B. 5 shall be a tube of low carbon steel of 50 mm (diameter) x 5 mm (wall
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Instructions

The equipment, of whatever type, shall always be set up by the thermal sprayer and used in accordance with

the manufact

urers instructions.

a) Practical test — testing of thermal sprayer's skill

The test piece according to figure B. 5 shall be a tube of low carbon steel of 50 mm (diameter) x 5 mm (wall
thickness) x 1560 mm (tube length).. The thermal sprayer shall spray sufficient WC-Co 83/17 — spray powder
EN 1274 - 11.13, 45/10 agglomerated and sintered — to allow the deposit to be machined, by an appropriate
technique. The coating thickness shall be a minimum of 0,3 mm thick and shall not exceed 0,56 mm.
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b) Testing of the sprayed coating:

Spray quality

Using the same sprayed test piece the examiner shall inspect the coating for texture and freedom from lumps,
cracks and blisters. If no such imperfections are present the thermal sprayer shall be deemed to have passed
this test.

Machining test

After visual inspection the tube shall be ground until the sprayed texture is removed. The ground surface shall
be inspeu d-forexcessive pwuaiiy, tracksanddetachment; 'ut:dlilly frrimc-thedifferencebetween aJraying
and machining effects.

Adhesion test

An adhesion test shall be performed in accordance with EN 582 using six test piéce€s and the repult be
consistent|to within 20 % of the highest value. Minimum tensile adhesion strength 60 MPa.

Micro hardness
Micro harfdness shall be the average of ten measurements of 1000/HV 0,3 Vicker's hardness tegt on a

transverse section according to ISO 6507-1. No cracks from the corners.of the indent should be present.

Metallogrgphical investigation

Metallogrgphical investigation of the coating shall show o transverse cracks, delamination, substratefcoating
interface vioids.
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1) spray both inside surfaces
dimensions in mm, toleranees = 0,10 mm

Figure B.1: Test piece for flame or arc spraying of Al/Zn and their alloys

co R I e I | K
$ ASY S
s B
/X
50 150 *)
250
v
0
L5° -

*) spray over this area
dimensions in mm, tolerances = 0,05 mm

Figure B.2: Test piece for flame or arc spraying of metals and alloys
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