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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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any patent 1
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drawn to the possibility that some of the elements of this document may‘be'the subject of
s. ISO shall not be held responsible for identifying any or all such patent rights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or
st of patent declarations received (see www.iso.org/patents).

Any trade n S not

constitute a

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

For an expl
expressions

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t

and
b the

World Tradd
iso/forewor

Organization (WTO) principles in the Technical Bavriers to Trade (TBT), see www.iso
d.html.

org/

This document was prepared by Technical Committee 1SO/TC 107, Metallic and other inorganic coatings,
in collaboraftion with the European Committee for Standardization (CEN) Technical Committee CEN/
TC 240, Thermal spraying and thermally sprayed coatings, in accordance with the Agreement on technical
cooperation|between ISO and CEN (Vienna Agréement).

This first
[SO 14922-]
compared W

1999,
nges

edition of ISO 14922 cancels and replaces ISO 14922-1:1999, ISO 14922-2:
1999 and ISO 14922-4:1999, which have been technically revised. The main chd
ith the previous editions ‘are as follows:

the four

parts have been consolidated into one document;
the requiirements for theZmanufacturer now correspond to those of the parts;

the weighting of regiirements with +++ / ++ / + have been updated and are now requirement;

1

in 1,
ents,
irect

the requiirements’have been separated: the quality assurance requirements former classified
2, 3 now clearas QRC and QAL C, S, E, the three assessment groups as comprehensive requiremn
standandC{normal) requirements, elementary requirements titled and presented in d
comparSom I thTee Cotumns {m ATNEX C;

the dependence on ISO 9001 has been removed;

decision on QAL C, S, E by customer or manufacturer itself.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Thermal spraying processes are widely applied for producing industrial products and are mainly
applied for preventive protection of surfaces. The application can take place both within the workshop
as well as on site. Measures for the maintenance of worn coatings or of surfaces on components are
also in the field of use. Thermal spraying can be found in all industries, but especially in the aerospace,
stationary gas turbine, automotive, machinery construction, printing and chemical, and oil extraction
and refining fluid control industries, as well as for medical purposes and for steel construction in the
field of off-shore and on-shore, etc. Usually coatings are applied for anticorrosive and/or anti-wear
purposes, high temperature protection and against chemical attack, as well as for aesthetic or electrical

reasons.

Ther]
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audit.
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component.

The

established.

mal spraying belongs to the so-called "special processes"”, where the quality of the'co

luring service time, conditions and processes must be controlled. Therefore, a functi
rance system is made available for the coating factory, if necessary, in additional
hgement system (e.g. ISO 9001).

document provides three different levels of quality requirements.(comprehensive leve
S and elementary level E). These requirements can be defined by the customer’s design
ing to the thermal sprayed coating or to the component.

nting cannot

hambiguously determined by testing without damaging the component. For,-aty adequate use of
thermal sprayed coatings and in order to avoid quality or cost-intensive problenis when m3

nufacturing
onal quality
to a quality

C, standard
engineering

main elements of the quality assurance of the entire thermal spraying process for different
applications in accordance with quality assurance levels'C, S and E are listed in Annex B

or Annex C.

can be used to check the proper function of the quality assurance system when apply

document specifies requirements, tests and the scope of tests when qualifying the m
pecific requirements of the qualifying,procedure in accordance with the quality assur
. can be given by the general requirements of the quality management system of the c
act.

der to require a minimum of quality assurance measures for the manufacturing d

‘equirements specified in this document can be helpful when a quality assurance sys

ng a quality

anufacturer.
ance level C,
bmpany or a

document together with the relevant quality level can be stipulated by the customer/designer

f his or her

tem is being
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ISO 14922:2021(E)

Thermal spraying — Quality requirements for
manufacturers of thermal sprayed coatings

1 Scope

This document specifies quality requirements for manufacturers of thermal sprayed coatings to ensure

qual

NOTH
ISO 4

This
This

ty assurarnce for activities i tire fietdof production:

It is independent of the availability of a quality management system, e.g. ISO 9Q01y1S
5001, which concern the concept and organization of the quality management.

document defines the quality requirements that are of importance for thetmanufactur

document is applicable to thermal spraying including all the pre- and-post-treatments

coating process for new parts, for repairs and maintenance (e.g. aftergservice) at the wor

site.

2 Normative references

The
cons
undg

ISO 9

ISO
resp(

ISO 1
ISO 1
ISO 1
EN 1
requ
3

Fort

following documents are referred to in the text in¢such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced'document (including any amendme

712, Non-destructive testing — Qualificationtand certification of NDT personnel

12690, Metallic and other inorganic<‘coatings — Thermal spray coordination —
nsibilities

4917, Thermal spraying — Termindlogy, classification

4918, Thermal spraying —-Qualification testing of thermal sprayers

4923, Thermal spraying— Characterization and testing of thermally sprayed coatings
395-1, Thermal spraying — Acceptance inspection of thermal spraying equipment — Pa
rements

[erms.and definitions

he purposes of this document, the terms and definitions given in ISO 14917 and the foll

0 14001 and

ing route.

of the whole
kshop or on

heir content
applies. For
hts) applies.

Tasks and

it 1: General

bwing apply.

ISO
— 1
— 1
3.1

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

contract
requirements for the coating or for the component to be coated agreed between the contracting parties,
e.g. by specification, drawing, manufacturing instructions.

Td 1E€ Trmaimtain termminotogicat databases for use i standardizatiom at tie fottowing dddresses:

Note 1 to entry: In order to avoid coordination problems between the contracting parties, it is essential to
indicate a reference to the standard, including the publication date, according to which a contract was defined
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special process
manufacturing process, including surface preparation and certain post-treatments, where the results
of manufacturing cannot be confirmed entirely by subsequent quality and product tests and where, for
example, manufacturing faults might only be shown after putting the product into service

Note 1 to entry: For this document, "special process" refers to thermal spraying.

3.3

coating manufacturer
person or organization responsible for thermal spraying production

34
thermal sp
person who

Note 1 to ent

EWF Guideline 459.

3.5

thermal sp
person who
reference sp

Note 1 to entry: Such a training may be the ETS (European Thermal:Sprayer) in accordance with the
Guideline 507.

3.6
component]

part, structiire or construction that is partially or entirely covered by a thermal sprayed coating

3.7

quality ass
QAL
systematic

externally r
(3.6)

3.8

quality req
QRC
classificatio

function and safety of thé.components (3.6)

3.9
factory qua
FQC

raying coordinator
is trained and qualified, e.g. in accordance with ISO 12690 or equivalent

ry: Such training may be the ETSS (European Thermal Spraying Specialist) in accordance wit

Fayer
is trained and qualified in accordance with ISO 14918 or equivalent or qualified b
ecimens for a particular application

y

irance level

measures in the field of produetion/manufacturing, for maintaining the internal
quired quality of the produétion/manufacturing processes with regard to the compo

uirement class

h that defines‘\tequirements for the coating and relates to its importance for the pi

lity. control

h the

y job

EWF

y or
nents

oper

internal fun

ctioning unit or a company that1is independent oI the production unit and that1s respo

for keeping the intended or required quality guidelines

Note 1 to entry: FQC can be ensured by quality audits.

3.10

thermal spray procedure specification

TSPS

instructions for thermal spraying including any necessary parameters

Note 1 to entry: Instructions for pre- and post-treatment can be part of the TSPS.

sible
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4 Quality requirements for manufacturers and thermal sprayed coatings

4.1 General

Using this document, the quality requirements for the manufacturer for thermal spraying can be
selected in such a way that they fulfil the requirements for the component to be coated. In accordance
with 4.2 to 4.5, the appropriate level shall be selected in accordance with the importance of the thermal

spray coating for the function and safety of the component.

4.2

4.2.1

Plan
inor

of an
completion in the time schedule and serves to avoid reworks or other additional measures.

In g
com

Different requirements, which form the basis of establishing @nd defining a quality assur

fort

Audi
indej
the s

Itis g
out ¢

4.2.2

The
requ
impd

The 1

— (quality requirémeénts for the manufacturer in accordance with QAL-C: comprehen|

1

Quality requirements for the manufacturer

General

ned manufacturing, an adequate control, and testing of the manufacturing ane sufficie
Her to ensure the required function of components with thermal sprayed ceatings. The
adequate quality assurance system is an appropriate measure for a,successful pro

eneral, the manufacturer establishes the quality assurance,system in accordang
onents to be coated and the requirements of the coatings.

ermal spraying, are listed in Annex C in accordance withithe levels C, S and E.

Ls, which can be executed by an external test organization or internally by a depart
pbendent from the production, shall safeguard thefunctionality of the system and sha
tipulated conditions are maintained.

task and responsibility of the company’s executive officers to establish a regular cycle
xternal or internal quality assurance audits in accordance with the rules.

Requirements for the quality-assurance — Selection of the quality assurance I

hppropriate quality assurarice ‘level (QAL) C, S or E can be selected in relation to

rtance for the proper function and safety of the component. For details, see 4.4.

equirements of théAfactory related to the QAL are:

equirements;

ualityregquirementsforthe manufacturerinaccordance with QAL-S:standard qualityre|

udlity requirements for the manufacturer in accordance with QAL-E: element
eqiirements

nt measures
establishing
duction and

e with the

hnce system

ment (FQC)
| check that

for carrying

bvel

the quality

rement class (QRC), which“is given by the required properties of the sprayed coating and its

sive quality

quirements;

ary quality

4.3 Selection of the quality requirements for the thermal sprayed coating — quality
requirement classes

4.3.1 General

The QRC depends on the requirements of the sprayed coating and its importance for the proper
function and safety of the component. It can be required by the customer, by an agreement between the
contracting parties or by a general determination of the executing company itself. The specific level of
the requirements is specified as given in 4.3.2 to 4.3.4.

© IS0 2021 - All rights reserved
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4.3.2 Quality requirement class QRC1

Coatings of QRC1 are those where the function of the coating performs a main element of the design
and has a decisive influence on the function of the component. In the case of its failure under service
conditions, the function of the component or of a main part of it will be lost.

4.3.3 Quality requirement class QRC2

Coatings of QRC2 are those that support the function of a component. In the case of its failure under
service conditions, the function of the component or of a main part of it will be impaired. However, a

safe service

is safeguarded for a certain but limited time.

434 Qug

Coatings of

lity requirement class QRC3

QRC3 are those where the function of a component does not depend on thée function

of the coatifg. In the case of its failure under service conditions, the function of the component o

main parto

4.4 Selec

In general,

of C, where{
by an asseg
may, for ins
is very inse
requiremen

The instruc
assurance f¢

The requird
assurance
requiremen

q

4.5 Desig

The designg
and the stat

inthec
in the c

in the c{

it will not be impaired.

tion of the quality requirements for thermal spraying

components which have a QRC of 1 are likely to require the manufacturer to use a
s those with a QRC of 2 or 3 can require a QAL of S or E-However, this shall be de
sment of the function of the coatings and the complekity of their production. The
tance, be upgraded where repair is very difficult or downgraded if the required co
hsitive to process variations. Annex A, Figure A.1, presents a flow chart for definin
[S.

tions given in Table B.1 regarding the importance of different elements for the qy
r the different systems C, S and E shall be-followed.

ments specified in Table C.1 regarding the quality assurance elements for the qu

Ls shall be followed.

nation of the quality assurance level

tion of the required(quality assurance system shall include a reference to this docu
s of the requirements. The requirements shall be specified as follows:

hse of comprehensive requirements: SO 14922-C:2021;
ise of standard (normal) requirements: SO 14922-S:2021;

se ofielementary requirements: SO 14922-E:2021.

ality
- of a

QAL
rided
QAL
ating
b the

ality

ality

ystem comprehensive requiremeits, standard (normal) requirements and elementary

ment
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Annex A
(informative)

Flow diagram for selection of thermal spraying quality
requirements
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Quality assurance
requirements to the factory
acc. to the contract

no

No further actions

\

yes

/

General internal
determination available

Acc. to dptermination:
to QAL-G; [S; E (Annex B)

no

\i

Selection of quality requirements acc.
to QAL-G; S; E (Annex B)

\j

QAL-C

QAL-S

QAL-E

Reduction to relevant
conditions possible

Requirements to the factory according to the selected or required Quality Assurance Level (QAL)

Figure A.1 — Flow diagram for selection of thermal spraying quality requirements
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Annex B
(normative)

Requirements to the factory in accordance with QAL-C, QAL-S, and
QAL-E

Requirerments-to-the-factoryinaccordance-with-QAL-G-QAL-Sand-QAL-Eare-giveninTablg B.1.
Table B.1 — Requirements to the factory in accordance with QAL-C, QAL-S\and QAL-E
Codle Quality elements — Requirements C S E
1 Contract review +++ +1 +
2 Design review (safe coatability) +++ +4 +
3 Subcontracting ++4+ +4 +
4 Personal qualification and training (subject and safety related) ++4+ +4H ++
4.1 Personal qualification for thermal sprayer, +++ ++H +
in accordance with ISO 14918, job reference specimen 2
4.p Personal qualification for thermal spraying coordinator, +++ +1 +
in accordance with ISO 12690
5.1 Personal qualification for inspection.in general +++ +4 +
5.2 Personal qualification for inspection personnel, +++ +1 +
in accordance with ISO 9712; if applicable
Procurement (materials, tools) b +++ +4 +
6.1 Equipment for production (machines, blasting and spray equipment,
equipment for post-treatments, cranes, lifting devices, etc.)
6.2 Descriptien of the equipment P ++4+ +4 +
B Suitability of the equipment, in accordance with EN 1395-1 +++ +4 +
6.4 New equipment, in accordance with EN 1395-1 b +++ +4 +
7 Maintenance of equipment (planning, execution) b +++ +1 +
8 Health and environmental aspects +++ +4H +++
9 Process control, work preparation, procurement of spray and auxiliary ++4+ +4 +
material/production course, testing, supporting services (maintenance,
dispatch)
9.1 Production planning, work sequence plan +++ +4 +
9.2 Establishment of a TSPS +++ +4 +
9.8 Qualification of the TSPS by a procedure qualification or by experience +++ +4 +
9.4 Work instruction for surface preparation and post-treatments +++ ++ +
9.5 Establishment of a test plan, determination of test procedures, +4++ ++ +
scope of testing
9.6 Performance of manufacturing +++ ++ ++
Key
+++ = comprehensive requirements; ++ = standard requirements; + = elementary requirements; - = no deliver proof
necessary.

2 Jobreference specimen shall be applied for specific applications only.
b Belongs to ISO 9001 and shall be checked only when not audited by ISO 9001.

¢ Usually supply instructions inclusive data sheet with order instructions are compared. A batch testing can be necessary
in special cases only or in the case of contract requirements.

© IS0 2021 - All rights reserved 7
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Table B.1 (continued)

Code Quality elements — Requirements C S E
10.1 Identification of the spray material ¢ +++ +++ ++
10.2 Storage and handling of thermal spray material +++ ++ ++

Products delivered by the customer
11.1 | Testing of incoming material (identification, completeness, damages, dif- +++ +++ ++
ferences of contract conditions) (complaint management)
11.2 Storage and handling of packing and dispatch b +++ ++ +
12.1 Testing before thermal spraying +++ +++ ++
12.2 Inspection during thermal spraying +++ ++ +
12.3 Testing after thermal spraying +++ ++ +
12.4 Status of testing, in time documentation of finished works and testing +++ B+ -
13 Test equipment calibration P +++ G+ +
14 Management of defective products ++4 +++ +
15 Corrective measures in the case of inadmissible imperfections b e ++ +
16 Marking and tracing back P +++ ++ +
17 Quality report, establishing, archive +++ ++ +
Key
+++ = comprghensive requirements; ++ = standard requirements; + = elementdry requirements; - = no deliver proof]
necessary.

a  Job refergnce specimen shall be applied for specific applications only.
b Belongs tp ISO 9001 and shall be checked only when not audited by [SO 9001.

¢ Usually syipply instructions inclusive data sheet with order insttuctions are compared. A batch testing can be necepsary
in special cas¢s only or in the case of contract requirements.

8 © IS0 2021 - All rights reserved
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Annex C
(normative)

Quality elements and measures covering the quality assurance
in accordance with the comprehensive, standard and elementary
requirements

Qualjty elements and measures covering the quality assurance are given in Table C.1.

© IS0 2021 - All rights reserved 9
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