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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 1SO 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
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Foreword

The text of EN 1SO 14922-3:1999 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endorsement, at the latest by December 1999, and conflicting national standards shall be withdrawn at the latest by
December 1999.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following countries
are bounfiTo implement this European sStandard: AUstia, Belgium, Czech Republic, Denmark, Finland, Hrance,
Germany| Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switderland
and the United Kingdom.
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1 Scope
This standard specifies requirements so that:
— Itis independent of the type of the thermally sprayed structure.
— It defines quality requirements for thermal spraying both in workshops and on site.

— It provides guidance for describing a manufacturer's capability to produce thermally sprayed constructions to
meet specified requirements.

"'77777

This standard is appropriate when demonstration of a manufacturer's capability to produce thermally’ sprayed
constructipn, fulfilling specified quality requirements, are specified in one or more of the following:

— a coptract between involved parties;

— an application standard;

— arequlatory requirement.
The requjrements contained within this standard may be adopted in full or may be selectively deleted by the
manufactyrer if not applicable to the construction concerned. They provide @-flexible framework for the cornjtrol of
thermal spraying in the following cases:

—Casg 1

To prdvide specific requirements for thermal spraying in contraets’which require the manufacturer to have a guality
syster other than EN ISO 9001 or EN ISO 9002.

—Casg 2

To prgvide specific requirements for thermal spraying in contracts which require the manufacturer developing a
quality system.

— Casge 3

To prdvide specific requirements fof thermal spraying in application standards which uses thermal spraying as part
of its|requirements or in a cantract between relevant parties. It may however be more approprigte for
EN ISP 14922-4 to be used insuch cases.

2 Normative references

This Eurgpean stafidard incorporates by dated or undated reference, provisions from other publications. [These
normativeg references are cited at the appropriate places in the text and the publications are listed hereafter. For dated
referencep, subseguent amendments to or revisions of any of these publications apply to this European Standafd only
when incqrporated in it by amendment or revision. For undated references the latest edition of the publication refferred
to appliest

EN 473
Non-destructive testing — Qualification and certification of personnel

EN 582
Thermal spraying — Determination of the adhesive tensile strength

EN 657
Thermal spraying — terminology — Classification

© 1SO 1999 — All rights reserved 1
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EN 1274
Thermal spraying — Powders — Composition — Technical supply conditions
prEN 13214
Thermal spraying — Thermal spray coordination — Tasks and responsibilities
EN ISO 9001
Quality systems — Model for quality assurance in design/development, productuion, installation and servicing
(1SO 9001 : 1994)
EN ISO 9002
Qua"ty systems = Model for nln:\lify assurance-in Inrnrlnr‘finn, installation-and cnr\/ihing (IQﬁ 90021 QQA)
EN ISO 14918
Thermal gpraying — Approval testing for thermal sprayers
prEN 1SO 14919
Thermal |spraying — Wires, rods and cords for flame and arc spraying — Classification ~. [Fechnical supply
conditionis
EN ISO 149p2-1
Thermal ppraying — Quality requirements of thermally sprayed structures — Part 1: Guidelines for selection and pise
ISO 8402 : 11994
Quality mmanagement and management assurance — Vocabularity
3 Definitions
For the purppses of this standard definitions given in EN 657 and listed in part 1 of this standard apply.
4  Contract and design review
41 General
The manufacturer shall review the contractual requirements and the design data provided by the purchaser of in-

house data f
the fabricati
capability to
activities.

The items in
the design r
manufacture

When a con
requirement

4.2  Appl

Contractual r

a) the applic

or construction designed by the manufacturer. This is to ensure that all information necessary to carry|
bn operations is available prior\to the commencement of the work. The manufacturer shall affirm
meet all thermal spraying contract requirements and ensure adequate planning of all quality reld

4.2 are typically considered at or before time of the contract review. The items in 4.3 usually form pal
pview and should be’taken into account during the contract review if the design is not carried out by
r. It shall be ensured that all relevant information has been supplied by the purchaser.

ract does not exist, e.g. items made for stock, the manufacturer is required to take into consideration
5 of 4.2, whilst carrying out his design review (4.3).

cation — Contract review

out
his
ited

t of
the

the

equirements to be considered should include:

ation standard to be used, together with any supplementary requirements;

b) the specification of thermal spraying procedures, non-destructive testing procedures and heat treatment

procedures;

c¢) the approval of personnel, if contractual agreed;

d) inspection and testing;

e) quality con

trol arrangements, including any involvement of an independent inspection body;
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f) identification;

g) environmental conditions relevant to thermal spraying on site;
h) sub-contracting;

i) handling of non-conformance.

4.3  Application — Design review

Design requirements to be considered should include:

a) IocatiorIL accessibility and sequence of all coatings;

b) surfacq finish of the coating;

c) substrgte material specification and coating properties;

d) dimendions and details of prepared substrate surfaces and sprayed coatings, masking;
e) quality and acceptance requirements for coatings;

f) other special requirements, e.g. acceptability of shotpeening, heat treatment, cooling.

5  Sub-contracting
When a manufacturer intends to use sub-contracted services (e.g. inspection, non-destructive testing, post treatment)
all relevant specifications and requirements shall be suppliedcly the manufacturer to the sub-contractof. The
subcontrdctor shall provide such records and documentation of his'work as may be specified by the manufacturgr.

Any sub-¢ontractor shall work under the order and respansibility of the manufacturer and shall fully comply wjith the
relevant requirements of this standard.

The information to be provided by the manufactlrer to the sub-contractor shall include all relevant data frgm the
contract review (see 4.2) and the design reviéw,(see 4.3). Additional requirements may need to be specified| if the
design of ja structure is to be sub-contracted.
6 Personnel for thermal spraying
6.1 General

The manufacturer shallh)have at his disposal sufficient and competent personnel for the planning, perfdrming,

supervisinng and examining of the thermal spraying production according to specified requirements.

6.2 Qtalified thermal sprayer

All thermal Sprayers must be approved by a suitable qualification test according 10 EN 1SO 14918, All tecords of
approval shall be maintained up to date.

6.3 Thermal spraying coordinator
The manufacturer shall have at his disposal appropriate thermal spraying coordination personnel who controls the
correct performing of the work. Such persons having responsibility for quality activities shall have sufficient authority to

enable any necessary action to be taken. The duties, inter-relationships and limits of responsibility of such persons
should be clearly defined, see prEN 13214.

© 1SO 1999 — All rights reserved 3


https://standardsiso.com/api/?name=392b34979c417f0320235c4df1c7a442

1ISO 14922-3:1999(E)

7  Personnel for quality testing
7.1 General
The manufacturer shall have at his disposal sufficient and competent personnel for planning and performing,

supervising and inspection, testing and examination of the thermal spraying production according to specified
requirements.

7.2  Non-destructive testing

The non-dedtructive testing personnet shall be approved according 10 EN 473.

8 Equipment

8.1 Equipment for manufacturing

The following equipment shall be available when necessary:
— workshiops, generally as roofed working sites;

— stores for correct storage of substrate materials (to be coated components), eonsumables and other additiveg for
thermal dpraying;

— equipnient for drying spray powders;

—equipnient and machines to prepare and machine the components for thermal spraying (e.g. degreasging
equipmeft, sand blasting cabins);

— spraying equipment, including equipment for supply, settinggand control;

—handling systems (e.g. turntables, turning machines;rebot systems);

— exaust[systems, dust filters, protective means‘dagainst noise and radiation;

— equipnent for thermal treatment of the cemponents before and after spraying;

— cooling|equipment;

— machirjes, tools and equipmentfoer post treatment of thermal sprayed coatings (e.g. grinding, turning);
— equipnient and means fortesting and measuring materials and thermal sprayed coatings;

— for sprdying on site,\appropriate conditions have to be installed.

8.2  Desgription of equipment

The manufacturer shall maintain a list of essential equipment, used for thermal spraying production. This list shall
identify items of major equipment, essential for an evaluation of workshop capacity and capability. The list includes for
instance:

— capacity of the biggest crane;

— size of the components, that may be sprayed;

— capacity of blasting chambers and for spraying.

4 © 1SO 1999 — All rights reserved
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8.3  Suitability of equipment

The equipment shall be adequate for the application concerned. Approval of thermal spraying and pre- and post
treatment equipment is not usually required unless specified in the contract.

8.4  Maintenance

The manufacturer shall ensure maintenance of the equipment.

Examples for such features are:

— conditions of guides in equipment for mechanised thermal spraying fixtures;

— conditions of equipment for measuring current and voltage, flow meters etc. used for the operation'of the thermal
sprayiphg machines;

— condlitions of cables, hoses, connectors etc;
— condlitions of control system in mechanised and/or automatic thermal spraying;
- con]itions of thermocouples and other temperature measurement instruments;

— condition of powder and wire feeders and conduits.

8.5 Health and safety and environmental aspects

Equipment necessary for health and safety and environmental pratection must be available. All necessary activjties to
assure standards of health and safety and of emission have to he‘conducted.

9 Thegrmal spraying activities
9.1 Pioduction plan

The manyfacturer shall carry out adequateyproduction planing, compatible with facilities as in 8.1. This shall include at
least:

— spegification of the sequence_by’which the construction shall be manufactured, e.g. as a single part gr sub-
assenjbly, and the order of subsequent final assembly;

— identification of the individual processes required to manufacture the construction;
— refefence to the appropriate procedure specification for thermal spraying and allied processes;
— spegificationsfor inspection and testing, including the involvement of any independent inspection body;

— envifonment conditions, e.g. protection against wind and rain;

9.2 Thermal spraying procedure specification

The manufacturer shall prepare thermal spraying procedure specification and shall ensure that these are used
correctly in production.

© 1SO 1999 — All rights reserved 5
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9.3

Work instructions

The manufacturer may use the thermal spraying procedure specification directly in the workshop for instruction
purposes to the sprayer. Alternatively, he may use dedicated work instructions. Such dedicated work instructions shall

be prepared

9.4 Pre-

from an approved thermal spraying procedure specification and do not require seperate approval.

and post-treatment

The manufacturer shall be fully responsible for the specification and the performance of any pre- and post-treatment.
The procedure shall be compatible with the substrate material, the coating construction etc. A record of the treatments

shall be may
followed and

9.5

The manufg
spraying proj

10 Consl
10.1 Gen

Responsibili
manufacture

10.2 Baitc

Batch testing

10.3 Storage and handling

The manufa
moisture pic

11 Stora

Storage sha

12 Thern

12.1 Gen

Docuimentation
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shall be traceable to the particular treatment operation.

cedure specification, thermal sprayer certificate.

Imables for thermal spraying
bral

ies and procedures involved in the control of thermal spraying consumables shall be specified by
r.

h testing

of consumables will be required only if stated in-the contract.

cturer shall produce and implement procedures for storage, handling and use of consumables which a

-up, oxidation and damage ete;, The procedure shall be in accordance with the supplier's specification

je and handling of’substrate materials

| be such that thé material will not be adversely affected. Identification shall be maintained during storg

nal spraying related inspection and testing

bral

been

cturer shall establish and maintain procedures for control of relevant quality documents, e.g. thefmal

the

void

ge.

Inspection and testing shall be implemented at appropriate points in the manufacturing process to assure conformity
with contract requirements. Location and frequency of such inspection and/or testing will depend on the contract
and/or application standard, the thermal spraying process and the type of construction (see 4.2 and 4.3).

The manufacturer may carry out informal tests without restrictions. Reporting of such tests is not required.
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12.2 Inspection and testing before thermal spraying

Before the start of thermal spraying, the following shall be checked, when necessary:
— suitability and validity of the thermal sprayer's certificate, see EN I1ISO 14918;
— suitability of thermal spraying procedure specification;
— identity of the substrate material,

— identity of the consumables, e.g. according to EN 1274;

- surfeltce preparation, also shape and dimension;

— spraying should be done as soon as possible after preparation;

— fit-up, jigging and tacking;

— any ppecial requirements in thermal spraying procedure specification, e.g. prevention of distortion;
— arrapgement of any production test;

— suitgbility of working conditions for thermal spraying, including environment.

12.3 Inppection and testing during thermal spraying

During thermal spraying, the following shall be checked at suitablevintervals or by continuous parameter,| when
necessary:

— essgntial thermal spraying parameters (e.g. gas flow, spraying current, spraying voltage, travel speed);
— subgtrate temperature;

— corrg¢ct use and handling of consumables;

— contyol of distortion;

— any |ntermediate examination, e.g. checking dimensions.

12.4 Inppection and testing-after thermal spraying

After therfnal spraying, cempliance with relevant acceptance criteria shall be checked, when necessary:
— by vjsual testing;

— by npndestructive testing;

—byd
— shape structure and geometrical dimensions of the sprayed component;

— results and reports of pre and post treatment, e.g. grinding, thermal post treatment.
12.5 Inspection and test status

Measures shall be taken as appropriate to indicate e.g. by marking of the item or a routing card, the status of
inspection and test of the sprayed construction.

© 1SO 1999 — All rights reserved 7
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13 Non-conformance and corrective actions

Measures shall be implemented to control items which do not conform to specified requirements in order to prevent
their inadvertent use. When repair and/or thermal re-spraying is undertaken by the manufacturer, appropriate
procedures shall be available at all workstations where these activities are performed. When repair or thermal re-
spraying is performed, the items shall be re-inspected, tested and examined in accordance with the original
requirements. Measures shall also be implemented to ensure that conditions adverse to quality of the thermally
sprayed construction are promptly identified and corrected.

14 Calibration

The manufdcturer shall be responsible for the appropriate calibration of the inspection, measuring and-testing
equipment. All equipment used to assess the quality of the sprayed construction shall be suitably controlled.and ghall
be calibrated at specified intervals.

15 Identification and traceability
Identification] and traceability shall be maintained throughout the manufacturing pracess, where approprigte.
Documented systems to ensure identification and traceability of thermal spraying opefations should include, when
necessary:

— production plans;

— recordg of coating locations in structure;

— coating marking, labels etc;

— tracealility (for fully mechanised and automatic spray-equipment including sprayer) to specific coatings;

— sprayef and procedure approval;

— non-deftructive testing procedures and personnely

— sprayinjg consumables, e.g type, batch etc;

— substrdte material.

16 Quality records

Quality recofds according to thie ‘contract requirements should include, when necessary:
— record pf contract/design review;
— materig| certification;

— consumable certification;

— thermal spraying procedure specification;

— thermal spraying procedure approval test records;
— thermal sprayer approval certification;

— non-destructive testing personnel certificates;

— pre- and post-treatment and procedures specification records;
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