INTERNATIONAL 1ISO
STANDARD 12944-7

First edition
1998-05-15

Paints and varnishes — Corrosion
protection of steel structures by protective
paint systems —

Part 7:
Execution and supervision of paint work

Peintures et vernis — Anticorrosion des structures en acier par systemes
de peinture —

Partie 7: Exécutjon et surveillance des travaux de peinture

\@/ Reference number

ISO 12944-7:1998(E)


https://standardsiso.com/api/?name=b7dec9d4ae0a25facc85d99f6c9e22f3

ISO 12944-7:1998(E)

Contents Page
1 SO I .. ittt e oottt et e ah oo oo et e et e ettt bebh e s ——— 4444 £ £ £ 15 b b nn s 1
2 NOFIMEALIVE FEIEIEICES. ... ettt et et e e e e e e e e e e e e b bbb bbbt eeeeeeeaeeaaaaaeaeaesaaaannnnnes 1
3 P feconditions for the eXecUton Of e PaiMl WOTK ..o ocooos s e oo mmemonoonoooone s .2
3.1 (@ U= 111 {To7= 11 o] o RN 0] RO 2
3.2 Condition Of the SUDSIrate ... e e e 2
3.3 Health and safety and environmental protection .............ccccuvviiiiiiiieiiiieeeeee e e 2
4 Coating materials

4.1 T 1T o] o] Y TP PP UTPOPPPUTTRPUPPIL 0 D s PUUPPUPP PP

4.2 S{orage

5 Execution of the paint work

5.1 General

5.2 Application conditions SRR I 4
5.3 Application Methods. ..o e N e 5
5.4 Eyaluation before WOork COMMENCES.........eiiiiiiiie e A ettt e e D
6 Suipervision of the paint Work............oooo e ....b
6.1 GENEIAL - ettt e e e e e e e e e e e e e et e—_ 11ttt s neeeee Jeeeees 5
6.2 Measurement and teSt INSIIUMENTS. ........uuuiiiiiie s ettt e e e e et e e e e e e e s mmenneeeeeeaeeeeeeeas ....6
6.3 Checking the Paint COALING ......ceoiiiiiiiiie e ettt e s ne e e s e e sn e e e e e e e 6
7 REFEIENCE AIBAS. ... uuuiiiiiiiiiiiiiiiiiiiie et A it Tttt ettt e et e e aaeeeeeeesesaaa s neesbbebbesseeeaneeeeeeeeaeaeaaaaeeeafians 6
7.1 GENEIAL .. 8B sttt ettt e e e e e e e e e e e e e e e e e e e eoe— 1ttt tnsneeeee Jeeaees 6
7.2 Previously coated SUIMACES..........cco bk mmee e e e s emm e e e e 7
7.3 RETEIENCE AraA FECONUS .....eiiii e e feee ettt e ettt e ettt e e e e ettt e e e e et b e e e e e e s st e 1220 b 7
7.4 ABSESSMENT OF COALING ... Fi ettt e e st e e e s s bbb e e e e+ 4 s 1220 | e 7
ANNeX A NUMDET Of refErENCE BFEES .......ccoiiiiiiiiie ettt e« et e e e e 8
© 1SO 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced
or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case postale 56 « CH-1211 Genéve 20 « Switzerland
Internet  iso@iso.ch

Printed in Switzerland


https://standardsiso.com/api/?name=b7dec9d4ae0a25facc85d99f6c9e22f3

©1SO

Foreword

ISO 12944-7:1998(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (IS
member bodies). The work of preparing International Standards is normally carried out through ISO technice
committees. Each member body interested in a subject for which a technical committee has been established has
rlght to be represented on that committee. Internatlonal Organrzatrons governmental and non governmental in liais

on|all matters of electrotechnical standardrzatron

al Commission (IEC

Drpft International Standards adopted by the technical committees are circulated to.the ‘memper bodies for votin
Publication as an International Standard requires approval by at least 75 % of the member bodieq casting a vote.

International Standard ISO 12944-7 was prepared by Technical Committee |SO/R2IRES, and varnishesSub-
committee SC 14 rotective paint systems for steel structures.

ISP 12944 consists of the following parts under the generalPitlets and varhishes — Corrosion protection of steel

—

S

Part 1:
Part 2:
Part 3:
Part 4.
Part 5:
Part 6:
Part 7:
Part 8:

ructures by protective paint systems:

General introduction

Classification of environments

Design considerations

Types of surface and surface preparation

Protective paint systems

Laboratory performance test methods

Execution and supervision of paint work

Development of specificatigns for new work and maintenance

Annex A of this part of ISO 12944 is for-information only.
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Unprotected steel in the atmosphere, in water and in soil is subjected to corrosion that may lead to damage. Therefore,
to avoid corrosion damage, steel structures are normally protected to withstand the corrosion stresses during the service

life required

of the structure.

There are
and covers
other meas

In order to
planners, d
manufactur
protection

understand

This Interng

other relevg
regulations

1

Although 19
of the con
recommend

ISO 12944
introduction
environmery

This part of
has been p
given in 1S(

iIres are possible but require particular agreement between the interested parties.

onsultants, companies carrying out corrosion protection work, inspectors f protective g
brs of coating materials to have at their disposal state-of-the-art information‘in-concise form
by paint systems. Such information has to be as complete as possible, unambiguou
bble to avoid difficulties and misunderstandings between the parties’ concerned with
implementation of protection work.

tional Standard - ISO 12944 - is intended to give this informationdn the form of a series of insti
written for fhose who have some technical knowledge. It is also assumed-that the user of ISO 12944 is

O 12944 does not deal with financial and contracttial questions, attention is drawn to the fact

1 defines the overall scope of all parts of ISO 12944, It gives some basic terms and definitions

tal protection, and guidelines for using ISO 12944 for a given project.

-

D 12944-5.

fferent ways of protecting Steet SIructures from corrosion. 1SU 12944 deals With protection by
in the various parts, all features that are important in achieving adequate corrosion protection

ensure effective corrosion protection of steel structures, it is necessary for owners of sugq

nt International Standards, in particular those dealing withsurface preparation, as well as rel

siderable implications of inadequate corrosioh protection, non-compliance with requirg
ations given in this standard may result in serious financial consequences.

aint systems
Additional or

h structures,
oatings and
on corrosion
5 and easily

the practical

uctions. It is
familiar with
Pvant national

that, because
ments and

and a general

to the other parts of ISO 12944. Furthermore, it includes a general statement on health, safety and

ISO 12944 describes how paint work on steel structures is to be executed and supervised after the surface

epared in accordance wijth;1SO 12944-4. Examples of protective paint systems suitable for th

is purpose are
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Paints and varnishes — Corrosion protection of steel

struct

ures by protective paint systems —

Part 7:
Execution and supervision of paint work

1

1.1 Th

Scope

s part of ISO 12944 deals with the execution and supervision of paint work on steel str

workshopp or on site.

1.2 Th
thg

thg

pre
po

2

The follo
ISO 129
parties td
recent e
Internatid
ISO 15113
ISO 1513

ISO 2404

s part of ISO 12944 does not apply to:
b preparation of surfaces to be painted (see 1SO 12944-4) and the' supervision of such work,
b application of metallic coatings,

p-treatment methods such as phosphating and chromating and paint application methods
vder coating or coil coating.

Normative references

wing standards contain provisions . which, through reference in this text, constitute provisions
4. At the time of publication,.the editions indicated were valid. All standards are subject tg
agreements based on this part of ISO 12944 are encouraged to investigate the possibility of &
litions of the standardscindicated below. Members of IEC and ISO maintain registers of

nal Standards.

1991, Paints“and varnishes — Sampling of products in liquid or paste form.

:1992, Paints and varnishes — Examination and preparation of samples for testing.
9:1992, Paints and varnishes — Cross-cut test.

ISO 2808:4997,

uctures in the

such as dipping,

of this part of
revision, and

\pplying the most

currently valid

Paints and varnishes — Determination of film thickness.

ISO 4624:1978,

ISO 8502-4:1993,

ISO 9001:1994

ISO 9002:1994,

Paints and varnishes — Pull-off test for adhesion.

assessment of surface cleanliness — Part 4: Guidance on the estimation of the
condensation prior to paint application.

and servicing.

Quality systems — Model for quality assurance in production, installation and servic

Preparation of steel substrates before application of paints and related products — Tests for the

probability of

Quality systems — Model for quality assurance in design, development, production, installation

ing.
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ISO 12944-4:1998,

ISO 12944-5:1998,

ISO 12944-8:1998,

1:1998,
Part 1: General introduction.

Part 4: Types of surface and surface preparation.

Part 5: Protective paint systems.

Part 8: Development of specifications for new work and maintenance.
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Paints and varnishes — Corrosion protection of steel structures by protective paint systems -

Paints and varnishes — Corrosion protection of steel structures by protective paint systems -

Paints and varnishes — Corrosion protection of steel structures by protective paint systems -

Paints and varnishes — Corrosion protection of steel structures by protective paint systems -
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capable of
only be car
other agree

3.1.2 W
contractor \
of the work

The contra
for examplg

Unless othe

given in his

3.2 G

A protectivg
surface. Th

Methods of
visual clean

The requirg
assessmen

econditions for the execution of the paint work

ualification

bmpanies contracted to apply protective paint systems to steel structures,*and their perso
Carrying out the work properly and safely. Work requiring particular care\with regard to its ex¢
ried out by personnel having qualifications which have been certifiedhby an approved body,
ments have been made between the parties concerned.

here the contractor has a quality management system in operation, a quality plan shall be pr¢
Vhich includes his general standards of workmanship. A method statement shall be provided f{
tor shall show that he will be able to achieve the specified quality level at each stage. Evider
, given by the use of a quality assurance system-in accordance with ISO 9001 or ISO 9002.
rwise agreed, the contractor shall providethe client with extracts of all execution and supervis
quality manual that are relevant to the-specification.

ondition of the substrate

paint system requires proper surface preparation, which depends on the initial and final cor
b respective requirements shall be specified in the painting specification and be capable of ach

surface preparation*are described in ISO 12944-4. The prepared surfaces shall be assessed
liness, surface ‘profile and chemical cleanliness, using the methods given in 1ISO 12944-4.

ments for the supervision of these aspects of the work, the frequency of assessment, and the
work shall be agreed between the parties concerned.

If the condifiormof the surface differs from that described in the specification, the client shall be informed.

hnel, shall be
pcution shall
provided no

ppared by the
or each stage

ce for this is,

ion standards

dition of the
evement.

with regard to

location of the

The temperature of the surface shall be without doubt above the dew point of the surrounding air, unless otherwise

specified in

3.3 H

the paint manufacturer's technical data sheet.

ealth and safety and environmental protection

The applicable regulations concerning health and safety and environmental protection shall be complied with. See

ISO 12944-

1 and 1ISO 12944-8.
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4 Coating materials

4.1 Supply

The coating materials shall be supplied in such a condition that they are ready for use by the application meth
specified at the time of ordering. Paint manufacturers' technical data sheets shall comprise all details which &

necessary for their use.

If any testing is required, it shall be specified, indicating the methods to be used. Sampling and further processing
samples shall be in accordance with ISO 1512 and I1SO 1513.

Ary detaffnot inciuded 1N the paint manufacturer's technical data sheet that could affect the application conditions
the final quality of the work shall be given by the manufacturer.

4.7 Storage
The manufacturer shall indicate on the container the date by which the coating-materials should be used (shelf lif
Unless other temperatures are indicated in the manufacturer's instructions or spécified elsewhere}, coating materials s
be| stored at temperatures above +3 °C and under +30 °C. Water-borne coating materials, in particular, may becc
unusable after freezing.
Cqating materials and any other materials used (solvents, thinners etc.) shall be stored in a seculed area.

Paint containers shall be kept sealed until the contents are prepared for use. Partly used containg¢rs may be re-seale
uskd later, if not otherwise indicated in the paint manufacturer's technical data sheet. Partly uged containers shall
clgarly marked.

5 Execution of the paint work
5.] General

The surfaces to be treated shall be safelyaccessible and well illuminated.

Wihen using the coating materials, the manufacturer's technical data sheet shall be observed unless specifically st
otherwise in the painting specification.

Prior to and during the application, the coating materials shall be verified to ensure:
- conformity of the*container label with the specified product description;
- no skin formation;

- no irreversible settling;

- usability under the given site conditions.

Any sediment present shall be easily redispersible.

Any viscosity adjustment — which may be necessary due to low application temperatures or different applicatio
methods — shall be made in accordance with the paint manufacturer's instructions. The client shall be informed,
required in the specification, of any such adjustment.

The application methods will depend on the type of coating material, the surface, the type and size of the structure ¢
the local conditions. Regulations and requirements with regard to environmental protection may affect the choice of t
application method. Unless otherwise specified, the application method shall be agreed.

The priming coat shall cover the entire surface profile of the steel surface. Each coat shall be applied as uniformly
possible and without leaving any areas uncovered.
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Methods for the measurement of film thickness are described in ISO 2808. The procedure for checking nominal dry
film thicknesses (instruments, calibration, and any allowance to be made for the contribution of the surface roughness
to the result) shall be agreed between the interested parties.

Unless agreed otherwise, individual dry film thicknesses of less than 80 % of the nominal dry film thickness are not
acceptable. Unless agreed otherwise, individual values between 80 % and 100 % of the nominal dry film thickness are
acceptable provided that the overall average (mean) is equal to or greater than the nominal dry film thickness.

Care shall be taken to achieve the nominal dry film thickness and to avoid areas of excessive thickness. It is
recommended that the maximum dry film thickness is not greater than 3 times the nominal film thickness. In the case of
excessive maximum dry film thickness, expert agreement shall be found between the parties. For products or systems

which hav
technical d3

All surfaces
be painted

If additiona

both sides ¢f the edge shall be applied.

a Criical maximum ary Tim thickness ana In speclal cases, niormation given n the md
ita sheet shall be observed.

that are difficult to access and, for example, edges, corners, welds and riveted and bolted con
vith particular care.

edge protection is required, a stripe coat extending across a reasonable width’(approximate

nufacturer's

hections, shall

y 25 mm) on

To assist i achieving the required dry film thickness, the wet film thickness.shall be periodically che¢ked during
application.

The time irfterval between the application of coats, and between application of the final coat and use,|given in the
manufacturgr's technical data sheet for the coating material, or as-<etherwise required by the specificdtion, shall be
adhered to.

Defects in pny paint coat which may lead to a reduction in*the protection provided by the coat, or which have a
significant gffect on the appearance, shall be repaired prior.ta application of the next coat. To avoid damage, the coating

shall be sufficiently hard before transporting and handling;

Areas whic

N are not to be painted or are to be painted with a low film thickness only, for example surfacg

s which will

subsequenfly be welded and faying surfaces (these for which a close-tolerance fit is necessary) shall be iglentified to the

contractor §
5.2 Al
In order to

that they m
This shall &

During the
environmery

During the

efore painting commences.
pplication conditions

ensure the protection required from the coating, the ambient conditions on site shall be chec|
pet the requirementsigiven in the paint manufacturer's technical data sheet for the particular co

so apply to drying-and reaction times.

planning stage before starting the work, measures shall be defined by which adverse ¢
t can be @vpided or reduced to a minimum.

ked to ensure
ating material.

ffects on the

bxecution of the corrosion protection work, care shall be taken that the work is not affected by

influences fj

any outside

hat'could lead to a reduction in the quality of the coating. Paint work shall take place in an area separated or

protected from the work of other trades (blast-cleaning, welding etc.). If adverse weather conditions occur during

application, the work shall be stopped and the freshly coated area protected as far as practical.

The lowest and highest permissible temperature of the surface to be coated and of the surrounding air shall be as stated
in the manufacturer's technical data sheet.

Coating materials shall not be applied at temperatures below 3 °C above the dew point, determined in accordance with
ISO 8502-4. Wet surfaces shall only be painted with those coating materials which are permitted in the technical data
sheet or approved by the paint manufacturer.

When painting components which are to be welded on site, such components shall be masked in all areas which will be
subject to preheating and welding. In the case of multicoat systems, every coat shall be stepped back.
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5.3 Application methods
53.1 Brush application

Brushes shall be suitable for their intended use. This applies particularly to corners, rivet heads, bolt heads, and an
and areas which are difficult to access. Details shall be given in the specification.

5.3.2 Roller application

The coating materials used shall be suitable for this method of application and shall have good levelling properties. T
type and size of the roller shall be appropriate to the particular job. Roller application is normally not recommended ft

the-application-of-anticorrosive-priners
apPpPHGat aH P -

5.3.3 Spray application
Thie following spraying methods are among those commonly used:

- conventional, low-pressure air spray;
- airless spray;
- air-assisted airless spray;

- electrostatic spray.

Thie paint viscosity, spraying pressure, type of nozzle, temperature’of paint material, distance to the surface to be coe
and spraying angle shall be selected so that uniform and continuous coatings are produced.

Wien using these methods, suitable precautions shall bé’taken to avoid spray mist spreading over the surroundings.

e required film thickness cannot be achieved ofredges, in corners or in areas of the structure which are difficult
acfess (spray shadows), these areas shall be precoated, by brushing, using a stripe coat, or spraying.

coating materials having a tendency to settle, the paint container shall be fitted with a mechanical stirrer.
A4 Other application methods

ther methods are used, for-example flow-coating, application of hot-melt coating materigls or application of

Evaluation before work commences

application methed specified shall be evaluated using the specified materials to ensure thaf they give the requi
protection. If the_ application method and/or the specified materials are found to be unsuitable, the¢ specification shall
anpended aceordingly by the parties involved and any consequences, e.g. cost, time, shall be taken into consideratior

Supervision of the paint work

6.1 General

The execution of the work shall be supervised at all stages. Supervision shall be undertaken by suitable qualified &
experienced people. The contractor shall be responsible for carrying out this supervision himself, but addition:
supervision by the client — even for corrosion protection work in the workshop — is advisable.

When coating materials with which the contractor is unfamiliar are to be applied, the manufacturer of the coatin
material shall be consulted.

The level of supervision will depend on the type and importance of the project, the degree of difficulty of the work an
local conditions, and on the type of coating and its intended service life. This supervision will require appropriat
technical knowledge and experience.
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Measurement and test instruments
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The instrument manufacturer's instructions for the use of their equipment shall be complied with. The instruments used
shall be checked, calibrated and maintained at regular intervals and the results shall be recorded.

6.3 Cc

hecking the paint coating

Coatings shall be checked for compliance with the specification, for example:

cratering, air bubbles, flaking, cracks and curtains;

by visual assessment, e.g. for uniformity, colour, hiding power and defects such as holidays, wrinkling,

by m

For dry film

a) The

instry
b) The s
c) How
Dry film thi

when the complete system has been applied. A critical'stage is, for example, when there is a change in thg
work or when a long time elapses between application of priming coats and subsequent coatd.

for the pain

The coating
connectiony
agreements

If destructiv
thickness o
testing for

damage sh

7 R

pans of instruments for compliance with the following characteristics of the dry film, if required

dry film thickness: generally by non-destructive methods (see 1ISO 2808)
[see also a) below];

adhesion: by destructive methods (see 1ISO 2409 or ISO 4624);
porosity: by flow or high-voltage detectors.
thickness measurements, the parties concerned shall agree on the(following:

method to be used, the measurement instrument to be used, details of the calibration of the
ment, and how to take into account the contribution of the.surface profile to the result.

ampling plan — how and how many measurements are’to be made for each type of surface.

the results are to be reported and how they are te-be compared with acceptance criteria.

cknesses (including the nominal and maximum thicknesses) shall be checked at each critic

on contact surfaces of preloaded bolted connections, for example high-strength fitted bolts i
and high-strength bolts insshear-type bearing connections shall be checked for conforn
made in the contract.

e testing is necessary,-notch-cutter measurements are acceptable. Such instruments can be u

individual coats and-that of the complete system, and the sequence of the coats can also be
bores, the instrliment and test voltage used shall be agreed between the parties concerne
Il be repaireddn accordance with the specification. See ISO 12944-8.

bference areas

measurement

hl stage, and
b responsibility

friction-grip
hity with the

sed to check the
checked. When
0. Any coating

7.1

]
cricral

Reference areas are suitable areas on the structure used to establish a minimum acceptable standard for the work, to
check that data provided by a manufacturer or contractor is correct and to enable the performance of the coating to be

assessed at any time after completion. Reference areas are normally not used for guarantee purposes but may be used
for this purpose if agreed between the contracting parties.

If reference areas are required, they shall be prepared in locations in which the corrosive stresses are typical for the
structure concerned. All surface preparation and paint application work on reference areas shall be carried out in the
presence of representatives of all parties concerned, who shall give their agreement in writing when the reference areas
are in accordance with the specification. All reference areas shall be accurately documented and may also be
permanently marked on the structure itself (see ISO 12944-8).
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The size and number of reference areas shall be in reasonable proportion, both practically and economically, to the ¢

of

the complete structure. See also ISO 12944-8.

7.2 Previously coated surfaces

In the particular case of previously coated surfaces, two types of reference area (A and B) may be prepared. Si
previous coatings may be either old coatings or coatings applied recently by other contractors.

Ty

pe A reference area

Surface preparation and application of coatilsgs accordance with the specification.

Ty|

All
ac

7.3

Th

foqm, see 1SO 12944-8, annex B). The records shall include all relevant’ data and shall be a

co

7.4

Th
nal

De

If
qu

If reference areas have been damaged, the defects shall be carefully repaired but these repaired

as

pe B reference area

cordance with the specification.
Reference area records

e contractor shall keep records on the preparation of reference areas-fer’each step of the W

hcerned.

| Assessment of coating

e coating shall be assessed by methods agreed between the parties concerned, preferab
lional standards.

fects in the coating could occur at the following lecations:
on the structure but not in the referencevarea(s);
both on the structure and in the teference area(s);
in the reference area(s) only.
eference areas are used fof guarantee purposes, possible causes of the defects shall be|

plified and experienced-personnel approved by the parties concerned.

reference areas.

existing organic coatings are removed to the bare substrate, and the complete coating systemn is then applied, al

ork (for recommenc
pproved by all parti

y using internations

determined by sui

parts are no longer
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