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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-governm

ental in liaison with ISQ_also take part in the wark

ISO callaborates closely with the

International
International
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting:[Publication 2

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 35, Paints ahd\arnishes, Subcommittee S
int systems for steel structures.

edition cancels and replaces the first edition (ISO20340:2003), which has been techn
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C 14,
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Introduction

Offshore and related structures require specific attention in order to be able to withstand the severe corrosion
stresses to which they are exposed during their service life and to minimize the risk of failures that would
impact safety, operating costs or capital cost.

necegsary to specify the requirements for the protective paint system(s) along with the releva
performance tests to assess its (their) likely durability.

In ordler to achieve the same performance as indicated by testing, proper application of tHe pain

Clos

In IS

This
befo

and the underlying metal substrate is completely exposed by abrasive blast-cleaning (see 4.4).

¢ attention needs to be given to the execution of the work.
D 12944, relevant requirements are given for:
atmospheric-corrosivity categories (Part 2);

guitable design properties (Part 3);

tiype of surface and surface preparation (Part 4);

application of the paint and the execution and supervision of the paint work during the con
installation of the structure (Part 7);

development of a specification (Part 8).

International Standard (ISO 20340) covers the requirements for new work and any repai
re start-up. It may also be used in_relation to maintenance where complete refurbishment

coating, it is
nt laboratory

is essential.

Struction and

['s necessary
s carried out

It dogs not address maintenanceTin-general where methods of surface preparation other than alprasive blast-

cleanling are typically used.
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INTERNATIONAL STANDARD

1ISO 20340:2009(E)

Pa

ints and varnishes — Performance requirements for

protective paint systems for offshore and related structures

1

1.1

offsh

sea

immg
Anne
prote|

This

main

requ
fulfill
this |

The

perfo
paint

may

The

maxinum of 50 °C. For higher operating temperatures, specific evaluation and performance doc
need
prote|

1.2

2

Bcope

This International Standard deals with performance requirements for protective| paint
bre and related structures (i.e. those exposed to the marine atmosphere, as well\as those
Dr brackish water). Such structures are exposed to environments of corrosivity categor

X B of ISO 12944-2:1998. ISO 20340 can also be used for other structures,’provided that
ctive paint systems selected comply with this International Standard.

International Standard places emphasis on high-durability paint systems, with the aim ¢
enance and hence reducing safety considerations and environmental impact. It specifies 3
rements over and above those specified for corrosivity category C5-M in ISO 12944-6. Hen
ng the requirements for C5-M high durability in ISO 12944:6 will not necessarily fulfil the reg
pternational Standard and might thus need further testing'to do so.

femperature range applicable for these paint systems is normally between —20 °C and +8
rmance testing is aimed at verifying suitability of-the paint systems for this temperature rang
systems outside this temperature range shall'be subject to agreement by the end user. Sug
nclude testing at the applicable temperatures.
paint systems for submerged service;"(Im2) are aimed at ambient operating temperatu

ed. The selection of performance, requirements should be considered in conjunction with
ction design parameters.

This International Standard includes:

b

the laboratery performance test methods for the assessment of the likely durability of the pr
ystem;

int system;

q

4

systems for
immersed in
y C5-M and

rsion category Im2 as defined in 1ISO 12944-2, with special stresses asqgiven in Subclause 4.3 and

the paints or

f minimizing
dditional test
ce, a system
uirements of

°C, and the
b. The use of
h agreement

res up to a
imentation is
he cathodic-

e test methods to b€ used to determine the composition of the separate components of the protective

btective paint

tre criteria to be used to evaluate the results of performance tests.

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and test methods

ISO

1514, Paints and varnishes — Standard panels for testing

© 1SO 2009 — All rights reserved
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ISO 1517, Paints and varnishes — Surface-drying test — Ballotini method")

ISO 2063, Thermal spraying — Metallic and other inorganic coatings — Zinc, aluminium and their alloys

ISO 2811 (all parts), Paints and varnishes — Determination of density

ISO 2812-2, Paints and varnishes — Determination of resistance to liquids — Part 2: Water immersion

method

ISO 3233, Paints and varnishes — Determination of percentage volume of non-volatile matter by measuring
the density of a dried coating

ISO 3251, Pjaints, varnishes and plastics — Determination of non-volatile-matter content

ISO 3270, P
testing

ISO 3549, Zi

ISO 3679, D

hints and varnishes and their raw materials — Temperatures and humidities for conditionin

he dust pigments for paints — Specifications and test methods

ptermination of flash point — Rapid equilibrium closed cup method

ISO 4624, Paints and varnishes — Pull-off test for adhesion

ISO 4628 (P
quantity and

ISO 8501-1,
assessment

arts 2 to 6), Paints and varnishes — Evaluation of degradation of coatings — Designati
size of defects, and of intensity of uniform changes in appearance

Preparation of steel substrates before applicatiom~of paints and related products —
of surface cleanliness — Part 1. Rust grades and preparation grades of uncoated

substrates ampd of steel substrates after overall removal of previous coatings

ISO 8503-1,
roughness ¢
surface profi

ISO 8503-2,
roughness ¢
of abrasive b

ISO 9227, C

ISO 11507:2
fluorescent U

ISO 12944-2
systems — R

Preparation of steel substrates before sdpplication of paints and related products — Sy
haracteristics of blast-cleaned steel substrates — Part 1: Specifications and definitions fo
e comparators for the assessment of:abrasive blast-cleaned surfaces

Preparation of steel substratés before application of paints and related products — Sy
paracteristics of blast-cleangd,steel substrates — Part 2: Method for the grading of surface [
ast-cleaned steel — Comparator procedure

Drrosion tests in artificial atmospheres — Salt spray tests

D07, Paints ahd)varnishes — Exposure of coatings to artificial weathering — Exposu
V lamps and water

1998, <Paints and varnishes — Corrosion protection of steel structures by protective
art2:\Classification of environments

y and

bn of

isual
steel

rface
r ISO

rface
rofile

re to

paint

ISO 12944-3

, Faints ang varnisnes — COrroSIon protection or Steel StructureS by protecitive paint SySste

Part 3: Design considerations

ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 4: Types of surface and surface preparation

ISO 12944-5, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 5: Protective paint systems

1) Under rev

ision as ISO 9117-3.
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ISO 12944-6, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 6: Laboratory performance test methods

ISO 12944-7, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 7: Execution and supervision of paint work

ISO 12944-8, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 8: Development of specifications for new work and maintenance

ISO 14680-2, Paints and varnishes — Determination of pigment content — Part 2: Ashing method

ISO L744:.90000 Doiat al N Dot H ' £ s + tho ool ook PN H f t'
o7 T .Z000, T aftitS—ana—varmsSres——oetetrmmattor—or 1resSiStarnce—to—ccatrroafrc—atsoonattg Or coalings

expoped to sea water

ISO 19840, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Meagurement of, and acceptance criteria for, the thickness of dry films on rough surfaces

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
offshore and related structures
permianently installed or moored structures with high requirements for long-term integrity

NOTEH Typical examples are oil and gas production facilities.

3.2
coat
continuous layer of a coating material resulting<from a single application

3.3
corrgsion
physicochemical interaction between.a metal and its environment that results in changes in the |properties of
the njetal and that can often lead t0 impairment of the function of the metal, the environment or [the technical
systgm of which these form a part

3.4
durability
expefted life of a protective paint system to the first major maintenance painting

3.5
paint
pigmented Coating material in liquid, paste or powder form that, when applied to a substrate, formis an opaque
film Having protective, decorative or specific technical properties

3.6

protective coating system

sum total of the coats of metal materials and/or paints or related products that are to be applied, or which have
been applied, to a substrate to provide corrosion protection

3.7

protective paint system

sum total of the coats of paints or related products that are to be applied, or have been applied, to a substrate
to provide corrosion protection

© 1SO 2009 — Al rights reserved 3
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3.8
substrate
surface to which a coating material is applied or is to be applied

3.9

nominal dry film thickness

NDFT

dry film thickness specified for each coat or for the whole coating system

3.10

dry film thickness
DFT
thickness of & coat or coating system remaining on the surface after hardening

NOTE THe DFT is measured in accordance with ISO 19840.

3.1

product technical-data sheet

product TD

document dgsigned to provide information on a specific paint product

NOTE 1 THe type of information typically includes product uses, features, service properties, application propgrties,
application insfructions, packaging information and information on storage and handling.

NOTE 2  Sge 5.4 for specifically required minimum information.

3.12
material safety data sheet
MSDS
document d¢signed to provide information regarding the\health and safety aspects of a paint prodyct or
thinner

NOTE THe MSDS typically includes information.concerning generic material identification, hazardous ingredients,
physical data fire and explosion data, health hazards, reactivity data, spill or leak procedures, special protection
requirements @nd other special precautions.

3.13
qualification
process for the evaluation of proteCtive paint systems using test criteria which allow the selection of sujtable
paint systemg for distinct environmental exposure conditions
NOTE THe process comprises:

— descriptign of the paintsystem (for an example, see Table 2);
— applicatign testing(see Clause 7);

— laboratory péerformance testing and assessment of the results (see Clause 8);

— full identificatiomof the paints{see Subclause 5-5-2and ANNeEX B)-

3.14

shelf life

period from the date of manufacture during which the paint can be transported and stored in undamaged and
unopened packaging without any influence on its application or performance providing the ambient conditions
are within the limits recommended by the paint manufacturer

NOTE 1 After exceeding this period, the paint is subject to re-inspection.

NOTE 2  Water-borne products have to be protected from freezing at all times during transportation and storage.

4 © 1SO 2009 — Al rights reserved
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volatile organic compound
vOC

any organic liquid and/or solid that evaporates spontaneously at the prevailing temperature and pressure of
the atmosphere with which it is in contact

NOTE

Under U.S. government legislation, the term VOC is restricted solely to those compounds that are

photochemically active in the atmosphere (see ASTM D 3960). Any other compound is then defined as being an exempt
compound.

3.16

splagh and tidal zones
areag that are alternately wet and dry because of the influence of tides, winds andc
ballagting/loading

3.17

holding primer
drying primer that is applied to blast-cleaned steel to protect it during fabrication of a struct
not allow the steel to be welded

fast-

NOTEH Primers which do allow the steel to be welded are called “pre-fabrication“primers”.

4

4.1

The

4.2

This

thickmess, which.aredesigned using an approved strength calculation.

Not doveredsby this International Standard are:

Field of application

General

field of application for which this International Standard has been developed is characterized
the type of structure;

the type of environment;

the type of surface and surface preparation;

the type of paint.

Type of structure

International Standard deals with structures, made of carbon or low-alloy steel of not les|

r waves or

ire, but does

5 than 3 mm

structures built of stainless steel as well as those built of copper, titanium or aluminium or the

r alloys;

steel cables;
buried structures;
pipelines;

the interiors of storage tanks.

© 1SO 2009 — All rights reserved
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4.3 Type of environment

This International Standard deals with the atmospheric corrosivity category C5-M and the immersion category
Im2 as defined in ISO 12944-2.

The structure may be divided into different zones based on the type of environment each zone is exposed to:

— One zone corresponds to the area exposed to atmospheric category C5-M.

— Another

zone corresponds to the area that is permanently immersed in sea water, i.e. category Im2.

— Two further zones correspond to the tidal and splash zones which are a combination of category

and Im2
— the
givi
atm

— the
high

In this In
set of te

4.4 Type

This Interna
information is

— uncoate
— metal-cg
— surfaces
— previous

Except for m

fidal zone is the area in which the water level changes because of natural or artificial €ffects
g rise to increased corrosion due to the combined effect of cyclic exposure~tocwater an
psphere;

corrosion stresses, especially with sea water.

ternational Standard, the splash and tidal zones are combined for qualification purposes int
5ts (see Table 3).

pf surface and surface preparation

ional Standard deals with the following types, ‘of carbon or low-alloy steel surface
given in 1ISO 12944-4):

J surfaces;

ated surfaces (thermally sprayed or-hot-dip galvanized);

painted with pre-fabrication primer;

ly painted surfaces from which the existing paint system has been completely removed.

etal-coated surfaces;surface preparation shall be by blast cleaning to preparation grade S

or Sa 3 as dé¢fined in ISO 8501-4,"and to surface profile “medium (G)” as defined in ISO 8503-1.

4.5 Type

The generic
are describe

of paint

ypessofipaint widely used in paint systems for the protection of steel structures against corr
1 in1ISO 12944-5, but are not limited to those in ISO 12944-5.

C5-M

thus
d the

splash zone is the area wetted by wave and spray action which can-give rise to exceptipnally

D one

more

a2

psion

5 Paints

5.1 General

The performance of protective paint systems shall be tested in accordance with Clause 8 and the separate

components

of the system (the paints) shall be identified in accordance with Subclause 5.5

Should third-party certification be requested, an independent laboratory shall be agreed on between the
interested parties.

© 1SO 2009 — All rights reserved
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For each paint layer in the paint system, the manufacturer shall provide a product technical-data sheet

(prod

uct TDS) (see Subclause 5.4) and a material safety data sheet (MSDS).

Neither the chemical composition of the individual paints in the paint system (see Subclauses 5.5.2 and 5.5.3)
nor the description of the paint system (see Subclause 6.1) shall be changed after qualification.

5.2

Quality assurance

The paint manufacturer shall set up and maintain a quality assurance system (see 1ISO 12944-8) such as is
necessary to ensure that the goods or services supplied comply in all respects with the requirements of this
International Standard.

5.3

All g
mand

Packaging and labelling

oating materials, solvents and thinners shall be stored in their original \container

— the name of the coating material;

— the curing component;

— the name of the paint manufacturer;

— the colour of the coating material;

— the batch number;

— the date of manufacture;

instructions and warnings regarding health, safety and environmental protection in acc
applicable regulations,

— a reference to the relevant product FDS.

5.4

At legst the following information, in addition to that in the MSDS, shall be provided in the prod

each

Required product information

product submitted-te-qualification testing:

— the date of issue;

— the name of the product;

— lre name of the manufacturer;

facturer's label and instructions. At least the following information shall be shown'on the labgl:

bearing the

prdance with

Lict TDS with

— the generic name for the paint;

— the generic name for the curing agent;

— the generic name for each additional component;

— the colour of the coating material;

— the mixing ratio;

— the mixing instructions (including any induction time);

©1S0
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— the shelf life under the recommended storage conditions;

— the non-volatile matter by volume of the mixed product (determined in accordance with ISO 3233)2);
— the density of the mixed product (determined in accordance with the appropriate part of ISO 2811)2);
— the pot life of the mixed product?);

— the flash point of each separate product (determined in accordance with ISO 3679);

— the time taken for the surface of the coating to dry (determined in accordance with ISO 1517)2);

— the timelto full cure?);

— the recommended thinner(s) (hame and/or No.);

— the flasH point(s) of the recommended thinner(s);

— the max|mum quantity of each thinner allowed for application;

— the recommended surface preparation grade (see ISO 8501-1) and profile (see ISO 8503-1);
— the recommended method of application;

— the minimum and maximum over-coating time;

— the recommended minimum and maximum dry film thickness;

— the solvént recommended for cleaning the equipment;

— the recommended application conditions (temperature and relative humidity);

— the maxjmum VOC content and the method_to be used to check that it is not exceeded?);
— areference to the MSDS;

— the theofetical spreading rate (in\m?2/| or m2/kg for a dry film thickness of x um).
5.5 Paint identification

5.5.1 Gendral

Each paint in a paint.system shall be subjected to two types of identification check:

a) A fingerprint check (see 55 2) shall he carried out on all the paints of the paint system submitfied to
qualification testing.

b) A routine batch check (see 5.5.3) shall be carried out initially and on every subsequent batch of the paints
in a qualified paint system.

2) These values shall be obtained at (23 £+ 2) °C and (50 + 5) % RH or as otherwise agreed.
3) For details, see the MSDS.

8 © 1SO 2009 — Al rights reserved
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5.5.2 Fingerprint check

The aim of a fingerprint check is to confirm the consistency of the paints supplied with reference to qualified
paints. After qualification of a paint system, this fingerprint may be used, if necessary, to verify that the paints
supplied are identical to those subjected to qualification testing.

The fingerprint shall include at least the parameters given in Annex B.

5.5.3 Routine batch check

The results of a routine batch check, using simple laboratory techniques, can show differences in the
comuosit ) . : . P .

The paint manufacturer shall carry out a routine batch check on each batch of paint. Such €hecKs are subject
to documentation forming part of the paint manufacturer's quality assurance system and are used to provide
the certificate of conformity, if required by the purchaser.

The minimum data required for a simple identification check (if relevant to the produet in question) are given in
Table 1.

Table 1 — Routine batch check (batch by batch, final-product inspection)

Date|of issue Production date
Namg of paint Product TDS No.
Batch number MSDS No.
Test method Test result S_peclftatlon
with tolerance
J: Appropriate'partof | | L g/cm3
Dengity 1S08811 | e 40,05 ficm3a
Non-polatile matter by mass 1803251 | A+2%
a8 For densities greater than 2 g/cm?, the Yelevant tolerance is + 0,1 g/cm®.

Each| of the interested parties shall be entitled to carry out additional checks on any batch |to verify the
fingefprint.

5.6 | Confidential-information

This [International Standard describes an assessment process for protective paint systen}s for which
confifentiat>information has to be supplied by the paint manufacturer. Such information, and| the detailed
resulis,of the assessment process, shall be the property of the purchaser but shall not be dissemijinated by the
purchaser without prior agreement from the paint manufacturer

6 Protective paint systems

6.1 Description

A protective paint system subject to qualification shall be described by:
a) The name and address of the manufacturer.

b) The type of environment (see 4.3) and the type of substrate (see 4.4) that the paint system is designed
for.

© 1SO 2009 — Al rights reserved 9
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c) The surface preparation recommended for the substrate (method and resultant grade).
d) The product designation for each coat in the paint system in the order of application. The following

information is required for each product:

— the trade name;

— the generic name of the paint;

— the colour range;

— the pominal dry film thickness (NDFT).
The NDFT of the protective paint system is the sum of the NDFTs of each individual coat.
An example pf a paint system description is given in Table 2.

Table 2 — Example of a paint system description
Manufacturer Type of substrate Type of environment
Name:
Address:
Surface preparation
Colour .
Trade name range Generic type NDFT (unp)
1st coat
2nd coat
3rd coat
4th coat
etc.
Total NDFT (um):

6.2 Minimjum requirements.for protective paint systems

Paint system
high durabilit
coating.

Experience H

s that pass_all'the tests in this International Standard are likely to provide offshore coatings
y. However,xthere are many factors that can influence the actual performance and durabilit

as’shown that one of the parameters which is essential for the achievement of high durabi
e coating system make-up, primarily the number of coats and the total dry film thickness

with
of a

ity in

practice is th

For this reason, this International Standard establishes a set of minimum requirements for the coating systems
for the various environmental zones.

It should be emphasized, however, that the paint systems given in Table 3 are made up of different generic
coating types: primer, intermediate coat and topcoat. They should therefore only be considered as minimum

requirements. In addition, the list is not intended to be comprehensive.

In special cases, coating systems based on fewer coats can be relevant. However, in such cases, this shall be
accompanied by a significant increase in total dry film thickness compared to the minimum requirements in
Table 3, and it is advisable to take special quality control measures during application.

10
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If a holding primer is used, thus becoming part of the coating system (as an extra layer), this shall be agreed
between the interested parties and the holding primer qualified in accordance with this International Standard.

Table 3 — Minimum requirements for protective paint systems and their initial performance

Blast-cleaned carbon steel: Sa 2%z or Sa 3; Hot-dip-galvanized steel
Substrate Surface profile: medium (G) or steel with Zn-based
P ’ metallizing @
Corrosivity category ) Splash and tidal zones )
of environment C5-M C5-M and Im2 Im2 C5-M
FIrSt Uclt y4ap) (R)h CthUl ZII (R)h d OthUI pl ;I 11T Or OthUI |JI ;I 11CTS
primers®
NDFT (um) > 40 > 60 > 40 > 60 > 200 — > 150
Minirhum number of 3 3 3 3 2 1 5 b
coatg ©
I‘:J?n';FOf paintsystem | _ o9 | 350 | 450 | >450 | =600 | > 800 |/ 350 > oo
Minimum pull-off test
valug (before ageing)
deteqmined in 3 4 3 4 4 8 4 3
accofdance with
ISO 4624 (MPa)

a
the ¢

occur
b7
part g
¢ 7
prime
need
offerg
escaf
d 1
NDFT]

e

1

Overg

he thickness of the metallic coating shall be in accordance with ISO 1461 (hot-dip galvanized) or ISO 2063 (meta

ling. For TSA, a sealer coat only is recommended.

n (R) = Zinc-rich primer as defined in ISO 12944-5:2007, ‘Subclause 5.2 (minimum 80 % by mass of zinc dust in
f the paint). The zinc dust pigment shall conform to 1IS@ 3549.

he use of primers other than Zn (R) is mainly™applicable to repair and maintenance. For new constructions, t
Is should be restricted to areas subjected to.special stresses (as defined in ISO 12944-2:1998, Annex B, Clause

e routes, material lay-down areas and thud zones.

of the complete system can.be‘reduced to > 350.

bating shall be prepared as specified in ISO 12944-4:1998, Clause 12 (hot-dip galvanized) or Clause 13 (m
oating of thermally sprayed aluminium (TSA) is not recommended due to the risk of the overcoat flaking and corro

for a coating system with higher mechanica) strength or higher chemical resistance outweighs the better rust g
d by Zn (R) primers. Examples of areas subject to special stresses are helicopter decks, splash and tidal zo

his coating system with an organie-Zn (R) primer can also be used for Im2 service if a Zn (R) primer is desired. |

he number of coats does et include a tie coat, which might be needed when a Zn (R) silicate primer is used, for in|

tallized steel).
ion of the TSA

Ezed steel) and
the non-volatile

e use of other
B.2), where the
reep protection
hes, walkways,

h this case, the

stance.

7 |

7.1

Application testing of paints

Paints sampled for application testing shall not exhibit any hard skin, grains or sediment

n its original

pack

7.2

NOTE

be us

©1S0

R R Py | I 4 4 =l } ol R Ry | 4 P | H e lo ol LiE ol 4
dyiity. 1t oliailr DT ©ASy WU ol TTIC productL Shiall DT 1CS1TU WILTTITT TLS STITIT T altu pUUITIT.

Each paint used in the paint system shall show no sign of running or sagging when applied at a dry film
thickness equal to at least 1,5 times the specified NDFT to a smooth, degreased vertical plate with an area of
1m2.

For primers and self-priming products, it is recommended that a blasted steel plate with a “medi
ed instead of a smooth plate.

2009 — All rights reserved
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8 Perform

8.1

811 Type

2009(E)

ance testing of the paint system

Preparation and conditioning of test panels

and size of panel and number of panels

Test panels shall be made from steel complying with ISO 1514. Unless agreed otherwise, the minimum size of
the panels shall be 150 mm x 75 mm x 3 mm. If the thickness of the panels is less than 5 mm, the “sandwich”
method of pull-off testing specified in ISO 4624 is recommended. Three panels shall be prepared for each test.

8.1.2 Surfa
Degrease th
ISO 8501-1.
“medium (G)
ISO 8503-2.

Other metho
the intereste

The test pan

All paramete
part of the te

8.1.3 Appl

Coat the psz
accordance

Protect the b
parties.

8.1.4 Dryf

For each co
1ISO 19840 a
measuremer

[ce preparation
e test panels using a suitable method and grit-blast them to at least Sa 2%, as'defin

Unless agreed otherwise, the surface profile of the test side of each panel shall-corfespo
" as defined in ISO 8503-1 and shall be checked with a comparator using the method specif]

ds of surface preparation may be used to represent actual field conditions, as agreed bet
| parties.
bls shall be dry and free of dust and any other foreign matter.

rs related to surface preparation (cleanliness, roughness, ddst level, etc.) shall be records
5t report.

cation and curing

nels by spraying in strict accordance with.the manufacturer's written instructions. Cu
vith the paint manufacturer's written instructions.

acks and edges of the test panels using'an appropriate method agreed on between the inter

Im thickness

at, prior to over-coating, “measure the DFT on the test face of the panel in accordance
[ five locations (centre‘and each corner, 15 mm to 20 mm from the panel edge) and record
ts as the minimum,"mean and maximum (see Annex C, Clause C.1).

The maximum thickness of/each coat on each panel shall be

less thamp 1,5 x the'NDFT if the NDFT is < 60 uym;

Bd in
nd to
ed in

ween

ed as

re in

bsted

with
hese

— less thalll 1,25 x the NDFT if the NDFT is > 60 pm.

8.1.5 Over

-coating time

For each coat, carry out over-coating in accordance with the paint manufacturer's most recent instructions.

Deviations from the over-coating time specified by the paint manufacturer shall be agreed between the
interested parties and recorded in the test report.

8.1.6 Conditioning/curing

Condition the panels at controlled temperature and humidity in accordance with 1ISO 3270. If curing and

conditioning

12

are conducted under different conditions, they shall be clearly stated in the test report.
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The coating system shall be fully cured in accordance with the manufacturer's most recent instructions before
testing starts.

The test conditions shall be agreed on between the interested parties or be in accordance with the paint
manufacturer’s instructions.

8.1.7

Porosity detection

In order to avoid premature failure, carry out a suitable test to detect the presence of any pinholes in the
coating.

8.1.8

When specified in Table 4, a scribe line (see Figures 1 and 2) shall be made in the paint €oating
to ensure full exposure to all the elements of the test. The scribe line shall be made,mechanically (with a

pane
mach
long

paint

8.1.9

Reco

Scribe line

ine such as a drill press with cobalt slot drills). It shall be 50 mm long, 2 mm wide, 12,5 m
dge of the panel and 25 mm from one of the short edges of the panel. It shall.ctt completel
coating and into the metal substrate.

Recording of data
rd all relevant data measured during the preparation of the testpanels (see Annex C).

Dimension

150

25

Y
12,5 50 12,5

|
A

on each test

m from each
y through the

5 in millimetres

75

©1S0

A
Y

Figure 1 — Test panel showing position of scribe line

2009 — All rights reserved
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A

 J

Key
1 steel subgtrate
Figure 2 — Cross-section of scribe line
8.2 Qualification tests
Carry out thg qualification tests given in Table 4.

Optional test
and thick filn
interested p4g

Dimensions in millimetres

S may also be carried out, such as chemical resistance, impact resistance, abrasion resis
N cracking resistance. The actual optional tests to be carried out'shall be agreed betwee)

rties.

Table 4 — Qualification tests

ance
h the

. Environment of combined .
Environment of g Environment|of
o . corrosivity category .
Test Scribe line corrosivity category corrosivity categgory
C5-M and Im2
C5-M - Im2
(splash and tidal zones)
Ageing resistance Yes .
(see Annex A (see 8.1.8) 42000 4200h
Cathodic disbonding No
(ISO 15711:2p03, (art|.f|C|aI holiday . 4200 h 4200 h
method A, un|ess used instead — see
otherwise agreed) Table 5)
Sea water imersion Yes
(ISO 2812-2) (see 8(1.8) - 4200 4200h
8.3 Assegsment: methods and requirements
8.3.1 Gengdral
bstpanelsin-accerdance-with1S0-12944-6—Methodsand+ At Ar—Table-5 Two

Assess the t\J\JL PUII\J!\J ill uUU\JIdUI O VWil TOU T J™
out of the three panels shall meet the requirements.

Any paint defect which develops within 10 mm of the edges of the test panel shall not be taken into account.

8.3.2 Assessment of corrosion from a scribe line

After removing the coating by a suitable method, measure the width of the corrosion at nine points (the
midpoint of the scribe line and four other points, 5 mm apart, on each side of the midpoint). Calculate the
corrosion creep M from the equation M = (C — W)/2, where C is the average of the nine width measurements
and W is the original width of the scribe.
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Table 5 — Assessment of test panels — Methods and requirements (ISO 12944-6)

Assessment method

Requirement before
qualification testing

Requirement after qualification testing

ISO 4624 (pull-off test)

See Table 3.

No adhesive failure between the
substrate and the first coat unless
the pull-off value is 5 MPa or more
(see ISO 12944-6).

Assessment after 2 weeks' reconditioning.

Minimum pull-off = 50 % of original value measured on
the test panel, with a minimum value of 2 MPa.

No adhesive failure between the substrate and the first
coat unless pull-off value is 5 MPa or more (see
ISO 12944-6).

ISO 4628-2 (blistering)

0 (S0) Carry out assessment immgdiately after
the qualification test

ISO 4628-3 (rusting)

Ri 0 Carry out assessnientimmediately after
the qualification test

ISO 4628-4 (cracking)

0 (S0) Carry out assessment immgdiately after
the qualification test

ISO 4628-5 (flaking)

0 (S0) Carry out assessment immgdiately after
the\gualification test

ISO 4628-6 (chalking)

If agreed between the interested parties

Corrgsion from a scribe
line (pee 8.1.8 and 8.3.2)

M < 3;,0:mm for coating system with Zn (R) primer

M 8,0 mm for coating system with primer other than
Zn(R)

Cathpdic disbonding in
accofdance with
1ISO 15711:2003, method A

Immediately before the qualification test, [form an
artificial holiday (steel substrate totally eposed) of
diameter 6 mm, using the procedure spegified in
method A of ISO 15711:2003.

After the qualification test, use a sharp, thin-bladed
knife to make two radial cuts at 45° to eafh other
through the coating, intersecting at the c¢ntre of the
holiday. Cut the coating down to the stee| substrate.
Attempt to lift the coating with the point of the knife.
Record the total area now exposed (inclyding the area
of the holiday). Calculate the disbonded grea as the
difference between the total area exposefd and the
area of the holiday.

From the disbonded area, calculate the dorresponding
equivalent diameter.

The equivalent diameter of the disbonded area shall
be not more than 20 mm.

9 Testreport

The test report shall contain at least the following information:

a) the test laboratory (name and address);

b) the date(s) of the tests;

c) all details necessary for complete identification of the protective paint system (see 6.1) including

fingerprint data;

© 1SO 2009 — All rights reserved

15


https://standardsiso.com/api/?name=21bc4f6e61dd15fa2d3c537abe91a2f4

ISO 20340:2009(E)

d) the type of environment in which the protective paint system is to be used (see 4.3) and the qualification
tests carried out (see 8.2);

e) a description of the preparation and conditioning of the test panels (see 8.1);

f)  the results of the assessment of the test panels before ageing (see Clause 7 and Table 5);

g) the results of the assessment of the test panels after ageing for each qualification test (see Tables
4 and 5);

h) any deviation from the specified test methods.

An example

16

bf a test report form is given in Annex C.
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Ageing procedure

Annex A
(normative)

The exposure cycle used in this procedure lasts a full week (168 h) and includes:

a) 72h of exposure to UV and condensation in accordance with 1SO 11507:2007 under

ISO 20340:2009(E)

he following

¢onditions:

b) 712 h of exposure to salt spray in accordance with ISO 9227;

c) 24 h of exposure to low temperature at (-20 + 2) °C.

+ type Il UV lamps (UVA-340) — see ISO 11507:2007, Subclause 5.1.2;

— method A of ISO 11507:2007: alternating periods of 4 h exposure to UV at{(60'+3) °C and 4 h
exposure to condensation at (50 + 3) °C,

Day 1 Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

UV/condensation — ISO 11507

Salt spray — ISO 9227

AR

Low-temp.
exposure at
(-20+2) °C
AN
W
/\“‘ Q’V
.)‘-54\6
NN 7=

Start|the UV/condensation period with UV exposure and finish with condensation.

Betwgen the salt spray and Jow-temperature periods, rinse the panels with deionized water b{yit do not dry

them

At the beginning ef)the low-temperature period, the panel shall reach the temperature of (=20 £ 2) °C within

30 mjn.

Expogse the-fest panels for 25 cycles or 4 200 h.

© 1SO 2009 — All rights reserved
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Annex B
(normative)

Fingerprint

Date of issue: .....ceeveeeueeceerennnns

Base material

Curing agent

Name of paint

Name of man|

Lfacturer

Batch numbe

Production dd

Test method

Test result range

Test result range

Main paramdters?

Infrared spec

ra

See Bibliography

Non-volatile matter (by mass) ISO 3251 (£,£2)% (. t22)%
Density Appr%pga‘ztg fart of | 2.¥0,05)g/cm?® | (.... +0,05) gldm3
Ash See Bibliography (- t3)% (rnt23)%
Optional parameters *
Zn metal/Total Zn (e 21 % (e 2N %
Pigment contgnt Al 6D 146802 (2% (2%
(by mass) Fe (.. 1) % (e 2%
P (s 21 % (2%
Epoxy
OH
Content of fupctional groups Acidic| See Bibliography
Amine
Isocyanate

a The resy

Its obtained willvary depending on colour shade.

The binder p
of the resin fi

or/the pigment and the solvent.

roperties (infrared spectra and content of functional groups) shall be determined after sepa

Many other additional tests could be useful in characterizing more precisely the components of paint.

18
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