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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
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting, “Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

5 was prepared by Technical Committee ISO/TC 35, Paints,and varnishes, Subcommittee SG
aint systems for steel structures.

j edition cancels and replaces the first edition (1ISO42944-5:1998), which has been techni
e revision includes a reduction in the number of paint\systems and in the number of tables. TH
ve also brought about some changes in the numbering of the systems in the tables.

consists of the following parts, under the general title Paints and varnishes — Corrosion proteq
ctures by protective paint systems:

General introduction

Classification of environments

Design considerations

Types of surface and-surface preparation

Protective paint.systems

Laboratory’ performance test methods and associated assessment criteria

Execution and supervision of paint work
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Part 8:

Development of specifications for new work and maintenance
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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 required service life of the structure.

This
inst

eas wi

p

ction. Other measures are possible, but requwe particular agreement between the interested

Ctures, planners, consultants, companies carrying out corrosion protection work,xinspectors ¢
ings and manufacturers of coating materials to have at their disposal state-of-the-art inf
Cise form on corrosion protection by paint systems. Such information has to\be as complete
mbiguous and easily understandable to avoid difficulties and misunderstandings between
cerned with the practical implementation of protection work.

International Standard — ISO 12944 — is intended to give this information in the form of
uctions. It is written for those who have some technical knowledge. It is also assumed that

ISO
pre

Although 1ISO 12944 does not deal with financial and coftractual questions, attention is drawn to t
becpuse of the considerable

req

ISO
a g¢
safe

ISO
seld

12944 is familiar with other relevant International Standards, in particular those dealing V
aration, as well as relevant national regulations.

implications of inadequate corrosion protection, non-comp
irements and recommendations given in this standard might result in serious financial conseqy
12944-1 defines the overall scope of all parts of ISO 12944. It gives some basic terms and del

neral introduction to the other parts of ISO 12944. Furthermore, it includes a general statemer
ty and environmental protection, and.guidelines for using ISO 12944 for a given project.

ction of different types of protective paint system.

otection by
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arties.
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12944-5 gives some terms and definitions related to paint systems in combination with guidance for the
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Paints and varnishes — Corrosion protection of steel structures
by protective paint systems —
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Scope
part of ISO 12944 describes the types of paint and paint system commonly used for corrosio

teel structures. It also provides guidance for the selection of painf\.systems available f1

ium and high.

Normative references

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

2808, Paints and varnishes — Determination of film thickness

3549, Zinc dust pigments for paints = Specifications and test methods

4628-1, Paints and varnisheS=— Evaluation of degradation of coatings — Designation of quan
efects, and of intensity of-uniform changes in appearance — Part 1: General infroduction and

em

4628-2, Paints andwarnishes — Evaluation of degradation of coatings — Designation of quan
efects, and of intensity of uniform changes in appearance — Part 2: Assessment of degree of 4

4628-3, Paints and varnishes — Evaluation of degradation of coatings — Designation of quan
pfects, and’of intensity of uniform changes in appearance — Part 3: Assessment of degree of 1}

ronments (see ISO 12944-2) and different surface preparation grades (see ISO 12944-4
durability grade to be expected (see ISO 12944-1). The durability of painf'systems is classified in t4

n protection
or different
), and the
erms of low,

For dated
referenced

ity and size
designation

ity and size
listering

ity and size
Lsting

ity and size

4628-4, Pa/nts and varn/shes — Evaluat/on of degradat/on of coat/ngs — Designation of quan

dracking

ISO 4628-5, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of intensity of uniform changes in appearance — Part 5: Assessment of degree of flaking

ISO 4628-6, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of intensity of uniform changes in appearance — Part 6: Assessment of degree of chalking by
tape method

ISO 8501-1, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel
Substrates and of steel substrates after overall removal of previous coatings
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https://standardsiso.com/api/?name=959e9c28d0d3c9c3af92263d1a00b3a8

ISO 12944-5:2007(E)

ISO 8501-3, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 3: Preparation grades of welds, edges and other areas with surface
imperfections

ISO 12944-1, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 1: General introduction

ISO 12944-2, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 2: Classification of environments

ISO 12944-4:1998, Paints and varnishes — Corrosion protection of steel structures by protective paint

Sea-ondad-o

Doyt 4- T, £ =2 £
SyStemS — et prS Of-StHfrace-anre-StHrace ,C,"C,CG: atoft

ISO 12944-B, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 6: Laboratory performance test methods and associated assessment criteria

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1ISQ-12944-1 and the following tgrms
and definitiopns apply.

3.1

high-build
property of| a coating material which permits the application 0f’a coat of greater thickness than usyally
considered jas normal for that type of coating

NOTE For the purposes of this part of ISO 12944, this means > 80 um dry film thickness per coat.

3.2
high-solidg
property of p coating material which contains a.volume of solids greater than normal for that coating material

3.3
compatibiljty
(for products within a paint systemability of two or more products to be used together successfully as a paint
system witHout causing undesirable effects

3.4
compatibil|ty
(between 4 productcand the substrate) ability of a product to be applied to a substrate without cauping
undesirable effects

35
priming coat
first coat of a coating system

NOTE Priming coats provide good adhesion to sufficiently roughened, cleaned metal and/or cleaned old coating,
ensuring a sound base for, and offering adhesion to, the subsequent coats. They normally also provide corrosion
protection during the overcoating interval and the whole service life of the paint system.

3.6
intermediate coat
any coat between the priming coat and the finishing coat/topcoat

NOTE In the English language, the term “undercoat” is sometimes used synonymously, normally for a coat applied
directly before the finishing coat/topcoat.

2 © 1SO 2007 — All rights reserved
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topcoat
final coat of a coating system

3.8

tie coat
coat designed to improve intercoat adhesion and/or avoid certain defects during application

3.9

stripe coat
supplementary coat applied to ensure uniform coverage of critical and difficult to coat areas such as edges,

weldls, etc.

3.1(

dry
DF1
thic

3.11

nominal dry film thickness

ND¥
dry

3.12
ma)
high
imp

3.13
prin
pair

3.14
pre
fast
still

NOT

3.18
pot
many
conm

film thickness

ness of a coating remaining on the surface when the coating has hardened/cured

FT
film thickness specified for each coat or for the whole paint system

(imum dry film thickness
est acceptable dry film thickness above which the performance of the paint or the paint syste
hired

her
t that has been formulated for use as a priming coat on prepared surfaces

fabrication primer
drying paint that is applied to blast=cleaned steel to provide temporary protection during fabri
allowing welding and cutting

E In many languages, thé term pre-fabrication primer does not have the same meaning as in Englis
life

imum time, jat\vany particular temperature, during which a coating material supplied g
ponents can,successfully be used after they have been mixed together

31
shejf life
timg duaring which a coating material will remain in good condition when stored in its original sealg

m could be

cation while

S separate

d container

under normal storage conditions

NOTE The expression “normal storage conditions” is usually understood to mean storage between +5 °C and +30 °C.
3.17

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

© 1SO 2007 — All rights reserved
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4 Types of paint

4.1

General

For the protection of steel structures against corrosion many paint systems are widely used.

Based on the corrosivity category, various examples of anticorrosive paint systems are given, in relation to the
expected durability, in Tables A.1 to A.8 in Annex A, which is informative in nature. The systems have been
included because of their proven track record, but the list is NOT intended to be exhaustive and other similar
systems are also available.

In addition,
these shoul

a) the trac

b) theres
NOTE 1 )

the way theyj
for each typqg

For the pur|
are first divi
and then sy

NOTE2

4.2 Revg

The film dri
can be re-d

Examples g
a) chlorin
b) vinyl ch
c) acrylic

The drying
downto O °

4.3 Irrev

new technologies are continually being developed, often driven by government legislation,
d always be considered where appropriate and where performance has been validated by:

k record of such technologies and/or
Lilts of testing at least in accordance with ISO 12944-6.

[he information given in 4.2, 4.3 and 4.4 concerns only the chemical and physical properties of paints an
are used. The limits given for drying and curing temperatures are only indicative) Variations can be exp¢g
of paint, depending on its formulation.

boses of application, paints can be classified as solvent-borne;\water-borne or solvent-free. T
ded into two main categories according to the manner in whichthey dry and cure (see 4.2 and
bdivided (see 4.3.2 to 4.3.5) by generic type and mechanism of cure.

['he main physical and mechanical properties are summarized’in Annex C.

rsible coatings

s by solvent evaporation with no other ehange of form, i.e. the process is reversible and the
ssolved in the original solvent at any time.

f binders in this type of coating material are:
bted rubber (CR);

loride copolymers (also*known as PVC);
polymers (AY).

time will depend, among other things, on air movement and temperature. Drying can take p,
C, althoughjat low temperatures it is much slower.

ersible coatings

and

il not
cted

hey
4.3)

film

ace

4.31

General considerations

The film dries initially by solvent evaporation (where a solvent is present) followed by a chemical reaction or
by coalescence (in some water-borne paints). The process is irreversible, meaning that the film cannot be
dissolved in the original solvent or, in the case of a solvent-free coating, in a solvent typically used with that
generic type of paint.

© 1SO 2007 — All rights reserved
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4.3.2 Air-drying paints (oxidative curing)

In these paints, the film hardens/forms by evaporation of solvent, followed by reaction of the binder with
oxygen from the atmosphere.

Typical binders are:
— alkyd;

— urethane alkyd;

— |epoxy ester.

Theldrying time will depend, among other things, on the temperature. The reaction with oxygen can take place
down to 0 °C, although at low temperatures it is much slower.

4.3.3 Water-borne paints (single pack)

In this type of paint, the binder is dispersed in water. The film hardens)by evaporation of| water and
coalescence of the dispersed binder to form a film.

The|process is irreversible, i.e. this type of coating is not re-dispersible in water after drying.
Bindlers which are typically dispersed in water are:

— |acrylic polymers (AY);

— |vinyl polymers (PVC);

— | polyurethane resins (PUR).

The| drying time will depend, among other-things, on air movement, relative humidity and temperature. Drying

can|take place down to +3 °C, although.at low temperatures it is much slower. High humidity (greater than
80 % RH) also impedes the drying process.

4.3.4 Chemically curing paints

4.3.41 General considerations

In deneral, this type of paint consists of a base component and a curing agent component. The¢ mixture of
basg and curing agent has a limited pot life (see 3.15).

Thel paint film.dries by evaporation of solvents, if present, and cures by a chemical reaction betwegn the base
and|the curing agent components.

Theltypes-giverbelew-are-commoenty-irdse-
NOTE The base component and/or the curing agent component may be pigmented.

4.3.4.2 Epoxy 2-pack paints

4.3.4.21 Base component

The binders in the base component are polymers having epoxy groups, which react with suitable curing
agents.

© 1SO 2007 — All rights reserved 5
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Typical binders are:

— epOoxXy;

epoxy vinyl/epoxy acrylic;

epoxy combinations (e.g. epoxy hydrocarbon resins);

Formulations can be solvent-borne, water-borne or solvent-free.

Most epox

coatings chalk when exposed to sunlight If colour or gloss retention is required the top

coat

should be ¢
(see 4.3.3).

4.3.4.2.2
Polyaminod

Polyamides
are general

The drying

n aliphatic polyurethane (see 4.3.4.3) or a suitable physically drying type (see 4.2) or waterib

Curing agent component
mines (polyamines), polyaminoamides (polyamides) or adducts of these are most commonly u

are more suitable for primers because of their good wetting properties. Polyamine-cured coat
y more resistant to chemicals.

time will depend, amongst other things, on air movement and,on’ the temperature. The cy

reaction can take place down to + 5 °C, and lower for specialist products.

4343 H

4.3.4.31
The binders

Typical bing

acrylic;
epoxy;
polyeth
fluoro
polyurg

4.343.2

olyurethane 2-pack paints

Base component
are polymers with free hydroxyl groups whichwreact with suitable isocyanate curing agents.

ers are:

polyester;

er;
esin;
thane eombinations (e.g. polyurethane hydrocarbon resins) (PURC).

Cdaring agent component

prne

Aromatic or aliphatic polyisocyanates are most commonly used.

Aliphatic-polyisocyanate-cured products (PUR, aliphatic) have excellent gloss-retention and colour-retention
properties if combined with a suitable base component.

Aromatic-polyisocyanate-cured products (PUR, aromatic) give faster curing but are much less suitable for
exterior exposure because they tend to chalk and discolour more rapidly.

The drying time will depend, among other things, on air movement and temperature. The curing reaction can
take place down to 0 °C, or lower, but the relative humidity should be kept within the paint manufacturer's
recommended range to ensure coatings are free from bubbles and/or pinholes.

© 1SO 2007 — All rights reserved
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4.3.5 Moisture-curing paints

The film dries/forms by solvent evaporation. It cures chemically by reacting with moisture from the air.

Typical binders are:

polyurethane (1-pack);
ethyl silicate (2-pack);

ethyl silicate (1-pack)

The]
the
suff]

It is
dry

4.4
Furt

sho
exp

5.1

5.1.
Ina

Six

drying time will depend, amongst other things, on the temperature, the air movement,cthe h
film thickness. The curing reaction can take place down to 0 °C, or lower, provided that the air s
cient moisture. The lower the relative humidity, the slower the curing.

important that the paint manufacturer's instructions regarding the limits for relative humidity 3
Film thickness are complied with in order to avoid bubbles, pinholes or other defects in the coati

General properties of different generic types of paint

her information is given in Annex C. This annex is intended only,as an aid to selection but, if
ild be used in combination with Tables A.1 to A.8 in Anfiex'A, manufacturers’ publishe
brience gained from previous projects.

Paint systems
Classification of environments and surfaces to be painted

1 Classification of environments
ccordance with ISO 12944-2, the environment is divided into the following categories:

btmospheric corrosivity categories:

C1 very low;
C2 low;

C3 meditm;
C4 high;

G531 very high (industrial);

umidity and
till contains

nd wet and
ng.

it is used, it
i data and

C5-M very high (marine).

Three categories for water and soil:

Im1 immersion in fresh water;
Im2 immersion in sea or brackish water;

Im3 buried in soil.
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5.1.2 Surfaces to be painted

51.21 New structures

The substrates encountered in new structures are low-alloy steel of rust grade A, B and C as defined in
ISO 8501-1, as well as galvanized steel and metallized steel (see ISO 12944-1). Possible preparation of the
different substrates is described in ISO 12944-4. The substrate and the recommended preparation grade are
given at the head of Tables A.1 to A.8 in this part of ISO 12944 for each corrosivity category. The paint
systems listed in Annex A are typical examples of systems used in the environments defined in ISO 12944-2
when applied to steel surfaces with rust grades A to C, as defined in 1ISO 8501-1, or to hot-dip-galvanized

steel or me

allized steel. Where the steel has deteriorated to the extent that pitting corrosion has taken p

ace

(rust grade
for the incrg

In principle,
necessary,

If unprotected steelwork destined for corrosivity category C1 is initially transported,)stored temporaril

assembled
to air-bornse
location. Tg
primer coat
storage eny

5.1.2.2

For mainter
checked ug
repainting s
specified. T

check the mpanufacturer's recommendations and/or the compatibility with the previous paint system.

5.2 Type

Tables A.1
ISO 12944,

Zinc-rig
the pai

those i
mass.

For pre-fab

Maintenance

Other primers (Misc) are those containing zinc phosphate pigment or other anticorrosive pigments

D in ISO 8501-1), the dry film thickness or the number of coats shall be increased to compén
ased surface roughness, and the paint manufacturer should be consulted for recommendation

no corrosion protection is required for corrosivity category C1. If, for aesthetic reasons, paintir

A system intended for corrosivity category C2 (with a low durability) may be chosen;

n an exposed situation (for example, a C4/C5 coastal environment), corrosion will commence
contaminants/salts and will continue even when the steelwork is maved to its final category
avoid this problem, the steelwork should either be protected during site storage or given a suit
The dry film thickness should be appropriate for the expected storage time and the severity o
ironment.

ance of previously coated surfaces, the condition of-thé existing coating and the surfaces sha
ing suitable methods, e.g. ISO 4628-1 to 1ISO 4628-6, to determine whether partial or comy

he paint manufacturer should be consulted forrecommendations. Test areas may be prepare

of primer

o A.8 in Annex A give informatien on the type of primer to be used. For the purposes of this pa
two main categories of primérare defined according to the type of pigment they contain:

h primers, Zn (R), aré those in which the zinc dust pigment content of the non-volatile portio
ht is equal to or greatér than 80 % by mass.
h which the'zinc dust pigment content of the non-volatile portion of the paint is lower than 80 9

Vinc chremate, red lead and calcium plumbates are not widely used for health and safety reaso|

ication primers, see Annex B.

sate

3
D.

gis

y or
due
C1
able
the

| be
lete

hould be carried out. The type of surface preparation and protective paint system shall then be

d to

rt of

and
o by

The zinc du

NOTE 1

st pigment shall comply with ISO 3549.

described in ASTM D 2371.

NOTE 2

A method for the determination of the zinc dust pigment content of the non-volatile portion of a paint is

The value of 80 % zinc dust by mass in the dry film for zinc-rich primers Zn (R) is the basis for the durability

given for the paint systems in the tables. Some countries have national standards with a minimum content of zinc dust for
zinc-rich primers Zn (R) higher than 80 %.
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The examples listed in Annex A include paint systems with a low VOC content designed to meet requirements
for low emission of solvents.

For each corrosivity category, separate tables indicate whether the paints for the paint systems listed are
available as water-borne materials and whether they are available as a 1-pack or 2-pack. Several of the paint
systems listed can include either high-solids or water-borne paints for both the primer and the topcoating
materials, or a combination of high-solids and water-borne paints. For further information about VOCs,

see

Annex D.

5.4

Def
givg

The
gen
prin

NOT
stee

The)
with

Dry film thickness

nitions of dry film thickness (DFT), nominal dry film thickness (NDFT) and maximum dry|film th
nin 3.10, 3.11 and 3.12, respectively.

film thicknesses indicated in Tables A.1 to A.8 are nominal dry film thicknessé€sy"Dry film thich
brally checked on the complete paint system. Where judged appropriate,nthe dry film thick
ing coat or of other parts of the paint system may be measured separately:

E Depending on the instrument calibration, measurement method and dry film thickness, the roug
surface will have a different degree of influence on the measurement resuit:

method and procedure for checking the thicknesses of dry fills)on rough surfaces shall be in
ISO 19840, and for smooth and galvanized surfaces in_accordance with ISO 2808, unles

agr

Unl

Car
recq
non
thic
criti
app

The
Spra

1

ed between the interested parties.
ss otherwise agreed, the following acceptance criteria; as stated in ISO 19840, shall apply:

the arithmetic mean of all the individual dry filpy thicknesses shall be equal to or greater than
dry film thickness (NDFT);

all individual dry film thicknesses shall\be equal to or above 80 % of the NDFT;

individual dry film thicknesses between 80 % of the NDFT and the NDFT are acceptable provi
number of these measurements’is less than 20 % of the total number of individual measuremgq

all individual dry film thicknesses shall be less than or equal to the specified maximum dry film

a)

-

shall be taken to-achieve the dry film thickness and to avoid areas of excessive thic
mmended that the. maximum dry film thickness (individual value) is not greater than thre
inal dry film thickness. In cases when the dry film thickness is greater than the maxim
ness, expertagreement shall be found between the parties. For some products or systems
cal maximum~dry film thickness. Information given in the paint manufacturer’s technical data
y to suchhproducts or systems.

number of coats and the nominal dry film thicknesses quoted in Annex A are based on the us
y-application. Application by roller, brush or conventional spraying equipment will normally pr

ickness are

nesses are
ness of the

hness of the

accordance

5 otherwise

the nominal

ded that the
nts taken;

thickness.

kness. It is
e times the
im dry film
, there is a
sheet shall

te of airless
bduce lower

film

thicknesses, and more coats will be needed to produce the same dry film thickness for

Consult the paint manufacturer for more information.

5.5
Defi

The

Durability
nitions of durability and of durability ranges are given in ISO 12944-1.
durability of a protective paint system depends on several parameters, such as:

the type of paint system;

the design of the structure;

© 1SO 2007 — All rights reserved
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the sta

the condition of the substrate before preparation;
the surface preparation grade;
the quality of the surface preparation work;

the condition of any joints, edges and welds before preparation;

ndard of the application work;

the conditions during application;

— the exgosure conditions after application.

The conditipn of an existing paint coating can be assessed by the use of ISO 4628-1, ISO 4628-2,1S0 4628-3,

ISO 4628-4} ISO 4628-5 and ISO 4628-6, and the effectiveness of surface preparation work can’bée assegsed

using ISO 8501-1 and ISO 8501-3.

It has been assumed in compiling the tables in Annex A that the first major maintenance painting wpuld

normally nged to be carried out for reasons of corrosion protection once the coating has reached Ri 3 as

defined in IS0 4628-3. Based on this precondition, durability has been indicated mthis part of ISO 12944 in

terms of three ranges:

a) low (L) 2 years to 5 years;

b) medium (M): 5 years to 15 years;

c) high (H): more than 15 years.

The durabiljty range is not a “guarantee time”. Durability is;a technical consideration that can help the owner

set up a maintenance programme. A guarantee time is the subject of clauses in the contract and is not wjthin

the scope ¢f this part of ISO 12944. There are no rules that link the two periods of time. See also 6.2. [The

guarantee time is usually shorter than the durabilityrange.

Paint systems classified between 5 years and 15 years durability are all classified as “medium”. It is esseptial

that users gre aware of the wide extent of the medium durability range and take this into consideration when

developing gpecifications.

Maintenande is often required at more frequent intervals because of fading, chalking, contamination or wear

and tear, orffor aesthetic or other.reasons.

5.6 Shop and site application

To ensure maximumiperformance of a paint system, the majority of the coats of the system or, if possible| the

complete slystem,<should preferably be applied in the shop. The advantages and disadvantages of ghop

application pre/ascfollows:

Advantages Disadvantages

a) Better control of application a) Possible limitation of the size of the building
components

b) Controlled temperature b) Possibility of damage due to handling, transport and
erection

c) Controlled relative humidity c) Maximum overcoating time could be exceeded

d) Easier to repair damage d) Possible contamination of the last coat

e) Greater output

f)  Better waste and pollution control

10 © IS0 2007 — All rights reserved
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After completion of fabrication on site, any damage shall be repaired in accordance with the specification.

NOTE Places where repairs have been carried out will always remain more or less visible. This is one reason why it
is better to put a topcoat over the whole surface on site when aesthetic aspects are important.

Site application of the coating system will be strongly influenced by the daily weather conditions, which will
also have an influence on the expected lifetime.

If preloaded bearing-type connections are to be painted, paint systems shall be used which do not lead to an
unacceptable decrease in the preloading force. The paint systems selected and/or the precautions taken for
such connections will depend on the type of structure and on subsequent handling, assembly and
trangportation.
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cannot be given, ROT can all options be covered.

If a
will

Tables for protective paint systems

Reading the tables

tables given in Annex A give examples of paint systems for different environments. The shagq
'nate lines is there purely for ease of reading. The dark-grey shading-in‘the “Expected durabili
cates the anticipated durability for that system. The paints used for.all these systems shall be
highest corrosion stress of the given corrosivity or immersion category. The specifier shall

Umentation, or a statement from the paint manufacturer, isCavailable confirming the suita
bility of a paint system for use in a given corrosivity or immersion category. If required, the

bility of the paint system shall be demonstrated by experience and/or laboratory perfor
hods in accordance with ISO 12944-6 or as otherwise agreed.

paint systems have been listed in the tables using two different principles:

Tables A.1, A.7 and A.8 list systems for more than one corrosivity category (Table A.1 is
hereafter as the “summary table”). These_systems have been arranged according to the bin
the topcoat. This arrangement is more_convenient when the performance properties of the
used as the basis for system selection, and for comparison of the overall durability of paint
more than one corrosivity category when the corrosivity category is not known exactly.

corrosivity category only~(econsidering C5-1 and C5-M as a single category). The systems
arranged according to~the type of priming coat. This arrangement is convenient for users
exactly the corrosivity,category of the environment to which their structure will be exposed.

E The paint syStems listed have been chosen as “typical systems”. This has led to some system
are not necessarily typical or available in some countries. It has been concluded, however, that a sim

specifier intends to make use of the paint systems listed in the tables, he should first decide
useé ‘paint systems from the summary table or from individual tables because the system n

ling used in
ty” columns
suitable for
ensure that
bility or the
Suitability or
mance test

referred to
der used in
topcoat are
systems for

Tables A.2, A.3, A4, A5 and A.6 (referred to in the following as “individual tables”) list systgms for one

have been
who know

being listed
ple overview

whether he
imbering is

diffe

rent in the two types of table

6.2

Parameters influencing durability

In practice, some systems have a proven durability much longer than 15 years, and a number of such cases
have proven track records of more than 25 years. In general terms, increasing the total dry film thickness and
the number of coats will extend the durability of a paint system. In addition, the choice of a system designed
for a corrosivity category “higher” than the one envisaged will provide higher durability when such a system is
used in a lower-corrosivity environment.

Category C5-l covers, in general terms, the atmospheres that could be encountered at various industrial
locations. Special care should be taken when writing coating specifications for items of equipment or
steelwork that could suffer from specific chemical spillages, leaking pipes or heavy air-borne contamination.
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During their specified shelf life (see 3.16), paints can be used without their age having any influence on
application of the paint or on the performance of the resulting coating.

6.3 Designation of the paint systems listed

A paint system given in Tables A.1 to A.8 is designated by its system number given in the left-hand column in
each table. The designation shall be given in the following form (example taken from Table A.2 for paint
system No. A2.08): ISO 12944-5/A2.08.

In cases where coats with dlfferent blnders are glven under one and the same paint system number, the
deS|gnat|on
shall be
ISO 12944-5/A2.06-EP/PUR.

If a paint gystem cannot be allocated to one of the systems listed in Tables A.1 to A.8, falhinformation
regarding sprface preparation, generic type, number of coats, nominal dry film thickness, etc,, shall be given in
the same wpy as indicated in the tables.

6.4 Guidelines for selecting the appropriate paint system

— Deterntine the corrosivity category of the environment (macroclimate) where the structure will be located
(see 150 12944-2).

— Establish whether special conditions (microclimate) exist which candesult in a higher corrosivity category
(see IS0 12944-2).

— Look i Annex A for the relevant table. Tables A.2 to A.5 give proposals for different generic types of gaint
system for corrosivity categories C2 to C5, while Table A.1 gives an overview of the content$ of
Tables|A.2 to A.5.

— Identifyf in the table paint systems with the required’durability.

— Select the optimum one, taking into accountthe surface preparation method that will be used.

— Consult the paint manufacturer in<order to confirm the choice and to determine what commerdially
availablle paint system(s) correspond to the paint system selected.

12 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=959e9c28d0d3c9c3af92263d1a00b3a8

ISO 12944-5:2007(E)

Annex A
(informative)

Paint systems
The paint systems given in Tables A.1 to A.8 are only examples. Other paint systems having the same

performance are possible. If these examples are used, it shall be ensured that the paint systems chosen

1 aklotlo. HGA H PP A | [ H I 'H £ Ll H (P | 1 ifiaal O | 5 5
CcO Py WIUT TS ITuieatcu UuUTaullity WITTTT TATUULIUTT UT UTC PJalTit WUTR TdRTO PIdlT dS SPTUITITU. OTT also o.90.

Every other line has been shaded to improve readability.
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Table A.2 — Paint systems for low-alloy carbon steel for corrosivity category C2

Substrate: Low-alloy carbon steel

Surface preparation: For Sa 2'%, from rust grade A, B or C only (see ISO 8501-1)

Priming coat(s) Subsequent coat(s) Paint system
System Expected durability
No. Binder Type og No. of | NDFT b Binder No. of | NDFT b
primer coats in ym type coats inpm {1, ow | Med High
A.2.01 AK Misc. 1 40 AK 2 80
A2.02 AK Misc. 1-2 [${9) AK 2-3 120
A2.03 AK Misc. 1-2 80 AK, AY, PVC, CR ¢ 2-4 160 (b\
A2.04 AK Misc. 1-2 100 — 1-2 100 (’;(]/
A2.05 | AY,PVC,CR Misc. 1-2 80 AY, PVC,CR® 2-4 160 N b‘;
A2.06 EP Misc. 1-2 80 EP, PUR 2-3 120 \O_)‘)‘
A2.07 EP Misc. 1-2 80 EP, PUR 2-4 160
A2.08 |EP| PUR, ESIA Zn (R) 1 60¢© — 1 60
Binder for priming coat(s) Type Water-borne | Binder for subsequent coat(s) Type Water-borne
possible possible
AK = Alkyd 1-pack X AK = Alkyd 1-pack X
CR = Chloringted rubber 1-pack CR = Chlorinated rubber 1-pack
AY = Acrylic 1-pack X AY = Acrylic 1-pack X
PVC = Poly(v|nyl chloride) 1-pack PVC = Roly(vinyl chloride) 1-pack
EP = Epoxy 2-pack X EP =-Epoxy 2-pack
ESI = Ethyl silicate 1- or 2-pack X RUR = Polyurethane, aliphatic 1- or 2-pack
PR et | oz | X
a8  Zn (R) =[Zinc-rich primer, see 5.2. Misc. = Primers with miscellaneous types of anticorrosive pigments.
b NDFT = Nominal dry film thickness. See'5.4 for further details.
€ Itis recommended that compatibility be’checked with the paint manufacturer.
d Itis recofnmended for ESI prinhers that one of the subsequent coats be used as a tie coat.
€ lItis alsopossible to workéwith’an NDFT from 40 uym to 80 um provided the zinc-rich primer chosen is suitable for such an NDFT].
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Table A.3 — Paint systems for low-alloy carbon steel for corrosivity category C3

Substrate: Low-alloy carbon steel

Surface preparation: For Sa 2'%, from rust grade A, B or C only (see ISO 8501-1)

Priming coat(s) Subsequent coat(s) Paint system
System - 5 - 5 Expected durability
No. Binder Type of No. of | NDFT Binder No. of | NDFT
primer @ coats in ym type coats in ym Low | Med | High

A3.01 AK Misc. 1-2 80 AK 2-3 120

AJ0Z AK Misc. 1-2 ol AK Z2-4 160 A

A3.03 AK Misc. 1-2 80 AK 3-5 200 (\Q\

rd04 AK Misc. 12 80 AY, PVC, CR® 35 | 200, 1

A3.05 |AY,PVC,CR® Misc. 1-2 80 AY, PVC, CR® 2-4 160

A3.06 | AY,PVC,CR® Misc. 1-2 80 AY,PVC,CR®¢ 3-5 200

A3.07 EP Misc. 1 80 EP, PUR 2-3 120

A3.08 EP Misc. 1 80 EP, PUR 24 160

A3.09 EP Misc. 1 80 EP, PUR 3-5 200

Ad10 |EP,PUR ESIY| Zn(R) 1 60 © — 1 60

Ad11 |EP,PUR,ESIY| 2Zn(R) 1 60 © EP, PUR 2 160

Ad12 |EP,PUR ESIY| Zn(R) 1 60 © AY, PVG,CR® 2-3 160

A3.13 EP, PUR Zn (R) 1 60 © AY,;PVC, CR® 3 200

Binder for priming coat(s) Type Water-borne Binder for subsequent Type Water-borne

possible coat(s) possible

AK § Alkyd 1-pack X AK = Alkyd 1-pack X
CR F Chlorinated rubber 1-pack CR = Chlorinated rubber 1-pack
AY F Acrylic 1-pack X AY = Acrylic 1-pack X
PVQ = Poly(vinyl chloride) 1¢pack PVC = Poly(vinyl chloride) 1-pack
EP § Epoxy 2-pack EP = Epoxy 2-pack
ESI|= Ethyl silicate 1- or 2-pack PUR = Polyurethane, aliphatic 1- or 2-pack
PUR = Polyurethane, aromatic| 1- or 2-pack
or aliphatic
@ |Zn (R) = Zine-rich primer, see 5.2. Misc. = Primers with miscellaneous types of anticorrosive pigment.
b [NDFT_=WNominal dry film thickness. See 5.4 for further details.
¢ |ltis recommended that compatibility be checked with the paint manufacturer.
d

It Is recommended for ESI primers that one of the subsequent coats be used as a tie coat.

It is also possible to work with an NDFT from 40 um up to 80 um provided the zinc-rich primer chosen is suitable for such an NDFT.

© 1SO 2007 — All rights reserved
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Table A.4 — Paint systems for low-alloy carbon steel for corrosivity category C4

Substrate: Low-alloy carbon steel

Surface preparation: For Sa 2'%, from rust grade A, B or C only (see ISO 8501-1)

Priming coat(s) Subsequent coat(s) Paint system
System Binder Typeof | No.of | NDFT® Binder No.of | NDFTD || rected durabiliy
No. yp
primer 2 coats in ym type coats in ym Low | Med | High
A4.01 AK Misc. 1-2 80 AK 3-5 200
A4.02 AR Misc. 1-2 ol AY, CR, PVC ™ 3-0 200
A4.03 AK Misc. 1-2 80 AY, CR, PVC ¢ 3-5 240 (\Q
A4.04 AY, CR, PVC Misc. 1-2 80 AY, CR,PVC*© 3-5 200 y;
A4.05 AY, CR, PVC Misc. 1-2 80 AY, CR, PVC ¢ 3-5 240 N b"'}
A4.06 EP Misc. 1-2 160 AY, CR,PVC ¢ 2-3 200 %‘)‘
A4.07 EP Misc. 1-2 160 AY, CR, PVC ¢ 2-3 280 i
A4.08 EP Misc. 1 80 EP, PUR 2-3 240
A4.09 EP Misc. 1 80 EP, PUR 2-3 280
A4.10 §P, PUR, ESIY Zn (R) 1 60 © AY, CR,PVC ¢ 23 160
Ad.11 §P, PUR, ESIY Zn (R) 1 60 © AY, CR, PVC ¢ 2-4 200
A4.12 §P, PUR, ESIY Zn (R) 1 60 © AY,CR,PVC ¢ 34 240
A4.13 §P, PUR, ES| ¢ Zn (R) 1 60 © EP, PUR 2-3 160
Ad.14 §P, PUR, ESIY Zn (R) 1 60 © ER, PUR 2-3 200
A4.15 §P, PUR, ESIY Zn (R) 1 60 © EP, PUR 3-4 240
A4.16 ESI Zn (R) 1 60 © — 1 60
Binder fqr priming Type Water-borne Binder for subsequent Type Water-borne
codft(s) possible coat(s) possible
AK = Alkyd 1-pack X AK = Alkyd 1-pack X
CR = Chlorinated rubber 1-pack CR = Chlorinated rubber 1-pack
AY = Acrylic 1-pack X AY = Acrylic 1-pack X
PVC = Poly(v|nyl chloride) 1-pack PVC = Poly(vinyl chloride) 1-pack
EP = Epoxy 2-pack X EP = Epoxy 2-pack
ESI = Ethyl silicate 1- or 2-pack X PUR = Polyurethane, aliphatic | 1- or 2-pack
PUR = Polyur‘ethane, 1- or 2-pack
aromatic or aljphatic

a Zn((R)=
b NDFT = Nominal dry film thickness. See 5.4 for further details.
€ Itis recommended that compatibility be checked with the paint manufacturer.

d Itis recommended for ESI primers that one of the subsequent coats be used as a tie coat.

€ ltis also possible to work with an NDFT from 40 um up to 80 um provided the zinc-rich primer chosen is suitable for such an NDFT.
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Table A.5 — Paint systems for low-alloy carbon steel for corrosivity categories
C5-1 and C5-M

Substrate: Low-alloy carbon steel

Surface preparation: For Sa 2'%, from rust grade A, B or C only (see ISO 8501-1)

Priming coat(s) Subsequent coat(s) Paint system Expected
syﬁ;‘fm Binder Type of | No.of | NDFT® Binder No.of | NDFTP durability
primer @ coats in ym type coats in ym Low | Med | High
C5-l
A51.01 EP, PUR Misc. 1-2 120 AY, CR, PVC® 3-4 200 f\/\
A51.02 EP, PUR Misc. 1 80 EP, PUR 34 320 b\‘)
A51.03 EP, PUR Misc. 1 150 EP, PUR 2 300 I
A51.04 EP, PUR, ESI ¢ Zn (R) 1 60 © EP, PUR 3-4 240
A51.05 EP, PUR, ESI 9 Zn (R) 1 60 © EP, PUR 3-5 320
A51.06 EP, PUR, ESI ¢ Zn (R) 1 60 © AY, CR, PVC® 4:5 320
C5M
ABM.01 EP, PUR Misc. 1 150 EP, PUR 2 300
ApM.02 EP, PUR Misc. 1 80 EP, RUR 34 320
APpM.03 EP, PUR Misc. 1 400 - 1 400
ApM.04 EP, PUR Misc. 1 250 EP, PUR 2 500
ApM.05 EP, PUR, ESI ¢ Zn (R) 1 60 © EP, PUR 4 240
ApM.06 EP, PUR, ESI 9 Zn (R) 1 60-& EP, PUR 4-5 320
APM.07 EP, PUR, ESI 9 Zn (R) 1 60 © EPC 3-4 400
ApM.08 EPC Misc. 1 100 EPC 3 300
Binder for priming coat(s) Type Water-borne Binder for subsequent Type Wiater-borne
possible coat(s) possible
EP § Epoxy 2-pack X EP = Epoxy 2-pack X
EP{ = Epoxy combination 2-pack EPC = Epoxy combination 2-pack
ESI|= Ethyl silicate 1- or 2-pack PUR = Polyurethane, aliphatic | 1- or 2-pack X
PUR = Polyurethane, aromatic or 1- or 2-pack CR = Chlorinated rubber 1-pack
aliphatic
AY = Acrylic 1-pack X
PVC = Poly(vinyl chloride) 1-pack
a8 |Zn(R) = Zinc-rich primer, see 5.2. Misc. = Primers with miscellaneous types of anticorrosive pigments.

NDFT = Nominal dry film thickness. See 5.4 for further details.

It is recommended that compatibility be checked with the paint manufacturer.

It is recommended for ESI primers that one of the subsequent coats be used as a tie coat.

It is also possible to work with an NDFT from 40 um up to 80 um provided the zinc-rich primer chosen is suitable for such an NDFT.
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Table A.6 — Paint systems for low-alloy carbon steel for immersion categories
Im1, Im2 and Im3

Substrate: Low-alloy carbon steel

Surface preparation: For Sa 2%, from rust grade A, B or C only (see ISO 8501-1)

Low-durability systems are not recommended and therefore no examples of these are shown.
Priming coat(s) Subsequent coat(s) Paint system Expected
Sy'it:m Binder Type of No.of | NDFTP Binder No.of | NDFTP durability
primer? coats in ym type coats inum T e High
A6.01 EP Zn (R) 1 60°¢ EP, PUR 3-5 360 ,\A
AB.02 EP Zn (R) 1 60 © EP, PURC 3-5 540 ,\Q\)
A6.03 EP Misc. 1 80 EP, PUR 2-4 380 Q} .V
AB.04 EP Misc. 1 80 EPGF, EP, PUR 3 500 &b‘,
AB.05 EP Misc. 1 80 EP 2 330
AB.06 EP Misc. 1 800 — — 800
A6.07 EsId Zn (R) 1 60 © EP, EPGF 3 450
A6.08 EP Misc. 1 80 EPGF 3 800
AB.09 EP, PUR Misc. — — — 1-3 400
A6.10 EP, PUR Misc. — — — 1-3 600
Binder fgr priming coat(s) Type Water-borne Binder{for subsequent coat(s) Type Water-bgrne
possible f possible f
EP = Epoxy 2-pack X ER=Epoxy 2-pack X
ESI = Ethyl silicate 1- or 2-pack X EPGF = Epoxy glass flake 2-pack
PURC = Polyprethane combination 2-pack PURC = Polyurethane combination 2-pack
PUR = Polyurethane, aromatic or 1- or 2-pack X PUR = Polyurethane, aromatic or 1- or 2-pack X
aliphatic aliphatic
a8  Zn (R) =[Zinc-rich primer, see 5.2. Misc. = Primers with miscellaneous types of anticorrosive pigments.
b NDFT = Nominal dry film thickness. See 574 for further details.
d  tis recojnmended for ESI primers-that one of the subsequent coats be used as a tie coat.
€ ltis alsopossible to work with ain NDFT from 40 um up to 80 um provided the zinc-rich primer chosen is suitable for such an ND)FT.
f Water-bgrne products are.n general not suitable for immersion.
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Table A.7 — Paint systems for hot-dip-galvanized steel for corrosivity categories
C2 to C5-1 and C5-M

Substrate: Hot-dip-galvanized steel
ISO 12944-4 gives some examples of surface preparation. The type of surface preparation depends on the type of paint
system, and should be stated by the paint manufacturer.
i Subsequent . Expected durability 9
Priming coat(s) coat(s) Paint system (see 5.5 and ISO 12944-1)
System
No. Binder No.of | NDFTP| Binder No.of | NDFT® c2 c3 c4 C5-l C5-M
coats in um type coats in ym
M T H VM H e M eV H{L (M| H
Af.01 — — — PVC 1 80
Ay.02 PVC 1 40 PVC 2 120
v

Af.03 PVC 1 80 PVC 2 160 x’ )

Af.04 PVC 1 80 PVC 3 240 \dg)‘

Af.05 — — — AY 1 80

P

Ay.06 AY 1 40 AY 2 120 \C 9\')

Af.07 AY 1 80 AY 2 160 (&\\

Af.08 AY 1 80 AY 3 240 \Q

AF.00 _ _ — | Er.PWR 1 ol

Ay.10 EP, PUR 1 60 EP, PUR 2 120

Af.11 EP, PUR 1 80 EP, PUR 2 160

Af.12 EP, PUR 1 80 EP, PUR 3 240

Af.13 EP, PUR 1 80 EP, PUR 3 320

Type of binder No. of Water-borne Binder for subsequent No. of Whter-borne
components, possible coat(s) components possible

AY F Acrylic 1-pack X AY = Acrylic 1-pack X
PV({ = Poly(vinyl chloride) 1épack PVC = Poly(vinyl chloride) 1-pack
EP § Epoxy 2-pack X EP = Epoxy 2-pack
PUR = Polyurethane, aromatic}) 1- or 2-pack X PUR = Polyurethane, aliphatic 1- or 2-pack
or aliphatic
b [NDFT = Nominaf dry film thickness. See 5.4 for further details.
9 | The durabilityis in this case related to the adhesion of the paint system to the hot-dip-galvanized substrate.
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Table A.8 — Paint systems for thermally sprayed metal surfaces for corrosivity categories
C4, C5-l, C5-M and Im1 to Im3

Substrate: Thermally sprayed metal (zinc, zinc/aluminium alloys and aluminium)
Surface preparation: See ISO 12944-4:1998, Clause 13.
It is recommended that sealing or application of the first coat of the paint system be carried out within 4 h.

If used, sealers should be compatible with the subsequent paint system.

Sealer coat Subsequent Paint system Expected durability 9
coat(s) (see 5.5 and ISO 12944-1)
System
No. Binder | No.of | NDFTP Binder No.of | NDFTP c4 C5- C5-M Im1,to |m3
coats in pm type coats in pm
L M[H|fL|M[(H|| L |[M|H|®&VM||H
A8.01 EP, PUR 1 NAD EP, PUR 2 160
A8.02 EP, PUR 1 NAD EP, PUR 3 240 bt'
A8.03 EP 1 NAD EP, EPC 3 450 qo..
|
A8.04 EP, PUR 1 NAD EP, EPC 3 320 A ™
Typg of binder No. of Water-borne Binder for subsequent No. of Water-boine
components possible f coat(s) components possibleg f
EP = Epoxy 2-pack X EP = Epoxy 2-pack X
EPC = Epoxy|combination 2-pack EPC = Epoxy combination 2-pack
PUR = Polyurethane, aromatic 1- or 2-pack X PUR = Polyurethane, aliphatic 1- or 2-pack X

b NDFT = Nominal dry film thickness. See 5.4 for further details.
f Water-bgrne products are in general not suitable for immersion.
9 The durgpility is in this case related to the adhesion of the paint-system to the thermally sprayed substrate.

h" NA=no applicable. The dry film thickness of the sealér;coat will not significantly contribute to the total dry film thickness of the
system.
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