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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.

5 document was prepared by Technical Conamittee ISO/TC 35, Paints and varnishes, Sub
4, Protective paint systems for steel structures.

D

second edition cancels and replaces the first edition (ISO 12944-4:1998), which

technically revised.

Thd

main changes compared to the previous edition are as follows:

the terms and definitionsswhich were not used in the main part of the standard have be{
the normative references have been updated;

5.6 “Surfaces with chemical treatment” has been included;

6.2.8 “Chemical treatment” has been included;

Annex-6-has been restructured to contain two tables for distinction between “extrang
and foreign matter” and “native layers and contaminants”;
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the text has been editorially revised.

Alist of all parts in the ISO 12944 series can be found on the ISO website.

©IS

02017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=0e474093d08e95f2e805ea678c2ce315

ISO 12944-4:2017(E)

Introduction

Unprotected steel in the atmosphere, in water and in soil is subjected to corrosion that can lead to
damage. Therefore, to avoid corrosion damage, steel structures are normally protected to withstand
the corrosion stresses to which they will be subjected during the service life required of the structure.

There are different ways of protecting steel structures from corrosion. ISO 12944 (all parts) deals with
protection by paint systems and covers, in the various parts, all features that are important in achieving
adequate corrosion protection. Additional or other measures are possible but require particular

agreement between the interested parties.

In order to ensure effective corrosion protection of steel structures, owners of such structures, planners,

consultants, companies carrying out corrosion protection work, inspectors of protective\coat
and manuffacturers of coating materials need to have at their disposal state-of-the-art informatio

ngs
h in

concise form on corrosion protection by paint systems. It is vital that such information is;as complete as
possible, uhambiguous and easily understandable to avoid difficulties and misunderstandings between

the partieq concerned with the practical implementation of protection work.

ISO 12944|(all parts) is intended to give this information in the form of a series of instructions.

[t is

written for] those who have some technical knowledge. It is also assumed that the user of ISO 12944 (all

iliar with other relevant International Standards, in particulairthose dealing with sur

Although ISO 12944 (all parts) does not deal with financial and ‘€ontractual questions, attenti(:r is
i

drawn to the fact that, because of the considerable implicatiens of inadequate corrosion protec
non-compljance with requirements and recommendations giveh in ISO 12944 (all parts) can resu
serious finpncial consequences.

Face

on,
tin

ISO 12944}1 defines the overall scope of ISO 12944. It,gives some basic terms and definitions and a

general intfroduction to the other parts of ISO 12944 Furthermore, it includes a general statemen
health, safety and environmental protection, and«guidelines for using ISO 12944 (all parts) fora g
project.

This document describes the different types-of surface to be protected and gives information on sur
preparation methods such as chemicaland mechanical cleaning. It deals with surface prepara

[ on
ven

face
fion

grades, surface profile (roughness);,'assessment of prepared surfaces, temporary protection} of

prepared durfaces, preparation ofitemporarily protected surfaces for further coatings, preparatio
existing mptal coatings, and enVironmental aspects. As far as possible, reference is made to the b
International Standards on the€’surface preparation of steel substrates before application of paints
related prqducts.

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

Part 4:
Types of surface and surface preparation
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Scope

5 document covers the following types of surfaces of steel structures consisting of carl
y steel, and their preparation:

uncoated surfaces;

surfaces thermally sprayed with zinc, aluminium or their alloys;
hot-dip-galvanized surfaces;

zinc-electroplated surfaces;

sherardized surfaces;

surfaces painted with prefabrication primer;

other painted surfaces.

on or low-

5 document defines a number of surface-preparation grades but does not specify any requirements

the condition of the substrate prior to surface preparation.

hly polished surfaces and work-hardened surfaces are not covered by this document.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

nt and are

spensable for itssapplication. For dated references, only the edition cited applies. F¢r undated

rences, the latestédition of the referenced document (including any amendments) appligs.

1461, Hot dip-galvanized coatings on fabricated iron and steel articles — Specifications and t{
2063 (altparts), Thermal spraying — Zinc, aluminium and their alloys

4628-1, Paints and varnishes — Evaluation of degradation of coatings — Designation

wn

bst methods

bf quantity

an

. el ok e oL e e . L L L . D VR B al ) NS
SILZC U UCjeLLs, U U IHLCTiSiey U urtjourirt Cridriygcs ireuppcururice — rurt L, UCTicrur irerv

designation system

uction and

[SO 4628-2, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 2: Assessment of degree of
blistering

ISO 4628-3, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 3: Assessment of degree of rusting

ISO 4628-4, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 4: Assessment of degree of
cracking
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[SO 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 8501-1:2007, 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

ISO 8501-2
assessment
localized r4

ISO 8501-3
assessment
imperfectid

ISO 8501-4
assessment
grades in c

ISO 8504 (|
Surface pre

ISO 12944
Part 1: Gen

ISO 16276
and accept

EN 10238,

3 Termis and definitions

For the pur

ISO and IE

IEC El¢
ISO On

3.1
abrasive b
impingeme

1994, Preparation o] steel substrates bejore application of paints and related proaucts — V1
of surface cleanliness — Part 2: Preparation grades of previously coated steel substrates\d
moval of previous coatings

, Preparation of steel substrates before application of paints and related products — Vi
of surface cleanliness — Part 3: Preparation grades of welds, edges and other greas with sur]
ns

, Preparation of steel substrates before application of paints and related products — Vi
of surface cleanliness — Part 4: Initial surface conditions, prepardtion grades and flash
bnnection with high-pressure water jetting

hll parts), Preparation of steel substrates before application of paints and related product]
paration methods

1, Paints and varnishes — Corrosion protection of steel'structures by protective paint system
eral introduction

all parts), Corrosion protection of steel structures by protective paint systems — Assessmer
ince criteria for, the adhesion/cohesion (fracture strength) of a coating

Nutomatically blast-cleaned and automatically prefabrication primed structural steel produ

poses of this document, the térms and definitions given in ISO 12944-1 and the following af
[ maintain terminological databases for use in standardization at the following addresse

ctropedia: available at http://www.electropedia.org/

line browsingplatform: available at https://www.iso.org/obp

last-cleaning
nt of a high-kinetic-energy stream of blast-cleaning abrasive (3.2) on to the surface tq

Sual
fter

sual
face

sual
ust

ply.

122}

be

prepared

[SOURCE: I
3.2

SO 11124-1:1993, 2.2]

blast-cleaning abrasive
solid material intended to be used for abrasive blast-cleaning (3.1)

[SOURCE: 1

SO 11124-1:1993, 2.1]
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3.3

dust

loose particulate matter present on a steel surface prepared for painting, arising from blast-cleaning
(3.1) or other surface preparation processes, or resulting from the action of the environment

[SOURCE: ISO 8502-3:2017, 3.1]

34
dew point
temperature at which moisture in the air will condense out on to a solid surface

Notf TTo entry: See 150 85U02-4.

3.5
flagh rusting
slight rust formation on a prepared steel surface soon after preparation

3.6
grit
particles that are predominantly angular, that have fractured faces and sharp edges and that are less
thah half-round in shape

[SOPRCE: 1SO 11124-1:1993, 2.4]

3.7
mill scale
heafy oxide layer formed during hot fabrication or heat'tréatment of steel

3.8
rus
visiple corrosion products consisting, in the case’of ferrous metals, mainly of hydrated iron pxides

39

sh
paiicles that are predominantly round, that have a length of less than twice the maximym particle
width and that do not have edges, broken faces or other sharp surface defects

[SOPURCE: ISO 11124-1:1993,.2.3]

31
substrate
surface to which a.e€oating material is applied or is to be applied

[SOPRCE: ISO 4618:2014, 2.244]

31
surfface preparation
mefhod of preparing a surface for coating

3.12
white rust
white to dark grey corrosion products on zinc-coated surfaces

3.13

chemical treatment

surface treatment process, based on a chemical or electrochemical reaction, which superficially
modifies the metal substrate (3.10)

© IS0 2017 - All rights reserved 3
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4 General

The primary objective of surface preparation is to ensure the removal of matter which negatively affects
the corrosion protection and to obtain a surface that permits satisfactory adhesion of the coating to the
surface. It will also assist in reducing the amounts of contaminants that initiate corrosion.

It is stressed that there is a very wide variation in the condition of steel surfaces requiring cleaning
prior to painting. This particularly applies to maintenance of an already coated structure. The age
of the structure and its location, the quality of the previous surface, the performance of the existing
coating system and the extent of breakdown, the type and severity of previous and future corrosion
environments, and the intended new coating system, all influence the amount of preparation required.

When sele
(according

profile (royighness) appropriate to the coating system to be applied to the steel surface.

Personnel

technical K
the requir
sufficiently

If the spec
the condit

system, reltvant parts of the procedure shall be repeated so as to obtain/'the specified preparation gr

Details reg

cting a surface preparation method, it is necessary to consider the preparation. gr
to this document) required to give a level of surface cleanliness and, if required;)a-sur

carrying out surface preparation work shall have suitable equipment+and suffic
nowledge of the processes involved to enable them to carry out the work jmaccordance v
pd specification. It is important that the surfaces to be treated are-readily accessible

rilluminated. All surface preparation work shall be properly supernvised and inspected.

n of the prepared surface has subsequently changed befofe the application of the coa

ade
face

ient
vith
and

fied preparation grade has not been achieved by the preparation method selected or when

[ing
hde.

arding the preliminary treatment of welds, the remaval‘of weld spatter and removal of biirrs

and other $harp edges shall be in accordance with ISO 8501-3, Details are given in ISO 12944-3. These
measures $hould normally be taken in connection with the{manufacturing process before the surface
preparatiop.

NOTE For further details, see ISO 8504-1.

5 Types$ of surface to be prepared

5.1 General

The differgnt types of surface shall.be prepared as described in 5.2 to 5.6.

5.2 Uncpated surfaces

Uncoated purfaces consist of bare steel, which can be covered by mill scale or rust and other
contaminapts. They-shall be assessed in accordance with ISO 8501-1 (rust grades A, B, C and D).

5.3 MetTl-coated surfaces

5.3.1 Thermally sprayed surfaces

Thermally sprayed surfaces consist of steel coated with zinc, aluminium or their alloys by flame or arc
spraying in accordance with ISO 2063 (all parts).

5.3.2 Hot-dip-galvanized surfaces

Hot-dip-galvanized surfaces consist of steel coated with zinc or zinc alloy by immersion in a molten
bath in accordance with ISO 1461.

5.3.3 Zinc-electroplated surfaces

Zinc-electroplated surfaces consist of steel coated with an electrodeposited zinc coating.

4 © IS0 2017 - All rights reserved
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5.3.4 Sherardized surfaces

Sherardized surfaces consist of steel coated with zinc-iron alloy layers obtained by heating the steel
component in a container together with zinc dust.

5.4 Surfaces painted with prefabrication primer

Surfaces painted with prefabrication primer consist of automatically blast-cleaned steel to which a
prefabrication primer has been applied automatically in a plant, in accordance with EN 10238.

NOTE For the purpose of this document, the expression “surfaces painted with prefabrication primer” has a
restlricted meaning, as defined in EN 10238. It is restricted to automatic blast-cleaning and automati¢ priming.

5.5| Other painted surfaces

Othler painted surfaces consist of steel/metal-coated steel that has already been,painted (se¢ 7.5).

5.6/ Surfaces with chemical treatment

In spme specific uses, chemical treatments are implemented to enhance’corrosion resistancg and/or to
impgrove paint bonding, before metal painting operations.

With regard to this document, chemical treatment referS \to hot-dip-galvanized stee]l surfaces,
eledtroplated-zinc steel surfaces and sherardized surfaces,

Chegmical treatment includes a dedicated cleaning followed by the chemical treatment itselffconducted
by gpray, runoff or immersion, usually ending with a/fiffal step of rinsing.

The paint manufacturer shall previously confipmitompatibility of the paint system with tHe chemical
preftreatment.

6 [Surface preparation methods

6.1 General

The use of the methods déscribed in 6.2 and 6.3 requires surface preparation, in accordlance with
[SO|8504 (all parts). Oil,@rease, salts, dirt and similar contaminants shall be removed afterfagreement
between the involved‘parties, prior to further surface preparation, using an appropriate method. In
addjition, prior removal of heavy, firmly adhering rust and mill scale by suitable manual or fnechanical
techniques can_be necessary. Where metal-coated steel is to be cleaned, the techniqu¢ shall not
unrecessarily zemove sound metal. A survey of cleaning methods is given in Annex C. The different
methods listed are not exhaustive.

6.2| -Water, solvent and chemical cleaning

6.2.1 Water cleaning

This method consists of directing a jet of clean, fresh water on to the surface to be cleaned. The water
pressure required depends on the contaminants to be removed such as water-soluble materials, loose
rust and poorly adhering paint coatings. To remove oil, grease, etc., the addition of suitable detergents
is necessary. When detergents have been used in the cleaning operation, rinsing with clean, fresh water
is necessary.

6.2.2 Steam cleaning

Steam cleaning is carried out to remove oil, grease, salts, dirt and similar contaminants. If a detergent is
added to the steam, rinsing with clean, fresh water is necessary.

© IS0 2017 - All rights reserved 5
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6.2.3 Emulsion cleaning

Emulsion cleaning is carried out to remove oil, grease, salts, dirt and similar contaminants using

emulsion c

leaners, followed by rinsing with clean, fresh (hot or cold) water.

6.2.4 Alkaline cleaning

Alkaline cleaning is carried out to remove oil, grease, salts, dirt and similar contaminants by using
alkaline cleaners, followed by rinsing using clean, fresh (hot or cold) water.

6.2.5 Or

Organic-so

Degreasing

6.2.6 St

Stripping i

or alkaling

subsequen

6.2.7 Ac

Acid pickli
which rem

Acid pickli

a site proc

6.2.8 Ch|

The qualit

surface tre

After comy
work piece

maximum

the surfacs

6.3 Mec

6.3.1 Hand-tool€leaning

Typical hal
abrasives,

6.3.2 Po

2 1 . | L]
gauu. SUIVUIIL LITAIllllg

[vent cleaning is carried out to remove grease or oil by using suitable organic(solve
F with rags impregnated with organic solvent is usually restricted to small areas.

ipping

s the removal of paint coatings by solvent-borne pastes (for coatings“soluble in solve
pastes (for saponifiable coatings). It is normally restricted to small areas. Appropr
[ cleaning is necessary.

jd pickling

hg (Be) involves immersion of the component in a bath _containing a suitable inhibited
bves mill scale and rust. The exposed surface shall net’be appreciably attacked.

hg is only suitable for use under carefully monitéred factory conditions and is not norm|
PSS.

lemical treatment

y of the surface treatment shall be assessed in accordance with the specifications of
atment supplier before being processed to the paint application.

lete chemical pre-treatment, the surface provided is deemed ready to use for painting.
surfaces shall be completely dry and clean. If relevant, specific attention shall be paid to
recovery time allowed to’ start the painting process, according to the recommendation
treatment supplier

hanical cleaning

dAobls include wire brushes, spatulas, scrapers, synthetic-fabric pads with embed

nts.

hts)
iate

hcid

ally

the

The
the
s of

ded

mery cloth and rust-chipping hammers. For further details, see ISO 8504-3.

wer-tool cleaning

Typical power tools include rotating wire brushes, various types of grinder, percussion hammers and
needle guns. Surface areas that cannot be reached with such tools shall be prepared by hand. The
cleaning operation shall not cause any damage or deformation of the structural elements and care shall
be taken to avoid the type of surface damage that chipping tools are liable to cause (notching). When
wire brushes are used, it shall be ensured that rust and contaminants are not merely polished. Polished
rust and mill scale can develop a sheen that looks like clean metal, but which would impair the adhesion
of any coating applied to it. Cleaning with power tools is more effective in terms of area covered and
degree of cleanliness than manual surface preparation, but is not nearly as effective as blast-cleaning.
This should be borne in mind in those cases where power-tool cleaning is preferred to blast-cleaning
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(e.g. where the generation of dust or the accumulation of used abrasive is to be avoided). For further
details, see ISO 8504-3.

6.3.

3 Blast-cleaning

One of the methods specified in ISO 8504-2 shall be used. Blast-cleaning abrasives shall be specified by
reference to the various parts of ISO 11124 and ISO 11126.

6.3.

3.1 Dry abrasive blast-cleaning

6.3

Cenftrifugal abrasive blast-cleaning is carried out in fixed installations or mobile units in

abr
veld

For

6.3

Compressed-air abrasive blast-cleaning is carried out by feeding €he abrasive into an air s

dire
Thd
air

For

6.3

Thi
enc
Altg
suc

For

6.3
bla
Thi
ofa

strq
of I¢

3.1.1 Centrifugal abrasive blast-cleaning

hsive is fed to rotating wheels or impellers positioned to throw the abrasiveleveénly 3
city on to the surfaces to be cleaned.

the fields of application, effectiveness and limitations of this technique, see-1SO 8504-2.

3.1.2 Compressed-air abrasive blast-cleaning

cting the air/abrasive mixture at high velocity from the nozzle on to the surface to be clg

abrasive can be injected into the air stream from a pressurized container or can be dray
stream by suction from an unpressurized container.

the field of application, effectiveness and limitations of this technique, see ISO 8504-2.

3.1.3 Vacuum or suction-head abrasive blast-cleaning

5 method is similar to compressed-air abrasive blast-cleaning (see 6.3.3.1.2) but with the I

rnatively, the air/abrasive stream’can be sucked on to the surface by reduced press
fion head.

the field of application, effectiveness and limitations of this technique, see ISO 8504-2.

5t-cleaning)

5 method is §imtilar to compressed-air abrasive blast-cleaning (see 6.3.3.1.2) but with t
very small\amount of liquid (usually clean, fresh water), upstream of the nozzle, to the
am, resulting in a blast-cleaning procedure which is dust-free in the suspended-particle
ss than'50 um. The consumption of water can be controlled and is usually 15 1/h to 251

which the
nd at high

tream and
aned.

vn into the

last nozzle

osed in a suction head sealed to the steel surface, collecting the spent abrasive and conftaminants.

ure at the

3.2 Moisture-injection abrasive blast-cleaning (compressed-air moisture-injection abrasive

e addition

aTr/ abrasive

size range
h.

For

the'field of application, effectiveness and limitations of this technique, see ISO 8504-2

6.3.

6.3.

3.3 Wet abrasive blast-cleaning

3.3.1 Compressed-air wet abrasive blast-cleaning

This method is similar to compressed-air abrasive blast-cleaning (see 6.3.3.1.2) but with the addition of
liquid (generally clean, fresh water) to produce a stream of air, water and abrasive.

For

©IS

the field of application, effectiveness and limitations of this technique, see ISO 8504-2.
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6.3.3.3.2

Slurry blast-cleaning

A dispersion of fine abrasive in water or another liquid is directed, with pumps or compressed air, on to
the surface to be cleaned.

For the fiel

6.3.3.3.3

d of application, effectiveness and limitations of this technique, see ISO 8504-2.

Pressurized-liquid blast-cleaning

An abrasive (or a mixture of abrasives) is introduced into a stream of liquid (generally clean, fresh
water) and the stream directed through a nozzle on to the surface.

The streanll is predominantly pressurized liquid, and additions of solid abrasives are normally léss'

for compre
The abrasi

For the fiel

6.3.3.4 K

6.3.3.4.1

The aim of
or to remo
under it is
condition S
and asses§
distance fr|

ssed-air wet abrasive blast-cleaning.
ye can be introduced either as dry (with or without air) or as wet slurry.

d of application, effectiveness and limitations of this technique, see ISO 8504-2.
articular applications of blast-cleaning

Sweep blast-cleaning

sweep blast-cleaning is to clean or roughen organic and metallic coatings on the surface g
Ve a surface layer (or a poorly adhering coating) in suchra way that a firmly adhering coa
neither pitted by particle impact nor stripped down to the substrate. The required sur
hall be agreed between the interested parties. For¢his purpose, a test area can be prepa
ed, and the various blast-cleaning parameters; e.g. hardness of abrasive, attack arg
pm nozzle to substrate, air pressure and particle size of abrasive, can be optimized. Norm|

for sweep blast-cleaning, low air pressure and fine-grained, grit blast-cleaning abrasive is used.

6.3.3.4.2

Spot blast-
only indivi
be carried
recoated w
be equivals

6.3.4

This methg
The water
rust and p
rinsing wit

Spot blast-cleaning

dual stains (e.g. rust or weldispots) in an otherwise intact coating are blast-cleaned. It
out in conjunction with sweep blast-cleaning of the other surfaces where these canno
ithout prior cleaning. Depending on the intensity of the blast-cleaning, the result will
nt to preparation grade'’P Sa2orPSa2 1/2.

Witer jetting

d consists‘in-directing a jet of pressurized clean, fresh water on to the surface to be cleal
pressuredepends on the contaminants to be removed, such as water-soluble matter, Iq
borlyradhering paint coatings. When detergents have been used in the cleaning operat
h.clean, fresh water is necessary. High-pressure water jetting and ultra-high-pressure w

han

nly,
[ing
face
red
gle,
ally

Cleaning is a common form of compressed-air or moisture-injection blast-cleaning in which

can
L be
hen

hed.
ose
ion,
hter

jetting sha

1 be in accordance with ISO 8501-4

7 Surfa

ce preparation grades

7.1 General

Requirements shall be based on the preparation grades listed in Annexes A and B.

Other preparation grades can be agreed on the basis of representative photographic examples or
reference areas on the surface of the structure or component. Reference areas shall be effectively
protected from any influences which might alter their appearance (e.g. by covering them with plastic
sheeting), or they shall be photographed as representative examples.
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There are two types of surface preparation.
— Primary (overall) surface preparation (preparation of the whole surface to the bare steel).

This type of surface preparation consists of removing mill scale, rust, existing coatings and
contaminants. After primary surface preparation, the whole surface consists of bare steel.

Preparation grades: Sa, St and Be.
— Secondary (partial) surface preparation (leaving sound parts of organic and metal coatings)

This type of surface preparation consists of removing rust and contaminants but ]aning intact
paint or metallic coatings.

Preparation grades: P Sa, P St and P Ma.

Befpre application of paints and related products, a wet blast-cleaned surface caif be required to dry.
Where flash rusting occurs on a prepared surface, it can be necessary to remeye‘this, if it is fonsidered
to be detrimental to the subsequent coating.

[SO|8501-1 gives preparation grades Sa 1, Sa 2, Sa 2 1/2, Sa 3 for blast-cleaning and St 2, St B for hand-
and power-tool cleaning.

[S0|8501-1:2007, Annex A contains photographic examples of €he change in appearance imparted to
ste¢l when blast-cleaned with different abrasives (high-carben-steel shot, steel grit, chillef-iron grit,
copper refinery slag, coal furnace slag).

7.2] Uncoated surfaces

The final appearance of the prepared steel sukface depends on the initial surface conflition (e.g.
rusf grades A to D) and the surface preparation method used. The various rust grades and surface
preparation grades are described in ISO 8501-1 and in Annex A.

7.3| Metal-coated surfaces

If the metal coating (thermally sprayed, hot-dip-galvanized, zinc-electroplated or sherardizefd) needs to
be jemoved completely downto-the substrate, the grades defined in ISO 8501-1 are applicabje.

If spund areas of metal ceating remain, a “secondary (partial) surface preparation” is carrig¢d out. The
grafles cannot be refentedto existing standards.

7.4 Surfacespainted with prefabrication primer

If a[prefabri€ation primer needs to be removed completely back to the substrate, the gradeq defined in
[SO[8501-Fare applicable.

If afeas of prefabrication primer remain, a “secondary surface preparation” is carried out. Definitions
of suitable preparation grades are givemn tm 1SO—8501-2—amd tm some of the documents tisted in the
bibliography.

7.5 Other painted surfaces

The surface to be prepared shall be assessed in accordance with I1SO 4628-1, ISO 4628-2, ISO 4628-3,
ISO 4628-4, ISO 4628-5 and ISO 4628-6 (degree of blistering rusting, cracking, flaking and chalking).
Adhesion shall be assessed according to ISO 16276.

Isolated areas of coating failure with rust (spot rusting) on previously painted steel can be prepared by
spot blast-cleaning. Care shall be taken that the surrounding sound areas are not damaged.

If the whole coating needs to be removed completely down to the steel, the grades defined in ISO 8501-1
are applicable.
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If the paint needs to be removed completely down to a metal coating, a “secondary surface preparation”
is carried out. The grades cannot be referred to existing standards.

If areas of the paint coating remain, a “secondary surface preparation” is carried out. For areas with
residual paint coatings and bare steel, the grades are defined by using the definitions of P grades.
ISO 8501-2 gives preparation grades P Sa 2, P Sa 2 1/2, and P Sa 3 for localized blast-cleaning, P St 2 and

P St 3 for localized hand- and power-tool cleaning and P Ma for localized machine abrading.

8 Surfa

ISO 8503-
comparat:)‘E G) which are intended for visual and tactile comparison of steel substrates that have'h
blast-clea

The metho
is describe

ISO 8503-5.

The surfac

a surface pjrofile “medium (G)” or “medium (S)”, as defined in ISO 8503-1, is particularly suitable. In|

field of apy
particular

9 Asses

Before app
ISO 8501-2
parties in i

10 Temp
contamii

Temporary
(e.g. by fo1
applied. Th

Prefabrica
materials {
surface wi

11 Prep
further

ce profile (roughness) and surface profile grading

specifies the requirements for ISO surtace profile comparators (comparator »

d with either shot (S) abrasives or grit (G) abrasives.

d for the grading of blast-cleaned surfaces using the ISO comparators specified in 1SO 85
d in ISO 8503-2. The grading of blast-cleaned surfaces can also be done in accordance v

e profile of the substrates influences the adhesion of the coating. For protective paint systg

lication of this document, it is not necessary to specify closerSurface profile tolerance
surface profile values, but they can be agreed between the irdterested parties.

sment of prepared surfaces

lying the coating, the prepared surfaces shall beassessed in accordance with ISO 8501-
. Further methods for assessing the prepared surfaces may be agreed on by the contrac
Individual cases. Such methods are specifieddirthe different parts of ISO 8502.

orary protection of prepared surfaces from corrosion and/or
nation

protection of the prepared surface shall be used if the preparation grade is likely to cha
mation of rust) before the,intended coating (primer or complete coating system) car
is also applies to areas onwhich no coating is to be applied.

ion primers, adhésive paper, adhesive film, strippable varnishes and other protec
hat can be remaved are commonly used for temporary protection. Before final coating,
| require further preparation until the specified surface condition is achieved.

ration.of temporarily or partly protected surfaces before application ¢
oatings

hnd
een

D3-1

vith

ms,
the
5 or

L or
fual

nge
be

tive
the

f

It can be n

TESSATY tU TEMUVE EXTSTINE Toatings or to rougttern thre surface by sweep blastcleaming o

by

other suitable methods, followed by dust removal, to ensure proper adhesion of the subsequent coating.
Joints and damaged areas of priming coats shall be re-cleaned and repaired after assembly.

Before further coating, all contamination and all corrosion and weathering products that have been
formed in the meantime shall be removed by suitable means.

For blast-cleaned and primed prefabrication and shop-primed steel surfaces, the remaining priming
coat can be a part of the complete paint system, provided that this is agreed by the interested parties
and that the surface profile (roughness) is defined. If a priming coat is not in a condition suitable for
repairing or further coating, or is not compatible with further coatings, it shall be completely removed.
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12 Preparation of hot-dip-galvanized surfaces

12.1 Unweathered surfaces

Defective areas in, or damage to, the zinc surface shall be repaired so that the protective properties of
the zinc coating are fulfilled. Contamination of unweathered hot-dip-galvanized surfaces, e.g. by grease,
oil, residual flux or marking materials, shall be removed.

The zinc coating may be treated by sweep blast-cleaning (see 6.3.3.4.1) using a non-metallic abrasive.
Other treatment shall be in accordance with the specification.

After sweep blast-cleaning, the zinc coating shall be continuous and free from mechanicpl damage.
The galvanized surfaces shall be free from adhering and enclosed contaminants that weuld|impair the
durpbility of the zinc coating and subsequently applied paint systems.

Exajmples of irregularities in the zinc coating are
— |runs or overthick areas,

— |pinholes,

— |lack of adhesion between the zinc and the steel,
— |zinc drips, and

— |zinc ash.

Aftér sweep blast-cleaning, the surface shall have a.@hiform dull appearance. The surface|roughness
and the minimum zinc coating retained shall be agreed between the interested parties.

12.2 Weathered surfaces

On [weathered hot-dip-galvanized surfdces, zinc corrosion products (white rust) are formed and
confaminants can accumulate. Suchv-surfaces shall be prepared by suitable methods selected
depending on the nature and extent-of the contamination. Oxidation products, certain salt§ and some
other contaminants can be removed by washing with clean, fresh water containing detergent and by
using synthetic-fabric pads with embedded abrasive, followed by thorough cleaning with|hot water.
Altgrnatively, the methods specified in Clause 6 can be suitable.

13|Preparation @f thermally sprayed metal (zinc and aluminium) surface;

£}

Defpctive areasin, or damage to, thermally sprayed metal coatings shall be repaired qo that the
profective power of the metal coating is restored.

To gxtend’the service life of the coating, thermally sprayed metal coatings shall be painted ithmediately
aftdrahermal spraying before any condensation can take place.

NOTE For further information on thermally sprayed metal coatings, see ISO 2063 (all parts).

14 Preparation of zinc-electroplated and sherardized surfaces

Defective areas in, or damage to, zinc-electroplated or sherardized surfaces shall be repaired so that
the protective properties of the zinc coating are fulfilled. Poorly adhering zinc-electroplated and
sherardized coatings shall be removed.

Contamination on zinc-electroplated and sherardized surfaces, e.g. by grease, oil, marking materials or
salts, shall be removed. Cleaning with special detergents, hot water or steam or by surface conversion
(see 6.2.6) can be suitable.
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Subsequent painting of zinc-electroplated components will require the same treatment as hot-dip-

galvanized

surfaces (see Clause 12).

15 Preparation of other coated surfaces

Poorly adhering and defective coatings shall be removed.

Defective areas in, or damage to, the surface shall be repaired so that the protective properties of the

protective

coating system are fulfilled.

Afterward
which can

16 Recol

Pollution d
regulation
dust, noise

Waste (sud
relevant n4g

be demonstrated to be suitable (see Clause 11).

odours, organic solvents, etc.

tional regulations and as agreed between the interested parties.

17 Health and safety

See ISO 12

D44-1.

mmendations regarding pollution and the environment

4=l £ 1 de. yapagn i | 1.1 de. 1 . . H 4o e 4=l 4o 3 l
, LHIT SUTTALT LAIT UT LT TAlCU Uy SWETD DIdSTLICTAIIIS USIlg dll ITIITI U g It UL dlly ULIITI 111d g ria

aused by surface preparation is normally covered by national safety and environmeptal
5. If such regulations do not exist, special care shall be taken regarding!industrial wagtes,

h as used abrasives, rust, old coatings) shall be collected and‘treated in accordance with

12
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Annex A

(normative)

Standard preparation grades for primary (overall) surface

preparation

Table A.1 — Standard preparation grades for primary (overall) surface prepara'tion

Essential features of prepared

Representative surfaces
Standard Surface hotographic o . Field of
preparation | preparation | P grapn [For further details, including o
gradea method examples in treatment prior to and after applitation
IS0 8501-1b.c.d surface preparation (columin 2),
see ISO 8501-1.]
Sal Blast- clean- [BSal Poorly adhering mill scale, tist and The surfack prepara-
ing (6.3.3) CSal paint coatings and foreign matter are |tion of:
removede.
DSail a) uncoatefl steel
surfaces;
Sa? BSa2 Most of the niill scale, rust, paint coat- |b) coated sfteel surfac-
CSa2 ings and foreign matter is removed. es, if the cdatings are
Any residual contamination shall be  |removed t¢ the extent
DSa2 firmly‘adhering. that the spgcified
preparatiopn grade is
achievedf.
Sa?21/2 ASa21/2 Mill scale, rust, paint coatings and
BSa21/2 forgign matter are removgd. A_ny re-
maining traces of contamination shall
CSa21/2 show only as slight stains in the form
D Sa'2.1/2 of spots or stripes.
Sa 38 ASa3 Mill scale, rust, paint coatings and for-
dsa3 eign matter are removed. The surface
shall have a uniform metallic colour.
CSa3
DSa3
St 2 Hand- or BSt2 Poorly adhering mill scale, rust,
power-tool CSt?2 paint coatings and foreign matter are
cleaning removede.
(6.3.1,6.3.2) |DSt2
St3 BSt3 Poorly adhering mill scale, rust, paint +
Cst3 coatings and foreign matter are re-
movede. However, the surface shall be
DSt3 treated much more thoroughly than

for St 2 to give a metallic sheen arising
from the metal substrate.

© IS0 2017 - All rights reserved
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Table A.1 (continued)
Essential features of prepared
i surfaces
preparation | preparation |y g l pl [For further details, including licat!
gradea method eéxamples in treatment prior to and after application
-1b,c,d .
1SO 8501-1bc. surface preparation (column 2),
see ISO 8501-1.]
Be Acid pickling — Mill scale, rust and residues from paint|Prior to hot-dip-gal-
6.2.7) coatings are removed completely. vanizing, for example
— Paint coatings shall be removed prior
to acid pickling by suitable means.

aKey to symbols used
Sa = blastfcleaning (ISO 8501-1);
St = hand{tool or power-tool cleaning (ISO 8501-1);
Be = acid pickling.
b A, B, C andl D are initial conditions of uncoated steel surfaces (see ISO 8501-1).

¢ The reprefentative photographic examples show only surfaces or surface areas thatiwere previously
uncoated aphd blast-cleaned with quartz sand. Blast-cleaning with quartz sand isferbidden in many countrigs.
Due to theif colour, the use of other blast-cleaning abrasives can lead to otherappearances of the blast-cleaned
surface, evén after it is thoroughly cleaned.

d In the casfe of steel surfaces with painted or unpainted metal coatings, 4n analogous application of certair
standard pfeparation grades can be agreed, provided that these are technically feasible under the given cop-
ditions.

e Mill scalefis considered to be poorly adhering if it can be removed by lifting with a blunt putty knife.
fThe factorfs influencing assessment shall be given particulat-consideration.

& This surfgce preparation grade can only be achieved and'maintained under certain conditions which it might
not be possible to produce on site.
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Annex B

(normative)

Standard preparation grades for secondary (partial) surface
preparation

matter are removed.

Table B.1 — Standard preparation grades for secondary (partial) surface preparption
Representative Essential features of prepared
i surfaces
Standar_d Surfac«_e p:;:;t::lglizglil:lc [For further details, including Field of
preparation | preparation P . i
gradea method ISO 8501-1 or treatment prior to and appligation
after surface preparation (column
IS0 8501-2b.cd 2), see ISO 8501-2:1994. ]
P Sj 2e Localized BSa2 Firmly adhering paint coatings shall |The surfack prepara-
blast- be intactf. From the surface of the tion of coated steel
. CSaz2 : : .
cleaning other parts, loose paintcoatings and |surfaces of which
DSa2 (applyto |mostof the mill scalé, rust and foreign [some paing coatings
uncoated parts of |matter are remoyed. Any residual con-|remains
the surface) tamination shallbe firmly adhering.
PSa21/2c BSa21/2 Firmly adlering paint coatings shall
Csa21/2 be intactf)From the surface of the
other'parts, loose paint coatings and
D Sa21/2 (apply |milkscale, rustand foreign matter
to uncoated parts |ar€removed. Any remaining traces
of the surface) of contamination shall show only as
slight stains in the form of spots or
stripes.
P Sh 3eh CSa3 Firmly adhering paint coatings shall
be intactf. From the surface of the
D Sai8 (apply to h ts, 1 int coatings and
uncoated parts of ot_l;er parts, loose paint. 8
the surface) mill scale, rust and foreign matter
are removed. The surface shall have a
uniform metallic colour.
P Mae Localized P Ma Firmly adhering paint coatings shall
machine be intactf, From the surface of the
abrading other parts, loose paint coatings and
mill scale, rust and foreign matter
are removed. Any remaining traces
of contamination shall show only as
slight stains in the form of spots or
stripes.
P St 2e Localized CSt2 Firmly adhering paint coatings shall
hand- and DSt 2 be intactf, From the surface of the
power-tool other parts, poorly adhering mill
cleaning scale, rust, paint coatings and foreign

© IS0 2017 - All rights reserved
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Table B.1 (continued)

Representative Essential features of prepared
hotographic surfaces
Standar_d SurfaC(_e pexamg lels) in [For further details, including Field of
preparation | preparation p - d licati
gradea method ISO 8501-1 or treatment prior to an application
after surface preparation (column
IS0 8501-2b.cd 2), see ISO 8501-2:1994.]

P St 3e Localized CSt3 Firmly adhering paint coatings shall |The surface prepara-
hand- and DSt 3 be intactf. From the surface of the tion of coated steel
power-tool other parts, poorly adhering mill surfaces on which
Tleamng STale, TUST, Pait Coatings and foretgIr [SOIE patnt coatings

matter are removed. However, the remainsg.
surface shall be treated much more

thoroughly than for P St 2 to give a

metallic sheen arising from the metal
substrate.

aKey to syimbols used:
P Sa =locjlized blast-cleaning of previously coated surfaces (ISO 8501-2);
P St =locdlized hand- and power-tool cleaning of previously coated surfaces (ISO-8501-2);
P Ma = lodalized machine abrading of previously coated surfaces (ISO 8501-2).

b In the casp of steel surfaces with painted or unpainted metal coatings, an‘amalogous application of certain
standard pfeparation grades may be agreed, provided that these are technically feasible under the given cojn-
ditions.

¢ There are|no specific photographic examples for the P grades, because the appearance of the total surface
thus prepared is significantly influenced by the type of existing:¢oating and its condition. For surface areas
without coating, the photographic examples given for the corresponding grades without the P apply. As a

further clafification of the P grades, various photographic examples are given in ISO 8501-2 of such surfaceq
before and pfter treatment. In the case of grades P Sa 2, RSt 2 and P St 3, for which no photographs are
available, the appearance of the residual coatings will be analogous to that of grade P Sa 2 1/2 or P Ma.

d The factofs influencing assessment shall be given'particular consideration.

e P is used 4s the code-letter for the preparatign grade in the case of previously coated surfaces with firmly
adhering pgint coatings which are to be allowed to remain. The principal characteristics of each of the two
prepared sfirface areas, that with firmly adhering paint coating and that without any paint coating remaining,
are specifigd separately in the relevant{column. The P grades, hence, always refer to the total surface to be
recoated arpd not only to the surface aréas which are without paint coating after surface preparation. As to the
treatment ¢f remaining paint coatings, see ISO 8501-2:1994, 4.5.

fPaint coatjngs are consideredasfirmly adhering if they cannot be removed by lifting with a blunt putty kn|fe.
& The folloying informatioh should preferably be known about the existing coating:

— the tyge of paint cdating (e.g. type of binder and pigment) or metal coating, together with its approximate
thicknpss and date of application;

— the rupt grade-as defined in ISO 4628-3, with details of under-film corrosion, where applicable;
— the deptee of blistering, as defined in ISO 4628-2;

— additional information regarding for instance adhesion (e.g. after testing as described in ISO 2409),
cracking (ISO 4628-4), flaking (ISO 4628-5), chemical or other contaminants and any other important
details.

Checking the compatibility of the planned coating with existing coatings or their residues is an integral part of
the design of a protective paint system.

h This surface preparation grade can only be achieved and maintained under certain conditions which it may
not be possible to produce on site.
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