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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on
that committee. International organizations, governmental and non-
governmental, in liaison with IS0, also take part in the work. I1SO collaborates
closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

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

International Standard 1SO 8501-2 was prepared by Technical Committee
ISO/TC 35, FPaints and varnishes, Subcommittee SC 12, Preparation of stesl
substrates before application of paints and related products.

ISO 8501 consists at present of the following parts, under the general title
Preparation of steel substrates before application of paints and related
products — Visua! assessment of surface cleanliness:

— #Part 1: Rust grades and preparation grades of uncoated steel
substrates and of steal substrates after overall removal of previous
coatings.

— Informative Supplement to part1: Representative photographic
examples of the change of appearance imparted to steel when blast-
cleaned with different abrasives.

— Part 2: Preparation grades of previously coated steel substrates after
localized removal of previous coatings.

— Part 3: Preparation grades of welds, cut edges and surface
imperfections.

Annexes A to J form an integral part of this part of IS0 8501,

Copyright im=rmaliona’ Organizaton for Standardizalion
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INTERNATIONAL STANDARD ISO 8501-2:1994(E)

Preparation of steel substrates before application of paints
and related products — Visual assessment of surface
cleanliness —

Part 2:
Preparation grades of previously coated steel substrates after
localized removal of previous coatings

Introduction

The performance of protective coatings of paint and related products applied
to steel is significantly affected by the state of the steel surface immediately
prior to painting. The principal factors that are known to influence this
performance are

al the presence of rust and mill scale;

b} the presence of surface contaminants, including salts, dust, oils and
greases;

¢l the surface profile.

International Standards 1SO 8501, ISO 8502 and 15O 8503 have been prepared
to provide methods of assessing these factors, while IS0 8504 provides
guidance on the preparation methods that are available for cleaning steel
substrates, indicating the capabilities of each in attaining specified levels of
cleanliness.

These International Standards do not contain recommendations for the pro-
tective coating systems to be applied to the steel surface. Neither do thaey
contain recommendations for the surface quality requirements for specific
situations even though surface guality can have a direct influence on the
choice of protective coating to be applied and on its performance. Such
recommendations are found in other documents such as national standards

Copyright Interrational Onganizaiion lor Standandzaiion
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and codes of practice. It will be necessary for the users of these International
Standards fo ensure that the qualities specified are

— compatible and appropriate both for the envireonmental conditions to
which the steel will be exposed and for the protective coating system to be
used;

— within the capability of the clsaning procedure specified.

The four International Standards referred to above deal with the following
aspects of preparation of steel substrates:

1S5S0 8501 — Visual assessment of surface cleanliness;
IS0 8502 — Tests for the assessment of surfare cleanliness,

IS0 8503 — Surface roughness characteristics of blast-cleaned steel sub-
strales:

180 8504 — Surface preparation methods.
Each of these International Standards is in turn divided into saparate parts.

This part of 1S0 8501 supplements [SC 8501-1, It identifies certain degrees of
visual cleanliness (designated as "preparation grades”) following surface
preparation of steel surfaces after localized removal of previous paint
coatings. These levels of visual cleanliness are related to the common
methods of surface cleaning that are used prior to painting.

The photographic examples for preparation grades P Sa 2} and P Ma have
been taken from DIN 55928, Part4, Supplement 1 {August 1978) and
Supplement 2 {January 1986), respectively,

The basis of this part of IS0 8501 is the sxperiance that completa removal of
all previous paint coatings is not always necessary. This is especially true
where maintenance work is carried out st regular intervals. For localized
removal to be preferred, the following conditions should be fulfilled:

— the remaining intact coating should make a useful and durable contri-
bution to the new corrosion protection system and be compatible with it;

— during cleaning of locally corroded areas down to the substrate, the
coatings on the surrounding areas should not be irreparably or signifi-
cantly damaged;

Cogyrght Inherrad onal Organization lor Slandandization
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-— real savings in costs for the maintenance work should be made
possible.

WOTE 1 This part of 150 8501 ¢ontaing the text in the three official languages of 150,
narmely English, French and Russian. K also containg the following annaxes giving the
eguivalant text in other languages, published under the responsibility of the respective
body indicated:

Annex A&: Swedish {55}
Annax B: German (DN}
Annex C: Dutch [(NNE
Annex Ot Kalian (LINI)
Annex E: Spanish {AEMNOR)
Annax F: Fortuguese {IPQ}
Annex G: Arabic (SAS0)
Annex H: Japanese {JISC]
Annex J: Chinese (CSBTS)

Copyrighl Imlemistional Organkzatien lor Slardardzalion 3
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1 Scope

Thig part of IS0 8801 specifles a series of preparation grades for steel sur-
faces after localized removal of previous paint coatings The various prep-
aration grades are defined by written descriptions (see clause 4) together
with the representative photographic examples given in IS0 8501-1. In ad-
dition, photographs showing examples of preparation grades P 5a 2}% and
P Ma are given.

This part of ISO 8601 is applicable to surfaces prepared for painting by
meathods such as blast-cleaning, hand- and power-tool cleaning, and machine
abrading.

This part of IS0 8501 ralates the cleanliness of a surface to its visual ap-
pearance. In many instances this is sufficient, but for coatings likely to be
exposed to severe anvironments, such as water immersion and continuous
condensation conditions, consideration should be given to testing for soluble
salts and other invisible contaminants on the visually clean surface by the
physical and chemical methods which form the subjects of the various parts
of ISD 8502, The roughness characteristics of the surface should also be
considered by reference to |S0 8503.

2 Normative references

The following standards contain provisions which, through reference in this
text, constitute provisions of this part of IS0 8501, At the time of publication,
the aditions indicated were valid. All standards are subjact to revision, and
parties to agreements based on this part of ISOB501 are encouraged to
investigate the possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO maintain registers of
currently valid International Standards.

ISQ 2408:1992, Paints and varnishes — Cross-cut test.
|1SC 4624:1978, Paints and varnishes — Pull-off tesf for adhesion.

ISO 4627:1981, Paints and varnishes — Evaluation of the compatibifity of a
product with a surface to be painted — Methods of tast.

ISO 4628-1:1982, Paints and varnishes — Evaluation of degradation of paint
coatings — Designation of intensity, quantity and size of common types of
defect — Part 1: General principles and rating schemes.

Copymight Intemalional Organzaton for Standardization
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ISO 4628-2:1982, Paints and varnishes — Evaluation of degradation of paint
coatings — Designation of infensity, guantity and size of common lypes of
dafect — Part 2: Designation of degree of biistering.

SO 4628-3:1882, Faints and varnishes — Evaluation of degradation of paint
coatings — Designation of intensity, guantity and size of common tvpes of
defect — Part 3: Designation of degree of rusting.

150 4628-4:1982, Paints and varishes — Evaluation of degradation of paint
coatings — Designation of intensity, quantity and size of common types of
defect — Part 4: Designation of degree of cracking.

ISC 4628-5:1982, Faints and varnishes — Evaluation of degradation of paint
coatings — Designation of intensity, quantify and size of common types of
defect — Fart 5; Designation of degree of flaking.

IS0 4628-6,1990, Paints and varmishes — Evaluation of degradation of paint
coatings — Designation of intensity, quantity and size of common types of
dafect — Part 6: Rating of degree of chalking by tape method.

IS0 8501-1:1988, Praparation of steef subsirates before application of paints
and related products — Visual assessment of surface cleanfiness — Part 1:
Rust grades and preparation grades of uncoated stee! substrates and steel
subsirates after overall removal of previous coatings.

3 Condition of the painted surface to be cleaned

The degrees of degradation which may be found on previously coated sur-
faces shall be assessed in accordance with 150 4628, parts 1 to 6.

If possible, supplementary information about the previous ceating, ¢oncern-
ing the generic type, number of c¢oats applied, manufacturer’s name, cor-
rosive contaminants, adhesion and film thickness, shall be given.

4 Preparation grades

4.1 General

A number of preparation grades, indicating the method of surface prep-
aration and the degree of cleaning, are specified. The preparation grades are
defined isee 4.2, 4.3 and 4.4) by written descriptions of the surface appear-
ance after the cleaning cperation.

Copprght Inkermabional Crgarizaiion lor Standardizaiion
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Each preparation grade is designated by the appropriate letters “Sa”, “St” or
“Ma” to indicate the type of cleaning method used. The |etter P before 5a,
Stor Ma indicates only localized removal of previous paint coatings. The
number following, it any, indicates the degree of cleaning from mill scale,
rust and previous coatings.

It should be realized that the various methods of ¢leaning do not give com-
parabie results. The degree of clganing shall be compatible with the generic
type of coating system to be used for recoating.

Reference is made in 4.7 and 4.3 to the photographs in 150 8501-1 which are
representative photographic examples of preparation grades.

NWOTES

2 The term “foreign matter” used in 4.2, 4.2 and 4.4 includaes water-soluble salts ana
residues from welding flux. These contaminants cannot be completely removed from
the surface by dry blast-cleaning, hand- or power-togl cleaning or machine abrading,
wat blagt-cleaning can be used.

3 Mill scale, rust or a paint coating is considered to be poorly adharing if it ¢an be
removed by lifting with a blunt putty knife.

4 The photographlc rapresentations appended to this part of ISD 8501 show soma
typical examples of steel prior to and after localized cleaning.

4.2 Localized blast-cleaning of previously coated surfaces, P Sa

Surface preparation by localized blast-cleaning is designated by the letters
P saT.

Prior to blast-cleaning, any heavy layers of rust shall be removed by chip-
ping. Visible oil, grease and dirt shall also be removed.

After blast-cleaning, loose dust and debris shall be cleaned from the surfaca.

NOTE & For descriptions of surface preparation methods by blast-cleaning. including
treatmeant prigr to and after the blast-cleaning procedure, sae 150 8504-2,

Coprmighl Internalional Organezaton for Slandardizaion
Froveickad by IHS undher Beess with 150
Mo reproguction or networsing permitted wilhow! license fom IBS Pk for Resale
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P Sa2 Thorough localized blast-cleaning

Firmly adhering paint coatings shall be intact. The surface of the other
parts, when viewed without magnification, shall be free from visible oil,
grease and dirt, from loose paint coatings and from most of the mill
scale, rust and foreign matter. Any residual contamination shall be
firmly adhering (see note 3 to 4.1). For comparison, see photographs
CSa2 and DSa 2 given in 150 8501-1. The choice depends on the
degree of pitting.

P Sa 2% Verythorough lecalized blast-cleaning

Firmly adhering paint coatings shall be intact. The surface of the other parts,
when viewed without magnification, shall be free from visible oil, grease
and dirt, from loose paint coatings and from mill scale, rust and foreign
matter. Any remaining traces of contamination shall show only as slight
stains in the form of gpots or stripes. For comparison, see photographs
CSa2¥% and DSa2l given In IS0 8501-1. The cheoice depends on the
deqgree of pitting.

Photographs showing examples of preparation grade P Sa2k are
appended to this part of IS0 8501,

PSa 3 Localized blast-cleaning to visually clean stes|

Firmly adhering paint coatings shall he intact. The surface of the other
parts, when viewed without magnification, shall be free fram visible oil,
grease and dirt, from loose paint coatings and from mill scale, rust and
foreign matter. It shall have a uniform metallic colour. For comparison,
see photographs CS5a 3 and D Sa 3 given in 150 B501-1. The choice
depends on the degree of pitting.

NMOTES Preparation grade P 5a 1 is not Included as it would correspand to a surface
unaultable for painting.

4.3 Localized hand- and power-tool cleaning'’ of previously coated
surfaces, P 5t

Surface preparation by localized hand- and power-tool cleaning, such as
scraping, brushing and grinding, is designated by the lettars “P 5t”

Prior to hand- and power-tool cleaning, any layers of rust shall be removed
by chipping. Visible oil, grease and dirt shall also be removed.

11 Except maching abrading, ses 4.4,

Copyvighl Imamalianal Qrgani zaton lor Slandardizalion
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After hand- and powes-tool cleaning, loose dust and debris shall be cleaned
from the surface.

NOTE Y For descriptions of surface preparation methods by hand- and power-tool
cleaning, including treatment prier to and after the hand-poweartool cleaning
procedures, saa (S0 5504-3,

P St2 Thorough localized hand- and power-tool cleaning

Firmiy adharing paint coatings shall be intact. The surface of the other
parts, when viewed without magnification, shall be free from visible oil,
greasa and dirt and from poorly adhering mill scale, rust, paint coatings
and foreign matter (see note 3 to 4.1). For comparison, see photographs
CSt2 and DSt2 given in 1SO 8501-1. The choice depends on the
degree of pitting.

P 5t3 Very thorough localized hand- and power-tool cleaning

As far P St 2, but the surfaces to be cieaned shall be treated much more
thoroughly to give a metallic sheen arising from the metallic substrate.
For comparison, sea photographs C 5t 3 and D 5t 3 glven in IS0 8501-1.
The choice depands on the degree of pitting.

NOTES

2 Preparation grades P 5t 2 and P 5t 3 are not associated in any way with the use of
particular hand- or powear-tools, but are determined solely by the preparation grade
definitions imterpreted with the help of the representative photographic examples,

g Preparation grade F St 1 iz not included as it would correspond to 8 surface un-
suitabia for painting.

4.4 Localized machine abrading of previously coated surfaces, P Ma

Surface preparation by localized machine abrading is designated by the let-
ters “PMa". It comprises cleaning by thorough machine abrading (for
example by disc with abrasive paper) or by special rotating wire brushes,
which may be used in conjunction with needle guns.

Prior to machine abrading, any heavy layers of rust shall be removed by
chipping. Visible oil, grease and dirt shall also be removed.

After maching abrading, the surface shall be cleaned from loose dust and
debris.

Cogyright Intarmalicnal Cingani zali on Tor Standand zatign
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PMa Loecalized machine abrading

Firmiy adhering paint coatings shall be intact. The surface of the other
parts, when viewed without magnification, shall be free from visible oil,
grease and dirt, from loose paint coatings and foreign matter (see note
2 to 4.1) and from mill scale and rust. Any remaining traces of
contamination shall show only as slight stains in the form of spots or
stripes. For comparison, photoaraphs showing examples of preparation
grade P Ma are appended to this part of IS0 28501.

NOTE 10 Praparation grade P Ma is not associated in any way with the use of
particular tools, but is determined solely by the preparation grade definition,
interpreted with the help of the representative photographic example.

45 Treatment of remaining coatings

Prior to the application of further coatings, the remaining parts of the existing
coatings, including any primers and undercoats that are firmly adhering after
the surface preparation procedure, shall be freed from loose material and
contaminants, if necessary, and roughened to ensure satisfactory adhesion.
The.adhesion of the remaining paint coating may be checked with a knife, by
a cross-cut test in accordance with 150 2409, by a portable apparatus for pull-
off adhesion testing in accordance with 1SO 4624, or by other suitable means.

Existing sound coatings adjacent to abraded or blast-cleaned areas shall be
bevelled (feathered back) to give sound and firmly adhering edges. It is also
imperative that subsequent coatings be compatible with the remaining
coatings. Advice on assessing compatibility is given in IS0 4627.

5 Photographs

The representative photographic examples given in this part of ISO 8501 are
typical of the general appearance of areas before and after localized prep-
aration prior to recoating {magnification between x5 and x6). For ease of
manufacture, the plastic sheets on which the photographs have been
reproduced do not carry page numbers. For convenience in use, the
photographs are displayed in the order shown in figure 1. On each page, the

Cogyright Inherradicnal Srganizaion lor Standardizaiion
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upper photograph shows the surface condition before and the lower photo-
graph the surface condition after surface preparation.

Detailed descriptions of the prepared areas are given in 5.1 to 5.3.

5.1 Typical cases of very thorough localized blast-cleaning {P Sa 2%)

The two pairs of photographs given in the first and second photagraphic
plates and described in 5.1.1 and 5.1.2 illustrate bwo typical cases encoun-
tered in practice.

5.1.1 Iron ¢xide shop primar {first photographic plate)

Thesa photos show a surface with a red iron oxide shop primer before and
after the blast-cleaning procedurs. On the {eft-hand side of the photo, a
rusted weld joint is visible, while the upper right-hand side shows rusted
weld runs.

5.1.2 Corroslon protaction system {second plate)

These photos show a surface with a corrosion protection system (red
lead/micaceous iron oxidel, which has hbeen exposed for a long period,
before and after the blast-cleaning procedura. In the upper photo, wide-
spread rusty regions and regions of sound coating can be seen. Beforg
complete recoating of the surface, the regions of sound coating would have
to be cleaned and roughened,

52 Extreme cases of very thorough localized blast-cleaning (P Sa 21%)

The two pairs of photographs given in the third and fourth photographic
plates and described in 5.2.1 and 5.2.2 show extreme examples of the broad
range of possibilities for application of preparation grade P 5a 2%.

5.2.1 A sound coating (third plate)

These photos show localized blast-cleaning of corroded spots on areas
showing a generally sound coating that required only partial repair and
which ¢ould also have heen prepared by abrading or scraping and brushing
the deteriorated argas.

Copyright Imemaliony’ Qrgarizaton for Standardizalion
Pripddad by IHE pndar licangs wifh 150
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5.2.2 An unsuitable coating {fourth plate)

These photos show a coating that will have to be recoated completely in
spite of only insignificant visible rust stains. Overall removal of the coating to
preparation grade Sa 2% should also be considered.

5.3 Typical cases of localized machine abrading (P Ma)

The three pairs of photographs given on the fifth, sixth and seventh photo-
graphic plates and described in 5.3.1 and 5.3.2 illustrate three typical cases
encountered in practice.

5.3.1 Repair work
5.3.1.1 Upper sides of a hatch cover (fifth plate}

These photos show a corrosion protective system, approximate age 15 years,
applied by brush, consisting of two priming coats (orange and brown) based on
red lead, followed by two grey finishing coats based on synthetic resin.
Weathering of the coating system in the brush marks is clearly visible in the upper
photo, because the surface has already been cleaned by steam jet.

The surface is shown before and after further preparation (derusting of the
rusted areas by machine abrading using a disc followed by brushing of the
surface).

5.3.1.2 Upper side of a steel girder (sixth plate)

These photos show a corrosion protection system, age unknown, consisting of
two priming coats {orange and brown), followed by two grey finishing coats

based on synthetic resin. The surface also has local mechanical damage.

The surface is shown before and after preparation {derusting of the rusted areas
by machine abrading using a disc, followed by brushing of the surfaca).

5.3.2 New-construction work: Tubes In a power station (seventh plate}

Before assembly, all outer surfaces of the tubes were blast-cleaned to prep-
aration grade Sa 2}, except in the region of weld joints, then coated with two

Cogyright Intarrali ona | Ciegard zafion lor Standand zaiion
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priming coats based on epoxy resin/zinc chromate (reddish-brown), followed

by two intermediate coats based on epoxy resin (red/orange).

The surface of one tube is shown before and after further preparation
{derusting of rusted areas and the weld-joint region by machine abrading,

followed by brushing and removal of any remaining impurities).
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Figure 1 — Layout and sequence of the representative photographic

examples appended to this part of 1SO 8501

Copymight Inbernabonal Sogandzabion lor Slandaed adion
Provicked by IHS under liganme with 120
Mo rernduchian or netecrking penmitied withoul |icenss fam IHE

Mol dar Aesale

15



1 .- = 5 *

Copyrghl Imernational Organizalion fior Slandard 2alio
Provided by IHE under | welh 150 -
¥ T e Wil |

B 4551903 DOEluyi0 944 EE

16



B 4551903 0ObLY44LL &A1Y WM

First plate See 5.1.1
Fremiéare planche Vaoir 5.1.1
MNepBan mnactntia . 5101

Erstes Beispielblatt Siehe 5.1.1
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Second plate See 5.1.2
Deuxieme planche Voir 5.1.2
BTopas nnacrvHa Cm. 5.1.2

Zweites Beispielblatt Siehe 5.1.2
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Third plate See b2
Troisigme planche Vaoir 5.2.1
TpeTbA NNacTWHa Cm. 521

Drittes Beispielhlatt Siehe 5.2.1
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Fourth plate See 5.2.2
CQuatriéme planche Voir 5.2.2
YeTBEpPTaA NNAcTUHE Cm. 5.2.2
Viertes Beispislblatt. Siehe 5.2.2
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Fifth plate See 5.3.1.1
Cinquiéme planche Voir5.3.1.1
MAaTaa nnacTuHa Cm. 5.3.11
Funftes Beispielblatt Siehe 5.3.1.

Copyright internaliorad Ceganizalion for Slarcardizaton
Pravided by IHS undsar beanss wik 150
Mo reprodudion or networking permitied wilhoul kcense from IHE Mol for Fesale

1
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Sixth plate See b 3.1.2
Sixieme planche Voir5.3.1.2
WWecTan nnacTuHa Cm. 5312

Sechstes Beispielblatt  Siehe 5.3.1.2

Cooyrght Infernatenal Organzaton for Standard zalion
Prowided by IHE urvder licarme with 150
Mo mpichalion aF natagiking pemiled wihout kangss fram IHS Mol K s ks
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Copyrighl Inermaions’ Drgasizalion for Standendzaic
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Seventh plate See 5.3.2
Septiéme planche Vioir 5,3.2
CegemMan NnacTuHa Cm. 5.3.2

Siebtes Beispielblatt Siehe 5.3.2

Sopyrght Inbemabonal Crganzaian for Slancandzadan
Proasidad by IHE undar bosn e with IE0
Mo PG UEticn oF nebworiing parmimad mihou licanss from IHS Ml dor Rasala
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Capyrgh Imamaiong’ Qrganaation for Slandand2ation
Prondded ey IHS undaor licorse with ESC
Mo reprodusion ar neswarking permitted withou! lcense from 1HS




B 4851903 Dbl4424 472

ISO 8501-2:1994(E/F/R])

ICS/MEC 87.020.00

Descriptors: paints, varnishes, substrates, steel products. surface condition, tests, determination, preparation
grade, cleanliness checks, wisual inspection (testing). / Descripteurs: peinture, vernis, subjectils, produit en
aciar, étet de surface, essai, détermination, degré de soin, contrdle de propreté, inspection wvisualle, [
fecxpwmropst Kpacki, naky, OCHOBR|, MIARAMA TaMbsbie, COCTOAHME NOBERRHOCTH, WINDITAHWA, CNDEIENSHHE, CTEnaHN
MONrOTORKK, KOHTROL QACTOTE!, BMIYANLHER EDHTOMS.

Price group XP [ Groupe de prix XP/ Mpynna wes XP

Copyngni infemabons’ Ceganzaton lor Slandsedzabon
Frgwicked by IHE undar Fgangg with 50
Mo regroduclion or netwear king oermitted without bce nse o [ HS Mot bor Rezale




