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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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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:

a) the presence of rust and mill scale;
b) the presence of surface contaminants, including salts, dust, oils and greases;

c) the surface profile.

ISO 8501 and ISO 8502 have been prepared to provide methods of assessing thesé\fagtors, while
ISO §504 provides guidance on the preparation methods that are available for cleaning'steel substrates,
indi¢ating the capabilities of each in attaining specified levels of cleanliness.

Thege International Standards do not contain recommendations for the protective coating systems
to bg applied to the steel surface. Neither do they contain recommendati¢ns for the surface quality
reqyirements for specific situations even though surface quality can Khaye a direct influgnce on the
choife of protective coating to be applied and on its performance. Such recommendations are found
in oher documents such as national standards and codes of practiee. The users of these International
Standards should ensure that the qualities specified are:

— rompatible with and appropriate both for the environmental conditions to which the gteel will be
xposed and for the protective coating system to be used;

— within the capability of the cleaning procedure spécified.

The [three International Standards referred to aheve deal with the following aspects of pre¢paration of
stee] substrates:

— SO 8501 (all parts): visual assessment of surface cleanliness;

— [SO 8502 (all parts): tests for the-assessment of surface cleanliness;

— [SO 8504 (all parts): surface preparation methods.

Each of these International Standards is in turn divided into separate parts.

The |primary objectivecof-surface preparation is to ensure the removal of deleterious matter and to
obtalin a surface thatCpermits satisfactory adhesion of the priming paint to the steel. It al4o assists in
redycing the amounts of contaminants that initiate corrosion.

This|document déscribes methods for hand- and power-tool cleaning. It should be read in fonjunction
with ISO 8504+1.

Hangl- and power tool cleanlng are methods of surface preparatlon that generally prov1ce a surface
cleal a a nilar to that
of abraswe blast—cleamng is requlred these methods need in most cases the use of more than one type
of power tool, which makes surface preparation complicated and expensive. It is usually not possible to
remove oil, grease and corrosion-stimulating substances such as chlorides and sulphates.

Power-tool cleaning will generally provide a better foundation for the priming paint than hand-tool
cleaning, which results in better paint performance.

Hand- and power-tool cleaning are both suitable methods of surface preparation. Hand-tool cleaning
particularly requires the use of priming paints having good surface wetting ability. Power-tool cleaning
is appropriate when a higher-quality surface preparation grade is required and when blast-cleaning is
not permitted or the interested parties decide that it is not feasible.

Representative photographic examples of St 2, St 3, PSt 2, PSt 3 and PMa are available (see ISO 8501-1
and ISO 8501-2) for assessing some new and previously coated steel surfaces cleaned using hand or
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power tools. Because of the many different situations that arise in the preparation of surfaces, these
photographs are not always sufficient to describe specific instances and it is recommended that special
photographs of a treated reference area that are acceptable to the interested parties be produced for
use as a basis for further surface preparation procedures.
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Preparation of steel substrates before application of paints
and related products — Surface preparation methods —

Part 3:
Hand- and power-tool cleaning

1 Bcope

This| document describes methods for hand-tool and power-tool cleaning of stéel ‘substrates before
appljcation of paints and related products. It is applicable both to new steelwerk and to stgel surfaces
thatfhave been coated previously and that show areas of breakdown requirjdgimaintenance painting. It
desdribes the equipment to be used and the procedures to be followed.

2 Normative references

The [following documents are referred to in the text in suchfa)way that some or all of their content
condtitutes requirements of this document. For dated referéences, only the edition cited ppplies. For
undgted references, the latest edition of the referenced do¢itment (including any amendments) applies.

ISO B501-1, Preparation of steel substrates before application of paints and related products — Visual
assefsment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated ste¢l substrates
and pf steel substrates after overall removal of previous coatings

ISO B501-2, Preparation of steel substrates.before application of paints and related produdts — Visual
assefsment of surface cleanliness — Part 2:-Preparation grades of previously coated steel substrates after
localized removal of previous coatings

3 [lerms and definitions
For the purposes of this doecument, the following terms and definitions apply.

ISO @and [EC maintain-terminological databases for use in standardization at the following addresses:

— [SO Online bfowsing platform: available at https://www.iso.org/obp

— [EC Electropedia: available at http://www.electropedia.org/

3.1
hang“tool cleaning
method of preparing steel substrates by the use of hand tools, without power assistance

Note 1 to entry: Chipping hammers, hand scrapers, hand wire brushes, abrasive papers and plastic fleece with
embedded abrasive are generally used. Hand-tool cleaning is sometimes carried out initially in order to remove
relatively loose contaminants prior to the use of power tools.

3.2

power-tool cleaning

method of preparing steel substrates by the use of power-assisted hand tools, but excluding blast-
cleaning

Note 1 to entry: Rotary de-scalers, rotary wire brushes, rotary impact tools, sanding machines, sanding discs,
rotary abrasive-coated paper wheels (flap wheels), abrasive grinders, plastic fleece with embedded abrasive,
chipping hammers and needle guns, driven by electric or pneumatic power, or attached to a remote controlled or
robotic equipment, are examples of equipment generally used.

© ISO 2018 - All rights reserved 1
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3.3

water, solvent or chemical cleaning
method for removing visible oil, grease, soil or machining lubricants, and other soluble contaminants,

from steel s

urfaces

Note 1 to entry: For more details and cleaning methods see ISO 12944-4:2017, 6.2.

3.4

contaminated surface
surface on which matter deleterious to the performance of a protective coating system is present

Note 1 to ente—Fypical-contarinantsinclude ‘"‘ag, Fu
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and weld sp{

3.5

cleaned su
surface fro
cleanliness

<t
T, Tor o e tr ToTC;OTT;

ry-Typical-contaminantsincludesl
tter, soluble iron corrosion products and other soluble salts, including chlorides and sulphates,

rface
m which the contamination has been removed to the specified or agreed level of suj

Note 1 to enffry: Full details are given in ISO 8501-1 and ISO 8501-2.

4 Proce

4.1 Gene

A test area

4.2

Before hang
far as possi

4.3 Hanc

Hand-tool @
hand tools ¢

4.3.1 Use
4.3.2 Use

4.3.3 Use
remove all |

Initig
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an be made according ISO 12944-8 to select the method.

1 treatment

- and/or power-tool cleaning, remove heavy oil or grease by means of a scraper and the|
ble, remove further contamination byywater, solvent or chemical cleaning.

|-tool cleaning

leaning is suitable for the<following operations (see Annex A for more details on typ
ind their uses).

impact hand tools\to’remove laminated rust and rust scale.
impact handtools to remove all loose weld slag.

hand Wwire brushing, hand abrading, hand scraping or other similar non-impact metho
pos€ mill scale, all loose or non-adherent rust and all loose paint.

face

n, as

bs of

s to

4.4 Power-tool cleaning

On a contaminated surface, power-tool cleaning is suitable for the following operations, modified as
necessary if hand-tool cleaning (4.3) is carried out initially. Take care not to burnish (polish) the surface
(see Annex B for more details on types of power tools and their uses).

4.4.1 Userotary or impact power tools to remove laminated rust or rust scale to the specified or agreed
preparation grade.

4.4.2 Userotary or impact power tools to remove weld slag and weld spatter to the specified or agreed
preparation grade.

© ISO 2018 - All rights reserved
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4.4.3 Use power-wire brushing, power abrading, power impact or power-assisted rotary tools to remove
loose mill scale, loose or non-adherent rust and loose paint to the specified or agreed preparation grade.

4.4.4 Use rotary impact tools to provide a surface profile.

4.5 Final preparation before painting

Remove any burrs, sharp ridges or sharp cuts that have been produced during the cleaning operation
(see ISO 8501-3).

; t hat-anyremainingsound-paint has no
ining intact paint have been feathered (beévglled) using

resiqual gloss. Ensure that the edges of any rema
one pf the methods given in 4.3 or 4.4.

Dry the surface, if necessary, and remove any residual loose matter resulting from the cleaning methods
by brushing, vacuum cleaning or a blast of clean, dry compressed air.

5 Reference standards

Unlgss otherwise agreed, visual reference standards shall be used o supplement the cleaning criteria
given in Clause 4. These reference standards shall be either samples or photographs provided by one of
the parties or published reference standards as given in ISO 8501*1 or ISO 8501-2 (see also Introduction,
last paragraph).

6 Assessment

Work performed under this standard is subject to assessment by a representative of those fresponsible
for dstablishing the requirements. Work areas‘shall be accessible to the assessor. The pro¢edures and
timgs of assessment shall be as agreed upon'by those responsible for establishing the requirfements and
thosk responsible for performing the work:

Assgss all cleaned surfaces in accordance with ISO 8501-1 and ISO 8501-2 for conformity. In[the event of
non-conformity repeat the procedure (see Clause 4).

Repfesentative photographic ;examples of steel substrates after hand- or power-tool cleaning are
proviided in ISO 8501-1.

© ISO 2018 - All rights reserved 3


https://standardsiso.com/api/?name=efcd2c12a9c8bd909c7bcec331633276

ISO 8504-3:2018(E)
Annex A
(informative)

Types of hand tools and their uses

The materials and hand tools which can be used include the following:

a) knives,|scrapers, chisels and chipping hammers for removing slag, laminated rust scale, chipping
old paint, loose rust, etc.;

b) hand wijire brushes, abrasive coated paper and plastic fleece with embedded abrasivefor'final hand
preparation including feathering edges of any firmly adhering coating system.

The use of [non-spark” tools can be necessary in areas subject to fire or explosion‘hazards. Howgver,
tools made| from metals whose residues can lead to galvanic corrosion, for-example those made
from bronzg, are not suitable in such cases. Tools having bristles consisting(ef plastic materials with
embedded 3brasive can be a suitable alternative.
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(informative)

Types of power tools and their uses
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B.1 Acceptable power tools are those driven by either compressed air or electricity. The tools might be
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Lypes of tools which can be used include the following:

Chipping hammers, rotary impact tool and rotary descalers for removal of rough scale, including

heavy laminated scale;
heedle guns for welds, recessed work and fasteners;

sanding machines, sanding discs, rotary wire brushes, rotary impact tools, rotary abra
paper wheels (flap wheels), rotary finishing brushes having filaments impregnated w
brit, and plastic fleece with embedded abrasive for removing rust, rust scale and paint;

power grinders to smooth welds, edges, etc., prior to gerieral finishing;

Fotary impact tools to provide a surface profile.

Power-tool cleaning requires care to prevent éxcessive roughening of the steel sur
burrs contribute to paint failures as sharp.édges are often not covered by the specifig

sive-coated
th abrasive

face. Ridges
d thickness

iint. Similarly, excessive power wire brushing or disking can also be detrimental to paint adhesion.

nstance, residual mill scale can easily ‘be’burnished (polished) to a smooth surface to

hdhere poorly. The use of needle guns:should be limited to welds, corners, uneven edgeg
ict of the needles can cause an unacceptable profile on flat surfaces. Grinding tools can

ks” in the substrate that can result'in surface cracks, metallurgical alteration, and cause;
ponent failure."Non-spark” £00ls can be necessary in areas subject to fire or explosion i
ex A, last paragraph).

which paint
, etc., as the
cause “burn
b premature
azards (see
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