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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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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

kno

whn 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) rthesurfaceproefie

Thg IS0 8501, ISO 8502 and ISO 8503 series have been prepared to provide methods of-assepsing these

factors, while the ISO 8504 series provides guidance on the preparation methods thatare a

cled

Thd
to h

ning steel substrates, indicating the capabilities of each in attaining specified levels of cl

e applied to the steel surface. Neither do they contain recommendatigns for the surf

yailable for
banliness.

se international standards do not contain recommendations for the protective coatimg systems

hce quality

reqpirements for specific situations, even though surface quality candave a direct influgnce on the

chojce of protective coating to be applied and on its performance. Su¢h-recommendations afe found in

other documents such as national standards and codes of practice. It is necessary for the us¢rs of these

intdrnational standards to ensure that the qualities specified are;

— |compatible and appropriate both for the environmental eonditions to which the steel will be exposed
and for the protective coating system to be used;

— |within the capability of the cleaning procedure spécified.

The four series of international standards referred to above deal with the following |[aspects of

preparation of steel substrates:

visual assessment of surface cleanliness/(see ISO 8501 series);

tests for the assessment of surface\cleanliness (see ISO 8502 series);

surface roughness characteristics of blast-cleaned steel substrates (see ISO 8503 series)
surface preparation metheds (see ISO 8504 series).

h of these series of international standards is in turn divided into separate parts.

5 document, aletig with the other parts of the ISO 8502 series, specifies tests for the :
urface cleanliness. In connection with such tests, there are several methods for the
analysis, of7soluble contaminants on surfaces to be painted. Some of these methods
he swabbing of comparatively large test surfaces. This technique provides average va

Issessment
extraction,
are based
lues of the

famjination present, but it might conceal localized concentrations of contaminants. Swa

ensure sufficient penetration to dissolve all of the deep-seated contamination such as fe

document covers sampling with a weak acid as solvent.

bing might
rous salts.
Ived. This

There are other methods, however, which use small cells for the liquid to remove and collect the surface
contaminants. The cells (rigid or flexible) are attached to test surfaces where soluble contaminants
could be expected, for example where pitting has occurred. This technique usually provides more
accurate point values of the contamination present.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=8a9388020adbacc516174948888421d7



https://standardsiso.com/api/?name=8a9388020adbacc516174948888421d7

INTERNATIONAL STANDARD

ISO 8502-15:2020(E)

Preparation of steel substrates before application of paints
and related products — Tests for the assessment of surface
cleanliness —
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Scope

face by use of flexible cells in the form of adhesive patches or sleeyes.which can be attag
face, regardless of its shape (flat or curved) and its orientation (facing in any directior
mwards).

described method is suitable for use in the field to~determine the presence of a
faminants before painting or a similar treatment.

5 document does not cover the subsequent analysis.ofthe contaminants that have been di
hods of analysis suitable for field use are describéd’in other parts of ISO 8502 such as IS

5 document is similar in procedure to, but nogequal to, ISO 8502-6. The main difference is
d and the subsequent analysis that can be-performed on the extraction solution.

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest-edition of the referenced document (including any amendmen

554, Standard atmespheres for conditioning and/or testing — Specifications

8501-1, Prepardtion of steel substrates before application of paints and related product
ssment of sutface cleanliness — Part 1: Rust grades and preparation grades of uncoated stee|
of steel substrates after overall removal of previous coatings

8503-2; Preparation of steel substrates before application of paints and related products
ghriess characteristics of blast-cleaned steel substrates — Part 2: Method for the grading

5 document specifies a method of extracting, for analysis, acid soluble contaminapts from a

hed to any
, including

rid soluble

ssolved off.
D 8502-5.

the solvent

Pir content
pplies. For
[s) applies.

s — Visual
| substrates

— Surface
of surface

[ile.of abrasive blast-cleaned steel — Comparator procedure

pro

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

3

Terms and definitions

No terms and definitions are listed in this document.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

IEC Electropedia: available at http://www.electropedia.org/
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iple

This document covers two types of cells, adhesive patch and flexible sleeve. With the first type, an
adhesive patch with a central compartment designed to hold a weak acid is attached to the surface
from which acid soluble contaminants are to be removed. The acid is injected into the compartment
by means of a syringe, and then sucked back into the syringe. This operation is repeated and the acid
left to dissolve salts on the surface. With the second type of cell, a sleeve containing acid is attached
to the surface and the acid is left, under some agitation, to dissolve the salts. The acid now containing
contaminants extracted from the test surface is then transferred to a suitable vessel for analysis.

5 Appa

5.1 Adh

The body
foam, and
the hole as
film or an
protective

The hole aj

The thicknless of the adhesive rim shall be 1,5 mm * 0,3 mm. The<width of the adhesive rim betwj

the hole ar
adhesive sl

Cells with

It is essen
developed

ratus and materials

psive cell

s made of ageing-resistant, flexible material with closed pores, for examplé polyethy
vith a hole punched in the centre. For the adhesive cell, the punched-out-material is keq
a reinforcement until the patch is used. One side of the cell is coated with a thin elasto
extraction sleeve. The other side is coated with adhesive and covered by a remov
sheet made of paper.

d the outer edge of the patch may be any shape, for example circular, rectangular or ellipt

d the outer edge of the patch shall be at least 5 mm.The thickness of the adhesive rir
eeves of size S-1000 (see Table 1) shall be 3,0 mm * 0;3'mm and the width at least 7 mm.

bne of the standard compartment sizes specifiedin Table 1 are called standard cells.

fial that the adhesive cell is leak-tight. An€asily performed leak test has therefore b
for type testing (see Annex A). Twelve gells of the same size shall be tested, as indicate

ene
tin
mer
hble

cal.

een
h of

een
d in

Annex A, and at least eight of them shall pass the‘test, as explained in Annex A. The leak test shalll be

carried ouf
in atestre

by a competent laboratory meetingthe requirements of ISO/IEC 17025 and the result st4
bort.

Table 1 — Standard patches

ted

Cell type Size Compartment area
mm?
Patch A-0155 1155+2
A-0310 13103
A-0625 1625+6
A-1250 1250+13
A-2500 2500+ 25
Steeve S=1666 T660+16

5.2 Reusable syringe

Maximum cylinder volume:
Maximum needle diameter:

Maximum needle length:

10 ml
1 mm

50 mm

© IS0 2020 - All rights reserved
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5.3 Solvent

Mildly acidic solutions, with pH 3,6 * 0,3 shall be used to dissolve the contaminants. The method of
analyses after extraction and the solvent shall be selected properly. The mildly acidic solutions shall not
contain the ion(s) of interest (e.g. chloride, sulfate, nitrate) or an acid that interferes with the titration
analysis, such as phosphoric acid.

The solvent used shall be specified in the report.

NOTE Examples of suitable weak acid from the carboxylic or sulphonic acid chemistry are sulphamic acid
and hydroxy-acetic acid.

5.4 Contact thermometer

Accprate to 0,5 °C and graduated at 0,5 °C intervals.

6 |Procedure

6.1| Selection of test surface

Chdgose test areas which are representative of the entire surface.\Otherwise, it is important to select
test{areas where metal loss or pitting is observed, and on or arofind metal welds, as these arje the areas
whére salts will be most prevalently concentrated.

6.2| Extraction by patch or sleeve by injection

6.2{1 Take an adhesive patch or sleeve (5.1) ofta suitable size (see Table 1). Remove thd protective
papeer; for the patch remove the punched-out material (see Figure 1).

6.2)2 Press the adhesive side of the patch or sleeve against the test surface (see Figures P and 7) in
such a way that the minimum amountofair is trapped in the compartment in the patch.

6.2{3 Fill the syringe (5.2) with\solvent (5.3) (see Figure 3).

NOTE The volume of solvent needed to fill the patch compartment is proportional to the c¢gmpartment
areg and normally amounfs)to 2,6 x 103 ml/mm? + 0,6 x 10-3 ml/mm2. The volume of solvent n¢eded to fill
the [sleeve compartmentis proportional to the compartment area and normally amounts to 10,0 x 103 ml/
mmp + 0,6 x 1073 ml/mm? (10 ml for S-1000 sleeve).

6.2/4 Insert the syringe needle at an angle of about 30° to the test surface near the oufer edge of
the[patch ot sleeve, so that it passes through the adhesive foam body of the patch or sleeye into the
conjpartment formed between the elastomer film and the test surface (see Figure 4).

If thepatch or sleeve is in a position which makes access to the patch compartment difficult, bend the
syringe needle as required.

6.2.5 Inject the solvent, ensuring that it wets the whole of the test surface (see Figure 4).

If necessary, to avoid air remaining trapped in the patch compartment, carry out the injection in two
steps as follows: inject half of the solvent. When required, evacuate the air through the needle by
reverse operation of the syringe. Remove the needle from the patch or sleeve. Holding the syringe with
the needle pointing upwards, expel the air. Reinsert the needle into the compartment and inject the
remainder of the solvent.

6.2.6 After a suitable period, to be agreed between the interested parties, suck the solvent back into
the syringe (see Figure 5). During this period, agitate the solution in the patch without removing the
syringe needle from the patch or sleeve. The solution can be agitated by reinjecting the solvent into the

© IS0 2020 - All rights reserved 3
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compartment. Then suck the solvent back into the syringe cylinder at least four times or massaging the
patch or sleeve to create solvent movement over the test surface.

6.2.7 Transfer the solvent to a suitable vessel for analysis (see Figure 6) as required for the analysis
method.

6.2.8 During steps 6.2.3 to 6.2.7, it is essential that no solvent be lost from the cell or syringe, due for
instance to inferior-quality materials or improper handling of the materials. If any solvent is lost, the
solution obtained shall be rejected.

6.2.9 On|completion of step 6.2.7, clean and rinse the syringe so that it can be reused. A bent ne€d|e is
best left asit is until it becomes necessary to straighten it or bend it further.

6.3 Extrpction by sleeve by pre-filling

6.3.1 Talte an adhesive sleeve (5.1) of a suitable size (see Table 1). Remove thecpfotective paper and
straighten the sleeve.

6.3.2 Prdfill the sleeve with the required volume of solvent (5.3) and adhere the patch to the surface
without logs of solvent (see Figure 7).

NOTE The volume of solvent needed to fill the sleeve compartment is\proportional to the compartment area
and normally amounts to 10,0 x 10-3 ml/mm? + 0,6 x 1073 ml/mm?2.

6.3.3 Pogition the sleeve such that all solvent in the sleeveisin contact with the surface.

6.3.4 Dufing a suitable period of time, to be agreed between interested parties, or recommended
by the matnufacturer of the test equipment, agitateythe sleeve several times by massaging the solyent
on the surface. After the time period, let the sleeve hang down in order for the solvent to flow into|the
compartmeént of the sleeve.

6.3.5 Cagefully remove the sleeve fromithe surface. Retain the solvent for further analysis.

6.3.6 During steps 6.3.2 to 6.3.5,'it/is essential that no solvent be lost from the sleeve, due for instdnce
to inferior{quality materials or\improper handling of the materials. If any solvent is lost, the solufion
obtained shall be rejected.

6.3.7 Re¢ord the temperature of the steel surface to the nearest 0,5 °C using the contact thermomegter
(5.4). The emperatdre shall be over 0 °C to avoid ice on the surface.

6.4 Blanktest

To check cleanliness of the cells, blank tests shall be performed in advance for each batch.

For the blank test, a piece of clean glass, to which the adhesive patch will adhere, shall be used and
water of the same type as to be used for testing. The same procedure as in 6.2 or 6.3 shall be followed.
If the background interference is significant the cause shall be investigated and, if possible, eliminated.

If the background interference introduced by the adhesive cell is significant, reproducible and cannot
be eliminated, a blank test shall be performed in parallel to each test and the background subtracted
from the field quantitative measurements in order to report a net surface contamination value. If this
procedure is followed, it shall be stated in the report.

4 © IS0 2020 - All rights reserved
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Analysis

After sampling, the extract is analysed as agreed between the interested parties. Suitable methods
of analysis are chlorides with the ion detection tube as described in ISO 8502-5 or other methods of
chemical analysis. The analytical differences between the extraction methods covered in this method
and those of ISO 8502-6 are discussed in Reference [5]. The origins of the extraction by cells are
described in Reference [4].

NOTE Methods of analysis are not covered by this document.

8 [Testreport Q
The test report shall contain at least the following information: (]/Qq/
a) |areference to this document (i.e. ISO 8502-15:2020); ,'\<o
b) |the solvent used; @Qq/
c) |the volume of solvent injected or pre-filled; O(b
d) |the total volume of solvent after dilution; g\\%
e) |the total time of contact between the solvent and substrat <(
f) |the temperature during steps 6.2.3 to 6.2.7 or 6.3.2 t(&& of the procedure;
g) |the type and size of extraction cell used: patch or %%sve
h) |the manufacturer's batch number of the patcgz)\* sleeve used;
i) |the date of the test. A’\Q’
O 1
3
2
R
S
Key
1 flexible sleeve, closed end
2 flexible sleeve, open end
3 adhesive ring with protective paper

Figure 1 — Adhesive patch with protective paper and punched-out material (left), adhesive

sleeve (right)

© IS0 2020 - All rights reserved
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&?ﬁigure 4 — Water injected into the compartment in the patch

o)

Carefully follow the procedure described in 6.2.4 and 6.2.5.

6 © IS0 2020 - All rights reserved
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Figure 5 — Water retrieved from the compartment in the patch

Figure 6 — Water transferred to a suitable vessel for subsequent analysis

)

ISO 8502-15:2020(E)

A

Figure 7 — Flexible sleeve adhered to a metal surface
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Annex A
(normative)

Leak test for type testing of adhesive cells (patches and sleeves)

A.1 General

The quantIative nature of the removal of the soluble contaminants from a steel surface largely-depe

on the leaK
or sleeve b

Leakage o
moisture)

Leakage is

These fact]
intended fq

The test m
or sleeves,
dissolution
satisfactor

A.2 Priq

A patch or
compartm
sleeve is ch

A.3 App

A3.1 Ad

-tightness of the adhesive patch and sleeve, including the adhesive bond between [the p4
pdy and the steel surface.

[ the water is more likely to occur when the surface is unclean (e.g. covered by rus
br when it is rough (e.g. due to pits remaining after blast-cleaning).

also more likely to occur when the internal pressure is high and oflong duration.

ors affecting leakage are intentionally exaggerated in the following leak test, whic
r type testing of adhesive patches having an elastomer filmimade of rubber.

bthod may also be used for production testing, as well as‘checking deliveries of such patg
It may be used for comparisons and to predict possible difficulties in the contamin
procedure (see Clause 6). Passing the test is no guarantee that a patch will func
ly in practice under all circumstances.

Iciple

sleeve is attached to a clean steel plate of known roughness. Water is injected into the
bnt in order to create an internalptessure and hence stress the patch or sleeve. The patc
ecked for leakage after a specified time.

aratus and material

hesive patch or sleéeve, asin 5.1.

A.3.2 Viqually clean steel plate, of convenient size, for example 150 mm x 150 mm, originally of

nds
htch

L or

h is

hes
hnt-
Fion

test
h or

rust

grade D, prepared toDSa 2 1/2 as defined in ISO 8501-1, and its secondary profile having been identified

as “angulal” and graded as “coarse” as defined in ISO 8503-2.

A.3.3 Sytringe, asin 5.2.

A.3.4 Water, distilled or deionized.

A.3.5 Stopwatch.

A.4 Procedure

A.4.1 Perform the test in standard atmosphere 23/50 with wide tolerances as defined in ISO 554.

NOTE

in percent, respectively.

The numerical values 23 and 50 refer to the temperature in degrees Celsius and the relative humidity
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