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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 r|ght to be represented on that commlttee International orgamza'uons governmental and
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ical Commission (IEC) on all matters of electrotechnlcal standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for votingHPublication a

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

Hrawn to the possibility that some of the elements of this document;may be the subject of p
hall not be held responsible for identifying any or all such patent righits.

was prepared by Technical Committee ISO/TC 35, Paints andvarnishes, Subcommittee S
pf steel substrates before application of paints and related.products.
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pf paints and related products — Surface roughness characteristics of blast-cleaned
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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) t
b) t

c) t

Inter
asse

he presence of rust and mill scale;
ne presence of surface contaminants, including salts, dust, oils and greases;

ne surface profile.

hational standards ISO 8501, 1SO 8502 and 1SO 8503 have been prepared to provide
Ssing these factors, while ISO 8504 provides guidance on the preparation)methods that are

cleaning steel substrates, indicating the capabilities of each in attaining specified levels of cleanlin

Thes
to th
situa

appl
stan
the d

The
subg

Each

e International Standards do not contain recommendations for thelprotective coating systems
b steel surface. Neither do they contain recommendations forithe surface quality requirement|
tions, even though surface quality can have a direct influence on the choice of protective g
ed and on its performance. Such recommendations arerfound in other documents, such
lards and codes of practice. It will be necessary for users of these International Standards td
ualities specified are

ompatible and appropriate both for the environmental conditions to which the steel will be exp
e protective coating system to be used;

vithin the capability of the cleaning progedure specified.

trates:

50 8501 — Visual assessment of surface cleanliness;

50 8502 — Tests forthe assessment of surface cleanliness;

50 8503 — Surface roughness characteristics of blast-cleaned steel substrates;

50 8504~ Surface preparation methods.

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

methods of
available for
PSS,

0 be applied
5 for specific
oating to be
as national
ensure that

osed and for

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

It is important to note that numerical characterization of a surface profile is meaningful only when accompanied
by an understanding of the errors of measurement and by the realization that different techniques may yield
somewhat different numerical values for the profile. Estimates of measurement error associated with different
techniques can be obtained from national or international standards or from the equipment manufacturers. As
shown in Annex B, values given by the replica tape method align well with those obtained using other parts of
ISO 8503.

Information regarding the magnitude of errors associated with use of replica tape is given in Annex A.

NOTE Advantages of the replica tape method include the fact that it affords numerical characterization, yields a permanent
record, works well on curved surfaces and benefits from a geographically broad base of user experience over a period of
several decades.
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Preparation of steel substrates before application of paints and
related products — Surface roughness characteristics of blast-
cleaned steel substrates —

Part 5:

Re
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refer

(incliding any amendments) applies.

ISO

ISO
roug
surfg

ISO
roug
profi

plica tape method for the determination of the surface

bcope

part of ISO 8503 describes a field method for measuring the surface profile produced b
Sive blast-cleaning procedures given in ISO 8504-2. The method uses replica tape and a suital
buring, on site, the roughness of a surface before the application af paint or another protective

method is applicable within the range of profiles cited for a\given grade (or thickness) of repli
ercial grades currently available permit measurement.of average peak-to-valley profiles
m. The method is valid for surfaces that have been.¢léaned with either metallic or non-metall

Normative references
bnces, only the edition cited applies. For undated references, the latest edition of the referencs

1618 (all parts), Paints and yvarnishes — Terms and definitions for coating materials

B503-1, Preparation -of steel substrates before application of paints and related product

ce profile comparators for the assessment of abrasive blast-cleaned surfaces

B503-35-Preparation of steel substrates before application of paints and related product
hness\Characteristics of blast-cleaned steel substrates — Part 3: Method for the calibration of
eccomparators and for the determination of surface profile — Focusing microscope procedurg

following referenced documents are€_indispensable for the application of this document.

profile

any of the
ble gauge for
coating.

ca tape. The
of 20 um to
c abrasives.

For dated
pd document

5 — Surface

hness characteristics of blast-cleaned steel substrates — Part 1: Specifications and definitions for 1SO

5 — Surface
ISO surface

ISO 8503-4, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics of blast-cleaned steel substrates — Part 4: Method for the calibration of ISO surface
profile comparators and for the determination of surface profile — Stylus instrument procedure

ISO 8504-2, Preparation of steel substrates before application of paints and related products — Surface
preparation methods — Part 2: Abrasive blast-cleaning

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and 1ISO 8503-1 apply.
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4 Principle

The replica film in replica tape consists of a layer of crushable plastic microfoam coated onto a polyester
substrate of highly uniform thickness (50 pm £ 2 pm). When compressed against a hard surface, the
microfoam collapses to about 25 % of its original thickness.

NOTE 1 When the replica film is coated with a thin (80 nm) layer of a ductile and optically reflective metal, such as indium,
the replicated surface can be studied with an optical interferometric profiler. When the film is coated with a similarly thin layer
of a ductile and electron-emissive metal, such as gold, platinum or palladium, the replica may be studied with an electron

microscope.

NOTE 2 This gauge
flatten the repfica proflle slightly so that the readlng equates to an average maximum value, though thls is not the sameg as a
mathematicallaverage.

5 Apparatus

5.1 Replicp tape, consisting of a square piece of replica film (measuring approximately 10 mm along pach

side) attachg

diameter) in
with the grag

NOTE1 Gra
85 pm, and b

The tape's adhesive backing prevents movement of the replica film during the test and allows the sal

identification

NOTE 2 The
thickness.

5.2 Micron
a closing for
having a dia

5.3 Comp
that is used

6 Mainte

Each compg
film being m

Testing has

the centre of a section of the paper tape (approximately 53 mm X 19 mp1 in size), which is pr
e of tape and the corresponding range of profiles.

fes of replica tape are available for measurement of profiles between'20 pm and 50 pm, between 33
etween 40 pm and 115 pm.

and measured profile to be recorded.

microfoam can be compressed and should therefore be handled with care, especially when measuri

ce of 1,5N and an accuracy of £ 5'1m or better. The anvils shall be circular with the upper
meter of 6,3 mm and the lower face-being the same size or larger.

ession tool, consisting of @ moulded plastic rod with a spherical head (nominal diameter 9
0 compress the replica filmyagainst the surface to be measured.

nance and assurance of calibration for the replica tape method

nent of the replica tape has its own storage life and effective operating temperature, with the rg
Lich moredurable than the adhesive-backed paper tape.

shown' that replica film is able to produce accurate replicas on surfaces with temperatures oy

d to adhesive-backed paper tape. The film shall be mounted over a hole (approximately 10 npm in

nted

h and

mple

ng its

heter gauge: Use a spring-loaded instrument specifically designed for use with replica tape, having

anvil

mm)

plica

er at

least the rarj

ge_between — 10 °C and + 65 °C. At typical room temperatures, it is believed that replica

5 will

store well for years, whilst uncompressed film may be stored for decades. In addition, the uncompressed film
has never been seen to fail, despite prolonged storage, at temperatures over the range between — 10 °C and
+ 65 °C. However, the adhesive backing on the paper tape can deteriorate.

Replica tape should be stored at room temperature; prolonged storage of replica tape outside the range 5 °C to
30 °C for more than two years is not recommended.

The measuring gauge, whilst rugged, should be treated with the usual level of care associated with a precision
instrument. The gauge shall be calibrated against appropriate standards at regular intervals in accordance with
the manufacturer's instructions. The calibration shall then be checked by measuring a known thickness.

Information on the correlation of ISO comparator measurements with those obtained by replica tape is given in
Annex B.
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7 Procedure

Select a representative area of the surface for measurement.

Select the appropriate grade (thickness) of replica tape.

Prepare the micrometer gauge by cleaning the anvils and adjusting the zero point to read —50 pm, the
thickness of the incompressible polyester substrate. This initial adjustment automatically subtracts the thickness
of the substrate from all subsequent readings. Before use, the calibration of the gauge shall be checked with a
calibrated shim of thickness comparable to that to be measured and, if the results fall outside the limits of

acc

acy specified by the manufacturer. the instrument shall not be used.

Rem
com
becd

Rem)
sure
The

The

Attad

NOT!
profil

NOT
of an
units

q

N

8
Ane
was

asso
mea

The
parti

9 1

ove a single piece of replica tape from its release paper. Apply it to the blast-cleaned sutfacs
pression tool (5.3) over the replica film in the centre of the tape, using firm pressure,/The re
me darker as the surface is replicated and the entire circular area should be darkened ‘uniforn

ove the tape from the surface and place the replica between the anvils of the-measuring ga
that it is centred properly. Release the measuring gauge gently onto the replica and measur
pauge reading is the average maximum peak-to-valley distance on the blast-cleaned surface.

humber of measurements shall be agreed between the interested patties.

F 1 Before the surface under test is measured, the accuracy‘f.this method may be checked by meas
b, such as an ISO comparator.

F 2 The same procedure is used for measuring gauges, that read in non-Sl units, such as mils or thouq

bpecification of acceptable errar

5sential part of any specificationréelating to surface profile is an explicit statement of how the s
determined. Implicit in this“specification is an understanding of both the precision and t
ciated with a given method of measuring the profile. A discussion of error associated with
surements is given in Annex A.

humber of readings’to be taken and the range of acceptable profiles shall be agreed between t
bs before measurement starts.

[est report

h the properly annotated tape to the test report and record the‘measurements as appropriatel

and rub the
plica film will

nly.

uge, making
e the profile.

iring a known

(thousandths

inch; 1 mil or thou ~ 25,4 um). Gauges calibrated.in’non-SlI units are supplied with instructions appropriate to those

irface profile
he accuracy
replica tape

he interested

The

estreport shall contain at least the following information:

a)
b)
<)

all the information needed for the identification of the sample tested;

a reference to this part of ISO 8503 (ISO 8503-5), including its year of publication;

the individual sections of tape bearing the surface replicas (the designation of the test area and the

measured profile shall be recorded on each section and the replicas shall be grouped in the test report by
measurement location);

d)
e)
f)
9)

the result(s) of the test;
the work site identification and project name (if applicable);
the date of the test;

the name of the operator;
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h) any deviations from the procedure;

i) any unusual features observed.
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Measurement errors associated with replica tape determination of profile

In 1987, a panel of experts convened by NACE International (National Association of Corrosion Engineers)
investigated the measurement properties of replica tape. NACE Standard RP 0287 addressed the issue of

repeatability and accuracy of measurement and reported the results of round-robin tests in whi

pang

withip their 95 % confidence limits (two standard deviations) in 11 of 14 cases. The average differe
the tyvo types of measurement technique was 4,5 pm. It should be noted that some differenceis to
basgd on the fact that the techniques have differing maximum peak-to-valley evaluation distance
areap and approaches to averaging. This is further discussed in Annex B.

The standard deviation for measurements made by the seven observers, averaged.over all fourteen
m. The standard deviation for the corresponding focusing microscope. profile determinations, averaged
over|all fourteen panels, was 8,1 pm.

54

Conf

stanglard deviation of 5,4 pm implies that a single replica tape measurement, by an arbitrary obs
probability of lying within 10,8 pm (two standard deviations)af the nominal replica tape profilg.

959

Independent tests show the standard deviation for measurements performed by a single observer {

© 1SO 2003 - All rights reserved

h 14 blasted
Is were measured by seven observers. Replica tape and focusing microscope measuremjents agreed
hce between
be expected,
5, evaluation

panels, was

dence intervals comprising two standard deviations (95 % confidence) are commonly [specified. A

erver, has a

0 be 3,6 pm.
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