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INTERNATIONAL STANDARD

1SO 8503-1 : 1988 (E)

Preparation of steel substrates before application of
paints and related products — Surface roughness
characteristics of blast-cleaned steel substrates —

Part JI :

Specifications and definitions for ISO surface profile
comparators for the assessment of abrasive blast-cleaned

surfages

0 Introduction

The perfornance of protective coatings of paint and related
products agplied to steel is significantly affected by the state of
the steel syrface immediately prior to painting. The principal
factors thatl are known to influence this performance are

a) the presence of rust and mill scale;

b) the Jpresence of surface contaminants, including salts,
dust, oils and greases;

c) the purface profile.

Internationgl Standards ISO 8501, ISO 8502 and, ISO 8503 have
been prepafed to provide methods of assessing these factors,
while ISO 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 Intefnational Standards,do not contain recommenda-
tions for the protective coating systems to be applied to the
steel surfacg. Neither do they contain recommendations for the
surface quajity requiretnénts for specific situations even though
surface quglity canchave a direct influence on the choice of
protective doating\to be applied and on its performance. Such
recommendations are found in other documents such as
national stdndatds and codes of practice.lt-will be necessa
for the users of these International Standards to ensure that the
qualities specified are

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

— within the capability of the cleaning procedure speci-
fied.

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

ISO 8501 — Visual assessment of surface cleanliness;

ISO 8502 &\ TFests for the assessment of surface clean-
liness;

1ISQ.8503 — Surface roughness characteristics of blast-
cleaned steel substrates;

ISO 8504 — Surface preparation methods.

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

Irrespective of the procedures and the type of abfasive that are
used for the preparation of steel substrates, thg surface after
blast-cleaning consists of random irregularities with peaks and
valleys that are not easily characterized. Consequently, it was
concluded that, because of this random nature,|no method is
capable of giving a precise value for the profile. Thus, it is
recommended that the profile should be ident|fied as either
dimpled (where shot abrasives have been used) or angular
(where grit abrasives have been used) and that it should be
graded as “‘fine’’, “medium” or ““coarse’’, eaclh grade being
defined by the limits specified in this part of ISQ 8503. These
surface characteristics are considered to gjve sufficient
distinguishing features for most painting requirements.

Particular attention, however, is drawn to the fact that
the grades * flne" “medium’ and “coarse”’ re

are applied to shot
abrasive or grit abrasive blast-cleaned surfaces. In conse-
quence, the effect produced on a given coating by a
given grade “fine”, “medium’ or ““coarse” is determined
not only by the specific surface character but also by the
specific roughness value (R5 or h,) belonging to that
grade. Where surface profile is particularly important,
both the grade of the surface profile (“fine”, “medium”
or “coarse’’) and the type of abrasive which is to be used
should be specified.

This part of ISO 8503 specifies the limits for the ‘“fine”,
“medium’’ and ““coarse’’ surface for both dimpled and angular
profiles, and specifies the design of comparators for reference
purposes.
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Recommendations regarding the care of ISO surface profile
comparators are given in the annex.

ISO 8503-2 describes the method of using these comparators.
The many abrasive blast-cleaning procedures in common use
are described in 1ISO 8504-2.

1 Scope and field of application
This part of ISO 8503 specifies the requirements for ISO surface

profile comparators which are intended for visual and tactile
comparison of

with either shot

or other protec

NOTE — Where

abrasuves or grit abrasnves I1SO surface profile
comparators ar¢ for use in assessing, on site, the roughness of

surfaces before
surraces betorg

the application of paints and related products

ive treatments.

appropr:ate, these comparators may be used for

assessing the rpughness profile of other abrasive blast-cleaned

substrates and, ir}

addition, their use is not restricted solely to surfaces

that are to be pajnted.

This part of ISO

8503 also includes definitions of the terms used

in this and the pther parts of 1SO 8503.

2 Referencges

1ISO 2632-2, R(
Spark-eroded,

ughness comparison specimens — Part 2 :

$hot-blasted and grit-blasted, and polished.

ISO 4287-1, Sufface roughness — Terminology — Part 1 : Sur-

face and its pa

meters.

ISO 4618, Paints and varnishes — Vocabulary.

ISO 8501-1, Prdparation of steel substrates before application
of paints and refated products — Visual assessment-of surface

cleanliness —
uncoated steel
removal of prev

ISO 8503, Preps

art 1 : Rust grades and preparation grades of
Substrates and of steel substratés after overall
jous coatings.

ration of steel substrates before application of

paints and related products — Sunface roughness character-

istics of blast-c

— Part2:
abrasive blad

— Part3:

paned steel substrates

Method for the grading of surface profile of
t-cleaned,. steel — Comparator procedure.

Method for the calibration of ISO surface

3 Definitions

For the purpose of this and other parts of ISO 8503, the defini-
tions given in 1SO 4618, together with the following, apply.

3.1 surface profiie : The micro-roughness of a surface
generally expressed as the height of the major peaks relative to
the major valleys.

NOTE — This term is defined in ISO 4287-1 as “‘a line of intersection of
a surface with a plane”. Charactensncs of the roughness of blast-
i SO 8503-4.

3.2 ISO surface profile comparator :
four segments on which are imparted reference surfage profiles
as defined in this International Standard.

NOTE — The reference surface profiies/aye prepared by fofming, on a
corrosion-resistant metal, positive_replicas of an appropriptely blast-
cleaned mild steel coupon (3.3) (see clause 5).

3.3 coupon : A mild@teel flat plate of four segmefts and of
sufficient gauge that/blast-cleaning will not cause diptortion.

3.4 surface profile comparator : A specimen slirface, or
surface ofknown average profile, representing a |particular

NOTE — The comparator is used to give guidance on the appearance
and feel of an abrasive blast-cleaned surface and to enablelan assess-
ment to be made of the profile of the surface. The term froughness
comparison specimen’’ (see ISO 2632-2) is preferred by IFO/TC 57,
Metrology and properties of surfaces.

3.5 grit comparator : A comparator with surfade profiles
corresponding to (or simulating) surfaces obtained by abrasive
blast-cleaning with metallic or mineral grit (Comparator G).

3.6 shot comparator : A comparator with surfage profiles
corresponding to (or simulating) surfaces obtained by abrasive
blast-cleaning with metallic shot (Comparator S).

3.7 maximum peak-to-valley height (by micfjoscopy),
hy: The vertical distance between the highest peak and
the lowest valley in the field of view of a microsgope (see
ISO 8503-3).

profile comparators and for the determination of surface
profile — Focusing microscope procedure.

— Part4:

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.!

1) At present at

the stage of draft.

NOTE— nyis-usuaﬂv-meam-nrmmmrrvs.—

3.8 mean maximum peak-to-valley height (by micro-
scopy), hy : The arithmetic mean of a number of determina-
tions (not less than 20) of 4, (3.7).

3.9 sampling length, / (as defined in ISO 4287-1) : The
length of the reference line used for identifying the irregularities
characterizing the surface roughness.
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3.10 maximum peak-to-valley height (by stylus), R, :
The largest single peak-to-valley height occurring within an
individual sampling length / (3.9) when using a stylus instru-
ment (see 1ISO 8503-4).

NOTE — R, is defined in ISO 4287-1 as “‘the distance between the line
of profile peaks and the lines of profile valleys within the sampling
length”.

1SO 8503-1 : 1988 (E)

Table 1 — Nominal values and tolerances for the surface
profiles of the segments of ISO surface profile
comparators

a) Comparators for steel, blast-cleaned with grit
abrasives

P Nominal reading ! Tolerance
. . Legment

3.11 mean maximum peak-to-valley height (by stylus), Hm Hm
R,5: The arithmetic mean of the maximum peak-to-valley 1 2% 3
heights R, (3.10) of five adjoining single sampling lengths / 10
(3.9). Z B0 10

3 100 15
NOTE — R|s is also sometimes known as R, p\ Of Ryy,. In DIN 4768
Part 1, R, id defined exactly as in the definition given above for Rys. 4 180 20

3.12 grapd mean maximum peak-to-valley height (by
stylus), Rlg : The arithmetic mean of a number of determina-
tions (not fess than 10) of R 5 (3.11).

3.13 prilrary profile : The original surface profile prior to
blast-clean|ng.

3.14 sedondary profile : The surface profile resulting from
the effect pf the blast-cleaning process on the primary profile
(3.13).

3.15 hadkles : Thin raised slivers of steel, still attached to
the substrgte, which are caused by the impact of abrasives on a
steel surfa¢e during blast-cleaning and which sometimes pro-
trude above the other peaks.

3.16 roglue peaks : Isolated peaks, substantially highér than
the surrouhding peaks, normally caused by the (presence of
over-sized pbrasive in the abrasive mixture used during blast-
cleaning wjth grit abrasives.

4 SO gurface profile comparators

ISO surfacg profile comparatofs-shall be planar and shall have
the dimengions given in the. figure. The segments shall comply
with the values given in.tablé 1 when measured according to
the methods described-in{ISO 8503-3 or ISO 8503-4. The visual
assessment (of the.comparator) shall not be inferior to prepara-
tion grade [Sa 2,'12-0f 1ISO 8501-1.

ISO surfade “profile_comparators shall be manufactured by

b) Comparators for steel, blast-cleaned with shot
abrasives

Segment Nomina:”?]aading R Tolir;nce
1 25 3
2 40 5
. 70 10
4 100 15

1) When using the microscope method (see ISO 8503-3), the nominal
reading refers to h,,. When using the stylus method (3ee ISO 8503-4),
the nominal reading refers to Ryg.

Each comparator shall be accompanied by a galibration cer-
tificate stating the method for determining the surface profile,
the estimated tolerance, and the calibrated surface profile, in
micrometres, of each segment (see also clause B).

NOTE — Other comparator designs and configuratiofjs may be used,
provided that four segments are included which comply with the pro-
files and tolerances specified in this International Sfandard. Such a
comparator, however, may not be identified as an ““I§O-comparator’’,
but it may bear the inscription that it “‘complies With the profiles
specified in 1ISO 8503-1"".

5 Ranges of the profile gradings

‘

The ranges of the profile gradings ‘““fine”’, ‘imedium’” and

“coarse’’ shall be as given in table 2.

forming positive replicas from nickel or other corrosion-
resistant metal using master coupons prepared from mild steel
(for example, electro-forming has been found to give suitable
products).

ISO surface profile comparators shall be marked :

""Reference comparator G to 1SO 8503-1" for comparators
representing profiles after blast-cleaning with grit abrasives.

“Reference comparator S to 1ISO 8503-1" for comparators
representing profiles after blast-cleaning with shot
abrasives.

Table 2 — Limits of profile grades

a) Comparators for steel, blast-cleaned with grit
abrasives

Fine (G) Profiles equal to segment 1 and up to but
excluding segment 2

Medium (G) Profiles equal to segment 2 and up to but
excluding segment 3

Coarse (G) Profiles equal to segment 3 and up to but
excluding segment 4
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b) Comparators for steel, blast-cleaned with shot
abrasives

Fine (S) Profiles equal to segment 1 and up to but
excluding segment 2

Medium (S) Profiles equal to segment 2 and up to but
excluding segment 3

Coarse {S) Profiles equal to segment 3 and up to but

excluding segment 4

7 Maintenance and re-calibration of
comparators

Recommendations regarding the care of comparators are given
in the annex.

Comparators require careful handling. If any noticeable wear is
detected, the comparator shall be discarded or, if appropriate,
re-calibrated.

NOTE — Comparators in frequent use should be checked against an
unused comparator at three-monthly intervals or whenever the surface

6 Calibratipn of comparators

A comparator shall be deemed to have been calibrated if, on
measuring eacH of the profiles on the reference surface by
either the method described in 1SO 8503-3 or the method
described in 1SQ 8503-4, the values for all the profiles are within

the respective |nominal values and tolerances specified in

table 1. Only syrface profile comparators that comply may be
inscribed on thg underside as described in clause 4.

NOTE — In the fbsence of agreement, calibration by the method
described in 1ISO 8503-3 is the referee procedure.

If at any time thie comparator, when calibrated using the stylus
method (ISO 8503-4) or the microscope method (ISO 8503-3),
does not comply with the specified limits given in table 1, it
shall be discardgd. If the visual assessment of the cleanliness of
the surface of the comparator does not correspond to Sa 2 /2
or Sa 3 speciffed in 1SO 8501-1, the comparator shall be
discarded.

annaarc wnrn ar Aamasnd [ a caamant af a 1iead aamnarhtar whan
dappeais wori OF GaimageG. 11 a segimeint O a useG CoOmpargior, winen

compared with the equivalent segment of an unused{c¢mparator,
would yield a different grading assessment (see ISQ8503-2) of a sur-
face profile, the used comparator should be discarded or re{calibrated.

8 Calibration certificatefor 1ISO surfage
profile comparators

In addition to the requirefents of clauses 4 to 7, the 1alibration
certificate for each ISO(surface profile comparator shall state

a) the name)of/the manufacturer;
b) the serial or identification number;

c) \(areference to the master coupon (see clause4) and its
certification;

d) the date of manufacture.
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