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Foreword

SO-(the International Organization for Standardization)is-a-weorldwidefederation of national
standards bodies (ISO member bodies). The work of preparing International Standards is
normally carried out through ISO technical committees. Each member body. intergsted in a
subject for which a technical committee has been established has the rightto be reppresented
on that committee. International organizations, governmental and non<governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the Intefnational

Electrotechnical Commission (IEC) on all matters of electrotechical standardization.

Draft International Standards adopted by the technical cofumittees are circulated tp the
member bodies for voting. Publication as an Internatienal Standard requires apprgval by at
least 75 % of the member bodies casting a vote.

International Standard ISO 2808 was prepared by Technical Committee ISO/TC 35, Paints
and varnishes, Subcommittee SC 9, General test methods for paints and varnishes.

This third edition cancels and replaces-the second edition (ISO 2808:1991) of whith it
constitutes a technical revision.

The main technical changes are:
a) Addition of the following methods of film thickness determination:
1) Gravimetric (dissolving) method (Method 9)
2) Determination of dry-film thickness on blast-cleaned steel substrates (Method 10).

b) Table 1 includes typical instrument bias and precision for each method.

Annex A forms an integral part of this International Standard.
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Paints and varnishes — Determination of film thickness

1 Scope

This International Standard reviews and specifies a number of methods that are applicable tg
the measyrement of the thickness of organic coatings applied to a substrate. It does not apply
to metallic coatings. Some of the techniques described can be adapted for the measurement qf
the thickness of detached coatings. The principles of the methods, their particular field of
applicatign and the expected precision are given in table 1.

This Integnational Standard also defines terms concerning the detérmination of film thicknes

g
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2 Normative References

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

currently val

id International Standards.

ISO 1463:1982, Metallic and oxide coatings - Measurement of coating thickness -
Microscopical method

ISO 1514:19

ISO 2178:19
thickness - N

ISO 2360: 1
coating thick

ISO 2811:19
Part 1: P

93, Paints and varnishes - Standard panels for testing

82, Non-magnetic coatings on magnetic substrates - Measurement of coating
fagnetic method

D82, Non -conductive coatings on non-magnetic basis metals - Measurement of
rness - Eddy current method

97, Paints and varnishes - Determination of density -
yknometer method

Part 2: 1
Part 3:
Part 4:

ISO 3233:19,
matters) obtg

ISO 3497:1¢
methods

ISO 3543:19

ersed body (plummet) method
scillation method
essure cup method

4, Paints and varnishes - Determination of volume of dry coating (non-volatile
ined from a given volume of liquid eoating.

90, Metallic coatings - Measurement of coating thickness - X-ray spectrometric

81, Metallic and non-metallic coatings - Measurement of thickness - Beta

backscatter method

ISO 4518: 1P80, Metallie coatings - Measurement of coating thickness - Profilometric

method

ISO 7254:1984, Paints and varnishes - Assessment of natural spreading rate - Brush

application

ISO 8503-1:

1988, Preparation of steel substrates before application of paints and related

products - Surface roughness characteristics of blast-cleaned steel substrates - Part 1:
Specifications and definitions for ISO surface profile comparators for the assessment of
abrasive blast-cleaned surfaces.

1) Under revision.

©[SO
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3 Required supplementary information

The methods of measurement specified require to be completed, for any particular
application, by the following supplementary information.

This information should be derived from the International Standard or national standard or

other document for the product under test or, if appropriate, may be the subject of agreement
between the interested parties.

a) The method of application of the coating to the substrate and whether it is a single
coating or a multi-coat system.

b) The duration and conditions of drying (or stoving) and ageing (if applicabJe) of the
coating before measurement.

¢) The method of film thickness measurement to be used (see table'1).

d) The significant area ( see 4.2) of the coated article and, if-necessary, the nymber of
measurements.

4 Definitions
For the purpose of this International Standard, the following definitions apply:

4.1 film thickness: The thickness 6f'a coating applied to a substrate is the distarlce between
the surface of the film and the surface of the substrate.

NOTE 1 - The value of a film thickness depends, to some extent, on the method of
measurement used.(To give a correct value would only be possible if the coatjng and
substrate had flat and even surfaces. In practice, neither the surface of the coating nor the
surface of the_substrates is even. In many cases, the surface irregularities exceed 10% of
the film thieckness. The results of the measurements by different methods are jnfluenced by
these irregularities. The influence is different for each method. Therefore, the|results of
different methods applied to the same specimen may differ markedly. This is the reason
why-the results of film thickness measurements always have to be reported together with
information on the method of measurement and which type of instrument was used, plus
the bias of the instrument, if known.

4.2 significant surface area: That part of an article covered or to be covered by the coating
and for which the coating is essential for serviceability and/or appearance.

4.3 reference area: That part of the significant surface area within which a specified number
of single measurements are required to be made.
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4.4 measurement area: The area over which a single measurement is made.

In this International Standard the measurement area (test area) is specified as follows:
a) for analytical (dissolution) methods, the area over which the coating is removed; -
b) for microscopical methods, the point at which a single measurement is made;

¢) for non-destructive methods, the probe area or the area influencing the reading.

4.5 local filny :
within a given reference area.

4.6 minimuE local film thickness: The lowest value of the local thicknesses found on/the
significant syrface area of a particular article.

4.7 maximum local thickness: The highest value of the local thicknesses found on the
significant syrface area of a particular article.

4.8 mean ﬁ:‘tn thickness: The mean value of a specified number ofdocal thickness
measurements that are evenly distributed over a significant surface.area, or the result of a
gravimetric film thickness determination.

4.9 wet-film| thickness: The thickness of a freshly applied coating material, measured
immediately| after application.

5 General requirements

5.1 General

In this standard, information-is.given concerning the number and location of measurement
areas to be ddopted when determining paint film thickness on typical test panels (see
ISO1514). On other test.panels and on painted articles the number and location of test areas
shall be such as to ptovide as the measurement result a representative film thickness and shall
be the subjeft of agreement between the interested parties.

Always check the instruments for repeatability. Check calibration and the condition of the
probe tip at regular intervals.

Make sure that the pressure of the probe tip does not alter the film thickness significantly.

10
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5.2 Rough surfaces

The surface roughness of the substrate influences the determination of film thickness. For the
optical methods it is proposed to agree upon reference lines or areas.

If a non-destructive method is used, the calibration of the instrument has to be made and
checked on the same kind of uncoated substrate as is used for the test piece.

For blast-cleaned steel substrates, special conditions apply (see method No. 10).

53 ngp effect

Some instruments are affected by the presence of an edge of the article, and of th¢se some can
be calibrated to allow for this effect. Measurement shall be made at more‘than 25/mm from
the edge of an article or panel or at the distance from the edge for which the instriment has
been calibrated.

5.4 Surface curvature

Some instruments are particularly sensitive to surface’curvature and must always|be
calibrated using samples of the same curvature as the test piece.

6 Method No.1 — Determination of wet-film thickness

6.1 General

This method describes three ways of measuring the thickness of wet paint films.
It can be used to measure the spreading rate of a paint.

The equation linking the spreading rate, A, in m?/L, and the wet-film thickness, 4,,in pm, is

_1000
tw

Ag

NOTE2 - The spreading rate is usually determined using ISO 7254.

In addition, by using a suitable correlation procedure, it is possible to estimate the
approximate thickness of a dry film, by measuring its wet film thickness immediately after
application. This is useful when dry film thickness methods are destructive or not very
accurate, €.g. on wood or masonry substrates. The dry film thickness is calculated using the
following equation:

11
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Vs
100

to =twXx

where

tp = dry film thickness in micrometres
ty = wet film thickness in micrometres

Vg = percentage non-volatile content by volume

The method (lescribed is suitable for use on rigid substrates with a suitable surface profile.
The method may be used both in the laboratory and on site to check paint application.

6.2 Method LA — Comb gauge

6.2.1 Apparptus

The gauge consists of a comb made of stainless steel or of a suitable plastic unaffected by the
solvents in the paint, the outer teeth of which form a baseline. The-inner teeth are
progressively shorter so as to present a range of gaps between the.teeth and the baseline, and
the size of egch gap can be read from a scale on the gauge. A-typical comb gauge is illustrated
in figure 1.

6.2.2 Procedure

Immediately| after the application of the paint,-place the comb gauge firmly onto the substrate
in such a waly that the teeth are normal to the plane of the surface and the gauge does not slip.
Remove the [gauge, and examine the teeth to determine which is the shortest one to touch the
wet paint filln. Record the film thickness as a range lying between the last 'touching' tooth
and first 'non-touching' tooth as shown on the tooth calibrations marked on the gauge.

Take at least two further measurements in different places in the same manner to obtain
representatiye results over the painted area.

12
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Dimensions in millimetres, except for the gauge
graduations

25 ] "
% |«
600 ~
- _
50
%
550
%
100
Z 500
%
150
% g
450
%
200
%
400
%
250
7
350
%
300
%
2 25
30
Not to scale’the differences between the lengths of the teeth are exaggerated for clarity.
NOTE - The comb illustrated is for 25 pm to 600 um; combs are available in alrange
of scales.
Figure 1
Comb gauge

13
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6.3 Method 1B — Wheel gauge

6.3.1 Apparatus

The gauge consists of a wheel of which the perimeter has three equally spaced rims, the
central one of which is smaller than and eccentric to the outer ones. When the gauge is rolled
over a wet film, the eccentric central rim shows a position at which it just touches the wet
paint surface, and a calibrated scale engraved on the outer wheel enables the wet paint

thickness at this point to be noted. A range of gauges is available. A typical gauge showing a
calibration series is shown in figure 2.

Several meagurements are taken in the same manner to obtain representative results over the
painted area.

The touch of{ wet film and eccentric rim is influenced by the surface tension of the paint.
Hence it is necessary to observe first and last touch and to calculate the mean. -

14
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Dimensions in micrometres

.u_u.
100
!
A = F
— S ._ $ g >
X \ AS
< &
ShoyW
—- 0
igigl
o~
+H
[«
S
Centre level with
Month outer rims
Serial No
rigure 2
Typical wheel gauge

15
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6.3.2 Procedure

Immediately after the application of the paint, place the rims of the wheel gauge into the paint
film so that the two outer rims are in contact with the substrate at the point of maximum gap

(i.e. the largest reading on the scale). Rotate the wheel through nearly 360° along the surface
and remove.

Examine the centre rim to determine the position at which contact was made with the wet
film. For uneven films, note the first and last complete and continuous contact made with the
film surface. The scale shows the wet-film thickness at these points. Read the film thickness

A an Reecard-th 1

tth tl wer-andnevt biaghorceale diviciaonceand-ecalerlatath ann | A paails
al € next lower-ananext HENCT-SCarC-arvistonsanta-CarCtratCc e meanICCoratnCrestrt:

Repeat the prpcedure at least twice in different places in a similar manner to obtain
representative results over the painted area.

6.4 Method JC — By weighing

This method 1s applicable to test pieces of conveniently measurable area which fit on a
suitably sensitive balance.

This method {s also suitable for dry-film thickness measurement,
This method |s not suitable for paints containing fast-evaporating solvents.

6.4.1 Procedpre

6.4.1.1 Measyre the linear dimensions of the test-pieces to an accuracy of 1 % and calculate
the surface area of the face to be painted.

6.4.1.2 Weigh the test piece to the nearest 1 mg.

6.4.1.3 Coat the test piece and reweigh to the nearest 1 mg while wet. (as soon as possible
after coating) and after drying;

16
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6.4.1.4 Calculate the wet-film thickness in pm from the following equation:

Mu— M,
AL,

tw=

Where

My = mass, in grams_of the wet coated test piece

My, = mass, in grams, of the test piece alone

A = area in square metres of the test piece

¢,y = density in grams per millilitre of the wet paint.
The density of the wet paint can be determined using one of the parts of ISO 2§11.
6.4.1.5 Calculate the dry film thickness from the followingequation:

Mi— My
ti = ————
A.la

Where
M{ = mass, in grams, of the dried Coated test piece
£4 = density, in grams permillilitre, of the dried film.
The density of the dried film can be determined using ISO 3233.

7 Method No 2~=Determination of dry-film thickness by calculation from film mass per
unit area

7.1 General

This method describes a way of checking that the thickness of a dried film of faint on a test

panel lies within the limits specified. It is not intended to give a precise measurement of the
actual thickness of the film

The measurement is obtained by reference to a graph showing the relationship between film
thickness and film mass for the product under test.

17
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It is intended for use with air-drying paints that produce films requiring several days before
they are sufficientiy hard to permit thickness measurements by instrumental methods. it gives
an overall mean value for the thickness of the paint film based on its dry mass and does not

. .

Novran aner maanhariaa 1 Aaminoans A tlan smntead F1lon
Lausye ally iliCulldailival uailiagv v uic Pdllll 111111,

Details of the method are given in annex A.

NOTE 3 — Method 1C (see 6.4) can also be used to measure dry-film thicknesses.

8 Method Njo 3 — Measurement of dry-film thickness by mechanically contacting
methods

Measurements are made on coatings after the film has dried to a condition that‘the jaws of the

micrometer of the presser foot of the dial gauge do not produce any visible inndentation in the
film.

The method if only suitable for painted panels or articles that are substantially plane or of

circular crosstsection (e.g. wire) and for coatings that can be removed by solvent or paint
remover.

8.1 Method 3A — Micrometer method

8.1.1 Genersl

This method describes a means for measuring, to within 5 pm, the thickness of a dried paint
film on a paipted article or test panel.

8.1.2 Apparatus

Suitable micfometer, capable of measurement to 5 um or less, fitted with a ratchet.

8.1,3 Proced ure

8.1.3.1 Seldctpositions, where readings are to be taken, that are free from surface

irregularities and are not less than 20 mm from any paint film edge and not less than
approximately 50 mm apart.

For large areas, select the number and distribution of the test areas to give a representative
indication of the film thickness.

18
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Mark an area around each test position by lightly drawing a circle approximately 10 mm in
diameter and designate each position with a different reference number alongside.

8.1.3.2 Support the painted specimen rigidly in a manner such that all the test positions are
accessible to the micrometer (8.1.2).

8.1.3.3 Position the micrometer with the fixed jaw in plane contact with the underside of the
test specimen and immediately opposite the first test area. Gently screw home the movable
jaw until a resistance is felt and no further movement of the jaw occurs on turning the ratchet.

1 i ~usI i i i S o tead the
vernier scale. Record the reading and the position reference number on a test recojd sheet.

Release the micrometer and repeat the whole procedure at each of the otliet test pqsitions.

8.1.3.4 Carefully remove the paint film from within the circle at €ach test area with a
suitable solvent or paint remover, taking care not to obliterate thé-distinctive number. This

may be done by covering the test area with a small circle of thick filter paper and applying to
it a few drops of a suitable solvent.

Measure the thickness of the substrate by repeating, the procedures 8.1.3.2 and 8.1/3.3 at each
test area.

NOTE 4 — The thickness of the substrate can sometimes be measured before pajinting in
order to avoid having to remove the paint.

8.1.4 Calculation

8.1.4.1 Calculate the film thickness at each test position by subtracting the reading obtained
after removal of the filni from that obtained before removal.

8.1.4.2 Calculatethe mean value for the thickness of the film on the test panel to|the nearest
multiple of 5 pmyor less (depending on the accuracy of the micrometer).

8.2 Method 3B — Dial gauge method

8.2.1 ' General

This method describes a means for measuring, to an accuracy of within 2 pm, the thickness of
a dried paint film on a painted article or test panel.
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8.2.2 Apparatus

Dial gauge or any suitable indicator for linear measurement, having a mechanically
contacting foot and mechanical, optical, or electronic read-out, capable of measurement to an

accuracy of

2 um, mounted on a rigid support.

8.2.3 Procedure

8.2.3.1 Select positions, where readings are to be taken, that are free from surface
irregularities and are not less than 20 mm from any paint film edge and not less than
approximately S0 mm apart.

For large aregs, select the number and distribution of measuring areas to give a representative
indication of fthe film thickness.

Mark an areaaround each test position by lightly drawing a circle approximately 10 mm in
diameter and|designate each position with a different reference number alongside.

8.2.3.2 Support the painted specimen rigidly in a manner such that neithier the lowering of
the presser fqot nor the removing of the paint film allow any movement of the specimen.

Place the indjcator vertical to the test panel so that the presser foot is immediately above the
centre of the [first measuring area. Carefully lower the presser-foot until it is in good contact
with the paint film. Record the reading and the measuring-area reference number on a test
record sheet.|Lower the presser foot several times and-record the readings.

Raise the presser foot and carefully remove the paint film within the circle of the measuring
area with a spitable solvent or paint remover, This may be done by covering the test area with
a small circl¢ of thick filter paper and applying to it a few drops of a suitable solvent.

Carefully loyer the presser foot until-it is in good contact with the cleaned surface of the
substrate and record the reading; Measure several times.

8.2.3.3 Repeat the procedure at each measuring area.

8.2.4 Calculation

8.2.4.1 Calgulate the film thickness at each test position by subtracting the reading obtained
after removal of the film from that obtained before removal.

8.2.4.2 Calculate the mean value of the thickness of the film on the test panel to the nearest
multiple of 2 pum
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9 Method No. 4 — Measurement of dry-film thickness by the profilometer method

9.1 General

This method describes a procedure for measuring the thickness of a hard dried paint film (i.e.

one hard enough not to be penetrated or deformed by the profilometer stylus) on a painted
article or test panel to within 2um.

NOTE 5 - For reliable results, the minimum coating thickness should be not less than 10
times the roughness amplitude of the substrate.

The measurement is made after the film has dried to a condition such that the corLtact of the
profile-tracing stylus does not cause any detectable indentation of the film.

This method is only suitable for specimens that are small enough to be-atcommoglated on the
test apparatus, unless a portable compact apparatus is available. It-is most suitabl¢ for

substantially flat specimens and for coatings that can be removéd by solvent, paint remover,
or use of a tube drill.

For sufficiently large painted articles it is possible to set.a portable compact apparatus on the
painted surface.

This method is recommended as a referee methdd to be used in cases of dispute provided that
the substrate is substantially flat.

More detailed information on this method is given in ISO 4518.

9.2 Apparatus

Assembly comprising a-fraversing stylus with suitable amplifying and recording equipment.
The apparatus is generally used to measure surface roughness but, for the purpose of this
International Standard, is used to record the profile of a step between the coating |and
substrate formed by removal of part of the coating. Portable compact instrumentd are
available.

9.3 Procedure

9.3.1 Remove a portion of the coating with a suitable solvent or paint remover. Alternatively,

hrouoh ha = - o

cut-throug D8 0 Hbstrate-with-abo of-dta Ommmamd Temove the
isolated section of paint film.
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For example

, this may be done by covering the test area with a small circle of thick filter

paper and applying to it a few drops of a suitable solvent or paint remover. If the solvent or
paint remover causes the paint film adjacent to the test area to swell, the alternative method

for removal,

as given above, can be used. Ensure that the surface of the coating forming the

top of the step is not damaged and that the exposed substrate is free of all traces of the

coating.

9.3.2 Record the profile of the step in accordance with the instrument manufacturer's

instructions,

9.3.3 Draw g

lower level but to choose another line, e.g. a line marking the upper peaks of the substrate.

10 Method No. 5 — Measurement of dry-film thickness using microscope methods

10.1 Gener

These methofds specify three procedures by which microscopes are used for measuring the
dry-film thic

or still on thg substrate.

Method A is

dried film of|paint on a section cut from a test panel or painted article.

It is recomm

film on a paij

occur due to

When using
method is ng
than 2 pm.

selecting a suitable sensitivity to ensure the maximum use of the recording chart.

50 that the two mean lines overlap. Assess the st

al

kness of individual paint layers of systems in the form of a free (detached) film
a general method for measuring, to within 2 um or better, the thickness of a

ended as a referee method in any dispute concerning the thickness of the paint
pted specimen. It is particularly useful in measuring variations in thickness that
unevenness of the substrate, for example on grit-blasted steel.

method B the coating is cut at a prescribed angle through to the substrate. The
t applicable to brittle or friable coatings or to those with a film thickness of less

Method C er

nploys an apparatus by means oif which an image ot the surface profile of the test

specimen is viewed in a special microscope. It does not involve cutting out a section of the
substrate as described in method A but it is destructive to the coating.
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The split-beam microscope (light-section microscope) is also used for measuring the film
thickness of transparent coatings. The method can be used where sufficient light is reflected
from the coating/substrate interface to give a clear image in the micrcosocope. For transparent

coatings the method is non-destructive.

The number of specimens prepared by any of the methods shall be such as to be
representative of the painted article or test panel.

10.2 Method 5A — Microscopic examination of cross-section

10.2.1 Apparatus and materials

10.2.1.1 Microscope, with a suitable objective, and an eyepiece bearing a s¢ale ¢
measuring to an accuracy of 2 pm or better.

10.2.1.2 Waterproof silicon-carbide abrasive paper, grades 280, 400'and 600. -

10.2.1.3 Diamond paste, or similar paste, with grade 1200 gfit.

apable of

10.2.1.4 Cold-setting potting or casting resin that hasio/deleterious effect on thq paint film.

The colour of the mounting resin shall be such thatit can be distinguished clearly from the

paint film under test. This may be achieved by the incorporation of suitable dyes
pigments into the resin.

10.2.2 Procedure

A suitable procedure is givenindetail in ISO 1463. Follow this procedure and fij

the polished specimen section'on a microscope slide with the polished face uppe
parallel to the plane of the'slide.

Place the slide under the microscope and measure the thickness of the paint film
of the eyepiece: :

Record at'least five measurements along the edge of the paint film and calculate
thickness.

fuffs or
hally mount
most and
by the scale
the mean

dings by

If'the film thickness is markedly variable along the specimen, supplement the rez

a Or] on h_a¢ nhotom aVaiobe - AERY Q
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10.3 Method 5B — Wedge cut method
10.3.1 Apparatus

A special apparatus is available which includes a microscope with illumination devices and
cutting tool.

If not available use:

10.3.1.1 Microscope, with a suitable objective, and an eyepiece bearing a scale with a

resolution of 2-pm-er-better:

10.3.1.2 Cuttjng tool, with knife edge ground to an angle appropriate to the film thickness
(see table 2).[The cutting tool shall be mounted in a suitable guide.

NOTE 6 - Instead of a cutting tool, a special paint borer with edges ground to-a defined
angle (seetable 2) may be used.

Table 2 — Cutting tool edge angle

Appropriate tange of film thickness  Cutting angle, a degrees tan o
pm
20 to 2000 45 1,0
10 to 1000 26,6 0,5
- 8 to 800 21,8 0,4
2 to 200 5,7 0,1

10.3.2.1 Profcedure

In order to f3cilitate the determinations, mark the test piece with a felt tip pen in a contrasting
colour at the|areas where the)determinations are to be made. Whilst holding the guide firmly
against the cpated specinien, press the cutting tool so as to produce a clean wedge-shaped cut
through the film and into the substrate (see figure 3).

NOTE 7 Coatmgs w1th pronounced elast1c1ty may glve 1nva11d results due to

deformatior
carrying out the determmatlon
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Figure 3

Diagramatic representation of the wedge cut
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10.3.2.2 Using the marking to locate the cut with the microscope, measure the projected
width b, in micrometres, of the wedge cut.

10.3.3 Calculation
Calculate the film thickness from the equation:
t=b.tana

where

t=film thJckness, in micrometres;
b = projected width, in micrometres, of the cut measured by the microscope;
o = ground angle, in degrees, of the cutting tool.

NOTE 8 -{If the determination has been carried out on a curved surface, ¢orrection of the
equation for the effect of the curvature may be necessary.

10.4 Method 5C — Surface profile measuring microscope method

10.4.1 General

Applied to transparent or translucent coatings, the converted reading has to be corrected for
the refractive index of the film by the formula

t=t.J2.h2-1

to give the film thickness t. t' is the méasured film thickness, uncorrected. The refractive
index n of transparent paint coatings-is usually 1,50 to 1,52. With an uncertainty of 5%, the
correction formula is:

t=19.t

10.4.2 Apparatus

Profile measuring microscope (split-beam microscope, light-section microscope), consisting
of an illuminator projecting a flat parallel beam of light on to the surface at an angle of 45°
and an objective viewing the reflected light beam so that an image of the surface profile is
seen in the microscope.
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Applied to transparent or translucent coatings, part of the beam is reflected from the surface
of the coating while the other part penetrates the coating and is reflected from the
coating/metal substrate interface. The distance which separates the two images observed in
the eyepiece of the microscope is proportional to the thickness of the coating and can be
measured by means of a vernier screw which controls a calibrated graticule.

To measure the thickness of opaque coatings, a small area of the coating has to be removed.

The step betwee

~

=}

the surface of the coating and the substrate produces a d

light beam which gives an absolute measure of the coating thickness.

JTE 9—1Im some instruments, the vernier attachment does not give the traelthickness but

only scale divisions. In this case, using the calibration factor, the reading in s¢ale divisions
has to be converted into a corresponding thickness, in micrometres.

1N A2 Dwennnncleemen
AUt Iroctcuuilc
To measure the thickness of opaque coatings, carefully remove‘a small portion pf the paint

film with a sharp cutting tool in such a manner as to exposé completely
substrate, but taking care not to cut into the substrate (seé figure 4).

Direct the beam from the illuminator on to the measuring area and along the length of the
incision. Determine the thickness of the paint film by using the vernier attachmgnt and
converting the reading in scale divisions into-the corresponding thickness in migrometres.

Figure 5 shows the appearance of a typical specimen as seen in the viewing microscope.
Reading d in eyepiece scale divisions is converted into the corresponding film thickness t in
micrometres (see figure 5).

Light beam
(at 45° to the plane of the paper)

N
N
N

Coating

Figure 4

Sectioned view of incised painted specimen
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Figure 5 - Typical image as seen in the microscope

28


https://standardsiso.com/api/?name=a41d507c145d1d36a1cba0a4ff194e6f

©1S0

ISO 2808:1997(E)

11 Method No 6 — Magnetic method (see ISO 2178)

11.1 General

These methods describe non-destructive procedures for determining the thickness of non-
magnetic dry paint films on magnetic metallic substrates.

11.2 Principle

11.2.1 Magnetic induction principle (Method No 6A)

Instruments for this method measure the reluctance of a magnetic flux passing tln-ough the
coating and the substrate.

11.2.2 Permanent magnet pull-off principle (Method No 6B)

Instruments for this method measure the magnetic attraction-bétween a perman¢nt magnet
and the substrate, as influenced by the presence of a coating:

11.3 Calibration of instruments (

11.3.1 General

Before use, each instrument shall be calibrated in accordance with the manufacturer's
instructions using suitable calibration-standards. For instruments which cannot pe calibrated,
the deviation from the nominal valie shall be determined by comparison with dalibration
standards and shall be taken into,consideration for all measurements.

During use, the calibration of the instrument shall be checked at frequent intervials.

11.3.2 Calibration’standards

Calibration standards of known and uniform thickness are available either as fails or shims,
or as coated/standards with assigned values traceable to nationally recognized standards.

Calibration foils are generally made of suitable plastic materials. They are subjg¢ct to
indentation and shall, therefore, be replaced frequently.

The surface and magnetic properties of the base metal of the coated calibration standards
shall be similar to those of the test specimen.

The thickness of the substrate of the test specimen and of the calibration standards has to be
the same, if the critical thickness, defined in 11.4.2, is not exceeded.
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11.4 Procedure

11.4.1 General

Operate each instrument in accordance with the manufacturer's instructions.

Check the calibration of the instrument (see subclause 11.3) at the test site, each time the

instrument is put into service, and at frequent intervals during use (at least once per hour) to
ensure proper performance.

11.4.2 Basg metal thickness

For each instrument, there is a critical thickness of base metal above which measurements
will not be affected by an increase in thickness.

back-up method (i.e. back up the basis metal with a sufficient thickness of similar metal) or
ensure that the calibration has been made on a calibration standard haying the same thickness
and magneti¢ properties as the test specimen.

Check whet]:er the base metal thickness exceeds the critical thickness. If not,either use the

11.4.3 Number of readings

reference arda (e.g. three readings) to get the local thickness as the mean of the
measuremengs. The number and distribution of refetence areas which are necessary to get the

average thickness of a painted article may be the subject of agreement between the interested
parties.

Because of :iormal instrument variability, it is necessary t0'take several readings in each

12Method No 7 — Eddy current.method (see ISO 2360)

12.1 Genernal

The method |describes.a non-destructive procedure for determining the thickness of non-
conductive dry paint films on non-magnetic metallic substrates.

12.2 Principle

Eddy current instruments work on the principle that a high frequency electromagnetic field
generated in the probe system of the instrument will produce eddy currents in a conductor
upon which the probe is placed, and that the amplitude and phase of these currents is a

function of the thickness of a non-conductive coating present between the conductor and the
probe.
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12.3 Calibration

12.3.1 General

Before use, each instrument shall be calibrated in accordance with the manufacturer's
instructions, using suitable calibration standards.

During use, the calibration of the instrument shall be checked at frequent intervals.

¥

12.3.2 Calibration standards

Calibration standards of known and uniform thickness are available either asdfoil$ or as
coated standards, with assigned values traceable to nationally recognized standargs.

Calibration foils are generally made of suitable plastic materials. Theyare subject to
indentation and shall, therefore, be replaced frequently. -

Coated standards consist of non-conductive coatings of known, uniform thickness
permanently bonded to a substrate.

12.4 Procedure

12.4.1 General
Operate each instrument in accordance-with the manufacturer's instructions.

Check the calibration of the instrument (see subclause 12.3) at the test site, each fime the

instrument is put into service{ and at frequent intervals during use (at least once ger hour) to
ensure proper performance,

12.4.2 Number of réadings

Because of normal instrument variability, it is necessary to take several readings|in each
reference area (e.g. three readings) to get the local thickness as the mean of the
measurements. The number and distribution of reference areas which are necessdry to get the

average thickness of a painted article may be the subject of agreement between the interested
parties. '

13 Method No. 8 — Non-contact methods

Methods of this kind are preferably used for on-line process control, such as in the evaluation
of coatings. /
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