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[Film thickness]
UDC 667.61-+667.613 : 531,717.11

British Standard Methods of test for paints

Part C5. Determination of film thickness

1t is recommended that this Part be read in conjunction with the general information in the introduction to BS 3900

issued separately (revised edition published March 1969).

Foreword

Part CS5 of BS 3900 was first published in 1970.

This Part is technically similar to the 1970 edition
but as is normal practice is now based on the
corresponding International Standard (ISO 2808
‘Paints and varnishes—Determination of film
thickness’) with which it is technically identical.

1. Scope

This Part of this British Standard specifies methods
for measuring the film thickness of paints and
related materials. It is not intended to cover all
methods available and seeks only to specify methods
for determining film thickness under certain
conditions.

Suggestions are made concerning the number and
location of test areas to be adopted for typical test
panels. On other test panels and on painted articles
the number and location of test areas shall be such
as to provide a representative picture of the

thickness of the paint film and shall be the subject
of agreement between the interested parties.

The methods of test specified require to be
completed, for any particular application, by the
following supplementary information. This
information should be derived from the national
standard or other document for the product under
test or, where appropriate, should be the subject of
agreement between the interested parties.

(a) Method of application of test coating to

substrate and whether it is a single coating or

multicoat system (if applicable).

(b) The method of measurement of film

thickness, when a particular method is necessary.

(c) Duration and conditions of drying of the

coated panel or article before testing (or

conditions of stoving and ageing, if applicable).
Details of the methods, their field of application

Confirmed

and the precision, are given in table 1.
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Table 1. Methods
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Number and description

Applications

Remarks

Method no. 1
Determination of dry
film thickness by relating
dry film mass to dry

film thickness

For use on films too soft to be
measured by instrumental methods,
e.g. test panels of air-drying paints in
eatly stages of hardening

Measurements are not precise but provide a check
that the mean thickness lies between specified limits
The test film remains undamaged

Method no. 2
Measurement of dry film
thickness by the
micrometer method

Test panels or painted surfaces which
are substantially flat

The film shall be hard enough to resist indentation on
closing the micrometer jaws

Accuracy is 4= 5 um: the method is therefore not
suitable for films less than 25 pum thick

The film is damaged in the test

Method no. 3
Measurement of dry film | Test panels or painted surfaces which The film shall be hard enough to resist indentation on
thickness by the dial are substantially flat lowering the gauge presser foot
gauge method Accuracy is 4- 2 pm
The film is damaged in the test
Method no. 4 )
Measurement of dry film | (a) Measurement of film thickness to A portion of the panel or painted article is cut out and
thickness by microscope | an accuracy of 4- 2.5 pum or better mounted in resin
methods (a) and (b) Recommended as a referee method and for films on
substrates of varying profile, e.g. grit-blasted metal
(b) Measurement of film thickness A special microscope is used to examine the profile
to an accuracy of 4= 1 pm of the film from which a small portion is removed
down to the substrate
Method no. 5

Non-destructive
instrumental methods

For magnetic metallic substrates

Instruments operate on
(a) magnetic flux principle or
(b) eddy current principle or
(¢) magnetic pull-off principle

For non-magnetic metallic substrates

Instruments operate on an eddy current principle

Mainly used in continuous
measurement of moving films, e.g. coil
coatings

p-ray backscatter method uses a highly specialized
instrument employing radioactive sources

Paint films have to be homogeneous for
measurements to be accurate

Method no. 6
Determination of wet
film thickness

(a) Wheel gauge

(b) Comb gauge

For measurement of wet film thickness
on laboratory test panels or freshly
painted surfaces

Measurements are not precise but enable an estimate
to be made of the approximate thickness of the film
when dry *

For measurement of wet film
thickness during painting operations
on site

Measurements give a rough indication of thickness
of the wet film*

*Dry film thickness should in both cases be checked by method no. 5.
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2. References

This Part makes reference to the following British
Standards.
BS 245 White spirit
BS 871 Abrasive papers and cloths for general
purposes
BS 3900 Methods of test for paints
Part A3 Standard panels for paint
testing

3. Method no. 1. Determination of dry film
thickness by relating dry film mass to
dry film thickness

3.1 General

3.1.1 This clause specifies a method for checking
that the thickness of a dried film of paint on a test
panel lies within the limits specified for the relevant
test. 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 of the material under test.

3.1.2 This method is intended for use with
air-drying paints which produce films that require
several days before they are sufficiently hard to
permit thickness measurements by instrumental
methods.

3.1.3 The method gives an overall mean value for
the thickness of the paint film based on its dry mass
and does not involve any mechanical damage to

the paint film. :

3.2 Apparatus

3.2.1 Plastics foil, resistant to a temperature of

105 4 2 °C and unaffected by paint solvents.

NOTE. A material found to be suitable for this method is a
polyester film approximately 25 pm thick.

3.2.2 Film spreading devices, capable of producing
uniform wet films approximately 50 um and

100 pm thick.

3.2.3 Glass plates, not less than 250 mm in length,
not less than 100 mm in width and approximately
6 mm thick, of a size suitable for use with the film
spreading devices.

3.2.4 Balance, capable of weighing accurately to

1 mg.

3.2.5 Suitable dial gauge, capable of measuring
accurately to 2 pm, mounted on a rigid support.
3.2.6 Suitable oven, capable of being controlled at a
temperature of 105 4 2 °C.

3.2.7 Metal template, 80 mm square.

3.3 Procedure for calibrating dry film mass against
dry film thickness

3.3.1 Cut a number of sheets of the plastics foil to
the size of the glass plates.

Select four sheets whose masses do not differ by
more than 3 mg.

3.3.2 Wet the surface of a glass plate with white
spirit conforming to BS 245 and using a squeegee
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bring one of the selected sheets of foil into intimate
contact with the surface of the glass plate, taking
care to avoid air bubbles or any other surface
irregularities.

3.3.3 Place a suitable quantity of the paint on one
end of the sheet of foil and distribute it evenly over
the foil using the 50 um film spreading device.

3.3.4 Repeat procedures 3.3.2and 3.3.30ona

second sheet of foil using the 100 pm film spreading
device.

3.3.5 Remove the painted sheets of foil from the
glass plates and, after 15 min, dry them in an oven,
together with the two unpainted sheets, for 2 h at
105 -+ 2 °C, maintaining the sheets in a horizontal
position throughout the operation.

NOTE. In cases where appreciable decomposition may occur
under these drying conditions, other more suitable conditions
may be used by agreement between the interested parties.
3.3.6 Remove all four sheets from the oven and
allow them to cool for 1 h at room temperature.

'3.3.7 Using the template, cut two squares from the

central area of each sheet.

Weigh each square to the nearest milligram.

Calculate the mean mass of the four unpaintéd
squares.

Calculate the mass of paint on each of the four
painted squares by subtracting the mean mass of the
unpainted squares from the mass of the painted
square. Calculate the mass of paint film in grams
per square metre.

3.3.8 Measure the thickness of each painted square
with the dial gauge in six places and calculate the
mean thickness for each square.

Measure the thickness of each unpainted square
in six places with the dial gauge and so calculate the
mean thickness of the plastics foil.

Calculate the thickness of the paint film on each
painted square by subtracting the mean thickness
of the unpainted squares from the thickness of the
painted square.

3.3.9 Construct a graph showing the relationship
between the film thickness and film mass on the
four painted squares, drawing the best straight line
passing through the origin and between the plotted
points,

3.4 Procedure for determining the dry film thickness
on test panels

3.4.1 Use a weighed test panel prepared in
accordance with the requirements of
BS 3900:Part A3,

3.4.2 Coat the panel with the material under test
by the appropriate method.

Allow the panel to dry for 24 h at a temperature
of 23 +- 2 °C and a relative humidity of 50 4- 5%,.
Other ambient temperatures and relative humidities
may be used by agreement between the interested
parties.

3.4.3 Weigh the panel and calculate the mass of the
dry film in grams per square metre.
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