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Part E4. Cupping test
Méthodes d’essai des peintures
Partie E4.Essai d’emboutissage

Verfahren zur Prafung von Farben
Teil E4.Népfchenziehversuch

It 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

This edition BS 3900 : Part 4, which replaces the
technically similar first edition published in 1969, is
technically identical with International Standard
ISO 1520 ‘Paints and varnishes—Cupping test’.

This Part is one of five that specify empirical test
procedures for assessing the resistance of coatings of
paints, varnishes and related products to cracking
and/or detachment from the substrate under different
conditions of deformation. The other four are
Part E1 ‘Bend test (cylindrical mandrel)’, Part E3
‘Impact (falling weight) resistance’, Part E7 ‘Resistance
to impact (falling ball test)’ and Part E8 ‘Resistance to
impact (pendulum test)’.

1. Scope and field of application

1.1 This Part specifies an empirical test procedure for
assessing the resistance of a coating of paint, varnish
or related product to cracking and/or detachment
from a metal substrate when subjected to gradual

deformation by indentation under standard conditions.

1.2 For a multicoat system, each coat may be tested
separately or the complete system may be tested.

1.3 The method specified may be carried out

either as a ‘go/no go’ test, by testing to a specified
depth or indentation to assess compliance with a
particular requirement,

or by gradually increasing the depth of indentation to
determine the minimum depth at which the coating
cracks and/or becomes detached from the substrate.

2. References

This Part makes reference to other Parts of BS 3900
as follows:
Part A1 Sampling
Part A2 Examination and preparation of samples
for testing
Part A3 Standard panels for paint testing
Part A4 Notes for guidance on paint application
Part C5 Determination of film thickness

3. Supplementary information

The method of test specified requires to be completed,
for any particular application, by the following
supplementary information. This information shail be
derived from the national standard or other document
for the product under test or, where appropriate, shall

be the subject of agreement between the interested parties.

(a) Nature, thickness and surface preparation of
substrate.

(b) Method of application of test coating to
substrate.

(c) Thickness, in micrometres, of the dry coating,
including method of measurement in accordance
with BS 3900 : Part CS, and whether it is a single
coating or a multicoat system.

(d) Duration and conditions of drying of the
coated panel before testing (or conditions of
stoving and ageing, if applicable).

(e) The specified depth of indentation, if
applicable, at which the test is to be carried out.

4. Apparatus

4.1 The cupping test apparatus shall comply with the
design and dimensions shown in figure 1 and shall
consist essentially of the following.

o
‘
Lo Xy

b

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
L]

Full document details: BS 3900-E4:1976

Lo octimant Sharing Bl
British Standards


http://www.avadocuments.com/doc/bs-3900-e4-1976
http://www.avadocuments.com/doc/bs-3900-e4-1976

BS 3900 : Part E4 : 1976

[Cupping test]

4.1.1 Die. This is surface hardened and the surface in
contact with the test panel is plane polished.

4.1.2 Retaining ring. The surface in contact with the
test panel is plane polished and parallel to the
contacting surface of the die.

4.1.3 Indenter. The part contacting the test panel is
of hardened polished steel and forms a hemisphere of
20 mm diameter. During the test the indenter shall be
prevented from turning and the centre of the spherical
portion shall not deviate from the axis of the die by
more than 0.1 mm.

4.1.4 Measuring device. This measures the depth of
the indentation made by the indenter to the nearest
0.05 mm.

4.2 The surface of the die, retaining ring and indenter
which come into contact with the test panel shall be
smooth, rust-free and clean.

4.3 The tip of the hemisphere, when at the zero
position, shall be in the same plane as the face of the
retaining ring, in contact with the test panel, and shall
be in the centre of the bore of the die.

4.4 It is preferable to use a mechanically driven
indenter, but a hand-operated apparatus is also
acceptable, provided that it enables the standard
conditions of test (see clause 7) to be achieved.

5. Sampling

A representative sample of the product to be tested
(or of each product in the case of a multicoat system)
shall be taken as specified in BS 3900 : Part Al. The
samples shall then be examined and prepared for
testing as specified in BS 3900 : Part A2.

6. Test panels

6.1 Material. Unless otherwise specified, the test
panels shall be of burnished steel, complying with
the requirements of BS 3900 : Part A3.

6.2 General. The test panels shall be flat and free
from distortion.

6.3 Dimensions. The test panels shall be rectangular,
with the following dimensions:
thickness: not less than 0.3 mm and not more than
1.25 mm (as specified and measured with a
micrometer to the nearest 0.01 mm);
width and length: at least 70 mm (upper limit
depending on the capacity of the apparatus).

The test panels may be cut to size after coating
and drying, provided no distortion occurs.

6.4 Preparation and coating of panels. The test panels
shall be prepared in accordance with BS 3900 : Part A3,
unless otherwise specified, and shall then be coated by
the specified method with the product or system under
test in accordance with BS 3900 : Part A4.

6.5 Thickness of coating. The thickness, in micrometres,
of the dry coating shall be determined by the method

specified, using one of the procedures specified in
BS 3900 : Part C5.

7. Procedure
7.1 General

7.1.1 Drying the test panel. The coated test panels

shall be dried (or stoved and aged) for the specified

time and, unless otherwise specified, shall be conditioned
at a temperature of 23 + 2 °C and 50 £ 5 % relative
humidity for a minimum time of 16 h. The appropriate
test procedure shall then be carried out as soon as
possible.

7.1.2 Ambient conditions. The test shall be carried
out at a temperature of 23+2°Cand 50£5%
relative humidity, unless otherwise specified.

7.2 Procedure for a single specified depth of
indentation. The following procedure shall be carried
out on two separate test panels (if the results differ,
additional tests shall be made).

7.2.1 Hold the test panel firmly between the
retaining ring and the die with the coating towards

the die and with the hemispherical end of the indenter
in contact with the test panel (zero position of the
indenter). Adjust the panel until the central axis of
the indenter intersects the panel at least 35 mm from
each edge.

7.2.2 Advance the hemispherical end of the indenter

into the test piece at a constant rate of 0.2 + 0.1 mm/s
until the specified depth is reached, i.e. until the
indenter has travelled this distance from the zero
position.

7.2.3 Using normal corrected vision or, by agreement,
a lens of x10 magnification, examine the coating of
the test panel for cracking and/or detachment from
the substrate.

NOTE 1. If a lens is used, it is essential to mention this fact in
the test report and to avoid misleading comparisons with
results obtained using normal vision only.

NOTE 2. The test results shall not be regarded as valid if the
substrate shows signs of cracking.

7.3 Procedure for determination of minimum depth

of indentation to cause failure. Carry out the procedure
given in 7.2 until, using normal corrected vision (or, by
agreement, a lens of x10 magnification), a crack is

first observed on the surface of the coating and/or the
coating begins to become detached from the substrate®.
Stop the indenter at this point and measure the depth
of indentation (see figure 1) to the nearest 0.1 mm,

i.e. the distance travelled by the indenter from the

zero position. Confirm the result by repeating the
determination on a fresh panel (if the results differ,
further determinations shall be made).

8. Test report

The test report shall include the following information.
(a) A reference to this British Standard.
(b) The type and identification of the product
under test.
(c) The items of supplementary information
referred to in clause 3.
(d) The British Standard or other document
supplying the information referred to in (c).

*In order to facilitate accurate observation of the end point, it is permissable to reduce slightly the rate of advance of the
indenter when approaching the expected end point (determined, if necessary, in a preliminary test).

Full document details: BS 3900-E4:1976

) Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-3900-e4-1976
http://www.avadocuments.com/doc/bs-3900-e4-1976

