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British Standard Methods of test for paints

Part E6. Cross-cut test

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).

NOTE. This Part is technically identical with ISO 2409, ‘Paints and varnishes. Cross-cut test’, the only differences being slight
changes in some of the wording of the text and a modified drawing for Fig. 2.

Foreword

This method of test specifies an empirical test procedure for assessing the performance of a coating of a paint,
varnish or related product by measuring a property which depends, among other factors, on the adhesion of the
coating to the substrate. However, this procedure should not be regarded as a means of measuring adhesion as
such.

The test may be carried out as a ‘go/no go’ test or as a test to give a definite classification.

The method of test described requires to be completed, for any particular application, by the following supple-
mentary information. This information should be derived from the British Standard or other document for the
product under test or, where appropriate, should be the subject of agreement between the interested parties.

(1) Material and surface preparation of substrate.

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

(3) Thickness, in micrometres, of the dry coating, including method of measurement in accordance with
BS 3900, Part C5*, and whether it is a single coating or a multicoat system.

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

(5) The type of cutting tool used and the method of operation (manual or mechanical),

(6) The number of cuts in one direction of the lattice pattern and the spacing of the cuts therein.

(7) The performance required of the material in terms of the classification given in Clause 6.

NOTE. Owing to the fact that the test can be performed under various conditions, the results of several tests are only comparable
if all these conditions are the same.

*BS 3900, Part C5, ‘Determination of film thickness’.
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1. Scope

1.1 This Part describes a procedure for assessing, by means of a simple empirical test, the resistance of a coating of
paint, varnish or related product to separation from a substrate when a lattice pattern is cut into the coatmg, pene-
trating through it to the substrate.

1.2 When applied to a multicoat system, the procedure also allows assessment of the resistance of the individual
layers of the coating to separation from one another.

1.3 The test can be carried out using any of several approved cutting tools. However, it is essential that the tools
shall meet some general requirements (see 2.1 and Fig. 1). The tool may be used manually or mechanically, depend-
ing on factors such as the ease of carrying out the test and the reproducibility required.

The choice of the tool, which, among other factors, depends on the type of coating, should be the subject of
agreement between the interested parties.

2. Apparatus
2.1 Cutting tool

2.1.1 The cutting tool should be chosen by agreement between. the interested parties and should be such that the
essential dimensions are specified by a British or other standard. Examples of suitable tools are given below and
illustrated in Fig. 1. It is of particular importance to ensure that the cutting portion of the tool has a defined shape
and its edges are in good condition. '

Suitable tools are the following:

(1) single cutting tool with 30° edge, other dimensipns as specified;

(2) multiple cutting tool, similar to (1) above but with six cutting edges 1 mm or 2 mm apart.

Other types of cutting tool, of similar performance, may be used by special agreement.

2.1.2 The tools specified in 2,1.1 are suitable for manual use and although this is the more usual method of use,
the tool may alternatively be mounted on a mechanical apparatus which provides for a higher degree of uniform
cutting. The application of this last procedure should be subject to agreement between the parties concerned.

2.2 Guiding and spacing edges. In order to space the cuts correctly, the use of a suitable series of guiding and
spacing edges is recommended; Fig. 2 shows a suitable apparatus for use with a single cutting tool.

2.3 Soft brush

3. 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 described in BS 3900, Part A1*, The sample shall then be prepared for testing as described in BS 3900,

Part A27.

4. Test panels

4,1 Material and dimensions. The panels shall be of the specified material and where steel, tinplate, aluminium or
glass is specified they shall comply with the requirements of BS 3900, Part A31.

NOTE. Difficulties may be experienced when carrying out the test on substrates which are relatively soft or anisotropic, for example
wood; particularly in the latter case, multiple cutters are not suitable, since uniform cuts cannot be obtained.

The test panels shall be flat and free from distortion.

The dimensions of the test panels are not critical. They shall allow the test to be caniied out at three different
positions on the panel, of which the distance from each other and from the nearest edge of the panel shall be not
less than 5 mm. Rectangular panels of 150 mm X 95 mm have been found convenient. The thickness of the panel
shall be greater than 0.25 mm and, additionally, a rigid flat surface shall be provided beneath the panel if there is
a risk of deformation of the panel during the test.

4.2 Preparation and coating of panels. The test panels shall be prepared ‘as specified, and where appropriate in
accordance with BS 3900, Part A3, and shall then be coated by the specified method with the product or system
under test in accordance with BS 3900, Part A4§.

* BS 3900, Part Al, ‘Sampling’.

+ BS 3900, Part A2, 'Examination and preparation of samples for testing’.
1 BS 3900, Part A3, *Standard panels for paint testing’.

§ BS 3900, Part Ad, *Notes for guidance on paint application’.
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4.3 Thickness of coating. The thickness, in micrometres, of the dry coating shall be determined by the method
specified, using one of the procedures described in BS 3900, Part C5*,

The thickness of the dry coating shall be determined to within an accuracy of + 10 % or 5 ym, whichever is
the smaller of the two values. The measurement shall be made at, or as near as possible to, the positions on the test
panel at which the cross-cut test is to be carried out. Three determinations shall be made for each position and each
of the resuits shall be reported.

5. Procedure
5.1 General

5.1.1 Drying the test panels. 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 a relative humidity of 50 + 5 %
for a minimum of 16 h.

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

5.1.3 Number of the cuts. The number of the cuts in each direction of the lattice pattern shall be either 6 or 11,
as agreed between the interested parties.
NOTE. The use of 6 cuts has the advantage of faster operation, whereas the use of 11 cuts provides a convenient method of evalu-
ating the degree of flaking of the resulting 100 squares on a percentage basis. The multiple cutting tool is not, however, satisfactory
for making 11 cuts. )
5.1.4 Spacing of the cuts. The spacing of the cuts in each direction shall be equal and, unless otherwise specified,
shall be either 1 mm or 2 mm.

The choice of the spacing is dependent on the properties of the paint film and shall be the subject of agreement
between the interested parties.

5.1.5 Repetition of test. The test shall be made in at least three different places on the panel. If the test results at
these three places do not agree, in terms of the classification in Clause 6, the test shall be repeated at three more
places and all the results recorded.

5.2 Cutting the coating using manual procedure
5.2.1 Hold the cutting tool face in a plane normal to the test panel surface.

5.2.2 With uniform pressure on the cutting tool and using the appropriate spacing, make the agreed number of
cuts in the coating in an even, non-jerky manner and at a cutting rate of 20 mm/s to 50 mm/s. All the cuts shall
penetrate through to the surface of the substrate but shall not cut too deeply into the latter. If it is not possible
because of the hardness or excessive thickness of the coating to penetrate through to the substrate, the test is
invalid and this shall be stated in the report.

5.2.3 Repeat this opefation making further parallel cuts of equal number, crossing the original cuts and at 90° to
them so that a lattice pattern is formed.

5.2.4 Brush the panel lightly with the soft brush five times backwards and five times forwards along each of the
diagonals of the lattice pattern.
NOTE. In general, the test can be performed by using only the brush for removal of the flaked portions of paint film. Special cir-
cumstances and requirements may, however, make the use of an adhesive tape for this purpose advisable. In this case, the pertinent
details shall be subject to agreement between the interested parties and/or be specified by additional prescriptions.

The information shall refer to:

(1) the adhesive properties of the tape;

(2) the method of application as well as the method of removal of the adhesive tape;

(3) the method of assessment by comparison of samples tested with and without the use of adhesive tape..

5.3 Cutting the coating using a mechanically operated tool. If the cutting tool is used with a mechanical apparatus,
care shall be taken that the points described in the manual procedure are observed, particularly with respect to
number and spacing of cuts, cutting rate, and test repetition.

Documents

* BS 3900, Part CS, ‘Determination of film thickness’.
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