
BRITISH STANDARD BS EN    
13523-6:2002

Coil coated metals —
Test methods —

Part 6: Adhesion after indentation 
(cupping test)

The European Standard EN 13523-6:2002 has the status of a 
British Standard

ICS 17.040.20; 25.220.60

�����������	�
���
��������������������
���������

�������������
���	
Copyright British Standards Institution 
Reproduced by IHS under license with BSI - Uncontrolled Copy 

Document provided by IHS Licensee=Bureau Veritas/5959906001,  11/10/2004
00:12:26 MST Questions or comments about this message: please call the Document
Policy Group at 303-397-2295.

-
-
`
,
,
`
,
`
,
,
`
`
,
`
,
`
,
`
`
,
`
,
,
,
,
,
,
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



BS EN 13523-6:2002

This British Standard, having 
been prepared under the 
direction of the Materials and 
Chemicals  Sector Policy and 
Strategy Committee, was 
published under the authority 
of the Standards Policy and 
Strategy Committee on                 
8 August 2002

© BSI 8 August 2002

ISBN 0 580 40222 3

National foreword
This British Standard is the official English language version of           
EN 13523-6:2002.

The UK participation in its preparation was entrusted to Technical Committee 
STI/27, Paint systems for metallic substrates, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 7 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication
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Foreword

This document EN 13523-6:2002 has been prepared by Technical Committee CEN/TC 139 "Paints and varnishes",
the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by January 2003, and conflicting national standards shall be withdrawn at the latest
by January 2003.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.

1 Scope

This Part of EN 13523 defines terms of the procedure for determining the adhesion of an organic coating to a
metallic substrate after indentation after slow deformation.

The resistance to cracking can also be evaluated.

2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 13523-0:2001, Coil coated metals - Test methods - Part 0: General introduction and list of test methods.

EN 23270:1991, Paints and varnishes and their raw materials - Temperatures and humidities for conditioning and
testing (ISO 3270:1984).

EN ISO 1520:2001, Paints and varnishes - Cupping test (ISO 1520:1999).

IEC 60454-2:1994, Specification for pressure-sensitive adhesive tapes for electrical purposes - Part 2: Methods of
test.

3 Terms and definitions

For the purposes of this Part of EN 13523, the terms and definitions given in EN 13523-0:2001 apply.

4 Principle

The test specimen is cross-hatched with a cutting tool and is then deformed by pressing under specified conditions.
After pressing, the test specimen can be artificially aged by immersion in boiling water.
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5 Apparatus and materials

5.1  Cross-hatching device

A single-bladed knife, very sharp to avoid any burrs. For coatings less than 60 µm in thickness, it is also possible to
use a purpose-made cutting tool, capable of making a minimum of 6 parallel cuts.

5.2  Pressing device

Apparatus in accordance with EN ISO 1520:2001, consisting essentially of:

a) a steel die, of inside diameter (27 ± 0,05) mm, its contact surface with the test specimen being flat and
polished;

b) a retainer ring, having its flat and polished surface in contact with the test specimen;

c) a striker consisting of a polished steel sphere, of diameter (20 ± 0,05) mm with a maximum of 0,1 mm
displacement from the axis of the die;

d) a system, preferably hydraulic, allowing movement of the striker at a speed of (12 ± 6) mm/min.

5.3  Ageing device

The ageing device shall consist of:

a) a vessel, to contain boiling water, whose dimensions allow the complete immersion of the test specimen;

b) a heating system.

5.4  Pincers,  the jaws of which shall be flat, blunt and having a width of at least 5 mm.

5.5  Magnifying glass ×10.

5.6  Transparent pressure-sensitive adhesive tape,  25 mm wide, with an adhesion strength of
(10 ± 1) N per 25 mm width when tested in accordance with IEC 60454-2:1994.

6 Sampling

See EN 13523-0:2001.

7 Test panels

See EN 13523-0:2001.

8 Procedure

8.1 Ambient conditions

Measure the coating adhesion at ambient temperature. For more accurate measurements, as required for instance
in case of dispute, the temperature shall be (23 ± 2) °C and the relative humidity (50 ± 5) %, in accordance with
EN 23270:1991.
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8.2 Cross-hatching (not used for evaluation of resistance to cracking)

8.2.1  For coatings greater than or equal to 60 µm thickness (see Figure 1)

Make two parallel cuts 5 mm apart, together with two additional similar cuts at right angles to form a central
5 mm × 5 mm square.

Each cut shall just reach the metallic substrate, and each cut shall measure at least 50 mm in length.

Each cut shall be at a distance of not less than 20 mm from the edge of the test panel.

8.2.2  For coatings less than 60 µm thickness  (see Figure 2)

Make at least six parallel cuts 1 mm apart, together with at least six additional similar cuts at right angles.

Each cut shall just reach the metallic substrate, and each cut shall measure at least 50 mm in length.

Each cut shall be at a distance of not less than 20 mm from the edge of the test panel.

NOTE At this stage none of the squares formed exhibit adhesion failure from the metallic substrate.

8.3 Pressing

Choose an indentation depth in millimetres, for example 80 % of the depth which ruptures the metallic substrate.

Clamp the test panel between the retainer ring and the die, the coating facing the die and the end of the striker
being in contact with the test panel. The measuring device shall be in position 0. Ensure that the cross-hatching
shall be centred on the dome.

Move the spherical end of the striker at constant speed of (12 ± 6) mm/min to reach the chosen depth of
indentation.

8.4 Ageing (optional and only for coatings greater than or equal to 60 µm thickness)

Immerse the test panel in boiling water for at least 1 h.

If required, the test can be run for longer periods of time.

Generally, ageing shall be carried out after the deformation but in some cases it may be performed before.

8.5 Assessment of adhesion

8.5.1 For coatings greater than or equal to 60 µm thickness

Make an attempt to pull the strips of the organic coating away from the metallic substrate in each of the four
directions, starting from the central square. Lift the end of the strips with the knife (5.1), then pull with the pincers
(5.4) until the rupture of the strip.

Observe the extent of the peeling and express in percentage of the distance between the top and the base of the
dome.

If ageing is carried out, express the adhesion as a percentage of peeling for the ageing period.

8.5.2 For coatings less than 60 µm thickness

Remove two complete laps from a reel of the adhesive tape (5.6) and discard. Remove an additional length at a
steady rate and cut a piece, approximately 75 mm long.

Copyright British Standards Institution 
Reproduced by IHS under license with BSI - Uncontrolled Copy 

Document provided by IHS Licensee=Bureau Veritas/5959906001,  11/10/2004
00:12:26 MST Questions or comments about this message: please call the Document
Policy Group at 303-397-2295.

-
-
`
,
,
`
,
`
,
,
`
`
,
`
,
`
,
`
`
,
`
,
,
,
,
,
,
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

标准分享网 www.bzfxw.com 免费下载



www.bzfxw.com

EN 13523-6:2002 (E)

5

Place the centre of the tape over the lattice in a direction parallel to one set of the cuts and smooth the tape into
place over the area of the lattice and for a distance of at least 20 mm beyond.

To ensure good contact with the coating, rub the tape firmly with a fingertip. The colour of the coating seen through
the tape is a useful indication of overall contact.

Within 1 min of applying the tape, remove the tape by holding the free end and pulling it off steadily in 0,5 s to 1 s
at an angle that is as close as possible to 60° to the panel. Assess the degree of adhesion after removal of the
adhesive tape.

Retain the tape for reference purposes, for example by attaching it to a sheet of transparent film.

8.6 Assessment of cracking (optional)

Assess the degree of cracking on the dome of deformation with the × 10 magnifying glass (5.5).

If cracking is observed, the indentation depth shall be reduced and the test repeated until no cracking is observed.

9 Expression of results

9.1 For coatings greater than or equal to 60 µm thickness

Express the results as the percentage of the distance between the top and the base of the dome for peeling.

9.2 For coatings less than 60 µm thickness

Express the results as the percentage of cross-hatched squares removed after taping.

9.3 Cracking

Express the results in mm at which no cracking is observed.

10 Precision

NOTE No precision data are currently available.

11 Test report

The test report shall contain at least the following information:

a) all details necessary to identify the product tested;

b) a reference to this Part of EN 13523 (EN 13523-6);

c) the indentation depth;

d) for coatings greater than or equal to 60 µm thickness whether or not ageing has been carried out and whether
the ageing has been carried out before or after deformation;

e) the results of the test, as indicated in clause 9;

f) any deviation from the test method specified;

g) the date of the test.
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Dimensions in millimetres

Figure 1 - Cutting of coatings ≥ 60 µm thickness
(2 cuts in each direction, 5 mm apart)

Figure 2 - Cutting of coatings < 60 µm thickness
(minimum of 6 cuts in each direction, 1 mm apart)
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BSI — British Standards Institution
BSI is the independent national body responsible for preparing 
British Standards. It presents the UK view on standards in Europe and at the 
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of 
British Standards should make sure that they possess the latest amendments or 
editions.

It is the constant aim of BSI to improve the quality of our products and services. 
We would be grateful if anyone finding an inaccuracy or ambiguity while using 
this British Standard would inform the Secretary of the technical committee 
responsible, the identity of which can be found on the inside front cover. 
Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures 
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: +44 (0)20 8996 9001. 
Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also 
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the 
BSI implementation of those that have been published as British Standards, 
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and 
international standards through its Library and its Technical Help to Exporters 
Service. Various BSI electronic information services are also available which give 
details on all its products and services. Contact the Information Centre. 
Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BSI are kept up to date with standards developments 
and receive substantial discounts on the purchase price of standards. For details 
of these and other benefits contact Membership Administration. 
Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001. 
Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards 
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at 
http://www.bsi-global.com.
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UK, of the publications of the international  standardization bodies. Except as 
permitted under the Copyright, Designs and Patents Act 1988 no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any 
means –  electronic, photocopying, recording or otherwise – without prior written 
permission from BSI.

This does not preclude the free use, in the course of implementing the standard, 
of necessary details such as symbols, and size, type or grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager. 
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553. 
Email: copyright@bsi-global.com.
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