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BS EN 12540:2000

National foreword

This British Standard is the official English language version of EN 12540:2000.
It supersedes BS 1224:197(0) which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
STI/33, Electrodeposited and related coating, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible 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.

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 Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 23 and a back cover.

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

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Materials and
Chemicals, was published under
the authority of the Standards
Committee and comes into effect
on 15 July 2000
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EUROPEAN STANDARD EN 12540
NORME EUROPEENNE
EUROPAISCHE NORM April 2000

ICS 25.220.40

English version

Corrosion protection of metals - Electrodeposited coatings of
nickel, nickel plus chromium, copper plus nickel and copper plus
nickel plus chromium

Protection contre la corrosion des métaux — Revétements _Korrosionsschutz von Metallen — Galvanische Nickel-
électrolytiques de nickel, nickel plus chrome, cuivre plus Uberzige und Nickel-Chrom-Uberztige, Kupfer- Nickel-
nickel et cuivre plus nickel plus chrome Uberzige und Kupfer-Nickel-Chrom-Uberzige

This European Standard was approved by CEN on 1 March 2000.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Central Secretariat: rue de Stassart, 36 B-1050 Brussels

© 2000 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12540:2000 E
worldwide for CEN national Members.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 262, Metallic and other
inorganic coatings, the Secretariat of which is held by BSI.

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 October 2000, and conflicting national standards shall be withdrawn at
the latest by October 2000.

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, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies requirements for nickel, nickel plus chromium, copper plus nickel and copper
plus nickel plus chromium electrodeposited coatings applied to iron and steel, to zinc alloys and to copper and
copper alloys to provide an attractive appearance and corrosion resistance.

The nickel and copper plus nickel coatings without chromium topcoats that are specified in this European
Standard are suitable for applications in which tarnishing is prevented by rubbing or handling in service, or by
the use of topcoats other than chromium. They are also suitable for those applications where tarnishing is of no
importance.

NOTE: This European Standard is not intended to be used alone, but is the complement of EN 1403. The purchaser has to
specify the electrodeposited coating in accordance with the designation as specified in EN 1403.

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 1403:1998, Corrosion protection of metals - Electrodeposited coatings - Method of specifying
general requirements.
EN ISO 1462, Metallic coatings - Coatings other than those anodic to the basis metal - Accelerated

corrosion tests - Method for the evaluation of results (ISO 1462:1973).

EN ISO 1463, Metallic and oxide coatings - Measurement of coating thickness - Microcospical
method (ISO 1463:1982).

ENISO 2177, Metallic coatings - Measurement of coating thickness - Coulometric method by anodic
dissolution (ISO 2177:1985).

EN ISO 2361, Electrodeposited nickel coatings on magnetic and non-magnetic substrates -
Measurement of coating thickness - Magnetic method (ISO 2361:1982).

EN ISO 2819, Metallic coatings on metallic substrates - Electrodeposited and chemically deposited
coatings - Review of methods available for testing adhesion (ISO 2819:1980).

prEN ISO 3497:1999, Metallic coatings - Measurement of coating thickness - X-ray spectrometric methods
(ISO/DIS 3497:1998).

EN ISO 4541, Metallic and other non-organic coatings - Corrodkote corrosion test (CORR test)
(ISO 4541:1978).

EN ISO 8401:1994, Metallic coatings - Review of methods of measurement of ductility (ISO 8401:1986).

ISO 9227, Corrosion tests in artificial atmospheres - Salt spray tests.
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3 Terms and definitions
For the purposes of this standard, the terms and definitions given in EN 1403 apply.

4 Information to be supplied by the purchaser

Information shall be supplied by the purchaser in accordance with EN 1403.

Additional information shall be supplied by the purchaser to identify special types of nickel and/or chromium
coatings in accordance with Table 1.

5 Designation

5.1 General
In addition to the requirements specified in EN 1403 the purchaser shall select the appropriate designation
according to the severity that the coating has to withstand (see Annex A).

NOTE 1:  Service condition numbers are associated with typical service conditions in Table B.1.

NOTE 2:  Examples of designations are given in Annex C.
5.2 Coating type
5.21 Types of nickel and chromium coating

The type of nickel and chromium coating shall be designated by the appropriate symbol in accordance with
Table 1.

NOTE 1:  Black chromium thicknesses are in the range 0,5 ym to 2 pm.

NOTE 2:  Micro-cracked chromium thicknesses may vary over the range 0,3 um to 0,8 um depending on the process used to
achieve the micro-cracked effect. With some processes approximately 0,8 um will be required to achieve a satisfactory
crack pattern, and sometimes even more. It may be produced either as a single or a double layer coating using special
chromium plating solutions or by depositing regular chromium over a 1 um to 3 um layer of micro-cracked nickel, this
being applied on top of b, s, p or d-nickel.

NOTE 3:  Micro-porous chromium is often achieved by depositing chromium over a special thin nickel layer which contains inert,
non-conducting particles, the special nickel layer being applied on top of b, s, p or d-nickel.

NOTE 4:  There may be some loss of lustre after a period of service in the case of mp or mc chromium deposits which may be
unacceptable in some applications. This tendency can be reduced by increasing the minimum chromium coating
thickness to 0,5 um in every case where micro-porous or micro-cracked chromium is specified in Tables A.1 to A.3.
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Table 1 — Nickel and chromium coating types

Chemical | Symbol Properties of the coating Possible alternatives to be decided by the
symbol purchaser with the ordering information
Ni b A coating in the full-bright condition -
p A dull or semi-bright coating that The type of nickel coating that has to be
has been mechanically polished polished shall be specified
s A dull, satin or semi-bright coating | The type of nickel coating that shall be
that has not been polished deposited, i.e. dull, semi-bright or “proprietary
mechanically satin™®
d A double or triple layer coating It shall be specified whether the coating shall
(see Table D.1) be double or triple layered
Cr r A regular chromium coating (0,3 pm -

minimum local thickness)

b A black chromium coating -
(see NOTE 1t05.2.1)

mc A micro-cracked chromium coating | The method used to achieve micro-cracking
that, when tested by the method has to be specified

described in Annex E, shall have
more than 250 cracks per
centimetre in any direction and form
a closed network over the whole
surface (see NOTE 2 t0 5.2.1)

mp A micro-porous chromium coating -
that, when tested by the method
described in Annex E, shall contain
at least 10 000 pores per square
centimetre

(see NOTE 3t05.2.1)

a

Some proprietary satin nickel coatings may not meet corrosion test requirements ( see Table A.1).

5.2.2 Types and thickness of copper coating

All copper coatings directly applied on iron or steel shall be plated from a cyanide solution to a thickness of
3 umto 8 um.

All nickel coatings on zinc alloys shall be applied over an undercoat of copper plated from a cyanide solution to
a thickness of at least 8 um.

NOTE: Where coatings of copper thicker than 10 um are specified, the additional thicknesses are normally achieved using high
levelling acid copper electroplating solutions.
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