BRITISH STANDARD BS EN 15646:2009

Electrodeposited
coatings —
Electroplated coatings
of aluminium and
aluminium alloys

with supplementary
treatment —
Requirements and test
methods

ICS 25.220.40,

BV
gl.

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAV, |:|le
L]

sH'Standa

g

o
-
=0

Full document details: BS EN 15646:2009


http://www.avadocuments.com/doc/bs-en-15646-2009
http://www.avadocuments.com/doc/bs-en-15646-2009

BS EN 15646:2009

National foreword

This British Standard is the UK implementation of EN 15646:2009.

The UK participation in its preparation was entrusted to Technical
Committee STI/33, Electrodeposited and related coatings.

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

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 cannot confer immunity
from legal obligations.

This British Standard Amendments/corrigenda issued since publication
was published under the

authority of the Standards
Policy and Strategy Date Comments
Committee on 30 April
2009

© BSI 2009

ISBN 978 0 580 58335 3

Documents

Document Sharing Hub

Full document details: BS EN 15646:2009


http://www.avadocuments.com/doc/bs-en-15646-2009
http://www.avadocuments.com/doc/bs-en-15646-2009

BS EN 15646:2009
EUROPEAN STANDARD EN 15646

NORME EUROPEENNE
EUROPAISCHE NORM March 2009

ICS 25.220.40

English Version

Electrodeposited coatings - Electroplated coatings of aluminium
and aluminium alloys with supplementary treatment -
Requirements and test methods

Revétements électrolytiques - Dépots électrolytiques Galvanische Uberziige - Galvanische Aluminium- und
d'aluminium et d'alliages d'aluminium avec traitement Aluminium-Legierungs-Uberziige mit zusatzlicher
complémentaire - Exigences et méthodes d'essai Behandlung - Anforderungen und Prufverfahren

This European Standard was approved by CEN on 14 February 2009.

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 CEN Management Centre 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 CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

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

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN Al rights of exploitation in any form and by any means reserved Ref. No. EN 15646:2009: E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 15646:2009


http://www.avadocuments.com/doc/bs-en-15646-2009
http://www.avadocuments.com/doc/bs-en-15646-2009

BS EN 15646:2009
EN 15646:2009 (E)

Contents Page
0T =T o 4
L Yo 11 o 5
1 1T o o - PSSR 7
2 NOIMALIVE FEfEIENCES ... e s s ne e s s mne e s s mnmn e e s snnn e e nnnnns 7
3 Terms and defiNitioNsS ........coo i e 7
4 Information to be supplied by the purchaser ........... e 8
4.1 [=EX=T=Y oL E 1IN o o] 4 =14 o o 8
4.2 Additional INfFOrMatioN ... s s s s s s s s e s e s e e e e e e e s e e e e e e e e e e e e nnees 8
5 DEeSIGNALION ...eeiiiiii it 8
5.1 [T 3 = - | PO OO OR PPN 8
5.2 SUDBSTIIALE ... e eeeeea e e e a e e nannnanananan 9
5.3 11 = =YL e oo - 1T o £ 9
L FRe T €71 3T - | P 9
5.3.2 Intermediate CoatingsS.......cccciriiiiiiirirrrrrrrrrcrrr s e 10
5.4 Heat treatment.........o 10
5.5 Supplementary treatMent ...... ... a s nn e nn e nenan 10
L TR T €71 3T - | 10
5.5.2 ConVersion COAtINGS ......ccciriiiiimiriiisi i 10
5.5.3 Other supplementary treatments ... 10
5.6 Designation eXamPles..... ... ——————— 10
6 Coating types and appliCatioN...... ... 1
6.1 AlUuMINIUM COALINGS.... . s e e s e e s e mmn e e e e e s e ae s se s nnmnnnes 1
6.2 Aluminium alloy COAtINGS ....coiiieiiei i smn e e s e mmn e e e e e e e e s nmmn e 1
7 L= o [T =Y 0 15T 0 £ 1
71 (7= 1= | Y 11
7.2 N o] 1= T T o = 12
7.3 Coating thICKNESS .....cueiiiiiiiiiciicerrrr s s s sssnr e e esse s s s smnnn e e e e e ees s s s ssnnneeeeeeessanan s snnnnnennssan 12
7.4 o | 3= =TT 12
7.5 Corrosion resistance in accelerated salt spray test .........ccccceiviicccsmrrescccsserrr s 12
28 200 TR € 1= o - - | PSR 12
A 07 - 1 14 ] == 13
7.5.3 Requirements for COrroSion reSiStancCe ... e 13
7.6 {0 4 /=Y o2 4 LY== o1 oY 1 13
8 TSt MELNOUS.......cccc e e e e e e e s e e e e rr e e e e eeeeeseeeeeseeeeeeeeeseeseessesannnnnnnnns 13
9 8= 10 o 1T T T 14
Annex A (NOrmative) COrrOSIiON tESTS ......ccccrriiiiiiiissrrrerrissssssmrrrr e rrsssssssne e e e e essssssnseeeeeesassssnnsneesessanssnnnnnnnnens 15
A1 Alternating immersion test in accordance with EN ISO 11130:1999.........ccccocmimrriccccemeeeeeessnnns 15
A.2 TSt SOIULION....ceiiie i 15
A.3 £53 = TaTe F 1o =Y 44 Lo = o] = o= PR 15
A4 =5 15
Annex B (informative) Fields of application .........ccccccueiiiiiciismmiiiriis e sssn e s s sssmr e e mnnn e s 16
B.1 Riveted joints, retaining ring BoIts........ccccciiiiriiii i ——————— 16
B.2 Welded components, e.g. welding studs ........cccocceiiiinim 16
B.3 High temperature applications ... s 16
B.4 Sea Water reSiStanCe ..o ———— 16
B.5 Y=Y T o - T 16
Documents
2 Document Sharing Hub

Full document details: BS EN 15646:2009


http://www.avadocuments.com/doc/bs-en-15646-2009
http://www.avadocuments.com/doc/bs-en-15646-2009

BS EN 15646:2009
EN 15646:2009 (E)

Annex C (informative) General process information............ccccccerimiiiiccsrermre s sse e mnneeees 17

CA g (o T =Y o 11 ] - 17

C.2 Surface PretreatMent ... n e e e e e e s sa e nnnn e e e e s 17

C3 CoatiNg SYSTEMS ...uuiiiiiiii it 18

] o 1T - o 7 19
Documents
Document Sharingj—lub

Full document details: BS EN 15646:2009


http://www.avadocuments.com/doc/bs-en-15646-2009
http://www.avadocuments.com/doc/bs-en-15646-2009

BS EN 15646:2009
EN 15646:2009 (E)

Foreword

This document (EN 15646:2009) 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 September 2009, and conflicting national standards shall be
withdrawn at the latest by September 2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

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

Electroplating of aluminium and aluminium alloy coatings provides several advantages:
— coating temperature (approximately 80 °C to 100 °C);
— no hydrogen embrittlement due to the electrodeposition of aluminium.

Prevention of hydrogen embrittlement results from the (process) technology of electroplating, because it is
conducted in aprotic, organic solvents, in which the aluminium is dissolved as an aluminium-organic complex.
To protect these electroplating solutions from humidity (water) and air oxygen, the electroplating of aluminium
is performed under an inert gas atmosphere of nitrogen or argon. For anodic material aluminium is used,
which has a purity of > 99,7 %. During electroplating of aluminium a purification (electrolytic refining) takes
place, which results in an aluminium coating with a purity of 99,99 % Al percentage by mass. The high level of
purity of the aluminium forms the basis for corrosion protection. The corrosion protection of the aluminium
coating can be increased by common procedures of aluminium after-treatment, e.g. conversion coatings. The
corrosion behaviour in chlorine-containing media is based on the fact that pure aluminium has a low self-
corrosion because the aluminium is passivated by a thin oxide layer due to air oxygen. The oxide layer of the
pure-aluminium coating is stable in the pH range from 4,0 to 8,5. Corrosion damage does not result in
voluminous corrosion products.

The electrodeposited aluminium coatings cathodically protect iron materials. However, polarization effects in
chlorine-free media, e.g. condensed water, may result in an anodic protective behaviour in such electrolytes.
This effect can be reduced by alloying, for example, zinc or magnesium to the aluminium. Due to low
dissolution current densities and extensive freedom of pores, the coatings can be suitable as galvanic
corrosion protection on less reactive (more precious) materials like stainless steels and copper alloys. For
adhesion reasons the application of a nickel strike may become necessary.

High ductility of the coatings allows an extreme deformation of the work pieces in the electroplated state.

The European Committee for Standardization (CEN) draws attention to the fact that it is claimed that
compliance with this document may involve the use of a patent concerning the use of individual electrolyte
(electroplating solution) formulations to electrodeposit aluminium and/or aluminium alloys as given in
Subclause 3.2 and Annex C. CEN takes no position concerning the evidence, validity and scope of this patent
right.

The holder of this patent right has assured CEN that he is willing to negotiate licences under reasonable and
non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of
the holder of this patent right is registered with CEN. Information may be obtained from:

Aluminal Oberflachentechnik GmbH & Co.KG
Auf der Birke 2
D-56412 Heiligenroth

Rasant-Alotec Beschichtungstechnik GmbH
Zur Kaule 1
D-51491 Overath

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent

rights other than those identified above. CEN shall not be held responsible for identifying any or all such
patent rights.”
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