ICS 49.140 SLOVENSKA TECHNICKA NORMA Februar 2015

Zabezpe €ovanie vyrobkov kozmického STN
programu. Cierna anodizacia kovov s EN 16602-70-03

STN anorganickym farbivom.

31 0542

Space product assurance - Black-anodizing of metals with inorganic dyes

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 01/15

Obsahuje: EN 16602-70-03:2014

120173

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, odbor SUTN, 2015
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.



STN EN 16602-70-03: 2015

EUROPEAN STANDARD EN 16602-70-03
NORME EUROPEENNE
EUROPAISCHE NORM October 2014

ICS 49.140

English version

Space product assurance - Black-anodizing of metals with
inorganic dyes

Assurance produit des projets spatiaux - Anodisation noire Raumfahrtproduktsicherung - Schwarzes anodisieren von
des métaux avec colorants non organiques Metallen mit anorganischen Farben

This European Standard was approved by CEN on 20 March 2014.

CEN and CENELEC 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-CENELEC Management Centre or to any CEN and CENELEC
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 and CENELEC member into its own language and notified to the CEN-CENELEC Management Centre
has the same status as the official versions.

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

CENELEC

CEN-CENELEC Management Centre:
Avenue Marnix 17, B-1000 Brussels

© 2014 CEN/CENELEC All rights of exploitation in any form and by any means reserved Ref. No. EN 16602-70-03:2014 E
worldwide for CEN national Members and for CENELEC
Members.



STN EN 16602-70-03: 2015
EN 16602-70-03:2014 (E)

Table of contents

Table of contents.........ccooiiiiiiicccc e 2
[0 =TT o o 4
T oo 11 e o o 5
LIRS T o T 6
2 Normative referencCes......ccuueeeeciiiiiiiiirreccccs e nnnnanas 7
3 Terms, definitions and abbreviated terms...........cooiii e, 8
3.1 Terms defined in other standards .................cc o 8
3.2 Terms specific to the present standard ..., 8

N T Lo T = 10
L3 2 Lo LU T =T 3T o 11
5.1 Prior t0 @nOIiZiNg.......ccceiiiiiiiiiii e e e earaaa 11
5.2 Work-piece selection and preparation...............cooooiiiiii e 11
5.3 FACIILIES oeeeeeiiiiiieeeeee s 12

L S AN g oo [ 24 o TR 12
5.4.1 (T LT | TP 12

5.4.2  ProCess CONrOl......couuiiiiiiii i et 12

5.4.3 Two-step and integral colouring methods..............coooviieiiiiiiiiiiccee 13

544 Treatment termination ... 14

5.5 Handling and storage of materials and parts...........cccccccvviiiiiiiiiiiiiiiiiiieee 14
551 Material Storage .........coiiiiiiiiiiice e 14

5.5.2 Material handling and storage............cccoeeeiiiiiiiiiiiiicee e 14

5.6  ACCEPLANCE CrEIA ... .o e e e e e e e e enees 14
5.6.1 GNEIAL ... e 14

5.6.2  VisUal INSPECHION ......uuniiii e 14

5.6.3  Verification testing...........ooooiiiiii 15

5.7  QUAIItY @SSUMANCE ........ceiiiiiiiiiiiiiei ettt nenenees 16
571 GeNEIAl..ccc e 16

5.7.2  Specific reqQUIrEMENTS.........ooviiiiiiii e 16




STN EN 16602-70-03: 2015
EN 16602-70-03:2014 (E)

Annex A (informative) Recipes for aluminium treatment..............orrrirennnccennn. 18
AT INEFOAUCTION ... s 18
A2 UIIIHIES .ot 18
A.3 Hazards, health and safety precautions .............cccccoeiiiiiiiiiiiiiii e 18
A4 SUface Preparation ...........coi oo —————— 19
A5 ANOdIZING PrOCESS SEI-UP. .. i i e et e e e e e eeeean s 20

N Tt B o =1 o 111 T = U 20
A.5.2  Anodizing bath composition .............coiiiiiiiii 20
A.5.3 Experimental parameters ...........ooouviiiiiiiiiiiie e 21
A.6  Dyeing and SEaliNg PrOCESS .......uuuuuuuuiiiiiiiiiiii e 22
N 20 R 7= =T 22
A.6.2  Cobalt sulphide black dying proCess ...........couuuuceiiiieiiiiiiiiiiie e, 22
A.6.3  Nickel sulphide black dyeing ProCessS.........ccuuuviiiiiimiiiiiiiiiiiiiiiiiieieiiieiiieannns 22
A7 PrOCESS SUMIMAIY ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaas 23

Bibliography ... ————— 25

Tables

Table A-1 : Chemical species and associated hazard ...................oooiiiiiiiiiiiiiiee e, 19

Table A-2 : Anodizing electrolyte composition lImits. ... 21

Table A-3 : Summary of pre-treatment (S€€ A.4) ......cooo i 23

Table A-4 : Summary of anodizing (SEE A.5) ... 23

Table A-5 : Dyeing with cobalt sulphide (S€€ A.6.2)........ccoiiiiiiiiiiiiiee e 24

Table A-6 : Dyeing with nickel sulphide (S€€ A.6.3) ......coooiiiieiiiii e, 24




STN EN 16602-70-03: 2015
EN 16602-70-03:2014 (E)

Foreword

This document (EN 16602-70-03:2014) has been prepared by Technical
Committee CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16602-70-03:2014) originates from ECSS-Q-ST-70-03C.

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 April 2015,
and conflicting national standards shall be withdrawn at the latest by April
2015..

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.

This document has been prepared under a mandate given to CEN by the
European Commission and the European Free Trade Association.

This document has been developed to cover specifically space systems and has
therefore precedence over any EN covering the same scope but with a wider
domain of applicability (e.g. : aerospace).

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, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.




STN EN 16602-70-03: 2015
EN 16602-70-03:2014 (E)

Introduction

Passive thermal control systems onboard spacecraft are often based on the
thermo-optical properties of the surfaces, namely emissivity and absorbance.
The ratio of these two properties defines the equilibrium temperature of the
surface. This Standard provides requirements for black-anodizing surface
treatment applied on metallic surfaces to achieve an emissivity versus
absorbance ratio close to unity, as requested for many applications.
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1
Scope

This Standard defines requirements for measurements and verifications to
guarantee that an anodized coating is adequate for the intended application.
The requirements set by this Standard ensure high reliability of surface
treatments intended to withstand normal terrestrial conditions and
environment loads imposed on spacecraft and associated equipment where
surfaces require high solar absorptance, high emittance, high optical blackness,
or a combination of these properties.

This standard may be tailored for the specific characteristics and constraints of a
space project, in conformance with ECSS-5-ST-00.




STN EN 16602-70-03: 2015
EN 16602-70-03:2014 (E)

2
Normative references

The following normative documents contain provisions which, through
reference in this text, constitute provisions of this ECSS Standard. For dated
references, subsequent amendments to, or revision of any of these publications
do not apply, However, parties to agreements based on this ECSS Standard are
encouraged to investigate the possibility of applying the more recent editions of
the normative documents indicated below. For undated references, the latest
edition of the publication referred to applies.

EN reference Reference in text Title

EN 16601-00-01 ECSS-5-ST-00-01 ECSS system — Glossary of terms

EN 16602-20 ECSS-Q-5T-20 Space product assurance — Quality assurance

EN 16602-70 ECSS-Q-ST-70 Space product assurance — Materials, mechanical
parts and processes

EN 16602-70-04 ECSS-Q-5T-70-04 Space product assurance — Thermal testing for the

evaluation of space materials, processes, mechanical
parts and assemblies

EN 16602-70-09 ECSS-Q-ST-70-09 Space product assurance — Measurement of thermo-
optical properties of thermal control materials
EN 16602-70-13 ECSS-Q-5ST-70-13 Space product assurance — Measurements of the peel

and pull-off strength of coatings and finishes using
pressure-sensitive tapes

koniecnahladu - textdalejpokracuje vplatenejverzii STN
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