ICS 49.140 SLOVENSKA TECHNICKA NORMA April 2017

Zabezpe €ovanie vyrobkov kozmického STN
programu. Materialy, mechanické ¢€asti a EN 16602-70

STN

31 0542

Space product assurance - Materials, mechanical parts and processes

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

Tato norma bola ozndmena vo Vestniku UNMS SR &. 03/17

Obsahuje: EN 16602-70:2016

Oznamenim tejto normy sa rusi
STN EN 13291-3 (31 0502) z juna 2004

124314

Urad pre normalizaciu, metroldgiu a skiobnictvo Slovenskej republiky, 2017
Podla zékona €. 264/1999 Z. z. o technickych poZziadavkach na vyrobky a o posudzovani zhody a o zmene a doplneni niektorych
zékonov v zneni neskorSich predpisov sa slovenska technicka norma a ¢asti slovenskej technickej normy mézu rozmnozovat alebo
rozSirovat' len so suhlasom slovenského narodného normaliza¢ného organu.



STN EN 16602-70: 2017

EUROPEAN STANDARD EN 16602-70
NORME EUROPEENNE
EUROPAISCHE NORM October 2016

ICS 49.140 Supersedes EN 13291-3:2003

English version

Space product assurance - Materials, mechanical parts and
processes

Assurance produits des projets spatiaux - Matériaux, Raumfahrtproduktsicherung - Werkstoffe,
composants mécaniques et procédés mechanische Teile und Prozesse

This European Standard was approved by CEN on 22 May 2016.

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

© 2016 CEN/CENELEC All rights of exploitation in any form and by any means Ref. No. EN 16602-70:2016 E
reserved worldwide for CEN national Members and for
CENELEC Members.



EN 16602-70:2016 (E) STN EN 16602-70: 2017

Table of contents

[STUT oY oY== T T8 o] L =3Y.1 Lo o P 7
RS T o T 8
2 Normative references.........ccocccirnnrnnnrnrnrc i ————— 9
3 Terms, definitions and abbreviated terms...........cooeeiri e, 11
3.1 Terms from other standards..............oooo i 11
3.2 Terms specific to the present standard .............ccccoooeiii i, 11
3.3 Abbreviated termS. ... oo e 12

K 0 [ g1 T F= L (1 = PSR 13

4 General reqUIremMENtS..........cccoiiiiimiimmeer s s sns s e s nnn s 14
4.1 MMPP management reqQUIrEMENTS .............uuuumummmmimii e 14
g g B @ 1Y =Y V1= PP 14

4.1.2  MMPP PIAN . 14

4.1.3 MMPP Manager and MPCB ...........cooiiiiiiiiiieeeeeieee e 17

4.2 Management and consolidation of the activities................ccccciiiiiiiiiiiiiiiie 18
g T © 1YY 1 18

4.2.2 Establishing and processing of listS..........coooomiiiiiiiiiiiii 18

4.2.3 Management of the liStS ..........coovriiiiiiiiiiiiiiiie 19

4.2.4  Supplier role and responsibilities.............cccoeeiiiiieiiiiii 20

4.3  Technical CONSIrAINTS .........uuuiiiiiiiiii e e 21
4.4 Cleanliness and contamination CoONtrol............ccouuiiiiiiiiiiiiiii e 21
4.5 Safety hazardous mechanical parts and materials............cccccceiiiiiiiiiiiiii s 21
4.6 Optical, mechanical or electrical GSE hardware .............cccccoeeeeiiieeiiiiiiiiceee e, 22
4.7 Selection of space materials and ProCeSSES ........uuciiiiieiiiiiiiiiiie e eeeeeaees 22

5 Materials CONtrol....... ..o 23
5.1 Technical criteria for selection of materials ... 23
o I B € 1= o 1Y - | 23

5.1.2  TemMPEratUre .....oooiiiiii et e e e e e e e e e e eeanees 23

5.1.3  Thermal cycling and thermo optical............ccccoooiiiiiiiiiiiii e, 23

5.1.4  VaACUUM ..ot e e ettt e e e e e e e e eeeta e e e e e aeeeennnes 24

5.1.5  Offgassing and tOXICItY ..........uueeeiiiiiiiiiiie e 24




5.2

5.3
5.4

5.5

5.6

5.7

STN EN 16602-70: 2017 EN 16602-70:2016 (E)

51.6  Flammability ... 25
517  Radiation....coooeeieiieee 25
5.1.8  Electrical charge and discharge .............ccooooiii 25
STt L TR ©o ]y o= o o ISP 25
5.1.10  SHreSS-COMOSION ....ieeeeeeee e 26
5.1.11  Fluid compatibility ..........coooiimimiiii e 26
5.1.12 Galvanic compatibility ..........coooeiiiiii 26
5.1.13  ALOMIC OXYGEN . .oeiiiiiii i et e e e e e e et e e e e e e e e e e et e e eaeaeeennes 26
5.1.14 Micrometeoroids and debriS...........cccoeeeiiiiiii i 27
5.1.15 Moisture absorption and desorption ...........cccooviiiiiiiiiiiii e 27
5.1.16 Mechanical contact surface effects: cold welding, fretting, wear................ 29
ST I I A T - 29
5.1.18 Bacterial and fungus growth ... 29
5.1.19 Hydrogen embrittlement.............ooooo 29
SIECHON. ... 30
5.2 GENEIAL ... e 30
B5.2.2  CONSIrAINTS. ... aeeae 31
Declared materials list (DML).........ooiiiiiiiiiiiee e 31
CritiCality @NAlYSIS .....ucieeeiieeeiiie e aeeans 32
5.4.1 L@ YT T T 32
L = Yo [ 0114 41T o £ T 32
Evaluation and validation phases...........coouiii i 32
5.5.1 7= =T = | PP 32
5.5.2  Evaluation Phase .........ccooiiiiiiiiiii e 32
55.3 Validation Phase .......cccoouiiii i 33
554  APProval Phase ..o 33
5.5.5 Deviation request ..o 33
Procurement of materials............cooiiiiiiii 34
5.6.1 Procurement specifications .............ooouuiiiii i, 34
5.6.2 Incoming insSpection ProCeduUre............couuuiiiiiiieeieeeee e 34
Use of Materials....... ... e 34
5.7.1  Validation status of materials ............cccco i 34
5.7.2  Traceability of materials ............ccccoooiiiiiiiii e 35
5.7.3  Packaging, storage, removal from storage ............ccccciiiniiiiiiiiiii e 35
5.7.4  Limited-life materials before implementation ............c...cccoooooiiiiienn . 35
5.7.5 Limited-life materials after implementation .............cccccccceeiiiiiiii 35
5.7.6  Materials nonconformances and alerts..............ccceveiiiiiiiii e 35
5.7.7  Health and safety ... 35




EN 16602-70:2016 (E) STN EN 16602-70: 2017

6 Mechanical parts control ............o e e e 36
6.1 Selection of mechanical Parts .............oovvviiiiiiiiiiiiiiii s 36
T2 1= 1Yo o o 1P 36
6.3 Declared mechanical parts list (DMPL) .........ccooiimiiiiiii e, 36
6.4  Criticality @nalySiS .........ccoomiiiiiiii i e 36

6.4.1 L@ AT U 36
6.4.2  ReQUINEMENTS....coiiiiiiii et e e eeeananes 37
6.5 Evaluation and qualification phases..........c.ccooiiiiiiiiiii i, 37
6.5.1 L= 1= = | TP 37
6.5.2  Evalualion Phase ........ooooiiiiiiiiii e 37
6.5.3 Qualification phase...........ccoo oo 38
6.5.4  APProval PhasE ...ccouuei i e 38
6.5.5  Deviation reqUEST.......ccoo i 38
6.6 Procurement of mechanical parts ...........cccooooiiiiiiiiiiii e 38
6.6.1  GENEIAl...ccc oo 38
6.6.2 Procurement specification ..............coooeiiiiiiiii i 39
6.6.3  SOUICE INSPECHION .....oiiiiiiiiii e 39
6.6.4 Incoming iNSPection ProCedUre..........cccovuuiiiiiiiii e e e 39
6.7 Use of mechaniCal Parts ..........ocooviiiiiiiii e 39
6.7.1  Qualification status of mechanical parts ...........cccccciieiiiiiiiiicc e, 39
6.7.2  Traceability of mechanical parts..........cccccceeeiiiiiiiiiiee e 39
6.7.3 Packaging, storage, removal from storage................cccoeeiiiiiii 40
6.7.4  Limited-life mechanical parts or parts subject to wearout.............................. 40
6.7.5 Mechanical parts nonconformances and alerts .................cccoevvvieeeeeeennnn, 40

A 2 o 1= 1T o o 41 o 41
7.1 Specifications Or proCeAUrES............ccoiiiiiiiiii e 41
7.2 <<deleted >> e 41
7.3 Process selection and training .........ccoooiieiiiiiii i 41
7.4 Declared processes list (DPL) ........couiiiiiiiiiiiiiiiii e 42
7.5  Criticality @nalYSiS ......ciiieeiiiiiiicie e aaaa 42

751 OVEIVIEBW .o 42
7.5.2  ReQUIFEMENTS. ..o e e e e e eaeaaneas 42
7.6 Evaluation and verification phase ... 43
7.6.1  GeNEIAl..ccce oo 43
7.6.2 Evaluation phase ..........coooiiiiiiiiiii e 43
7.6.3  Verification Phase ........oooo oo 43
7.6.4  APProval PRASE .......uuucii oo 44
7.6.5 Deviation reqQUESE .......oiiiiii e 44




STN EN 16602-70: 2017 EN 16602-70:2016 (E)

7.7 USE Of @ PrOCESS.....ccc i ettt e e 44
7.7.1  Verification status of @ proCess...........ooovvriiiiiiiiiiiicc e, 44
7.7.2 Re-verification 0f @ proCesS........coooeiiiiiiiiiiii 44
7.7.3 Implementation Of @ ProCeSS .....oiiiiiiiiiiiiiie e 44
7.7.4  Traceability Of ProCESSES......covuuuiiiiieiiiiece e 45
7.7.5 Process nonconformances and alerts ..............ccccceeeiiiiii 45
7.7.6  Mandatory inspection points (MIP) ... 45
7.7.7 Packaging, storage, removal from storage ............cccccvveeeiiiiiiiiiiiiiceee e, 45
Annex A (normative) Declared materials list (DML) - DRD.........cccociiininninnnnninnnnnns 46
A1 DRD identifiCation ............uueieiiiiiiiiiiiii s 46
A2 EXPECIEA MESPONSE .. .ot e et e e e e et e e e e e e e s 46
Annex B (normative) Declared mechanical parts list (DMPL) - DRD................... 53
B.1 DRD identification ........cccoiiiiiieieee e 53
B.2 EXPECIEA MESPONSE ...t 53
Annex C (normative) Declared process list (DPL) - DRD ...........ccoiiiiimmmreennncccnnnn. 59
C.1 DRD identification ...........ooi it 59
C.2 EXPECIEA FESPONSE ... . ittt ettt e e e e e et e e e e e e e e e e et e e eeaaeeees 59
Annex D (normative) Request for approval (RFA) - DRD ..........ccceiiiiimmrieennnccinnn, 64
D.1 DRD identification .......ccoooiieieeeeeeeeeeeeeee 64
D.2 EXPECIEA MESPONSE ...cviiiii ettt e et e e e e e 64
Annex E (informative) Relationship between materials, mechanical parts,
processes activities and programme phases........ccceeeeeiiiiiiiiiinnnnees s 68
E.1 Feasibility phase (Phase A).........ooo e 68
E.2 Preliminary definition phase (phase B)...........cccoiiiiiiiiiiiiii e 68
E.3 Detailed definition and production phase (phase C or D) .......cccoevvvviiiiiiiiiiiiieeeee, 68
E.4 Utilization phase (Phase E) .........oooiiiiiiiiie e 69
Annex F (informative) MMPP documents delivery with respect to
L0 T =3 e 1= 70
Bibliography......... e nnnas 72
Figures
Figure 4-1: Materials, mechanical parts and processes flow chart..............ccccocoeeiiiiinnnnnn. 15
Figure A-1 : Example of @ realized DML ............oouiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeees 52
Figure B-1 : Example of a realized DMPL............coooiiiiiiiii e 58
Figure C-1: Example of realized DPL ...........ooiiiiiiiie e 63




EN 16602-70:2016 (E) STN EN 16602-70: 2017

Figure D-1 : Example of RFA (Page 1 Of 2) .....oooiiiiiiiee e 66
Figure D-1 : Example of RFA (Page 2 Of 2) .....iiiiiiieee e 67
Tables
Table 4-1: Steps to be taken to get approval for materials, mechanical parts and

ProCesSES (MMPP).....ooi e 17
Table 5-1: Compatible couples for bimetallic contacts .............cccoevviiiiiiiiii e, 28
Table A-1: Material group NUMDErS ... 47
Table A-2 : Environmental COAe ..o 49
Table A-3 : SIZ€ COA@ ... oo 50
Table A-4 1 ApProval StatUS ........coooiiiii e eeaaaa 51
Table B-1 : Mechanical part group NUMDErS ..........ccoiiiiiiiiii e 54
Table B-2 : Environmental Code ..o 55
Table B-3 : ApProval Status .......ccoooiiiii e 57
Table C-1: Process group NUMDEIS ........ccoiiiiiiiiiiiiiii ettt eeeaenees 60
Table C-2 : Approval Status ...........oouuiiiiii e 62
Table F-1 : MMPP documents delivery w.r.t. milestones .........cccoovviiiiiiii i, 71




STN EN 16602-70: 2017 EN 16602-70:2016 (E)

European foreword

This document (EN 16602-70:2016) has been prepared by Technical Committee CEN-CENELEC/TC 5
“Space”, the secretariat of which is held by DIN.

This European Standard (EN 16602-70:2016) originates from ECSS-Q-ST-70C Rev.1.

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 2017, and conflicting national standards shall be
withdrawn at the latest by April 2017.

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 supersedes EN 13291-3:2003.
The main changes with respect to EN 13291-3:2003 are listed below:
- new EN number and modified title,

- Reorganization of the content of the document to separate descriptive text and requirements,
including clarification, modification of requirements and implementation of change requests,

- Alignment of the three Standards EN 16603-32-08 (based on ECSS-E-ST-32-08C Rev.1),
EN 16602-70 (based on ECSS-Q-ST-70C Rev.1) and EN 16602-70-71 (based on ECSS-Q-ST-70-
71C),

- Additon of Subclauses 5.1.18 "Bacterial and fungus growth", 5.1.19 "Hydrogen embrittlement"
and 5.1.20 "Manned environment" coming from ECSS5-Q-ST-70-71A Rev.1.

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.
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1
Scope

This European Standard specifies the requirements and statements applicable
to materials, mechanical parts and processes to satisfy the mission performance
requirements.

This standard also specifies the documentation requirements and the
procedures relevant to obtaining approval for the use of materials, mechanical
parts and processes in the fabrication of space systems and associated
equipment.

This standard covers the following:

o management, including organization, reviews, acceptance status and
documentation control;

° selection criteria and rules;

. evaluation, validation and qualification, or verification testing;
o procurement and receiving inspection;

. utilization criteria and rules.

The relationship between activities and programme phases is defined in Annex E.

The provisions of this standard apply to all actors involved at all levels in the
production of space systems. These can include manned and unmanned
spacecraft, launchers, satellites, payloads, experiments, electrical ground
support equipment, mechanical ground support equipment, and their
corresponding organizations.

This standard may be tailored for the specific characteristics and constraints of a
space project in conformance with ECSS-S-ST-00.
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2
Normative references

The following documents, in whole or in part, are normatively referenced in
this document and are indispensable for its application. For dated references,
only the edition cited applies. For undated references, the latest edition of the

referenced document (including any amendments) applies.

EN reference

Reference in text

Title

EN 16601-00-01

ECSS-5-ST-00-01

ECSS system - Glossary of terms

EN 16603-20-06

ECSS-E-ST-20-06

Space engineering - Spacecraft charging

EN 16601-80

ECSS-M-ST-80

Space product assurance - Risk management

EN 16602-10

ECSS-Q-ST-10

Space product assurance - Product assurance
management

EN 16602-10-04

ECSS-Q-ST-10-04

Space product assurance - Critical-item control

EN 16602-10-09

ECSS-Q-ST-10-09

Space product assurance - Nonconformance control
system

EN 16602-20

ECSS-Q-ST-20

Space product assurance - Quality assurance

EN 16602-40

ECSS-Q-ST-40

Space product assurance - Safety

EN 16602-70-01

ECSS-Q-ST-70-01

Space product assurance - Cleanliness and
contamination and control

EN 16602-70-02

ECSS-Q-ST-70-02

Space product assurance - Thermal vacuum
outgassing test for the screening of space materials

EN 16602-70-04

ECSS-Q-ST-70-04

Space product assurance - Thermal testing for the
evaluation of space materials, processes, mechanical
parts and assemblies

EN 16602-70-06

ECSS-Q-ST-70-06

Space product assurance - Particle and UV radiation
testing of space materials

EN 16602-70-09

ECSS-Q-ST-70-09

Space product assurance - Measurements of thermo-
optical properties of thermal control materials

EN 16602-70-21

ECSS-Q-ST-70-21

Space product assurance - Flammability testing for
the screening of space materials

EN 16602-70-22

ECSS-Q-ST-70-22

Space product assurance - Control of limited
shelf-life materials




EN 16602-70:2016 (E) STN EN 16602-70: 2017

EN 16602-70-29 ECSS-Q-ST-70-29 Space product assurance - Determination of
offgassing products from materials and assembled
articles to be used in a manned space vehicle crew

compartment

EN 16602-70-36 ECSS-Q-5T-70-36 Space product assurance - Material selection for
controlling stress-corrosion cracking

EN 16602-70-37 ECSS-Q-5T-70-37 Space product assurance - Determination of the
susceptibility of metals to stress-corrosion cracking

EN 16602-70-71 ECSS-Q-ST-70-71 Space product assurance - Materials, processes and

their data selection

koniecnahladu -textdalej pokracuje vplatenejverzii STN
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