This is a free page sample. Access the full version online.

ish dard
@ NSAI :”SS Eiltig6?)r2-70—46:2014

Standards

Space product assurance - Requirements for
manufacturing and procurement of threaded
fasteners

© CEN 2014 No copying without NSAI permission except as permitted by copyright law.




This is a free page sample. Access the full version online.

I.S. EN 16602-70-46:2014

Incorporating amendments/corrigenda/National Annexes issued since publication:

The National Standards Authority of Ireland (NSAI) produces the following categories of formal documents:

1.S. xxx: Irish Standard — national specification based on the consensus of an expert panel and subject to public consultation.
S.R. xxx: Standard Recommendation — recommendation based on the consensus of an expert panel and subject to public consultation.

SWIFT xxx: A rapidly developed recommendatory document based on the consensus of the participants of an NSAl workshop.

This document replaces/revises/consolidates the NSAl adoption of the document(s) indicated on the
CEN/CENELEC cover/Foreword and the following National document(s):

NOTE: The date of any NSAI previous adoption may not match the date of its original CEN/CENELEC
document.

This document is based on: Published:
EN 16602-70-46:2014 2014-10-29
This document was published ICS number:
under the authority of the NSAI
and comes into effect on: 49.030.01
49.140

2014-11-26

NOTE: If blank see CEN/CENELEC cover page

NSAI T +353 1807 3800 Sales:

1 Swift Square, F+353 1807 3838 T+35318576730
Northwood, Santry E standards@nsai.ie F +353 18576729
Dublin 9 W NSALie W standards.ie

Udaras um Chaighdedin Ndisiinta na hEireann




Thisis a frelegagé sample. Access the full version online.

N 16602-70-46:201
EUROPEAN STANDARD EN 16602-70-46

NORME EUROPEENNE
EUROPAISCHE NORM October 2014

ICS 49.030.01; 49.140

English version

Space product assurance - Requirements for manufacturing and
procurement of threaded fasteners

Assurance produit des projets spatiaux - Exigences pour la Raumfahrtproduktsicherung - Anforderungen fir die
fabrication et I'approvisionnement de fixations filetées Herstellung und Beschaffung von eingezogenen
Klemmen/Befestigern

This European Standard was approved by CEN on 18 October 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 16602-70-46:2014 E
worldwide for CEN national Members and for CENELEC
Members.



Thisis a free§agé sample. Access the full version online.
I.S. EN 16602-70-46:2014

EN 16602-70-46:2014 (E)

Table of contents

o1 =TT o 4
RS T o T 5
2 Normative references.........cccccrnrrnnrrrnns i ————— 6
3 Terms, definitions and abbreviated terms...........coomirc e, 8
3.1 Terms defined in other standards .................cc o 8
3.2 Terms specific to the present standard ..., 8
3.3 Abbreviated termsS. .. ..o 9

4 REQUITEMENES.....cc. i iiiiieiii e s rrie s e s e s e s s en s s e s e nn s s s s s nnss s e rsnnsssssrnnnssssssnnnsnnsnnns 10
4.1 FabriCAtiON.....eeiiiiiiii s 10
g Oy B € 1= = - | P 10

412  RaWmMaterial.......ooooiiii e 10

4.1.3  Head fOrming ....coooo e 10

4.1.4 Heattreatment .......ooooiiiiiiiiiiiiiiee e 11

4.1.5 Head-to-shank fillet rolling..........cooooiiiiiiiiiiiiiiiiiii 11

S I T I o == To £ 11

4.1.7  ldentification Marking .........ccoooeiiiiiiiiiii e 12

4.1.8 Surfacetreatment ... 12

4.1.9  Workmanship, handling and packaging..........cccccccviiiiiiiiiiiiiiiiiiiieeeeee 12

4.2 Dimensional and metallurgical requirements...............ccoooiiiiiiiiiiie e, 13
St B € 1= o =T | SRS 13

4.2.2  Nominal diMENSIONS.........uuuiiiii e e e 13

4.2.3 Head-to-shank fillet ... 13

4.2.4  Non-destructive iNSPECHIONS .......ccceviiieieii e 14

4.2.5 Metallurgical examination............cccciiiiiiii 15

4.2.6 Measurement of hydrogen content.............ccc 16

4.2.7 Outgassing and offgassing..........cccoouuiiiiiiiiiiiii e, 16

4.3 MeChaniCal tESHING ......uuuueeiiiiiiiii s 17
4.3.1 L= 1= - | PR 17

4.3.2  Hardness teSt. .. oo o e 17




Thisis a free§agé sample. Access the full version online.
I.S. EN 16602-70-46:2014

EN 16602-70-46:2014 (E)

4.3.3  TenSIle teSt oo 18
4.3.4  Sheartest ... 19
4.3.5  Faligue test ... 20
4.3.6  CreeP 1St oo 20
T G T A Oy {01 o] o 1 (=) S 22
4.3.8  Stress-CorroSion teSt.......ooiiiiiiiiiiiiiiiiiiiiee e 22
4.4 QUANILY @SSUIANCE .....uuuiiiiiiiiiiii e e as 23
441 L= 1= = | PSP 23
442 Quality reqUIrEMENES ......coeiiiiiiiiiiiiiiiieeeee e 23
Annex A (normative) Customer specification document for threaded
fasteners — DRD....... e 26
Annex B (normative) Product conformance report (PCR) — DRD........ccccccuuuunnnnnn. 28
Annex C (informative) Inspection levels, acceptance quality limits (AQL)
and limiting quality levels (LQ) for inspection of fasteners............ccccccerrenenn. 30
Bibliography....... i 32
Figures
Figure 4-1: Tolerance of head-to-shank fillet profile..............ccooii e 14
Figure 4-2: Location of microsections for metallurgical examination .................ccccooeeeninnnen. 15
Figure 4-3: Area delimiting interruptions in grain flow in the head-to-shank region ............... 16
Figure 4-4: Example of a regular grain flow in a threaded surface...........ccccccceeeiiiiniiiiinnnn.n. 16
Figure 4-5: Locations for hardness testing (indicated with cross symbol) .............cccccccooes 18
Figure 4-6: Loading schematic for tensile testing of threaded fasteners ...............ccccccvneeee. 21
Figure 4-7: Schematic of an example of double-shear loading jigs ..........cccovvviiiiieeeeiiieeinnnnnn. 22
Tables

Table 4-1: Maximum allowed values of the extension C of the distorted area shown in

Table C- 1:

FIgUrE A1 14

Inspection levels, acceptance quality limits (AQL) and limiting quality levels
(LQ) for inspection oOf fasteners ... 30




Thisis a frelegagé sample. rsion online.

EN 16602-70-46:2014 (E)

Foreword

This document (EN 16602-70-46:2014) has been prepared by Technical
Committee CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16602-70-46:2014) originates from ECSS-Q-ST-70-46C 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 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.
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1
Scope

This Standard defines the requirements for manufacturing, provision,
inspection and quality control of high-quality threaded fastening devices (bolts,
nuts, studs and screws) hereafter referred to as threaded fasteners or fasteners,
used in space hardware.

This Standard does not include a complete review of the factors relevant to the
fabrication of high quality threaded fasteners. It provides the definition of the
technical requirements and quality control procedures to be applied in the
fabrication and supply of threaded fasteners for spacecraft applications.

Fasteners for spacecraft applications are those aerospace standard fasteners (i.e.
in accordance with LN, DIN or other national or international aerospace
standards), or those fasteners meeting or exceeding the requirements in
ISO 4759-1 for “Product grade A”, which also fulfil the requirements for space
applications as specified in the present document.
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