ICS 49.140 SLOVENSKA TECHNICKA NORMA April 2015

Zabezpe €ovanie vyrobkov kozmickeho STN
programu. Navijanie drotov pre vysoko EN 16602-70-30

STN spo Fahlivé elektrické spojenia.

31 0542

Space product assurance - Wire wrapping of high-reliability electrical connections

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 &. 03/15

Obsahuje: EN 16602-70-30:2014

120358

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 16602-70-30: 2015

EUROPEAN STANDARD EN 16602-70-30
NORME EUROPEENNE
EUROPAISCHE NORM October 2014

ICS 49.140

English version

Space product assurance - Wire wrapping of high-reliability
electrical connections

Assurance produit des projets spatiaux - Enveloppe de fils Raumfahrtproduktsicherung - Umhillung von Kabeln fiir
pour connexion électrique a fiabilité élevée hochzuverlassige elektrische Verbindungen

This European Standard was approved by CEN on 11 April 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 16602-70-30:2014 E
worldwide for CEN national Members and for CENELEC
Members.



STN EN 16602-70-30: 2015
EN 16602-70-30:2014 (E)

Table of contents

o1 =TT o 5
LIRS T o T 6
2 Normative references.........cccccrnrrnnrrrnns i ————— 8
3 Terms, definitions and abbreviated terms...........coomirc e, 9
3.1 Terms defined in other standards .................cc o 9
3.2 Terms specific to the present standard ..., 9
3.3 Abbreviated termsS. ... ... 10

L e 1 o = S 1
ES T S =T [T =T 4 T= 4 12
5.1 Preparatory CoONitioNS ..........coooiiiiiiiiiiii e 12
5.1.1 Hazards, health and safety precautions ............ccccccoviiiiiiiiiicee e, 12

512  FaClilieS ..o 12

51.3 Tools and eqUIPMENT. ... ..coiiiiiii e 13

5.1.4  Configuration of process and workpiece............ccceeeeiiiiiiiiieiieeeeeeeeeeeee 15

5.1.5  Wire-wrap process certification ............cccooveeeii i 16

5.1.6  Requirements for new combinations of wire-wrap ...............cccceevvvieeenne.n. 16

5.2 Material SElECHON.........coo i 17
ST A | 17

5.2.2  Terminal POST.......uuiiiiiiiieece e 19

5.3  WIre-wrap OPEration ......ccooiiiiiiiii e aaeenee 22
5.3.1 Preparation for Wir€-Wrapping .........ccceeeuuuiiiiieeiieeiiieas e e e eeeaeees 22

5.3.2  Process and Criteria ..........oouuuuiiiiiiiiieie e 22

5.3.3  Number of turns on terminal post ............uiiiiiiiiii e 24

5.3.4 Wi FOULING. ..o 25

5.3.5 REWOIK. .o 25

5.4 TestmMethOds. .. ..o e 26
5.4.1 [T 1= - | 26

5.4.2  SHIPPING TOrCE. ..ot 26

5.4.3  UnWrapping teSt....comu i 27




STN EN 16602-70-30: 2015
EN 16602-70-30:2014 (E)

5.4.4 Connection resistance...........ccccoeeiiiii 27

545 Gas-tightness test......cccooi i 28

546 Metallography ..o 28

547 Records of teStS ..couuuuiii i 29

5.5 Workmanship and acceptance Criteria.............cccovvvieiiiiiiiiice e 29

55,1  Visual INSPECLON ......uuuiiieiiieeee e 29

55.2 Replacement and reWOrK ...........cooiiieiiiiiiiiiiais e e e 30

553  Performance testS. ... oo 31

TG O T = 111 Y= ST = o= 32

5.6.1  GENEIAL ... 32

5.6.2  Traceability .......ccoooieiiieei 32

5.6.3  Dala .o 33

5.6.4  NONCONfOrMANCE.....ccco i 33

5.6.5  Calibration.......oooeeeiiiie e 35

5.6.6 Workmanship standards...........ccooi oo 35

5.6.7  Operator and inspector training and certification .................ccccooeeeeeis 35

5.6.8  INSPECIONS....cciiiiiiiiie e 36

5.7 DoCUmMENt reqUIrEMENTS. .....iiiiiiiiie e e e e e e e e e e e e e e e e e aeeas 37

Annex A (informative) Procedure for wire-rapping ..., 38

Bibliography.........coceoiiiiiiiiie i 46

Figures

Figure 1-1: Single wire-wrapped connection to square terminal and reference corner............ 7

Figure 5-1: Minimum wrapping length on terminal post for each wire gauge......................... 21
Figure 5-2: Terminal post dimensions over minimum wrapping length for each terminal

]2 = 21

Figure 5-3: Position and regularity of wrap connection ..............cccccceiiii e, 24

Figure 5-4: Wire-wrap rejection criteria which require reworking of the connection............... 31

Figure 5-5: Guide to quality assurance during Wire Wrapping................eeeeeeeeuemeemmememmemnennnnnnns 34

Figure 5-6: Guide to quality assurance during wire Wrapping..........ccccoeeeeveevvvuieeeeeeeeeeennnnnnnns 34

Figure A-1: Examples of approved wire-wrapping t00IS............oovviiiiiiniiiiieice e, 39

Figure A-2 : Wire-wrap CONNECLION PrOCESS .....ciiiiiiiiiiiiiiiiee e e e e et e et e e e e e e eeeeeens 40

Figure A-3 : Hand unwrapping t00IS .........couuiuiiii i 41

Figure A-4 : Example of a daily process control sheet for test samples .........ccccoooeviiiinnnnnnnnn. 43

Figure A-5 : Stripping force test fIXTUre .............uviiiiiiiiiiii s 44

Figure A-6 : Connection resistance teSt..........coooi i 44

Figure A-7 : Typical cross-section of wire-wrap (X64) .........cccoevrvmiiiiiiiieiiieeeceee e 45




STN EN 16602-70-30: 2015
EN 16602-70-30:2014 (E)

Figure A-8 : Gas-tightness test result ..............oooii i 45
Tables

Table 5-1: Wire size to terminal post combinations.............ccccceeeiiiiiiiiiii e, 22
Table 5-2: Minimum number of wire turns on terminal post ................ccco 25
Table 5-3: Minimum stripping fOrCe .......coi i 27
Table 5-4: Test current for connection resistance..............cccoo 28




STN EN 16602-70-30: 2015
EN 16602-70-30:2014 (E)

Foreword

This document (EN 16602-70-30:2014) has been prepared by Technical
Committee CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16602-70-30:2014) originates from ECSS-Q-ST-70-30C.

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 specifies requirements for preparing and assembling parts to be
joined by wire wrapping, as well as the selection, calibration, use and
certification of wire wrapping tools.

The covered wire-wrapped connections are illustrated in Figure 1-1.

This type of connection is similar to “Class A preferred” or “modified”
connection detailed in MIL-STD-1130, and NASA NHB 5300.4(3H).

Only previously tested and qualified wire-wrapped connections are covered by
this Standard, which includes four wire sizes from 24 AWG to 30 AWG, and
three terminal post sizes up to 1,78 mm maximum diagonal. A step-by step
procedure is covered in the informative Annex A.

The use of heavier gauge wire and larger terminals is not generally prohibited,
but it is considered unlikely that for such dimensions the method of
wire-wrapping would be chosen as the electrical interconnection technique.
Instead it is assumed that wire larger than 24 AWG will be multi-stranded and
terminated by soldering in conformance with ECSS-Q-ST-70-08, or by crimping
in conformance with ECSS-Q-ST-70-26.

Training and certification requirements for operators and inspectors are defined
in clause 5.6.7 and in ECSS-Q-ST-20.

With effect from the date of approval, this Standard announces the adoption of
the external document on a restricted basis for use in the European Cooperation
for Space Standardization (ECSS) system.

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

Uninsulated wire turns

Insulated wire

Reference corner
(and at 1 below)

Shows either 3 or 4 corners of contact of insulation minimum %4 turn of insulated
wire

Figure 1-1: Single wire-wrapped connection to square terminal and reference
corner
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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 revisions 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 most 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 16602-70-02 ECSS-Q-5T-70-02 Space product assurance — Thermal vacuum
outgassing test for the screening of space materials
EN 16602-70-38 ECSS-Q-5T-70-38 Space product assurance — High-reliability soldering
for surface-mount and mixed technology
ESSCC Generic Solid wires, electrical 350V, for wire wrapping
specification 3903

koniecnahladu - text dalej pokracuje v platenejverzii STN
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