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Foreword

This document (EN 3838:2010) has been prepared by the Aerospace and Defence Industries Association of
Europe - Standardization (ASD-STAN).

After enquiries and votes carried out in accordance with the rules of this Association, this Standard has
received the approval of the National Associations and the Official Services of the member countries of ASD,
prior to its presentation to CEN.

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text or by endorsement, at the latest by January 2011, and conflicting national standards shall be withdrawn at
the latest by January 2011.

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, Croatia, 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 the United Kingdom.
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Introduction

Durability of function-related marking of aircraft electrical cables is of great importance throughout the life of
an aircraft, during initial assembly, operation and maintenance operations in service.

Markings should, therefore, be made to a sufficiently high standard to satisfy requirements initially and for the
remainder of the expected life marked cable or equipment containing it.

Markings are applied by the user to the cable insulation, jacket or sheath and should not degrade the
performance of the cable. They should be applied in accordance with design requirements using a process
approved by the Design Authority.

4
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1 Scope

This standard specifies tests that should be performed on markings applied by the user to ensure that their
durability is satisfactory and that, after application of markings directly to the cable insulation, jacket or sheath,
the cable will meet the performance requirements laid down.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 3475-100, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 100: General

EN 3475-201, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 201: Visual
examination

EN 3475-302:2006, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 302: Voltage
proof test

EN 3475-401:2002, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 401:
Accelerated ageing

EN 3475-405:2002, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 405: Bending
at ambient temperature

EN 3475-411, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 411: Resistance to
fluids

EN 3475-703:2002, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 703:
Permanence of manufacturer's marking

EN 3475-705, Aerospace series — Cables, electrical, aircraft use — Test methods — Part 705: Contrast
measurement

EN ISO 4892-3:2006, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV
lamps (ISO 4892-3:2006)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply. For other definitions see
EN 3475-100.

31

marking

identification mark applied directly to the cable insulation, jacket or sheath by any process that meets the
requirements of this standard

NOTE The markings should be in accordance with the design requirements.

3.2
aggressive marking system
marking which can deform or damage the insulating layer of a cable
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NOTE Hot-stamp is defined as such a method. Other methods of marking may be defined as aggressive by the
Official Services.

4 Qualification tests

4.1 Tests

The tests in Table 1 shall be performed at the introduction of the marking process, at every change in
technology or processing technique affecting the cable insulation, jacket or sheath or as required by the
Official Services.

Tests shall be performed on the sizes for qualification defined in the cable specification for each colour,
material and construction of cable, jacket and sheath which will be directly marked.

Before the tests defined in Table 1 are performed on specimens of user marked cable, ensure that the
specimens have been subjected to any post marking curing which is normal for the defined marking process.

Table 1
Title Subclause
Visual examination of markings 6.1
Permanence of markings 6.2
Resistance to fluids 6.3
Heat ageing 6.4
Exposure to light 6.5
Marking contrast 6.6
Bending at ambient temperature 6.7

4.2 Test sequence
The number of specimens for each test and the sequence of testing shall be as laid down in Table 2.

Each specimen shall be taken sequentially from a continuous length of cable.

6
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Table 2
Number Tests
Group of specimens -
Title Subclause

Visual examination of markings 6.1

1 5 Marking contrast 6.6
Permanence of markings 6.2

Visual examination of markings 6.1

2 1 per fluid Resistance to fluids 6.3
Marking contrast 6.6

Visual examination of markings 6.1

3 3 Heat ageing 6.4
Marking contrast 6.6

Visual examination of markings 6.1

4 3 Exposure to light 6.5
Visual examination of markings 6.1

. Visual examination of markings 6.1

° ° Bending at ambient temperature 6.7

a8  Group 5 tests only performed on markings made by aggressive marking systems.

5 Acceptance tests

The tests in Table 3 shall be performed on each production batch of markings. Visual examination shall be
made on specimens taken each time production is started (e.g. at start of day or shift), at the beginning and
end of each production run and at intervals not exceeding 10 000 m for single core cables and 800 m for
multicore and screened cables.

Table 3
Title Subclause Applicable
Visual examination of markings 6.1 All marking systems
6.8.4.1 Tests on aggressive marking
Voltage test 6.8 or 6.8.4.2 continuously systems

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale



BS EN 3838:2010
EN 3838:2010 (E)

6 Test methods
6.1 Visual examination of markings

6.1.1 Object

The markings shall be examined to ensure that they are legible and comply with the specified requirements in
respect of size and style of print and colour if specified.

6.1.2 Apparatus

A light source which provides an illumination of 500 Ix min. on a flat work surface.

6.1.3 Test specimen

The test specimen shall be a length of marked cable. The specimen shall not be tested until all drying, cooling
or curing has been completed in accordance with the process specification.

6.1.4 Procedure
The test specimen shall be placed flat on the work surface and shall be visually examined from a distance of
0,3 m without additional magnification other than spectacles if worn. For initial examination only, a

magnification of between six times and ten times shall be used to inspect for any mechanical damage to the
insulation or conductors (EN 3475-201).

6.1.5 Requirements

The legend of the marking shall be uniform and clearly legible. Each individual character shall be easily
identified.

In any case of disagreement concerning compliance with these conditions, the marking contrast test in 6.6
shall be performed.

6.2 Permanence of markings

6.2.1 Object

The marking shall be tested to ensure that it will withstand the specified scrape abrasion and retain legibility.
6.2.2 Apparatus

See EN 3475-703:2002, Clause 4.

6.2.3 Test specimen

See 6.1.3.

6.2.4 Procedure

See EN 3475-703, except that the load shall be 1 N and the number of cycles shall be 50 for ink jet marking
and 100 for all other types of marking.
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6.2.5 Requirements

The printing shall remain legible as in 6.1 and comply with Clause 5 of EN 3475-703:2002 except that one of
the five specimens may not be completely legible if this is due to a local defect of the cable top coat.

6.3 Resistance to fluids

6.3.1 Object

The marking shall be tested to ensure that it remains legible after immersion in the test fluids specified in
EN 3475-411.

6.3.2 Apparatus

Suitable containers for immersing specimens and maintaining specified test temperature for duration of
immersion.

6.3.3 Specimen

See 6.1.3.

6.3.4 Procedure

One specimen shall be immersed in each test fluid specified in EN 3475-411 for the time and temperature
stated.

At the conclusion of immersion the specimens shall be removed from the fluids and after draining for 1 h at

ambient temperature shall be dried by dabbing (not wiping) with a lint-free cloth and shall be visually
examined.

6.3.5 Requirements
See 6.1. Any deviation shall be reported.
6.4 Heat ageing

6.4.1 Object

The marking shall be tested to ensure that it remains legible when heat aged at the temperature specified in
the cable product standard.

6.4.2 Apparatus

See EN 3475-401:2002, Clause 4.

6.4.3 Specimen

See 6.1.3 and Clause 3 of EN 3475-401:2002.
6.4.4 Procedure

Specimen shall be placed in an oven for 168 h at the cable operating temperature as specified in the product
standard for the cable. See EN 3475-401.
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6.4.5 Requirements

The specimen shall meet the requirements of 5.4 of EN 3475-401:2002 and the marking shall remain legible as
in6.1.

6.5 Exposure to light

6.5.1 Object

The marking shall be tested to ensure that it remains legible after exposure to laboratory light sources.
6.5.2 Apparatus

See EN ISO 4892-3:2006, lamp type 1.

6.5.3 Specimen

See 6.1.3.

6.5.4 Procedure

See EN ISO 4892-3. The specimen shall be mounted so that the marks being tested face the light source and
unless other wise specified in the product standard exposure mode 1 used.

6.5.5 Requirements

Unless otherwise specified in the concerned product standard, after exposure for 168 h the contrast, as
measured in 6.6, shall be not less than 40 %.

6.6 Marking contrast

6.6.1 Object

The marking shall be examined to ensure that there is sufficient contrast between it and the surface on which
it is made for its legibility to be acceptable in all light conditions.

6.6.2 Apparatus

See EN 3475-705.

6.6.3 Test specimen

See 6.1.3.

6.6.4 Procedure

See EN 3475-705.

665 Requirements

Unléss otherwise specified in the concerned product standard, the contrast shall be not less than:
— 50 % initially;

— 40 % after application of specified tests.
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Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale



BS EN 3838:2010
EN 3838:2010 (E)

6.7 Bending at ambient temperature

6.7.1 Object

The object of this test is to ensure that the application of the marking has not caused mechanical damage to
the insulation.

6.7.2 Apparatus

See EN 3475-405:2002, Clause 4.

6.7.3 Test specimen

See 6.1.3 and EN 3475-405:2002, Clause 3.

6.7.4 Procedure

See EN 3475-405:2002, 5.1.

6.7.5 Requirements

See EN 3475-405:2002, 5.2.
6.8 Voltage test

6.8.1 Object

The specimen shall be tested to ensure that the application of the marking has not degraded the electrical
performance of the insulation, sheath or jacket.

6.8.2 Apparatus

See EN 3475-302:2006, Clauses 3, 4 and 5.

6.8.3 Test specimen

See 6.1.3 and EN 3475-302.

6.8.4 Procedure
16.8.4.1 Dry test as EN 3475-302:2006, Clause 4.

6.8.4.2 Dry test (impulse) as EN 3475-302:2006, Clause 5.

'6.8.5 Requirements

There shall be no perforation of the cable insulation, jacket or sheath and in the case of the impulse test the
equipment shall not indicate a fault.

11

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale



This page deliberately left blank

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale



This page deliberately left blank

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale



British Standards Institution (BSI)

BSI is the independent national body responsible for preparing British Standards

and other standards-related publications, information and services.
It presents the UK view on standards in Europe and at the international level.

It is incorporated by Royal Charter.

Revisions
British Standards are updated by amendment or revision. Users of British Stan-
dards should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and serv-
ices. We would be grateful if anyone finding an inaccuracy or ambiguity while
using this British Standard would inform the Secretary of the technical com-
mittee responsible, the identity of which can be found on the inside front
cover.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

BSI offers Members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Tel: +44 (0)20 8996 7669 Fax: +44 (0)20 8996 7001
Email: plus@bsigroup.com

Buying standards

You may buy PDF and hard copy versions of standards directly using a

credit card from the BSI Shop on the website www.bsigroup.com/shop.

In addition all orders for BSI, international and foreign standards publications
can be addressed to BSI Customer Services.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

Email: orders@bsigroup.com

In response to orders for international standards, it is BSI policy to
supply the BSI implementation of those that have been published
as British Standards, unless otherwise requested.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/standards

™

raisihg standards worldwide

Provided by IHS
No reproduction or networking permitted without license from IHS

Information on standards

BSI provides a wide range of information on national, European
and international standards through its Knowledge Centre.

Tel: +44 (0)20 8996 7004 Fax: +44 (0)20 8996 7005
Email: knowledgecentre@bsigroup.com

Various BSI electronic information services are also available which
give details on all its products and services.

Tel: +44 (0)20 8996 7111 Fax: +44 (0)20 8996 7048
Email: info@bsigroup.com

BSI Subscribing Members are kept up to date with standards

developments and receive substantial discounts on the purchase price

of standards. For details of these and other benefits contact Membership Ad-
ministration.

Tel: +44 (0)20 8996 7002 Fax: +44 (0)20 8996 7001
Email: membership@bsigroup.com

Information regarding online access to British Standards via British
Standards Online can be found at www.bsigroup.com/BSOL

Further information about BSI is available on the BSI website at www.bsi-
group.com/standards

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright,

in the UK, of the publications of the international standardization bodies. Ex-
cept as permitted under the Copyright, Designs and Patents Act 1988 no ex-
tract may be reproduced, stored in a retrieval system or transmitted in any
form or by any means — electronic, photocopying, recording or otherwise —
without prior written permission from BSI. This does not preclude the free
use, in the course of implementing the standard of necessary details such as
symbols, and size, type or grade designations. If these details are to be used
for any other purpose than implementation then the prior written permission
of BSI must be obtained. Details and advice can be obtained from the Copy-
right & Licensing Manager.

Tel: +44 (0)20 8996 7070
Email: copyright@bsigroup.com

L o ¥V o Y

Do

Not for Resale



