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Foreword

This British Standard has been prepared under the direction
of the Electronic Components Standards Committee. It
specifies procedures for the capability approval of
manufacturers wishing to release custom-built d.c. and low
frequency connector cable assemblies and wiring harnesses
in accordance with clause 15 of BS 9000 : Part 1 : 1981 and
BS 9005.
Capability approval covers the design, materials, processing,
inspection and test for release within a stated technology.
Under capability approval, custom-built d.c. and low

- frequency connector cable assemblies and wiring harnesses
are released to either customer detail specifications, or detail
specifications for standard catalogue items.
tn both cases the quality of manufacture is determined by )
regular assessment under the programme of maintenance .
of capability approval. The function of the particular O
custom-built d.c. and low frequency connector cable
assemblies and wiring harnesses, and additional testing
and/or quality assessment procedures, is determined by
compliance with the detail specification.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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Specification. Section one

Section one. General

1 Scope Subcontracting is permitted as specified in clause 3 of
BS 9005 : 1985.

This British Standard specifies requirements for the

approval of a manufacturer’s capability and the maintenance

of that approval, together with the procedures for the test

and release of custom-built d.c. and low frequency 6 Use of components

connector cable assemblies and wiring harnesses 6.1 Use of components of assessed quality
manufactured in accordance with the capability approval Wherever possible, components that are incorporated into
procedures of clause 15 of BS 9000 : Part 1 : 1981 and custom-built d.c. and low frequency and hybrid connector
BS 9005. cable assemblies and wiring harnesses manufactured and
NOTE. The titles of the publications referred to in this British released under the capability approval procedures described
Standard are listed on the inside back cover. ' in this standard shall be covered by a BS 9000 or CECC

detail specification. Such components shall be procured
using BS 9000 : Part 1. Under these conditions no other

2 Definitions assessment of the components is normally required.
For the purposes of this British Standard the definitions *  §2 The use of unapproved components ‘ :
given in BS 4727 and BS 9000 apply together with the

For the incorporation of components other than those
covered by 6.1, the approved manufacturer’s chief

2.1 connector cable assembly. A length of cables or wires  jngpector shall:

terminated on at_leaSt one, en(_j' It may be enclosed in a (a) be satisfied that the quality and performance of the
lengt'h of pr'otectlve covering/jacket and any ends not component is adequats for its purpose;

terminated in a connector may have terminal lugs, eyelets
or taper pins fitted. '

following.

{b) supply a component specification covering all the
aspects necessary to ensure its satisfactory performance

2.2 wiring harness. A length of cables or wires with or as part of the final product;

without terminations. (c) carry out an adequate approval test programme

2.3 cable. One or more insulated conductors with or {maintaining a record of the results) before

without individual or collective screens laid up and incorporation of the components;

contained in an overall sheath or jacket. This excludes (d) institute sufficient ’goods inward’ inspection

printed wiring boards. procedures to ensure continued satisfactory performance

2.4 connector. A device that terminates conductors for of the final product.

the purpose of providing connection to and disconnection NOTE. Appendix A gives the recommended minimum inspection for

from a suitable mating component, unapproved components.

3 Letter symbols, signs and abbreviations. 7 Re-verification period for maintenance of ‘ -

The letter symbols, signs and abbreviations used in capablhty approva'

gocumentshfci:' sor'mector Zable ass.embhes and wiring Capability approval to specified boundaries is normally
arnesses shall be In accordance with BS 6775. granted initially for 3 years and is to be re-verified at intervals

of 3 years in accordance with clause 6 of BS 9005 : 1985.

4 Graphical symbols

All graphical symbols used in documents for connector 8 Rework

cable assemblies and wiring harnesses shall be in accordance  The conditions under which incomplete or otherwise

with BS 3939. unsatisfactory processing may be reworked shall be
detailed in the manufacturer’s capability manual and any
limitations to rework shall be stated. All reworked material

5 Subcontracting shall belof the same standard as non-reworked satisfactory
material.

Under capability approval, all the manufacturing processes

involved in the production of custom-built d.c. and low

frequency connector cable assemblies and wiring harnesses, 9 Screening test requirements

together with the approval for use and verification of _

bought-in piece parts and materials, shall be under direct Screening test requirements (as defined in 5.45 of BS 9000 : 6

surveillance of the approved manufacturer's chief inspector. Part 1: 1981) are not applicable.
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Section two. Test methods

10 General

In accordance with BS 9005, where methods of test are
given in this standard they shall be the preferred methods
and shall be used where there is any doubt or dispute.
Alternative methods of test are permitted (see 20.5 of

BS 9000 : Part 1 : 1981) as are additional methods of test;
provided that they are acceptable to the National

Supervising Inspectorate (NS1).

11 Measurement conditions

Unless otherwise specified, all tests shall be carried out
under the standard atmospheric conditions for testing as
specified in clause 5 of BS 5772 : Part 1 : 1985 and BS 2011
using the basic test methods of BS 6772.

The temperature and relative humidity at which the
measurements are made shall be stated in the Capability
Approval Report. Where there is a requirement for wiring
harness or cable assemblies to attain thermal stability this
shall be in accordance with 7.2 of BS 2011 : Part 2.1A : 1977
Where wires forming the wiring harness or cable assembly
are terminated, test connections shall be made via a mating
connector or contact(s).

The use of sharp probes for testing purposes shall be
avoided. Where electrical tests are specified for terminations
they shall be applied to each of the individual contacts
forming that termination unless otherwise specified.

Where connectors are required for the purposes of testing
they shall be fully engaged, and screw coupled connectors
shall be tightened to the normal coupling torque prescribed-
in the relevant detail specification.

12 Recovery conditions

The recovery conditions for the in
test shall be as stated in 5.4 of B

al after a conditioning

nterva
BS 2011 : Part 1.7 : 1983,

13 Visual/gauging tests

13.1 Visual examination

The connector cable assembly/wiring harness shall be
visually examined in accordance with test 1a of BS 5772
Part 2 with respect to:

{a) workmanship and finish;
(b) marking;

{c) materials;

(d) surface finish.

13.2 Dimensions/mass
The dimensions and mass of the connector cable assembly/

wiring harness shall be determined in accordance with
test 1b of BS 6772 : Part 2.

lb24bkY 0132572 & A
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Section two

13.3 Solder joint inspection

Solder connections shall be examined for compliance with
the following.

(a) Surface is smooth with no spikes.

(b) Surface appears bright and shiny.

(c) The joint has a uniform concave meniscus and is
free from dullness. ’

NOTE. Dry joints may be indicated by duliness and a convex
meniscus,

) (d) No signs of wicking up the conductor

(e) No signs of insulation discoloration caused by the
soldering method.

(f) No signs of excess flux.

(g) No excess solder between bucket contact of
electrical connectors.

14 Mechanical tests

14.1 Engaging and separating force

* Where measurements of the engaging and separating forces

of mating components within the connector cable
assembly/wiring harnesses are required, the methods of
test 13 of BS 5772 : Part 7 shall be used.

14.2 Strain relief
The test methods to ensure that the strain relief system is
effective in preventing stress being transmitted to the
termination shall consist of the following tests from
BS 5772 : Part 9:

17(a) Cable bend;

17(b) Cable nutation;

17(c) Cable pull tension;

17{(d) Cable torsion.

14.3 Cabile sleeving

Where tests are required to determine that the cable
sleeving has been fitted in accordance with the
manufacturer's standards, and that the sleeving has not
been damaged during the assembly process, the test
method shall be given.

‘Where a test to determine resistance to abrasion is required

the method shall be given.

14.4 Cable ties

Where tests are required to determine that ties are sound
and that there has been no damage to cable/wire the test
method shall be given.
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14.5 Contact retention

Where a test is required to determine that a connector
contact is retained within its normal position in a
component, retention forces shall be measured in
accordance with test 15d of BS 56772 ; Part 8.

14.6 Pull off force (solderless wrapped connections)
Where a test is required to determine the force necessary
to remove a wire wrapped connection from the post, the
method shall be in accordance with BS 6516.

14.7 Tensile strength (crimped connections)

Where a test is required to establish the tensile strength of

a crimped connection within the connector cable
assembly/wiring harness this shall be in accordance with
test E3 of BS 9521, For airframe requirements tests shall be
In accordance with the applicable requirements of British
Standard 4G 178,

14.8 Crush resistance

Where a test is required to establish the effectiveness of the
cable/wiring harness to withstand crush, the test method
shall be given.

14.9 Stripping of insulation from conductor

Where a test is required to establish the ability to remove
insulation from a conductor without detriment to the
performance of either the conductor or insulation, the test
method shall be given,

15 Electrical tests

15.1 Termination resistance

Where a test is required to determine the electrical
resistance of each termination the method given in test E4
of BS 9521 shall be used. For airframe requirements tests
shall be in accordance with the applicable requirements of
British Standard 4G 178.

15.2 Conductor continuity

Where a test is required to determine the continuity of
each conductor and screen assembly/wiring harness the
test method shall be given.

15.3 Insulation resistance

Where a test is required to determine the insulation

resistance of each cable/wire of the connector cable
assembly/wiring harness, the method given in test 3a
of BS 5772 : Part 2 shall be used,

15.4 Voltage proof

Where a test is required to determine the ability of each
component element contained within the connector cable
assembly/wiring harness to withstand a specified test
voltage the method given in test 4a of BS 5772 : Part 2
shall be used.

15.5 Shielding effectiveness

Where a test is required to determine the effectiveness of
the shielding, the method shall be given.

15.6 Capacitance

Where a test is required to determine the capacitance of the
connector cable assembly/wiring harness, the method shall
be given.

15.7 Crosstalk

Where a test is required to determine the level of crosstalk
of any conductive element of the connector cable
assembly/wiring harness, the method shall be given.

15.8 Shielding continuity resistance
Where this measurement is required the method shall be
given,

16 Environmental tests

16.1 Damp heat, steady state

Where this test is required the method shall be as given in
BS 2011 : Part 2.1Ca with conditions as defined in the
detail specification.

16.2 Damp heat cyclic

Where this test is required, the method shall be as specified
in BS 2011 : Part 2.1Db with conditions as defined in the
detail specification.

16.3 Dry heat

Where this test is required, the methaod shall be as given in
test Ba of BS 2011 : Part 2.1B with conditions as defined
in the detail specification.

16.4 Rapid change of temperature
Where this test is required, the method shall be as specified
in BS 2011 : Part 2.1N with conditions as defined in the

‘detail specification.

16.5 Cold

Where this test is required, the method shall be as specified
in BS 2011 : Part 2.1A with conditions as defined in the

detail specification.

16.6 Corrosion, salt mist -
Where this test is required, the test conditions and methods
shall be as defined in BS 2011 : Part 2.1Kb.

16.7 Sulphur dioxide test

Where this test is required, the test conditions and methods
shall be as defined in BS 2011 : Part 2.1Kc.
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16.8 Hydrogen sulphide

Where this test is required, the test conditions and methods
shall be as defined in BS 2011 : Part 2.1Kd.

16.9 Sand and dust

Where this test is required, the test conditions and methods
shall be as defined in test 11h of BS 5772 : Part 6.

16.10 Climatic sequence
Where this test is required, the.test conditions shall be as

defined in test 11a of BS 5772 : Part 6.

16.11 Combined dry heat/cold/low and high air pressure
Where this test is required, the test conditions and methods

shall be as defined in test 11b of BS 5772 Part 6.

16.12 Mould growth

Where this test is required, the test conditions shall be as
defined in BS 2011 : Part 2.2J.

16.13 Flammability

Where this test is required, the test conditions and methods
shall be as defined in BS 2011 : Part 2.1Pz.

16.14 Toxicity index

Where this test is required, the test method and conditions
shall be as defined in the detail specification.

16.15 Smoke index

Where this test is required, the test method and conditions
shall be as defined in the detail specification.

16.16 Shock

Where this test is required, the test method shall be as
defined in BS 2011 : Part 2.1Ea with the conditions as
defined in the detail specification.

16.17 Bump

Where this test is required, the test methods shall be as
defined in BS 2011 : Part 2.1Eb with the conditions as
defined in the detail specification.

BS 9550 : 1989
Section two

16.18 Vibration (sinusoidal)

Where this test is required, the test method shall be as
defined in BS 2011 : Part 2.1Fc with the test conditions
as defined in the detail specification.

16.19 Acceleration, steady rate

Where this test is required, the test method shall be as
defined in BS 2011 : Part 2.1Ga with the test conditions
as defined in the detail specification.

16.20 Sealing

Where this test is required, the test methods shall be as
defined in BS 2011 : Part 2.1Q with the test conditions
as defined in the detail specification.

,16.21 Drop and topple

Where this test is required, the test method shall be as
defined in BS 2011 : Part 2.1Ec with the test conditions
as defined in the detail specification.

16.22 Free fall

Where this test is required, the test method shall be as
defined in BS 2011 : Part 2.1Ed with the test conditions
as defined in the detail specification.

16.23 Cleaning solvents

Where this test is required, the test conditions and methods
shall be as defined in 11.7 of BS 2011 : Part 2.1XA : 1981
except for airframe requirements where the test conditions
and methods of British Standard G 202 shall be used.

16.24 Contaminating fluids

Where this test is required, the test conditions and methods
shall be as defined in test Rb of BS 2011 : Part 2.1R,
except for airframe requirements where the test conditions
and methods of British Standard G 202 shall be used.
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Section three. Procedures for capability approval

17 Introduction

The procedures described here supplement the require-

ments of clauses 2 and 5 of BS 9005 : 1985 and relate to

the technology covered by this generic specification.

To gain capablility approval a manufacturer is required to:
(a) declare the design, manufacturing and performance
boundaries within which he wishes to release custom-

built d.c. and low frequency connector cable assemblies
and wiring harnesses in accordance with this standard;

(b) demonstrate that the units can be designed and
manufactured within these boundaries to the
requirements stated in the Capability Manual;
(c) agree with the National Supervising Inspectorate a
programme of assessment to ensure that the above
conditions are maintained.
The manufacturer’s programme for relating his boundaries
to Capability Qualifying Components {CQCs) shall be
agreed with the NSI.

18 General

18.1 Capability manual

A capability manual shall be prepared in accordance with
5.2 of BS 9005 : 1985.

18.2 Capability Qualifying Components

Specimens which are used as test vehicles for demonstrating
a capability claim are known as Capability Qualifying
Components (CQCs).

A CQC may be a complete assembly or any individual sub-
assembly which is capable of demonstrating a particular
claim or claims within the range of assembly techniques
for which approval is sought.

Each CQC shall be the subject of a specification comprising
detailed description and test schedule reference.

CQCs and their associated detail specifications shall be
prepared in accordance with 5.3 of BS 9005 : 1985.

CQCs shall be selected after taking into consideration the
appropriate limits and boundaries of approval given in
clause 18 of this standard, and the guidance for selection
given in appendix B (see also tables 1 to 7).

The CQCs shall satisfy the appropriate minimum inspection
requirements of appendix C.

18.3 Demonstration of capability

The inspection requirements for Capability Approval and
subsequent maintenance of Capability Approval are given

in 5.4 of BS 9005 : 1985. CQCs shall also, as a minimum,
satisfy the inspection requirements of the schedules given in
appendix C (see also tables 7 to 13).

19 Boundaries and limits of approval

19.1 General

The manufacturer shall state the boundary limits of his
approval, which shall, where appropriate, comprise the
component elements, assembly techniques, material,
electrical/mechanical attributes and environmental
conditions. Examples are given in 19.2 to 19.4.

19.2 Component elements of an assembly
The following list is an example of boundaries and limits
on the basis of the component elements involved.
(a) Terminations (connectors/terminals)
(i) Solderable
Bucket
Post
Eyelet
Solder sleeve
(ii) Mechanical
Crimp
Wire wrap
Clamp
Insulation displacement
{b) Cables/wires
Multicore cable
Component wire
Ribbon cable
Coaxial cable
(c) Seals
Mechanical
Sealant
{d) Shielding
Woven braid
Wrapped tape
Wrapped wire
Plated
{e) Backfittings
With braid
Without braid
Heat shrink
Mechanical
(f) Jackets
Convoluted
Helical
Tubular

19.3 Assembly techniques
Boundaries/limits may be defined by reference to assembly
techniques such as the following.
(a) Terminations

(i) Solderable

Soldering iron

Soldering tong

Hot air

Infra-red

Carbon arc
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