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Wiring Aerospace Vehicle

RATIONALE

This document was revised to incorporate comments editorial and technical received and coordinated by the SAE AE-8A
System Installation Committee since 2006. Specification reference data was also updated.

This specification has
for MIL-W-5088L. Cag
performance, reliability
provisions of MIL-W-5(
their counterparts in N
aerospace vehicle speq

1. SCOPE

1.1 Purpose

This specification cove
and termination device
helicopters, lighter-thar
1.1.1  Application
This specification esta
vehicles. Although ma
considerable material v
material contained her
new type of vehicle.
reliability of the vehiclg]

document will be fulfilled by tailerinig the requirements in each new type or class of aerospace V

proper application.

FOREWORD

peen developed by the SAE AE-8A System Installation Subcommitteg, as 3
nformance with the provisions of this document is intended to_provide
maintainability, service life and life cycle cost equivalent to thatcachieved

88. When practicable, paragraph numbers of this specificationchave been
lIL-W-5088. It is recommended that this overall set of requirements be
ification in order to provide an overall set of requirements for wiring system

s all aspects from the selection through installation of wiring and wiring dev
s used in aerospace vehicles.
- air vehicles, missiles and external_pods.

blishes design requirements guidance for wiring and optical cable ing
ny of the requirements,_are written as mandatory and shall be considered

bin, it is intended that the philosophy of the entire document be considere
This philosophy is” safety of the personnel, safety of the vehicle, satisfa
and ease ofymaintenance, and service life all at the least cost to the oper

n industry replacement

wiring system safety,
when conforming to the
arranged to agree with
used as a part of an
provision.

ces and optical cabling

Aerospace vehicles include manned and unmanned airplanes,

tallation in aerospace
as such, there is also

hich is intended to,denote optional, preferential or guidance type requireménts. In interpreting the

| for the wiring of each
ctory performance and
ator. The intent of this
ehicle designed, to the

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2010 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel:  877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit

Fax: ~ 724-776-0790 http://lwww.sae.org/technical/standards/AS50881D
Email: CustomerService@sae.org

http://www.sae.org



http://www.sae.org/technical/standards/AS50881D
https://saenorm.com/api/?name=a135611ca9cf01a0aa8b099a6d79b60b

SAE AS50881D Page 2 of 89

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of the other publications shall be the issue in effect on the date of the purchase order. In
the event of conflict between the text of this document and references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

2.1 SAE International Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

AIR1329 Electri¢al Connectors and Wiring, Compatibility of

ARP1870 Aerosgace Systems Electrical Bonding and Grounding for Electromagnetic.Compatibility and Safety

AS3509 Cable,|Safety, Kit, Nickel Alloy, UNS N0660

AS4372 Performance Requirements for Wire, Electric, Insulated Coppet or Copper Alloy

AS4373 Test Methods for Insulated Electric Wire

AS4461 Assemply and Soldering Criteria for High Quality/High Reliability Soldering Wire arjd Cable Termination in
Aerosgace Vehicles

AIR4465 Designl and Handling Guide Radio Frequency(Absorptive Type Wire and Cables
(Filter Line, MIL-C-85485)

AS4536 Safety |Cable Kit Procurement Specification and Requirement for Use

AS5768 Tool, Stripper, Electrical Insulation;General Specification For

AS6136 Condult, Electrical, Flexible,yShielded, Aluminum Alloy for Aircraft Installations

AS70991 Terminals:, Lug and«Splice, Crimp Style, Aluminum, For Aluminum Aircraft Wire

AS7351 Clamp] Loop Type/Bonding

AS7928 Terminals,\lzeig: Splices Conductor: Crimp Style, Copper, General Specification Fof

AS7974 Cable Assemblies and Attachable Plugs, External Electrical Power, Aircraft, General Specification For

AS8700 Installation and Test of Electronic Equipment in Aircraft, General Specification for

AS10380 Coupling Installations, Standard Conduit, Electrical

AS21919 Clamp, Loop Type, Cushioned, Support

AS22759 Wire, Electrical, Fluoropolymer-Insulated, PTFE and PTFE-Coated Glass, Silver-Coated Copper

Conductor, 600-Volt
AS23190 Straps, Clamps, and Mounting Hardware, Plastic and Metal for Cable Harness Tying and Support
AS23190/4 Mounting Hardware, Cushion Clamp, Metal for Cable Harness Tying and Support. TYPE V, CLASS 1

AS25274 Cap, Electrical (Wire End, Crimp Style, Type I, Class 1), for 105°C Total Conductor Temperature
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AS25281

AS27212

AS33481

AS33681

AS33731

AS39029

AS81044

AS81714

AS81714/11

AS81714/12

AS81790

AS81824

AS81824/1

AS83519

AS85049

AS85848

AS90376

AMS-S-8802

AMS-DTL-23053

2.2 U.S. Governmen

Clamp,

Loop, Plastic, Wire Support

Terminal Board Assembly, Molded-In-Stud, Electric

Contact Bushing, Electric, Wire Barrel

Strap, Tiedown, Electrical Components, Identification, Adjustable, Self-Clinching, Plastic, Type I, Class |

Strip, Mounting, Nut Insulating, for MS27212 Terminal Board

Contacts, Electrical Connector, Pin, Crimp Removable (For AS81714 Terminal Junction System

Wire, Electrical, Crosslinked Polyalkene, Crosslinked Alkane-Imide Polymer, or Polyarylene Insulated,

Coppe
Termin
Termin
Termin
Conne
Splices
Splice,

Shield
Specifi

Conne
Sleevir
Cap, D
Sealing

Ing

Of Cupp\:l A“uy
al Junction System (TJS), Environment Resistant, General Specification for
al Junction System, Terminal Junction Blocks, Sectional, Wire In*Line Juncf

al Junction System, Terminal Junction Blocks, Sectional, Wire In-Line Junct

, Electric, Permanent, Crimp Style, Copper, Insulated, Environment Resistal
Electric, Permanent, Crimp Style Copper, Insulated, Environment Resistant

Termination, Solder Insulatéd, Heat-Shrinkable, Environmen

cation For

Style,

Ctor Accessories, Electrical, General Specification For

g, for Identification Marking; Heat Shrinkable, General Specification for

ust, Plastic, Electri¢ Connector

) Compound, -emperature Resistant, Integral Fuel Tanks and Fuel Cell Cay
ulation Sleeving, Electrical, Heat Shrinkable, General Specification For

Publications

ctors, Receptacle, External Electrical Power, Aircraft,General Specification F

ions, Single, Series |
ions, Double, Series |
or

nt

, Class |

t Resistant, General

ities, High Adhesion

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

2.2.1

Specifications, Standards and Handbooks

Unless otherwise specified, the following specifications, standards and handbooks of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DODISS) specified in the solicitation form a part of this
specification to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-DTL-17

MIL-1-631

Ca

Ins

bles, Radio Frequency, Flexible and Semirigid, General Specification for

ulation, Electrical, Synthetic-Resin Composition, Nonrigid
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MIL-I-3190

MIL-DTL-3607

MIL-DTL-3650

MIL-DTL-3655

MIL-DTL-5541

MIL-PRF-8516

MIL-DTL-22520

MIL-PRF-23586

MIL-M-24041

MIL-DTL-25038

MIL-DTL-25516

MIL-PRF-39012

MIL-PRF-46846

MIL-PRF-49142

MIL-PRF-55339

MIL-T-81490

MIL-DTL-83517

MIL-C-85485

STANDARDS

FEDERAL

FED-STD-595

MILITARY

MIL-STD-196

MIL-STD-464

MIL-STD-681

MIL-STD-704

MIL-STD-889

Insulation Sleeving, Electrical, Flexible, Coated, General Specification for
Connector, Coaxial, Radio Frequency, Series
Connectors, Coaxial, Radio Frequency, Series LC

Connector, Plug and Receptacle, Electrical (Coaxial, Series Twin), and Associated Fittings, General
Specification for

Chemical Conversion Coatings on Aluminum and Aluminum Alloys

Sealing Compound, Polysulfide Rubber, Electric Connectors and Electric Systems, Chemically Cured

Cri |||.Ji||y Tuu=°, T\:llllilla:, Hand—or—Powet Autuatcd, Wire—ferminatiom—and Tool KitS, General

SpEcification for

Sepling Compound, Electrical, Silicone Rubber, Accelerator Required
Mqlding and Potting Compound, Chemically Cured Polyurethane
Wife, Electrical, High Temperature and Fire Resistant, and¢Flight Critical, Gen¢ral Specification for
Connectors, Electrical, Miniature, Coaxial, Environmentéresistant Type, General Specification for
Connectors, Coaxial, Radio Frequency, General Specification for
Rubber, Synthetic, Heat-Shrinkable

Connector, Plug and Receptacle, Electti¢al, Triaxial, Radio Frequency, General Specification for

Adppter, Connector, Coaxial,, Radio Frequency, (Between Series and Within Series), General
SpEcification for

Trgnsmission Lines, Transverse Electromagnetic Mode

Connector, Coaxial;,_Radio Frequency for Coaxial, Strip or Microstrip Trangmission Line, General
SpEcification for

Cable, Electric, Filter Line, Radio Frequency Absorptive

Colors Used in Government Procurement

Joint Electronics Type Designation System

Department of Defense Interface Standard for Electromagnetic Environmental Effects Requirements
for Systems

Identification Coding and Application of Hookup and Lead Wire
Aircraft Electric Power Characteristics

Dissimilar Metals
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MIL-STD-1553 Digital Time Division Command/Response, Multiplex Data Bus

MIL-STD-7080 Electric Equipment, Aircraft, Selection and Installation of

MIL-STD-7179 Finishes, Coatings, and Sealings for the Protection of Aerospace Weapons Systems, General
Specification for

MS18029 Cover Assembly, Electrical, for AS27212 Terminal Board Assembly

MS25435 Terminal, Lug, Crimp Style, Straight Type, for Aluminum Aircraft Wire, Class 1

MS25436 Terminal, Lug, Crimp Style, 90° Upright Type, for Aluminum Aircraft Wire, Class 1

MS25438 Terminattug€rimp-Styte; Right AnglteFypefor-AtuminumAircraft-Wire€tass 1

MS25439 Splice, Permanent, Crimp Style, 2 Way Type for Aluminum Aircraft Wire,(Clasg 1

MS27488 Pl4g, End Seal, Electrical Connector

MS35489 Grpmmet, Synthetic and Silicone Rubber, Hot Oil and Coolant-Resistant

MS90387 Topl, Hand, Adjustable, for Plastic Tiedown Straps

HANDBOOKS

MILITARY

MIL-HDBK-502 Acfyuisition Logistics

MIL-HDBK-863 Wifing Data and System Schematic*Diagrams, Preparation of

TECHNICAL MANUAL
ARMY TM55-1500-323-24-1 Installation Practices for Aircraft Electrical and Electronic Wiring
NAVAIR 01-1A-505-1 Installation_Practices for Aircraft Electrical and Electronic Wiring
USAF T.0. 1-1A-14 Installation Practices for Aircraft Electrical and Electronic Wiring

COMMERICAL ITEM DESCRIPTIONS (CID)

A-A-52080

A-A-52081

A-A-52082

A-A-52083

A-A-52084

A-A-59163

A-A-59178

A-A-59474

UJ

Tape, lLacing and Tying, Nylon (Type 1), -67 °F (-55 °C) to 250 °F (121 °C)

Tape, Lacing and Tying, Polyester (Type Il), -100 °F (-73 °C) to 280 °F (138 °C)

Tape, Lacing and Tying, TFE-Fluorocarbon (Type lll), -100 °F (-73 °C) to 450 °F (232 °C)
Tape, Lacing and Tying, Glass (Type V), -100 °F (-73 °C) to 800 °F (427 °C)

Tape, Lacing and Tying, Aramid (Nomex), (Type V), -100 °F (-73 °C) to 500 °F (260 °C)
Insulation Tape, Electrical, Self Adhering Unsupported Silicone Rubber

Nipple, Electrical Terminal

Insulation Tape, Electrical, High Temperature, Polytetrafluoroethylene, Pressure-sensitive
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ADDITIONAL DOCUMENTS

Additional documents pertaining to the selection of wire and electrical cables are listed in Appendix A.

2.3 Non-Government Publications

The following documents form a part of this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of the DODISS cited in the solicitation.
Unless otherwise specified, the issues of documents not listed in the DODISS are the issues of the documents cited in the

solicitation (see 6.2).

2.3.1 AlA Publications

Available from Aerospace Industries Association. 1000 Wilson Boulevard, Suite 1700, Arlingtor], VA 22209-3928, Tel:
703-358-1000, www.ai@-aerospace.org.

NAS813 Cap - Frotective Electrical Connector

NAS820 Plug - Protective Electrical Connector

NASM3036 Gromnpet, Rubber Hot-oil and Coolant Resistant
NASM20995  Wire, Safety or Lock

NASM21266  Gromnjet, Plastic, Edging

NASM22529  Gromnpet, Edging

NASM25440 Washdr, for Use With Aircraft Aluminum<terminals
NASM33540 Safety |Wiring and Cotter Pinning-General Practice for
2.3.2 ASME Publications

Available from the American Society of\Mechanical Engineers, 22 Law Drive, P.O. Box 2900, F4irfield, NJ 07007-2900,
Tel: 973-882-1170, wwjv.asme.org.

ASME Y14.100 Enpineering'\Drawing Practices

ASME Y14.24 Types‘and Applications of Engineering Drawings

ASME Y14.34M Associated Lists
ASME Y14.35M Revision of Engineering (Chapter Drawings and Associated Lists)
2.3.3 EIA Publications

Available from Electronic Industries Alliance, 2500 Wilson Blvd., Arlington, VA 22201-3834, Tel: 703-907-7500,
www.eia.org.

EIA 364-26 Salt Spray Test Procedure for Electrical Connectors, Contacts and Sockets
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2.3.4 |EEE Publications

Available from Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854-1331, Tel: 732-
981-0060, www.ieee.org.

IEEE Std. 315-1975 Graphic Symbols for Electrical and Electronics Diagrams (Including Reference Designation Letters)

(Application for copies should be addressed to the Institute of Electrical and Electronics Engineers, 445 Hoes Lane,

Piscataway, NJ 08854-

235

1331, Tel: 732-981-0060, www.ieee.org.)

NEMA Publications

Available from the Nati
Tel: 703-841-3200, ww|

WC27500
2.4 Order of Precedq
In the event of a conflig
detail specifications, sf
this document, howeve
2.5 Definitions
2.5.1 Aircraft

An airplane, helicopter
252 Branch

A section of harness th
253 Bundle

Any number of harness

2.5.4 Chafing

Repeated relative moti

=1 daai LA £ " A HH 420 fa¥¥ b O oL 4.7
Utidl iculiear vidiriuraGiuricrs ASSULIAUUTNT, 1 OUTCTL, OUIlT 1

\v.nema.orqg.

Standard for Aerospace and Industrial Electric Cable

nce

t between the text of this document and the references<cited herein (excep
ecification sheets, or military standards), the text of.this document takes p
I, supersedes applicable laws and regulations unlessa specific exemption H

pr lighter-than-air vehicle.

bt divides off and extends to’a point of termination.

es or branches\routed and supported together along some distance within t

pn. between wiring system components, or between a wiring system comp

52, Roslyn, VA 222009,

t for related associated
recedence. Nothing in
as been obtained.

he aircraft.

onent and structure or

equipment, which resu

tS”in a rubbing action that causes wear which will likely result in mechan

ical or electrical failure

during the aerospace vehicles specified service life.

255

Connector Plug

The connector containing the coupling ring or active retention device of the mating pair.

2.5.6 Connector Receptacle

The connector containing the static retention device of the mating pair.

257

Electrical Cable

Two or more insulated conductors, solid or stranded, contained in a common covering, or two or more insulated
conductors twisted or molded together without common covering, or one insulated conductor with a metallic covering
shield or outer conductor.
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2.5.8 EndFace

The end portion of a fiber optic terminus that is intended to transmit light to an adjoining end of a mated terminus. End
faces are either cleaved or cleaved and polished so as to optimize their light transmission characteristics.

2.5.9 Fiber Optics Cable

A cable that is designed to transmit light waves between a light transmission source and a receiver. In signal
applications, the transmitter and receiver include devices that are used to convert between optical and electronic pulses.
Typical cables include a glass or plastic core, a layer of cladding having a lower refractor index to refract or totally reflect

light inward at the core/cladding boundary, a buffer, strength members and jacketing to protect the inner cable from
environmental damage.

2.5.10 Fireproof

The capability of a material or component to withstand a 2000 °F flame (£150 °F) for #5_minut

fulfilling its design purp
Clarification

The term “fireproof” wh
used to confine fires W

DSe.

en applied to a connector, backshell or accessory hardware mounted and
ithin designated fire zones means that the connector system will perforn

electrical power and piievent flame/heat penetration) under conditions likely to occur in such zon

2000 °F flame (£150
backshells or conduit a
2.5.11 Fire Resistant
The capability of a cor
areas under heat andg

installations, that are li
minutes minimum.

2.5.12 Firewall
A structural panel desi

which a fire may erup
carrying lines (fuel and

°F) for 15 minutes minimum. A connector, system consists of mated ¢
ssemblies, and mounting hardware installedon’a structural panel (firewall).

nector system (as defined in “fireproof”) to perform its intended function
other abnormal conditions,“as encountered in powerplants and auxil
kely to occur at the particular-focation or area and to withstand a 2000 °R

gned to prevent\a hazardous quantity of air, fluid, or flame from exiting a
t and causé/additional hazard to the aircraft.
hydraulics), ducts, electrical power and control cables/or rods through the

components or fittings.
not exhibit backside ig
maximum and the stru

TheAirewall and the attached components or fittings shall withstand flam
ition,fof the required test time (15 minutes). The backside temperature sh

es minimum, while still

secured to a structure
this function (conduct
es and will withstand a
onnectors, fully wired,

n designated fire zone
ary power unit (APU)
- flame (£150 °F) for 5

designated fire zone in

This structural panel pernits penetration of fluid

Ise of suitable fireproof
e penetration and shall
buld not exceed 450 °F
kside temperature.

:l‘tural panel should have fireproof insulating material installed to limit the bag

2.5.13 Fire Zone

A designated area or enclosure generally considered to be within certain selected areas within engine nacelles and APU
installations that under abnormal operating conditions can experience temperatures approaching 2000 °F. These
conditions are generally the results of fuel or hydraulic line failures, heat duct failures, or engine case burn through
allowing high pressure and high temperature gas to escape from the engine, and similar types of failures. Some typical
fire zones are the engine nacelles, (APU) compartment, fuel burning heaters, weapon exhaust areas, and other
combustion equipment installations. Other areas such as wheel wells, may also be considered a fire zone area due to the
heat generated from the brakes.

2.5.14 Flammable

Capabile of bursting into flame when a spark or open flame is pased sufficiently near, as with fumes and vapors from hot
oils or volatile combustible liquids, and with finely powdered, combustible solids.


https://saenorm.com/api/?name=a135611ca9cf01a0aa8b099a6d79b60b

SAE

AS50881D

Page 9 of 89

2.5.15 Group

A number of wires and/or electrical/optical cables and their terminations secured together within the structure of a bundle
or harness. Groups normally contain wire and/or electrical/optical cables pertaining to a single circuit or routed to a single

item of equipment.

2.5.16 Harness

An assembly of any number of wires, electrical/optical cables and/or groups and their terminations which is designed and

fabricated so as to allow for installation and removal as a unit.

harness.

2.5.16.1

L1
rariricCoo

A harness may be an open harness or a protected

High Density

A protected harness d
Table A2.

2.5.17 Open Harness
An assembly of wires a
2.5.18 Optical System
Fiber optic system loss|
that arriving at a receiy
end faces, cable bend
the end face finish, forg
2.5.19 Primary Suppo
Support provided for w
2.5.20 Protected Harn

A harness that employ
electrical/optical cables

other form of protection.

2.5.21 Secondary Sup

bsigned to save weight and space which has a majority of wire types-selg

nd/or electrical/optical cables that does not include a pratective outer coveri
Losses

es represent the difference between light, the intensity, emanating from a tr
er. Such losses are normally the result of air'gaps, misalignment and ang
5, and the inherent characteristics of cabling materials. They can also res
rt
ring that carries the weight-of:the wiring and secures it in the intended posit
ess

s some overall ‘outer covering to provide additional mechanical protectid

contained therein. The added protection may consist of an overbraid, tape

ports

ign materials between end faces and. micro-cracks in the cable’s glass corel

cted from Appendix A,

ansmission source and
ularity between termini
ult from irregularities in

on (see 3.11.1).

n for the wires and/or
wrap, conduit or some

Supports used to secure'the cabling between primary supports.

2.5.22 Severe Wind and Moisture Problems (Swamp) Areas

Areas such as wheel wells, wing folds and areas near wing flaps, and areas directly exposed to extended weather
conditions are considered SWAMP areas on aerospace vehicles.

2.5.23 Spot Ties

Ties other than secondary support ties used to separate a number of wires, electrical/ optical cables, groups or harnesses

within a bundle.

2.5.24 Termini

Individual fiber optic terminations which perform the function generally associated with connector contacts. The various
types of termini are designed either to be mechanically crimped or epoxy bonded to a fiber optic cable.
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2.5.25 Wire

A single metallic conductor of solid, stranded or tinsel construction, designed to carry current in an electric circuit, but not
having a metallic covering, sheath or shield. For the purpose of this specification, “wire” refers to “insulated electric wire.”

2.5.26 Wiring

Wires, electrical/optical cables, groups, harnesses and bundles, and their terminations, associated hardware, and
support, installed in the vehicle. When used as a verb it is the act of fabricating and installing these items in the vehicle.

2.5.27 Wiring Devices

Wiring devices are the acces

sory parts and materials
such as terminals, conrree aRetion-boxescondut

2.5.28 Wire SEGMEN

A length of wire that is [continuous and unbroken between its two intended points of termination. A
been broken and then fepaired is still considered to be one wire segment.

wire segment that has

3. REQUIREMENTS

3.1 Terminology Intefpretation

The term “wiring” whergver used throughout this specification shall be,interpreted in accordance with 2.5.26.

3.1.1 Deviations

Deviations from this specification desired by the contractor:(substitution of equipment, material pr installation) shall be

specifically brought to
for approval. All reque

3.2 Conflicting Requ

In case of discrepancis
type or detail specificat
3.3  Selection of Part

Parts and materials co
the purpose. Parts ang

e
&e attention of the procuring activity by letter concurrent with or prior to fory

5ts for deviations shall include sufficient engineering information to substant
rements

bs between this spécification and the type or detail specification for a par
on shall prevail.

5 and Materials

vered’by. documents listed herein are standard and shall be used wheneV
matetials shall be procured from QPL sources when they exist. Nonstand

varding the design data
ate the deviations.

ticular vehicle part, the

er they are suitable for
ard parts and materials

must be equivalent to |or_better than similar standard parts and materials. When this specification fails to provide an
applicable specification or standard, the contractor shall use other established specifications or standards. Parts and
materials selected from other than this specification are not standard, and approval must be obtained prior to their use in
aerospace vehicles. Each vendor source for a nonstandard part or material requires approval. When a nonstandard part
is used where a suitable standard part exists, the contractor shall reference the standard part on the drawing, parts lists,
or data package, and the installation shall provide for replacement with the standard part.

3.3.1  Requests for Approval of Nonstandard Parts

The data to be submitted with the request for approval of nonstandard parts shall be in accordance with the terms of the
contract.

3.3.2 Commercial Utility Parts

Commercial utility parts, such as screws, bolts, nuts, cotter pins, etc., may be used, provided they have suitable
properties and are replaceable by standard parts without alteration.
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3.3.3 Contractor’s Specifications

Wiring and wiring devices conforming to contractor’s specifications may be used, provided each contractor’s specification
is approved by the procuring activity and provided no military specification exists. The contractor shall provide
substantiating test data and, when required by the procuring activity, shall provide samples for test. The use of
contractor’s specifications shall not constitute waiver of procuring activity inspections. Contractor’s specifications shall
follow the format for military specifications. When a detail or general military specification exists for the class of material
required, the contractor’s specification shall reference the existing military specification and set forth only the needed new

requirements and deviations.

3.3.4 Commonality

td =3 hall ba to 25 A2 rah

ction—o
CTToOTT O

;

An objective in the sel
and related servicing td

3.3.5 Government-fu

Wiring and wiring de
authorized or directed |
3.3.6  Modification

The contractor shall nd
unless authorized or di

Modified parts shall have the Government identifying part number‘removed and shall be ident

number.

3.4 Service Life

The wiring and associgted components used for the wiring installation shall be so selected and in

of maintenance and hi
goals for the wiring sy
expected service life. T
3.5 Smoke and Fire

Wiring and wiring devic

hazards. Adequate piotective.means, both physical and electrical, shall be employed to provig

commensurate with this

3.6 Materials

narta o A-E
pParts-Sriat T to— T ax TOT)

ols required in the construction, installation and maintenance of the electric
rnished Aircraft Equipment (GFAE)

Vices furnished by the Government shall be installed without modificg
y the procuring activity.

t alter, rework or modify wiring or wiring devices\built to and meeting Govj
rected by the procuring activity, and such modification shall be subject to

hh reliability over the entireeéxpected service life of the vehicle. The reliah
stem will be determined inthe Acquisition Logistics as delineated in MIL
[hese goals shall be subject to procuring activity approval.
Hazards

es shall be(selected and installed in such a manner as to minimize the da

b requirement.

of wiring components
bl wiring system.

tion unless otherwise

ernment specifications,
Sovernment inspection.
fied by contractor part

stalled to promote ease
ility and maintainability
-HDBK-502 as will the

nger of smoke and fire
e reliability and safety

Materials used in the installation of wiring and equipment shall be suitable for the purpose and shall conform to such
Government specifications as are specifically applicable under the contract.

3.6.1 Metals

Metals used in the installation of wiring shall be corrosion resistant or shall be suitably protected to resist corrosion and
electrolytic action during normal service life. Finish and coating shall be in accordance with MIL-STD-7179.
3.6.1.1  Dissimilar Metals

Dissimilar metals used shall conform to the requirements of MIL-STD-889. This standard establishes requirements for
the selection and protection of dissimilar metal combinations and other significant corrosion behavior factors.
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3.6.2 Nonmetals

Nonmetals used, including plastics, fabrics and protective finishes, shall be moisture and flame resistant, shall not support
fungus growth, shall not support combustion, and shall not be adversely affected by weathering, applicable fluids and
propellants, temperature and ambient conditions encountered during operation of the vehicle. Materials that give off a
minimum amount of noxious gases shall be selected. Nonmetals may be treated to conform to this requirement. PVC
insulating materials shall not be used unless no other materials suitable for the application are available.

3.6.2.1 Insulating Materials

Insulating materials shall have an arc resistance capability which will meet the circuit requirements.

3.6.3

Sealing Materiats

Only materials that are elastomeric and reversion resistant shall be used. Sealing materiald required to seal wire

junctions and terminati
by the procuring activit
includes ambient plus

MIL-PRF-8516-51 °C (;
MIL-PRF-23586-65 °C
3.6.3.1 Process

Sealing materials shall
be used. The sealing 1

3.6.4 Epoxy Adhesiv|

Only epoxies that car
maximum ambient tem
used for curing of epq
provided under all serv
3.7 Component Sele
Components and wirin
requirements of this s

operation and servicing
the applicable wiring ca

bns shall be selected from MIL-PRF-8516, MIL-PRF-23586, or otherimateri
y. MIL-PRF-8516 is the preferred material. The following temperature limit
bmperature rise):

60 °F) to 93 °C (200 °F)
-85 °F) to 232 °C (450 °F)

be applied in strict conformance with the manufacturer’s instructions. Ove
naterial shall be held in place by suitable forms during the curing process.

S

withstand sustained use without degradation of mechanical and adhe
beratures shall be used for-the-bonding of fiber optics cables to termini. Th

ce conditions.

ction and Installation

j devices shall' be suitable for their application and selected and installed
ecification. ) In addition, selection and installation considerations shall be n

environments to ensure that they are not subjected to conditions exceedin
mponent specifications.

bl specifically approved
s apply (the upper limit

aged material shall not

sive properties at the
b time and temperature

xy adhesive used in fiber-optics terminations shall be controlled so thgt a consistent bond is

in accordance with the
hade relative to vehicle
g the limits specified in

3.7.1  Maintenance

onsiderations

The maintainability of the wiring system shall be a prime consideration in the selection, design and installation of
harnesses, electrical/optical cable assemblies and wiring system components. All wiring shall be accessible, repairable
and replaceable at the maintenance level specified by the procuring activity. Other specific requirements concerning
maintenance are specified in the appropriate paragraph on the subject.

3.8  Wiring Selection

Wiring shall be of a type suitable for the application. Wire shall be selected so that the rated maximum conductor temperature is
not exceeded for any combination of electrical loading, ambient temperature, and heating effects of bundles, conduit and other
enclosures. Typical factors to be considered in the selection are voltage, current, ambient temperature, mechanical strength,
abrasion, flexure and pressure altitude requirements, and extreme environments such as Severe Wind and Moisture Problem
(SWAMP) areas or locations susceptible to significant fluid concentrations. PVC insulated and jacketed wire and cable shall not be
used in aerospace applications. The wire shall be selected in accordance with Appendix A of this specification. The wire selection
shall take into account all requirements of this specification and the following design considerations.
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3.8.1

Conductor Degradation

Degradation of tin and silver plated copper conductors will occur when exposed to continuous operation at temperature
beyond their continuous rating. These effects shall be taken into account in the selection and application of wiring.

3.8.1.1

Tin-copper intermetallics will form with time resulting in an increase in conductor resistance and embrittlement.

Tin-plated Conductors

This

increase in resistance is inverse to size, being up to 4% for the smallest gage. Also the surface of the tin plating becomes

oxidized with time which inhibits solderability (see 3.8.1.3).

application of tin plated

3.8.1.2 Silver-plated

These potential problems should
copper wire.

Conductors

be considered in the

Degradation in the for
continuous operation 1
conductors shall not b
potential problems sho

3.8.1.3 Conductor S

M of inter-strand bonding, silver migration, and oxidation of the copper
ear rated temperature, resulting in loss of flexibility. Due to potential*fin
e used in areas where they are subject to contamination by ethylene g
Ild be considered in the application of silver plated copper wire.

blderability

Solderability of tin plat¢d copper wire degrades significantly within 6 months{to a year after produ

oxidation occurs, mildl
exposure, as well as
conductors should be

y activated rosin (RMA) flux is required for proper{soldering and depen
storage time, an activated rosin (RA) flux may~be required. Solderin
avoided; but when required, compensating™steps such as retinning

maintenance procedurégs for retermination (see AS4461).

3.8.2  Aluminum Wire

The use of aluminum

Aluminum wire shall n
vibration. It shall not
aluminum wire shall be|
nor in areas where cor
for this application (see

3.8.3

The type, size, constru
approved for use by
performance under all
connections, installatio

vire requires procuring activity approval. Aluminum wire shall be restrictg
bither be directly attached to &hgine mounted accessories nor installed in

relatively permanent. Aluminum wire shall not be used where the length o
rosive fumes exist. Aluminum wire shall be terminated only by terminatior
3.20.2).

Fiber Optics Cable Selection

ction and distinct identification for fiber optics cable shall be suitable for the
the procuring activity. Cable shall be of a construction which provide
seryice’ conditions when the overall characteristics of end face polish, ¢
Ntbend radii and environmental degradation are taken into account. Cal

strands can occur with
e hazard, silver plated
ycol solutions. These

ction. When significant
ling upon temperature
j of tin plated copper
shall be included in

d to size 8 and larger.
other areas of severe

be installed where frequent.connections and disconnections are requir¢d. All installations of

run is less than 3 feet,
s specifically approved

hpplication and shall be
s the required optical
bble length, number of
le shall be resistant to

environmental degrada
assembly process and

3.8.3.1

tion and handling damage and shall be of a continuous temperature rating
installation environment.

Strength Member

that is compatible with

Fiber optics cable shall include a layer of fiberglass, aramid, or other non- metallic material that can be mechanically
attached to termini assemblies for the purpose of resisting tensile loads.

3.8.3.2 Jacket

External jacket of fiber optics cable shall be resistant to moisture, mechanical damage and temperature degradation.


https://saenorm.com/api/?name=a135611ca9cf01a0aa8b099a6d79b60b

SAE AS50881D Page 14 of 89

3.8.4 Coaxial Cables

Coaxial cables shall be suitable for the application and shall be selected in accordance with 30.1.5 of Appendix A. For
applications above 400 MHz and in critical RF circuits, critical electrical characteristics such as attenuation, capacitance,
structural return loss, environmental requirements, short leads and grounding shall be considered in design. Coaxial cable
operating in the Transverse Electromagnetic Mode (TEM) and coaxial cable with tubular metal outer surfaces shall be
identified by a violet colored marker (1 inch nominal width) at intervals not greater than 24 inches of length and within
6 inches of termination. Transmission lines in accordance with MIL-T-81490 need not be identified by colored markers if

the color requirements of MIL-T-81490 have been met.

3.8.5 Harnesses

Harnesses shall be of
Harnesses may be de
avoided unless wiring
design details of proted

3.8.6 Insulation Co

Wiring terminations in
insulation compatible

AIR1329. When the dig

23053/5 Class 1 & 3, /
shall protrude through
electrical/optical cableg
Sealing on tape wrap
compatibility and shall

qualification of the terminating device. After installation in\the vehicle, the integrity of the seali

devices shall be intact,
feature (web) is in full
loads will not destroy tH

3.8.6.1
The finished wire outsi
for the grommet spec
servicing tools to insert
3.8.6.2 Potting Seal

The potting shall be bg

Wire Diametér

bigned to meet mechanical or shielding requirements. The use of proteg
lesign considerations dictate their use and is subject to the approval of.the
ed harnesses are also subject to the approval of the procuring activity.

patibility with Sealing and Servicing

devices where the wiring must be sealed to provide @n environment reg
ith the sealing feature of the device. For wire to connector sealing gro
meter of the wire is smaller than the minimum allowable diameter, a leng
B, /11, /12 Class 3, 4, & 5, or /18 Class 2 & 3 sleeving shall be installed in
the environmental seal. Elastomer grommets are generally qualified
having smooth extruded insulations. Onlycene wire/optical cable per gror
bed, braided, striped, or other than smooth circular insulations shall be
be subject to procuring activity approval, unless compatibility has bee

and able to perform their function.CA device shall be considered as sealed

contact with the device whenwisually inspected. The wiring shall be instg
e integrity of the sealing feature of the wire.

He diameter or finished wire diameter plus sleeving (see 3.8.6) shall be wi
fied in the apfropriate component specification and shall not exceed th
and release contacts.
bn Wiréor Cable

nded to the outer-most surface of the wire or electrical/optical cable in sy

enance considerations.
ed harnesses shall be
procuring activity. The

istant joint, shall have
nmmet compatibility see
th of shrink AMS-DTL-
back of the contact and
to seal on wires and
nmet hole is permitted.
specifically tested for
n demonstrated in the
ng features of all such
f the outermost sealing
lled so that transverse

thin the limits specified
e capability of contact

ch a way to ensure an

environmental resistan

3.8.6.3

Seal.

Insulation Degradation

Wiring shall be handled, stripped and installed so as not to distort, roughen or damage the insulation on which sealing is
to be effected. Methods of marking and identification shall be applied so as not to provide a track for moisture entry. The
impression left on the insulation of shielded and twisted electrical cables can also cause unacceptable degradation of the
insulation in relation to the elastomer seal. Caution shall be used to avoid this condition.

3.8.7 Corona Prevention

In the selection of electrical wiring, considerations shall be given to the prevention of corona discharge. Useful
information relating to corona prevention is contained in 6.6 and should be reviewed prior to the selection of all wiring.
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3.8.8  Minimum Wire Size

This specification permits the general use of size 22 wire as the minimum wire size for airplanes, helicopters and lighter-
than-air vehicles. Use of size 24 and smaller gage wires in harnesses shall be limited to wires which have break strength
of 20 Ib minimum. Size 24 and smaller gage wires shall not be installed as a single wire. Use of size 26 and smaller

requires procurement activity approval.
difficulties.

3.8.8.1  Current Carrying Capacity

Wire shall be sized so that all wires distributing current from a circuit protective device have a capa
or greater than the rating-e i i f fret tretv
operating current interrpt system. Independently operated circuit protection devices shall not be g
together to achieve a required current rating. Power source feeder wires shall be sized for the)ratec
source. A guideline for fhe continuous current in each wire is shown in Table 1. Table 1 assumes &
temperature of 70 °C, 4 harness or harness branch of 33 or more electrical wires for sizé€s,26 throu
wires for size 8 and larger, carrying 20% or less of rated harness or harness branch cutfént and op
60 000 feet. The use of this tabulation shall not eliminate other requirements for wirge selection. D4
and 5 may be used for determining wire size for conditions other than those contained in Table 1.
Figures 3, 4, and 5 shall not eliminate other requirements for wire selection. Current carrying capaq
calculated using Figures 3, 4, and 5 are capable of handling frequencies up-to 800 Hertz; above 80
resistance must be corfected for skin and proximity effects. When reducing-wire size, unprotected
busses or feeders to arnjy circuit protective devices shall be maintained within the same power pang
minimum length.”

3.8.8.1.1  Wiring in Harnesses
Table 1 current ratings| for electrical wires in harnesses,are based upon 33 or more electrical wir|
10 and 9 electrical wiress for size 8 and larger operating-at 60 000 feet altitude, and an ambient tem

total current carried byl the harness shall not be nieré than 20% of the numerical total obtained

This restriction in aerospace vehicle applications is due to maintenance

city which is equal to

y-powered with a single

aralleled or ganged
capacity of the power
n ambient

gh 10, and 9 electrical
erating at an altitude of
ta from Figures 3, 4,
he use of Table 1 and
ity listed in Table 1 or
0 Hertz, the AC

vires connecting power
| and kept to a

bs for sizes 26 through
perature of 70 °C. The
by adding the carrying

capacities taken from [rable 1 (or calculated from/Figures 3, 4, and 5 for ambient, altitudes or harness loading factors

differing from those agsumed in Table 1), for_the appropriate wire construction temperature rati
wires in the harness. For example, if a wiretharness contains 33 size 20 electrical wires rated a
total is 297 amperes, P0% of which is(594 amperes and the maximum allowable total current
amperes and the maximum allowabletcurrent for any size 20 wire in the harness is 9 amperes.
harness shall be treat¢d as a number of individual electrical wires equal to the number of cong
cable, excluding shields.

In smaller harnesses, the allewable percentage of total current may be increased as the harness
wire configuration. The harness ratings contained in Table 1 were derived from Figures 3, 4, and !

ng for all the electrical
200 °C, the numerical
in the harness is 59.4
An electrical cable in a
uctors in the electrical

approaches the single
b. Single electrical wire

H aVal a Vo] .
Wire—were aete V. v wWire—dera

in free air ratings for te the free air rating of
copper wire by 20%) and derated for (a) operation at 60 000 feet altitude, (b) harnesses of 33 electrical wires or more,
and (c) carrying 20% or less of rated harness current. For conditions other than (a) through (c), refer to 6.7.

3.8.8.1.2  Wire Terminations

The continuous current ratings of Table 1 were derived only for wire application, and cannot be applied directly to
associated wire termination devices (e.g., connector contacts, relays, circuit breakers, switches). The current ratings are
limited by the design characteristics of the device. Care shall be taken to ensure that the continuous current value
chosen for a particular system circuit shall not create hot spots within any circuit element which could lead to premature
failure. Acceptable temperature levels of circuit components shall be those defined by the particular circuit component
specification.
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3.8.8.2 Ambient Temperature

The contractor shall ensure that the maximum ambient temperature that the wire bundles will be subjected to, plus the
temperature rise due to the wire current loads, does not exceed the maximum conductor temperature rating found in
Appendix A in Tables A1 and A2. Figures 3, 4, and 5 may be used to determine the appropriate current loads when the
following conditions are known: maximum ambient temperature, maximum conductor temperature, maximum altitude and

the number of electrical
3.8.8.3 Deleted.

3.8.8.4

wires in a bundle. See example in 6.7 for method of calculation.

Voltage Drop

For power distribution
equipment terminals is

3.8.9 Maintainability
Wire selection shall be

3.8.10 Wiring Selectig

H H'S i fotal i Al £ ] <l + +ho ball L bt ot
PITUUTNS, UTC tUtar 1rpeuarive Ul ouyply dimu TCuWwiITT pdaiio ofidilh Vo ouult irat

within the limits of MIL-STD-704.

affected by considerations of the types and frequency of maintenance actio

n for Special Applications

The general purpose
characteristics of the s

3.8.10.1

Suitable wire types in
problems (SWAMP) ar

3.8.10.2 Frequency F

Suitable wire types in

bending and flexing of {he wiring.

3.8.10.3 Electromagn

MIL-C-85485 cable is {
Filter Line Handbook.

and jacketed filter line
clearance to all expose
also be considered in

Severe Wind|and Moisture Problems (SWAMP)

electrical wires listed in Appendix A do not perform equally in all ap
ecific wire types shall be considered for the following special applications.

cordance with AS22759, listed in Appendix A, are preferred for seve
as or both. Applications include wheel wells, near wing flaps, wing folds an

exure

accordance with AS22759/ listed in Appendix A, are preferred for areas

btic Interference (EMI) and Electromagnetic Vulnerability (EMV) Sensitive A

referred foruse in EMI and EMV sensitive areas. For complete installation
['he following precautions must be taken when routing and installing MIL-C-
wire./, The black jacket is conductive and should be routed and clamped
d (uninsulated) power distribution points. The use of discrete filters or other
nstances where more effective attenuation of interference can be provide

the voltage at the load

plications. The detail

re wind and moisture
d pylons.

that require repeated

reas

guidance see AIR4465
B5485/8 or /12 shielded
or protected to insure
suitable means should

d at specific frequency

ranges or where replac

ement of existing wiring is impracticable.

3.8.10.4 Thermocouple Wiring

The following is require

a.

d when using thermocouple wires (see 6.8):

such as thermal gradient conditions. Crimp terminations are preferred.

The use of thermocouple contacts is discouraged and should be used only if essential to meet system requirements,

Transition from thermocouple wires to copper wires are permitted with the environmental sealed connectors specified

in 3.14.1 or AS81714/12, type 2 in-line junction. When gold- plated crimping pairs are used, precautions should be
taken to ensure that the connector external temperature ambient and internal hotspot temperature is such that both
the wire to contact junctions for the thermocouple wires within the connector are at the same temperature.

Splicing of thermocouple wire shall be avoided. If splicing is necessary (see 3.19) a AS81714/12, type 2 dual in-line

junction (splice) or AS81714/11 single in-line junction (splice) or AS81824/1 splice shall be used.
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d. The connector, in-line junction, or splice shall provide an environmental seal on the thermocouple wire. The tensile
characteristics of the contact/thermocouple combination shall be equal to or greater than the tensile characteristics of
the thermocouple wire.

3.9 Wire and Electrical/Optical Cable Identification

Each wire and electrical/optical cable shall be marked with an identification code on the jacket or sleeving of the wire and
electrical/optical cable. Hot stamp marking of wire and electrical/optical cable shall not be used.

3.9.1 Assignment of Identification Code
The identification code for wiring shall be significant or nonsignificant in accordance with Appendix B or C, as specified by

the procuring activity. Unless specified otherwise, the identification code for the Navy shall be significant in accordance
with Appendix B (see 62

3.9.2 Deleted.
3.9.3 Marking

3.9.3.1  The wire identification code shall be printed to read horizontally from left-{e right or vertigally from top to bottom.
See Figures|B1 and B2.

3.9.3.2 The characters shall be legible and permanent and the .method of identification shall not impair the
characteristi¢s of the wiring.

3.9.3.3  Wiring shall be identified, throughout its length, at intervalsnot longer than 3 inches, as measured from the end
of a mark to the beginning of the next mark.

3.9.3.3.1  When it is hot possible to print directly upon a wire or electrical/optical cable, an identification marker shall be
used. Thg marker shall be a AS85848 or>AMS-DTL-23053 heat-shrinkable sleeve; a AS23190 (AS33681)
identificatign strap (see 3.11.3.8) or a M|ktl-3190 glass braid. The marker shall not He used as an electrical
insulating device. For repairable, protécted harnesses, the marker shall be visible duting maintenance within
the access|ble area at the rear of the ‘eannector. The markers shall be used as follows|

(NOTE: AS23190 (AS33681) identification strap shall not be used within electricalfoptical cables, groups,
harnesses for bundles.)

a. Electrical/optical cables upon<which identification cannot be printed shall be identified by p:[;nting the identification
code (and individual wire calor) where applicable) on a marker placed external to the outer sufface. The marker shall
be placed at each ¢nd within"12 inches or before the first clamp (whichever is less) and at intefvals not greater than 3
feet.

b. Wires on which identification cannot be marked shall be identified by printed markers at each end within 12 inches or
before the first clamp (whichever is less) and at intervals not greater than 3 feet.

c. Wires for which the identifications are reassigned after installation in the aircraft may be reidentified by markers at the
termination of each wire segment. It is not necessary to reidentify such wires throughout their lengths.

3.9.3.3.2 Short electrical wires and electrical/optical cables less than 6 inches in length need not be identified in the
aircraft, but shall be completely identified on the drawing.

3.9.3.3.3  For developmental model aircraft, wiring identification may be provided at junction and termination points only.

3.9.3.3.4 For protected harnesses and shielded, jacketed multi-conductor electrical cables and when using
nonsignificant wire identification, color coding or its alphanumeric equivalent may be interchanged within the
same harness. The alphanumeric equivalent of the color code shall be in accordance with MIL-STD-681.
See 30.2.3.3 in Appendix C for an example of alpha-numeric equivalent of color coding.
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3.9.3.3.5 All harnesses shall be identified to facilitate maintenance (see Appendix B).

nonmetallic bands affixed to the harness and shall be located within 3 inches of the

Identification shall be done on a

connector identification

band and in each bay through which the harness is routed. All markers shall be visible during maintenance

within the accessible area.
3.9.4 Connector Identification
Connectors shall be identified to facilitate mating. All plugs shall have a nonmetallic band affi

electrical/optical cable or harness. This band shall bear the P and J number identification and
applicable) of both the plug and the mating receptacle and the equipment nomenclature.

xed to the wire group,
optical identification (if

The band shall be within

6 inches of the plug. The band shall be visible in the |mmed|ate area of the connector and shall not affect the

maintainability of the hg
in a convenient area
cause it to be not readily associated with the subject connector, or where it would not be. vis
installation or mating of the receptacle. In no case shall the absence of identification result(in the
mismatching. Receptdcles, such as test and power, to which a mating plug is not attached, sha
function of the receptagle identified on the plug side of the structure.

3.9.5 Wire Size Colof Code System

When approved by the
control of the wire size]
color by one of the folld

When a wire size color code is used, the wire insulation shall be identifi
wing methods. Only one method may be used for each vehicle.
a. Solid colored.
b. Distinctively color Handed.
c. Distinctively striped.

The wire size color codk is as follows:

of the aircraft structure,
ere available locations
ble (blind area) during
possibility of connector
[l have, in addition, the

procuring activity, a wire size color code system\as specified below may be used to facilitate

cd with the appropriate

Size  Color Size  Color
26 Black (see 3.8.8) 10 Brown
24 Blue (see 3.8.8) 8 Red
22 Green 6 Blue
20 Red 4 Yellow
18 White 2 Red
16 Blue 1 White
74 Green 9] Biue
12 Yellow

3.10 Wiring Installation

Design of the wiring installation shall conform to the following precedence:
1st - Safety in flight.

2nd - The ease of maintenance, removal and replacement of the wiring.

3rd - Cost effective aircraft production.
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Wiring shall be fabricated and installed so as to achieve the following:

Minimum interference and coupling between systems.

pection and maintenance.

a. Maximum reliability.

b.

c. Accessibility for ins

d. Prevention of damage.

3.10.1 Arrangement o

f Wiring

Wiring shall be arrange
tied, and when these g

3.10.2 Bundle and Gr

As a design objective,
density connectors ma
equipment or system.

3.10.2.1 High Density|
The number of electric
wire sizes larger than 1
3.10.3 Inspection and

In open wiring, groups
harnesses shall be des

Fiber optics cables sha
an acceptable method
segments. Fiber optics
and replacement of ing
shall not require disasg
fiber optics or to facilita

3.10.4 Facility for Cha

Where required by the

UI ;II yroups alluI IUUIIU‘;UD tU fdbiiitdtu illbtd”dﬁull dal Id IlId;IItUI IdliCe. illdiV;UIL
oups are bundled the spot ties shall not be removed.

bup Size

y be run as a single group, provided all of the wiring in the group is per

Harness Size

al wires in high density harnesses shall be limited only by efficient and go
|6 is discouraged unless there are also smallerelectrical wires in the same |

Maintenance

shall be installed to permit replacement of the group without removal of th
gned so that they are readily replaceable in sections.

| be installed to provide aceessibility for inspection and maintenance. Whe
of assembly or repair, \space shall be provided for installation, inspection 2
cables that are nof repairable on the aircraft shall be installed in a manner
ividual segments_or entire harness assemblies. Replacement of fiber opt
embly of any.riveted or bonded attachments. Conduits shall be used whe
fe maintendnee in inaccessible areas.

nges

al groups shall be spot

bundles and groups within clamps shall be no more than, 2qinches in diameter. Wiring to high

tinent to a single item,

od design. The use of
arness.

e bundle. High density

'e approved splices are
nd testing of individual
which facilitates testing
cs cables or segments
re necessary to protect

procuring activity, the wiring for specified systems shall be installed so as

to be readily removed

and wiring for new systems readily installed, when system changes are undertaken. The installation of the wiring shall be
such that only the equipment and wiring related to the change have to be disturbed.

3.10.5 Dead Ending

Each undesignated wire end shall be dead ended with AS25274 caps or with insulation in a manner acceptable to the
procuring activity. Dead ending shall take place within 4 to 6 inches of connectors or feedthrough bushings.

3.10.6 Routing

Wiring shall be routed to ensure reliability and to offer protection from the following hazards:

a. Chafing as defined

b. Use as handhold o

in2.4.4.

r as support for personal equipment.
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c. Damage by person

nel moving within the vehicle.

or acid fumes and fluids.

Abrasion in wheel wells where exposed to rocks, ice, mud, etc.

Combat damage (to the maximum extent practicable).

Harsh environments such as SWAMP areas, high temperatures, or areas susceptible to significant fluid or fume

or stretching fiber optic cable. Precaution should be taken to prevent

d, kinked or stretched.

the cable from being

shall be routed and installed so as to avoid the application of axial, lateral and torsion loads to the

ds of addressing these requirements shall be approved by the procuring ac

routed through equipment mounting bases.

d. Damage by stowage or shifting of cargo.

e. Damage by battery

f.

g.

h. Damage by moving parts.

i.
concentration.

j- Crushing, kinking
accidentally crushe

k. Fiber optics cable
cable and terminations.

. When installing fi
considered. Methg

m. Wiring shall not be

n. Fiber optic cabling

equipment

3.10.7 Slack in Wiring

In addition to slack provided for drip loops (3.1%-8);slack shall also be provided to meet the re

through 3.10.7.5. Slaq
production wire harnes
ensure that the install
harness.

3.10.7.1 Connector T4

oute shall be located so that optical fiber.cables will not be disturbed by dis

k requirements shall be met on every production vehicle as well as dev
s fabrication, provisions, shall be incorporated into the harness design ang
bd harness meets(these requirements without the need for straining, fg

brmination

When wiring is termi
replacement shall be
0.5 inch slack require

r:ited in,a connector or terminal junction, a minimum of 0.5 inch of slack

rovided. This slack shall be between the connector and the second wirin

ber optics, additional support, routing techniquestiand maintenance fequirements must be

ivity.

assembly or removal of

quirements of 3.10.7.1
blopmental models. In

fabrication process to
rcing or modifying the

or complete connector
g support clamp. The

nt’shall be interpreted to mean that with the connector unmated and the fif

st wiring support clamp

loosened, the wiring will permit the front end of the connector shell to extend 0.5 inch beyond the point normally required
to properly mate the connector. Slack for replacement of potted connectors shall be, as a minimum, the length of the
potting plus one inch. Connectors terminating size 8 and larger electrical wires, RF cables, and fiber optics cables shall
not be subjected to retermination slack requirements.

For fiber optic cabling, cable slack at the connector ends of the cabling (i.e., slack from the last primary support at the
connector end) shall allow the cabling to extend from 0.5 to a maximum of 1 inches beyond the point required for mating
the connector.

3.10.7.2 Lug Termination

At each end of a wire terminated by a lug, a minimum length of slack equal to twice the barrel length of the lug shall be
provided. For copper wire, size 2 and larger, and aluminum wire, size 4 and larger, the minimum length of slack shall be
equal to one barrel length of the lug. The slack shall be in the vicinity of the lug and available for replacement of the lug
by maintenance personnel.
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3.10.7.3 Strain Prevention

The wiring installation shall be designed to prevent strain on wires and electrical/optical cables, junctions and supports.

3.10.7.4 Free Movement

The wiring shall permit full extension of shock mounts and vibration isolators mounted on equipment.

3.10.7.5 Wire Shifting

The wiring installation shall permit shifting of wiring and equipment necessary to perform maintenance within the vehicle.

3.10.8 Electromagneti

Electrical wiring, includg
accordance with MIL-S
3.10.9 Ignition

Flexible metallic condu

Magneto ground cablg
containing other electri

3.10.10 Compass Devi

Electrical wiring and g
direct current in the
ground return wire twis

3.10.11 Lug Terminate
Lug terminated wires s

identification, wiring sh
This may be accomplis

Fanning strips are preférred except in junction boxes, fuel tanks, ground studs, and areas where sj

3.10.12 Sensitive Circul

Sensitive circuits such
be accomplished by u
stud between sensitive

a’Faa of compasses or the sensitive pickup elements of compasses shall

o FETRETENS
CUIMTpativinty

ing RF and antenna cables, shall be routed so as to minimize elé¢trom
TD-464.

t of a type specifically approved by the procuring activity shall be used for
s (except the induction vibrator output cable) shall\not run through con
Cal cables.
btion

und return paths shall be installed so a§ not to cause a compass deviati
ed with it to neutralize the magnetic field.
| Wires
nall be installed so as to reduce human error in assembly to adjacent termin
all be so routed and.supported so as to reduce human error in assembly
hed by use of fanning strips; different stud sizes or control of wire length
ts
s low>power level signal circuits shall be kept separate from other circuits

5ing\separate connectors for the sensitive circuits and by having at least
circuits and other circuits on a common terminal board.

agnetic interference in

magneto cable circuits.
duit or junction boxes

bn. Each wire carrying
have a corresponding

als. In addition to code
to adjacent terminals.

5 from tie down points.
ace is not adequate.

at junctions. This shall
one grounded terminal

3.10.12.1 Electroexplosive Subsystem Wiring

All circuits associated with electroexplosive subsystems shall be routed in twisted shielded pairs. All circuits and junctions
shall be shielded without discontinuities or gaps in the shielding. Wire shields shall be bonded around the circumference
of connectors. All firing and control circuits associated with ordnance and explosive subsystems shall be kept separate
from other circuits at junctions.

3.10.12.2 Electroexplosive Subsystem Wiring (for Air Force use)

All firing and control circuits associated with ordnance and explosive subsystems contained within junction boxes shall be

coded with a red stripe

in accordance with FED-STD-595, color 11105.
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3.10.12.3 Sensitive Circuits

Fuel probe wiring shall be physically separate from power wiring throughout its entire length including connectors,
terminations, and junction boxes.

3.10.13 Power Systems

Electrically unprotected wiring of the primary electrical power system shall not be bundled or grouped with distribution
circuit wiring. Wiring from two or more sources shall not be in the same bundle or group to prevent a single damage from

affecting more than one power source.

3.10.14 Essential Equipment

Wiring to each system

shall be separately royted from other wiring. Essential engine circuits shall have their wiring s

damage to any circuit

separately from all othg

3.10.14.1 Full authority

of paragraph

a.
jacketing material,
aircraft or otherwis

used when routed
that is suitable for

For all other aerosy

backshells that do
loosening.

3.10.15 Redundant Cir

Wiring to equipment p
affecting the other. (
systems, the redundan
cable affecting the ope

Primary Flight Cor

Connectors and cq
applications. Threaded coupling mated ‘pairs of connectors shall employ self-locking cou

which must operate to maintain flight control of the vehicle under normalo

for one engine from affecting circuits of any other engine.
r circuits.

Propeller g

Fly-By Wire systems: In addition to the related wire routing/separation and
3.10.6, 3.10.8, 3.10.13, 3.10.14, 3.10.15 and 3.14.6 thedollowing provision§

ngth in a manner which associates that bundle with a specific channel
Closely spaced color-coded identification sleeves or similar means may be U

trol Wiring: For helicopters wires having, functions that can directly affeg
b affect flight safety shall be size 20 minimum except that size 22 anneale

Lise in circuits where during a fire,\rhaintenance of electrical integrity is req
ace vehicles wire selection shall-be per Appendix “A”.

nnector accessories for use in such applications shall be military qualifie

not include self-locking coupling mechanisms shall be secured in accordary

Cuits

brforming duplicate functions shall be run in separate bundles to prevent
n airborne vehicles that employ dual or multiple redundant MIL-STD-15
[ data bus cables shall be run in separate bundles and routed to prevent d

[ emergency conditions
o routed as to prevent
ircuits shall be routed

shielding requirements
5 shall be incorporated:

Channel separation: Each channel of such systems shall be routed in‘separate bundles that are distinctively marked
throughout their Ig

Color coded harness
sed for this purpose.

t the flight path of the
d copper wires may be

n twisted triples or with at least three-other wires. Wires shall be of a type specified in Appendix “A”

uired for a limited time.

d for use in aerospace
pling rings. Connector
ce with 3.14.7 to avoid

Hamage to one system

53 multiplex data bus

hmage to one data bus

ation of the redundant data bus or buses.

3.10.16 High-temperature Equipment

Wiring shall be kept separate from high-temperature equipment, such as resistors, exhaust stacks, heating ducts and de-
icers, to prevent insulation deterioration.

3.10.17 Nacelle Wiring

Wiring in an engine nacelle, from the point of disconnection for removal of the engine, shall be interchangeable between
all engine installations having identical equipment and for the same series of vehicle. A means for positively ascertaining
clamp locations shall be provided for wiring that must be unclamped for engine removal. This shall be accomplished by
permanently attaching clamp brackets to supporting parts.
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3.10.18 Wiring in Bilges

Wiring in bilges shall be installed at least 6 inches from the centerline of the aircraft except where attachment to
equipment located in this area is required. Wire types susceptible to moisture degradation shall not be used in bilges.

3.10.19 Engine Mounted Accessories
For direct attachment to engine mounted accessories, wire smaller than size 20 shall not be used. When size 20 wires
are used, they shall be high-strength alloy conductor and when terminated in connectors, the connector shall provide

support and prevent strain on terminations. The wires shall be adequately grouped, spot tied and supported.

3.10.20 Wheel Well Areas

Conduit or other protedtion shall be provided for all wiring in wheel well areas. Flexible tubing, abrasion resistant tape or

braided outer jackets 4
shall be provided at a
accordance with 3.11.6

re acceptable for use where wiring is properly supported. When tubing i
| trap points and at the lowest point between each set of support_clam
. Wire types susceptible to moisture degradation shall not be uséd)in whee

used, drainage holes
s. Taping shall be in
well areas.

3.10.21 Slide Mounted [Equipment

or electrical/optical cable to slide mounted equipment, sufficient wire or electri¢al/optical cable shall be
de mounted equipment to slide in and out without damage, and permit unmating of the connectors.

When connecting wires
provided to permit the sl
3.11 Protection and Sppport

Wiring shall be supported to meet the following requirements:

a. Prevent chafing as|defined in 2.4.4.

b. Secure wiring wherle routed through bulkheads apd:structural members.

c. Properly group, support and route wiring in junction boxes, panels and bundles.

d. Prevent mechanicgl strain or work hardening that would tend to break the conductors, optical fipers and connections.

e. Prevent arcing or loverheated wiring from causing damage to mechanical control cables, and associated moving
equipment.

f. Facilitate reassembly to €quipment terminal boards.

g. Prevent interference hetween wiring and other equipment.

h. Provide support for wiring to prevent excessive movement in areas of high vibration.

i. Dress the wiring at connectors and terminating devices in the direction of the run without deformation of grommet seals.
3.11.1 Primary Support

Primary support of wiring shall be provided by metal cushion clamps and plastic clamps (See 3.11.1.1) in accordance with
AS23190, AS21919, spaced at intervals not to exceed 24 inches. AS23190/4 is the prefered wiring support clamp. In
addition, where wiring is routed through cutouts in any aircraft structure, clamps shall be installed as necessary to meet
the protection and anti-chafing requirements of this specification. Open wiring contained in troughs, ducts or conduits is
exempt from this requirement. Rigid portions of harnesses shall be supported by clamps spaced at intervals not to
exceed 42 inches. Clamps for harnesses other than round shall be shaped to fit the contour of the harness and shall
provide a snug fit. Plastic clamps shall not be used to support rigid portions of harnesses. Use of plastic cable straps as
primary support is prohibited. The primary support of wiring shall not be attached to adjacent wiring. Only metal clamps
with cushions shall be used to support fiber optics cables.
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3.11.1.1

Plastic Clamps

Plastic cable clamps in accordance with AS23190 may be used on horizontal wiring runs provided every fourth clamp is a
rubber cushion type. The first clamp immediately adjacent to wiring terminations for wire bundles greater than 0.125 inch
diameter shall be a metal cushion clamp. The use of plastic cable clamps on other than horizontal wiring runs shall be
avoided unless the installation is such that slack cannot accumulate between clamping points, and then every fourth

clamp shall be a metal

3.11.1.2 Clamp Size

cushion type. Any clamp that incorporates a plastic strap is prohibited.

Primary supporting devices shall be of the size, which holds the wiring in place without damaging the wire insulation or

degrading the performance of optical or RF cables.

If the called out clamp size is too large to properly grip the harness

and the next size smaller would crush the harness, tape types in accordance with 3 11 2 3 may be used to provide a

proper fit in the clamp
grip.

3.11.1.3 Supportat C

Wiring terminating in p
by adapters, clamps, p

3.11.1.4 Metal Cushid
When metal cushion
installation environmen
other applications.

3.11.2 Secondary Suq

Secondary support of
3.11.2.4. Lacing ties sh

3.11.2.1 Tying tapes
physical prop
3.11.21.1 The A-A-5

Glass Finig
application

bnnectors

ugs shall be supported to dress the wiring in the direction of the run. This
ptting, wire guides, or other means acceptable to the procuring activity.

n Clamps

Clamps are used for primary support, their physical properties must bg
t. Cushion compounds are formulated to meet specific requirements and
port

viring harnesses, bundles or groups shall be provided by devices selecteq
all be placed as secondary supperts at a spacing no greater than 6 inches.

shall be in accordance with A-A-52080, A-A-52081, A-A-52082, A-A-520
erties of the tapes must be compatible with the installation environment.

P084 Aramid FinishC (sizes 2 or 3) tape is preferred for general applicg

D.

3.11.2.2 Plastic cable

straps in accordance with AS23190 installed with tools in accordance with N

priginal clamp provides

may be accomplished

compatible with their

may not be suitable in

from 3.11.2.1 through

B3, or A-A-52084. The

tions. The A-A-52083

h D with the additional Finish C (sizes 2 or 3) tape is preferred for high temperature (engine area)

1S90387. Use of plastic
bcurement or use

cable straps TS secondary support shall not be permitted on aircraft intended for military pr

3.11.2.3 Insulation Ta

Insulation tape shall be

pe

in accordance with 3.11.3.9 or 3.11.6.1.

3.11.2.4 Protective outer covering for a protected harness.

3.11.3 Limitations on Support

3.11.3.1
3.11.3.2 Deleted.

3.11.3.3

included to eliminate the possibility of entrapment of liquids.

3.11.3.4 Deleted.

Continuous lacing shall not be used, except in panels and junction boxes where this practice is optional.

The use of insulating sleeving for the protection of wiring shall be kept to a minimum. Provisions shall be
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3.11.3.5

3.11.3.6

3.11.3.7

3.11.3.8

3.11.3.8.1

3.11.3.8.2

3.11.3.8.3

3.11.3.84

3.11.3.8.5

3.11.3.8.6

3.11.3.8.7

3.11.3.8.8

Wiring shall not be tied or fastened together in conduit or insulation sleeving.

Electrical/optical cable supports shall not restrict the wiring in such manner as to interfere with operation of
shock mounts.

Tape or cord

shall not be used for primary support.

Plastic cable straps shall not be used in areas when the restrictions of 3.11.3.8.1 through 3.11.3.8.8 apply.

Where the

total temperature (ambient plus rise) exceeds 85 °C (185 °F).

Where failure of the strap would permit movement of the wiring against parts which could damage the
insulation or allow wiring to foul mechanical linkages.

Where faill

In high vibration areas.

In areas of
umbilical o

Where exp|
To tie wires

Where the

3.11.3.9 Silicone adhgsive polytetrafluoroethylene (PTFE) Type 1 tape in accordance with A-A-5

secondary su
When additig
temperature
specified car
that produce

3.11.4 Anti-chafing Pr

Chafing shall be pre
Metal braided or shig
areas where it is an
supports for separation

3.11.41

re would permit the strap to fall into moving mechanical parts.

severe wind and moisture problems (SWAMP), such as wheel - wells, near
other areas specified in the detail specification or contract,

psure to ultra-violet light might exist, unless the strapstare resistant to such
5, electrical cables, groups or harnesses within bundles.

bundle contains any fiber optics cable.

nal mechanical protection is needed, see 3.11.6.1. The choice of tape must
and fluid conditions. Alternate:tape types may be considered if the char
not fulfill the intended application. Plastic tapes that absorb moisture or h
chemical reactions with other wiring shall not be used.

bvisions

ented by routing and clamping bundles to prevent contact with equ
Ided harngsses shall have a protective external non-metallic covering
option. «\Spiral wrap and other chafe guard materials shall not be u
from,equipment and structure.

Edge and R

ing 'Grommets (see 3.11.6.4) shall be used when physical separatio

wing flags, wing folds,

exposure.

D474 may be used as a

pport to wrap wires or bundles together to provide a proper fit or as additional electrical protection.

take into consideration
acteristics of the tapes
ave volatile plasticizers

ipment and structure.
except for fire zone
sed in lieu of primary

h between wiring and

equipment or structure edges is less than 0.375 (3/8) inches apart. The grommets sha

| be securely fastened.

The choice of grommets shall be determined by the grommet characteristics described in the component
specification and the environmental application. When mounted in feed through holes (cutouts), the remaining
opening (split or gap between grommet and adjacent clip) in edge grommets shall be no wider than 0.063
(1/16) inches. The split shall be a diagonal cut. The split or gap shall be placed in such a manner that, if the
wiring comes in contact with the grommet, the split shall be on the opposite side located away from the wire
pressure direction. Edge grommets shall be selected to conform with the sheet thickness (structure thickness)
ranges and geometric configuration (flat versus flanged or beaded hole) specified in the grommet specification.
NASM22529 cushioned metal edge grommets shall not be used on holes smaller than 2 inches in diameter.
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3.11.5 Special Cable Support

Support of individual optical or RF cables and of bundles containing optical or RF cables shall be subject to the following
additional requirements.

a.

the minimum required to prevent slipping.

Both primary and secondary support devices shall be installed so as not to exert greater pressure on the cable than

Pressure shall be evenly distributed around bundles containing cables, or around the cable if individually supported.

The support devices shall not deform the cables so that the characteristics of the cables are degraded.

Only tape as spec
installation shall m
installed with toolg
dielectrics. The te
3.11.3.8.8 for optic

3.11.6 General Purpo
The following items ma|
3.11.6.1

Self-adhering unsuppo
additional protection, s

be provided with draingge holes at all trap points and at eackylow point between clamps. The ta

tied or otherwise sui
guidance.

3.11.6.2
Unless preinsulated sg

shall cover the splices
ratings shall be comp|

temperature service requirements in.which they are installed.

3.11.6.2.1 Insulating {

Heat shrinkable insulat

ly be used for the protection and support of wiring and&elated equipment.

Tape Protectjon

Insulation Slg¢eving

||cd ;II 31121 aha” bc UDCd fUI tylllu buud:ca bUIItdilI;lly Rr uab:co. S

bet the requirements of 3.11.5a, b and ¢, except that plastic straps in,acg
in accordance with MS90387 may be used for tying bundles contajnin
nsion adjustment on the MS90387 tool shall be set so that the requirement
bl cables.

e Protection and Support Hardware

ted silicone tape in accordance with A-A-59163 may be used to wrap aroy
ich as in wheel wells. The tapes shall be\applied so that overlapping layer

tably secured to prevent unwindings~ When alternate tapes are consid

lices and terminal lugs.are used, they shall be protected with insulation §
or terminal barrelsfand at least 0.5 inches of the adjacent wire insulation.
atible with the temperature service requirements of the wire and splic

Bleeving; Heat Shrinkable

ng sleeving shall conform to AMS-DTL-23053 or MIL-PRF-46846.

3.11.6.2.2

lection of the tape and
ordance with AS23190
j RF cables with solid
of 3.11.5a is met. See

nd wires or bundles for
5 shed liquids and shall
pe shall have the ends
ered, see 3.11.3.9 for

sleeving.  The sleeving
Sleeving temperature
es or terminals or the

Insulating Sleeving, Non-heat-shrinkable

Insulation sleeving shall conform to MIL-1-631 or MIL-I-3190. Non-heat-shrinkable sleeving shall be tied securely in place.

3.11.6.3 Terminal Nip

ples

A-A-59178 terminal nipples shall be used to provide overall insulation and protection on terminal lugs and studs.

3.11.6.4 Grommets

Edge grommets shall be in accordance with NASM22529 (NASM21266, NASM22529/1 and /2 etc.). The NASM21266

grommet shall be perm

3.11.6.4.1 Deleted.

anently bonded. Ring grommets shall be in accordance with NASM3036.
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3.11.7 Radius of Bend Measured to Inside Surface
a. Wire, electrical cable and harness. For wiring groups, bundles or harnesses and single wires and electrical cables
individually routed and supported, the minimum bend radius shall be ten times the outside diameter of the largest
included wire or electrical cable. At the point where wiring breaks out from a group, harness or bundle, the minimum
bend radius shall be ten times the diameter of the largest included wire or electrical cable, provided the wiring is
suitably supported at the breakout point. If wires used as shield terminators or jumpers are required to reverse
direction in a harness, the minimum bend radius of the wire shall be three times the diameter at the point of reversal
providing the wire is adequately supported.

Protected harnesses. The minimum bend radius, as measured on the inside radius of a protected harness, shall be
six times its outer diameter. In no case shall the bend radius of a protected harness be less than ten times the
diameter of the largestineluded-wire-er-elestrical-cable-

the cable. For flexible
or semi-rigid types, the

Coaxial cables. The minimum radius of bend shall not adversely affect the characteristies of]
type coaxial cabled, the radius of bend shall not be less than six times the outside diameter. R
radius shall not be |ess than ten times the outside diameter.

Fiber optics cable
manufacturer’s rec

e. These requirement
3.11.8 Drip Loop
Where wiring is dresse

3.10.7.1, a trap or drip
devices. Potted conne

3.11.9 Wiring Near M¢ving Parts

Wiring attached to ass

The minimum radius of bend for fiber optics cables shall be in acca
bmmendations and shall be sufficient to avoid excessivedosses or damage

5 also apply during shipping, handling and storage.

d downward to a connector, terminal block, ‘panel or junction box, in additig
loop shall be provided in the wiring.to>prevent fluids or condensate from
ctors and connectors containing only-fiber optics termini are exempt from thi

bmblies where relative movement occurs (such as at hinges and rotating p

rdance with the cable
o the cable.

n to the requirement of
running into the above
S requirement.

leces) shall be installed

or protected in such manner as to prevent deterioration of the wiring by the relative movement of the assembly parts. This

deterioration includes
Bundles shall be instd
replaceable units (LRU
flexing, pulling, abrasio

3.11.9.1  Wiring Near

Clamping of wires rou

Abrasion of one wire,"or electrical/optical cable upon another and excess
lled to twist instead of bending across hinges. Electrical/optical cables

h and othercffects of frequent removal and replacement of equipment.
Flight Centrols

ed near movable flight controls must be attached with steel or titanium

twisting and bending.
in the vicinity of line

s) and weapon. replaceable assemblies (WRAs) shall be protected against damage caused by

hardware and must be

spaced so that failure of a single attachment point can not result In Interference with controls. The minimum separation
between wiring and all components of movable flight controls shall be at least 2 inch throughout the full range of
movement.

3.11.10 Special Protection

Power feeders, including wires, electrical cables and busses shall be given particular mechanical protection such as in
the form of extra insulation, standoff mounting and separation. Bus centers shall be located within insulated enclosures,
isolated in order to prevent a fault to ground or phase-to-phase fault that would disrupt the electrical power system.
Wiring installed in locations, such as bilges and on decks or floors, shall be so located or protected that they will not be
damaged by maintenance personnel during normal maintenance or crew movement. Wiring installed in locations where
fluids may be trapped and the wires and cables contaminated, shall be properly routed and protected against fluid
damage. Also see 3.8.10.3 for installation guidelines on Filter Line Cable.
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3.11.11 Gas and Fluid Carrying Lines and Tubes

Wiring shall be supported independent of and with the maximum practicable separation from all fluid-carrying lines, tubes
and equipment. Separation clamps shall not be used for primary support (see 2.4.19) but are permitted to maintain
separation requirements for wiring. Wiring shall be routed above, rather than below liquid carrying lines, tubes and
equipment to prevent contamination or saturation of the wiring in the event of leakage. Where this routing is not
practicable, the wiring shall pass below the lines at an angle rather than parallel to the lines. Terminating devices shall
not be placed under any lines. Wiring shall not be attached to fluid carrying lines, tubes and equipment unless they
require electrical connections or their separation is less than two inches. In areas where separation is less than 2 inches,
the wiring shall be installed to maintain positive separation of at least 0.500 inch. Examples: (a) separate the wiring from
the line with a suitable separation device, (b) attach the wiring to primary support(s) at the closest proximity of the wiring
to the line. Where lines and wiring are installed such that they are separated by rigid nonmetallic conduit, metal conduit,
ribs, webs, frames, minimum separation
requirements do not ap

channals
AHRRESS

ply.

axtrusions.
X HUSHORSS

strinaars
tHHRgers;

3.11.12 Wiring Through Fuel Tanks

Wiring should not be rguted through fuel tanks except where there is no alternative. ,Wiring that must be routed through

fuel tanks, but that is n
passage so as to prec
facilitate the removal g
will preclude electrical

3.11.13 Wiring Inside F

Wiring that is essentia
there is no alternative
millijoules must be end
fuel must have an ins

ot part of the fuel management or control wiring shall be routed through a
ude contact of the wiring insulation and the fuel. Theschannel or passag
nd repair of the wiring without removal of the fuel tank}yand shall have a f
ontact. Fiber optics cables are not recommend for fouting through fuel tan}

uel Tanks

to the operation of fuel management or control system, may be routed i

Wiring that is used in circuits that are capable of generating energy le
ased in a grounded metal conduit having a fluorocarbon liner. Wiring tha
hlation system which is compatible) with the fuel and fuel vapor. Clamps

attach wiring inside fue
other items that could

be used inside fuel tanks.

3.11.14 GFAE Equipm
GFAE equipments furn
reduced. The excess
possible fouling of mov

3.12 Ground Return

tanks must also be compatiblefwith the fuel and fuel vapor. Tie tape, string
ecome loose and clog fuel filters shall not be used inside fuel tanks. Fibe

nt Wiring
ished with wiring and connectors which are excessive in length shall not

ength shall’be grouped and supported in a manner which will prevent da
ng parts.

dry access channel or
e shall be of a size to
uorocarbon liner which
S.

nside fuel tanks only if
vels greater than 0.02
comes in contact with
and hardware used to
, mechanical straps, or
optics cables shall not

have the wiring length
mnage to the wiring and

The electrical power

Individual ground wire connections shall be made using terminal lugs secured by threaded fasteners.

source grouna terminals snall be connhected 10 the primary metallic St

ucture of the vehicle.
Assembly

procedures in accordance with ARP1870 are recommended for electrical bonding and grounding. For current return
leads of size AN-4 (AWG-4) or larger wire, the bonding connection shall not be made directly to primary structure but shall
be made by connecting the ground wire’s terminal to a tab of sufficient size to conduct ground current, attached to the
structure with at least three fasteners not arranged in a straight line pattern. The vehicle structure shall serve as the
ground return circuit unless system considerations require separate ground return wiring. Equipment that incorporates a
ground terminal shall be grounded by the shortest suitable ground wire. Equipment that is internally grounded and that
does not incorporate a ground terminal shall be grounded by the shortest practicable ground wire if suitable grounding is
not provided by the equipment mounts, or if corrosion of the mounts is likely to occur. Ground return wiring shall not be
connected to magnesium. Electromagnetic environmental effects interface requirements and verification criteria shall be
in accordance with MIL-STD-464.
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3.12.1 Shielded Wire Grounding

Shielding shall be in accordance with vehicle system requirements.

In harness applications, shields shall be terminated

as close as practicable to the connectors, and specifically within the booted areas of breakout terminations.
Electromagnetic environmental effects interface requirements and verification criteria shall be in accordance with MIL-

STD-464.

3.12.11

AS83519 shield terminators shall be used in terminating tin and silver coated shields except when the operating

temperature they are to be installed in exceeds the maximum rated operating temperature of the device.

Control temperature solder devices shall be installed in accordance with AS4461.

The

shield shall be covered with shrink sleeving.

o

unterminated end of a

3.12.2 Multiple Groungs

No more than four grg
AS81714 may be use
Each ground for elect
ground points. Ground
the same power sourcq
3.12.3 Insulated Equig

Electrical equipment sU
series connected and {

3.12.4 Bonding Surfad

Surface preparation fo
other high-resistance 1
connection between th
smooth surface withou
hardware installation,

accordance with MIL-[
shall be restored to thg

'

und wires shall be connected to a common ground stud. Ground?mod
for multiple grounds. No more than 16 ground wires shall be eobnecte
c power sources (primary, secondary, conversion, emergency) shall be
s for utilization equipment may be connected to a common gretind point o
provided these equipments do not perform duplicate or overlapping functio

ment Boxes

ch as relays mounted on insulated surfaces shall:be individually connecte
hen grounded by a single wire to a ground stud,

e Preparation

an electrical ground shall be accomplished by removing all anodic film, gn
haterials from the immediate area\io insure a suitable minimum radio freq
e terminal and adjacent structuré. The means used to remove any protectiy

cleaned surfaces shall be’ protected with a corrosion resistant condu
TL-5541 Class lll. After hardware assembly, the mating surfaces aroun
original finish, or if'subject to fuel exposure, shall be sealed with a compo

environmental require

3.12.5 Bonding and g
suitable for the
threaded hard
a tight connect
temperatures
Cadmium plated

and anodized hardware, shall not be used.

3.12.6 External Groun

ents of the area.

rounding atfachments hardware shall be of conductively plated material
temperature and the other environmental and mechanical requirements

t removing excessive material’ under the protective finish. After cleaning,

Lle in accordance with
d in a ground module.
connected to separate
nly when supplied from
ns.

d to ground rather than

ease, paint, lacquer, or
uency (RF) impedance
e finish shall produce a
but before grounding
ttive protective film in
1 the ground hardware
und in accordance with

and construction that is

of the connection. All

are connections shall utilize a split lockwasher with either plain or self-lock

on wndeér all conditions. Aluminum hardware and MS25083 bonding jumpe
bove 300 °F. Cadmlum plated steel hardware shaII not be used at temp

Internal or external tooth lockwashers shall
jumpers shall be the non-quick disconnect type and shall be in accordance with MS25083 or contractor designed
equivalent.

d Terminals

ng hardware to ensure
rs shall not be used at
ratures above 550 °F.

, zinc plated, unplated
not be used. Bonding

Equipment which includes a ground terminal or pin, which is internally connected to exposed metallic frames or parts,
shall have a ground wire connection to the terminal or pin.

3.13 Conduit

Conduit may be used where necessary to protect wiring or to facilitate maintenance in inaccessible areas. Use of conduit
requires procuring activity approval unless specifically required elsewhere in this specification. Metallic conduit may be
used for shielding to meet the requirements of MIL-STD-464, subject to approval by the procuring activity.
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3.13.1 Rigid Metallic

Rigid metallic conduit shall be aluminum or aluminum alloy tubing.

3.13.2 Flexible Metallic

Flexible metallic conduit shall conform to AS6136 and shall be used only when rigid metallic conduit is impractical.
3.13.3 Nonmetallic

Nonmetallic conduit shall be of a material satisfactory for the installation environment. Polyvinyl chloride shall not be
used.

3.13.4 Size

In determining the dianeter of conduit to be used, the wiring which is to be installed therejn 'shall be bundled together and
the maximum diameter) measured. The maximum diameter shall not exceed 80% of the internal diameter of the conduit.
Maximum diameter wirg and electrical/ optical cable permitted by applicable specifications shall be¢ used or allowed when
taking this measurement.

3.13.5 Fittings

Conduit fittings in accprdance with AS10380 or other applicable drawings shall be used in cgnjunction with metallic
conduit. Nonmetallic cpnduit shall be terminated with approved AN or MS fittings. Rigid metallic and nonmetallic conduit
used for wiring inaccegsible areas need not be terminated provided the conduit is suitably flared or rounded and sharp
edges removed.

3.13.6 Conduit Installgtion

Conduit shall be install¢d to withstand vibration and normal service abuse.
3.13.7 Support
Conduit shall be suppofted so that strain onthe ferrules is relieved.
3.13.8 Drainage
Where practicable, metallic and\nonmetallic conduit shall be installed so that fluids or condensate will not be trapped.
Suitable drainage hole$ shall’be provided at the low points, except for magneto ground cable conduit and metallic flexible

conduit. Tape (nonadhesive)used as a wrap around wiring shall also have drainage holes at the|low points. Burrs shall
be removed from draingg€holes in metallic conduit and from the conduit fittings.

3.13.9 Grounding

Metallic conduit carrying electrical wiring shall have a low-resistance bond of less than 0.10 ohm to structure at each
terminating end and break point. The bonding path may be through the equipment at which the conduit terminates.
Bonding connections to the conduit shall be made with an AS7351 clamp and a bonding jumper, with one terminal
secured to the clamp with threaded fasteners. Surfaces between clamp and conduit and between terminal lug and clamp
tab shall be prepared to insure a suitable low-resistance bond. After cleaning, but before clamp installation, aluminum
conduit surfaces shall be conductive conversion coated in accordance with MIL-DTL-5541. After bonding hardware
assembly, mating surfaces around the ground hardware shall be restored to the original finish or, if subject to fuel
exposure, shall be sealed with a compound in accordance with AMS-S-8802.

3.13.10 Ignition Conduit

The ignition ground conduit for each engine shall be separately routed to prevent a single damage from affecting more
than one engine.
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3.13.11 Radius of Bends

The radius of bend of conduit shall allow the bend radius requirements of 3.11.7 to be met. Conduit and conduit fitting
bends shall not cause chafing of the wiring.

3.14 Connectors

Except for hermetic connectors with only pin type design, connectors shall be selected so that contacts on the “live” or
“hot” side of the connection are socket type rather than pin type to minimize personnel hazard and to prevent accidental
shorting of live circuits when the connector is unmated. When using special contacts such as thermocouple or coaxial,
circular electrical connectors shall be specified on installation drawings using the A and B suffix when applicable in the
connector part number. The “A” designation without pins and the “B” designation without sockets, indicate special

applications for the co

nnector.

The selection and use of connectors for fiber optics cable shall be approved by the

procuring activity. Only
equivalent shall be use

3.14.1 Environment R

Circular power and cin
service conditions inclu
as well as sealing at w
potting may be used W
wiring terminated at the
that connector (see 3.8

3.14.2 Contacts

Connectors using remo
AS39029 or the applicg
specification. Wire barrel
and 8 contacts. Contrad
contractor’s tooling will g
only specify MIL-DTL-22
3.14.2.1 Spare Conta
When crimp contact d
applicable sealing plug
shall not be installed
containing fiber optic t¢
of the largest size that

caonnectore—that withetand o minimiim ~f ENN hanire onlt oneavy wwhan tac
SO e Ctoro—trat— v itrotoro oo oS o oTouro—Satt—Spray —vwHer ey

i
esisting Connectors

cular signal connectors shall be sealed against the ingress ©of-water and
ding changes in altitude, humidity and temperature. The connectors shall

re ends. Environment resisting connectors having wire/sealing grommets

here a grommet seal connector would not be suitablé (see 3.14.8). The

connector that has a wire sealing grommet shall comply with the wire diam
6).

ble connector specification. Wire size\shall be within crimp barrel size range
contact bushings, in accordance with /AS33481, shall be used when crimping so
tors may use automatic, semi-automatic, or hand crimp tools for production.
rovide the same performance:as specified by AS39029 or the connector speci
20 tools for the tools specified in the component specification or contract replacs

Cts

onnectors arg‘used, the unused contacts shall be installed in unused

s shall be inserted in unused grommet holes of environment resistant con
vhere they jinterfere with the free movement of the spring loaded socket
rmini,, For potted connectors, each spare contact shall have a pigtail attach

ted per EIA 364-26 or

water vapor under all
have an interfacial seal
are preferred; however,
butside diameter of the
eter range specified for

able crimp type contacts are preferred fo,solder contact types. Contacts shqll be in accordance with

as specified in contact
me wire sizes in size 0, 4

Contacts crimped with
fication. Contractors will
ment.

cavities. MS27488 or
hectors. Sealing plugs
termini on connectors
ed, consisting of a wire

cancbe-accommodated by the contact and extends 5 to 7 inches beyond th

e potting material. The

i ted dead-end caps or

pigtails shall be identified-and dead-ended. In firewall applications there shall be no unwired spare contacts. All unused
contact cavities shall mmmmmmmmwml

equivalent. M85049/80-XX Shiélded, Coaxial and Twinax dummy contacts shall be install

contact cavities in the unpressurized areas (except firewall).

ed in designated unused pin

3.14.2.2 Electrical connectors that contain fiber optic termini shall have empty cavities filled with either spare electrical
contacts or dummy termini unless they interfere with the configuration of the mating connector. Connectors with
fiber optic pin termini, whose mating connector have the alignament sleeves built-in, must use special contacts
with a shorter pins to preclude damage to the mating termini.

3.14.3 Fireproof and Firewall Connectors

These connectors shall be thread-coupled, self-locking connectors with crimp contacts and corrosion-resistant steel
shells. Where it is necessary to maintain electrical continuity for a limited time under continuous flame, both the
receptacle and mating plug shall be fireproof. If only flame integrity is necessary without the need for electrical continuity,
only the receptacle needs to be fire-proof. Fireproof and firewall connectors shall meet the Class K, KT or KS
requirements of the applicable military specification.
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3.14.4 Coaxial and Triaxial Connectors

Coaxial and triaxial connectors shall be suitable for the application and shall be covered by military specification. Series
N, C, BNC, TNC, SC, SMA, SMB and SMC shall be in accordance with MIL-PRF-39012. Category B connectors of this
specification shall be used only on original equipment. When using Category B connectors, the contractor shall specify
an equivalent field replaceable connector as defined on the latest issue of MIL-PRF-39012 for replacement as a
maintenance or repair item. Category B connectors are not recommended for maintenance or repair. Category E and F
connectors of this specification shall be used for applications using semi-rigid coaxial cables. Pulse series connectors
shall be in accordance with MIL-DTL-3607, LC series with MIL-DTL-3650, twin series with MIL-DTL-3655, environment
resisting series with MIL-DTL-25516, strip line with MIL-DTL-83517, adapters with MIL-PRF-55339, and triaxial
connectors with MIL-PRF-49142. Where connector parameters beyond the scope of the military specification are
required, nonstandard commercial types may be utilized provided that they meet the general requirements of the
applicable military specification and are approved by the procuring activity.

3.14.4.1 Coaxial Rigid
Coaxial rigid lines that
connectors for purging

3.14.5 Connector Inst

Connectors shall be ug
remove or service equ
provide hand holds or
Receptacles in pressu
shall be used in all hole
3.14.5.1 Circular Con
Adequate space shall K
shall be provided arou

connector installation,
clearance shall be pro

Lines

employ air dielectric shall be provided with air passage bulkhead-connect
Aand pressurization of the lines.

bllation

ed to join harnesses to equipment or other harnesses when frequent discq
ipment, components, or wiring. Connectors shall*be located and installe
foot rests to operating and maintenance personnel, or be damaged by car:
ized structure shall preferably be installed withsthe flange to the high pre
s of flange mouned connectors.

hector Installation

e provided for mating and unmating circular connectors without the use of

and the number and size of<the connectors prohibit this spacing. In such
ided around the connector.) Where connectors can be sequentially mated

clearance in a swept @rea of at least 270 degrees around the connector at the start of the ren

sequence shall be pr
demonstration of conn
activity.

Airframe connectors, w
is located to the top. W
Both plug and receptag

pvided. Where the\3/4 inch or 1 inch/270 degree swept area requir
ector removal and;installation shall constitute compliance, when approv

hen installed with the axis in a horizontal direction, shall be positioned so
hen the:connector axis is vertical, the master keyway shall be positioned to
le shallbe visible for engagement and orientation of the polarizing key(s).

brs and pressure fitting

nnection is required to
d so that they will not
jo and stored material.
ssure side. Fasteners

ools. At least one inch

nd the coupling rings of circular connectors, unless size of the equipment or area available for

cases, at least 3/4-inch
and unmated a 1-inch
noval and replacement
ment cannot be met,
d by the procurement

hat the master keyway
the front of the vehicle.

3.14.5.2 Rectangular

Adequate space shall

onmnector trstattation

be provided for mating and unmating rectangular connectors. Rectangu

lar connectors may be

mounted in close proximity, or stacked, provided that each one can be mated or unmated without first unmating adjacent
connectors. Access for tools during mating or unmating is required.

3.14.5.3

In-line Connector Installation

Except for coaxial and data bus connectors, in-line connectors shall be installed using primary support (see 3.11.1 and

2.4.19).
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SAE

3.14.5.4 External Ground Power Installation

The safe and convenient location of an external power receptacle shall be a prime consideration to facilitate servicing and
to minimize hazards to the ground crew. The external power receptacle shall be in accordance with AS81790 and
installed in accordance with MIL-STD-7080. The receptacle shall be installed with the small contact at the bottom
(6 o’clock position). For 270 volt DC external power receptacles, a means shall be provided to eliminate potential arcing
by automatically shutting off ground power before the electrical separation of power pins and sockets can occur. This can
be accomplished by controlling electrical engagement of the control contacts so the continuity necessary to enable
continued application of 270 volt DC power is interrupted before electrical disengagement of power pins/sockets occurs.
The receptacle shall not be located in or near hazardous areas such as air inlets or exhausts, auxiliary power unit or jet
fuel starter exhaust, propellers or propeller blasts, or fuel servicing or vent areas. The external power receptacles shall be
accessible from ground level. The receptacle shall not be located more than 6 feet above the bottom of the air vehicle
wheels. At no time sh; 0 j ptacle. The receptacle

shall be located in a p
external power plug sh

g being modified. The

all be in accordance with AS7974. The external power receptaclescshall|be protected from dirt,

fluids, and other containinants when it is not in use. The receptacle shall be prominently-identified to facilitate air vehicle

servicing. The recepta

3.14.6 Locations with

Connectors used to prd

so that it will be impos

supported such that 4

selection for a multiple

a. First, the connecto
b. Second, the conne
c. Third, if none of th
the wiring near th
connectors is mour
3.14.6.1 Connector D

Receptacles shall be s
and not into the recept
wells, etc., shall be gi

!

Cle location shall take into consideration the ease of repair and replacement
Multiple Connectors

vide separation of or connections to multiple electric cirguits in the same lo
Sible to mate the wrong connector in another mating«unit. It is preferred th
n improper connection cannot be made. The <order of precedence for
connector location shall be as follows:

s shall be different sizes or have differentiinsert arrangements.

ctors with the same insert arrangements shall have alternate insert positions
above requirements can be met, identical connectors shall have color coq
connector which identifies:the associated connector mating half.
ted, the connector shall be.¢oded by a color identifier on the adjacent struc
rainage

p positioned that when unmated for maintenance operations, fluids and con

hcle. Connéctors installed external to the vehicle proper, such as in engin
n special attention to protect against entry of oil and moisture into the conn

cation shall be installed
at wiring be routed and
making the connector

or keying positions.

ed sleeves attached to

In cases where one of the

ure.

lensate will drain out of
b compartments, wheel
ector such as taping or
may be left unmated.

\
sealing mated connenItors afd>providing protective covers for receptacles and plugs which
Connectors shall not b¢ meuntéd or located in a position where they will support standing water.

3.14.7 Safety Wiring

Non-self-locking threaded coupled connectors located in engine nacelles, areas of high vibration (excluding connectors
on shock-mounted equipment), and in areas which are normally inaccessible for periodic maintenance inspection, shall
have the coupling nut safety-wired or otherwise mechanically locked to prevent opening of the connector due to vibration.
When safety wiring is required on electrical connectors or connector accessories which use threaded coupling rings, or on
plugs which employ screws or rings to fasten the individual parts of the plug together, the components shall be safety
wired in accordance with NASM33540 using 0.020 inch wire (Inconel or Monel) in accordance with NASM20995. Safety
wire may also be installed in accordance with AS4536 using 0.020-inch diameter wire (Inconel) in accordance with
AS35009.
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3.14.8 Potting

Connectors that require potting shall be potted with MIL-PRF-8516 sealant for operating temperatures not exceeding
93 °C (200 °F). Where operating temperatures exceed 93 °C but do not exceed 232 °C (450 °F), sealing compound in
accordance with MIL-PRF-23586 may be used. Where resistance to oil and fuel is required and temperatures do not
exceed 125 °C (275 °F), MIL-M-24041 molding and potting compound may be used. For higher temperatures, potting
shall not be used unless specifically approved by the procuring activity. If protective sleeving, identification sleeves,
jacketing or braiding is terminated at a potted connector, it shall not extend into the potted material. Insulated sleeving
shall not be used within the potted material of the connector. For Air Force procurement, all potting of connectors is
discouraged and requires specific application approval.

3.14.9 Delete.

3.14.10 Delete.
3.14.11 Dust Protectior]
Through production (ekcept when uncovered for assembly operations) unmated connectors sha

Plastic dust caps such|as those conforming to AS90376, NAS813 and NAS820 may be used for
connectors containing fiber optic termini shall be protected from dust and contarination.

Il be suitably covered.
this purpose. Unmated

3.14.11.1 Final Assembly Covers

Unmated connectors ¢
engaged to approved V|

3.14.12 Dummy Recep|

Dummy receptacles
connectors are not in 0
accommodate the unm
the related connector s

3.14.13 Provision Plugs
Connector plugs that a
receptacles provided fq

wiring, or adjacent equ

3.14.14 Connector Acc

n final installed assemblies, such as those .intended for test, future or d
apor-tight covers such as dummy receptacles.or chained protective covers.

facles

hall be provided for stowing unmated plugs or caps or protective co
perational use. The dummy reeceptacle shall be conspicuously marked and
ated connector or protective:cover. The dummy receptacle shall conform
becification.

re for equipment.to be installed later or for test purposes shall be secured b
r that purpése; in order that the plugs cannot swing on wiring and cause
pment, or.foul mechanical linkage.

BSSOries

ptional wiring shall be

ers when the related
conveniently located to
to the requirements of

y clamps, or to dummy
jamage to themselves,

Circular electrical connectors shall be provided with strain relief accessories in accordance with AS85049. Accessories
shall not be used to terminate ground wires or shields unless the accessory was specifically designed to terminate ground
wires or shields. Ground wires shall not be terminated to saddle clamp screws. Fiber optic connectors shall be provided
with strain relief in accordance with the individual connector specifications.

NOTE: When flexible conduit is used, additional strain relief is not required.

3.15 Deleted.

3.15.1 Deleted.

3.16 Deleted.
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3.17 Junctions

An uninterrupted wire and fiber optics cable is preferable to a junction. Only approved devices, such as permanent
splices, feed-thru bushings, terminal boards, terminal junction systems and connectors, shall be used for wire junctions.
The need and choice of junctions shall be determined by consideration of reliability factors, maintenance factors and
manufacturing procedures, in that order of selection. Solderless junctions are preferred. The use of solder junctions shall
be kept to a minimum.

3.17.1 Junction Installations

Junctions shall be installed so that they are mechanically, electrically, and optically reliable. They shall not be subject to
mechanical strain or used to support insulating materials, except for insulation on terminals and splices. Junctions shall

ato Cir
O

not depend upon insu
depend upon nonmetal

3.17.2 Preparation for

Wires and electrical ca
Table 2. Wires and filte
in accordance with AS!
more than 0.031 inch ¢
for size 10 and larger,

and splices. For termi
crimp barrel, which wil
portion of the conducto
3.17.2.1 Multiple Wire
Multiple wire may be ¢
within the range of the
the insulation support W

3.17.3 Junction Resis

Permanent junction reg
The resistance of other

3.17.4 Spacing and C

Electrical junctions sh
currents between circu

rondar aoran oot for oot tha oAt it oo
atOTS— OO CT— COTTPTC SSTOTT 1o rharan g o e~ CoTme o tor T agrtTt oot

ic parts retaining original shape when subjected to compression loading.
Crimp Termination

bles, when stripped for termination, shall not have more nickedhor broken s
r line cables shall be stripped in accordance with AS5768,Wire stripping {
768. When the stripped portion of the conductor is visible in the crimp con
f the conductor shall be exposed at the end of the batrel*for size 12 AWG
vhen the conductor is terminated. These dimensions{shall be applicable for
hal lugs, the stripped portion of the conductor shail*extend to a point beyo
not interfere with the stud, washer, nut or similar attachment device. F
F shall be visible in the inspection window.

Terminations

rimped in the crimp barrel of termiinal lugs or splices, provided that their t
Crimp barrel and are crimped under proper process control. The wires shall
ithout altering their insulation.

ance

istance shall not be greater than the resistance over that of an uninterrupte

reepage.Distance

bll have adequate spacing and creepage distance to prevent arcing arn
ts-~Suitable insulating barrier material may be used to provide necessary ci

uit continuity shall not

rands than specified in
ools shall be inspected
tact inspection hole, no
bnd smaller, 0.063 inch
contacts, terminal lugs
nd the open end of the
br splices, the stripped

ptal circular mil area is
fit into the diameters of

il wire of the same size.

junctions shall'not exceed the maximum resistance allowed by the specification for that device.

d detrimental leakage
eepage distance.

3.17.5 Protection

Special attention shall be given to ensure that electrical junctions are adequately protected from damage or short circuits
resulting from movement of personnel, cargo, shell cases, clips, and other loose or stored materials. This protection may
be provided by covering the junctions, by installing them in junction boxes, by locating them in such manner that
additional protection is not required, or by other means acceptable to the procuring activity.

3.17.6 Exposed Junctions

Exposed junctions and buses shall be protected with insulating materials. Reusable devices are preferred to non-
reusable material. Junctions and buses located within enclosed areas containing only electrical and electronic equipment
are not considered as exposed. Compartments housing electrical and electronic equipment but which are naturally
adaptable as stowage areas or which are not protected against occasional debris, etc., shall not be considered as
enclosed areas. Terminal junctions located in wheel wells shall be protected against the effects of water thrown by the
wheels.
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3.17.7 Essential Circuit Junctions

Junctions in circuits that affect the operational safety of the vehicle shall be particularly protected to ensure a maximum
degree of reliability. These junctions shall be individually encased with insulating material to insure electrical insulation
and isolation from foreign material.

3.17.8 Aluminum Wire Junctions
Special attention shall be given to aluminum wire and cable installation to guard against conditions that would result in

excessive voltage drop and high resistance at junctions that may ultimately lead to failure of the junction. Examples of
such conditions are improper installation of terminals and washers, improper torsion (“torquing”) of nuts, and inadequate

terminal contact areas.

3.17.9 Accessibility
All junctions shall be ac
power for any vehicle
convenience.

3.17.10 Nonmetallic Cd

Nonmetallic junction cg
affected by applicable

cessible for inspection and maintenance without requiring electrical, hiydra
system or equipment. This shall include those junctions that care insta
vers

vers, such as fabric or plastic, shall maintain a high dielectric resistance an
fluids. They shall be installed in such a manner that mechanical mo

interference, that fastefers are unable to cause short circuits, and that proper drainage is provided

proximity with high tem
encountered without dg

3.18 Junction Boxes
Junction boxes may be
3.18.1 Junction Box G

Junction boxes may be
with an insulating mate

perature equipment, such as resistors, shall be capable of withstanding the
mage.

used to provide special protection\for wire and cable junctions.
onstruction

made of metal or of nenmetallic material. Metallic junction boxes shall ha
fial to minimize the(possibility of grounding faults. The inside of all junction

facilitate inspection ang maintenance. Except for vapor tight boxes, drainage holes shall be prov

of the boxes with the v
applicable. Metal junc

ion boxes shall be fabricated from a metal gage size sufficient to provide

adequately support miiltiple attachments without flexing or deforming under service conditions,

support and alignment

3.18.2 Hinges

for hinged' or removable covers.

lic, or other operational
lled for manufacturing

i shall not absorb or be
ements are free from

Nonmetallic covers in
maximum temperature

e their interiors coated
boxes shall be white to
ded, allowing drainage

ehicle on the ground and in flight, with wings, wheels, and surfaces both folded and extended, as

stiffness and rigidity, to
and to provide proper

When electrical or electronic equipment is mounted on junction box covers, such covers shall be hinged in a manner to
prevent damage to electrical/optical cables and equipment when the covers are opened and closed. Hinges shall not be
used to provide an electrical ground path.

3.18.3 Junction Box Identification

Junction boxes shall be externally identified to facilitate correlation of the box with the wiring diagrams.

junction boxes shall be

externally labeled “Vapor- tight.”

Vapor tight
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3.18.4 Junction Box Wiring

Wiring in junction boxes shall be adequately supported at convenient intervals to meet the following requirements:

Provide neat and orderly arrangement of wiring.

pection and maintenance.

a.
b. Provide ease of ins

c. Provide relief of strain on terminals.
d. Minimize possibility of faults.

e. Prevent vibration fr

3.19 Splices for Wire and Electrical/Optical Cables

Insulated in-line wire s
maintenance. Splices {

3.19.1 Permanent Spl
Permanent splices ma

copper conductors sha
AS81824 environment

severe wind and moistyire problems (SWAMP), such as wheel wells;~hear wing flaps, wing folds ar

in the detail specifica
MS25439.

3.19.2 Quick Disconn
Quick disconnect splicd
3.19.3 Terminal Junct

When splices are used
accordance with AS81

installed in unused grofnmet holes:

3.19.4 Splice Restricti

) . .. . L
DT UalTiayirmtyg wirtyg Ol iUIIIIIIIdIb.

blices may be used to assemble subassemblies, to incorporate changes or
or fiber optics cable shall be suitable for use and shall be approyed by the g

ces
[ be in accordance with AS81824 or equivalent sealed splice. For the N3
resistant splices shall be used. Environment resistant sealed splices sh

ion or contract. Splices for aluminum\conductors shall be in accorda

pct Splices
s designed for disconnection:without the use of tools shall not be used.

on Disconnect Splices

714/11 and AS81714/12 shall be used. Sealing plugs in accordance V

oNns

to facilitate repairs and
rocuring activity.

be used to assemble subassemblies, to incorporate changes or to facilitate repairs. Splices for

vy and Air Force, only
bll be used in areas of
d other areas specified
nce with AS7099 and

for in-line connéctions of two or more wires, where disconnect is required, disconnect splices in

vith MS27488 shall be

Splices are subject to t

pnefollowing restrictions:

a.

points, except as allowed by e, g and h, below.

designated space or cause congestion which will adversely affect maintenance.

Splices shall not be used to salvage scrap lengths of wire.

Splices shall not be used within 12 inches of a termination device, except for e, below.

There shall not be more than one splice in any one wire segment between any two connectors or other disconnect

Installation of splices in bundles shall not increase the size of the bundle so as to prevent the bundle from fitting in its

For voltage drop issues, splices may be used within 12 inches of a termination device when attaching to the pigtail

spare lead of a potted termination device, or to splice multiple wires to a single wire, or to adjust the wire sizes so that
they are compatible with the contact crimp barrel sizes. This is not applicable for power distribution circuits.

The application of splices shall be under design control and shall be authorized by engineering drawings.
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g. Splices may be used to repair manufactured harnesses or installed wiring when approved by engineering.

h. (For Air Force use) Splices shall not be used on firing or control circuits associated with ordnance or explosive sub-
systems.

i.  All wires spliced in current carrying circuits must be of a size adequately protected by the circuit protection device.

j- Splices shall not be used on wires inside of fuel tanks.

k. Conductor splices shall not be used for new design or repair on wiring in areas in which flexing may occur during

Fiber optics splice
harness within 3 in

3.19.5 Splice Areas

Splices installed for as
drawings. Splice area
splices contained in thq

3.20 Terminal Lugs

Wire terminal lugs sha

No more than four ternpinal lugs or three terminal lugs and a bus,bar shall be connected to any or

terminal lugs per stud i
are not permitted on on
placed on the bottom
matches the diameter
terminal tongue of a st
the thickness of the lug
the diameter across th
terminal lug shall be su

Wire terminal lugs sha
terminal lug and a bus

3.20.1 Copper Termin

Solderless crimp style

5 shall be string tied to the harness for support. The spliced fiber cablé
ches from the end of the splice.

sembly of subassemblies shall be contained in splice areas-and identified a
5 shall be selected so that they are readily accessible(for maintenance a
center of the bundle.

| be used to connect wiring to terminal board studs, equipment terminal s

ncludes a common bus bar joining adjaeent studs. Four terminal lugs plus
e stud). When the terminal lugs attached to a stud vary in diameter, the gre
and smallest diameter on top. Terminal lugs shall be selected with a sty
bf the stud. Tightening terminal-connections shall not deform the terminal
aight lug may be bent up t6~90"degrees maximum, provided the bend radid
tongue, and the distance-from the tip of the tongue to the beginning of th
e lug. Bending shall hot'be required to remove the fastening screw or n
ch that movement of'the lug will tend to tighten the fastening screw or nut.

| be used to connect wiring to circuit breakers terminals. No more than tw
pbar shall bedconnected to any one terminal.

al Lugs

copper wire terminal lugs shall be used. Terminal lugs shall conform tg

shall not be tied to the

5 such on all applicable
nd inspection including

uds and ground studs.
e stud (total number of
h common bus bar thus
atest diameter shall be
d hole diameter which
lugs or the studs. The
s is not less than twice
e bend is not less than
it. The position of the

o terminal lugs, or one

AS7928. Spacers or

washers are not permit

ed between the tongues of terminal lugs.

3.20.2 Aluminum Terminal Lugs

Aluminum terminal lugs conforming to AS7099 (MS25435, MS25436, and MS25438) shall be crimped to aluminum wire
only. The tongue of the aluminum terminal lugs or the total number of tongues of aluminum terminal lugs when stacked,
shall be sandwiched between two NASM25440 flat washers when terminated on terminal studs. Spacers or washers are
not permitted between the tongues of terminal lugs.

3.20.3 Class 2 Terminal Lugs

Class 2 terminal lugs conforming to AS7928 may be used for installation by contractors, provided that in such installations
Class 1 terminal lugs are adequate for replacement without rework of installation or terminal lugs. Class 2 terminal lugs
shall be the insulated type unless the conductor temperature exceeds 105 °C, in which case uninsulated terminal lugs
shall be used. Parts lists shall indicate the appropriate Class 1 terminal lugs to be used for service replacement of any
Class 2 terminal lugs installed.
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3.21 Terminal Boards and Terminal Junction Modules

Terminal boards or terminal junction modules shall be used for junctions of wiring requiring infrequent disconnection or for
joining two or more wires to a common point.

3.21.1 Terminal Boards
Terminal boards shall be in accordance with AS27212 and shall be installed with MS18029 covers. Terminal board
mounting screw insulators shall be installed in accordance with AS33731. Ammeter shunts shall not be used as terminal

boards.

3.21.2 Terminal Junction Modules

Terminal junction modytes-antg-theirmotnting-tracks-and-brackets—shattbeiraccordance-with-AS8§1714. Sealing plugs in
accordance with MS27488 shall be installed in unused grommet holes. AS81714 terminal junctign modules shall not be
used in SWAMP areas

3.21.3 Terminal Boarq and Terminal Junction System Identification

Each AS27212 termingl board shall be assigned an individual item number, and the studs fgr each board shall be
assigned consecutive rjumbers or letters beginning with 1 or A, to correlate with’the wiring diagrams. For example, TB75-
4 shall designate stud|#4 of terminal board 75. Each terminal junction track) per AS81714, shall also be assigned an
individual TB number. [For example, track #76 would be designated as TB76. Individual terminal junction modules shall
be identified by numbefs or letters permanently applied to the individual frack as specified in AS81714. The identification
of terminal boards, studls and tracks shall be of a permanent nature affixed to the vehicle and shall be so located that the
information is readabld with minimal disturbance to wiring or equipment. Tracks shall be positioned so that the module
identification reads left fo right, or top to bottom. Removal of the board or track shall leave the identification intact.

3.22 Deleted.
3.22.1 Deleted.
3.23 Workmanship
Workmanship shall bel in accordance withyaerospace vehicle electrical wiring and equipment installation practices to
ensure safety, proper @peration and servige life. Details of workmanship shall be subject to the inspection and approval
of the procuring activity,.

3.23.1 Loose Parts

Chips, scraps, excess [hardware, tools or other unessential material that can cause damage to the electrical system by
shorting terminals, abrading wiring or puncturing insulation, shall not be left in the vehicle.

3.24 Solder Type Terminations

All soldering shall be in accordance with AS4461.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may use his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Procuring Activity. The Procuring Activity reserves the right to
perform any of the inspections set forth in this specification where such inspections are deemed necessary to ensure
supplies and services conform to prescribed requirements.
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4.2 General

The inspection checks and tests required herein for wiring installation are classified as quality conformance inspections.
4.3  Wiring Mockup

When specified in the contract, the contractor shall conduct a wiring mockup for inspection by the procuring activity, prior
to delivery of the first vehicle and in time to permit needed changes. On this mockup, the contractor shall demonstrate
typical wiring installations and specific wiring practices for which deviations are required. This mockup may be conducted

on a production vehicle.

4.4 Inspection of First Vehicle

The wiring installation pf-the—first-comp hicte—shat-be-inspected—at-the—con s ptanthy the contractor under
supervision of the proguring act|V|ty to determme conformance to the reqwrements of this ;sperification, and shall be
subject to approval by the procuring activity.
4.5 Changes in Wiring

Vehicles in which changes have been made in the wiring shall be inspected at the contractor’s [plant by the contractor
under the supervision df the procuring activity to determine compliance with the/requirements of this specification.

4.6 Individual Tests
Functional checks shal| be conducted by the contractor on each vehicle'to ensure proper operation of all wiring.
5. PACKAGING
(not applicable)
6. NOTES
(This section contains ipformation of a general ar explanatory nature that may be helpful, but is notjmandatory.)
6.1 Intended Use
The wiring requiremenis covered by:this specification are intended for use in the selection and irstallation of wiring and
accessories for the inferconnection-of electrical and electronic equipment in aerospace vehicles. The requirements
specified herein are applicable \to’ development, prototype, production, rework and modification wiring, on new or in-

service vehicles. All wiring that.is completely internal to electrical and electronic equipment, should be in accordance with
the applicable equipment specifications rather than this specification.

6.1.1 Modification Programs

When this specification is invoked in a modification program for an existing aerospace vehicles, wiring provisions that are
not directly affected by such modification shall be in accordance with the revision of this specification applicable to the
initial aerospace vehicle construction or subsequent rewiring programs identified by the procuring activity (see 6.1.2).

6.1.2 Wiring Upgrades

The following items have a significant impact on aerospace vehicle design effort, cost and weight and should only be
required when performance, reliability and maintainability will significantly benefit.
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Paragraph Title
3.4 Service Life
3.8.8 Minimum Wire Size
3.8.10.3 Electromagnetic Interference (EMI) and
Electromagnetic Vulnerability (EMV) Sensitive Areas
3.9.1 Assignment of Identification Codes
3.10.71 Connector Terminations
3.10.8 Electromagnetic Compatibility
3.10.10 Compass deviation
3.11.7 Radius of Bend
3.12.1 Shielded Wire Grounding
3.14 Connectors
314 5 Caonnector Installation
8.14.14 Connector Accessories
5.2 Ordering Data
[able Al & All Wiring Applications

6.2 Ordering Data

Specify the type of ide
identification code for tihe Navy shall be “significant” in accordance with Apperndix B. When wiring
MIL-HDBK-863 is requ

by that standard.

6.2.1 Contract Data

The selected data requ
Form 1423) attached tg

6.3 Deleted.

6.4

The installation of elect

6.5 Technical Manus

Technical Manual NAW
Aircraft Electric and Ele

6.6 Corona Preventiq

Installation of Elg

htification code in accordance with Appendix B or C (see 3:9.1). Unless §

red by contract, nonsignificant wire identification in‘accordance with Appe

Requirements

irements in support of this specification;will be reflected in a Contract Data
the request for proposal, invitation for'bid, or the contract as appropriate.

ctrical and Electronic Equipment
rical and electronic.equipment is covered by MIL-STD-7080 and AS8700, r¢
Is

AIR 01-1A-505-1, USAF T.0. 1-1A-14, and Army TM 55-1500-323-24-1, “I
ctronic'Wiring,” contains useful information and guidance on aircraft wiring

n-Related Information

pecified otherwise, the
lata in accordance with
ndix C will be specified

Requirements List (DD

spectively.

hstallation Practices for
nstallation techniques.

In order to prevent ionization, also referred to as corona, or partial discharges between the outside of an unshielded wire
covering and grounded structural elements over which the wire passes, or between the insulation and a braided shield,
the wire covering should have adequate “equivalent insulation thickness” for the conditions of operation. “Wire covering”

means any combination of extruded or taped insulations and insulating jackets.

lonization

causing chemical and

mechanical deterioration of the coverings, is a source of radio frequency interference, and produces by-products which
can corrode adjacent metallic components. For AC operating voltages not exceeding 240 volts RMS, any given thickness
of flaw-free insulation is adequate to support this voltage at any pressure or temperature; thickness is dictated by
mechanical requirements. For higher AC voltages the “equivalent insulation thickness” can be found in Figure 1.
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Select the appropriate curve for the simultaneous minimum pressure and maximum temperature of the ambient air to
which the wire will be exposed and read the “equivalent insulation thickness” corresponding to the operating RMS
voltage. In aircraft and space applications due to partial or complete enclosure for pressurization and due to local heating,
the ambient pressures and temperatures in the equipment may not correspond to those at the same altitude outside of
the craft. Equipment operating pressures and temperatures should be used in the determination. The “equivalent
insulation thickness” is related to the wire covering and is shown in Figure 2 where t;, t,, etc., are the successive
thicknesses and ki, ko, etc., are the respective relative dielectric constants of these same wire coverings. The value
determined is independent of power frequency up to at least several kilo-hertz. The values of Figure 1 and Figure 2 are
based on the inception voltage (corona starting voltage). In many instances once ionization has started it does not
extinguish until the applied voltage is lowered to the corona extinction voltage, which may be as much as 20% lower.
Thus, a factor of safety should be allowed so that a transient voltage will not initiate ionization which will not disappear at

the operating voltage.

independent of the usua

temperatures and/or hi
6.7 Wire Current Rat

The wire current rating
procedure for using the

9 wire harness for sizg

calculated using Figurg
the AC resistance mus

Bundle capacity is defermined by finding the derated wire current ofieach wire size in the bu

current is then multipli
percent for that gage si

Derated Wire Current 3

Harness Capacity for B
X (Bundle Loading Per

Total Bundle Capacity
Wire Size N

1. Assume a harnesg
rated wires. It wil
operating at 60,00

carrying power curfents.

For DC electrical cables can be used W|thout |on|zat|on to a maX|mum voltage of 340 volts

hh aIt|tude) some wire types may not be free from corona at rated voltage
ngs

in 3.8.8.1.1 is based upon the curves of Figures 3, 4, and 5. Fhe following
se curves for applications other than 70 °C and 33 wire harness for size 26
8 and larger as referenced for Table 1 values. Current-carrying capac

s 3, 4, and 5 are cabable of handling frequencies up {0y800 cycles per sec
be corrected for skin and proximity effects

bd by the total number of wires in the bundie’for that gage size and then
ze. The bundle capacity is determined by adding the harness capacity for e
(Figure 3) X (Figure 4) X (Figure 5)

ach Wire Size = (Derated Wire/Current) X (Total Number of Wires in Harn
cent)

= Harness Capacity of\Wire Size # 1 + Harness Capacity of Wire Size # 2

be installed.in an area where the ambient temperature is 60 °C and th
) feet altitude. Circuit analysis reveals that 7 of the 35 wires in the bund

single copper wire in free air” curves in Figure 3, determine the AT of thg
; 0)- Since the wire will be In an ambie

air ratings (for aluminum, derate these values by

hotably at high ambient

examples illustrate the
through 10 gauge, and
ty listed in Table 1 or
pnd; above 800 cycles,

hdle. The derated wire
by the bundle loading
hch wire size.

ess for a Specific Size)

+ Harness Capacity of

bundle (open ‘or-protected) consisting of 10 size 20, 200 °C rated wires and 25 size 22, 200 °C

b vehicle is capable of
le (7/35 - 20%) will be

wire to determine free

1t of 60 °C and the wire

is rated at 200 °C, the AT is 200 - 60 = 140 °C. Following the 140 °C AT line on Figure 3, the free air rating of

amps and the free air rating of size 22 is 16.2 amps.

Referring to the “bundle derating curves” in Figure 4, the 20% curve is selected since circuit analysis indicated

that 20% or less of the wire in the harness would be carrying power currents. Find 35 (on the abscissa) since
there are 35 wires in our bundle and determine a derating factor of 0.52 (on the ordinate) from the 20% curve.

rating of 21.5 by 0.52 to get 11.2 amps harness rating.

a. Referring to th
size 20 is 21.5

b.

C.

d.

Derate the size 22 free air rating of 16.2 amps by 0.52 to get 8.4 amps harness rating and the size 20 free air

Referring to the “altitude derating curve” of Figure 5, look for 60 000 feet (on the abscissa) since that is the

altitude the vehicle will be operating at. The wire must be derated by a factor of 0.79 (found on the ordinate).
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amps by 0.79 to get 8.8 amps.

Derate the size 22 harness rating of 8.4 amps by 0.79 to get 6.6 amps and the size 20 harness rating of 11.2

To find the total bundle capacity, multiply the total number of size 22 wires by the derated capacity (25 x 6.6 =

165.0 amperes) and add to that the number of size 20 wires multiplied by the derated capacity (10 x 8.8 = 88

amperes) and

multiply the sum by the 20% bundle capacity factor.

88.0) x 0.20 = 50.6 amperes.

more than 6.6 amps and no size 20 wire should carry more than 8.8 amps.

maximum capacity
a. Referring to th
ratings. Since
=175 °C and !
ratings of size

Referring to the

Assume a harness/bundle (open or protected) conS|st|ng of 12, size 12 200 °C rated W|res
operated in an amb v 3 v

e “single wire in free air” curve in Figure 3, determine the AT of\the wir
the wire will be in an ambient of 25 °C and 60 °C and is rated at 200 °C the
P00 °C - 60 °C = 140 °C. Following the 175 °C and the 140 Z€ AT lines g
2 are 68 amps and 61 amps, respectively.

“bundle derating curves” in Figure 4, the 100% curve)is selected becaus

will be carrying full load. Find 12 (on the abscissa) since there“are 12 wires in the b

derating factor
Derate the siz

respectively.

these are the d
respectively.

respectively, to
The total bund
ambient is 23.4

amps at 20 00(

6.8 Thermocouples

Referring to the

Derate the siz¢

of 0.43 (on the ordinate) from the 100% curve.

e 12 free air ratings of 68 amps and 61 amps by 0.43 to get 29.2

“altitude derating curve” of Figure™5, look for sea level and 20 000 feet
onditions at which the load will be-carried. The wire must be derated by a

12 bundle ratings of 29:2 amps at sea level and 26.6 amps at 20 000
obtain 29.2 amps and'23.8 amps.

e capacity at sea.level and 25 °C ambient is 29.2 by 12 = 350.4 amps and
x 12 = 285.6.amps. Each size 12 wire can carry 29.2 amps at sea level,
feet, 60 °C.ambient.

Thus, the total bundle capacity is (165.0 +

It has been determined that the total bundle current should not exceed 50.6 amps, no size 22 wire should carry

The harness will be
vill be operated at their

e to determine free air
ATs are 200 °C - 25 °C
n Figure 3, the free air

e we know all 12 wires
Indle and determine a

bmps and 26.2 amps,

on the abscissa) since
factor of 1.0 and 0.91,

feet by 1.0 and 0.91,

at 20 000 feet at 60 °C
25 °C ambient or 23.8

A thermoelectric circl

it_eonsists of two wires composed of dissimilar metals permanently|

joined at both ends

(thermocouple) and on

e thermocouple is heated to a different temperature than the other. The

signal from the heated

thermocouple is a function of the temperature gradient of the thermocouples and the composition of the two metals.

6.9 Wiring Diagrams

Wiring diagrams when contractually required on the DD 1423 shall be prepared in accordance with ASME Y14.100,
ASME Y14.24, ASME Y14.34M, ASME Y14.35M, IEEE 315-1975.

6.9.1

Schematic diagrams (functional) for electrical wiring shall show each circuit and may be on multiple sheets.

Schematic Diagrams (except for Air Force use)

The

presentation of these circuits in a straight line (elementary) form is acceptable. Each electronic wiring diagram of an
equipment or system shall be included on one sheet, if practicable.
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6.9.2

Master Diagrams (except for Air Force use)

Master diagrams and wire data list shall be in accordance with ASME Y14.100, ASME Y14.24, ASME Y14.34M, ASME
Y14.35M. Each system, such as AC power, DC power, exterior lighting and engine control shall be presented on one
sheet, if practicable, without undue crowding.

6.9.2.1

Terminal Board and Terminal Module Symbols (except for Air Force use)

On the master interconnection diagrams, each terminal board stud symbol and terminal module contact cavity symbol

shall be identified to

exactly correlate with that established in 3.21.1.

The wiring diagram shall have complete

representation for each terminal board, module-track assembly and wire connected thereto, including information as to
location of the board or assembly. Terminal boards and module-track assemblies shall be identified in accordance with

= 2165 1Q76
= o ToOTIT1T o7

the requirements of IEE

6.10 International Stapdardization Agreement

Certain provisions (3.8
agreement ASCC 104

specification is proposed that will affect or violate the international agreement copterned, the pre
bugh international standardization channels, including/ departmental stanpdardization offices, to

appropriate action thr
change the agreement

7. NOTE

A change bar (]) locate
not editorial changes,
title indicates a compld
original publications, ng

Appendix A and Appendix B) of this specification are the subjéctof interr
19, STANAG 3317 and STANAG 3347. When amendment; revision

or make other appropriate accommodations.

d in the left margin is for the convenience_ef\the user in locating areas wh
ave been made to the previous issue of this document. An (R) symbol to t
te revision of the document, includingztechnical revisions. Change bars 3
r in documents that contain editorial-changes only.

ational standardization
or cancellation of this
paring activity will take

ere technical revisions,
he left of the document
nd (R) are not used in

PREPARED BY SAE SUBCOMMITTEE AE-8A, SYSTEMS INSTALLATION OF
COMMITTEE AE-8, AEROSPACE ELECTRICAL/ELECTRONIC DISTRIBUTION SYSTEMS
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TABLE 1 - CURRENT RATING OF WIRES 1/
(SEE 3.8.8.1, 3.8.8.2, 3.8.8.3)

CONTINUOUS DUTY CURRENT (AMPERES) 2/
WIRES IN BUNDLES, GROUP OR HARNESSES, WIRE TEMPERATURE RATING

Conductor Wire
Material Size 105 °C 150 °C 200 °C
Copper or 3/26 2 3 4
Copper 24 3 4 5
Alloy 22 3 5 6
20 4 7 9
18 6 9 12
16 7 11 14
14 10 14 18
12 13 19 25
10 17 26 32
8 38 57 71
6 50 76 97
4 68 103 133
2 95 141 179
1 113 166 210
1/0 128 192 243
2/0 147 222 285
3/0 172 262 335
4/0 204 310 395
Alurinum 3/ 8 30 45
6 40 61
4 54 82
2 76 113
1 90 133
1/0 102 1563
2/0 117 178
3/0 138 209
40 163 248

1/ Current rating of wire terminating hardware is not covered by this table (see 3.8.8.1.2).

2/ Current rating for wire in this table are based on 33 or more wires for sizes 26 through 10
and 9 wires for size 8 and larger operating at 60,000 feet altitude, an ambient
temperature of 70 °C and with no more than 20% of harness current capacity used.

3/ The use of these wires requires procurement activity approval.
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TABLE 2 - MAXIMUM ALLOWABLE NICKED AND BROKEN STRANDS (SEE 3.17.2)

Conductor Number of Strands Total Allowable Nicked
Materials Per Conductor and Broken Strands
Copper 7 None nicked, broken
or severed
Copper or 19 2 nicked, none broken
Copper Alloy 37 4 nicked, none broken
Above 37 6, nicked or broken

Aluminum

All number of strands

None nicked or broken
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CORONA -START VOLTAGE (VOLTS RMS)

EQUIVALENT THICKNESS OF WIRE COVERING VS CORONA

STARTING VOLTAGE VS ALTITUDE AND TEMPERATURE. (SEE 6.6)

FIGURE 1 -
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FIGURE 3 - SINGLE COPPER WIRE IN FREE AIR
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FIGURE 3 - SINGLE COPPER WIRE IN FREE AIR (CONTINUED)
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FIGURE 4 - BUNDLE DERATING CURVES
(SEE 3.8.8.1, 3.8.8.1.1,6.7)
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FIGURE 5 - ALTITUDE DERATING CURVE
(SEE 3.8.8.1,3.8.8.1.1,6.7)
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APPENDIX A — OPEN OR PROTECTED HARNESSES
A.1 SCOPE
A.1.1 Scope
This appendix governs the selection of electric wire and cable to be used for the interconnection of equipment in
aerospace vehicles. This Appendix is a mandatory part of the specification. The information contained herein is intended
for compliance.

A2 APPLICABLE DOCUMENTS

A.2A1 Government documents

A2.1.1 Specificatipns, Standards and Handbooks
Unless otherwise specfified, the following specifications, standards and handbooks of the~issue ligted in that issue of the
Department of Defens¢ Index of Specifications and Standards (DODISS) specified in the solicitgtion form a part of this
specification to the extgnt specified herein.
SPECIFICATIONS
MILITARY
MIL-DTL-17 Cable, Radio Frequency, Flexible and Semi-Rigid, General Specification For
MIL-DTL-25038 Wife, Electrical, High Temperature and Fire.Resistant, General Specification For
MIL-T-81490 Trgnsmission Lines, Transverse Electromagnetic Mode
MIL-C-85485 Cable, Electric, Filter Line, Radio-Frequency Absorptive
(Unless otherwise indidated, copies of federal and-military specifications, standards and handbooks are available from the
Document Automation pnd Production Service\(DAPS), Building 4/D, 700 Robbins Avenue, Philad¢lphia, PA 19111-5094,
Tel: 215-697-6257, http://assist.daps.dla.niil/quicksearch/.)
A.2.2 Non-government Documents

NATIONAL ELECTRICAL MANUEACTURERS ASSOCIATION (NEMA)

WC27500 Standard for Aerospace and Industrial Electric Cable

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

(Application for copies should be addressed to SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-
0001, Tel: 877-606-7323 (inside USA and Canada) or 724-776-4970 (outside USA), www.sae.org.)

AS22759 Wire, Electric, Fluoropolymer-insulated, Copper or Copper Alloy
AS5768 Tool, Stripper, electrical Insulation, General specification For
AS81044 Wire, Electric, Crosslinked Polyalkene, Cross-linked Alkane-imide Polymer or Polyarylene Insulated,

Copper or Copper Alloy
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A.3 REQUIREMENTS
A.3.1 Selection of Wire and Cable

Unless otherwise approved by the procuring activity, only wires and cables conforming to one of the documents listed in
Table A1, Table A2, A.3.1.4, A.3.1.5, A.3.1.6, of this Appendix shall be used for interconnection of electric and electronic
equipment in aerospace vehicles. The limitations and other selection criteria of Section 3 of this specification shall also

be imposed on the selection and use of these wires and cables.

AS4372 and AS4373 are recommended for the

evaluation and proposed selection of wire construction not listed in Tables A1 and A2. The contractor shall become

familiar with all requirements of this specification before any wires and cables are selected for use.

A3.1.1

Harness Wiring

Wires shall be selected
A.3.1.2 Protected K

Wires shall be selecteq
from Table A2 shall ha
A.3.1.3 DELETED

A3.14 Cable

Cable shall be in accofdance with WC27500. Only constructions:dtilizing basic wires in accordar

A2 shall be used. Shie)
A3.15 Coaxial Ca
Coaxial cable shall be i
A.3.1.5.1 TEM.T
Transverse electromag
A.3.1.6 Filter Line
Radio absorptive filter |

A3.1.7

from Table A1.
Harnesses

from Table A2, but may also include wires from Table A1. Any harness
e an outer covering throughout its length for mechanical pretection.

ded unjacketed cables shall not be used.

ble

h accordance with MIL-DTL-12:

fansmission Lines

hetic mode transmiSsion lines shall be in accordance with MIL-T-81490.
Cable

ne cable shall be in accordance with MIL-C-85485.

Wire and cables are to
A4 NOTES

A4.1

be stripped in accordance with AS5768.

Intended Purpose

hat uses wire selected

ce with Tables A1 and

The purpose of this Appendix is to present the contractor with a working list of approved documents to be used in the
selection of wire and cable for aerospace vehicle wiring.


https://saenorm.com/api/?name=a135611ca9cf01a0aa8b099a6d79b60b

SAE

AS50881D

Page 55 of 89

TABLE A1 - OPEN WIRING APPLICATIONS 1/ 3/

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature(°C)  Type Type Application
AS22759/1 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
TFE and TFE Army, Navy
coated glass and Air Force
applications
AS22759/2 600 260 Fluoropolymer  Nickel coated Approved for
insulated copper use in
TFE and TFE Army, Navy
coated glass and Air Force
applications
AS22759/3 600 260 Fluoropolymer . Nickel coated Approved for
insulated copper use in
TFE-glass- Army, Navy
TFE and Air Force
applications
AS22759/4 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
TFE-glass- Army, Navy
FEP and Air Force
applications
AS22759/5 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/6 600 260 Fluoropolymer  Nickel coated Approved for
insulated copper use in
extruded TFE Army, Navy

and Air Force
applications
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TABLE A1 - OPEN WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature(°C) Type Type Application
AS22759/7 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/8 600 260 Fluoropolymer  Nickel coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Ferce
applications
AS22759/9 1000 200 Fluoropolymer~\/Silver coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/10 1000 260 Fluoropolymer  Nickel coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/13 600 135 Fluoropolymer  Tin coated Approved for
insulated copper use in
FEP PVF2 Army, Navy
and Air Force
applications
AS22759/16 600 150 Fluoropolymer _ Tin coated Approved for
insulated copper use in
extruded Army, Navy
ETFE and Air Force

applications
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TABLE A1 - OPEN WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper-  Insulation Conductor
Document (maximum) ature(°C) Type Type Application
AS22750M7 800 150 Fluoropolymer  Silver coated Approved for
insulated high strength use in
extruded copper alloy Army, Mawy
ETFE and Air Force
AS22758/80 1000 200 Fluoropolymer  Silver coated
insulated high strength
extruded copper alloy
TFE
AS22759/21 1000 260 Fluoropolymer. < Nickel coated  Approved for
insulated high strength usg in
extruded TFE  copper alloy Army, Navy
and Air Force
apzlicatinns
AS22750/34 600 150 Fluoropolymer  Tin coated Approved for
insulated copper usg in
crosslinked Army, Navy
madified ETFE and Air Force
api]i:aﬁﬂns
AS22759/35 1000 200 Fluoropolymer  Silver coated Approved for
insulated high strength use in
crosslinked copper y, Navy
modified ETFE andg Air Force
applications
AS22759/41 600 200 Fluoropolymer  Nickel coated  Approved for
insulated copper use in
crosslinked Army, Navy
modified ETFE and Air Force

applications



https://saenorm.com/api/?name=a135611ca9cf01a0aa8b099a6d79b60b

SAE

AS50881D

Page 58 of 89

TABLE A1 - OPEN WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS22759/42 600 200 Fluoropolymer Nickel coated Approved for
Insulated high strength  use in
crosslinked copper alloy  Army, Navy
modified ETFE and Air Force
applications
AS22759/43 600 200 Fluoropolymer Silver coated (O{Approved for
Insulated copper use in
crosslinked Army, Navy
modified ETFE and Air Force
applications
AS22759/83 600 200 Polytetrafluorethylene/™ Silver coated [Approved for
polyimide copper use in Army
& Air Force
applications
Navy: Not for
use
AS22759/84 600 260 Polytetrafluorethylene/  Nickel coated |Approved for
polyimide copper use in Army
& Air Force
applications
Navy: Not for
use
AS22759/85 600 150 Polytetrafluorethylene/  Tin coated Approved for
polyimide copper use in Army
& Air Force
applications
Navy: Not for
use
AS22759/86 600 200 Polytetrafluorethylene/  Silver coated  Approved for

polyimide

copper

use in Army
& Air Force
applications
Navy: Not for
use
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TABLE A1 - OPEN WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS22759/87 600 260 Polytetrafluorethylene/  Nickel coated Approved for
polyimide copper use in Army
& Air Force
applications
Navy: Not for
use
AS22759/88 600 150 Polytetrafluorethylene/  Tin coated Approved for
polyimide copper use in Army
& Air Force
applications
Navy: Not for
use
AS22759/89 600 200 Polytetrafluorethylene/  Silver coated [Approved for
polyimide high strength  |use in Army
or ultra high & Air Force
strength applications
copper Navy: Not for
use
AS22759/90 600 260 Polytetrafluorethylene/  Nickel coated [Approved for
polyimide high strength  Juse in Army
or ultra high & Air Force
strength applications
copper Navy: Not for
use
MIL-DTL-25038/3 600 260 See See Approved for
2/ specification specification  [use in
sheet sheet Army, Navy
and Air Force
applications
AS81044/6 600 150 Crosslinked Tin coated Approved for
polyalkene copper use in
Army, Navy

and Air Force
applications
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TABLE A1 - OPEN WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS81044/7 600 150 Crosslinked Silver coated  Approved for
polyalkene high strength  use in
copper alloy  Army, Navy
and Air Force
applications
AS81044/9 600 150 Crosslinked Tin coated Approved for
polyalkene copper use in
Army, Navy
and Air Force
Applications
AS81044/10 600 150 Crosslinked Silver coated [Approved for
polyalkene high strength  |use in
copper alloy  |Army, Navy
and Air Force
Applications
1/ For $ealing capability of wire, see 3.8:6.and 3.14.1
2/ For Uise in circuits where during a fire; maintenance of electrical integrity is required for a limited Time.
3/ Wirirlg with insulation thickness.of:8"mil and greater is included in this table
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TABLE A2 - PROTECTED WIRING APPLICATIONS 1/ 2/

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS22759/11 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/12 600 260 Fluoropolymer  Nickel coated Approved for
insulated copper use in
extruded TFE Army, Navy
and Air Force
applications
AS22759/14 600 135 Fluoropolymer ~\Tin coated Approved for
insulated copper use in
FEP-PVF2 Army, Navy
and Air Force
applications
AS22759/15 600 135 Fluoropolymer  Silver plated Approved for
insulated high strength use in
FEP-PVF2 copper alloy Army, Navy
and Air Force
applications
AS22759/18 600 150 Fluoropolymer  Tin coated Approved for
insulated copper use in
extruded Army, Navy
ETFE and Air Force
applications
AS22759/19 600 160 Fluoropolymer  Silver coated Approved for
insulated high strength use in
extruded copper alloy Army, Navy
ETFE and Air Force

applications
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TABLE A2 - PROTECTED WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum)  ature (°C) Type Type Application
AS22759/22 600 200 Fluoropolymer  Silver coated Approved for
insulated high strength use in
extruded copper alloy Army, Navy
TFE and Air Force
applications
AS22759/23 600 260 Fluoropolymer  Nickel coated Approved for
insulated high strength use in
extruded copper alloy Army, Navy
TFE and Air Force
applications
AS22759/32 600 150 Fluoropolymer < Tin coated Approved for
insulated copper use in
crosslinked Army, Navy
modified ETFE and Air Force
applications
AS22759/33 600 200 Fluoropolymer  Silver coated Approved for
insulated high strength use in
crosslinked copper alloy Army, Navy
modified ETFE and Air Force
applications
AS22759/44 600 200 Fluoropolymer  Silver coated Approved for
insulated copper use in
crosslinked Army, Navy
modified ETFE and Air Force
applications
AS22759/45 600 200 Fluoropolymer  Nickel coated Approved for
nsutated TOpper use in
crosslinked Army, Navy

modified ETFE

and Air Force
applications
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TABLE A2 - PROTECTED WIRING APPLICATIONS (CONTINUED)

Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS22759/46 600 200 Fluoropolymer Nickel coated Approved for
Insulated high strength  use in
crosslinked copper alloy  Army, Navy
modified ETFE and Air Force
applications
AS22759/80 600 150 Polytetrafluorethylene/  Tin coated Approved for
polyimide copper Air Force &
Army
applications
Navy: Not for
use
AS22759/81 600 200 Polytetrafluorethylene/  Silver coated [Approved for
polyimide high strength  |Air Force &
or ultra high Army
strength applications
copper Navy: Not for
use
AS22759/82 600 260 Polytetrafluorethylene/  Nickel coated [Approved for
polyimide high strength  |Air Force &
or ultra high Army
strength applications
copper Navy: Not for
use
AS22759/91 600 200 Polytetrafluorethylene/  Silver coated |Approved for
polyimide copper Air Force &
Army
applications
Navy: Not for
use
AS22759/92 600 260 Polytetrafluorethylene/  Nickel coated Approved for

polyimide

copper

Air Force &
Army
applications
Navy: Not for
use
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TABLE A2 - PROTECTED WIRING APPLICATIONS (CONTINUED)
Rated
Voltage wire
rating temper- Insulation Conductor
Document (maximum) ature (°C) Type Type Application
AS81044/12 600 150 Crosslinked Tin coated Approved for
polyalkene copper use in
Army, Navy
and Air Force
applications
AS81044/13 600 150 Crosslinked Silver coated (O {Approved for
polyalkene high strength  |use in
copperalloy  |Army, Navy
and Air Force
applications
NOTES:
1/ Fdr sealing capability of wire, see 3.8.6 and 3.14.1
2/ Wiring with insulation thickness of 6 mil and less is:included in this table
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APPENDIX B - SIGNIFICANT WIRE IDENTIFICATION
(SEE 3.9.1)

B.1 SCOPE
B.1.1 Scope

This appendix establishes the procedure for assigning the identification codes for each individual wire and harness within
the scope of this specification when the type of identification code is specified as “significant” in accordance with 3.9.1
and 6.2. The wire identification is “significant” in that it indicates the function of the circuit. This identification shall be for
use in wiring data and for physical identification of installed wiring. This appendix is a mandatory part of the specification.
The information contained herein is intended for compliance.

B.2 APPLICABLE DOCUMENTS

B.2.1 Government[Documents

B.2.1.1 Specificatipns, Standards and Handbooks
The following specifications, standards, and handbooks form a part of this«document to the gxtent specified herein.
Unless otherwise spedified, the issues of these documents are those listed. in the issue of the Department of Defense
Index of Specifications jand Standards (DODISS) and the supplement thereto, cited in the solicitatign.
STANDARDS
MILITARY
MIL-STD-196 Joint Electronics Type Designation System
(Unless otherwise indidated, copies of federal and military specifications, standards and handbooks are available from the
Document Automation pnd Production Service (DARS), Building 4/D, 700 Robbins Avenue, Philad¢lphia, PA 19111-5094,
Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.)
B.3 REQUIREMENTS

B.3.1 Assignment Responsibility.

The contractor (installing activity).shall assign the identification code for circuit functions except those listed under R, S, T

and Y in Table B1. The eguipment contractor shall assign the identification code in accordance with the equipment
specification for equipnrents falling under categories R, S, T, and Y.

B.3.2 Wiring Identification Code

The wiring identification code shall be in accordance with the pattern illustrated in Figure B1 or B2 as applicable, and as
follows:

B.3.3 Unit Number

Where two or more identical items of equipment are installed in the same vehicle, the unit numbers “1,” “2,” “3,” “4,” etc.,
may be prefixed to differentiate between wires when it is desired that the equipment have the same basic identification.
To facilitate interchangeability requirements, identical wiring located in left and right wings, nacelles, and major
interchangeable structural assemblies may have identical identification and the unit number is not required.
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B.3.4

Circuit Function Letter

The circuit function letter is used to identify the circuit function specified in Table B1. Where a wire is used for more than
one circuit function, the circuit function letter of that circuit which is functionally predominant shall apply. When functional
predominance is questionable, the circuit function letter for the wire having the lowest wire number shall be used.

B.3.5

Wire Number

The wire number consisting of one or more digits is used to differentiate between wires in the circuit. A different number

shall be used for wire n

Wire numbel but d;ffcl A~} It OUsI LA~} It :Uttcl .

B.3.5.1

B.3.5.2 Numbers 2
by service

B.3.5.3 Beginning
practicable

B.3.6 Wire Segme

A wire segment is a ¢
between conductor seg
terminal or connection
first segment of each ¢
shall be marked “A.” 1

shall be used when npore than 24 segments are required.® Two permanently spliced wires d

segment letters if the s
B.3.7 Wire Size NU

The wire size number i
size number shall not b

ot having a common terminal or connection.

Wires with the same circuit function having a common terminal connection or junction shall have the same

000 to 4999, inclusive, shall be reserved for use by the procuring activity to
Modifications.

ith the lowest number, a number shall be assigned to each wire-in numerig

Nt Letter

bnductor between two terminals or connections. \The wire segment letter
ments in a particular circuit. A different letter, shall be used for wire segm

Wire segments shall be lettered in alphabetical sequence and the letter
ircuit starting at the power source. If a gircuit contains only one wire segr
he letters “I” and “O” shall not be used;as segment letters. Double letters

plice is used for modification or repair.
mber

5 used to identify the size of the wire or cable. For coaxial cables and therm
e included. For thermocouple wires, a dash (-) shall be used in lieu of the W

5e or Thermocouple Letter(s)
prwise specified by the procuring activity, ground cable letter “N” shall be us

cation code to identify any wiring that completes the circuit to the ground ng
bable-of being connected to the ground network of the aircraft electrical syst

malfunctioning)of any circuit. Critical and sensitive electronic systems which have inte

identify wires installed

al sequence, as far as

is used to differentiate
ents having a common
“A” should identify the
nent, the wire segment
“AA,” “AB,” “AC,” etc.,
b not require separate

ocouple wires, the wire
ire size number.

ed as a suffix to the
twork. Such wiring
em without causing
connecting “ground”

leads, but only one segment actually grounded to the structure shall be identified with the “N” suffix.

Phase letter “A,” “B” or “C” shall be used as a suffix on the wire identification code to identify the phase of

wires that are in the three-phase power distribution wiring of AC systems. The phase sequence shall be “A-
B-C.” The letters “A,” “B” and “C” shall indicate the phase sequence corresponding to “T4,” “T,” and “T3,”
respectively. For grounded delta systems, “T,” shall be considered as corresponding to the grounded phase.
(Examples of wire identification coding, as applied to AC power wiring, are illustrated by Figure B3.)

B.3.8 Ground, Pha

B.3.8.1 Unless oth
wire identif
shall be ca

B.3.8.2

B.3.8.3

single-phase system.

Phase letter “V” shall be used as a suffix on the identification code to identify the ungrounded wire that is in a
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B.3.8.4
dictate, the

two letter suffixes shown may be used:

CHROM - Chromel - CR
ALML - Alumel - AL

IRON - Iron - FE

CONST - Constantan - CN
COP - Copper-CU

B.3.9

Electromagnetic Compatibility (EMC) Identification

For thermocouple wire, the following suffixes shall be used as applicable. Where space considerations

When EMC category number identification is used, it shall be accomplished by marking applicable category number at the

mbar 1 ac-cona.

end of each significant

B.3.9.1 Alternate M

Alternate methods su
identification when app

B.3.10  Aluminum W,
For aluminum wire, AL

B.3.11  Spare Conta

rAkba-—cad Catacorminm dafinition cbhall bha naeificall i anpravad-ba
v C-COU T oatC oy oo UC o STan o oS SpTomiany  approvea—oy

ethods for EMC Identification

ch as identification sleeving, color codes or other methods fmay be ug
foved by procuring activity.

re
UMINUM or ALUM shall be added as a suffix to the wire identification code.

Cts

Wires attached to spar¢ contacts of connectors shall be identified by the contact designation.

B.3.12 Harnesses

Each harness shall be

B.3.13  Code for Typ
For equipment type de
portion of the military ty
The block of wire num
identify all wires. For ¢
AN/ARC-52A would be

he procuring activity.

bed for EMC category

dentified by the identification as:shown in the Aircraft Design and Maintenafnce Manuals.

e Designated Equipment

signated in accordance with MIL-STD-196, the wire identification code shall
pe designation (AN nomenclature) following the /, but excluding the hyphe
bers for each.equipment shall start with 1 and continue for as many nunmj
xample, wifes'of an AN/APS-45 would be identified APS45-1A20 --- APS4
ARC52-1A22 --- ARC52-999C22; and the MX94 would be the MX94-1A20

be derived utilizing that
h and any suffix letters.
bers as are needed to
5-975C22; wires of the
--- MX94-62D20.
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TABLE B1 - CIRCUIT FUNCTION LETTERS
(SEE B3.1, B3.4 OF APPENDIX B)

Circuit
Function Letter

Circuit

Examples

A

Armament

Photographic

Stores Management System

Missiles/Rockets
Gun
Chemical

Camera

Control Surface

Instrument
(other than
flight or engine
instruments)

Engine Insttument

Flight Instrument

Camera Doors
Camera Heating

Autopilot

Flight Control
Wing.Sweep
Trim-Control
Airbrakes
Hydraulic System

Position Indicator
Pressure Gauge

Temperature Gauge
Clock

Temperature Gaugeg
Pressure Gauge
Quantity Meter
Flow Meter
Tachometer

Power Indicator
Nozzle Indicator

Gyroscopic Instrum
Attitude Indicator
Compass

Head Up Display

Altitude

Landing Gear Wing
Folding

Extension and Retraction

Braking

Locking

Steering

Anti-Skid

Arrestor Hook
Utilities Hydraulics
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TABLE B1 - CIRCUIT FUNCTION LETTERS (CONTINUED)

Circuit
Function Letter Circuit Examples
H Heating Heating
Ventilating and De-icing
De-icing Cabin conditioning
Galley
Equipment Bay Cooling
1 — Inorderto-avoid-confusionwith-the numeral onethe letter "I" shall
not be used for circuit or cable identification.
J Ignition Engine Ignition
Jet-Assisted/Take-Off
K Engine Control Vent and Flap
Prapeller Control
Carburetor
Supercharging
Power Control
Nozzle Control
Thrust Reverser
Engine Starting
L Lighting (lllumination) Internal
External
M Miscellaneous Windshield Wiper & Spray
(Electrical) Doors
Hoist and Winch
Position (Seat & Peda
Auxiliary Power Unit
Emergency Power Unit
Cigarette Lighter
N Unassigned
0] In order to avoid confusion with the numeral zero, the lgtter "O" shall

not be used for circuit or cable identification.
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TABLE B1 - CIRCUIT FUNCTION LETTERS (CONTINUED)

Circuit

Function Letter

Circuit

Examples

P

DC Power

Fuel and Qil

Generation
Distribution
Battery
Rectifier
External Power

Valves

Radio (Navigational
and Communication)

Radar (Rulse Technique)

Special Electronics

Pumps
Refueling/Defuelirjg
Transfer
Dump

Instrument Landing
Homing
Liaison

Marker Beacon
VHF Radio
UHF Radio

HF Radio
Intercommunicatign
Direction Finding

Radar Altimeter
Interception

Gun Aiming
Mapping
Navigation

Bomb Aiming
Search
Recognition (IFF)
Terrain Following

Active Electronic Counter
Inertial Navigation
Television

Measures
Reconnaissance
Computer
Weapon Aiming
Chaff Dispensing
Infra-Red
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TABLE B1 - CIRCUIT FUNCTION LETTERS (CONTINUED)

Circuit
Function Letter Circuit Examples

U Miscellaneous Electronic wiring for which the

(Electronic) "R," "S" or "T" identification is
not applicable shall be assigned
the circuit function letter "U."
An example would be common leads
to electronic equipments and

—i ion wiring,

such as antenna or powgr circuits
common to more than ope equipment.

\% Both DC power cables and DC control cables forAC systems shall be
identified by the circuit function letter "V."

w Warning and Emergency Bail-Out’Alarm
(except those listed Oxygen Indicator
under other circuit Passenger Sign
functions) Central/Master Warning

X AC Power Generation

Distribution
External Power

Y Armament Special
Equipment {except
those listed under
circuit function "A")

Z Experimental Circuits. When flight test and experimental research
wiring is installed, the appropriate Circuit Function Letter|shall be
used, preceded by the letter "Z." When any such circuit|has been
adopted and becomes part of a standard installation, the|letter "Z"
shall be removed.
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