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1. SCOPE
1.1 Purpose

This specification cove

FOREWORD

een developed by the SAE AE-8A System Installation Subcommittee’ as 2
formance with the provisions of this document is intended té)provide
maintainability, service life and life cycle cost equivalent to that-achieved
38. When practicable, paragraph numbers of this specification have been
IL-W-5088. It is recommended that this overall set of requirements be
fication in order to provide an overall set of requirements for wiring system

rs all aspects in electrical wire interconnection systems (EWIS) from

installation of wiring gnd wiring devices and optical cabling and termination devices used

Aerospace vehicles inc
pods.
1.1.1 Application

This specification estab|
Although many of the r¢

material which is inten
contained herein, it is in

ude manned and unmanned airplanes, helicopters, lighter-than-air vehicle

buirements are Wwritten as mandatory and shall be considered as such, th
ded to denote_ optional, preferential or guidance type requirements. In i
tended that‘the philosophy of the entire document be considered for the wi

vehicle. This philosoph
vehicle and ease of m

y is safety_of the personnel, safety of the vehicle, satisfactory performan

fulfilled by tailoring the feguirements in each new type or class of aerospace vehicle designed, tg
ARP/AIR documents listed 'in this specification are for reference only. Any reference in this d

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

the selection through
n aerospace vehicles.
5, missiles and external

ishes design requirements guidance for wiring and optical cable installatiof in aerospace vehicles.

bre is also considerable
hterpreting the material
ing of each new type of
ce and reliability of the
bf this document will be
the proper application.

Tntenance, and service life all at the least cost to the operator. The intent

bcument to Military, Air

Force, Navy, Army or Coast Guard refers to systems managed or procured by the U.S. Department of Defense (DOD) or

the U.S. Department of

1111

Homeland Security (DHS).

externally attached to such equipment.

This document does not apply to wiring inside of airborne electronic equipment but shall apply to wiring
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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 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 Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AIR1329 Electrical Connectors and Wiring, Compatibility of

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

AIR5558 Ultraviolet (UV) Laser Marking Performance of Aerospace Wirec€onstructipns

AIR6151 Torque, Threaded Application, Electrical Connector, Accessory and Termihal Board Installation

ARP1350 Procedure for Installation and Mounting of Single Hole Mount, Cylindricdl, Electrical Connectors

(For Pressure Differential Applications)

ARP1870 Aerospace Systems Electrical Bonding and”’Grounding for Electromaghetic Compatibility and
Safety

ARP5614 Guidelines for Harness Critical Clamp.Eocator Marker Installation on Electfical Cable Assemblies

ARP6400 Recommended Practice for, Precessing and Handling Wire and Caple with Silver Plated
Conductors and Shields"

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

AS4461 Assembly and Soldering Criteria for High Quality/High Reliability Soldering Wire and Cable
Termination in,Aerospace Vehicles

AS4536 Safety Cable Kit Procurement Specification and Requirement for Use

AS5419 Cabfe; ,Thermocouple Extension, Shielded and Unshielded

AS5768 —Str ; i ion;

AS5942 Marking of Electrical Insulating Materials

AS6136 Conduit, Electrical, Flexible, Shielded, Aluminum Alloy for Aircraft Installations

AS7351 Clamp, Loop Type Bonding

AS7928 Terminals, Lug: Splices, Conductor: Crimp Style, Copper, General Specification For

AS7928/14 Terminal, Electrical, Permanent, Crimp Style, Tin-Coated Copper, Insulated, Environment

Resistant, Class 1, 150 °C, Heatless Sealing

AS7974 Cable Assemblies and Attachable Plugs, External Electrical Power, Aircraft, General Specification
For
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AS8700

AS10380

AS18029

AS21919

AS22520

AS22759

AS23190

AS25274

AS25435

AS25436

AS25438

AS25439

AS27212

AS33681

AS33731

AS39029

AS39029/112

AS70991

AS81044

AS81714

AS81714/11

AS81714/12

AS81790

AS81824

AS81824/1

AS81824/13

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

Coupling Installations, Standard Conduit, Electrical
Cover Assembly, Electrical, for AS27212 Terminal Board Assembly
Clamp, Loop Type, Cushioned Support

Crimping Tools, Terminal, Hand or Power Actuated, Wire Termination
Specification for

Wire, Electrical, Fluoropolymer-Insulated, Copper or Copper Alloy

Wiring, Positioning, and Support Accessories

and Tool Kits, General

Cap, Electrical (Wire End, Crimp Style, Type Il, Class 1), for 105 °C Total

Terminal, Lug, Crimp Style, Straight Type, for Aluminum Aircraft\Wire, Cla
Terminal, Lug, Crimp Style, 90° Upright Type, for Aluminum.Aircraft Wire,

Terminal, Lug, Crimp Style, Right Angle Type, for Aluminum Aircraft Wire,
Splice, Permanent, Crimp Style, 2 Way Type for Aluminum Aircraft Wire, (
Terminal Board Assembly, Molded-In-Stud, Electric

Strap, Tiedown, Electrical Components;ildentification, Adjustable, Self-Cli
Class 1

Strip, Mounting, Nut Insulating, for MS27212 Terminal Board

Contacts, Electrical Connector, General Specification For

Contact Bushing, Electrical Connector Contact, Wire Barrel

Terminals: Lug.and Splice, Crimp Style, Aluminum, For Aluminum Aircraft

Wire, Electrical, Crosslinked Polyalkene, Crosslinked Alkane-Imide P
Insulated, Copper or Copper Alloy

Terminal Junction System (TJS), Environment Resistant, General Specific

Conductor Temperature
5s 1

Class 1

Class 1

llass 1

nching, Plastic, Type II,

\Wire

blymer, or Polyarylene

ation For

Terminal Junction System, Terminal Junction Blocks, Sectional, Wire In-Li

ne Junctions, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Wire In-Line Junctions, Double,

Series |

Connectors, Receptacle, External Electric Power, Aircraft, General Specification for

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

Splice, Electric, Permanent, Crimp Style Copper, Insulated, Environment Resistant, Class 1

Splice, Stub, Electrical, Permanent, Crimp Style, Nickel/Copper, |
Resistant, 175 °C MAX

nsulated, Environment
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AS83519

AS85049

AS85049/80

AS85049/103

AS85049/104

AS85049/105

AS85049/138

AS85485

AS85485/8

AS85485/12

AS90387

AMS-S-8802

AMS-DTL-23053

AMS-DTL-23053/5

AMS-DTL-23053/8

AMS-DTL-23053/11

AMS-DTL-23053/12

AMS-DTL-23053/18

Shield Termination, Solder Style, Insulated, Heat-Shrinkable, Environm
Specification For

Connector Accessaories, Electrical, General Specification For

ent Resistant, General

Connector Accessories, Electrical, Dummy Contact, sizes 16, 12, and 8, Category 7 (For MIL-

DTL-38999 Connectors)

Connectors, Accessories, Composite, RFI/EMI, Electrical, Strain Relief,
Category 3C (For MIL-DTL-38999 Series Il and IV Connectors)

Connectors, Accessories, Composite, RFI/EMI, Electrical, Strain Re
Category 3C (For MIL-DTL-38999 Series Il and IV Connectors)

Category 3C (For MIL-DTL-38999 Series Il and IV Connectors)

Connector Accessories, Electrical, Cap Dust, Plastic, Category 9
Cable, Electric, Filter Line, Radio Frequency Absorptive
Cable, Electric, Filter Line, Shielded, Jacketed, Radio FrequencCy Absorptive, 150°

Cable, Electric, Filter Line, Shielded, Jacketed, Radie, Frequency Absorptive,

Tool, Hand, Adjustable, for Plastic Tiedown'Straps

Sealing Compound, Temperature ReSistant, Integral Fuel Tanks and H
Adhesion

Insulation Sleeving, Electrical; Heat Shrinkable, General Specification For
Insulation Sleeving, Electrical, Heat Shrinkable, Polyolefin, Flexible, Cross
Insulation Sleeving, Electrical, Heat Shrinkable, Polyvinylidene Fluoride, S
Insulation Sleeving, Electrical, Heat Shrinkable, Fluorinated Ethylene Prop
Insulation-Sleeving, Electrical, Heat Shrinkable, Polytetrafluoroethylene

Insulation Sleeving, Electrical, Heat Shrinkable, Modified Fluoropolymer, C

Straight, Self-Locking,

lief, 45°, Self-Locking,

ief, 90°, Self-Locking,

C, 600-Volt

150°C, 600-VoltAS85848

Sleeving, for Identification Marking, Heat Shrinkable, General Specification for

uel Cell Cavities, High

linked
emi-Rigid Crosslinked

ylene, Non-Crosslinked

rosslinked
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2.2 U.S. Government Publications

Copies of these documents are available online at http://quicksearch.dla.mil.

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
Acquisition Streaming & Standardization Information System (ASSIST) specified in the solicitation form a part of this
specification to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-DTL-17

MIL-I-631

MIL-1-3190

MIL-DTL-3607

MIL-DTL-3650

MIL-DTL-3655

MIL-DTL-5541

MIL-DTL-5846

MIL-PRF-8516

MIL-PRF-23586

MIL-M-24041

MIL-DTL-25038

MIL-DTL-25516

MIL-PRF-29504

MIL-PRF-39012

MIL-PRF-46846

MIL-PRF-49142

MIL-PRF-55339

MIL-DTL-81381

Cables, Radio Frequency, Flexibie and Semirigid; General Specification,f
Insulation, Electrical, Synthetic-Resin Composition, Nonrigid

Insulation Sleeving, Electrical, Flexible, Coated, General Specifigation for
Connector, Coaxial, Radio Frequency, Series

Connectors, Coaxial, Radio Frequency, Series LC

Connector, Plug and Receptacle, Electrical ‘(Coaxial, Series Twin), al
General Specification for

Chemical Conversion Coatings on Aluminum and Aluminum Alloys
Chromel and Alumel Thermocouple Electrical Wire

Sealing Compound, Polysulfide Rubber, Electric Connectors and Electr
Cured

Sealing Compound, Electrical, Silicone Rubber, Accelerator Required
Molding and Potting Compound, Chemically Cured Polyurethane

Wire, Electrical, High Temperature and Fire Resistant, and Flight Critical
for

Connectors, Electrical, Miniature, Coaxial, Environment-resistant Type, Gd

=

nd Associated Fittings,

c Systems, Chemically

, General Specification

neral Specification for

Termini, Fiber Optic Connector, Removable, General Specification for
Connectors, Coaxial, Radio Frequency, General Specification for

Rubber, Synthetic, Heat-Shrinkable

Connector, Plug and Receptacle, Electrical, Triaxial, Radio Frequency, General Specification for

Adapter, Connector, Coaxial, Radio Frequency, (Between Series and Within Series), General

Specification for

Wire, Electric, Polyimide-Insulated, Copper or Copper Alloy
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MIL-T-81490

MIL-C-83413/8

MIL-DTL-83517

STANDARDS

FEDERAL

FED-STD-595

MILITARY

MIL-STD-196

MIL-STD-464

MIL-STD-681

MIL-STD-704

MIL-STD-889

MIL-STD-1553

MIL-STD-7080

MIL-STD-7179

MS27488

MS35489

HANDBOOKS

MILITARY

MIL-HDBK-502

MIL-HDBK-863

TECHNICAL MANUALS

ARMY TM 1-1500-323-24

NAVAIR 01-1A-505-1

USAF T.O. 1-1A-14

Transmission Lines, Transverse Electromagnetic Mode

Connectors and Assemblies, Electrical, Aircraft Grounding: Type IV Jumper Cable Assembly,
Lead, Electrical

Connector, Coaxial, Radio Frequency for Coaxial, Strip or Microstrip Transmission Line, General
Specification for

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

Digital Time Division Command/Response, Multiplex Data Bus
Electric Equipment, Aircraft, Selection and Installation of

Finishes, Coatings, and Sealings for the Protection of Aerospace Weapons Systems, General
Specification for

Plug, End Seal, Electrical Connector

Grommet, Synthetic and Silicone Rubber, Hot Oil and Coolant Resistant

D PA| + C b N ! :
rTouutt SUppuUIlt Alialy olo

Wiring Data and System Schematic Diagrams, Preparation of

Installation and Repair Practices
Installation Practices for Aircraft Electrical and Electronic Wiring

Installation Practices for Aircraft Electrical and Electronic Wiring
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COMMERCIAL ITEM D
A-A-52080
A-A-52081
A-A-52082
A-A-52083
A-A-52084
A-A-59163 Insulati
A-A-59178 Nipple,

A-A-59474 Insulati

ADDITIONAL DOCUME

Additional documents p
2.3 Non-Government

The following documer
issues of the documen

Unless otherwise specitied, the issues of documents not listed in the ASSIST are the issues of thg

solicitation (see 6.2).
2.3.1 AIA Publication

Available from Aerospd
703-358-1000, www.aig

ESCRIPTIONS (CID)

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

Tape, Lacing and Tying, Polyester (Type 1), -100 °F (-73 °C) to 280 °F (138 °C)

Tape, Lacing and Tying, Glass (Type V), -100 °F (-73 °C) to 800 °F (427 °C)

on Tape, Electrical, Self Adhering Unsupported Silicone Rubber

Tape, Lacing and Tying, TFE-Fluorocarbon (Type Il1), -100 °F (-73 °C) to 450 °F (232 °C)

Tape, Lacing and Tying, Aramid (Nomex), (Type V), -100 °F (-73 °C) to 500 °F (260 °C)

Electrical Terminal

bn Tape, Electrical, High Temperature, Polytetrafluoroethylene, Pressure-s
NTS

prtaining to the selection of wire and electrical cables are listed in AppendiX
Publications

ts form a part of this document to the extent*specified herein. Unless ¢
ts which are DOD adopted are those listed.in the issue of the ASSIST

L)

ice Industries Association, .1000 Wilson Boulevard, Suite 1700, Arlingtor
-aerospace.org.

ensitive

therwise specified, the
cited in the solicitation.
documents cited in the

, VA 22209-3928, Tel:

NAS831 Cap - Hrotective Electrical Connector

NAS837 Plug - Protective Electtical Connector

NASM3036 Grommet, Rubbetot-oil and Coolant Resistant
NASM20995  Wire, Safety orLock

NASM21266  Grommet=iastieEeeing

NASM22529  Grommet, Edging

NASM25440 Washer, for Use with Aircraft Aluminum Terminals
NASM33540 Safety Wiring and Cotter Pinning, General Practice for
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2.3.2 ASME Publicati

ons

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada), 001-

800-843-2763 (Mexico),

ASME Y14.100

ASME Y14.24

ASME Y14.34M

ASME Y14.35M

233

973-882-1170 (outside North America), www.asme.org.

Engineering Drawing Practices

Types and Applications of Engineering Drawings

Associated Lists

Revision of Engineering (Chapter Drawings and Associated Lists)

EIA/ECA Publications

Available from the Elecllronic Components Industry Association (ECIA), 1111 Alderman Drive Splite

30005 Tel 1-678-393-94

EIA/ECA 364-26  Sal

2.3.4 IEEE Publicatig
Available from IEEE Op

IEEE Std. 315-1975

2.3.5 RTCA Publicati

DI0 (Copies of these documents are available online at http://www.eciaonlir]

400, Alpharetta, GA
e.orq).

t Spray Test Procedure for Electrical Connectors, Contacts and Sockets
ns
erations Center, 445 Hoes Lane, Piscataway, NJ 08854-4141, Tel: 732-98

Graphic Symbols for Electrical and Electronics™ Diagrams (Including
Letters)

pbns

Available from RTCA, Ipc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833

RTCA DO-160 En

2.4  Order of Precede
In the event of a conflic
detail specifications, s
this document, howeve
2.5 Definitions

251 AIRCRAFT

ironmental Conditions and Test-Procedures for Airborne Equipment
nce
t between the text.of this document, and the references cited herein (exce

ecification sheets,~or military standards) the text of this document takes
, supersedes‘applicable laws and regulations unless a specific exemption

|-0060, www.ieee.orqg.

Reference Designation

-9339, www.rtca.org.

recedence. Nothing in
as been obtained.

:Ent for related associated

An airplane, helicopter or lighter-than-air vehicle.

2.5.2 BRANCH

A section of harness that divides off and extends to a point of termination.

2.5.3 BUNDLE

Any number of harnesses or branches routed and supported together along some distance within the aircraft.

2.5.4 CHAFING

Repeated relative motion between wiring system components, or between a wiring system component and structure or
equipment, which results in a rubbing action that causes wear which will likely result in mechanical or electrical failure
during the aerospace vehicles specified service life.
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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.

258 END FACE

The end portion of a filper optic terminus that is intended to transmit light to an adjoining end’ of

faces are either cleaved

2.59 FIBER OPTIC
A cable designed to trd
transmitter and receive
include a glass or plast
the core/cladding boun
damage.

2.5.10 FIREPROOF

The capability of a ma
fulfilling its design purpd

Clarification

The term “fireproof” wh
used to confine fires W
electrical power and pr
2000 °F flame (+150

backshells or conduit a4

2511 FIRE RESISTA|

or cleaved and polished so as to optimize their light transmission_characte
CABLE

nsmit light waves between a light transmission source.and a receiver. In
I include devices that are used to convert between optical and electronig
c core, a layer of cladding having a lower refracter.index to refract or tota
dary, a buffer, strength members and jacketihg’to protect the inner ca

erial or component to withstand a,2000 °F flame (x150 °F) for 15 minu
se.

en applied to a conneetor, backshell or accessory hardware mounted ang
ithin designated fire_zones means that the connector system will perforn
bvent flame/heat ‘penetration) under conditions likely to occur in such zon
PF) for 15 minutes minimum. A connector system consists of mated

sembliesyand mounting hardware installed on a structural panel (firewall).

NT

a mated terminus. End
ristics.

signal applications, the
pulses. Typical cables
ly reflect light inward at
ble from environmental

es minimum, while still

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

The capability of a co

nector c:ycfnm (nc defined in “firnprnnf") ta pnrfnrm its_intended function

in designated fire zone

areas under heat and other abnormal conditions, as encountered in powerplants and auxiliary power unit (APU)
installations, that are likely to occur at the particular location or area and to withstand a 2000 °F flame (x150 °F) for
5 minutes minimum.

2.5.12 FIREWALL

A structural panel designed to prevent a hazardous quantity of air, fluid, or flame from exiting a designated fire zone in
which a fire may erupt and cause additional hazard to the aircraft. This structural panel permits penetration of fluid
carrying lines (fuel and hydraulics), ducts, electrical power and control cables/or rods through the use of suitable fireproof
components or fittings. The firewall and the attached components or fittings shall withstand flame penetration and shall
not exhibit backside ignition for the required test time (15 minutes). The backside temperature should not exceed 450 °F
maximum and the structural panel should have fireproof insulating material installed to limit the backside temperature.
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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

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

2.5.15 GROUP

A number of wires and
or harness. Groups nor
item of equipment.

2.5.16 HARNESS

An assembly of any nu
fabricated so as to alloy

2.5.16.1 HIGH DENSI

A protected harness de
Table A2.

2.5.17 OPEN HARNE
An assembly of wires a
2.5.18 OPTICAL SYS]
Fiber optic system loss
that arriving at a receiv

end faces, cable bends
end face finish, foreign

or electrical/optical cables and their terminations secured togetherwithin t
mally contain wire and/or electrical/optical cables pertaining to a:single cirg

mber of wires, electrical/optical cables and/or groups ‘and their terminationg
for installation and removal as a unit. A harness.may be an open harness

Y HARNESS

signed to save weight and space which has a majority of wire types sel

5S

nd/or electrical/optical cables that does not include a protective outer cover
[EM LOSSES

bs represent-the difference between light, the intensity, emanating from a t

and thedinherent characteristics of cabling materials. They can also result
Mmaterials between end faces and micro-cracks in the cable’s glass core.

2.5.19 PRIMARY SUPH

ne structure of a bundle
uit or routed to a single

which is designed and

or a protected harness.

bcted from Appendix A,

Fansmission source and

er. Such losses are normally the result of air gaps, misalignment and angularity between termini

from irregularities in the

PORT

Support provided for wiring that carries the weight of the wiring and secures it in the intended position (see 3.11.1).

2.5.20 PROTECTED HARNESS

A harness that employs some overall outer covering to provide additional mechanical protection for the wires and/or
electrical/optical cables contained therein. The added protection may consist of an overbraid, tape wrap, conduit or some
other form of protection.

2.5.21 SECONDARY SUPPORTS

Supports used to secure the cabling between primary support (see 3.11.2).
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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 TERMINUS

Individual fiber optic termination comprised of a ferrule and body assembly designed to secure an optical fiber using
epoxy adhesive and crimping where applicable to secure the fiber optic cable elements.

2525 WIRE

A single metallic condu
having a metallic coveri

2.5.26 WIRING (EWIS

Wires, electrical/optical
installed in the vehicle.

2.5.27 WIRING DEVI(Q

Wiring devices are the
such as terminals, conn

2.5.28 WIRE SEGMEN

A length of wire that is
been broken and then r

2.5.29 HARNESS CRI

Markers are used to
permanent. Markers ca

2.5.30 AIRBORNE EQ

ctor of solid, stranded or tinsel construction, designed to carry curfent’in a
ng, sheath or shield. For the purpose of this specification, “wire” refers to “i

cables, groups, harnesses and bundles, and their terminations, associated
When used as a verb it is the act of fabricating and.installing these items in

ES

ectors, junction boxes, conduit, clamps¢insulation and supports.
T

continuous and unbroken petween its two intended points of termination. A
bpaired is still considered to"be one wire segment.

TICAL CLAMP LOCATOR MARKERS

N be paint,-tape or sleeving attached to electrical wires, harnesses, and cal

UIPMENT CABLE ASSEMBLY (i.e., GFAE, etc.)

An airborne electronic

h electric circuit, but not
sulated electric wire.”

hardware, and support,
the vehicle.

accessory parts and materials which are:used in the installation of elecfrical and optical wiring,

wire segment that has

dentify specific*clamping or structural reference locations. Markers afe permanent or semi-

le bundles.

pquipment cable assembly is the external wiring supplied as an integral

lement attached to that

equipment (see 2.5.17 and 2.5.20).

2.5.31 TELECOMMUNICATION ELECTRONICS MATERIAL PROTECTED FROM EMANATING SPURIOUS

TRANSMISSIO

NS (TEMPEST)

A term which refers to technical investigations and studies of compromising emanations as related to wiring systems and

applications.
3. REQUIREMENTS

3.1

Terminology Interpretation

The term “wiring” wherever used throughout this specification shall be interpreted in accordance with 2.5.26.
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3.1.1 Deviations

Deviations from this specification desired by the contractor (substitution of equipment, material or installation) shall be
specifically brought to the attention of the procuring activity by letter concurrent with or prior to forwarding the design data
for approval. All requests for deviations shall include sufficient engineering information to substantiate the deviations.

3.2

Conflicting Requirements

In case of discrepancies between this specification and the type or detail specification for a particular vehicle part, the type
or detail specification shall prevail.

3.3 Selection of Parts and Materials

Parts and materials covered by documents listed herein are standard and shall be used whenever they are suitable for the

purpose. Parts and mal
parts and materials mu
to provide an applicablq
Parts and materials sel
their use in aerospace
nonstandard part is usq
drawing, parts lists, or d
3.3.1 Requests for Aj
The data to be submittd
contract.

3.3.2 Commercial Uti
Commercial utility parts
and are replaceable by
3.3.3 Contractor’s Sp
Wiring and wiring devic
is approved by the p
substantiating test dat
contractor’s specificatid
follow the format for mi

required, the contractor
requirements and devig|

5t be equivalent to or better than similar standard parts and materials., Whe
b specification or standard, the contractor shall use other establishedispe
pcted from other than this specification are not standard, and approval m
vehicles. Each vendor source for a nonstandard part or material requ
bd where a suitable standard part exists, the contractor shall' teference th
ata package, and the installation shall provide for replacement with the sta

pproval of Nonstandard Parts

bd with the request for approval of nonstandard«parts shall be in accordan

ity Parts

such as screws, bolts, nuts, cotterpins, etc., may be used, provided they
standard parts without alteration.

ecifications

ps conforming to contractor’s specifications may be used, provided each ¢
rocuring activity -and provided no military specification exists. The ¢
A and, when required by the procuring activity, shall provide sample
ns shall not. eonstitute waiver of procuring activity inspections. Contract|
itary specifications. When a detail or general military specification exists

tions:

they exist. Nonstandard
n this specification fails
Cifications or standards.
ust be obtained prior to
ires approval. When a
e standard part on the
hdard part.

ce with the terms of the

have suitable properties

pntractor’s specification
bntractor shall provide
5 for test. The use of
br's specifications shall
or the class of material

s specifieation shall reference the existing military specification and set fonth only the needed new

3.3.4 Commonality

An objective in the selection of parts shall be to maximize commonality and minimize the variety of wiring components and
related servicing tools required in the construction, installation and maintenance of the electrical wiring system.

3.3.5 Government-Furnished Aircraft Equipment (GFAE)

Wiring and wiring devices furnished by the Government shall be installed without modification unless otherwise authorized
or directed by the procuring activity.

3.3.6  Modification

The contractor shall not alter, rework or modify wiring or wiring devices built to and meeting Government specifications,
unless authorized or directed by the procuring activity, and such modification shall be subject to Government inspection.

Modified parts shall have the Government identifying part number removed and shall be identified by contractor part
number.
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3.4 Service Life

The wiring and associated components used for the wiring installation shall be so selected and installed to promote ease
of maintenance and high reliability over the entire expected service life of the vehicle. The reliability and maintainability
goals for the wiring system will be determined in the Acquisition Logistics as delineated in MIL-HDBK-502 as will the
expected service life. These goals shall be subject to procuring activity approval.

3.5 Smoke and Fire Hazards

Wiring and wiring devices shall be selected and installed in such a manner as to minimize the danger of smoke and fire
hazards. Adequate protective means, both physical and electrical, shall be employed to provide reliability and safety
commensurate with this requirement.

3.6 Materials

Materials used in the ipstallation of wiring and equipment shall be suitable for the purpose, angd shall conform to such

Government specificatipns as are specifically applicable under the contract.

3.6.1 Metals

Metals used in the inst

electrolytic action duringg normal service life. Finish and coating shall be in accordance with MIL-ST|

3.6.1.1 Dissimilar Mg
Dissimilar metals used
selection and protection
3.6.2 Nonmetals

Nonmetals used, includ
fungus growth, shall nq
propellants, temperatur
minimum amount of nd
insulating materials sha|

3.6.2.1
Insulating materials sha

3.6.2.1.1 PVC Usags

Insulating Materials

bllation of wiring shall be corrosion resistant or shall be suitably protected

tals

shall conform to the requirements of MIL-STD=Z889. This standard establish

ng plastics, fabrics and protectivefinishes, shall be moisture and flame res
t support combustion, and_shall not be adversely affected by weatherin
e and ambient conditions( encountered during operation of the vehicle. N
xious gases shall be selected. Nonmetals may be treated to conform to
| not be used unlessna other materials suitable for the application are aval

Il have an-alc resistance capability which will meet the circuit requirements

PVC material shall not

3.6.2.1.2

to resist corrosion and
D-7179.

es requirements for the

of dissimilar metal combinations and othersignificant corrosion behavior factors.

istant, shall not support
j, applicable fluids and
laterials that give off a
this requirement. PVC
lable.

MIL-DTL-81381 Usage

MIL-DTL-81381 shall not be used in U.S. Department of Defense contracts for aerospace applications.

3.6.3 Sealing Materials

Only materials that are elastomeric and reversion resistant shall be used. Sealing materials required to seal wire junctions
and terminations shall be selected from MIL-PRF-8516, MIL-PRF-23586, or other material specifically approved by the
procuring activity. MIL-PRF-8516 is the preferred material. The following temperature limits apply (the upper limit includes
ambient plus temperature rise):

MIL-PRF-8516 -51 °C (-60 °F) to 93 °C (200 °F)

MIL-PRF-23586 -65 °C (-85 °F) to 232 °C (450 °F)
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3.6.3.1 Process

Sealing materials shall be applied in strict conformance with the manufacturer’s instructions. Overaged material shall not
be used. The sealing material shall be held in place by suitable forms during the curing process.

3.6.4 Epoxy Adhesives
Only epoxies adhesives that can withstand sustained use without degradation of mechanical and adhesive properties at

the maximum ambient temperatures shall be used for the bonding of fiber optic cables to termini. The time and
temperature used for curing of epoxy adhesive used in fiber optic terminations shall be controlled so that a consistent

bond is provided under

3.7

all service conditions.

Component Selection and Installation

Components and wiring
requirements of this sp
operation and servicing
the applicable wiring co|
3.7.1 Maintenance C
The maintainability of
harnesses, electrical/of

and replaceable at the
maintenance are specif

3.8  Wiring Selection

Wiring shall be of a ty
temperature is not exd
bundles, conduit and

propagation, current, a
and extreme environm

devices shaltbe suitable for their apptication and Sefectedand-nstafted
ecification. In addition, selection and installation considerations shall be

mponent specifications.

bnsiderations

the wiring system shall be a prime consideration in.the selection, de
tical cable assemblies and wiring system components/ All wiring shall bg

maintenance level specified by the procuring agetivity. Other specific rg
ed in the appropriate paragraph on the subject.

pe suitable for the application. Wire‘shall be selected so that the ratg
eeded for any combination of electrical loading, ambient temperature,
pther enclosures. Typical factors'to be considered in the selection a

bnts such as Severe Wind and Moisture Problems (SWAMP) areas or |

significant fluid concenfrations. The wire shall be Selected in accordance with Appendix A of this

selection shall take into

3.8.1 Conductor Deg

Degradation of tin and
beyond their continuoug

3.8.1.1 Tin-Pated Co

account all requirements of this specification and the following design cons
radation

silver plated{copper conductors will occur when exposed to continuous o
rating._These effects shall be taken into account in the selection and appli

hductors

in accordance with the
hade relative to vehicle

environments to ensure that they are not subjected to conditions exceeding the limits specified in

bign and installation of
b accessible, repairable
quirements concerning

d maximum conductor
and heating effects of
e voltage, arcing, arc

mbient temperature, mechanical strength, abrasion, flexure and pressurg¢ altitude requirements,

ocations susceptible to
specification. The wire
iderations.

beration at temperature
cation of wiring.

Tin-copper intermetallics will form with time resulting in an increase in conductor resistance and embrittlement. 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). These potential problems should be considered in the
application of tin plated copper wire.

3.8.1.2 Silver-Plated Conductors

Degradation in the form of inter-strand bonding, silver migration, and oxidation of the copper strands can occur with
continuous operation near rated temperature, resulting in loss of flexibility. Due to potential fire hazard, silver plated

conductors shall not be used in areas where they are subject to contamination by ethylene glycol solutions. These
potential problems should be considered in the application of silver plated copper wire.
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3.8.1.3 Conductor Solderability

Solderability of tin plated copper wire degrades significantly within 6 months to a year after production. When significant
oxidation occurs, mildly activated rosin (RMA) flux is required for proper soldering and depending upon temperature
exposure, as well as storage time, an activated rosin (RA) flux may be required. Soldering of tin plated copper conductors
should be avoided; but when required, compensating steps such as retinning shall be included in maintenance
procedures for retermination (see AS4461).

3.8.2  Aluminum Wire

The use of aluminum wire requires procuring activity approval. Aluminum wire shall be restricted to size 8 and larger.
Aluminum wire shall neither be directly attached to engine mounted accessories nor installed in other areas of severe
vibration. It shall not be installed where frequent connections and disconnections are required. All installations of
aluminum wire shall be relatively permanent. Aluminum wire shall not be used where the length of run is less than 3 feet,
nor in areas where corr specifically approved for
this application (see 3.2

H £ ;AL H H [T 4 H P TR + H 4
DSIVE TUTTIES TAISL ATUTTHTTUTTEWITE STidll DE TCTTHINateu Uiy Uy tCTITHNaturis g

0.2).

3.8.3 Fiber Optic Caljle Selection

The type, size, construq
approved for use by
performance under all
connections, installatio
environmental degradal
assembly process and

assemblies as defined @and approved by the procuring activity.

3.8.3.1  Strength Men

Fiber optic cable shall
attached to termini assd

3.8.3.2 Jacket

External jacket of fiber @ptic cable shall be resistant to moisture, mechanical damage and tempera

3.8.4 Coaxial Cables

Coaxial cables shall be
applications above 400

structural return loss, environmental requirements, short leads and grounding shall be considered

operating in the Transy\

tion and distinct identification for fiber optic cable shall be suitable for the
the procuring activity. Cable shall be of a constructionOwhich providg
service conditions when the overall characteristics ofiehd face polish, G
n bend radii and environmental degradation are taken/into account. Cal
ion and handling damage and shall be of a continuous temperature ratingd
installation environment. The fiber optic cable shall be distinguishable frg

nber

include a layer of fiberglass, aramid, or other non-metallic material thg
mblies for the purpose of resisting-tensile loads.

suitable fer<the application and shall be selected in accordance with A.3
MHz andin critical RF circuits, critical electrical characteristics such as a

erse’Electromagnetic Mode (TEM) and coaxial cable with tubular metal

application and shall be
s the required optical
able length, number of
le shall be resistant to
that is compatible with
m aircraft wire harness

it can be mechanically

ure degradation.

1.5 of Appendix A. For
tenuation, capacitance,
n design. Coaxial cable
outer surfaces shall be

identified by a violet ¢

lored marker (1 inch nominal width) at intervals not greater than 24 inc

es 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 either open or protected design. Open harnesses are preferred for maintenance considerations.
Harnesses may be designed to meet mechanical or shielding requirements. The use of protected harnesses shall be

avoided unless wiring design considerations dictate their use and is subject to the approval of the procuring activity. The
design details of protected harnesses are also subject to the approval of the procuring activity.
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3.8.6 Insulation Compatibility with Sealing and Servicing

Wiring terminations in devices where the wiring must be sealed to provide an environment resistant joint, shall have
insulation compatible with the sealing feature of the device. For wire to connector sealing grommet compatibility (see
AIR1329). When the diameter of the wire is smaller than the minimum allowable diameter, a length of shrink AMS-DTL-
23053/5 Class 1 and 3, AMS-DTL-23053/8, AMS-DTL-23053/11, AMS-DTL-23053/12 Class 3, 4, and 5, or AMS-DTL-
23053/18 Class 2 and 3 sleeving shall be installed in back of the contact and shall protrude through the environmental
seal. Elastomer grommets are generally qualified to seal on wires and electrical/optical cables having smooth extruded
insulations. Only one wire/optical cable per grommet hole is permitted. Sealing on tape wrapped, braided, striped, or other
than smooth circular insulations shall be specifically tested for compatibility and shall be subject to procuring activity
approval, unless compatibility has been demonstrated in the qualification of the terminating device. After installation in the
vehicle, the integrity of the sealing features of all such devices shall be intact, and able to perform their function. A device
shall be considered as sealed if the outermost sealing feature (web) is in full contact with the device when visually
inspected. The wiring shall be installed so that transverse loads will not destroy the integrity of the sealing feature of the
wire.

3.8.6.1 Wire Diametgr

The finished wire outsid

the grommet specified

tools to insert and releal
3.8.6.2 Potting Seal
The potting shall be bg
environmental resistant
3.8.6.3 Insulation De
Wiring shall be handleg
to be effected. Methods
impression left on the i
insulation in relation to
3.8.7 Corona Preven
In the selection of elect
relating to corona preve

3.8.8  Minimum Wire

This specification perm

e diameter or finished wire diameter plus sleeving (see 3.8.6) shall’be with
n the appropriate component specification and shall not exceéd the capab
e contacts.

bn Wire or Cable

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

jradation

n the limits specified for
ility of contact servicing

ch a way to ensure an

, stripped and installed so as not to distort, roughen or damage the insulation on which sealing is

of marking and identification shall-be applied so as not to provide a track
sulation of shielded and twisted electrical cables can also cause unaccep
he elastomer seal. Cautionrshall be used to avoid this condition.

ion

ical wiring, considerations shall be given to the prevention of corona disch
ntion is contained in 6.6 and should be reviewed prior to the selection of all

Bize

ts-thé-general use of size 22 wire as the minimum wire size for airplanes,

for moisture entry. The
able degradation of the

arge. Useful information
wiring.

helicopters and lighter-

than-air vehicles. Use

f size 24 and smaller gage wires in harnesses shall be limited to wires wh

ch have break strength

of 20 pounds 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. This restriction in aerospace vehicle applications is due to maintenance difficulties.
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3.8.8.1 Current Carrying Capacity

Wire shall be sized so that all wires distributing current from a circuit protective device have a capacity which is equal to or
greater than the rating of the device under all normal operating conditions. Circuits shall be individually powered with a
single operating current interrupt system. Independently operated circuit protection devices shall not be paralleled or
ganged together to achieve a required current rating. Power source feeder wires shall be sized for the rated capacity of
the power source. A guideline for the continuous current in each wire is shown in Table 1. Table 1 assumes an ambient
temperature of 70 °C, a harness or harness branch of 33 or more electrical wires for sizes 26 through 10, and 9 electrical
wires for size 8 and larger, carrying 20% or less of rated harness or harness branch current and operating at an altitude of
60 000 feet. The use of this tabulation shall not eliminate other requirements for wire selection. Data from Figures 3, 4,
and 5 may be used for determining wire size for conditions other than those contained in Table 1. The use of Table 1 and
Figures 3, 4, and 5 shall not eliminate other requirements for wire selection. Current carrying capacity listed in Table 1 or
calculated using Figures 3, 4, and 5 are capable of handling frequencies up to 800 Hertz; above 800 Hertz, the AC

resistance must be corrected for skin and proxrmrty effects. When reducmg wrre srze unprotected wires connecting power

busses or feeders to 3
“minimum length”.

3.8.8.1.1 WiringinH
Table 1 current ratings

and 9 electrical wires f
total current carried by

capacities taken from T

differing from those as
wires in the harness. F
total is 297 amperes,
59.4 amperes and the 1
a harness shall be tred

cable, excluding shields.

In smaller harnesses, t
wire configuration. The
in free air ratings for ¢
copper wire by 20%) an
(c) carrying 20% or less
3.8.8.1.2 Wire Termi
The continuous curren
associated wire terming

limited by the design ch
for a particular system

Arnesses

or electrical wires in harnesses are based upon 33 or more eléctrical wires

wer panel and kept to a

for sizes 26 through 10

br size 8 and larger operating at 60 000 feet altitude, and @n ambient tenjperature of 70 °C. The

the harness shall not be more than 20% of the numefical total obtained
able 1 (or calculated from Figures 3, 4, and 5 for,ambient, altitudes or
sumed in Table 1), for the appropriate wire construction temperature rat

pr example, if a wire harness contains 33 size(20 electrical wires rated af

by adding the carrying
harness loading factors
ng for all the electrical
200 °C, the numerical

20% of which is 59.4 amperes and the maximum allowable total cufrent in the harness is

haximum allowable current for any size 20.Wire in the harness is 9 amperg
ted as a number of individual electrical wires equal to the number of con

ne allowable percentage of total ‘€urrent may be increased as the harnesy
harness ratings contained in Fable 1 were derived from Figures 3, 4, and
ppper wire were determined~at T (200 to 70 °C) (for aluminum wire der
d derated for (a) operationat 60 000 feet altitude, (b) harnesses of 33 elec
of rated harness current. For conditions other than (a) through (c), refer to

hations

I ratings of\Table 1 were derived only for wire application, and canno
ition devices (e.g., connector contacts, relays, circuit breakers, switches).
aracteristics of the device. Care shall be taken to ensure that the continuo
circuit-shall not create hot spots within any circuit element which could le

s. An electrical cable in
ductors in the electrical

approaches the single
5. Single electrical wire

zTe the free air rating of

rical wires or more, and
6.7.

be applied directly to
The current ratings are
Is current value chosen
hd to premature failure.

Acceptable temperatur

elevels of circuit components shall be those defined by the partic

ular circuit component

specification.

3.8.8.2 Ambient Tem

perature

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

3.8.8.3 Deleted.
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3.8.8.4 Voltage Drop

For power distribution circuits, the total impedance of supply and return paths shall be such that the voltage at the load
equipment terminals is within the limits of MIL-STD-704.

3.8.9 Maintainability

Wire selection shall be affected by considerations of the types and frequency of maintenance action.

3.8.10 Wiring Selection for Special Applications

The general purpose electrical wires listed in Appendix A do not perform equally in all applications. The detall

characteristics of the sp

ecific wire types shall be considered for the following special applications.

3.8.10.1 Severe Wind

Suitable wire types in a
problems (SWAMP) arg

3.8.10.2 Frequency FI

Suitable wire types in
bending and flexing of t

3.8.10.3 Electromagnd

AS85485 cable is prefd
The following precautig
wire. The black jacket
(uninsulated) power dig
instances where more
replacement of existing

3.8.10.4 Thermocoupl

The following is require

and MOoISture PToblems (SWAMF)

ccordance with AS22759, listed in Appendix A, are preferred fon-seve
as or both. Applications include wheel wells, near wing flaps, wingfolds an

Exure

he wiring.
btic Interference (EMI) and Electromagnetic Vulherability (EMV) Sensitive A

rred for use in EMI and EMV sensitive aréas. For complete installation g
ns must be taken when routing and installing AS85485/8 or /12 shielded
s conductive and should be routed and clamped or protected to insure ¢
tribution points. The use of discrete filters or other suitable means shoul
effective attenuation of interference can be provided at specific frequ
wiring is impracticable.

e Wiring
1 when using thepmaocouple wires (see 6.8):
acts shall nettbe used except to meet system requirements (see 3.8.1

Thermacouple crimp contacts in accordance with AS39029 shall be
hs thermal gradient conditions.

mocouple W|res to copper wires are permitted with the enwronmental seal

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

re wind and moisture
d pylons.

that require repeated

reas

lidance (see AIR4465).
and jacketed filter line
earance to all exposed
l also be considered in
ency ranges or where

D.4(b) such as thermal
used to meet system

bd connectors specified

precautions should be

taken to ensure that the connector external temperature amblent and mternal 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) an AS81714/12, type 2 dual in-line

junction (splice) or AS81714/11 single in-line junction (splice) or AS81824/1 splice shall be used.

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

a. Thermocouple con
gradient conditiong,
requirements such

b. Transition from the
in 3.14.1 or AS81714

C.

d.
the thermocouple wire.

e.

such as thermal gradient (see 3.8.10.4 (b) for exception).

AS5419 Thermocouple Extensions or MIL-DTL-5846 Thermocouple Wires shall be used to meet system requirements
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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. Identification marking

(wire, cable, sleeves, labels, tags, etc.) shall be in accordance with AS5942 or AIR5558 when Laser marking is used.

3.9.1 Assignment of |

dentification 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

2).

with Appendix B (see 6.
3.9.2 Deleted.
3.9.3 Marking
3.9.3.1 The wire ider]
(see Figures
3.9.3.2 The charactf
characteristic
3.9.3.3  Wiring shall i
ofamarktot
3.9.3.3.1
used. The
identificatio
insulating d
the accessi
NOTE 1: AS23190 (AS
bundles.
NOTE 2: AS23190 (A
a. Electrical/optical cq

code (and individug
be placed at each ¢
3 feet.

Wires on which ide

tification code shall be printed to read horizontally from left to right or.verti
B1 and B2).

brs shall be legible and permanent and the method of ‘identificatior]
5 of the wiring.

e identified, throughout its length, at intervals not longer than 3 inches, as
he beginning of the next mark.

When it is mot possible to print directly upon a wire or elegtrical/optical cable, an ident

cally from top to bottom

shall not impair the

measured from the end

fication marker shall be

marker shall be an AS85848 or AMS-DTL*23053 heat-shrinkable sleeve; an AS23190 (AS33681)

h strap (see 3.11.3.8) or a MIL-I-3190 glass braid. The marker shall not &
evice. For repairable, protected harnesses, the marker shall be visible du
ble area at the rear of the connector. The markers shall be used as follows

33681) identification strap shall not be used within electrical/optical cable

33681) Identificationsstrap is not authorized for U.S. military aircraft.
bles upon whichidentification cannot be printed shall be identified by p

| wire color,\where applicable) on a marker placed external to the outer su
bnd within-12 inches or before the first clamp (whichever is less) and at in

ntification cannot be marked shall be identified by printed markers at each

before the first clam

e used as an electrical
ing maintenance within

5, groups, harnesses or

rinting the identification

rface. The marker shall
tervals not greater than

end within 12 inches or

p (whichever is less) and at intervals not greater than 3 feet

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
aircraft, but

3.9.3.3.3

3.9.3.34

shall be completely identified on the drawing.

Short electrical wires and electrical/optical cables less than 6 inches in length need not be identified in the

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

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
3.2.3.2 in Appendix C for an example of alpha-numeric equivalent of color coding.)
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3.9.3.35

All harnesses shall be identified to facilitate maintenance (see Appendix B). Identification shall be done on

nonmetallic bands affixed to the harness and shall be located within 3 inches of the connector identification
band and in each bay through which the harness is routed. All markers shall be visible during maintenance
within the accessible area.

3.9.3.3.6

Harness Critical Clamp Locator Markers are used when there is a design requirement to control harness

movement or slack in critical locations and maintain specified adequate clearance and separation from
equipment and structure. Clamp Locator Markers may be up to 2 inches wide. Color and location shall be
specified by the design organization and approved by the procuring activity. (See ARP5614 Guidelines for
Critical Clamp Marker Installation on Electrical Cable Assemblies.)

3.9.3.3.6.1

For U.S. Department of Defense Contracts for Air Force and Navy

Markers shall be located under the harness clamp, such that the colored marker is exposed on both sides of the clamp.

When required, clamp
termination) and at th
necessary, for areas in

a. For harnesses that
located at the last ¢
b. When required at h
point except for bre
3.9.3.4 Identification

For wiring system instg
category. Circuits whic
classification color, wi
determined by the proc
along the length of the
requirements.

3.9.4 Connector Iden

Connectors shall be id
electrical/optical cable
applicable) of both thg
6 inches of the plug.

a convenient area adja
it to be not readily asso

l.,a.l.Ul IIIaIKt’ID as>s Aa IIIIIIIIIIUIII bl |a|| UU plabcu Cll. Cabll Ilalllcbb UIIUPUIIIL
b mid-point harness clamp locations. Additional clamp locator marker
close proximity to fluid carrying lines, tubes, hoses, moving parts anehcomp
connect with moving components or surfaces that flex or move,~clamp |
amp point prior to area of harness movement.

Arness breakouts, clamp locator markers shall be located at the clamp pos
pkouts that occur within 18 inches of a previously established clamp locato

Requirement for TEMPEST Wire and Cable

llation requiring TEMPEST certification, wiring shall be clearly marked in
N process classified information shall bevidentified with a marker label sl
h “TEMPEST” printed on the sleevey followed by the category, or s
iring activity. These identification sleeves shall be installed every 3 feet as
wire or cable. Special routing, shielding and separation requirements shal

tification

entified to facilitaté_mating. All plugs shall have a nonmetallic band aff
pr harness. This\band shall bear the P and J number identification and

Cent to/the receptacle. Receptacle identification may be excluded where a
ciated-with the subject connector, or where it would not be visible (blind ar¢

mating of the receptacl

plug and the.mating receptacle and the equipment nomenclature. The
The band-shall be visible in the immediate area of the connector apd shall not affect the
maintainability of the hgrness. Allreceptacles shall be identified with a “J” number on both sides of]

(i.e., last clamp prior to
5 should be added as
onents.

bcator markers shall be

tion closest to breakout
mark location.

dependent of their EMI
peve of the appropriate
ystem identification as
per 3.9.3.3.1(a) and (b),
meet procuring activity

xed to the wire group,
optical identification (if
band shall be within

the aircraft structure, in
ailable locations cause
ba) during installation or

P. 17 no _case shall the absence of identification result in the possibility of

Connector mismatching.

Receptacles, such as test and power, to which a mating plug is not attached, shall have, in addition, the function of the

receptacle identified on

3.95

the plug side of the structure.

Wire Size Color Code System

When approved by the procuring activity, a wire size color code system as specified below may be used to facilitate
control of the wire size. When a wire size color code is used, the wire insulation shall be identified with the appropriate
color by one of the following methods. Only one method may be used for each vehicle.

a. Solid colored.

b. Distinctively color banded.

C.

Distinctively striped.
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The wire size color code is as follows:
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
14 Green 0 Blue
12 Yellow

3.10 Wiring Installation

Design of the wiring ins

1st - Safety in flight.

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

3rd - Cost effective airc

Wiring shall be fabricate

a. Maximum reliability
b. Minimum interferen
c. Accessibility for ins
d. Prevention of damg

3.10.1 Arrangement of

Wiring shall be arrange)
tied, and when these gr|

3.10.2 Bundle and Grd

As a design objective,
density connectors ma

allation shall conform to the following precedence:

aft production.

d and installed so as to achieve the following:

Ce and coupling between systems.
hbection and maintenance.

ge.

Wiring

d in groups and bundles to facilitate installation and maintenance. Individy
pups are bundled-the spot ties shall not be removed.

up Size

bundlgs®and groups within clamps shall be no more than 2 inches in d
be(run as a single group, provided all of the wiring in the group is pe

equipment or system.

3.10.2.1 High Density

Harness Size

al groups shall be spot

ameter. Wiring to high
tinent to a single item,

The number of electrical wires in high density harnesses shall be limited only by efficient and good design. The use of
wire sizes larger than 16 is discouraged unless there are also smaller electrical wires in the same harness.

3.10.3 Inspection and

Maintenance

In open wiring, groups shall be installed to permit replacement of the group without removal of the bundle. High density

harnesses shall be desi

gned so that they are readily replaceable in sections.
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Fiber optic cables shall be installed to provide accessibility for inspection and maintenance. Where approved splices are
an acceptable method of assembly or repair, space shall be provided for installation, inspection and testing of individual
segments. Fiber optic cables that are not repairable on the aircraft shall be installed in a manner which facilitates testing
and replacement of individual segments or entire harness assemblies. Replacement of fiber optic cables or segments
shall not require disassembly of any riveted or bonded attachments. Conduits shall be used where necessary to protect
fiber optic or to facilitate maintenance in inaccessible areas.

3.10.4 Facility for Changes
Where required by the 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 wirg end shall be dead ended with AS25274 caps or with insulation in aMignner acceptable to the
procuring activity. Dead| ending shall take place within 4 to 6 inches of connectors or feedthrough Hushings.

3.10.6 Routing
Wiring shall be routed tp ensure reliability and to offer protection from the following hazards:
a. Chafing as defined jn 2.5.4.

b. Use as handhold orf as support for personal equipment.

c. Damage by personpel moving within the vehicle.

d. Damage by stowagg or shifting of cargo.

e. Damage by battery|lor acid fumes and fluids.

f.  Abrasion in wheel Wells where exposed to rocks;ice, mud, etc.

g. Combat damage (tg the maximum extentpracticable).

h. Damage by moving|parts.

i. Harsh environments such as~"SWAMP areas, high temperatures, or areas susceptible to gignificant fluid or fume
concentration.

j.  Crushing, kinking pr-stretching fiber optic cable. Precaution should be taken to prevent| the cable from being
accidentally crushedkinked-orstretched-

k. Fiber optic cable shall be routed and installed so as to avoid the application of axial, lateral and torsion loads to the
cable and terminations.

I.  When installing fiber optic, additional support, routing techniques and maintenance requirements must be considered.
Methods of addressing these requirements shall be approved by the procuring activity.

m. Wiring shall not be routed through equipment mounting bases.

n. Fiber optic cabling route shall be located so that optical fiber cables will not be disturbed by disassembly or removal of
equipment.
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3.10.7 Slack in Wiring

In addition to slack provided for drip loops (see 3.11.8), slack shall also be provided to meet the requirements of 3.10.7.1
through 3.10.7.5. Slack requirements shall be met on every production vehicle as well as developmental models. In
production wire harness fabrication, provisions shall be incorporated into the harness design and fabrication process to
ensure that the installed harness meets these requirements without the need for straining, forcing or modifying the
harness.

3.10.7.1 Connector Termination

When wiring is terminated in a connector or terminal junction, a minimum of 0.5 inch of slack for complete connector
replacement shall be provided. This slack shall be between the connector and the second wiring support clamp. The
0.5 inch slack requirement shall be interpreted to mean that with the connector unmated and the first 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 c
potting plus 1 inch. Co
subjected to re-termina

For fiber optic cabling,
connector end) shall all
connector.

3.10.7.2 Lug Terminaton

At each end of a wire t
provided. For copper w
equal to one barrel leng
maintenance personnel
3.10.7.3 Strain Prever
The wiring installation s
3.10.7.4 Free Movemg
The wiring shall permit
3.10.7.5 Wire Shifting

The wiring installation s

3.10.8 Electromagneti

nectors termlnatmg size 8 and larger electrical wires, RF cables and fiber
ion slack requirements.

cable slack at the connector ends of the cabling (i.e., slack frem’the last
bw the cabling to extend from 0.5 to a maximum of 1 inch beyond the point

erminated by a lug, a minimum length of slack<equal to twice the barrel le
re, size 2 and larger, and aluminum wire, size;,4 and larger, the minimum
th of the lug. The slack shall be in the vicinity of the lug and available for rg
tion

hall be designed to prevent strain on wires and electrical/optical cables, jun

Nt

ull extension of shack mounts and vibration isolators mounted on equipme

hall permit-shifting of wiring and equipment necessary to perform maintena

C compatibility

imum, the length of the
bptic cables shall not be

primary support at the
required for mating the

ngth of the lug shall be
length of slack shall be
placement of the lug by

ctions and supports.

hce within the vehicle.

Electrical wiring, including RF and antenna cables, shall be routed so as to minimize electromagnetic interference in
accordance with MIL-STD-464.

3.10.9 Ignition

Flexible metallic conduit of a type specifically approved by the procuring activity shall be used for magneto cable circuits.
Magneto ground cables (except the induction vibrator output cable) shall not run through conduit or junction boxes
containing other electrical cables.

3.10.10 Compass Deviation
Electrical wiring and ground return paths shall be installed so as not to cause a compass deviation. Each wire carrying

direct current in the area of compasses or the sensitive pickup elements of compasses shall have a corresponding ground
return wire twisted with it to neutralize the magnetic field.
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3.10.11 Lug Terminated Wires

Lug terminated wires shall be installed so as to reduce human error in assembly to adjacent terminals. In addition to code
identification, wiring shall be so routed and supported so as to reduce human error in assembly to adjacent terminals. This
may be accomplished by use of fanning strips; different stud sizes or control of wire lengths from tie down points. Fanning
strips are preferred except in junction boxes, fuel tanks, ground studs, and areas where space is not adequate.

3.10.12 Sensitive Circuits
Sensitive circuits such as low-power level signal circuits shall be kept separate from other circuits at junctions. This shall

be accomplished by using separate connectors for the sensitive circuits and by having at least one grounded terminal stud
between sensitive circuits and other circuits on a common terminal board.

3.10.12.1 Electroexplosive Subsystem Wiring

All circuits associated W
shall be shielded witho
of connectors. All firing
from other circuits at jur
3.10.12.2 Electroexplod

All firing and control cir
coded with a red stripe

3.10.12.3 Sensitive Cir(

Fuel probe wiring shal
terminations, and juncti

3.10.13 Power Systems

Electrically unprotected
circuit wiring. Wiring fro|

ith electroexplosive subsystems shall be routed in twisted shielded pairs. /
It discontinuities or gaps in the shielding. Wire shields shall be bonded ar
and control circuits associated with ordnance and explosive subsystems
ctions.

ive Subsystem Wiring (for Air Force use)

Luits associated with ordnance and explosive subsystems contained within
n accordance with FED-STD-595, color 11105.

uits

bn boxes.

wiring of the primary electsical power system shall not be bundled or g
M two or more sources shall not be in the same bundle or group to prever

affecting more than on¢ power source. For_secondary distribution circuit wiring from a single sod

component pins, see T
power levels on EWIS ¢

3.10.14 Essential Equip

Wiring to each system
shall be separately rod

bquirements in 3.19.4(0) and 3.20. Guidelines for assessing the impact
an be found in MI-STD-704 and for commercial applications use RTCA D

ment

Wwhichimust operate to maintain flight control of the vehicle under normal g
ted \from other wiring. Essential engine circuits shall have their wiring S

damage to any circuit

Al circuits and junctions
bund the circumference
shall be kept separate

junction boxes shall be

| be physically separate from power wiring throughout its entire length including connectors,

rouped with distribution
t a single damage from
rce required at multiple
of various voltage and
D-160.

r emergency conditions
0 routed as to prevent

for’ one engine from affecting circuits of any other engine Propeller

Lircuits shall be routed

separately from all othe

3.10.14.1 Full authority

I circuits.

Fly-By Wire Systems

In addition to the related wire routing/separation and shielding requirements of 3.10.6, 3.10.8, 3.10.13, 3.10.14, 3.10.15,
and 3.14.6 the following provisions shall be incorporated:

a. Channel separation: Each channel of such systems shall be routed in separate bundles that are distinctively marked
throughout their length in a manner which associates that bundle with a specific channel. Color coded harness
jacketing material, closely spaced color-coded identification sleeves or similar means may be used for this purpose.

Primary Flight Control Wiring: For helicopter wires having functions that can directly affect the flight path of the aircraft

or otherwise affect flight safety shall be size 20 minimum except that size 22 annealed copper wires may be used
when routed in twisted triples or with at least three other wires. Wires shall be of a type specified in Appendix A that is
suitable for use in circuits where during a fire, maintenance of electrical integrity is required for a limited time. For all
other aerospace vehicles wire selection shall be per Appendix A.
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Connectors and connector accessories for use in such applications shall be military qualified for use in aerospace
applications. Threaded coupling mated pairs of connectors shall employ self-locking coupling rings. Connector
backshells that do not include self-locking coupling mechanisms shall be secured in accordance with 3.14.7 to avoid
loosening.

3.10.15 Redundant Circuits
Wiring to equipment performing duplicate functions shall be run in separate bundles to prevent damage to one system

affecting the other. On airborne vehicles that employ dual or multiple redundant MIL-STD-1553 multiplex data bus
systems, the redundant data bus cables shall be run in separate bundles and routed to prevent damage to one data bus

cable affecting the operation of the redundant data bus or buses.

3.10.16 High-temperatu

re Equipment

Wiring shall be kept sq
deicers, to prevent insu

3.10.17 Nacelle Wiring

Wiring in an engine nag

all engine installations having identical equipment and for the same series of vehiCle. A means fo

clamp locations shall b
permanently attaching

3.10.18 Wiring in Bilgeq

Wiring in bilges shall
equipment located in th

3.10.19 Engine Mounte

For direct attachment td
used, they shall be high
and prevent strain on tg

3.10.20 Wheel Well Arg

Conduit or other protec
braided outer jackets g
shall be provided at a
accordance with 3.11.6

parate—fronT tigh-temperature equipTent, SucT as TesiStors, extraust st
ation deterioration.

elle, from the point of disconnection for removal of the enging/ shall be in

b provided for wiring that must be unclamped for engine’ removal. This sh
lamp brackets to supporting parts.

be installed at least 6 inches from the eenterline of the aircraft excep
s area is required. Wire types susceptibleto moisture degradation shall no

l Accessories

engine mounted accessories; wire smaller than size 20 shall not be used.
-strength alloy conductor @nd when terminated in connectors, the connect
rminations. The wires shall be adequately grouped, spot tied and supporte

as

fion shall be-previded for all wiring in wheel well areas. Flexible tubing, ah
re acceptable for use where wiring is properly supported. When tubing i

Wireltypes susceptible to moisture degradation shall not be used in wheel

3.10.21 Slide Mounted

cks, heating ducts and

terchangeable between
I positively ascertaining
all be accomplished by

t where attachment to
be used in bilges.

\When size 20 wires are
por shall provide support
.

rasion resistant tape or
s used, drainage holes

| trap points and at the lowest point between each set of support clanpps. Taping shall be in

well areas.

Equipment

When connecting wires or electrical/optical cable to slide mounted equipment, sufficient wire or electrical/optical cable
shall be provided to permit the slide mounted equipment to slide in and out without damage, and permit unmating of the

connectors.

3.10.22 Airborne Equipment Cable Assembly

Wiring and wiring devices utilized to make up airborne equipment cable assemblies are to comply with the requirements

herein.
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3.11 Protection and Support

Wiring shall be supported to meet the following requirements:

Prevent chafing as defined in 2.5.4.
Secure wiring where routed through bulkheads and structural members.

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

Prevent mechanical strain or work hardening that would tend to break the conductors, optical fibers and connections.

Prevent arcing or overheated wiring from causing damage to mechanical control cables, and associated moving

a.
b.

c.

d.

e. _

equipment.

f. Facilitate reassemb
g. Prevent interferenc
h. Provide support for

Dress the wiring at
seals.

3.11.1 Primary Suppo

Primary support of wirir]
AS23190, AS21919, sq
any aircraft structure, c
specification. Open wiri
other than round shall i
used to support rigid p
support of wiring shall 1
optic cables. Primary w|
grounding connections.

3.11.1.1 Plastic Clamy

Plastic cable clamps in
rubber cushion type. TH
diameter shall be a me
avoided unless the ins

ly to equipment terminal boards.
e between wiring and other equipment.
wiring to prevent excessive movement in areas of high vibration.

connectors and terminating devices in the direction of<the run without d

t

g shall be provided by metal cushion clamps and plastic clamps (see 3.11
aced at intervals not to exceed 24 inches. In addition, where wiring is rg
amps shall be installed as necessaryto’ meet the protection and anti-chaf
ng contained in troughs, ducts or genduits is exempt from this requirement
e shaped to fit the contour of the harness and shall provide a shug fit. Pla
ortions of harnesses. Use of(plastic cable straps as primary support is

ot be attached to adjacent wiring. Only metal clamps with cushions shall

re support clamps and fasteners used in structural applications shall not b

S

accordance with AS23190 may be used on horizontal wiring runs provided
e first ¢lamp immediately adjacent to wiring terminations for wire bundles
tal cdshion clamp. The use of plastic cable clamps on other than horizorn
tallation is such that slack cannot accumulate between clamping points,

eformation of grommet

1.1) in accordance with
uted through cutouts in
ng requirements of this
. Clamps for harnesses
stic clamps shall not be
prohibited. The primary
be used to support fiber
e used for bonding and

every fourth clamp is a
greater than 0.125 inch
tal wiring runs shall be
and then every fourth

clamp shall be a metal

fushion type Any Plnmln that inrnrpnrnqu a Inlaq'rir‘ strap is Ir\rnhihi'n:ri

3.11.1.2 Clamp Size

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 or as fillers under the clamp. Build up with tape only to the point that the original clamp provides

grip.

3.11.1.3 Support at Connectors

Wiring terminating in plugs shall be supported to dress the wiring in the direction of the run. This may be accomplished by
adapters, clamps, potting, wire guides, or other means acceptable to the procuring activity.
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3.11.1.4 Metal Cushion Clamps

When metal cushion clamps are used for primary support, their physical properties must be compatible with their
installation environment. Cushion compounds are formulated to meet specific requirements and may not be suitable in
other applications.

3.11.1.5 Adhesive Mounted or Bonded Wire Harness Supports/Studs

Mechanically attached supports and studs are the preferred wiring support method. Use of adhesive mounted harness
support/studs shall be avoided in critical areas, power carrying wiring, areas of frequent crew/maintainer access, and
areas with high vibration and temperature extremes. Positive separation shall be maintained between supported wiring
and fluid carrying lines. Install areas should be in areas that are visually inspectable for periodic inspection and readily
accessible for repair. Usage of these devices requires procurement authority approval. It is recommended that every
fourth support/stud be mechanically attached to structure.

3.11.2 Secondary Supjport

Secondary support of wiring harnesses, bundles or groups shall be provided by devices\selected from 3.11.2.1 through
3.11.2.4. Lacing ties shall be placed as secondary supports at a spacing no greater than-6”inches.

3.11.2.1 Tying tapes shall be in accordance with A-A-52080, A-A-52081, A-A-52082, A-A-52(083, or A-A-52084. The
physical properties of the tapes must be compatible with the installation environment. Use of tying tapes shall
be in accordance with types, finish and sizes as defined in~3:11.2.1.1 on aircraft intended for military
procurement pr use.

3.11.2.1.1 For U.S. mflitary applications the A-A-52084 Aramid Finjsh C (sizes 2 or 3) and A-A-52083 Glass Finish D
tape shall Qe used for general applications. The A-A-52083 Glass Finish D with the aglditional Finish C (sizes
2 or 3) tapd shall be used for high temperature (engine area) applications.

3.11.2.1.2 Tying tapeg shall be placed as secondary support in panels and junction boxes at a $pacing no greater than
1-% inches

3.11.2.1.3 Tying tapes$ shall not be placed within,1 inch of the back of connector as secondafy support in panel and
junction boxes.” This is to prevent undue stress on the contact crimp terminations.

3.11.2.2 Plastic cable pstraps in accordance with AS23190 installed with tools in accordance with AS90387. Use of plastic
cable straps gs secondary support shall not be permitted on aircraft intended for military pjocurement or use.

3.11.2.3 Insulation Tape

Insulation tape shall be fin ac€ardance with 3.11.3.9 or 3.11.6.1.

3.11.2.4 Protective outer-cavering for a protected harness

3.11.3 Limitations on Support
3.11.3.1 Continuous lacing shall not be used, except in panels and junction boxes where this practice is optional.
3.11.3.2 Deleted.

3.11.3.3 The use of insulating sleeving for the protection of wiring shall be kept to a minimum. Provisions shall be
included to eliminate the possibility of entrapment of liquids.

3.11.3.4 Deleted.

3.11.3.5 Wiring shall not be tied or fastened together in conduit or insulation sleeving.
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3.11.3.6 Electrical/optical cable supports shall not restrict the wiring in such manner as to interfere with operation of
shock mounts.

3.11.3.7 Tape or cord

shall not be used for primary support.

3.11.3.8 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.

3.11.38.1

3.11.3.8.2
insulation o

3.11.3.8.3 Where failu

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

r allow wiring to foul mechanical linkages.

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

Where failure of the strap would permit movement of the wiring against parts which could damage the

3.11.3.8.4 In high vibr,

3.11.3.8.5 In areas of
umbilical on

3.11.3.8.6 Where exp

3.11.3.8.7 To tie wireq

3.11.3.8.8 Where the
3.11.3.9 Silicone adhs¢
secondary sy
When additi
consideration
the tapes sp
plasticizers th

3.11.4 Anti-Chafing Pr

Chafing shall be prevsg
braided or shielded har
an option. Spiral wrap

equipment and structurg

3.11.4.1 Edge and R
equipment or

tion areas.

severe wind and moisture problems (SWAMP), such as wheel wells;'‘nea
other areas specified in the detail specification or contract.

psure to ultra-violet light might exist, unless the straps are resistant to such
, electrical cables, groups or harnesses within bundles:
bundle contains any fiber optic cable.

sive polytetrafluoroethylene (PTFE) Type 1 tape in accordance with A-A-5
pport to wrap wires or bundles together to provide a proper fit or as additio
pnal mechanical protection is neededi(see 3.11.6.1). The choice of
temperature and fluid conditions. Alternate tape types may be considered
peified cannot fulfill the intended application. Plastic tapes that absorb m
at produce chemical reactions with other wiring shall not be used.

pvisions

nted by routing andSelamping bundles to prevent contact with equipme
nesses shall have-a.protective external non-metallic covering except for fir
hnd other chafe _guard materials shall not be used in lieu of primary supp

2}

ing Grommets (see 3.11.6.4) shall be used when physical separatio)
structdre edges is less than 0.375 (3/8) inch apart. The grommets shall be

choice of g
specification

rlommets shall be determined by the grommet characteristics descril

r wing flags, wing folds,

exposure.

D474 may be used as a
nal electrical protection.

tape must take into
if the characteristics of
oisture or have volatile

nt and structure. Metal
b zone areas where it is
prts for separation from

n between wiring and
securely fastened. The
ed in the component

cutouts), the remaining

opening (split or gap between grommet and adjacent clip) in edge grommets shall be no wider than 0.063 (1/16)
inch. 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 specified in 3.11.2.1 shall be used for tying bundles containing RF cables. Selection of the tape and

installation shall meet the requirements of 3.11.5a, b, and c, except that plastic straps in accordance with AS23190
T ' Mg RF cables with solid

5ion adjustment on the AS90387 tool shall be set so that the requirement Ef 3.11.5 (a) is met (see

installed with tools

dielectrics. The ten

3.11.3.8.8 for opticd
3.11.6 General Purpoq
The following items may
3.11.6.1 Tape Protect
Self-adhering unsupporn
additional protection, sU
be provided with draina
or otherwise suitably se|
3.11.6.2 Insulation Slg

Unless preinsulated spl

cover the splices or te;]
h the temperature service requirements of the wire and splices or termipals or the temperature

shall be compatible wi
service requirements in

3.11.6.2.1 Insulating
Heat shrinkable insulati

3.11.6.2.2 Insulating

| cables).
e Protection and Support Hardware

be used for the protection and support of wiring and related)equipment.
on
ted silicone tape in accordance with A-A-59163<may be used to wrap aroy
ch as in wheel wells. The tapes shall be applied so that overlapping layer
pe holes at all trap points and at each low paint between clamps. The tape
cured to prevent unwinding. When alternate tapes are considered (see 3.1

eving

ces and terminal lugs are used;‘they shall be protected with insulation slee
minal barrels and at least 0:5 inch of the adjacent wire insulation. Sleey

which they are installed:
leeving, Heat Shrinkable
ng sleeving-shall conform to AMS-DTL-23053 or MIL-PRF-46846.

leevifhig, Non-Heat-Shrinkable

Insulation sleeving shal

nd wires or bundles for
5 shed liquids and shall
shall have the ends tied
|.3.9 for guidance).

ving. The sleeving shall
ng temperature ratings

confoarm to ML -1-631 or ML -1-3190 P\/C material is not :\pprn\/nd Non-H

eat-shrinkable sleeving

shall be tied securely in

place.

3.11.6.3 Terminal Nipples

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 permanently bonded. Ring grommets shall be in accordance with NASM3036.

3.11.6.4.1 Deleted.
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3.11.7 Radius of Bend

Measured to Inside Surface

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

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 largest included wire or electrical cable.

e-mintmumrachus—of hend-shattnot—adversety-affect-the—characteristics o
the radius of bend shall not be less than six times the outside diameter. H
ess than ten times the outside diameter.

The minimum radius of bend for fiber optic cables shall be-in accg
mmendations and shall be sufficient to avoid excessive losses©r damage

a.
providing the wire is adequately supported.
b.
c. Coaxial cables. Th
type coaxial cables
radius shall not be |
d. Fiber optic cable.
manufacturer’s recq
e. These requirements

3.11.8 Drip Loop

Where wiring is dresse
3.10.7.1, a trap or drip
devices. Potted connec

3.11.9 Wiring Near Mg

Wiring attached to assq

b also apply during shipping, handling and storage.

I downward to a connector, terminal block, panel or junction box, in additiq
loop shall be provided in the wiring to prevent fluids or condensate from
ors and connectors containing only fiber@ptic termini are exempt from this
ving Parts

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

or protected in such ma
deterioration includes
Bundles shall be inst
replaceable units (LR
flexing, pulling, abrasio

3.11.9.1 Wiring Near H

Clamping of wires rouf
spaced so that failure
between wiring and al
movement.

abrasion of one wire or-electrical/optical cable upon another and exces

nner as to prevent deterioration of the wiring by the relative movement of t
lled to twist insteadw.Qf bending across hinges. Electrical/optical cableq

s) and weapon replaceable assemblies (WRASs) shall be protected agai
and other effects.of frequent removal and replacement of equipment.

light Controls

d near:movable flight controls must be attached with steel or titanium

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

rdance with the cable
o the cable.

n to the requirement of
running into the above
requirement.

eces) shall be installed
he assembly parts. This
twisting and bending.
in the vicinity of line
nst damage caused by

hardware and must be
he minimum separation

3.11.10 Special Protection

lghout the full range of

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 2.5.19) 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 2 inches. In areas where separation is less than 2 inches, the wiring
shall be installed to maintain positive separation of at least 0.5 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, channels, extrusions, stringers, or other suitable barriers, the above minimum separation requirements do not

apply.

3.11.12 Wiring through Fuel Tanks

Wiring should not be rd
fuel tanks, but that is n
passage so as to prec
facilitate the removal a
will preclude electrical g

3.11.13 Wiring Inside F

Wiring that is essential
there is no alternative.
must be encased in a
have an insulation syst
inside fuel tanks must 3
that could become loos
fuel tanks.

3.11.14 Airborne Equip
GFAE equipment shall
Equipment furnished w|
The excess length shal

fouling of moving parts.

3.12 Ground Return

uted through fuel tanks except where there is no alternative. Wiring-that
pt part of the fuel management or control wiring shall be routed. through 3
ude contact of the wiring insulation and the fuel. The channrel or passag

ontact. The routing of fiber optic cables through fuel tanks is not recommen
el Tanks

to the operation of fuel management or control system, may be routed
\Wiring that is used in circuits that are capable of generating energy leve
prounded metal conduit having a fluoragarbon liner. Wiring that comes ir]
bm which is compatible with the fuel;and fuel vapor. Clamps and hardwa
lIso be compatible with the fuel and fuel vapor. Tie tape, string, mechanic
b and clog fuel filters shall not be‘tised inside fuel tanks. Fiber optic cables
ment External Wiring

be considered the Ssame as airborne equipment.

th wiring andsconnectors which are excessive in length shall not have the
|l be grouped-and supported in a manner which will prevent damage to

must be routed through
dry access channel or
je shall be of a size to

nd repair of the wiring without removal of the fuel tank, andyshall have a fluorocarbon liner which

ded.

nside fuel tanks only if
s greater than 0.02 mJ
contact with fuel must
e used to attach wiring
Al straps, or other items
shall not be used inside

wiring length reduced.
he wiring and possible

The electrical power source ground terminals shall be connected to the primary metallic structure of the vehicle. Individual
ground wire connections shall be made using terminal lugs secured by threaded fasteners. 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, and applications containing
multi-conductor, shielded cable, shields shall be terminated within the booted areas of breakout terminations. When pig
tails are used in military EMC environments, extra precautions need to be taken to maintain electromagnetic shielding;
this is typically achieved by using a 360 degree shield similar to AS85049/103, /104, and /105 type terminations on all
harness connectors. Electromagnetic environmental effects interface requirements and verification criteria shall be in
accordance with MIL-STD-464.

3.12.1.1 Shield Terminations

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 unterminated end of a shield shall be
covered with shrink sleg

vinTg:

3.12.1.2 Shielded Wir¢ Harness

When selecting harnes
(i.e., AS85049) and the
be given to the plating t

3.12.2 Multiple Ground

No more than four grd
AS81714 may be used
AS81714 grounding md
and shall employ hard
secondary, conversion,
be connected to a com
not perform duplicate o

3.12.3 Insulated Equip

Electrical equipment su

series connected and then grounded by a'single wire to a ground stud. For recommended fasteni

methods and torque val
3.12.4 Bonding Surfag

Surface preparation for
other high-resistance n

5 or cable shielding material, ensure careful consideration is given to bot
shielding material. For metallic, non-metallic and blended shielding design
D ensure galvanic compatibility for the anticipated service life)of the system

S

und wires shall be connected to a common @round stud. Ground mod
for multiple grounds. No more than 16 ground;wires shall be connected ir
dule mounting studs shall have the same bonding surface preparation req
vare attachment requirements as per 3:12.5. Each ground for electric p
emergency) shall be connected to separate ground points. Grounds for ut
mon ground point only when supplied from the same power source provid
overlapping functions.

ment Boxes
ch as relays mounted.on insulated surfaces shall be individually connectg
ues (see AIR6151)/
e Preparation

an electrical ground shall be accomplished by removing all anodic film, g
atenials from the immediate area to insure a suitable minimum radio fred

connection between th

n the mating accessory
5, careful attention shall

ule in accordance with
a ground module. The
Lirements as per 3.12.4
pwer sources (primary,
lization equipment may
ed these equipment do

d to ground rather than
ng hardware, tightening

ease, paint, lacquer, or
uency (RF) impedance

ferminal and adjacent structure. The means used to remove any protecti

e finish shall produce a

smooth surface without removing excessive material under the protective finish. After cleaning, but before grounding
hardware installation, cleaned surfaces shall be protected with a corrosion resistant conductive protective film in
accordance with MIL-DTL-5541 Class lll. For U.S. Military applications use MIL-DTL-5541 Type Il Class lll. After
hardware assembly, the 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 environmental requirements of the area.

3.12.5 Bonding and Grounding Hardware

Bonding and grounding attachments hardware shall be of conductively plated material and construction that is suitable for
the temperature and the other environmental and mechanical requirements of the connection. All threaded hardware
connections shall utilize a split lockwasher with either plain or self-locking hardware to ensure a tight connection under all
conditions. Aluminum hardware and MIL-C-83413/8 bonding jumpers shall not be used at temperatures above 300 °F.
Cadmium plated steel hardware shall not be used at temperatures above 550 °F. Cadmium plated hardware shall not be
used in space applications. Self-tapping screws, zinc plated, unplated and anodized hardware, shall not be used. Internal
or external tooth lockwashers shall not be used. Bonding jumpers shall be the non-quick disconnect type and shall be in
accordance with MIL-C-83413/8 or contractor designed equivalent.
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3.12.6 External Ground Terminals

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.

3.13.1 Rigid Metallic

Rigid metallic conduit shall be aluminum or aluminum alloy tubing.

3.13.2 Flexible Metalli
Flexible metallic conduif shall conform to AS6136 and shall be used only when rigid metallic’condujt is impractical.
3.13.3 Nonmetallic
Nonmetallic conduit shgll be of a material satisfactory for the installation environment. Polyvinyl chloride shall not be used.
3.13.4 Size
In determining the diameter of conduit to be used, the wiring which isi{e be installed therein shall e bundled together and
the maximum diameter|measured. The maximum diameter shall not exceed 80% of the internal fiameter of the conduit.
Maximum diameter wir¢ and electrical/optical cable permitted by-applicable specifications shall bg¢ used or allowed when
taking this measuremernt.
3.13.5 Fittings
Conduit fittings in accgrdance with AS10380 or other applicable drawings shall be used in conjunction with metallic
conduit. Nonmetallic conduit shall be terminated with approved AN or MS fittings. Rigid metallic and nonmetallic conduit
used for wiring inaccessible areas need notipe terminated provided the conduit is suitably flared or rounded and sharp

edges removed.

3.13.6 Conduit Installati

on
Conduit shall be installgd to withstand vibration and normal service abuse.

3.13.7 Support

Conduit shall be supported so that strain on the 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 holes shall be provided at the low points, except for magneto ground cable conduit and metallic flexible
conduit. Tape (nonadhesive) used as a wraparound on wiring shall also have drainage holes at the low points. Burrs shall
be removed from drainage holes in metallic conduit and from the conduit fittings.
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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.

3.13.11 Radius of Bendps

The radius of bend of

bends shall not cause d
3.14 Connectors

Except for hermetic co
“hot” side of the conne
shorting of live circuits
circular electrical connd
connector part humbe
applications for the cqg
procuring activity. Only

conduit shall allow the bend radius requirements of 3.11.7 to he-met. Co
hafing of the wiring.

nnectors with only pin type design, connectors shall ‘be selected so that
tion are socket type rather than pin type to minimize personnel hazard ar
when the connector is unmated. When using’special contacts such as th
ctors shall be specified on installation drawings using the A and B suffix
. The "A” designation without pins and:the “B” designation without sg
nnector. The selection and use of e@nnectors for fiber optic cable sha
connectors that withstand a minimum®of 500 hours salt spray when tested

equivalent shall be usedl.

3.14.1 Environment R

sisting Connectors

Circular power and cir¢ular signal connectars shall be sealed against the ingress of water and
service conditions including changes in altitude, humidity and temperature. The connectors shall
as well as sealing at wire ends. Environment resisting connectors having wire sealing grommets
potting may be used where a grommet*seal connector would not be suitable (see 3.14.8). The
wiring terminated at the| connector-that has a wire sealing grommet shall comply with the wire dian
that connector (see 3.8.6). No“Cerrosion Preventative Compound (CPC) shall be applied on 8
connectors (i.e., on the[expoSed pins, sockets, or termini). CPCs are also prohibited externally o

hduit and conduit fitting

ontacts on the “live” or
d to prevent accidental
ermocouple or coaxial,
when applicable in the
ckets, indicate special
|l be approved by the
per EIA/ECA 364-26 or

water vapor under all
have an interfacial seal
are preferred; however,
putside diameter of the
eter range specified for
ny internal surfaces of
h connectors containing

fiber optic or coaxial compnectors.

3.14.2 Contacts

Connectors using removable crimp type contacts are preferred to solder contact types. Contacts shall be in accordance
with AS39029 or the applicable connector specification. Wire size shall be within crimp barrel size range as specified in
contact specification. Wire barrel contact bushings, in accordance with AS39029/112, shall be used when crimping some
wire sizes in size 0, 4, and 8 contacts. Contractors may use automatic, semi-automatic, or hand crimp tools for production.
Contacts crimped with contractor’s tooling will provide the same performance as specified by AS39029 or the connector
specification. Contractors will only specify AS22520 tools for the tools specified in the component specification or contact
replacement.
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3.14.2.1 Spare Contacts

When crimp contact connectors are used, the unused contacts shall be installed in unused cavities. MS27488 or
applicable sealing plugs shall be inserted in unused grommet holes of environment resistant connectors. Sealing plugs
shall not be installed where they interfere with the free movement of the spring loaded socket termini on connectors
containing fiber optic termini. For potted connectors, each spare contact shall have a pigtail attached, consisting of a wire
of the largest size that can be accommodated by the contact and extends 5 to 7 inches beyond the potting material. The
pigtails shall be identified and dead-ended. In firewall applications there shall be no unwired spare contacts. All unused
contact cavities shall be wired. The pigtails shall be identified and dead-ended with M81824/13 end caps (for applications
exposed up to 175 °C) or with_polytetrafluoroethylene insulated end caps (for applications exposed to temperatures above
175 °C). AS85049/80 Shielded, Coaxial and Twinax dummy contacts shall be installed in designated unused pin contact

cavities in the unpressu

rized areas (except firewall).

3.14.2.2 Electrical Connectors with Fiber Optic Termini

Electrical connectors th
dummy termini unless t
whose mating connectg
damage to the mating t4

3.14.2.3 Fiber Optic T
Termini shall be in accg
3.14.3 Fireproof and H

These connectors sha
shells. Where it is nece
and mating plug shall i
receptacle needs to be
applicable military spec

3.14.4 Coaxial and Tri

Coaxial and triaxial con
N, C, BNC, TNC, SC, {
specification shall be us
equivalent field replace
or repair item. Category
this specification shall
accordance with MIL-O
series with MIL-DTL-24

At contain fiber optic termini shall have empty cavities filled with either spar
hey interfere with the configuration of the mating connector. Connectors-wit
r have the alignment sleeves built-in, must use special contacts with)shorte
Ermini.

Brmini

rdance with MIL-PRF-29504 or the applicable connector specification.
rewall Connectors

| be thread-coupled, self-locking connectors with crimp contacts and ¢

e fireproof. If only flame integrity is n€eessary without the need for elect
fireproof. Fireproof and firewall connectors shall meet the Class K, KT, or
fication.

hxial Connectors

hectors shall be suitable for the application and shall be covered by a milit
EMA, SMB, and SMC shall be in accordance with MIL-PRF-39012. Categ
ed only on originalequipment. When using Category B connectors, the co
hble connector.as defined on the latest issue of MIL-PRF-39012 for replaceg

B connectors are not recommended for maintenance or repair. Category
be used\.for applications using semi-rigid coaxial cables. Pulse series
TL-3607, LC series with MIL-DTL-3650, twin series with MIL-DTL-3655
516y strip line with MIL-DTL-83517, adapters with MIL-PRF-55339, and

b electrical contacts or
h fiber optic pin termini,
r pins to preclude

orrosion-resistant steel

Esary to maintain electrical continuity for-alimited time under continuous flajme, both the receptacle

ical continuity, only the
KS requirements of the

ary specification. Series
bry B connectors of this
ntractor shall specify an
ment as a maintenance
E and F connectors of
connectors shall be in
, environment resisting
triaxial connectors with

MIL-PRF-49142. Wher

p_connector parameters beyond the scope of the military specification ard

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

Lines

Coaxial rigid lines that employ air dielectric shall be provided with air passage bulkhead connectors and pressure fitting
connectors for purging and pressurization of the lines.
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3.14.5 Connector Installation

Connectors shall be used to join harnesses to equipment or other harnesses when frequent disconnection is required to
remove or service equipment, components, or wiring. Connectors shall be located and installed so that they will not
provide hand holds or foot rests to operating and maintenance personnel, or be damaged by cargo and stored material.
Receptacles in pressurized structure shall preferably be installed with the flange to the high pressure side. Fasteners shall
be used in all holes of flange mounted connectors. Cadmium plated connectors or accessories shall not be used on or
come in direct contact with titanium or carbon fiber composite components or structure. For recommended fastening
hardware, tightening methods and torque values, see AIR6151 and ARP1350.

3.14.5.1 Circular Connector Installation

Adequate space shall be provided for mating and unmating circular connectors without the use of tools. At least 1 inch
shall be provided around the coupling rings of circular connectors, unless size of the equipment or area available for

connector installation, g ; ses, at least 0.75-inch
clearance shall be proyided around the connector. Where connectors can be sequentially mated and unmated a 1-inch
clearance in a swept grea of at least 270 degrees around the connector at the start of theremoval and replacement

sequence shall be provided. Where the 0.75 inch or 1 inch/270 degree swept area‘\requirement cannot be met,
demonstration of conngctor removal and installation shall constitute compliance, when’ approved by the procurement
activity.

Airframe connectors, wihen installed with the axis in a horizontal direction, shall. ke positioned so that the master keyway is
located to the top. Whgn the connector axis is vertical, the master keyway, shall be positioned to the front of the vehicle.
Both plug and receptacle shall be visible for engagement and orientation of the polarizing key(s).
3.14.5.2 Rectangular Connector Installation

Adequate space shall pe provided for mating and unmating rectangular connectors. Rectangular connectors may be
mounted in close proximity, or stacked, provided that each one’can be mated or unmated withouf first unmating adjacent
connectors. Access for fools 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 2.5.19).

3.14.5.4 External Grolind Power Installation

The safe and convenient location-efian external power receptacle shall be a prime consideration t¢ facilitate servicing and
to minimize hazards t¢ the ground crew. The external power receptacle shall be in accordance with AS81790 and
installed in accordancg witiMIL-STD-7080. The receptacle shall be installed with the small| contact at the bottom
(6 o’clock position). Forl 2707volt DC external power receptacles, a means shall be provided to eliminate potential arcing
by automatically shutting eff 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 shall there be more than 10 feet of cable hanging unsupported from the receptacle. The receptacle
shall be located in a position such that the plug will fully mate with the receptacle without the plug being modified. The
external power plug shall be in accordance with AS7974. The external power receptacles shall be protected from dirt,
fluids, and other contaminants when it is not in use. The receptacle shall be prominently identified to facilitate air vehicle
servicing. The receptacle location shall take into consideration the ease of repair and replacement.
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3.14.6 Locations with Multiple Connectors

Connectors used to provide separation of or connections to multiple electric circuits in the same location shall be installed
so that it will be impossible to mate the wrong connector in another mating unit. It is preferred that wiring be routed and
supported such that an improper connection cannot be made. The order of precedence for making the connector selection

for a multiple connector
a.

b.

location shall be as follows:

First, the connectors shall be different sizes or have different insert arrangements.

Second, the connectors with the same insert arrangements shall have alternate insert positions or keying positions.

Third, if none of the above requirements can be met, identical connectors shall have color coded sleeves attached to

the wiring near the connector which identifies the associated connector mating half. In cases where one of the
connectors is mounted, the connector shall be coded by a color identifier on the adjacent structure.

3.14.6.1 Connector Drlainage

Receptacles shall be sd
and not into the recept
wells, etc., shall be givd
sealing mated connec
Connectors shall not bg

3.14.7 Safety Wiring

Non-self-locking thread
shock-mounted equipm
the coupling nut safety-
safety wiring is required
which employ screws o
accordance with NASM
with NASM20995. Safe
in accordance with AS3

3.14.8 Potting

Connectors that requir
93 °C (200 °F). Where
accordance with MIL-P
exceed 125 °C (275 °F)
shall not be used unleg
jacketing or braiding is

positioned that when unmated for maintenance operations, fluids ‘and con
hcle. Connectors installed external to the vehicle proper, such as-in engin

densate will drain out of
e compartments, wheel

n special attention to protect against entry of oil and moisture ‘ifito the conpector such as taping or

ors and providing protective covers for receptacles and)plugs which
mounted or located in a position where they will supportstanding water.

bd coupled connectors located in engine nacelles, areas of high vibration (e
ent), and in areas which are normally inaceessible for periodic maintenanc|
vired or otherwise mechanically locked ta-prevent opening of the connecto

may be left unmated.

excluding connectors on
e inspection, shall have
due to vibration. When

on electrical connectors or connectoraccessories which use threaded couipling rings, or on plugs

r rings to fasten the individual parts of the plug together, the components
33540 using 0.020 inch wire Code NC “Nickel-Copper” or Code N “Nick
ty wire may also be installed in;accordance with AS4536 using 0.020-inch
509.

b potting shall be-potted with MIL-PRF-8516 sealant for operating temp
operating temperatures exceed 93 °C but do not exceed 232 °C (450 °H
RF-23586-may be used. Where resistance to oil and fuel is required ar
, MIL-M-24041 molding and potting compound may be used. For highe)
ss specifically approved by the procuring activity. If protective sleeving
terminated at a potted connector, it shall not extend into the potted mat

shall be safety wired in
el Alloy” in accordance
diameter wire (Inconel)

eratures not exceeding
), sealing compound in
d temperatures do not
I temperatures, potting

identification sleeves,
erial. Insulated sleeving

shall not be used with

n_the potted material of the connector. For Air Force procurement, all |

otting of connectors is

discouraged and requires specific application approval.

3.14.9 Delete.

3.14.10 Delete.

3.14.11 Dust Protection

Through production (except when uncovered for assembly operations) unmated connectors shall be suitably covered.
Plastic dust caps such as those conforming to AS85049/138, NAS831, and NAS837 or equivalent may be used for this
purpose. Unmated connectors containing fiber optic termini shall be protected from dust and contamination.
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3.14.11.1 Final Assembly Covers

Unmated connectors on final installed assemblies, such as those intended for test, future or optional wiring shall be
engaged to approved vapor-tight covers such as dummy receptacles or chained protective covers.

3.14.12 Dummy Receptacles

Dummy receptacles shall be provided for stowing unmated plugs or caps or protective covers when the related
connectors are not in operational use. The dummy receptacle shall be conspicuously marked and conveniently located to
accommodate the unmated connector or protective cover. The dummy receptacle shall conform to the requirements of the
related connector specification.

3.14.13 Provision Plugs

Connector plugs that afe forequipmentto be nstatted tater or for test purposes shaftbe secured by clamps, or to dummy

receptacles provided fdr that purpose, in order that the plugs cannot swing on wiring and cause*damage to themselves,
wiring, or adjacent equipment, or foul mechanical linkage.

3.14.14 Connector Accgssories
Circular electrical conngctors 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 waséspecifically designhed 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 agcordance with the individual connector specifications. For recommended fastening hardware,
tightening methods and|torque values (see AIR6151).

NOTE: When flexible cpnduit is used, additional strain relief is not*required.
3.15 Deleted.
3.15.1 Deleted.
3.16 Deleted.
3.17 Junctions
An uninterrupted wire ahd fiber optic cable’is preferable to a junction. Only approved devices, such as permanent splices,
feed-thru bushings, terminal boardsxterminal 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 fagtors 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
not depend upon insulators under compression for maintaining the connection tightness. Circuit continuity shall not
depend upon nonmetallic parts retaining original shape when subjected to compression loading.
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3.17.2 Preparation for Crimp Termination

Wires and electrical cables, when stripped for termination, shall not have more nicked or broken strands than specified in
Table 2. Wires and filter line cables shall be stripped in accordance with AS5768. Wire stripping tools shall be inspected in
accordance with AS5768. When the stripped portion of the conductor is visible in the crimp contact inspection hole, no
more than 0.039 inch of the conductor shall be exposed at the end of the barrel for size 12 AWG and smaller, 0.063 inch
for size 10 and larger, when the conductor is terminated. These dimensions shall be applicable for contacts. For terminal
lugs, the stripped portion of the conductor shall extend to a point beyond the open end of the crimp barrel, which will not
interfere with the stud, washer, nut or similar attachment device. For splices, the stripped portion of the conductor shall be
visible in the inspection window. For the AS7928/14, the stripped portion of the conductor shall be flush with the front end
of the crimp barrel.

3.17.2.1 Multiple Wire Terminations

imped-inthe—crimpbarret-of-terminat-tugsor-sptices;provided-that-their-fotal circular mil area is
Lrimp barrel and are crimped under proper process control. The wires shall| fit into the diameters of
ithout altering their insulation. Multiple wire terminations in terminahlugs and splices shall not be

Multiple wire may be ¢
within the range of the
the insulation support v
d for secondary power

used for primary powe
distribution shall meet t

3.17.3 Junction Resist

Permanent junction res
The resistance of other

3.17.4 Spacing and Creepage Distance

Electrical junctions shd
currents between circui

3.17.5 Protection

Special attention shall e given to ensure that electrical junctions are adequately protected from d

resulting from moveme
be provided by covering
protection is not require

3.17.6 Exposed Juncti
Exposed junctions and

material. Junctions and
considered as exposed

distribution. Multiple wires terminations in terminal lugs and splices uss
e requirements set forth in 3.19.4(0) and 3.20.

Ance

stance shall not be greater than the resistance overthat of an uninterrupte
junctions shall not exceed the maximum resistance allowed by the specific

|l have adequate spacing and creepage distance to prevent arcing a
s. Suitable insulating barrier material myay be used to provide necessary cr

nt of personnel, cargo, shell cases, clips, and other loose or stored materig
d, or by other means acceptable to the procuring activity.

bNS

buses shal’be protected with insulating materials. Reusable devices are p

buses Jocated within enclosed areas containing only electrical and elect
Compartments housing electrical and electronic equipment but which are

J

0 wire of the same size.
htion for that device.

hd detrimental leakage
bepage distance.

amage or short circuits
hls. This protection may

the junctions, by installing them in junction boxes, by locating them in such manner that additional

eferred to non-reusable
onic equipment are not
naturally adaptable as

stowage areas or whic|

are not protected against occasional debris, etc., shall not be conside

red as enclosed areas.

Terminal junctions located in wheel wells shall be protected against the effects of water thrown by the wheels.

3.17.7 Essential Circui

t 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.
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3.17.9 Accessibility

All junctions shall be accessible for inspection and maintenance without requiring electrical, hydraulic, or other operational
power for any vehicle system or equipment. This shall include those junctions that are installed for manufacturing
convenience.

3.17.10 Nonmetallic Covers

Nonmetallic junction covers, such as fabric or plastic, shall maintain a high dielectric resistance and shall not absorb or be
affected by applicable fluids. They shall be installed in such a manner that mechanical movements are free from
interference, that fasteners are unable to cause short circuits, and that proper drainage is provided. Nonmetallic covers in
proximity with high temperature equipment, such as resistors, shall be capable of withstanding the maximum temperature

encountered without da

mage.

3.18 Junction Boxes
Junction boxes may be
3.18.1 Junction Box C

Junction boxes may be
with an insulating mate
facilitate inspection and
the boxes with the veh
applicable. Metal juncti
adequately support my
support and alignment f

3.18.2 Hinges

When electrical or elec
prevent damage to eleq
used to provide an elec

3.18.3 Junction Box Id

Junction boxes shall b
junction boxes shall be

3.18.4 Junction Box W

Wiring in junction boxes

used to provide special protection for wire and cable junctions.
bnstruction

made of metal or of nonmetallic material. Metallic junction(boxes shall ha
ial to minimize the possibility of grounding faults. The iaside of all junction
maintenance. Except for vapor tight boxes, drainage)heles shall be provid
cle on the ground and in flight, with wings, wheels,*and surfaces both fq
bn boxes shall be fabricated from a metal gage size sufficient to provide
Itiple attachments without flexing or deforming under service conditions,
or hinged or removable covers.

ronic equipment is mounted on junction box covers, such covers shall be
trical/optical cables and equipment when the covers are opened and clog
rical ground path.

entification

e externally identified to facilitate correlation of the box with the wiring
pxternally labeted “Vapor-tight.”

iring

shall'be adequately supported at convenient intervals to meet the followin

ve their interiors coated
boxes shall be white to
bd, allowing drainage of
Ided and extended, as
stiffness and rigidity, to
and to provide proper

hinged in a manner to
ed. Hinges shall not be

diagrams. Vapor tight

) requirements:

a.
b.
c.
d.

Minimize possibility

e.

Provide neat and orderly arrangement of wiring.
Provide ease of inspection and maintenance.

Provide relief of strain on terminals.

of faults.

Prevent vibration from damaging wiring or terminals.

3.19 Splices for Wire and Electrical/Optical Cables

Insulated in-line wire splices may be used to assemble subassemblies, to incorporate changes or to facilitate repairs and
maintenance. Splices for fiber optic cable shall be suitable for use and shall be approved by the procuring activity.
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3.19.1 Permanent Splices

Permanent splices may be used to assemble subassemblies, to incorporate changes or to facilitate repairs. Splices for
copper conductors shall be in accordance with AS81824 or equivalent sealed splice. Splices for copper conductors shall
be in accordance with AS81824 or equivalent environmentally sealed splice. Splices for aluminum conductors shall be in

accordance with AS70991 and AS25439.

3.19.2 Quick Disconnect Splices

Quick disconnect splices designed for disconnection without the use of tools shall not be used.

3.19.3 Terminal Junction Disconnect Splices

When splices are used for in-line connections of two or more wires, where disconnect is required, disconnect splices in

accordance with AS81714/TT and AS81714/12 shattbe used—Sealing ptugs M accordance with MS27488 shall be

installed in unused grommet holes.

3.19.4 Splice Restrictipns

Splices are subject to the following restrictions:

a. There shall not be [more than one splice in any one wire segment between. any two connectors or other disconnect
points, except as allowed by e, g, and h, below.

b. Installation of splicgs in bundles shall not increase the size of the bundle so as to prevent the [bundle from fitting in its
designated space gr cause congestion which will adversely affectimaintenance.

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

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

e. For voltage drop ispues, splices may be used . within 12 inches of a termination device wher] 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 compatiblg with the contact crimp barrel sizes. This is not applicable for primary poper distribution circuits.
For secondary power distribution (see 3.19.4(0) below).

f.  The application of gplices shall be under design control and shall be authorized by engineering drawings.

g. Splices may be us€d to repairmanufactured harnesses or installed wiring when approved by engineering.

h. Splices shall not be|used.on firing or control circuits associated with ordnance or explosive sulj-systems.

i. Allwires spliced in turrent-carrying-circuits-must-be-of a-size-adequatelyprotected-bythe-circult 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
operations or maintenance.

I.  Splices shall not be located under clamps.

m. Fiber optic splices shall be string tied to the harness for support. The spliced fiber cable shall not be tied to the
harness within 3 inches from the end of the splice.

n. Splices shall not be installed inside conduits (flexible or rigid), nor within 3 inches of conduit ends.
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0.

component pins shall not be permitted unless all the following conditions are met:

Maximum number of parallel wires is limited to two per splice.

- junction modules).
2.
3. Ez
wires occurs.
4,

3.19.5 Splice Areas

Final circuit design is approved by procuring activity.

For secondary power distribution circuits, splicing of a single wire into multiple wires to provide power to multiple

No other design options for separate power distribution (i.e., additional circuit breakers, wire runs, terminal

Each individual parallel wire is sized to be capable of carrying entire source load if failure of one of the parallel

Splices installed for asg
drawings. Splice areas
splices contained in the

3.20 Terminal Lugs

Wire terminal lugs shall
more than four termina|

embly of subassemblies shall be contained in splice areas and identified. &
shall be selected so that they are readily accessible for maintenance g
center of the bundle.

be used to connect wiring to terminal board studs, equipment terminal stug
lugs or three terminal lugs and a bus bar shall be)cennected to any on

terminal lugs per stud includes a common bus bar joining adjacent studs:-kour terminal lugs plus

are not permitted on on
placed on the bottom

matches the diameter

AIR6151). Tightening t
straight lug may be ber
lug tongue, and the dis
the lug. Bending shall n
that movement of the Iy
the studs used to moun

Wire terminal lugs shal
terminal lug and a bu
secondary power distrib

e stud). When the terminal lugs attached to a studrvary in diameter, the gr

pf the stud. For recommended fastening ‘hardware, tightening methods
erminal connections shall not deform the terminal lugs or the studs. Th
t up to 90 degrees maximum, provided-the bend radius is not less than tw
ance from the tip of the tongue to-the beginning of the bend is not less th
ot be required to remove the fastening screw or nut. The position of the te
g will tend to tighten the fastening screw or nut. There shall be no more th
| the terminal board cover.

be used to connectswiring to circuit breakers terminals. No more than tw
5 bar shall be connected to any one terminal. Multiple wire terminatio
ution circuits shall.not be permitted unless all the following conditions are n

tions for separate power distribution (i.e., additional circuit breakers, wirg

f parallel wires is limited to two per terminal lug.

s such on all applicable
nd inspection including

s and ground studs. No
e stud (total number of
A common bus bar thus
patest diameter shall be

hnd smallest diameter on top. Terminal lugsgshall be selected with a stdid hole diameter which

hnd torque values (see
e terminal tongue of a
ice the thickness of the
an the diameter across
rminal lug shall be such
an two terminal lugs on

o terminal lugs, or one
ns in terminal lugs for
het:

runs, terminal junction

1. No other design of
modules).
2. Maximum number
3.
occurs.
4,

Final circuit design is approved by procuring activity.

3.20.1 Copper Terminal Lugs

Each individual parallel wire is sized to be capable of carrying entire source load if failure of one of the parallel wires

Solderless crimp style copper wire terminal lugs shall be used. Terminal lugs shall conform to AS7928. Spacers or

washers are not permitt

ed between the tongues of terminal lugs.

3.20.2 Aluminum Terminal Lugs

Aluminum terminal lugs conforming to AS70991 (AS25435, AS25436, and AS25438) 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 t

he tongues of terminal lugs.
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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 150 °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.

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. For recommended fastening hardware tightening methods and torque

values (see AIR6151).

3.21.1 Terminal Board
Terminal boards shall

mounting screw insulat
boards.

3.21.2 Terminal Juncti
Terminal junction modu
accordance with MS27
used in SWAMP areas.

3.21.3 Terminal Board

Each AS27212 termingl board shall be assigned an individéal item number, and the studs fq

assigned consecutive n
4 shall designate stud
individual TB number. H
identified by numbers d
terminal boards, studs
information is readable
identification reads left {

3.22 Deleted.
3.22.1 Deleted.

3.23 Workmanship

be in accordance with AS27212 and shall be installed with AS18029
prs shall be installed in accordance with AS33731. Ammeter shuntsyshall

bn Modules
les and their mounting tracks and brackets shall bedn‘accordance with AS
188 shall be installed in unused grommet holes. AS81714 terminal junctig

and Terminal Junction System Identification

umbers or letters beginning with 1.0r A, to correlate with the wiring diagra

or example, track #76 would be-designated as TB76. Individual terminal ju
r letters permanently applied-to the individual track as specified in AS817
and tracks shall be of a‘permanent nature affixed to the vehicle and shal
with minimal disturbance to wiring or equipment. Tracks shall be positio
0 right, or top to bottom. Removal of the board or track shall leave the iden

covers. Terminal board
hot be used as terminal

B81714. Sealing plugs in
n modules shall not be

r each board shall be
ns. For example, TB75-

#4 of terminal board 75. Each, terminal junction track, per AS81714, shall also be assigned an

nction modules shall be
14. The identification of

be so located that the
hed so that the module
ification intact.

Workmanship shall be in accordance with aerospace vehicle electrical wiring and equipment installation practices to
ensure safety, proper operation and service life. Details of workmanship shall be subject to the inspection and approval of

the procuring activity.

3.23.1 Loose Parts/Foreign Object Debris (FOD)

Chips, scraps, excess hardware, tools or other unessential material that can cause damage to the electrical system by

shorting terminals, abra

ding wiring or puncturing insulation, shall not be left in the vehicle.

3.24 Solder Type Terminations

All soldering shall be in

accordance with AS4461.
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4. QUALITY ASSURANCE AND DESIGN CONFORMANCE 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 design conformance assessments/inspections set forth in this specification where such inspections are
deemed necessary to ensure supplies and services conform to prescribed requirements.

4.2 General

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

4.3  Wiring Mockup
When specified in the dontract, the contractor shall conduct a wiring mockup for inspection by the| procuring activity, prior
to delivery of the first afticle/vehicle and in a time period to permit inspection, review, oheeded changes. On this mockup,
the contractor shall demonstrate the latest typical wiring installations and up-to-date specific wifing practices for which
deviations are required, This mockup may be conducted on a production vehicléx
4.4  Inspection of First Article/Vehicle (Production and Modification)

The wiring installation of the first production, or modified article/vehicle shall be inspected at the [article/vehicle facility at
the direction of the pfocuring activity. These inspections may<be accomplished at various |degrees of installation
completion, completed| article/vehicle, or both. Inspections shall determine conformance to the requirements of this
specification, and shall |be subject to approval by the procuring’activity. Non-conformance to this gpecification may result
in additional design conformance assessments/inspections.as determined by the procuring activity
4.5 Individual Tests
Functional checks shalllbe conducted by the contractor on each vehicle to ensure proper operatior] of all wiring.
5. PACKAGING
(Not applicable)

6. NOTES

(This section contains irrformation of a general or explanatory nature that may be helpful, but is nof mandatory.)

6.1 Intended Use

The wiring requirements covered by this specification are intended for use in the selection and installation of wiring and
accessories for the interconnection 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 vehicle, 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).
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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.

Paragraph Title

34 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

3.10.7.1 Connector Terminations

3.10.8 Electromagnetic Compatibility

21010 Caomaace Aaoviaatian

J.1V.1U \/UIII}JQOQ Ut viauurl

3.11.7 Radius of Bend

3.12.1 Shielded Wire Grounding

3.14 Connectors

3.14.5 Connector Installation

3.14.14 Connector Accessories

4.2 Ordering Data

Table Al & All Wiring Applications

6.2 Ordering Data
Specify the type of identification code in accordance with AppendixB or C (see 3.9.1). Unless $pecified otherwise, the
identification code for the Navy shall be “significant” in accordance:with Appendix B. When wiring flata in accordance with
MIL-HDBK-863 is required by contract, nonsignificant wire identification in accordance with Appgndix C will be specified
by that standard.
6.2.1 Contract Data Requirements

The selected data requ|rements in support of this specification will be reflected in a Contract Datal Requirements List (DD
Form 1423) attached to|the request for proposal, invitation for bid, or the contract as appropriate.

6.3 Deleted.
6.4 Installation of Eleftrical and Elegtronic Equipment
The installation of electfical and-electronic equipment is covered by MIL-STD-7080 and AS8700, respectively.

6.5 Technical Manuals

Technical Manual NAVAIR 01-1A-505-1, USAF T.0O. 1-1A-14, and ARMY TM 1-1500-323-24 “Installation and Repair
Practices” contains useful information and guidance on aircraft wiring installation techniques.

6.6 Corona Prevention Related Information

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 ti, t2, etc., are the successive thicknesses and ki,
k2, 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.
For DC, electrical cables can be used without ionization to a maximum voltage of 340 volts independent of the usual
practical range of wire covering thicknesses. Under certain conditions (notably at high ambient temperatures and/or high
altitude) some wire types may not be free from corona at rated voltage.

6.7 Wire Current Ratings

The wire current rating
procedure for using the

in 3.8.8.1.1 is based upon the curves of Figures 3, 4, and 5. The following
5e curves for applications other than 70 °C and 33 wire harnesses’ for sizeg

and 9 wire harnesses f¢r size 8 and larger as referenced for Table 1 values. Current ¢afrying cap

calculated using Figure
the AC resistance must

Bundle capacity is dete
is then multiplied by thd
that gage size. The bun

Derated Wire Current =

Harness Capacity for E

(Bundle Loading Percent)

Total Bundle Capacity
Wire Size N

1. Assume a harness
rated wires. It will
operating at 60 00
carrying power curr

5 3, 4, and 5 are capable of handling frequencies up to 800 cycles per sed
be corrected for skin and proximity effects.

mined by finding the derated wire current of each.wire size in the bundle. T
total number of wires in the bundle for that gage)size and then by the bu
dle capacity is determined by adding the harngess capacity for each wire siz

(Figure 3) X (Figure 4) X (Figure 5)

hch Wire Size = (Derated Wire Current) X (Total Number of Wires in Harne

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

bundle (open or protected) consisting of 10 size 20, 200 °C rated wires
be installed in_an_area where the ambient temperature is 60 °C and th
) feet altitudes-Circuit analysis reveals that 7 of the 35 wires in the bung
bnts.

“single copper wire in free air” curves in Figure 3, determine the AT of th
lluminum, derate these values by 20%). Since the wire will be in an ambie

examples illustrate the
26 through 10 gauges,
hcity listed in Table 1 or
ond; above 800 cycles,

he derated wire current
ndle loading percent for
e.

5s for a Specific Size) X

+ Harness Capacity of

and 25 size 22, 200 °C
e vehicle is capable of
le (7/35 - 20%) will be

b wire to determine free
ht of 60 °C and the wire

C-the AT is 200 - 60 = 140 °C. Following the 140 °C AT line on Figure 3

e free air rating of size

20 is 21.5 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.

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).

a. Referring to thg
air ratings (for ¢
is rated at 200

b.

C.

d.

e.

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
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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. Thus, the total bundle capacity is (165.0 +
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.

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

Assume a harness/bundle (open or protected) consisting of 12, size 12, 200 °C rated wires. The harness will be

operated in an ambient of 25 °C at sea level and 60 °C at 20 000 feet altitude. All 12 wires will be operated at their

maximum capacity.

a.

Referring to the “single wire in free air” curve in Figure 3, determine the AT of the wire to determine free air

ratings. Since the wire will be in an ambient of 25 °C and 60 °C and is rated at 200 °C the ATs are 200 °C - 25 °C

=175 °C and 3
ratings of size 1

Referring to the
will be carrying
derating factor

Derate the size

Referring to the
these are the ¢
respectively.

Derate the sizd
respectively, to

The total bundl
ambient is 23.§
amps at 20 000
6.8 Thermocouples

A thermoelectric circu

(thermocouple) and on
thermocouple is a funct

6.9 Wiring Diagrams

00 "C - 60 "C = 140 “C. Following the 1/5 “C and the 140 “C AT lines, d
2 are 68 amps and 61 amps, respectively.

“bundle derating curves” in Figure 4, the 100% curve is selected.becaug
full load. Find 12 (on the abscissa) since there are 12 wire$)in the b
bf 0.43 (on the ordinate) from the 100% curve.

12 free air ratings of 68 amps and 61 amps by 0.43 to.gé&t 29.2 amps and 4

b “altitude derating curve” of Figure 5, look for sea.level and 20 000 feet
pnditions at which the load will be carried. The*wire must be derated by g

12 bundle ratings of 29.2 amps at sea‘level and 26.6 amps at 20 00(
obtain 29.2 amps and 23.8 amps.

b 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.

t consists oftwo wires composed of dissimilar metals permanently
b thermocouple'is heated to a different temperature than the other. The
on of the temperature gradient of the thermocouples and the composition g

Wiring diagrams when

n Figure 3, the free air

e we know all 12 wires
undle and determine a
6.2 amps, respectively.
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

joined at both ends
signal from the heated
f the two metals.

contractuallvy raauirad on-the DD 1422 chall he nrenared - in acecordane
CoRtactHany—tegitea—oh—the—o—4a<=o—SHan—Be—preparea—1—accoraahtc

e with ASME Y14.100,

ASME Y14.24, ASME Y14.34M, ASME Y14.35M, IEEE 315-1975.

6.9.1

Schematic Diagrams (except for Air Force use)

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

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, wit

hout undue crowding.
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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 3.21.3. 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
the requirements of IEEE 315-1975.

7. NOTES

7.1 A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical
revisions, not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of
the document title indicates a complete revision of the document, including technical revisions. Change bars and
(R) are not used in original publications, nor in documents that contain editorial changes only.

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/

Continuous duty current (Amperes) 2/
Wires in bundles, group or harnesses, wire temperature rating

(see 3.8.8.1,3.8.8.2,3.8.8.3)

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 o)
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
Aluminum 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
4/0 163 248

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)
starting voltage versus altitude and temperature (see 6.6)

Figure 1 - Equivalent thickness of wire covering versus corona
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‘ t3 INSULATION

THICKNESSES

N |t f (MILS)

CONDUCTOR
W -
X K = RELATIVE DIELECTRIC CON
2 .
k3
P AR (MILS)
(EQUIVALENT THICKNESS) t = + k2-+ s |

Figure 2 - Equivalent insulation thickness of wire covering (see 6.6)

STANT
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Figure 3 - Single copper wire in free air
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CURRENT DERATING FACTOR FOR WIRES IN BUNDLES

Figure 4 - Bundle derating curves
(see 3.8.8.1,3.8.8.1.1, 6.7)


https://saenorm.com/api/?name=b024980e67f1cc68ca8b002500226719

SAE INTERNATIONAL AS50881F Page 56 of 91

110

100

30

774

Q s
50

D
ALTITUDE (x1000 FEET)

] S

40

ol

e
Q)
o

s AN
7

[Py
‘<q

(il
¥/
O

NS

N
¥

1.0

= r~ w
o o =]

CURRENT DERATING FACTOR

0.5
0.4

0.9

Figure 5 - Altitude derating curve
(see 3.8.8.1,3.8.8.1.1, 6.7)
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Al SCOPE

All Scope

APPENDIX A - OPEN OR PROTECTED HARNESSES

This appendix governs the selection and application 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.

A.2

A2.1

A211

APPLICABLE DOCUMENTS
Government Documents

Specifications, Standards and Handbooks

Unless otherwise speci
Acquisition Streaming
specification to the exte
SPECIFICATIONS
MILITARY
MIL-DTL-17 Ca
MIL-DTL-25038
MIL-T-81490 Trg

(Unless otherwise indic
DLA Document Servig

fied, the following specifications, standards and handbooks of the issue.li
K Standardization Information System (ASSIST) specified in the solicita
Nt specified herein.

ble, Radio Frequency, Flexible and Semi-Rigid, General Specification For

Wite, Electrical, High Temperature and Fire Resistant, General Specification H

nsmission Lines, Transverse Electromagnetic Mode

hted, copies of federal and militaryspecifications, standards and handbook
es, Building 4/D, 700 Robhins~Avenue, Philadelphia, PA 19111-509

https://assist.daps.dla.npil/quicksearch/.)

A2.2 Non-governni

A221 NEMA Pub

Available from the Natig
Tel: 703-841-3200, wwy

WC27500 Standa

ent Documents
ications

nal Electrical Manufacturers Association, 1300 North 17th Street, Suite 90
v.nema.org:

Fd for'‘Aerospace and Industrial Electric Cable

SAE INTERNATIONAL

sted in that issue of the
ion form a part of this

or

s are available from the
4, Tel: 215-697-6396,

0, Arlington, VA 22209,

(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 +1 724-776-4970 (outside USA), www.sae.org.)

AS4372
AS4373
AS5768
ARP6400
Shields
AS22759 Wire, E

Performance Requirements for Wire, Electric, Insulated Copper or Copper Alloy
Test Methods for Insulated Electric Wire

Tool, Stripper, Electrical Insulation, General Specification For

lectrical, Fluoropolymer-Insulated, Copper or Copper Alloy

Recommended Practice for Processing and Handling Wire and Cable with Silver Plated Conductors and
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Copper or Copper Alloy

Electric, Filter Line, Radio Frequency Absorptive

AS81044
AS85485 Cable,
A3 REQUIREMENTS

A3.1

Selection of Wire and Cable

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

Unless otherwise approved by the procuring activity, only wires and cables conforming to one of the documents listed in
Tables Al, 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 spg
A3.11 Harness W
Wires shall be selected
A3.1.2 Protected H

Wires shall be selected
from Table A2 shall hay
A3.1.3 DELETED
A.3.1.4 Cable

Cable shall be in accor

cificatiom beforeany wires and tabtes are setected for use:
ring

from Table Al.

arnesses

from Table A2, but may also include wires from Table’ A1l. Any harness
e an outer covering throughout its length for mechanical protection.

A2 shall be used. Shielged unjacketed cables shall not be~used.

A.3.15 Coaxial Ca
Coaxial cable shall be i
A3.15.1
Transverse electromag

A.3.1.6 Filter Line

Dle

h accordance with MIE-DTL-17.

T.E.M. THansmission Lines

netic mode-tfansmission lines shall be in accordance with MIL-T-81490.

Cable

Radio absorptive filter li

nea with ASQEAQ0
e OO~

a
T T VIt 7 vOoOo

that uses wire selected

dance with WC27500. Only constructions utilizing basic wires in accordamce with Tables Al and

A3.1.7

A.3.1.8 Silver Plate

Wire and cables are to be stripped in accordance with AS5768.

d Copper Conductors and Shields

Silver plated copper conductor or shield requires special handling to mitigate the development of corrosion. See ARP6400
for recommended practice for processing and handling.

A.3.1.9 Recommen

ded Handling of Insulated Wires and Cables

Wire and cable products progress through a series of handling or operational steps to complete a finished harness or
assembly that is ready for installation on a vehicle. Throughout these many steps, environmental or processing conditions
may be present which can generate damage detrimental to the wire or cable and/or its intended application.


https://saenorm.com/api/?name=b024980e67f1cc68ca8b002500226719

SAE INTERNATIONAL AS50881F Page 59 of 91

A.3.1.10  Arc Propagation Damage

Selection of wires and protection schemes shall take into account known characteristics in relation to each installation and
application to minimize the risk of wire damage, including voltage level and arc tracking phenomena. The intensity and
consequence of the arc and its mitigation shall be substantiated using appropriate arc propagation evaluation methods.
Specific requirements shall be determined by the procurement or design authority.

A.3.1.11  Corrosion Preventive Compounds

A4 Corrosion preventative compounds (CPC) shall not be sprayed onto wiring harnesses, or sleeving since certain
CPCS can adversely impact flammability and electrical and mechanical properties. Wires, cables, and/or
protective sleeving of harnesses shall be protected from CPC contact. The CPCS shall be removed if contact
occurs.

A5 NOTES
A5.1 Intended Purpose

The purpose of this Agpendix is to present the contractor with a working list of appraved documents to be used in the
selection of wire and caple for aerospace vehicle wiring.
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Table Al - Open wiring applications 1/ 3/ 4/

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application

AS22759/1 600 200 Fluoropolymer Silver coated
insulated copper
PTFE and PTFE
coated glass

AS22759/2 600 260 Fluoropolymer Nickel coated
insulated copper
PTFE and PTFE
coated glass

AS22759/3 600 260 Fluoropolymer Nickehcoated
insulated copper
TFE-glass-
TFE

AS22759/4 600 200 Fluoropolymer Silver coated
insulated copper
TFE-glass¢
FEP

AS22759/5 600 200 Fluoropolymer Silver coated
insulated copper
extruded PTFE

AS22759/6 600 260 Fluoropolymer Nickel coated
insulated copper
extruded PTFE

AS22759/7 600 200 Fluoropolymer Silver coated
insulated copper
extruded PTFE

AS22759/8 600 260 Fluoropolymer Nickel coated
insulated copper
extruded PTFE

AS22759/9 1000 200 Fluoropolymer Silver coated
insulated copper
extruded TFE

AS22759/10 1000 260 Fluoropolymer Nickel coated

insulated
extruded TFE

copper
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Table Al - Open wiring applications 1/ 3/ 4/ (continued)

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application

AS22759/13 600 135 Fluoropolymer Tin coated
insulated copper
FEP PVF2

AS22759/16 600 150 Fluoropolymer Tin coated
insulated copper
extruded ETFE

AS22759/17 600 150 Fluoropolymer Silver coated
insulated high strehgth
extruded ETFE copper-alloy

AS22759/20 1000 200 Fluoropolymer Silver coated
insulated high strength
extruded TFE copper alloy

AS22759/21 1000 260 Fluoropolymer Nickel coated
insulated high strength
extruded TFE copper alloy

AS22759/34 600 150 Fluoropolymer Tin coated
insulated copper
crosslinked
modified ETFE

AS22759/35 600 200 Fluoropolymer Silver coated
insulated high strength
crosslinked copper alloy
modified ETFE

AS22759/41 600 200 Fluoropolymer Nickel coated
insulated copper
crosslinked
modified ETFE

AS22759/42 600 200 Fluoropolymer Nickel coated
Insulated high strength
crosslinked copper alloy
modified ETFE

AS22759/43 600 200 Fluoropolymer Silver coated
Insulated copper
crosslinked

modified ETFE
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Table Al - Open wiring applications 1/ 3/ 4/ (continued)

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application
AS22759/83 600 200 Polytetrafluorethylene/  Silver coated Navy: Not for
polyimide copper use
AS22759/84 600 260 Polytetrafluorethylene/  Nickel Navy: Not for
polyimide coated use
copper
AS22759/85 600 150 Potytetraftuorethytene/— Tim coated Navy: Not for
polyimide copper use
AS22759/86 600 200 Polytetrafluorethylene/  Silvéreoated | Navy: Not for
polyimide copper use
AS22759/87 600 260 Polytetrafluorethylene/ ~ Nickel Navy: Not for
polyimide coated use
copper
AS22759/88 600 150 Polytetrafluorethylene/  Tin coated Navy: Not for
polyimide copper use
AS22759/89 600 200 Polytetrafluorethylene/  Silver coated| Navy: Not for
polyimide high strength | use
or ultra high
strength
copper
AS22759/90 600 260 Polytetrafluorethylene/  Nickel Navy: Not for
polyimide coated use
high strength
or ultra high
Strength
Copper
AS22759/183 600 200 Dnlyfnfrafll mrnfhylnnn/ Silver coated
polyimide copper
AS22759/184 600 260 Polytetrafluorethylene/  Nickel
Polyimide coated
copper
AS22759/185 600 150 Polytetrafluorethylene/  Tin coated
polyimide copper
AS22759/186 600 200 Polytetrafluorethylene/  Silver coated

polyimide

Copper
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Table Al - Open wiring applications 1/ 3/ 4/ (continued)

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application
AS22759/187 600 260 Polytetrafluorethylene/  Nickel
polyimide coated
copper
AS22759/188 600 150 Polytetrafluorethylene/  Tin coated
polyimide copper
AS22759/189 600 200 Potytetraftuorethytene/—Sitver coated
polyimide high strength
or ultra‘high
strength
copper
AS22759/190 600 260 Polytetrafluorethylene/ ~ Nickel
polyimide coated
high strength
or ultra high
strength
copper
MIL-DTL-25038/3 600 260 See See
2/ specification specification
sheet sheet
AS81044/6 600 150 Crosslinked Tin coated
polyalkene copper
AS81044/7 600 150 Crosslinked Silver coated
polyalkene high strength
copper alloy
AS81044/9 600 150 Crosslinked Tin coated
polyalkene copper
AS81044/10 600 150 Crosslinked Silver coated
polyalkene high strength

copper alloy

NOTES:

1/ For sealing capability of wire, see 3.8.6 and 3.14.1.
2/ For use in circuits where during a fire, maintenance of electrical integrity is required for a limited time.
3/ Wiring with insulation thickness of 8 mil and greater is included in this table.

4/ This insulation system has been used in aerospace applications using 115 volts (phase to neutral) 400 Hertz
AC and 28 volts DC. Verification of the suitability of this product for use in other electrical system configurations
is the responsibility of the user.
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Table A2 - Protected wiring applications 1/ 2/ 3/

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application

AS22759/11 600 200 Fluoropolymer Silver coated
insulated copper
extruded TFE

AS22759/12 600 260 Fluoropolymer Nickel coated
insulated copper
extruded TFE

AS22759/14 600 135 Fluoropolymer Tin coated
insulated copper
FEP- PVF2

AS22759/15 600 135 Fluoropolymer Silver coated
insulated high strength
FEP- PVF2 copper alloy

AS22759/18 600 150 Fluoropolyhier Tin coated
insulated copper
extruded ETFE

AS22759/19 600 150 Eluoropolymer Silver coated
insulated high strength
extruded ETFE copper alloy

AS22759/22 600 200 Fluoropolymer Silver coated
insulated high strength
extruded TFE copper alloy

AS22759/23 600 260 Fluoropolymer Nickel coateg
insulated high strength
extruded TFE copper alloy

AS22759/32 600 150 Fluoropolymer Tin coated
insulated copper
crosslinked
modified ETFE

AS22759/33 600 200 Fluoropolymer Silver coated

insulated
crosslinked
modified ETFE

high strength
copper alloy
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Table A2 - Protected wiring applications 1/ 2/ 3/ (continued)

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application
AS22759/44 600 200 Fluoropolymer Silver coated
insulated copper
crosslinked
modified ETFE
AS22759/45 600 200 Fluoropolymer Nickel
insulated coated
crosslinked copper.
modified ETFE
AS22759/16 600 200 Fluoropolymer Nickel
Insulated coated
crosslinked high strgngth
modified ETFE copper alloy
AS22759/80 600 150 Polytetrafluerethylene/  Tin coatpd Navy: Not for
polyimide copper use
AS22759/81 600 200 Palytetrafluorethylene/  Silver cgated Navy: Not for
polyimide high strgngth  use
or ultra lpigh
strength
copper
AS22759/82 600 260 Polytetrafluorethylene/  Nickel Navy: Not for
polyimide coated use
high strength
or ultra lpigh
strength
copper
AS22759/p1 600 200 Polytetrafluorethylene/  Silver cgated Navy: Not for
polyimide copper use
AS22759/92 600 260 Polytetrafluorethylene/  Nickel Navy: Not for
polyimide coated use
copper
AS22759/180 600 150 Polytetrafluorethylene/  Tin coated
polyimide copper
AS22759/181 600 200 Polytetrafluorethylene/  Silver
polyimide coated
high strength
or ultra high
Strength

copper
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Table A2 - Protected wiring applications 1/ 2/ 3/ (continued)

Rated
Voltage Wire
Rating Temperature Insulation Conductor
Document (maximum) (°C) Type Type Application
AS22759/182 600 260 Polytetrafluorethylene/  Nickel
polyimide coated
high strength
or ultra high
AS22759/191 600 200 Polytetrafluorethylene/  Silver coated
polyimide copper
AS22759/192 600 260 Polytetrafluorethylene/  Nickel
polyimide coated
coppér
AS81044/12 600 150 Crosslinked Tin Coated
polyalkene copper
AS81044/13 600 150 Crosslinked Silver coated
polyalkene high strength
copper alloy
NOTES:
1/ For sealing|capability of wire, see 3.8.6 and 3.14.1.
2/ Wiring with|insulation thickness of 6 mil and less-isdncluded in this table.
3/ This insulation system has been used in aerospace applications using 115 volts (phas

AC and 28
configuratid

ns is the responsibility of the user.

volts DC. Verification of the suitability of this product for use in other electri

b to neutral) 400 Hertz
tal system
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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 Pocuments
B.2.1.1 Specificatigns, Standards and Handbooks

The following specificat
otherwise specified, th
Standardization Informd
STANDARDS
MILITARY
MIL-STD-196 Joint E

(Unless otherwise indic
DLA Document Serviq

ons, standards, and handbooks form a part of this document ta’the extent
e issues of these documents are those listed in the iSsue of the A
tion System (ASSIST) and the supplement thereto, cited<n the solicitation.

ectronics Type Designation System

hted, copies of federal and militaryspecifications, standards and handbook
es, Building 4/D, 700 Robhins-Avenue, Philadelphia, PA 19111-509

https://assist.daps.dla.npil/quicksearch/.)

B.3 REQUIREMEN

B.3.1 Assignment H
The contractor (installin
and Y in Table B1. TH
specification for equipm

B.3.2 Wiring Identif]

TS

Responsibility

g activity) shall-assign the identification code for circuit functions except th
e equipment contractor shall assign the identification code in accordar

ent falling-under categories R, S, T, and Y.

cation Code

specified herein. Unless
Cquisition Streaming &

s are available from the
4, Tel: 215-697-6396,

bse listed under R, S, T
ce with the equipment

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.


https://saenorm.com/api/?name=b024980e67f1cc68ca8b002500226719

SAE INTERNATIONAL AS50881F Page 68 of 91

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 not having a common terminal or connection.

wire number but different segment letters.

B.3.5.1

B.3.5.2

B.3.5.3 Beginning \
practicable

B.3.6 Wire Segmer

A wire segment is a ¢
between conductor sed
terminal or connection.
segment of each circuit
marked “A.” The letterd
used when more than 3

Numbers Zﬁoommmmm
by service modifications.

vith the lowest number, a number shall be assigned to each wire/in_numer

t Letter

bnductor between two terminals or connections. The ‘wire segment letter
ments in a particular circuit. A different letter shall be used for wire segn
Wire segments shall be lettered in alphabetical‘sequence and the letter “A
starting at the power source. If a circuit contaifns only one wire segment, th
“I" and “O” shall not be used as segmerit. Jetters. Double letters “AA,” “/
4 segments are required. Two permanently spliced wires do not require s

if the splice is used for odification or repair.

B.3.7 Wire Size Nu

The wire size number i
size number shall not b

mber

b included. For thermocouple wires, a dash (-) shall be used in lieu of the wj
be or Thermocouple Letter(s)

brwise specified by the procuring activity, ground cable letter “N” shall be
cation code<to identify any wiring that completes the circuit to the groun

pable of'being connected to the ground network of the aircraft electrical

nly ene segment actually grounded to the structure shall be identified with

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

b identify wires installed

cal sequence, as far as

is used to differentiate
ents having a common
should identify the first
e wire segment shall be
B,” “AC,” etc., shall be
bparate segment letters

used to identify the size of {he wire or cable. For coaxial cables and thernjocouple wires, the wire

re size number.

used as a suffix to the
d network. Such wiring
system without causing

ing ofzany circuit. Critical and sensitive electronic systems which have ipterconnecting “ground”

he “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-

The letters “A,” “B” and “C” shall indicate the phase sequence corresponding to “Ti,” “T2" and “Ts,”

respectively. For grounded delta systems, “T2" 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 cal
malfunction
leads, but d
B.3.8.2
C.”
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
end of each significant wire code. Category number definition shall be as specifically approved by the procuring activity.

B.3.9.1 Alternate M

Alternate methods sud

identification when appioved by procuring activity.

B.3.10  Aluminum Wi

For aluminum wire, ALU

B.3.11  Spare Contaq

Wires attached to sparg

B.3.12 Harnesses

Each harness shall be i

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

ethods for EMCIdemtification

h as identification sleeving, color codes or other methods may»)be u

re
MINUM or ALUM shall be added as a suffix to the wire-identification code.
ts

contacts of connectors shall be identified by the contact designation.

Hentified by the identification as shewn in the Aircraft Design and Maintena
b Designated Equipment

ignated in accordance with MIL-STD-196, the wire identification code shall
pe designation (AN.riemenclature) following the /, but excluding the hyphe

ample, wires of an AN/APS-45 would be identified APS45-1A20 --- APS4
ARC52-1A22%=* ARC52-999C22; and the MX94 would be the MX94-1A20

sed for EMC category

hce Manuals.

be derived utilizing that
n and any suffix letters.

pers for each equipment shall start with 1 and continue for as many nunjbers as are needed to

5-975C22; wires of the
--- MX94-62D20.



https://saenorm.com/api/?name=b024980e67f1cc68ca8b002500226719

SAE INTERNATIONAL

AS50881F

Page 70 of 91

Table B1 - Circuit function letters
(see B.3.1, B.3.4 of Appendix B)

Circuit
Function Letter

Circuit

Examples

A

Armament

Photographic

Stores Management System
Missiles/Rockets

Gun

Chemical

Camera
Camera Doors

Camera Heating—

Control Surface

Instrument
(other than
flight or engine
instruments)

Engine Instrument

Flight Instrument

Autopilot

Flight Control
Wing Sweep
Trim Caontrol
Airbrakes
Hydraulic System

Position Indicator
Pressure Gauge

Temperature Gauge
Clock

Temperature Gauge
Pressure Gauge
Quantity Meter
Flow Meter
Tachometer
Power Indicator
Nozzle Indicator

Gyroscopic Instrument
Attitude Indicator
Compass

Head Up Display
Altitude

Landing-GearWing———Extension-and-Retraction

Folding

Braking

Locking

Steering

Anti-Skid

Arrestor Hook
Utilities Hydraulics
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Table B1 - Circuit function letters

(see B.3.1, B.3.4 of Appendix B) (continued)

Circuit
Function Letter

Circuit

Examples

H

Heating
Ventilating and
De-icing

Heating

De-icing

Cabin conditioning
Galley

Equipment Bay Cooling

In order to avoid confusion with the numeral one, the letter "I" shall

Ignition

Engine Control

Lighting (lllumination)

Miscellanéous
(Electtical)

Unassigned

In order to avoid confusion with the numeral zero, the |

) J—E. - b
NMULDE UsSEU 101 CIFCUIt U G

—————————————hotbe-tsedforcirctitorcableidentification——————

Engine Ignition
Jet-Assisted, Take-Off

Vent and Elap
Propeller Control
Carburetor
Supercharging
Power Control
Nozzle Control
Thrust Reverser
Engine Starting

Internal
External

Windshield Wiper & S
Doors

Hoist and Winch
Position (Seat & Peda
Auxiliary Power Unit

Emergency Power Unit

Cigarette Lighter

bray

P

T.-tter "O" shall
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Table B1 - Circuit function letters
(see B.3.1, B.3.4 of Appendix B) (continued)

Circuit
Function Letter

Circuit

Examples

P

DC Power

Fuel and Oil

Generation
Distribution
Battery
Rectifier
External Power

Valves

Radio (Navigational
and Communication)

Radar (Pulse Technique)

Special Electronics

Refuelmg/DefueIqug
Transfer
Dump

Instrument Landing
Homing
Liaison

Marker Beacon
VHF Radio
UHF Radio

HF Radio
Intercommunication
Direction Finding

Radar Altimeter
Interception

Gun Aiming
Mapping
Navigation

Bomb Aiming
Search
Recognition (IFF)
Terrain Following

Active Electronic Counter
Inertial Navigatior
Television

ll"u.ubul Co
Reconnaissance
Computer
Weapon Aiming
Chaff Dispensing
Infra-Red
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