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MIL-W-25038F

16 September 1683
SUPERSEDING
MIL-W-25038E

12 December 1880

MILITARY SPECIFICATION

WIRE, ELECTRICAL, HIGH TEMPERATURE, FIRE RESISTANT,
AND FLIGHRY CRITLICAL, GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers insulated single wire for electrical use in ftight critical
circuits and under short-time emergency conditions involving exposure to flames with temperatures up to
2,000°F (1,093%C) (aee 6.1).

1.2 Part or Identifying Number (PINY...The PIN consists of the Letter "H", which indicates a nilitary
specification jtem; the basic nuzber of the specification sheet; and a coded number as shown in the
following example:

M25038/1- 22 - g
T T
| | |
Military specification Wire size Cotor
sheet nunber (see 1.2.1) (see 1.2.2)

e

o o WLTESE T8 Fiavier VLT carsteaet1on baw 85 U e Tonstor BUASH 1o i B

1.2.1 VMire size. The wire size is identified by a number indicating the conductor wire size (AWG).

1.2.2 Color. The insulation color is identified by a series of numbers. The first nizber is the color of
the insuiation, the second number represents the color of the first. siripe or band the th1rd nunber, thc
color af the sccond stripe or bend, etc: The colors and the\r torresponding numher ate as “follows:

COLOR CODE CHART

Number | Color | Humber i Color
designator ] | designator |

0--~- ] Black | 5--- - |  Green

1---- | 8rown | 6 - - - - | Blue

2---- | Red | 7---- | Vvielet (purple)

3---- Orange | B---- | Gray {(steted

L - - - = ! Yellow f 9 - - - - | Lhite

HOTE: This cthart is not intended to signify a color sequence, but only
a number color identification.

2. APPLICABLE DOCUMENTS

2.7 Government documents.

.
2]

I
"

2.1.1 Qn-r1f1pnt‘nnn etandar and handbooks. Th

- 1}
< (=-Re L standards g BN NANGWRRILS A0 TULWOWINRG 5 3
form a part of this document to the extent specified herein. Unless otherwise spec:f:ed, the issues of
these documents are those listed in the issue of the Department of bDefense Index of Specifications and
standards (DODISS) and supplement thereto, c¢ited in the solicitation (see 6.2).

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
isproving this document should be addressed to: Electronic Support Division, &45 LOG/ES Gentile AF
Station, 1060 Hamitten Street, Dayton, OH 45444-5400 by using the Standardization Document Improvement
Propasal (DD Form 1426) appearing at the end of this document or by letter.

AMSC NSA
DISIRIBUTION STATEMENT A. Approved for public retease; distribution is unlimited. FSC 6145
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SPECIFICATIONS
MILITARY

MIL-H-5606 - Hydraulic Fluid, Petroleum Base: Aircrafr, Missile, and Ordnance.
MIL-T-5624 - Turbine Fuel, Aviation, Grades JP-4 and JP-5.
MiL-L-6082 - tubricating Oil; Aircraft Reciprocating Engine (Piston).
MIL-L-7808 - Lubricating 0il; Aircraft Turbine Engine, Synthetic Base.
HIL-C-12000 - Cable, Cord, end Wire, Electric; Packaging of.
MIL-D-12468 - Decontaminating Agent, Sth.
MIL-L-23499 - Lubricating @it, Aircraft Turbine Engine, Synthetic Base.

MIL-W-25038/1 - Wire, Electrical, Flight:erticat, High Temperature and Fire Resistant, Normal Veight.
MIL-W-25038/3 - Wire, Electrical, Flipht Critical, High Temperature and Fire Resistant, Light Weight.
MiL-D-50030 -~ pecontmainating Agent, Ds2.
MIL-8-8724L  ~ Avionice/Electronic integrity Program Requirsments
STANDARDS
FEDERAL

FED-STD-228 « Cable and Vire, Insulated; Methods of Testing.

HILITARY
MIL-5TD-104 - Limits for Electrical lnsulation Color.
MIL-5TD-105 ~ Sampling Procedures and Tables for Inspection by Attributes.
HIL-§T0-109 - Quality Assurance Terms and befinitions.

MIL~-STD-79G - Retiability Assurance Program for Electronic Parts Specification.
MIL-STD-45662 Calibration Systems Requirements.

{Unless otherwise indicated, copies of federal and military specifications, standards, and handbocks
are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Phitadelphia,
PA  19111-5094.)

2.1.2 Other Government documents, drawings, and publications, The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise
specified, the issues are those cited in the solicitation.

DEFENSE LOGISTICS AGEHCY
H&4/HB - Catalog of C(ommercial and Government Entities {CAGE).

(Application for copies should be addressed to the Superintendent of Documents, Government Printing
office, Washington, DC 20402.)

2.2 MNon-Government publications. The following documents form & part of this document to the extent
specified herein. Untess otherwise specified, the issues of the documents which are DoD adopted are those
listed the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODLISS are the issues of the document cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND HATERIALS

ASTM B263 - Petermination of Cress-sectional Area of Stranded Conductors

ASTM B35S - Nickel-coated Soft or Annealed Copper Wire, )

ASTH B&24 - High strength, High Conductivity, Copper-Alloy Wire for Etectronic Appiication.
ASTH D910 - Gasolines, Aviation

(Application for copies should be addressed to the American Society for Testing and Materials, 1916 Race
Street, Philadelphia, PA 19103-1137.)
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ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
Bik:557 - Efa Standard iaplémeniaiion of Statistical Process Control (SPEY in Hanufacturing Process.

(Application for copies should be addressed to the Electronic Industry Associstion, Engineering
Department, 2007 Eye Street, N.W., Washington, DC 20006.)

NATIONAL ELECTRICAL MAHUF ACTURERS ASSOCIATION (NEMA)
NEMA WC 56 - '3.0 kHz Insulation Continuity Proof Testing for Hook-up Wire
{Apptications for copies should be addressed ic Mational Electrucat Hanufacturers Assoctat\on, Eng1neer1ng

peparteent, 27107 L Street, N.W., Mashington, DC 20037)

(Non-Government stendards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services.)

2.3 Order of precedence. In the event of a conflict betveen the text of this document and the references
cited herein (except for related associated detail specifications, specification sheets or M5 standards),
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREHENTS

3.1 Specification sheets. The individual item requirements shell be as specified herein end in
accordance with the applicable specification sheets. In the event of any conflict between requirements of
this specification and the specification sheet, the latter shall govern,

3.2 oualificatien. Connectors furnished under this specification shall be products which are authorized
by the qualifying activity for Listing on the applicable qualified products list at the time of award of
contract (see 4.3 and 6.3).

3.2.1 cuality.

3.2.1.1 statistical Process Control {SPC). The contractor shalt implement and use statistical process
control techniques in the manufacturing process for parts covered by this specification. The SPC progran
shall be develeped and maintained in accordance with EIA-557. The 5PC pregram shall be documented and
maintained as part of the aoverali reliability assurance program as specified in MiL-310-790. The
implementation of statistical process control shall be 12 months from the date of the specification.

3.3 Haterials.

3.3.17 Conductor materiai. Strands used in the manufacture of conductors shaill be in accordance with
ASTH 8355, Class 27 and ASTH B624 coated with 27% nickel by weight By spec1f1ed (see 3.1,

3.3.2 1Insulating meterials. The use of reclajmed or recycled materiat is not prohibited, however when
used, the recycled materials shail not have been degraded, shall be free from contaminants, and shalt be
identical to virgin materials in performancé. Insulating materials shall be in accordance with the
applicable specification sheet and shall be cepable of meeting all requirements specified herein.’

3.3.2.17 Primary insulation. The primary insulation shall consist of a concentric layer of glass fibers,
ceramics, or layers of glass tape and tetrafluoroethylene tape, or a combination of materials capable of
withstanding the specified temperatures (see 4.6.4). Where fibrous primary insulation is used, the material
shall be tharoughly impregnated with a silicone resin or other suitable compound so applied that it will not
enter the strands of the conductor and affect good electrical contact. .

3.3.2.2 Outer lazer "The outer Layer of the ‘tonstruction shail consist of & closely woven braid oflglass
fiber impregnated with polytetrafluoroethylene APTFE} or. of extruded potytatrafluoroathyiene, or tape
wrapped and cured PTFE.
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3.4 Design and construction. The wire shall be of the design, construction, and physical dimensions
specified (see 3.1).

3.4.1 Conductors.

3.4.1.1 Stranding.

3.4.1.1.1 Concentric_lay. Wire sizes 22 through 12 shall be constructed with concentric-lay conductors
and as specified in table I. Concentric lay shall be interpreted to be a central core surrounded by one ar
more layers of helically wound strands. It is optional for the direction of lay for successive layers to be
alternately reversed (true concentric lay) or to be in the same direction (unidirectional lay). 11 the
direction of lay for the successive layers is the same, the pitch or length of lay shall increase with each
successive layer. The direction of lay of individual strands in the outer layer of the concentrically
stranded conductors of finished wire sizes 22 through 12 shall be teft hand. The 1length of lay in the outer
layer shall be not less than B nor more than 16 times the maximum conductor diameter specified in table 1.

TABLE iI. Wire construction details.

Vire Nominat Allowsbie Hominal Haximum
size conductor i nupber of | diameter of diapeter of
area b T missing individual stranded
{ctreular |’ {circutar strands strands conductor
mils) B 1Y {inch) {inch)
22 754 694 1.87 | D19 x 34 0 0.0063 0.033
20 1,216 1,127 1.34 19 X 32 0 0.0080 0.041
18 1,900 1,770 1.34 19 x 30 0 0.0700 0.052
16 2,426 2,261 1.19 19 X 29 0 0.0113 0.061
14 3,80 3,570 1.38 19 x 27 0 0.07142 0.074
12 6,088 5,672 1.67 ‘12 X 25 ¥ 0.0179 0.093
10 9,880 9,208 4.22 &9 X 27 v} 0.0142 0.128
. 8 16,983 15,827 2.29 133 X 29 0 0.0113 0.176
26,818 24,994 2.1 133 X 27 0 0.0142 0.218
4 42,615 39,715 2.55 133 X 25 0 0.0n79 0.272
2 66,500 61.344 3.21 665 X 30 2 0.0100 0.345
1 81,700 75,365 2.8% BT X 3¢ 2 0.0100 0.384
0 104,500 96,397 3.24 1,045 X 30 3 0.0700 0.432
00 133,000 122,687 3.15 1,330 x 30 3 0.0100 0.490
000 167,200 166,500 3.09 1,665 X 30 4 0.0100 0.548
Qo000 210,900 194,547 3.32 2,109 X 20 3 0.0160 0.615

3.4.1.1.2 Rope lay. Vire sizes 10 through 0000 shall be rope lay as specified in table I and as follows:

a. Rope-lay stranded conductors shall be laid up concentrically with a center core surrounded by one or
more helically wound members. It is optional for the direction of lay for successive layers to be
elternately reversed (true concentric lay) or to be in the same direction (unidirecticnal lay). The
Llength of lay of the outer layer of rope-lay stranded members forming the conductor shalt be not
less than 8 nor more than 14 times the outside diameter of the completed conductor. The direction
of lay of the outside layer may be either Left or right hand.

b. Members of rope-lay strended conductors: The length of Lay of the conductors composing the stranded
members shall be not greater than 16 times the outside diameter of the member. Stranding of the

imAsuidiial mambans ; ha sansamtein mm bbiomab
N0 IVIGUGLY BCRD

er5 B3y o€ COnceniriC OF ounch.

3.4.1.2 Splices. Splices in individual strands or members shall be butt brazed. There shall be not more
than one strand splice in any 10-foot length of a stranded concentric-lay conductor or in any 10-foot length
of any member in 2 rope-lay conductor; except that not more than one splice of an entire member shatl be
permitted in any 10 feet of a rope-lay conductor. Splices in members of a rope-lay construction shall be so

finished that the conductor diameter is not increased at the point of brazing. 1In no case shall the whole
conductor be spliced at one point,
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3.4.2 Insulation,

3.4.2.1 Removability of insulation. The insulation layer, or layers, shall be formed concentrically
around the conductor. It shall fit the conductor snugLy but strip freely vithout adherence or uaﬁaga o the
conductor when rcmoved by convent1onal u1ra strvppmng devices,

3.4.2.2 Concentricity. The concentricity shall be not less than 70 percent when measured in accordance
with 4.6.2.

3.4.2.% (olor. The color of the outer layer and any stripes shall be in accordance with MIL-STP-104,
class 2. ’ ’

3.5 Finished wire dismeter, The diameter of the finished wire shall be as specified (see 3.1).

3.6 Finished wire weight. The weight of the finished wire shall be as specified (see 3.1

3.7 Performance.

3 ‘Conductor Tenaita streggth “and elgggatacn.;_Strands renoved From the. finjehed wire shall have a
tens1L strength of not;less than 35,000 psi: and. an.elangation of ot tess, than 10. percent for. ragular.l.
i : iFor high' strangth copper stloy ‘conductors;’the tensile ‘strength shall” not be less than
the elnngat!on shall not be less than 6 percent: A AL conductcrs sha!{ be tested in

3.7.2 High temperature endurance. When wire is conditioned as specified in 4.6.4, the resistance of the
conductor shall not increase more than 15 percent during conditioning at 650°F (343°C).

3.7.3 Bend. When wire is tested as specified in 4.6.5, there shatl be no visible cracks in the
insulation. .

3.7.4 Met dielectric. Uhen wire is tested as specified in 4.6.6, there shall be no electricel breakdown
{arcing cr flashing) between the conductor and salt water.

3.7.5 Conductor resistance. When measured in accordance with 4.6.7, the conductor resistance of the
finished wire shall be as specified (see 3.1}.

3.7.6 Fluid immersion. When tested as specified in 4.6.8, the wire shall meet the hend and wet
dielectric requirements of 3.7.3 and 3.7.4.

3.7.7 Cold bend. When wire is tested as specified in 4£.6.9, there shall be no cracking of the outer
surface pf the insulation and the wire shall meet the dielectric requirements of 3.7.4,

3.7.8 Flame resistance. During the test of &.6.10, the insulation shall not flake or fall off the
conductor, At no time shall the insulation resistance be Less then 50 ohms, and the flame travel shall not
extend beyond the outer marking bands. IF test conductor breakage occurs, the test nay be repeatad.
tenductor breakage does not indicate test failure. o

3.7.9 Wicking. When tested as specified in 4.6.11, the indicator solution shall not wick a distance of
more than 0.250 inch beyond the 2-inch immersion depth between any layers or components in the insulation.

3.7.10 Thermal shock. When tested as specified in 4.6.12, the wire insulation layer, or layers, shall
not exhibit shrinkage or expansion greater than that specified (see 3.1).

3.7.11 Insulation flaws. 100 percent of the finished wire shall be subjected to the dielectric test of
6.1

4.6.13. This test shall be performed during the final winding of the wire on shipment spools or reels.
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3.8 Marking. Unless otherwise specified (see 3.1}, the finished wire shall be identified by a printed
marking applied to the outer surface or visible through the outer surface. The printed identification shall

consist of the following, ot intervels of § inches to 60 inches, as measured from the end of one complete

marking to the beginning of the succeeding complete marking.
Specification sheet PIN

Manufasturer's Commercial and Government Entity (CAGE) designation
in accordance with publication H4/HB

The printing shall be green in color in sccordance with MIL-5T0-104, class 1, except that when the wire is
solid green or any other color against which green is difficult to distinguish, the printing shall be white.
Identification printing shall be applied with the vertical axes of the printed characters lengthwise of the
vire when the nominal diameter of the finished wire is 0.050 inch or smaller. The vertical axes of the
]‘Jf"\ﬁiéu tharaciers wmay be gither crosswise or lengihwise of the wire when the nominal diameter of the wire

exceeds 0.050 inch. ALl printed characters shall be complete and Legible.

3.8.1 Durability of identification. Identification printing, when spplied to the outer surface of the
finished wire, shatl be capable of withstanding the durability test specified in 4.6.14 for the number of
cycles and with the weight specified (see 3.1). This test shall not be required when the identification
marking is under a clear jacket.

3.9 Morkmanship. The wire shall be constructed and finished in accordance with high-grade production
techniques. It shall be free from lumps, kinks, splits, abrasions, scraped or corroded surfaces, and skin
impurities (see 4.6.1).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contractor 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 inspecticn requirements specified
herein, unless disapproved by the Government. The Government reserves the right to perform any of the
inspections set forth in this specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. ALl items shall meet all regquirenents of sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractar's overatl inspection system
or quality program. The absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or suppiies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection, as pert of manufacturing
operations, is an acceptabie practice to ascertain canformance to requirements, however, this does not
authorize submission of kpown defective material, either indicated or actual, nor does it commit the
Governaent 1o accept defective material,

4.4.2 Jest equipment ard inspection facilities. Test and measuring equipment and inspection faciiities
of sufficient accuracy, quality and quantity to permit performance of the required inspection shali be
esisblished and maintained by the contractor: The estabijshment end maintenance of a calibration systea to
controt the accuracy.of the measuring and test =quipment shaltl be:in‘sccordance with MIL-S5TD-45662.

4.1.3 Retisbility essurance program. A reliabittty ‘assurance. pr rogran “shail 'be esteblished and maintained
in accordance with HIL-$TD-790. Evidence of such compliance shail be verified by the qualifying activity of
this spec1f1cat1on at the expenses of the contractor as a prerequ151te for qual1f1cat1on and cont inued
qualification.

4.1.4 Stavistical process controb (SPC). A SPC program shall be esteblished and maintained in aceordance
with EIA-557. Evidence of such compliance shatl be verified by the qualifying activity as a prerequisite
for qualification and retention of qualification.
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4.2 Classification of inspections, The inspections specified herein are classified as follows:

a. OQuatification inspectien (4.3).
b. cQuality conformance inspection (4.4).

4.2.1 Lnspection conditions. Unless otherwise specified in the method, oil inspections shall be
performed:in accordance with the test conditions specified in the applicable section of FED-57D-228.

4.3 gualificetion inspections. Gualification inspections in this specification include the initial
qualification inspection {4.3.1) and inspection for retention of qualification (4.3.2). '

4.3.1 Initial qualification inspections. Initiat qualification inspection shall consist of all the test

and examinations of table Ii and the applicable specification sheets. Performance of the inspection shall
be the responssb1l1ty of the quatification applicant under authorization of the qualifying mctivity (see ~
- ) VThe qual3f1:at10n appl1cant shatl furnish a copy of his test results and sanpies nf his product ta

Wire size range (AWG) Required length of wire sample {feet)
.22 through 18 o T gig
©#16 through 12 . 200
10 through é . 500
4 through 4/0 s
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TABLE 1I. gQualification and quality conformance inspections.

Examination or test Requirement Test
paragraph paragraph
Visual and mechanical examination - - - - - - - 3.1, 3.3 thru 3.4.2.1, 4.6.1
3.4.2.3 thru 3.6, 4.6.15
3.8, and 3.9

Concentricity - - - = - = - = = = = = = = - - 3.4.2.2 4£.6.2
Circular Mil Area - - - - - - = = = = = - - 3.4.1 4.6.16
Cuﬁductor tensile strength and elongation - - - 3.7 4.6.3
3.7.2 4.6.4

3.7.3 4.6.5

3.7.4 4.6.6

3.7.5 4.6,7

3.7.6 4.6.8

3.7.3 4.6.5

Wet dielectric- = = = = = = = = = = = o = = = 3.7.4 4.6.6
Coldbend = - - - - - - - - - = - o o c a oo 3.7.7 4.6.9
Vet dielectrigc- = = = - = = = = - - - - = =« 3.7.4 4.6.6
Flame resistance 3/ - - - - - = - - - - = - - 3.7.8 4£.6.10
Wicking - - - « -~ = =« = = = - - I 3.7.9 4.6.11
Thermal shock « - = = = = = = = L 3.7.10 4.6.12
Insulation flaws- = = - = = = = = =0 =0 o - - - - 3.7.11 4.6.13
Durability of identification- - = = = = - - - - 3.8.1 4.6.14

1/ For quality conforsance, test in stcordsnce with 4.6.4.2.
27 Fluid immersion C(inciuding bend and wet dielectric tests) is only required for gualification/retention
onty.

37 For quality conformance, test only ona specigga. Fluig immersion is not required.

4.3.1.2 cuslifying activity saggle . A set of untested samples with those specified in 6.3, 1.1 and taken
from the sanc lot or lots as tested by the manufactufcr, ‘shail be forwarded, together with the
marfacturer's certified test reports, to the qualifying activity (see 6.3), plainly identified by securely
atiached, durable tags sarked with the following informaticn:

Specification sheet PIN

Manufacturer's name and CAGE code (Publication H4/HB)

Menufacturer's PIN

{omprehensive description of the base materials from which the preduct is made 1/

Place and date of manufacture i

Reference;authorization to test letter

4,3.2 'getention of qualification, Except-as apec1f1ed in'4.3,2.2, periodic reinspection of product for

retention of qualification shatl be made at two-year intervals after the date of tha letter notifying the
menufacturer of his's products initial.nccéptence for qualification. MNaterials from current production
shall be inspected aga1nst the. requwrenents ot tabterll :;Except uhere certuf}:at)ﬂn (4.3.2.2): has been

report and if regquested, product 3

Suct s after: the"end of the two year rcporting per1od may
resutt in the removal of the product’

Y,
8 1rom'the nualified Products List (QPL).

74.3.2.1 procedure of retention-of-qualification_inspectién. The qualitied manufacturer shall have the
responsibility of requesting from the qualeysng activity, every two years, autherization to beg1n the tests
ifi i il I pecified by the gualifying activity, one wire sample

(wire size at the manufacturer s op r'current product1on shalt be testcd for each spec1f]catlon
sheet. When requested, the nanufacturer shalt subm1t g Like: 5ampte(s) from the same production lot(s) to the
qualifying activity.

1/ This information wilt not be divulged by the government.

8
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4.4 @uality conformance inspection. Quality conformance inspection shall be as specified in table II.

4.4.1 Sampling plan. For the examinations and tests specified in table 1I, a random semple shall be
selected from each inspection Lot in accordance with MIL-STD-105, acceptable quality level 6.5 percent. The
inspection Llevel shall be S-2.

4.4,1.1 Mire flaws test. This test does not lend itself to statistical sampling plans since it is
maniitrad Fan 4NN mancamt Ad tha Ffomiobhad o Tha tant shall ha ~ccedhoetad ae 'l‘\- oo ot 3 rum nf ths

TEQUITSd O s PETSERT ©F TnE VIiNTansd Wils. a8 T8SY Snaduu of CORGUCIsT as LompLsiion ©

manufacturing process during the final winding on shipment spools and reels.

4.4.2 Refected lots. If an inspection lot is rejected, the contractor may rework it to correct the
defects, or screen out the defective units, and resubait for reinspection. Resubmitted lots shall be
inspected using tightened inspection. Such Lots shall be sepsrate from new lots, and shall be clearly
identified as reinspected lots.

4.4.3 Inspection of packmqing. The sampling and inspection of the preservation-
packaging, packing, and container marking shall be in accordance with the requirenents of MIL-C-12000.

4.5 Interpretation of terms. Terms and definitions used for sampling and inspections heréin shall be in
asccordance with BIL-STD-109 and as follows:

4.5.1 Inspection lot. The inspection Lot is the collection of unita of product from which a sample is
drawn and inspected to determine compliance with acceptability criteria, except that the lot for purposes of
this specification shall not exceed 300 units of product.

4£.5.2 Unit of product. The unit of product for determining lot size under this specification shall be
one continuous length of wire as prepared for shipment.

4.5.3 Sample. The sample shall consist of one or more sample units chosen at random from the inspection
lot.

4.5.4 Sample unit. A sample unit shall consist of a piece of finished wire chosen at random from the
inspection lot and of sufficient length to permit all applicable inspections and tests. A sample unit for
quality conformance tests under this specification shall be 75 continuous tinear feet of finished wire. HNot
mare than one sample unit shall be taken from a single unit of product.

4.5.5 Specimen. A specimen is & portion of finished wire taken from the sample unit for the performance
of a particular inspection or test.

4.6 Hethods of examination and test.

4.6.1 Visual and mechanical examination. Wire shall be examined to verify that the materisls, design,

e d T I Te s nhuveinal Aimamsians b & memd summbmamsbhisa ana e ---—--Ig-u- rithh thae mamiissmase

] :.I I.‘\.-I.Iull’ ':!l!]all-u\ MOTWTTIS TN, llﬂill n|||s ullu A RGN 9IS 1T avlLdiualivy -l\ll HIG f‘:\‘ullcm:!lh:
specified herein (see 3.1, 3.3 thru 3.4.2.1, 3.6.2.3 thru 3.6, 3.8, 3.9, and 4.6.15).
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4.6.2 Concentricity (see 3.4.2.2). The concentricity of the insulation shail be determined by first
Locating end recording the minimum wall thickness of a cross aection of the insulation. From this point, on
the outer rim of the insutation, at which the sinimum wall thickness was measured, three more reference
points 90 degrees spart on the outside rim of the insulation shall be established. At each of these three
reference points, the nearest strand of the conductor shall be selected and the insulation wall thickness
between that strand and the outer rim of the insulation shall be weasured and recorded. The average of the
four measurements shall be considered to be average wall thickness. Concentricity shall be expressed as the
ratio of linilun—to~average wall thickness times one hundred. A wall thickness measurement shall be

ad ha ke o fatnmea jmam tha ar pim adf O mim o aha it e s
1nterpret=u te be the minimum distance b between the ocuter ria of the insulation and the rim of the outermost

strand of the stranded conductor. ALl wall thickness messurements shall be determined under suitable
magnification.

4.6.3 Conductor tensile strength and elongation. After stranding, individual strands shatl be tested in
accordance with method 3211 of FED-STD-228.

4.6.4 High temperature endurance (see 3.7.2).

45.6.4.1 Qualification high-temperature conditioning and resistance measurement. A suitable length of
finished wire fron each qual1ficat10n test sasple shall be placed in sn air oven wi
at 650° #5°F (343° 23°C). THerWiraishalicbe:piacer ; : At
pot topthing Either a circulating or a noncirculating aven lay ‘be used.
outside the oven shall be connected to an electric source which may be either ac or dc. The current through
the conductor shall be adjusted to stabilize at the value given in table III for the applicable wire size,
Uhen the stabilized conductor current is reached, voltage end current measurements shall be recorded. The
current loaded wire shall remain in the air oven at an oven temperature of 650° £5°F (343° 23°C) for a
period of 100 hours. The current through the conductor shall be checked daily and maintained at the
required test value. At the end of the 100-hour pericd, while stilt at the stabilized temperature and
¢onductor current, a final voltage and current measurement shall be recorded. Change in resistance during
the conditioning period shall be calculated from the voltage and current measurements. The wire shall then
be cooled to room temperature and examined for visual defects G'Ehb" magnitication. Change in color of the

finished wire or printed identification shall not be considered a defect. The ends of the wire sample that
were cutside the oven during conditioning shall bhe discarded., From the vire vhich vas inside the qven

during conditioning, the follou:ng 3-foot specimens shall be cut for further testing:

a. Specimen no. 1 - Bend test (4.6.5) followed by wet dielectric test (4.6.6).

b. Specizen nos. 2 through 7 ~ Fluid immersion test (4.6.8) folloved by bend test €4.6.5) and wet
dielectric test (4.6.6).

c. Only when éﬁecffied (see 6.2.1); Specimen nos. & and 9 - “Fluid Tomersion test (4.6.8)
followed by bend test (4.6.5) &nd_wet dlelectrjc test (4.6.6),

4.6.4.2 guality conformance high-temperature conditioning and resistance measurement . A coil of
finished wire of suitable Length from each sample unit shall be conditioned at 650° 25°F as specified in

4.6.4.1, except that the time of conditioning in the air oven shall be 48 hours. Specimens shall be
selected as specified in 4.6.4.1.

10
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TABLE 111. Current for conditioning.

Size Teat current
22 4.5
20 5.5
18 9.0
16 11.5
14 16.5
12 21.0
10 28.5

8 7.5

] 52.0

4 70.0

2 4.0

i i05.0

0 127.0
00 146.0
000 169.0
0000 202.0

4.6.5 Bend (see 3.7.3). This test shall be conducted at room temperature. One end of a 3-foot specimen
shall be secured to a mandrel and the other end weighted. The mandrel disseter and test load shall be as
specified (see 3.1). The mandrel shall be rotated untit the full length of the speciven is wrepped around
the mandrel. The process shall be repeated in reverse until the full length of the specimen i3 sgain
wrapped around the mandrel with the surface of the specinen previously outside during the first wrapping now
next to the mandrel. This procedure shall be repeated until two bends in each direction have been forsed in
the same section of the specimen, At the completion of the test, the insulation of the specimen shall be

exanined for visible cracks Without magnificatici.

4.6.6 Met dielectric (see 3.7.4). One inch of insulation shall be stripped from each end of a 3-foot
specimen of wire, and these uninsulated ends shall be fastened in metallic contact to a metal bar. The
dwameteg of the bend shall be not greater than &0 times the diameter of the specimen. The center 24~inch
section of the prepared specimen shall be immersed in a S-percent solution of sodium chloride in tap water,
at room temperature, for not less than 5 hours. At the end of this immersion period, a potential of 1,500
vres at 60 Hz shall be applied for 1 minute between the conductor and an electrode in the salt 5olution.

4.6.7 Conductor resistance (see 3.7.5). Conductor resistance of the finished wire shall be measured in
accordance with method 6021 of FED-STD-228.

4£.6.8 Fluid immersion (see 3.7.6). Each of the remaining specimens of wire (see 4.6.4.1 and 4.6.4.2)
shall have its center 2-foot section immersed in a fluid for 8 hours, using @ separate specimen for each
fluid,

a. Specimen no. 2: Aviation gasoline conforming to ASTH DHO, grade 80.

b. Specimen no. 3: Hydraulic fluid conforming to MIL-H-5606 at 120° 22°F (49° £1°C).

c. Specimen no. 4: Turbine fuel conforming to MIL-T-5624, grade JP-4, at room temperature.
d. Specimen no. 5: Lubricating oil conforming to MIL-L-7BO8, at 120° 12°F (49" 21°C).

e. Specimen no. &: Hydraulic fluid conforming to MIL-H-8444, at 120° 22°F (49° 21°C).

f. Specimen no. 7: Lubricating oil conforaing to MIL-L-23699, at 120° £2°F (49" 11°C).

-MIE=D-50030," at room temperature. X

A~872A4(USAF)J vire for flight cr1t1cal N
ted with these additional - rlurasd"““““““ )

L
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buring the immersion, the bend in each specimen shall have a ﬁ18aateq no greater than 40 times the dispeter
of the specimen. Upon removal from the fluids, the spec1nens “shall " be wiped with a cléan cloth and shall
remain not Lless than 1 nor more than 2 hours in free air at room temperature after which time all specimens
shalt be subjected to and pass the bend test (see 4.6.5) without failure, followed by the wet dislectric
test (see 4.6.6). Failure of the test specimens to pass these tests shall be cause for rejection.

4.6.9 Cold bend (see 3.7.7). For the purpose of this test, a revolving mandrel capable of being operated
from outside the cold chamber shall be used. The mandrel dianeter and the test lLoad shall be as specified
(see 3.1). One end of each specimen shall be secured to the mandrel and the other end weighted. The
mandrel and the specimens shall be placed in a cold chazber and the temperature of the chamber Lowered to
-65% £5°F (-54® 23°C). After maintaining this temperature for 4 hours and while still at this low
tepperature, the specimens shaill be bent around 180 degrees of the mandrel without opening any access door
to the cold chacber. The time required for bending the sample sround 180 degrees of the mandrel shall be
1/2 minute at a uniforn rate of speed. The specimens shall be allowed to return to room temperature,
without straightening, and examined for visual defects. Each specimen shall then be subjected to the wet

dialactndsa dace cma-dfl i F £ 2
gicediric test SpeLIl IW Ml 2,0.0.

4.6.10 Flome resistance (see 3.7.8).

4.6.10.1 Preparation of spec1nens. A 24-inch specimen shall have its center 18-inch section immersed for
24 hours st rooa temperature in aviation gasoline conforming to ASTHEDSA0Y grado 0. A second specimen
shall be imsersed in like manner for 24 hours 2t room temperature in a solution of SO percent turbine fuel
conforming to MIL-T-5624, grade JP-4, teuhim oil (lub) and 50 percent aircraft lubricating oil conforming to
MIL-L-6082, grade 1100. A third specilen shall be suspended for & hours in the vapors of aircraft
lubricating oil conforming to MIL-L-6082, grade 1100, which shall be maintained at a tesperature of 250°F
{121°c). Upon removal from the Liquid and after wiping with a clean cloth, wire bands consisting of one

turn of wire, no larger than size 30, shall be wrapped around each specimen, thus des1gnat1ng its 7-inch
niddle section, plus an additional outer band 4 inches outside each of these tun hands.

F LU add onaL ouLe each nese

4.6.10.2 Apparatus, Each specimen shall then be mounted in the rack with the center 7-inch section so
located that it shall be centered 1 inch above the burner top plate as shown on figure 1. Each of the two
nickel-chrome ribbons shall be wrapped once around the specimen Shigly with the edges butted together. The
two ribbons shall be 1 inch apart at the midsection of the 7-inch“section as illustrated on figure 1. The
conductor of the specimen and the nickel-chrome ribbons shall be connected in the test circuit as shown on
figure 7. A shorting ber shall be inserted between the nickel-chrome ribbons and the conductor, and the
reter adjusted to read approximately zero ohm.

12
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RIBBORS .063 X .010
NICKEL -CHROME

FIRE RESISTANT WIRE
/\ SPECTHEN -
1.000

OMMMETER

SENSITEVITY
20,000 n PER YOLT

TRERMOCOUPLE
\ TEST SPECIMEN
RACK
SHEAYES ]

NICKEL~CHRONE
RIBBON LOUPS

SIZE 232 THAU 12
= 3/0 10 WEIGHTS.
SIZES 10 THRU 4/0

= 3/4 LD MEIGHTS.

Inches ne

.00 0.25

063 1.60 :
1.000 25.40

NOTES:
1. Dimensions are in inches.
2. HMetric equivalents are given for information only.
3. Unless otherwise specified, tolerance is = 005 (0.13 mm).
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FIGURE 1. Flame test fixture.
4.6.10.3 Burner adjustment. The thermocouple shall be located in a plane 1 inch above the burner top
plate, near the center of the burner. The burner, figure 2, shall be ignited and the flow of gas, air, and
secondary air shall be adjusted to give a nonoxidizing, nonreducing (neutral) flame approximately 1 inch
high with & flaze temperature, as measured by the thermocouple, of 2,000° 250°F (1,0093° 227°C).

CAUTION: The proper flame will be obtained by using & minioux amount of gas and secondary air. The
flame shall be uniform over the top of the top plate area (this is achieved mainly by adjustment of
secondary air), and the tip of the blue cone shall be approximately 1 inch above the burner top plate.
The burner shall be run until a stable temperature and flame have been achieved before starting any
test. The tip of sach fleme shall not be yellow; to achieve this, for each gas valve adjustment, the
air valve shall be opened to the point just beyond that which gives a yellow-tipped flame.

4.6.10.4 Vibration. After the flame has stabilized, the specinen shall be vibrated at approximately 30
Hz with the rack having & maximum total excursion of approximately 0.06 inch.

4.6.90.5 Test procedure. After removing the therpocouple, the vibrating specimen shatl be positioned in
the stabilized flame so that the lower surface of the specimen is at the same position in the flame as that
previously occupied by the hot junction of the thermocouple, and so that the 7-inth midsection is centered
over the burner top plate. The specimen shall remain in this position in the flame for a 15-minute test
period. With the chaseter observed continuously during this peried, the minimum reading shall be recorded.
At the end of the i5-ainute period, the burner shaii be repositioned under the thermocoupie and the fiame
tesperature checked.

4.6.11 Wicking (see 3.7.9). A specimen of each finished wvire and cable size to be tested shall be cut 6
21/16 inch with square ends. The specimen shall be vertically immersed for 2 inches of its length in
Esterlin Angus, Medium Dry, Red Instrument Ink, which is contained in an open test tube, and conditioned for
24 hours at room temperature in a draft-free room. After this conditioning, the ink on the surface shall be
removed ipmediately from the 2 inches immersed by wiping gently with a clean, dry, lint-free cloth. The
specimen shall then be examined for wicking between insulation layers. The distance that the ink has wicked
above the 2-inch imzersed portion of the specimen shall be recorded as the distance of wicking.

4.6.12 Thermal shock (see 3.7.70).

4.6.12.1 Preparation of specinen. A specimen of wire 5 feet long shall be prepared by carefully removing
1 inch of insulation from each end of the wire. (For purposes of this test, insulation is defined as all
layers of nonconducting material covering the electrical conductor, i.e., primary insulation, all tapes and
braids, and the jacket.) A razor blade, or equivalent, held perpendicular to the axis of the wire, should
be used to cut the insulation for the removal operation. The length of exposed conductor at each end of the
specimen shall be measured to the nearest 0.01 inch. The specimen shall be formed into a toose coil not
less than 1 foot in diameter and shall be Laid on a wire screen for handling throughout the test.

4.6.12.2 Jest procedure. The specimen shall be placed for 30 minutes in an air-circulating oven,
preheated to 5D0° 24°F (260° £2°C). It shall then be removed from the oven and within 2 minutes shall be
placed in a chamber which has been precooled to -67° 24°F (-55° 22°C). The specimen shall be exposed to
this temperature for 30 minutes, after which it shall be removed and allowed a minimum of 30 minutes to
return to room temperature, 68° to 77°F (20° to 25°C). At the conclusion of this cycle, the distance from
the end of each layer of insulation to the end of the conductor shall be measured to the nearest 0.01 inch.
This thermal shock cycle and the measurements shall be repeated for an additional three cycles (a total of

four cycles). Any measurement varying from the original measurement by more than that specified in 3.7.10
shall constitute failure.

4.6.13 1Insylation flaws (see 3.7.11). One hundred percent of the finished wire shall pass through a
suitable spark-test device that will give intimate metallic contact with practically all of the wire
insulation surface and impress the insulation to an ac potent1al of 2,500 Vros at 60 Hz or 3 XHz in
accordance with NEMA WC 56. Electrode length and speed of wire through the electrode shall be such that the
insulation will be subjected to the test voltage for . ini . Any portion of the wire
tailing’ thi 3t 'shali be et out of ‘the finished Ui }

4.6.14 Durability of identification. The durability of product identification or color markings applied
to the wire for coding shall be evaluated at 68° to 77°F (20° to 25°C) as follows:
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DOTS LOCATE SECONDARY
AIR HOLES

f=— 5.000 —=

TUBES LOCATE AT INTERSECTLON
/_ OF SOLID LINES.

} -
. THE BURNER SHALL PRODUCE A
6.000 2000°t50°F FLAME. THE AIR FLOW
SHALL BE ADJUSTED TQ GIVE A
UNIFQRM STEADY FLAME OF THE
REQUIRED TEMPERATURE HWITH NO
YELLOW TIPS APPEARING ABOVE
THE BLUE FLAME.
inches [
TOP PLATE DETAIL 1015 2.578
125 3.18
32 7.92
e— 7,000 DIA ~——u=y (625 - 15.88
~ 1.500 —-l-——- 125 125 1.000 - 25.40
| - 1.500 38.10
6.000 152.40
7.000 177.80
. . - 7.625 193.68
7.625 |y 500 123

DIA | ——
FOUR HOLES EQUALLY SPACED
FOR SECONDARY AIR SUPPLY

GAS AIR
TQP PLATE ORILLED FOR

TUBES AND SECONDARY AIR
APPROXIMATE SPACING .312
ON CENTERS

.1015 DIA (TYP)
/ ; ; FOR SECONDARY AIR
rri
M

.125 COPPER TUBES
3% NIV

i\ LOWER PLATE DRILLED

FOR TUBES ONLY

I

(2

TUBING DETAIL
HOTES:
1. Dimensions are in inches.

2. Metric equivalents are given for information only.
3. Unless otherwise specified, tolerance is + .005 (0.13 mz).

FIGURE 2. Burner details.
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4.6.14.1 Durability testing apparatus. The markings durability tester shall be designed to hold a short
specinen of finished wire firoly clamped in a horizontal position with the upper longitudinal surface of the
specimen fully exposed. The instrusent shatl be capabls of rubbing a s=all cylindrical steel mandrel
{usually a needle), 0.025 inch in diameter, repeatedly over the upper surface of the wire, in such position
that the long1tud1nal axes of the nandrel and the speclnen are at right angles to each other with
cylindrical surfaces in contact. A weight affixed to & jig above the mandrel shatl control the force
exerted normal to the surface of the insulation. A motor-driven, reciprocating cam mechanism and counter
shall be used to deliver an accurate number of abrading strokes in a direction parallel to the axis of the
specinen. The length of the stroke shall be 3/8 inch end the frequency shall be 120 strokes (60 stroking
cycles) per minute.

4.6.14.2 Durability testing procedure. In performing the test, a specimen of finished wire shall be
mounted in the specimen clamp and the jig shall be adjusted to deliver a weight of 500 grams through the
abrading sandrel to the markings on the insulation. The speclnen shall be subjected to 125 abrasion eycles
(250 strokes) of the mandrel and shall then be examined {5 4 If there is a continuous line

4

of erasure or cbliteration through the stripe, band or prinied identitication marking, exposing the primary
insulation, the specimen shall be considered as having failed. Three specimens shall be tested for each
sample unit and failure of any specimen shall constitute fajlure of the sample unit.

4.6.15.7 Procedure I. The length and weight of & specimen at Least 10 feet long shall be accurately
measured with the resultant measurements transposed to pounds per 1,000 feet.

4.6.15.2 Procedure 11. The net weight of the finished wire on each reel or spool shall be obtained by
subtracting the tare weight of the reel or spool from the gross weight of the reel or spool containing the
finished wire. The net weight of wire on each reel or spool shall be divided by the accurstely determined
Length of finished wire on that reel or spool and the result transposed to pounds per 1,000 feet. wWhen wood
or moisture absorbent materials are used for reel or spool construction, weight determinations shall be made
under essentially the same conditions of relative humidity.

g ey

TTTRTEE T Circiiar Wil Areal(thAY " pefore the appl1cnt16
be tested _for in sccordence with ASTH B 263. Requur
:ahle I o .

y-insuletion, the stranded conductor shall
mum and appropriate K-values are Listed in

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with HMIL-C-12000.

5.1.1 Reels and spools. Wire shall be delivered wound on nonreturnable reels or spools, each having an
appropriate diameter for the respective size. 1In no case shall the barrel of the reel or spool be less than
5-1/2 inches in diameter. The footage of individual continuous wire lengths shall be marked on each reel or
speol in the sequence of unwinding.

5.1.2 Wire length Unless otherwise specified (see 6.2}, no less than B5 percent of the total quantity
of esch size of wire ordered shall be in lengths equal to or greater than the nominal length specified in
table IV. No wire will be accepted in lengths shorter than the specified minimum acceptable Length. The
maxisum quantity of wire in a single Llength shall be Limited only by manufacturing and handling facilities.

TABLE 1V. Mire lengths.

Wire size Neminal length Minimum acceptable
(AWG) on reel or spool length (feet)
(feet)
22 to 6, incl 500 100
4 to 2, incl 250 50
1 to 0000, incl 100 25

16
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5.1.3 pnarking. In addition to the marking specified in MIL-C-12000, special marking shall include the
following:
a. Number of this specification.
b. Military PIN.
c. Wire size.
d. Date of manufacture.
e. HName of manufacturer.

&. MOTES

M. LI ]

(This section contains information of a general or explanatory nature that may be hetpful, but is not
mandatory.)

6.1 Intended use. The basic insulated wire covered by this specification is intended for use in circuits
vhere it is necessary to maintain the electrical integrity of the insulated conductor for 15 minutes in a
2,000°F (1,093°C) ftame, with the operating potentials not exceeding 125 Vrms.

6.2 Acquisition requirements. Acquisition documents must specify the following:

a, Title, number, and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and if required the specific issue of individual
docupents referenced (see 2.1).

c. Military PIN of wire to be furnished.

d. If a different quantity (linear feet) per reel or spool is desired (see 5.1.2).

Applicable specification sheet number, title, and date.
Army and ATr force TLight critical’epplications with WILCA-B7244(USAFY requirements: Specity,

orman e'inspect1on tests must- include tuo addtwanal test- sp=c1mens for 1nmmers1op

temperature endurance test1ng)‘

6.3 Qualification. With respect to products requiring qualification, ewards will be made only for
products which are, at the time of award of contract, qualified for inclusion in Quatified Products List OPL
No. 25038 whethear or not such products have actually been so Llisted by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Government tested for qualification in order that they may be
eligible to be avarded contracts or purchase orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the 645 LOG/ESP Gentile Station, 1060 Hamilton
Street, Dayton, Ohio 45444-5400; however, information pertaining to qualification of products may be
obta1ned from Commanding Ofticer, Naval Atr uarfare Center, Code DP?OLH 6000 East 21st Street,

Indignapolis, IN 46219-2189.

6.3.1 1t is understood that wire supplied under contract shall be identical in every respect to the
sample tested and found satisfactory, except for changes previcusly approved by the Government. Any
unapproved changes from the qualification sample shall constitute cause for rejection.

6.4 Changes from previous issue. The text of this spec1f1cat1on has been h!ghlighted to indicate where
changes (additions, mcd1f1cat1ons, corrections) from the previous issue were made. "This was done as a
convenience only and the Government assumes no Liability whatsoever for eny inaccuracies in these notations.
Bidders and contractors are cautioned to evaluate the requirements of this document based on the entire
content irrespective of the textual notations and relationship to the previous issue.

6.5 Key word Listing.
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