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MILITARY SPECIFICATION

WiRE, ELECTRICAL, "'G" TE“?Eﬁi?URE AND
FIRE RESIS T,
GENERAL SPECIF ION FOR

This specification is approved for use by 2all Depart-
ments and Agencies of the Oepartment of Defense.

1. SCOPE

* 1.1 Scope. This specification covers single wire for electrical use under
short-time emergency conditions involving exposure to flames with temperatures up to
2,000°F (1,093°C) (see 6.1). The wire covered in this speciffcation is predominantly
used in the engine compartment of aerospace vehicles,

1.2 Military part number. The military part number shall consist of the letter
*M", which Indicates a military specification item: the basic number of the
specification sheet; and a coded number as shown in the following example:

M25038/1- 22 - 9
MiTitary specification Wire size Color {white)
sheet number !1.2.1} {1.2.2)

1.2.1 Wire sfze. The wire size shall be fdentified by & number indicating the
conductor wire size.

1.2.2 Color. The color shall be identified by a number from the following colar
code chart. For 2 single color, a single digit shall be used; for two colors, two
digits shall be used, etc.

COLOR CODE CHART

NQmEer Color “ N mber Color
dasignater i des gnater
0 - - - - ~Black | B - - - - Green
I - - - - H Brown b - - ~ - Blue
2 - - - - Red ! ? - - - - Viclet {purple)
3 - - - - QOrange 8 - -~ - Gray (slateg
4 - - - - Yellow 9 - - - - White

NOTE: This chart §s not intended to signify a color sequence, but only
a number color identification.

2. APPLICABLE DOCUMENTS .
*» 2.1 lssues of documents. The following documents, of the {ssue In effect on date
of invitation for blds or request for proposal, form a part of this specification to
the extent specified herein.

SPECIFICATIONS

MILITARY
MiL-6-5572 . _Gasoline, Aviation: Grades 80/87, 100/130, 115/145.

Benaficla)l comments (recommendations, additions, deletions) and any pertinent data
which may be of use 4n 1mprov1nz thts document should be addressed to:
Aeronautical Systems Division, ATT ASD/ENESS, Wright-Patterson AFB, OH 45413,
by using the self-addressed Standardization Document Improvement Prupasal (DD fForm
1425) appearing 2t the eno of this document or by letter.

FSC 6145
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MIL-H-5606 - Hydraulie Fluid, Petroleum Base: Aircraft, Missile, and
Ordnance.

MIL.-T-E624 - Turbine Fuel, Aviation, Grades JP-4 and JP-5,

MIL-L-6082 ~ tLubricating 0i1; Aircraft Reciprocating Engine (Piston).

MIL-L-7808 - Lubricating 0i1; Aircraft Turbine Engine, Synthetic Base.

MIL-H-8446 - Hydraulic Fluid, Nonpetroleum Base, Aircraft.

MIL-C-12000 - Cable, Cord, and_H1re, Electric; Packaging of.

MIL-L-23699 - lubricating 0il, Aircraft Turbine Engine, Synthetic Base.

MIL-C-45662 - Calibration System Requirements,

SPECIFICATION SHEETS
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Electrical, High Temperature and Fire Resistant, Normal

Weight. .
MIL-W-25038/2 - Wire, £lectrical, High Temperature and Fire Resistant, Light
Weight, '
STANDARDS
FEDERAL
FED-STD-228 - Cable and Wire, Insulated; Methods of Testing.
MILITARY
MIL-STD-104 - Limlts for Electrical Insulation Color.
MiL-S5TD-105 - Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-109 - Quality Assurance Terms and Definitions.

(Copies of specifications, standards, drawings, and publications required by
contractors in connection with spec1fic procurement functions should be obtained from
the procuring activity or as directed by the contracting officer, ) .
» 2.2 Other publications. The following documents form a part of this specification
to the extent specified herein. Unless otherwise indicated, the issuve in effect on
date of finvitation for bids shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASTM B355 - Nickel-coated Soft or Annealed Copper Wire.

( pplication for copies should be addressed to the American Society for Testing and
aterials, 1916 Race Street, Philadelphia, PA 18103.)

DEFENSE LOGISTICS SERVICES CENTER
H4-1 - Federal Supply Code for Manufacturers, Name to Code.
H4-2 - Federal Supply Code for Manufacturers, Code to Name.

(Appllcation for cop1es should be addressed to the Superintendent of Documents,
Government Printing urr1ce. Washington, DC 20402.)

3. REQU!REMENTS

3.1 Specification sheets. The individual item requirements shall be as specified
herein and in accordance with the app11cab1e specificattnn sheets. 1In the event of

any conflict between requirements of this specification and the specification sheet,
the latter shall govern.

3.2 Qualification. The wire furnished under this specification shall be a .product
which is quaT*fTed For listing on the applicable qualified products list at the timeé
set for opening of bids (see 4.3 and 6.3).

3.3 . Materials.

# 3.3.1 Conductor material., Strands used in the manufacture of_conductors shall be
in accordance with ASTH B355, Class 27.
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« 3.

3.2.1 Inner wrap.
woven, or wrapped tightly about the stranded conductor.
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3.2 Insulating materfals.

MIL-W-25038E

Reclaimed and recycled materials are authorized for
use provided there 1s no appreciable effect on performance such that the requirements
of this specification cannot be met.

if an inner wrap is used (see 3.1}, it shall be braided,

The inner wrap shall be

capable of withstanding the high temperature endurance tests {see 4.6.4) with no
visual evidence of deterioration of the wrap itself or of deterforative effect upon
the conductor or primary insulation.

» 3.

« 3.3.2.3 Outer braid.

3.2.2 Primary insulation.

1f an cuter brald is used,

The primary fnsultation shall consist of & concentric
layer of felted asbestos, asbestos braid or wrap, 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).
insulation is used, the materfal shall be thoroughly impregnated with a2 silicone
resin or other suitsble compouna so applied that it will not enter the strands of the
conductor and affect good electrical contact.

Where fibrous primary

the construction shall consist of

a clasely woven braid of glass fiber, extruded polytetraflucroethylene (PTFE}, or

tape

3.

3.
i.
3.

wrapped PTFE,

4 QJesign and construction.

4.1 Conductors.

4.1.1 Stranding.

4.1.1.1 Concentric lay.

The wire shal) be of the design, construction, and
physical dimensions specified (see 3.1).

Concentrice

Wire sizes 22 through 12 shall be constructed with
concentric-lay conductors and as specified in table I.

lay shall be

interpreted to be a central core surrounded by one or more layers of helically wound
nds. 1t is optional) for the direction of lay for successive layers to be
alternately reversed (true concentric tay) or to be in the same direction

i1f the direction of lay for the successive layers is the same,
the pitch or length of Y2y shall increase with each successive layer. The direction
of lay of individual strands in the outer layer of the concentrically stranded

stra

(uni

conductors of finished wire sizes 22 through 12 shall be left hand.

directional lay).

The length of

lay in the outer layer shall be not less than 8 nor more than 16 times the maximum
conguctor dismeter specified in table I.

TABLE 1. Wire construction details.
Wire Nominal Number [Allowable Nominal — Raximum JNominal resistance
size conductor of nunber of |diameter of | diemeter of | of finished wire
area strands| missing individual stranded (ohos per 1,000 ft)
{circular mils) strands strands conductor at 750°F (400°C)
{inch) (inch) 1/
) 22 754 19 0 0.0063 0.033 59.63
S 20 1,216 19 0 0.0080 0.041 36.73
1 18 1,900 19 0 0.0100 0.052 23.00
' 16 2,426 19 0 0.0112 0.0€1 17.24
v 14 3,831 19 0 0.0142 0.074 10.87
T ¥ 6,088 19 0 0.0179 0.093 6.74
P10 9,880 49 0 0.0142 0.128 4.00
! 8 16,983 133 0 0.0113 0.176 2.36
'8 26,818 133 0 0.0142 0.218 1.49
| 4 42,615 133 0 0.0179 0.272 0.944
: 4 66,500 665 2 0.0100 0.345 0.608
1 81,700 817 2 0.0100 0.384 0.493

; 0 104,500 1,045 3 0.0100 0.432 0.185

00 133,000 1,330 3 0.0100 0.490 0. 302
. 000 167,200 1,672 4 0.0100 0.548 0.242
l0000 210,900 2,109 5 0.0100 0.61% 0.194
1/ Resfstance values for 750°F (400°C) are for informatfion only.
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3.4.1.1.2 Rope lay. Wire sizes 10 through 0000 shall be rope lay as specified in
table I and as Eollous:

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 .Jay for successive layers to be alternately reversed {true
concentric lay) or to be in the same direction (unidirectional lay). The
length of lay of the outer layer of rope-lay stranded members forming the
conductor shall be not less than 10 nor more than 14 times the ocutside
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 stranded conductors: The length of lay of the
conductors composing the stranded members shall be not greater than 16 times
the putside diameter of the member. Stranding of the individual members may
be concentric or bunch. .

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 memper in a rope-lay
conductor; except that not more than one splice of an entire member shall be

permittea -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

paint of brazing. 1In no case shall the whole conductor be spliced at ane point.
3.4.2 Insulation.

3.4.2.1 Removability of insulati
formed conceniricaliy around the co
strip freely without adherence.

m
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3.4,2.2 Concentricity. The concentricity shall be not less than 70 percent when
measured in accordance with 4.6.2.

« 3.4.2.3 Color. The color of the outer jacket shall be in accordance with

MIL-3TD-104,, class 2.

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

« 3.6 Finished wire weight. The weight of the finished wire'sh2ii be as specified
(see 3.TF. The welght of each lot of finished wire shall be determined by procedure
I. Lots failing to meet the wire weight requirement ip accordance with procedure I,
shall be subjected to procedure IT. A1l reels or spools failing to meet the
requirements of the applicable specification sheet shall be finally rejected. The
sampling plan of 4.4.1 shall not apply to procedure II.

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

3.6.2 Procedure II. 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 new weight of wire on
each reel or spool shall be divided by the accurately determined length of finished
wire on that reel or spocl and the result transposed to pounds per 1,000 feet. When
wood or moisture absorbent materials are used for reel or spool construction, weight

determinations shall be made under substantially the same conditions of relative
humidity.

3.7 Performance,.

3.7.1 conductor tensfle strength and elongation. Strands removed from the
finished wire shail have. a Tensile strength of not less than 35,000 psi and an
‘ elongation of not less than 5 percent when tested in accordance with 4.6.3,,
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*= 3.7.2 High temperature endurance. When wire §s conditioned as specified in 4.6.4,
the resistance of the conducior shall not increase more than 15 oercent during
conditioning at 650°F (343°C).

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

3.7.4 Met dielectric. When wire ts tested as specified in 4.6.6, there shall be
no electrical breakdown 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 Fluiod fmmersion. When tested as specified in 4.6.8, the wire shall meet the
bend and wet alelectric 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 of the insulation and the wire shall meet the
gielectric requirements of 3.7.4.

3.7.8 Flame resistance. During the test of 4.6.10, the insulation shall not flake
or fall off the conductor. At no time sheli the tnsulation resistance be less than
50 ohms, and the flame travel shall not extend beyond the outer marking bands.

* 3.7.9 Wicking. NKhen tested as specified in 4.6.11, the indicator solution shall
not wick @ distance of more than 0.250 inch beyond the 2-inch fomersfion depth between
any layers or components in the fnsulation.

3.7.10 Thermal shock. When tested as specified in 4.6.12, the wire insulation
layer, or Yayers, 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 tb
the dielaectric test of 4.56.13. This test shall be performed during the finei winding
of the wire on shipment spools or reels.

* 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, at
fntervals of 9 inches to 60 Inches, as measured from the beginning of one complete
marking to the beginning of the succeeding complete marking.

Specification sheet part number

Manufacturer's code designation in accordance with
publication H4-1 or H&-2

The printing shall be green in color in accordance with MIL-STD-104, class 1, except
that when the wire s 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 wire when
the nominal dismeter of the finished wire is 0.050 inch or smaller. The vertical
axes of the printed characters may be either crosswise or lengthwise of the wire when
the nominal diaoeter of the wire exceeds 0.050 inch. All printed characters shall be
complete and legible.

* 3.8.1 Ourability of identification., Identification printing, when applied to the
outer surface of the finished wire, shall 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 itdentificatfon marking is under &
clear jacket.

3.9 wWorkmanship. The wire shali be constructed and finished 1n accordance with
high-grade proaucgion techniques. [t shal) be free from luops, kinks, splits,
abrasions, scraped or corroded surfaces, and skin impurities (see 4.6.1).
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4. QUALITY ASSURANCE PROVISIONS

4. 1 Respunsfbility for 1nspectiun Unless otherwise spécifieg 1n the contract or

purchase oraer, Lneé conctractor 15 responsiblie Tor the performance of all inspection

requirements as specified herein. Except as otherwise specified in the contract or

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 Government. The Government reserves the right to perform any of the inspections

set forth in the specification where such inspections are deemed necessary to assure .
supplies and services conform to prescribed requirements,

4.1.1 Test eguipment and inspection facilities. Test and measuring equipment and
inspection facilities of sufficient accuracy, quality and quantity to permit
performance of the required inspection shall be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control ‘the
accuracy of the measuring and test equipment shaii be in accordance with MIL-C-456862.

4.2 Classification of inspections. The inspections specified herein are
classified as follows: :

. a. Qualification inspection (4.3). )
‘'b. Quality conformance inspection (4.4).

4.3 Qualification inspection, Qualification inspection shall be performed at a
laboratory acceptabTe to the Government (see 6.3) on sample units produced with
equipment and procedures normally used in production.

4.3.1 Sample size. The test samples shall consist of 150 feet each of wire sizes
20 and 14 an% T00 feet of wire sizes 8 and O representative of the production wire
upon which qualification is desired. Ten feet of each size of nickel coated copper
strand used in the manufacture of wire samplies shall be submitted with the wire
qualification test samples. When approved, size 20 will qualify sizes 22, 20, and
18; size 14 will qualify sizes 16, 14, and 12; size 8 will qualtify sizes 10, 8, and
6; and 0 will qualify sizes 4 through 0000,

TABLE II. Qualification and quality conformance inspections.

txamination or test . Hequirement jest |
. paragraph paragraph
VYisual and mechanical examination - - - - - - - 3.1; 3.3 thru 3.4.2.1, 4.6.1
3.4.2.3 thru 3.6.2,
3.8, and 3.9
Concentricity - -~ = = = = = = = = = = = = - =« = 3.4.2.2 4.6.2
Conductor tensile strength and elongation - -~ - +3.7.1 4.6.3
High temperature endurance- - - = = - = - = = S 3.7.2 4.6.4
Bend- - = = - = = - - - - - - - - - - - - -+ - 3.7.3 4.6.5
Wet dielectric- = = - - = = - = = = - 2 - - =« - 3.7:4 4.6.6
Conductor resistance- - - - - - - - - - - - - - 3.7.5 4.6.7
Fluid immersion - - = - = = = = = = = = = - - < 3.7.6 4.6.8
Bende = = = = = = 4 - ¢ & e - e e e a .-~ 3.7.3 4.6.5
Wet dielectric- = = = = = = =2 = = = = = = - =~ 3.7.4 4.6.6
Cold bend - - - - = = - - - = - = - - - - - - - 3.7.7 4.6.9
Het dielectric- - - - - - - = =« - - - 2 -+ & 3.7.4 4.6.6
Flame resistance- - « = =« = = =~ = = = = = = = = 3.7.8 4.6.10
Hicking = = = = = = = = = = = - = - - - - - 3.7.9 4.6.11
Thermal shock - = = = = = = =« = = = = - = - - - ©3.7.10 4.6.12 -
Insulation fldiws: - — —« = = - = - = - = = = - - 3.7.11 4.6.13
Durability of identification- - - - - - - - - - 3.8.1 4.6.14

4.3.2 Submission of test samples. Test samples shall be submitted for
qualification Tnspection as designated by the activity responsibie fer qualification
(see 6.3). Certified test data covering nondestructive tests for the type of wire
for which approval is sought shall be submitted to the activity responsible for
qualification., This report shall be submitted prior to qualification inspection.

e
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Samples shall be plainly identified by securely attached durable tags marked with the
following information:

n
AuN CINE DECIC
ARU FIRL RECD21 3

Sample for qualification

WIRE, ELECTRICAL, HIGH T

Name of manufacturer

Wire designation (MIL-W-25038 and specification sheet)

Stranding

Construction

Sizes conforming to the above constructfon

Submitted by (name) {date} for quatification inspection in
accordance with MIL-W-25038 under authorization (reference
authorizing letter)

inspectio
FfufACBaATIIDE
CAFCRAIURL

4.3.3 inspection routine. The sample shall be subjected to the inspections
specified ¥n tabTe TI, in the order shawn.

4,3.4 Fallures. One or more faflures shall be cause for refusal to grant
qualification approval,

4.3.5 Retention of qualification. To retain qualification, the contractor shall
forward 2 report at 24-month Intervals to the qualifying activity. The qualifying
activity shail establish the imitial reporting date. The report shall consist of:

2. A summary of the results of the tests performed for inspection of product
for shipment indicating as a minimum the number of lots that have passed and
the number that fiave failed. The resuits of tests of all reworked lots
shall be identified and accounted for.

Failure to submit the report within 60 days after the end of each 24-month period nmay
result in loss of qualification for the product. |n addition to the periodic
subnission of inspection data, the contractor shall {mmediately notify the qualifying
activity at any time during the 24-month perjod that the inspection data findicates
failure of the qualified product to meet the requirements of this specification.

In the event that no production occurred during the reporting period, a report shall
be submitted certifying that the company sti)l has the capabflities and facilftfes
necessary to produce the item. If during two consecutive reporting periods there has
been no production, the manufacturer may be required, at the discretion of the
qualifying activity, to submit the products to testing in accordance with the
qualification fnspection requirements.

« 4.8 Quality conformance inspection. Quality conforbance inspection shall be &s
specified Tn table I].

4.4,1 Sampling plan. For the examinatfons and tests speciffed in table i, a
random sample shall be selected from each inspection fot in accordance with
MIL-STD-105, acceptable quality level 6.5 percent. The finspection level shall be 5-2.

4.4.1.1 Wire flaws test. This test does not lend itself to statistical sampling
plans since Tt 1s required for 100 percent of the finished wire. The test shall be
conducted at the completion of the manufacturing process during the final winding on
shipaent spools and reels.

4.4.2 Rejected lots. If an inspection lot is rejected, the contractor may rework
it to correclt the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be finspected using tightened inspectian. Such
lots shall be separate from new lots, and shall be clearly identified as reinspected
lots.

« 4.4.3 Inspection of packaging. The sampling and inspection of the preservatfon.
packing, and container marking shail be in accordance with the requirenents
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4.5 Interpretation of terms. Terms and definitions used for sampling and
inspections herein shall be in accordance with MIL-5TD-109 and as follows:

4.5.1 Inspection lot. The inspegtian lot 1s the collection of units of product
from which a sample 1s drawn and inspected to determine cémpliance with acceptability

criteria, except that the ot 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
cification shall hp one continuous length of wire as prepared for chinmnnt

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

4.5.4 Sample unit. A sample unit shall consist of a piece of finished wire chosen
at random from the JInspection 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 linear feet of finished wire. Not more than one
sample unit shall be taken from a single unit of product.

4.5, Sgecimén. A specim is a portion of finished wire taken from the samp)
unit fg. the per.c.mancg of a particz}ar fnspection or test, P

4.6 Methods of examination and test.

4.6.1 Visual and mechanical examination. Wire shall be examined to verify that
the materials, design. construct1on. physical dimensions, marking. and workmanship
are in accordance with the r—eqmremen;: specified herein (see 3.1, 3.3 thru 3.4.2.1,
3.4,2.3 thru 3.6.2, 3.8, and 3.9).

4.6.2 Concentricity (see 3.4.2.2). The concentricity of the insulation shall he
determined by first locating and recording the minimuem wall thickness of a cross
section of the insulation. From this point, on the outer rim of the insulation, at
which the minimum wall thickness was measured, three more reference points 90 degrees
apart 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 measured and recorded. The average of the four measurements shall be
considered to be average wall thickness. Concentricity shall be expressed as the
ratico of minimum-to-average wall thickness times one hundred. A wall thickness
measurement shall be interpreted to be the minimum distance between the ocuter rim of
the insulation and the rim of the outermost strand of the stranded conductor. A1}
wall thickness measurements shall be determined under suitable magnification.

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

4.6.4 High temperature endurance (see 3.7.2).

4.6.4.1 <HQualification htgh-temperature conditioning and resistance measurement. A
suitable length of rinished wire from each qualitication test sample shall be placed
in an air oven which shalil be maintained at 650 #5°F [(343° £3°C). Etther a
circulating or a noncirculating oven may be used. The ends of the specimen that are
cutside the oven shall be connected to an electric source which may be either ac or
d¢c. The current through the conductor shall be adjusted to stabilize at the value
given in table IIl for the applicable wire size. When the stabilized conductor
current is reached, voltage and current measurements shall be recorded., The current
ﬂoaded wire shall remain in the air oven at an oven temperature of 650 =*5°F (341"
23°C) for a period of 100 hours. The current through the conductor shall be checked
periodically and maintained at the required test value. At the end of the 100-hour
perfod, while sti11 at the stabilized temperature and conductor current, a final
valtage 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.
Change in color of the finished wire or printed identification shall not be

&
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considered a defect. The ends of the wire sample that were outside the oven during
conditioning shall be discarded. From the wire which was inside the oven during
conditioning, the following 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. Specimen nos. 2 through 7 - Fluld immersion test {4.6.8) followed by bend
test {(4.6.5} ana wet dielectric test (4.6.6).

4.6.4.2 Quality conformance high-temperature conditicning and resistance
measurement. A coll of TinTshed wire of suitabTe tength trom each sample unit shall
be conditioned at 650° 25°F as specified in 4.6.4.1, except that the time of
conditianing in the air oven shall be 48 hours. Specimens shall be selected as
specified in 4.6.4.1.

TABLE 11I. Current for conditioning.

Size Test current
22 4.5
20 5.5
18 9.0
16 11.5
14 16.5
12 21.0
10 28.5
8 17.5%
6 52.0
4 70.0
. F4 94.0
1 105
¢ 127
00 148
0ao0 169
0000 202 |

4.6.5 Bend (see 3.7.3). This test shall be conducted at room temperature. One
end of a 3-foot speclaen shall be secured to a mandre) and the other end welighted.
The wmandrel diameter and test load shall be as specified (see 3.1). The mandrei
shall be rotated until the full length of the specimen is wrapped around the
mandrel. The process shall be repeated in reverse until the full length of the
specimen is again wrapped around the mandre! with the surface of the specimen
previously outside during the first wrapping now next to the mandrei. This procedure
shall be repeated until two bends in each direction have been formed in the saoe

section of the specimen. At the completion of the test, the insulation of the
[+

specimen shall be examined for visible cracks.

4.6.6 Wet dielectric (see 3.7.4). One inch of insulation shall be stripped from
each end of & 3-Toot specimen of wire, and these uninsulated ends shal) be fastened
in metallic contact to a metal bar. The radius of the bend shall be not greater than
20 times the diameter af the specimen. The center 24-inch section of the prepared
specimen shall be immersed in a3 S-percent solutfon of sodium ciloride in tap water,
at room temperature, for not less than 5 hours. At the end of this immerston perfod,
a potential of },500 ¥rms at 60 Hz shall be applied for 1 minute between the
conguctor and an electrode in the salt solution.

« 4.6.7 Conductor resistance {see 1.7.5). Conductor resistance of the finished wire
shail be measured in accordance with method 6021 of FED-5TD-228.

4.6.8 Fluid lmmersion *seé 3.7.6). Each of the remaining specimens of wire (see
4.6.4.1 ana 4.6.4. sha ave s center 2-foot section immersed in & fluid for 8

hours, using a separate specimen for each fluid.

8. Specimen no. 2: Aviation gasoline conforming to MIL-6-5572, grade 100/130,
at room temperature.

b. S?gc;men no. 3: Hydraulic fluid conforming to MIL-H-5606 at 120" *2°F (49’
s1°C).
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RIBBONS .063 X .010
NICKEL-CHROME

FIRE RESISTANT WIRE
SPECIMEN

OHMMETER

SENSITIVITY

20,000 {2 PER VOLT
SCALE

0 TO 200 £}

THERMOCOUPLE v

TEST SPECIMEN

NICKEL-CHROME
RIBBON LOOPS

SIZES 22 THRU 12
= 3/8LB WEIGHTS.
SIZES 10 THRU 4/0
= 3/4 LBWEIGHTS, At BURNER

INCHES L)
.010 .25
.063. 1.60

1.000 25.40

NOTES: .

1. Dimensions are in inches.

2. Metric equivalents are given for general information only -and are based upon
' 1.00 inch = 25.4 mm, ‘ s . '

3. Unless otherwise specified, tolerance s :.005 (.13 mm), -

FIGURE 1. Flame test fixture.
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¢. Specimen no. 4: Turbine fue) conforming to MIL-T-5624, grade JP-4, 2t room
temperature. .

d. Spgc;men no. 5: Lubricating oil conforming to MIL-L-7808, at 120" 22°F (&9
£1°C).

e. Spgc;men no. 6: MHydraulic fluid conforming to MIL-H-B8446, at 120" #2°F (49°
x1°C).

f. Specimen no. 7: Lubricating oil conforming to MIL-L-23699, at 1207 +2°F

(49" =21°C).

During the immersion, the bend in each specfaen shall have a radius no greater than
20 times the diameter of the specimen. Upon removal from the fiuids, the specimens
shall be wipea with & clean cloth and shall remain not less than 1 nor more than 2
hours in free air at room temperature after which time 211 specimens shall be
subjected to and pass the bend test (see 4.6.5) without faflure, followed by the wet
dielectric test (see 4.6.56). Failure of the test specimens to pass these tests shail
be cause for rejection,

4.6.9 Colc bend (see 3.7.7). For the purpose of this test, a revolving mandrel
capable of being cperated from ovtside the ¢cold chamber shall be vsed. The mandre}l
giameter and the test load shall be as speciffied (see 3.1). One end of each specimen
shall be secured to the mandre) and the other end weighted. The mandrel and the
sppcimene chall be placed in 2 colg chamher and the temperature of the chanher
lowered to -65" *5°F (-54" +3°c). After maintaining this temperature for 4 hours and
while still at this low temperature, the specimens shall be bent around 180 degrees
of the mandrel without opening any access door to the cold chamber. The time
requirec for bending the sample around 180 degrees of the mandrel shzil be 1/2 minute
at a uniform rate of speed. The specimens shall be allowed to return to room
temperature, without straightening, and examined for visual defects. Each speciren
shal) then be subjected to the wet dielectric test specified in 4.6.6.

4.6.10 Flame resistance {see 3.7.8).

4.6.10.1 Preparatign of specimens. A 24-inch specimen shall have its center
18-inch sectTon Immerseo for 24 hours at room temperature in aviatfon gasoiine
conforming to MIL-6-5572, grade 100/130. A second specimen shall be imhersed in like
manner for 24 hours at room temperature in a solutian of 50 percent turbine fuel
conforming to MIL-T7-5624, grade JP-4, and 50 percent aircraft lubricating oil conforn-
ing to MIL-L-6082, grade 1100. A third specimen shall be suspended for 4 hours in
the vapors of aircraft lubricating oil confsrming to MIL-L-6082, grade 1100, which
shall be maintained at a temperature of 250YF (1219C). Upon removal from the liquid
and after wiping with a clean cloth, wire bands consisting of one turn of wire, no
LJJarger than size 30, shall be wrapped around each specimen, thus designating its
7-inch middle section, plus an additional outer band 4 inches outside each of these
two bands.

4.6.10.2 Apparatus. E£ach specimen shali then be mounted in the rack with the
center 7-tnch section so located that it shall be centered 1 inch above the burner
top plate as shown on figure 1. Each of the two nickei-chrome ribbons shall be
wrapped once around the specioen with the edges butted together. The two ribbons
shall be 1 inch apart at the oidsection of the 7-inch section as ftlustrated on
figure 1. The conductor of the specimen and the nickel-chrome ribbons shall be
connected in the test circuit as shown on figure 1. A shorting bar shall be inserted
between the nickel-chrome ribbons and the conductor, and the neter adjusted to read
approximately zero ohm.

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 7,
shall be ignited and the flow of gas, afr, ano secondary air shall be adjusted to
give a nonoxidizing, nonreducing {neutral} flame 2pproximately 1 inch high with a
flame temperature, as measured by the thermocouple, of 2,000° £50°F (1,093 ¢£27°C).

CAUTION: The proper flame wil) be obtained by using 3 minimum amount of gas and
secondary air, The flame shal) be uniform over the top of the top plate area
(this is achieved meinly by adjustment of secondary air), and the tip of the
blue cone shel) be approximately 1 inch above the burner top plate. The burner
shall be run until a stable temperature and flame have been achieved before

n
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DOTS LOCATE SECONDARY

AIR HOLES
6.000
: TUBES LOCATE AT INTERSECTION
OF SOLID LINES. :
THE BURNER SHALL PRODUCE A
: annnononn 2000° £ 50° F FLAME. THE AIR FLOW
osnoonoRoRInnannannn SHALL BE ADJUSTED YO GIVE A
6.000 1GpOgBOoANNGEE0DNa0D UNIFORM STEADY FLAME OF THE
SobnRBenananaonEaneD REQUIRED TEMPERATURE WITH NO
aonne YELLOW TIPS APPEARING ABOVE
anao THE BLUE FLAME.
v aoooanog
TOP PLATE DETAIL
INCHES MM
> 7.000 DIA ———0~ -1015 2.578
125 3.18
1.500 125-0 fo— [625 .312 7.92
r ) .625 15.88
\ 6—.|25 1.000 25.40
0 1.500  38.10
6.000  152.40
1.000 6 7.000 177.80
A 7.625  193.68

?—.125

~— FOUR HOLES EQUALLY SPACED
FOR SECONDARY AIR SUPPLY

7.625

TOP PLATE DRILLED FOR
TUBES AND SECONDARY AIR
APPROXIMATE SPACING .312

ON CENTERS

1015 DIA(TYP)
FOR SECONDARY AIR

M .
125 COPPER TUBES

LOWER PLATE DRILLED
_FOR TUBES ONLY -

TUBING DETAIL

NOTES:

1. Dimensions are in inches.

2. Metric equivalents are g'lven for genera'l information~ anly and are based upon
1.00 inch = 25.4 mm.

3. Un!ess otherwise specified, tolerance is =.005 (.13 m)

FIGURE 2. Burner details.
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starting any test. The tip of each flame shal) not be yellow; to achieve this,
for each gas valve adjustment, the air valve shall be opened to the pofnt Just
beyond that which gives a yellow-tipped flame.

4.5.10.4 vibration. After the flame has stabilized, the specimen shall be
vibrated at approximately 30 Hz with the rack having a maxfmum tota) excursion of
approximately 0.06 inch.

4.6.10.5 Test procedure. After removing the thermocouple, the vibrating specioen
shall be posTtioned In Lhe stabilized flame so that the lower surface of the specipen
is at the same position in the flame as that previgusly occupied by the hot junction
of the thermocouple, and so that the 7-inch midsection {s centered over the burner
top plate. The specimen shall remain in this position in the flame for & S-minute
test perfod, With the ohameter observed continuously during this period, the minimum
reading shall be recorded. At the end of the 5-minute period, the burner shall be
repositioned under the thermocouple and the fiame temperature checked.

* 4,6.11 Wicking {see 3.7.9). A specimen of each finished wire and cable size to be
tested shall be cut & =1/16 Tnch with square ends. The specimen shall be vertically
imnersed for 2 inches of its length in Esteriin Angus, Medium Ory, Red Instrument
Ink, which is contained in an open test tube, and conditioned for 24 hours at roon
temperature in a draft-free room. After this conditioning, the ink on the surface
shall be removed jmmedjately from the 2 inches immersed by wiping gently with o
ciean, dry, lint-free cloth. The spectmen shall then be examined for wicking between
insulation lYayers, The distance that the ink has wicked above the 2-inch fomersed
portion of the specimen shal) be recorded a5 the distance of wicking.

feaa 1 7 101)
{588 S.7i.avg.

4.6.12.1 Preparation of specimen. A specimen of wire 5 feet long shall be
prepared by carefully removing 1 fnch of insulation from each end of the wire. (For
purposes of this test, insulation is defined as 23} layers of nonconducting materia)
covering the electrical conductor, i.e., primary insulation, all tapes and braids,

/9 and the jacket.) A razor btade, or equivalent, held perpendicutar to the axis of the

wire, should be used to cut the insulation for the removal operatfon., The length of
exposed conductor at each end of the specimen shall be messured to the nearest 0.01
inch. The specimen shall be formed into & loose coil not less than 1 foot in
diameter and shall be laicd on a wire screen for handiing throughout the test.

4.6.12.2 Test procedure. The specimen shall be placed for 30 minutes in 2&n
air-circvlating Gven, preheated to 500° #4°F (2607 *2°C). It shall then be removed
from the oven and within 2 minutes shall be placed in a chamber which has been
precaoled to -67° 24°F (-55" 22°C). The specimen shall be exposed to this
temperature for 30 minutes, after which ft shall be removed and 2llowed a minioun 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 cyctles). Any measurement varying from the original measurement by more
than that specified in 3.7.10 shall constitute failure,

4.6.13 Ipsulation flaws (see 3.7.11)., One hundred percent c* the finished wire
shall pass through a sultable spark-test device that will give fntimate metallic
contact with practically all of the wire insulation surface and impress the

' insuytation to an ac potential of 2,500 vrms. €lectrode length and speed of wire
through the electrode shall be such that the insulation will be subjected to the test
voltage for a2 minimum of 0.2 second. Any portion showing insulation bdreakdown shall
be cut out of the wire.

* 4.6.14 Durability of fdentification. The durability of product 1degt1ficagion or
color markings appifed to the wire for coding shal) be eveluated at 68  to 77 F (20
to 25°C) as follows:

* 4.6.14.1 Durabitity testtn? apparatus. The markings durability tester shall be
designed to ho a short specimen o nished wire firmly clamped in & horizontal
0 position with the upper longitudinal surface of the specimen fully exposed. The

13
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instrument shall be capable of rubbing a small cylindrical steel mandrel (usuvally a
needle), 0.025 inch in diameter, repeatedly over the upper surface of the wire, in
such position that the longitudinal axes of the mandrel and the specimen are at right
angles to each other with cylindrical surfaces in contact. A weight affixed to a Jig
above the mandrel shall control the thrust 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 specimen. The length of the stroke shall be 3/8 inch and the frequency shall be
120 strokes (60 stroking cycles) per minute. .

* 4.6.14.2 Durability testing procedure. 1In performing the test, a specimen of wire
shatl be mounted 1n the specimen clamp and the weight specified {see 3.1} shall be
applied through the abrading mandrel to the marked surface. The counter shall be set
at zero and the drive motor started. The specimen shall be observed throughout the
test and as soon as the mandrel has developed a continuous line of erasure or
obliteration through all applicable markings contacted in its strokes, the number of
abrading c¢ycles shall be recorded. Three specimens from each sample unit shall be
tested and the results averaged.

5. PACKAGING

[ 1
s 1

5 ackaging reguireme
with -C- 0.

ag
1200

Pac
MIL-C
* 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. In 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 spoo!

in the sequence of unwinding.

5.1.2 Wire length, Unless otherwise specified (see 6.2), no less than B85 percent
of the total quan%lfy of each 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
iengths shorter than the specified minimum acceptable length. The maximum quantity
of wire in a single length shall be limited only by manufacturing and handling
facilities.

TABLE V. MWire lengths.

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

5.1.3 Marking. 1In addition to the marking specified in MIL-C-12000, special
marking shall Include the following:

a Number of this specification.
b. Military part number.

c. NWire size.

d Date of manufacture.

e Name of manufacturer.

[

6. NOTES

6.1 Intended use. The basic insulated wire covered by this specification is
intended for use in circuits where it is necessary to maintain the electrica?l
integrity of the insulated conductor for 5 minutes in a 2,000°F (1,093°C) flame, with
the operating potentials not exceeding 125 Vrms. This wire is predominantly used in

the engine compartment of the aerospace vehicle.

14
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,'13! 6.2 Ordering data. The contract or purchase order should specify the following:

a. Title, number, and date of this specification.
b. Military part number of wire to be furnished.
c. If a different quantity (linear feet) per reel or spool is desired {sece
5.1.2).
* d. Applicable specification sheet number, title, and date.

+ 6.3 Qualification. With respect to products requiring qualification, awards will
be made only for products which are at the time set for opening of bids, gualified
for inclusion in the applicable qualified products list whether ar not such products
have actually been so }isted on that date. The attention of the contractors is
called to this requirement, 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 be eligible to be awarded contracts or orders for
the products covered by this specification., The activity responsible for the
. qualified products 1ist is the Aeronautical Systems Division, AFSC, Oepartment of the
Air Force; however, information pertaining to qualification of products may be
abtained from Commanding Officer, Navy Avionics Center, Code 0D-714, 6000 East 21st
Street, Indianapolis, IN 46218.

6.3.1 It is understood that wire supplied under contract shall be fdentical in
every respect to the sample tested and found satisfactory, except for changes
previously approved by the Government. Any unapproved changes from the qualificatfon
sample shall constitute cause for rejection,

6.4 (hanges from prev 1¢ of this specification are marked
with asterisks to indicat itions, modifications, corrections,
detetions) from the previous issue were made. This was done as & convenience only
and the Government assumes no liability whatsoever for any inaccuracies in these
notatiaoans. Bfdders and contractors are cautioned to evaluate the requirements of

,@ this document based on the entire content irrespective of the marginal notations and

relatfonship to the last previous issue.

Custooians: Preparing activity:
Army - CR Atr Force - 1}
Navy - AS
Afr Force - 11 Agent:
DLA - ES
Review activities:
Army - AV, MI, AR (Project 6145-0748)
Afir Force - BS, 99
OLA -~ IS
. NSA
NASA
User activities:
. Army - ME
Navy - 0S

15



(TO DETACH THIS FORM, CUT ALONG THIS LINE.)

Downloaded from http://www.everyspec.com

e e = =
F STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL -
{See Instructions — Reverse Side)
1. DOCUMENT NUMBER 2. DOCUMENT TITLE ‘ j

3. NAME OF BUBMITTING ORGANIZATION

b. ADDRESS (Street, City, State, ZIP Code)

4, TYPE OF ORGAMNIZATION (Magrk onsj

] venoon
| S |

D MANUF ACTURER

D OTHER (Specify):

5. PROBLEM AREAS
a. Paragroph Number sand Wording:

|

b. Recommendad Wo-ding:

¢. Rosson/RAationale for Ascommandation:

)
R
m
4
»

1]
x
L1 ]

7a. NAME OF SUBMITTER (lLast, First, All) — Qptional

b WORK TELEPHONE NUMBER (Include
Code) ~ Optlonal

c. MAILING ADORESS (Street, City, State, ZIP Code) — Oprional

8. DATE OF SUBMISSION (YYMMDD)

K )

DU s';on?:‘n 1&26 PREVIOUS EDITION IS OBSOLETE.




