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MILITARY SPECIFICATION

uIRE, ELECTRICAL, HIGH TEMPERATURE ANO
FIRE RESISTANT,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
❑ ents and Agencies of the Oepartrnent of Oefense.

1. SCOPE

● 1.1 Sco e.
+

This specification covers single wire for electrical use under
short-t ❑ e emergency conditions involving exposure to flames with temperatures up to
2.000”F (1,093” C) (see 6.1). The wire covered in this specification is predominantly
used in the engina compartment of aerospace vehtcles.

1.2 Military part number. The military part number shall consist of the letter
.M. , wh~ch indi cates a MI1 itary specification item: the basic number of the
specification sheet; and a codes! number as shown in the following example:

Z L-m-lim
sheet number (1.2.1) (1.2!’2)

1 .2.1 Wire size. The wire size shall be identified by a number indicating the
conductor wire size.

10 1 .2.2 Color. The color shall be {dent {fied by a number from the following color
code char~or a single color, a single digit shall be used: for two colors, two
digits shail be used, etc.

COLOR CODE CHART

de!’f~!;!or
Color

I de!~!~;~or
Color

1::::/
Bl k
flr~~n

Green
6~~~~ Blue

2 ----8 Red 1 7 ---- Violet (pur Ie)
3 ---- Orange 8 ---- 6ray (slate !
4 ---- Yellow 9 ---- Uhite

NOTE : This chart is not intended to signify a color sequence, but only
a number color tdentif {cation.

2. APPLICABLE 00 CUHENTS

● 2.1 Issues of documents. The fol towing documents, of the issue In effect on date
of invitation for bids or request for proposal, form a part of this Specification to
tha extent specified herein.

“Q.

SPECIFICATIONS

MILITARY

!!11-6-5572 - Gasoline, Aviation: 6rades 80187, 100 II3O, 115/145.

Beneficial comments (recommendations, add ftions, deletions) and any pertinent data
which may be of use {n improvtn this document should be addressed to:
Aeronautical Systems Oivts {on, flTTN: ASO/ENESS, Urlght-Patterson AFB, OH 4S433,
by usfng the self-addressed Stand ardfzatfon Oocument Improvement Proposal (00 Form
1426) appearing at the end of this document or by letter.

FSC 6145
—
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MI L-H-5606 -

141 L-T-5624 -
MI L-L-6082 -
MI L-L-7808 -
MI L-H-8446 -
MI L-C-12000 -
MI L-L-23699 -
141 L-C-45662 -

SPECIFICATION SHEETS

MI L-ki-25038/l ,-

MI L-u-25038/2 -

STANOAROS

FEOERAL

FE O- ST O-228 -

MILITARY

MI L-S TO-1O4 -
I41L-STO-1O5 -
MI L-S TO-1O9 -

Hydraulic Fluid, Petroleum 8ase: Aircraft, Missile,
Ordnance.
Turbine Fuel, Aviation, Grades JP-4 and JP-5.
Lubricating Oil; Aircraft Reciprocating Engine (Pist
Lubricating Oil; Aircraft Turbine Engine, Synthetic
Hydra ul{c Fluid, Nonpetroleum Base, Aircraft.
Cable, Cord, and,liire, Electric; Packaging of.
Lubricating Oil, Aircraft Turbfne Engine, Synthetic
Calibration System Requirements:

and

:On) .
Base.

Base.

Uire, Electrical, High Temperature and Fire Resistant, Normal
Weight.
Wire, Electrical, High Temperature and Fire Resistant, Light
Ueight.

Cable and Hire, Insulated; Methods of Testing.

Limits for Electrical Insulation Color.
Sampling Procedures and Tables for Inspection by Attributes.
Quality Assurance Terms and Definitions.

(Copies of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting of ficer. )

● 2.2 Other publications. The following documents form a part of this specification
to the extent specified herein. Unless otherwise indicated, the issue in effect on
date of invitation for bids shall apply.

AMERICAN SOCIETY FOR TESTING ANO MATERIALS

ASTM B355 Nickel-coated Soft or Annealed Copper Mire.

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103. )

OEFENSE LOGISTICS SERVICES CENTER

H4-1 Federal Sup PlY Code for Manufacturers, Name to Code.
H4-2 Federal SupPly Code for Manufacturers, Code to Name.

(Application for copies should be addressed to the Superintendent of Oocuments,
Government Printing Office, Uashfngton, OC 20402. )

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall b,e as specified
herein and 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.

wh;~; i~”
The wire furnished under this specification shall be a.product

or listing on the applicable qualified products list at the time
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-.c,onductors’ shall be
in accordance with 2335, Class 27.

●
‘w’

●

2
,.
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● 3.3.2 Insulating ❑aterials. Reclaimed and recycled materials are
use provided here 1s no appreciable effect on performance such that
of this sDeclfication cannot be met.

authorized for
the requirements

● 3. 3.2.1 Inner wrap. if an inner wrap is used (see 3.1), It shall be braided.
woven, or wrapped tightly about the stranded conductor. The Inner wrap shall be
capable of yfthstandtng the high temperature endurance tests (see 4.6.4) with no
visual evidence of deterioration of the wrap itself or of deteriorative effect upon
the conductor or primary insulation.

. 3.3.2.2 Primary insulation. The primary tnsulatton shall consist of a concentric
layer of felted asbestos, asbestos braid or wrap, gla SS fibers, Cerami CS, or laYer S
of glass tape and tetrafl uoroethylene tape, or a combination of ❑ater!als capable of
withstanding the specified temperatures (see 4.6.4). Where fibrous Prf UCarY
insulation is used, the ❑aterial shall be thoroughly impregnated with a sil!cone
resin or ocher suitable compound so applied that ft will not enter the strands of the
conductor and affect good electrical contact.

● 3.3.2.3 Outer braid. If an outer braid is used, the construction shall consfst of
a closely woven braid of glass fiber, extruded polytetraf luoroethylene (P TFE), or
tape wrapped PTFE.

3.4 Oesign and construction. The wire shall be of the design, construction, and
physics> Ioens ions specif ied (see 3.1).

3.4.1 Conductors.

3.4.1.1 Stranding.

3.4.1.1.1 Concentric lay. Mire sizes 22 throu h 12 shall be constructed with
1concentric-lay conductors and as specified in tab e 1. Concentric lay shall be

interpreted to be a central core surrounded by one or ❑ ore layers of helfcally 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). If the direct ton of lay for the successive layers is the same,
the pitch or length of lay shall increase with each successive layer. The dfrection
of lay of individual strands in the outer layer of the concentrically stranded
conductors of fin fshed wire sizes 22 through 12 shall be left hand. The length of
laY in the outer layer shall be not less than 8 nor more than 16 times the maximum

co; auctor diameter ipecified in table 1.

TABLE 1. Uire construction details.

V=7r
size

I 22
20

i 18
16
14

i 12
! 10

8
6

Nominal
conductor

area
circular roils)

754
1,2J6
1,900
2,426
3,831
6,088
9,880
16,983
26,818
42,615
66,500
81,700
104,500
133,000
167,200
210,900

mii’6F7
of

strands

19
19
19
19
19
19

1:?
133
133
665
817

1,045
1,330
1,672
2,109

~owable
lumber of
missing
strands

o

:
0
0
0
0
0
0
0
2
2

:
4
5

0.0063
0.0080
:.!;;:

0:0142
0.0179
0.0142
0.0113
0,0142
0.0179
pm:

0:0100
0.0100
~.g;m:

0.033
0.041
0.052
0.061
0.074
0.093
0.128
0.176
:.; ;,!

0:345
0.384
0.432
0.490
:.;;:

1;

I o!

BP
~/ Resistance values for 750” F (400” C) are for in fOrmC. tiOn Onl Y.

Iomfnal resistance
of finished wire
ohns per 1,000 ft
at 750” F (400” C)

59.63
36.73
23.00
17.24
10.87

6.74
4.00
2.36
1.49
0.9A4
0.608
0.493
0.385
0.302
0.242
0.194

3
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3.4.1 .1.2 Ro e la
--++”

‘dire sizes 10 through 0000 shall be rope lay as specifted in
table 1 and as o OWS:

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 alternately reversed (true
concentric lay) or to be in the same direction (unidirectional l? Y). 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 outside
diameter of the comvleted 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 shell be not greater than 16 ttmes
the outside 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 o< a stranded
concentric-lay conductor or in any 10-foot length of any mem~er in a rope-lay
conductor; except that not more than one splice of an entire’ member shall be
permit tea in any 10 feet of a rope-lay conductor. Splices in members of a rope-lay
construction shall be so finished that the conductor diametar is not increased at the
po~nt of brazing. In no case shall the whole conductor be spliced at one point.

3.4.2 Insulation.

3.4.2.1 Removability of insulation. The insulation layer, or layers, shall
formed concentrically around the conductor. It shall fit
strip freely without adherence.

3.4.2.2 Concentricity. The concentricity shall be not
measured in accordance with 4.6.2.

, 3.4.2.3 Color. The color of the outer jacket shall be
MI L-sTo-lo4mss 2.

the conductor snugly

less than 70 percent

in accordance with

be
but

when

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

+ 3.6 Fin$shed wire weight. The weight of the finished wire shall be as specified
\see 3.1). T he weight of each lot of finished wire shall be determined by procedure

Lots failing to meet the wire weight requirement in accordance with procedure 1,
s;all be subjected to procedure 11. All reels or spools failing to meet the
requirements of the applicable specification sheet shall be finally rejected. The
samplfng plan of 4.4.1 shall not apply to procadure 11.

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

3.6.2 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 new weight of wire on
each reel or spool shall be divided by the accurately determined length of finished
wire on that reel or spool and the result transposed to pounds per 1,000 feet. When
wood or moisture absorbent materials are used for reel or spool construction, weight
determinat~ons shall be ❑ade under substantially the sameconditions of relative
humidity.

3.7 Performance.

3. 7.1 Conductor tensile strength and elongation.
finished wire shall

Strands removed from the
have a tensi le 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.,
,..

4
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● 3.7.2 High temperature endurance. ‘dhen wire is conditioned as specified in
the resisls. nce ot t he conductor shall not inCr4!ase more than 15 Qercent during
conditioning at 650” F (343-C).

4.6.4,

3.7.3 Bend. Uhen wire is tested as specified in 4.6.5, there shall be no vfstble
cracks in= insulation.

4!!)

3.7.4 Met dielectric. Mhen wire fs tested as speciffed in 4.6.6. there shall be
no electrical breakd own between the conductor and salt water.

3.7.5 Conductor resistance. kihen measured in accordance with 4.6.7, the conductor
resistance of he f inished w{re shall be.as specified (see 3.1).

3.7.6 Fluid Immersion. klhen tested as specified in 4.6.8, the wire shall ❑eet the
bend ana wet Dielectric requirements of 3.7.3 and 3.7.4.

3.7.7 Cold bend. Uhen wire is tested as specified in 4.6.9, there shall be no
cracking of he outer surface of the insulation and the Hire shall meet the
dielectric 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 sha17 the insulation resistance be less than
50 ohms, and the flame travel shall not extend beyond the outer marking bands.

Uhen tested as specified in 4.6.11, the indicator SOlutf On shall
~o~”~i~k %%%;ce of ❑ ore than 0.250 Inch beyond the 2-inch tmmerSiO” depth between
any layers or components in the insulation.

3.7.10 Thermal shock. ‘dhen tested as specified in 4.6.12, the wire fnSUlat!On
layer, or layers, shafi not exhibft 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 dielec~ric test of 4.6.13. This test shall be per formecf durfng the ffnal wffldfng
of the uire on shipment spools or reels.

● 3.8 klark{n
+“

Unless otherwise specified (see 3.1), the fin fshed wire shall be
{dentif ed by a printed marking applied to the outer surface or visible through the
outer surface. The printed identification shall consfst of the following, at
intervals 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 H4-2

The printing shall be green in color in accordance with M1L-STO-1O4, class 1, except
that when the wire is solfd green or any other color against which green is difficult
to distinguish, the printing shall be white. Identification printing shall be
aPPl ied with the vertica I axes of the printed characters lengthwise of the wfre when
the nominal diameter of the finished wire fs 0.050 inch or smaller. The vertical
axes of the printed characters may be either crosswise or lengthwise 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 Curability of identification. Identification printing, when epnlied to the
outer sur_Face of f ini shed 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 tdentfficatfon markfng is under a
ciear jacket.

3.9 Workmanshl
~“

The wire shall be constructed and ftnished In accordance with
high-era e pro uc ion techniques. It shall be free from lumPs. kinks, $Pl its.
abrasions, scraped or corroded surfaces, and skin impurities (See 4.6.1).
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.?. QUALITY ASSURANCE PROVISIONS
,.

4.1 Responsibility for inspection. Unless otherwise specified in the contr.3ct or 9
purchase order, the contractor is responsible for the performance of all inspection
requirements as specified heretn. Except as otherwise specified in the Con.tyact 0!
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
SuPplie S and services conform to prescribed requirements.

4. 1.1 Test equ{pment and. inspection facilities. Test and measuring equipment and
inspection fac ilit Ies of suff iclent accuracy, quality end 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 shall be in accordance with MI L. C-45662.

4.2 Classification of ~nspections. The tnspectfons specified herein are
classified as foil Ows :

a. Qualification’ inspection (4.3).
,. b. Quality conformance inspection (4.4).

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

The test samples shall consist of 150 feet each of wire sizes
20’’;;i11.4%’%i#%;t of wire sizes E! 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 samples 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 qualify sizes 10, 8, and
6; and O wtll”qualify sizes 4 through 0000.

TABLE II. Qualification and quality conformance inspections.

Examlnetl On or teSt I K-- -- .,tequ liemen
I -.’ -- --h

est

.

4.3.2 Submission of test’ samples. Test samples shill be submitted for
qualificat ion,inspection as designated by the activity responsible for 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. ●

d

6

paragrapn paragrap

Visual 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

Concentric icy ------- ---------- 3.4.2.2 4.6.2
Conductor tensile strength and elongation - - -
High temperature endurance- - - - - - - _ - QC -

3.7.1 4.6.3
3.7.2 4.6.4

Bend ------------- --------- 3.7.3 4.6.5
Hetd ielectric ------- ----- z---- 3.7:4 4.6.6
Conductor resistance- - - - - - - - - - - - - - 3.7.5 4.6.7
Fluid immersion-------- --------- 3.1.6 4.6. B

Bend ------------- -------- 3.7.3 4.6.5
Wet d i elect ric --- ---------- --- 3.7.4 4.6.6

Cold, benti -’-------- ---------- 3.7.1 3.6.9
Wetd”felec tkic ------- --------- 3.7.4 4 .6.6

Flame resist ance ------- --------- 3.7. B 4.6.10
Kicking ----------- ----, ----- 3.7.9 4.6.11
Thermal shock ------- -------” --- 3.7.10 4.6.12
Insulation flairs~ - - - - - - - - - - - - - - - 3.7.11 4.6.13
Curability of identification- - - - - - - - - - 3.B. I 4.6.14
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Samples shall be plainly
following information:

ident

NIL- U-25038E

fied by securely attached durable tags marked with the

Sample for qualification inspection
MIRE. ELECTRICAL. HIGH TEMPERATURE ANO FIRE RESISTAfkl
Name of manufacturer
‘dire designation (Pf IL-N-25038 and specification sheet)
Strandtng
Construction
Sizes conforming to the above construction
Submitted by (name) (date) for qualification inspection in

accordance with ltl L-U-25038 under authorization (reference
authorizing letter)

4 .3.3 Inspection routine. Tht! sample shall be subjected to the inspections
spec if fed in table 11, in fhe order shown.

4.3.4 Failures. One or more failures shall be cause for refusal to grant
qualificati on approval.

4.3.5 Retention of qualification. TO retain qualification, the contractor shall
forward a report at 24-mOnth intervals to the qualifying activity. The qualifying
activity shall establish the Initial reporting date. The report shall consist of:

a. 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 results 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 perfod nay
result in loss of qualification for the product. In addition to the periodic
submission of inspection data, the contractor shall immediately nOtifY the qualif Yin9
activity at any tfme during the 24-tnonth period that the inspection data indicates
failure of the qualified product to ❑eet the requirements of this specification.

In the event that no production occurred dur{ng the reporting period, a report shall
be suboitted certifying that the company still has the capabilities and facilities
necessary to produce the {tern. If during two consecutive reporting periods there has
been no production, the manufacturer nay be required, at the discretion of the
qualifying activity, to submft the prOduCt S to testing fn accordance with the
qualification inspection requirements.

. 4.4 Quality conformance !rsspect ion. Quality conformance inspection shall be as
specified in table 11.

4.4.1 S.3mplfng For the examinations and tests specffied fn table 11, a
random sample sha e selected from each inspection lot in accordance with
MI L-S TD-105, acceptable gualfty level 6.5 percent. The inspection level shall be S-2.

4.4 .1.1 Ufre flaws test. Thfs test does not lend itself to statistical sampling
plans since ft is requfred for 100 percent of the finished wire. The test shall be
conducted at the completion of the manufacturing process during the ffnal winding on
shipcient spools and reels.

i&~~~~fl%&&%%;ts, or screen out the defectfve .“its. and res”b.it for ~uch
If an inspection lot is rejected, the contractor may rework

Resubmitted lots shall be fnspected usfng tfghtened inspection.
lots shall b; separate from new lots, and shall be clearly identified as reinspected
lots.

. 4.4.3 Inspection of packaqing. The sampling and inspection of the preservation,
packing, and container marking shall be in accordance wfth the requirements
of MI L-C-12000.

,0

7
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4.5 Interpretation of terms. ‘Terms end de f~nitions used for sampling and
t. inspections herein shall be in accordance with MI L- ST O-1O9 and as follows: .’*!

.-

unti’i~r ~+” A ;Pecime”
Is a portion of finished wire taken from the sample

e per orman e of a particular Inspection or test.

4.5.1 lnspect<on lot. The inspefti~n lot 1s the collection of units of product
w

from which a semple is drewn .snd Inspected to determine ctimpliance 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 unft of product for determining lot size under this
specification shall be one continuous length of wire as prepared for shipment.

4.5.3 W. The sample shall consist of one or more sample units chosen at
random from the $nspectfon lot.

A sample unit shall consist of a piece of finished wire chosen
at’”;~;~om%%%%;spectio” lot a“d of Sufficient Ie”gth to permft 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.

4.6 Methods of. examination and test.

4.6:1 Visual and mechanical exami”atio”. Wire shall be examined to
the materials, design, construction, physfcal dimensions, marking, and
are in accordance with the requirements specified herein (see 3.1, 3.3
3.4.2.3 thru 3.6.2, 3.8, and 3.9).

verify that
workmanship
thru 3.4.2.1,

4.6.2 Concentricity (see 3.4. 2.2~. The concentricity of the insulation shall be
determined by first locati ng and recording the minimum 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.
three reference points,

At each of these
the nearest strand of the conductor shall be selected .ind 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
ratio of minimum-to-average wall thickness times one hundred. A wall thickness
measurement shall be interpreted to be the minimum distance between the outer rim of
the insulation and the rim of the outermost strand of the stranded conductor. All
wall thickness measurements shall be determined under suitable magnification.

4.6.3 Conductor tensile strength and elongation. After stranding, individual
strands shall be tested in accordance with method 3211 ,of FE O-S TO-228.

4.6.4 High temperature endurance (see 3.7.2).

4.6.4.1 4Jualif icat ion h$gh-temperature conditioning and resistance measurement. A
suitable length f fi i h d t from each qual ifi cation test sample shall
in an air oven w~ich ‘~h~l! b: ~~intained at 650” ●5-F “(343” ●3” C).

be Placed
Either a

. .

circulating or a noncirculating oven may be used. The ends of the specimen that are
outsld,e 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. Nhen the stabilized conductor
current is reached, voltage and current measurements shall be recorded. The curr~nt

‘lo$ded wire shall remain in the air oven at an oven temperature of 650” ●5°F (343
*3 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
period, while still at the stabilized temperature and conductor “current, a final
voltage and current measurement shall b.? recorded. Change in resistance during the
conditioning period shall be calculated from the voltage qnd current measurements.
The wtre 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 ●

d
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considered a defect. The ends of the wire sample that were outside the oven during
conditioning shall be discarded. FrocI the wire which was inside the Owen during
conditioning, the following 3-foot specimecIs’shall be cut for further testing:

● e. Specimen no. 1 -’Bend test (4.6.5) followed by wet dielectric test (4.6.6).
● b. Specimen nos. 2 through 7 - Fluid immersion test (4.6.8) followed by bend

test (4.6.5) and wet dielectric test (4.6.6).

4 .6.4.2 Quality conformance high-temperature condftloninq and resistance
measurement. A tl f f In ished wire of suitable length from each sample unit shall
be Conditi Oned a~06509 *5-F as spec if fed in 4.6.4.1, except that the time of
conditioning In the air oven shall be 48 hours. Specimens shall be
specified in 4.6.4.1.

TABLE III. Current for condition tn~.

Size I Test current

22
20
18
16
14
12
10
8
6
4
2
1
0

0:!
0000 I

4.5
5.5

1!:!
16.5
21.0
28.5
37.5
52.0
70.0
94.0

105
127
146
169
202

selected as

4.6.5 Eend (see 3.7.3~. This test shall be conducted at room temperature. One
ena of a t-f oot Specfmen shall be secured to a mandrel and the other end weighted.
The ❑andrel diameter and test load shall be as s9ecffied (See. 3:1). The mandrel
shall be rotated until the full length of the specimen is wratiped around the
mandrel . The process shall be repeated In reverse unttl the full length of the
Spec!men is again wrapped around the mandrel with the surface of the specimen
previously outsfde dur$ng the first wrapDing now next to the mandrel. This procedure
shall be repeated until two bends in each direction have been formed in the sane
section of the spec {men. At the completion of the test, the insulation of the
specimen shall be examined for visible cracks.

4.6.6 Uet dielectric (see 3.7.6 . One inch of insulation shall be stripped from
each end of a 3-f OOt specimen of w re, and these uninsulated ends shall be fastened
in metallic contact to a ❑etal bar. The radius of the bend shall be not greater than

20 times the diameter of the specfmen. The center 24-inch sectton of the prepared
specimen shall be immersed in a 5- Dercent SO IUtf On Of sOdium c Iloride {n tav water.
at room temperature, for not less than 5 hours. At the end of this immers$on period,
a potential of 1,5oO Vrms at 60 Hz shall be applied for 1 ❑fnute between the
conouctor and an electrode in the salt solut{on.

. 4 .6.7 Conauctor resistance (see 3 .7.5 . Conductor resistance of the fin fshed wire
shall be measured In accordance with met od 6021 of FE O-S TO-2Z8.

4.6.8 Fluid Immersion ( ]se~ 3.7.6 . Each of the remaining specimens of wfre (see
4.6.4.1 anO ts center 2-foot Sectfon immersed fn a fluid for 8
hours, using ~ ~e~ara~easpec~~n for each fluid.

a. Specimen no. 2: Avfation gasoline con fora$ng to MI L-6-5572, grade 100/130,
at room temperature.

b. Specimen no. 3: Hydraulic fluid conforming to lfl L-H-5606 at 120” ●2-F (49-
●l”c)o
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THERMOCOUPLE

\

!,;

%
~TESTSPECIMEN !. .

,’.

ICKEL-CHROME
18BON LOOPS

s
s

s
*

INCHES
.010 ,.E
.063 1.60

1.000 25.40

,: .-NOTES :
Oim?nsions are in inches.

J: Metric equivalents are given for 9eneral lnfO~tfOn OnlY ‘and av based uPOn
1.00 inch = 25.4 mm.

3. Unless othetwise specified, tolerance is i.005 ( .13 ‘nn~.

FIGURE 1. Flanks test fixture.
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c. Specimen no. 4: Turbfne fuel conforming to HIL-T-5624, grade .3P-4, at room

,.

temperature.
cl. Specimen no. 5: Lubricating oil conforming to MI L-L-7808, at 120” ●2-F (49”

*l” c).
e. Specimen no. 6: Hydraulic fluid conforming to MI L-H-8446, at 120” *2-F (49”

*l”c).
f. Specimen no. 7: Lubricating oil conforming to MI L-L-23699, at 120’ *2-F

(49” ,1”[).

During the immersion, the bend in each speclmcen shall have a radius no greater than
20 tines the diameter of the spectnen. Upon removal from the fluids, the specimens
shall be nipea with a clean cloth and shall remain not less than 1 nor more than 2
hours in free air at room temperature after which time all specimens shall be
subjected to and pass the bend test (see 4.6.5) without failure. followed by the wet
dielectric 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 revolvin ❑andrel
capable o~b eing operated from outside the cold chamber shall be used. iT e mandrel
aiameter and the test load shall be as specified (see 3.1). One end of each sPec{m@n
shall be secured to the mandrel and the other end weighted. The mandrel and the
Spec inens shalj be placed in a CO1O chamber and the temperature of the chamber
lowered to -65 ●5°F (-54” ●3” C). After ❑aintatoing this temperature for 4 hours and
while still at this low temperature, the specimens shall be bent arOu; ~eL~~m~e9ree S
of the ❑andrel without opening any access door to the cold chamber.
requ~rea for bendtng the sample around 180 degrees of the ❑andrel shall be 1/2 m$nute
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
shall then be subjected to the wet dielectric test specified in 4.6.6.

4.6.10 Flame resistance (see 3.7.81.

4.6. 10.1 Prepardtlon of specfmens. A 24-inch specimen shall have its center
18-inch sect_ion immerses for 4 hours at room temperature in aviatfon gasoline
conforming to MI L-6-5S72, grade 100/130. A second specimen shall be immersed in like
manner for 24 hours at room temperature in a solution of 50 percent turbfne fuel
conforming to UIL-T-5624, grade JP-4, and 50 percent aircraft lubricating oil conform-
ing to MI L-L-6082. grade 1100. A third specimen shall be suspended for 4 hours in
the vapors of aircraft lubricating oil confirming to MI L-L-6052, grade 1100, Which
shall be maintained at a temperature of 250 F (1210 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 specf~en. thus de$fgnating its
7-inch middle section, plus an additional outer band 4 inches outside each of these
two bands.

ce~;~;’?l~nc-”so located that it sha,l be centered 1 inch above the b.r”er
tach specimen shall then be ❑ounted in the rack with the

top plate as shown on figure 1. Each of the two nickel-chrome ribbons shall be
wrapped once around the sDec inen with the edges butted together. The two rfbbons
Shal} be 1 inch apart at the ❑idsection of the 7-inch section as illustrated on
figure 1. The conductor of the specimen and the nfckel-chrome rfbbons 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 tteter 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 ?,
shall be ignited and the flow of as. air,

?neutral) f,.slbe approximately, !“ch h,gh.with a
ana secondary air shall be adjusted to

give a nonoxidizing, nonreducing
flame temperature, as measured by the thermocouple, of 2,000 ●5O F (1,093 ●27-C).

CAUTION: The proper flame will be obtained by using a minimum amount of Qas and
secondary air. The flame shall be uniform over the top of the tOP Plate area
(this fs achieved mr. inly by adjustment of secondary air), and the tfp 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

11
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,.
DOTS LOCATE SECONDARY

~AIR HOLES

T
6.000

L

THE BURNER SHALL PROOUC.E A
2000”* 50” F FLAME. THE AIR FLOW
SHALL BE ADJUSTEO TO GIVE A
UNIFORM STEAOY FLAME OF THE
REQUIREO TEMPERATURE WITH NO
YELLOW TIPS APPEARING ABOVE

~n5:70’A.q_625.,,,

r ~W’v,I .Oofi

7.625 .125

I ‘

INCHES
.1015
.125
.312
.625

1.000
1.500
6.000
7.000
7.625

mm
2.578
3.18
7.92

15.88
25.40
38.10

152.40
177. s0
193.68

,.
,,

015 OIA(TYP)
ORSECONOARY AIR

.125COPPERTU!3ES

WER PLATE, ORILLED
FOR TUBES ONLY

TUBING DETAIL
,,

., .,. , ,.
NOTES :
1. Oit%ensions are in inches. :
2. Netric equivalents are given for general in fonnation$anly and are based upon

1.00 inch = 25.4 rim. “
3. Unless othetwise specified, tolerance is +.005 (.13 mm). ●

‘LFIGURE 2. Burner details.
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43

startfng any test. The tlp of each flame shaJJ not be yellow; to achfeve this,
for each gas valve adjustment, the air valve shall be opened to the potnt just
beyond that which gives a yellow -t fpped flame.

4.6.10.4 Vibration. After the flame has stabilized, the specimen shall be
vibrated at approximately 30 Hz with the rack having a ❑aximum total excurs too of
approximately 0.06 inch.

4 .6.10.5 Test procedure. After removing the thermocouple, the vibrating speclcsen
shall be pos_itt oned he stabilized flame so that the lower surface of the spectnen
is at the same positi~n in the flame as that previously occupied by the hot junction
of the thermocouple, and so that the 7-!nch mldsect{on is centered over the burner
top plate. The specimen shall remain in this position in the fle.me for a 5-m fnute
test period. Ufth the ohmmeter observed continuously during thfs per$od, the m~nlmum
reading shall be recorded. At the end of the 5-minute period, the burner shall be
repositioned under the thermocouple and the flame temperature checked.

● 4.6.11 Wick ing (see 3. 7.9 . A specimen of each ffnished wire and cable size to be
tested shall be cut 6 =1/16 nch with square ends. The specimen shall be vertically
immersed for 2 inches of its length in Esterlin Angus, Medium Ory, Red Instrument
Ink, which is contained in an open test tube, and conditioned for 24 hours at room
temperature *II a draft-free room. After this condltfoning, the ink on the surface
shall be removed immediately from the 2 fnches immersed by wiping gently with a
clean, dry, lint-free cloth. The specimen shall then be examfned for ufck$ng between
insulation layers. The distance that the ink has wicked above the Z-inch immersed
portion of the specimen shall be recorded as the dfstance of wicking.

4.6.12 Thermal shock (see 3.7.10~.

4.6. 12.1 Preparation of specimen. A specimen of wire 5 feet long shall be
prepared by carefully removing 1 inch of tnsulatlon from each end of the wire. (For
purposes of this test, insulation is deffned as all layers of nonconducting ❑aterfal
covering the electrical conductor, i.e. , primary insulation, all tapes and braids,
and the jacket. ) A razor blade, or equivalent, held perpendicular to the aXf S of the
wire, should be used to cut the insulation for the removal opera t(on. The length of
eXDOSed conductor at each end of the specimen shall be ❑easured to the nearest 0.01
inch. The specimen shall be formed into a loose CO{ I not less than 1 foot fn
diameter and shall be laid on a wire screen for handling throughout the test.

4 .6.12.2 Test procedure. The speci~en shall b? placed for 30 minutes fn an
air-circulating oven, preheated to 500 ●IS” 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’ *4° F (-55” *2”c). The specimen shall be exposed to this
temperature for 30 mtnutes, after which it shall be. removed and aI lowed a minfmun 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 me.ssured to the nearest 0.01 inch. This thermal
shock cycle and the measurements shall be repeated for en additional three cyCles (a
total of four cycles). Any ❑easurement varyfng from the original measurement by more
than that specified in 3.7.10 shall constitute failure.

4.6.13 Insulation flaws (see 3.7. li~. One hundred percent @* the finished wire
shall PaSS th rough a sultabl e spark-test device that will give fntimate metallfc
contact with practically all of the wire insulation surface and fmpress the
insulation to an ac potential of 2,500 Vrms. Electrode length and speed of wire
through the electrode shall be such that the insulation will be subjected to the test
voltage for a minimum of 0.2 second.
be cut out of the wire.

Any portion showfng insulation breakdown shall

● 4.6.14 Durability of identification. The durability of product Identification or
color markings .3DpI ied to the wire For coding shall be evaluated at 68. to 77. F (20.
to 25. C) 0S fOl]Ow S:

“ 4.6.14.1 Durability testing CIPP aratus. The mark fngs durability tester shall be
desfgned to hold a short specimen of inished wire firmly clamped in a horizontal
position with the upper longitudinal surface of the specimen fully exposed. The
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instrument shall be capable of rubbing a small cylindrical steel mandrel (usually a
needle), 0.025 Inch in diameter, repeatedly over the UP Per surface Of the wire. in

/@,

such position that the longitudinal axes of the mandrel and the specimen are at rf ht
angles to each other wfth cylindrical surfaces in contact. A weight affixed to a ?,, -
above the mandrel shall control the thrust exerted normel to the surface of the
insulation. A motor-driven, reciprocating cam mechanism and counter shall be used to
deliver an eccurate number of abrading strokas in a direction parellel to the axis of
the specfmen. 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 Curability testing procedure. In performing the test, a specimen of wire
shall be mounted in the specimen clamp and the weight specified (see 3.1) shall be
applied through the abrading mandrel to the marked surface. The counter shell 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 cycles shall be recorded. Three specimens from each sample unit shall be
tasted and the results averaged.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with 141 L-C-12000.

● 5.1.1 Reels and spools. Wire shall be delivered wound on “o”returnable 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 5-112 inches fn, diameter. The
footage of individual continuous wire lengths shall be marked on each reel or spool
in the sequence of unwinding.

Unless otherwise specified (see 6.2), no less than 85 Percent
of’;~~’tom~ of each size of wire ordered shall be i“ Ie”gths 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 maximum quantity
of wire in a single length shall be limited only by manufacturing and handling

a

facilities. 4

TABLE IV. Mire lengths.

Nominal length Minimum acceptable
Mire size on reel or spool

(feet)
length (feet)

22 to 6, incl 500 100
4 to 2, incl 250 50
1 to 0000, incl 100 25

In addition to the marking specified in rnIL-C-12000, special
ma?i:i~ s%f%%l”de the following:

Number of this spec~fication.
~; Militarv Dart number.
c. Nire si; e’.
d. Oate 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 electrical
{ntegrity 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.
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% 6.2 Ordering data. The contract or purchase order should spec

Title, number, and date of this specification.
~: Military part number of w!re to be furnfshed.
c. If a different quantity (If near feet) Per reel or SPOO1

5.1.2).
● d. Applicable specification sheet number, title, and date.

‘o

fy the following:

s desired (see

● 6.3 ~ua~if;cation. Uith respect to products requiring qualification, awards will
be maae on y or products which are at the time set for open!ng of bids, qualified
for inclusion {n the applicable qualified products list whether or not such products
have actually been so listed on that date. The attention of the contractors is
called to this requirement, and manufacturers are urged to arrange to have the
produCt S 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 list is the Aeronautical Systems Oivlsion, AFSC. Department of the
Air Force; however, information pertaining to qualification of products ❑aY be
obtained from Commanding Officer, Navy Aviontcs Center, Code 0-714, 6000 East 21st
Street, Indianapolis. IN 46218.

6.3.1 It is understood that wire suPpl ied 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 qualification
sampla shali constitute cause for rejection.

6.4 Changes from previous issue. The margins of this specification are marked
with asterisks to indicate where changes (add ft ions, modifications, corrections,
deletions) from the previous issue were made. Th{s was done as a convenience only
and the Government assumes no liability whatsoever for any Inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations and
relationship to the )ast previous iSSue.

Custodians:
Army - CR
fiavy - AS
Air Force - 11

Review activities:
Army - AV, HI, AR
Air Force - 85, 99
OLA - 1S
uSA
NASA

Preparing activity:
Alr Force - 11

Agent:
OLA - ES

(Project 6145-0748)

User activities:
Army - HE
Navy - OS
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