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MISSIEE INTERIM SPECIFICATION
WIRE AND CABLE, ULTRA-FLEXIBLE, FEP-FLUOROCARBON INSULATED

1. SCOPE

1.1 Scope. This specification covers ultra-flexible FEF fluoro-
carbon insulated wire and multi-conductor cable. The conductors are
highly stranded bare copper, sizes 20, 22, 24, 26 and 28 AWG. These

constructions are suitable for continuous use within a temperature range
of -B5 to 302 degrees Fahrenheit (°F) (-65 10 150 degrees Celsius (°C))
and are rated for 200 volts rms, , ,

1.2 (lessification. The wire and cable shall be one of the follow- t_il
ing types. as specified (see 6.3):

Type U Insulated Wire and Cable

Type § Insulated Wire and Cable with Shield

2. APPLICABLE DOCUMENTS

2.1 1ssues of documents. The following documents of the issue in
effect on the dete of invitation for bids or reguest for proposal, form
a part of this specification to the extent specified herein:

SPECIFICATIONS

Industry

ASTH D 2116 FEP-Fluoracarbon Molding and Extrusion

Materials, Standard Specification for
STANDARDS

Military -

MIL-STD-105 Sampling Procedures and Tables

for Inspection by Attributes

.
1 s .
- This material may be reproduced
;opvright ® Hughes Aircraft py or for 1he U.S. Government
‘or  ny (1984), (188.49), pursuant to the copyright license
198.), {1989} under the clause at 52.227-7013
~unput fished work— it Rignis Reserves

;undatedL

‘
:
L]
:
i
!
!
!




M15-357558

. MIL-STD-202: Test Msthods for Electronics

~and Electrical Component Parts

{Copies of specifications, standards, drawings, and publtications re-

quired by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the

contracting officer.) _

2.2 Other publications. The Tcltowing documents of the Fatest
jssue in effect form a part of this specification to the extent speci-
fied herein: o ’

American Societg'for Testing and Materials

B 49 AR Hot-Rolled Copper Redrah Rod for
K Electrical Purposes

B 298:' Silver-Coated Soft or Annealed

Copper Wire

(Applications for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.
Technical society and technical association specifications and stand-
ards are generally available for reference from libraries. They are
also distributed among technical. groups-and using Federal agencies.)

Y

3. REQUIREMENTS:

3.1 Qualification.: The material. furnished under this specifica- -
tion shall be & product which has been tested and has passed the quali-_ .
fication tests specified herein. After a product has been qualified, .-
neither the constituent materials nor the method of manufacture of that =
product shall be changed without requalification.... oo

3.2 Material composition and construction

3.2.1 Conductors. - Conductor strands shall be electrolytic tough-
pitch uncoated copper conforming to ASTM B 49, which has been drawn
down to size 44 AWG (0.0020 28.0001 inch {0.05 *0.003 millimeter {mm}}}.
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3.2.2 Stranding. Conductor stranding shall be as specified in
tzble 1. Sizes Z6 and 28 conductors shall be bunch-stranded with a
nominal 0.5 inch {12.7 mm) lefthand lay length. Sizes 22 and 24 are
‘rope-lay conductors consisting of 3 bunch-stranded members which are
cabled together, The component members are bunch-stranded with &
nominal 0.5 inch (12.7 mm) right-hand lay length. These bunched mem-
bers are cabled (roped) together with & nominal 0.33 inch {8.4 mm)
left-hand lay, ..Size 20 is a rope-lay conductor consisting of 7 bunch-
stranded members which are cabled together, The component members are
bunch-stranded with a nominal 0.5 inch {(12.7 mm) right-hand lay length.
These bunched members are cabled (roped) together with a nominal 0.33
inch (8.4 mm) 1eft hand lay.

TABLE 1. Stranding.

Strending.
Conductor [ Diameter of
size, No. of No. of strands Strand | finished
AWG stranded contained in size, | conductor,
members bunched members AWG inch {(mm)
28 P U 40 44 0.015 0,001
o C (0.4 £0.03)
26 1 - 66 44 "0.019 =0.001
ot {0.5 20.03)
24 35 43 -0.024 #0.001
(0.6 £0.03)
22 3 50 44 0.029 #0.001
(0.7 £0.03)
20 7 = 37 44 0.041 20.001
(1.0 #0:03)
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3.2.3 Insulation. Insulation shall be extruded FEP-fluorocarbon

et g

conforming to ASTM § 7116, type I. The wall thickness shall be 0.005 +0.001
jnch {0.13 20,03 mm). . .

3.2.3.1 In5u1ation"cn16r. Insulation color shall be as follows:

Single canduc;or:;,white

st

Two condiuctors: Red and black
Three conductors:  White, red, and black

3.2.4 Snielding. Type 'S constructions chall have a braid composed
of 0.002 inch {0.05 mm) diameter {size 44 AWGY) silver-coated soft copper
ctrznds conforming O ASTM B 298 eppiied over the insulated wires. The
braid shall be & nush-back type. Shieléing coverage shall be not tess.
than 85 percent. o , :

. 3.2.4.1 Insulation OVer shielding. Insulation over shielding shall
be extruded EEP-fluorccarbon conforming to ASTHM D 2116, type I, color clear.
The wall thickness <hall be .003 minimum for 26 and 28 AWG, ,007 minimum for
24, 22 and 20 AMG. . oo

3.2.5 Cabling. Multiconductor cables <hall be composed cf type U
singies which are tabled together with 2 uniform, right-hand Yay. Wind-
"4ng shall be in 2 manner that prevents-residua? twist o~ strain in
finished cables. Lay lengths shall be as specified inm table 11.

TABLE 1I.. Mdfticnnductor cable Yav lengths.

Conductor "_,  T Cable —Lay tength, nominal,
size, AWG : canstruction inch {mm}

2 : 0.50 (12.7)

o8 - ©0.33.(8.4)

28 0.56 (12.7)

26 _ | 0.33 (8.4}

24 Fﬂ; : PR f andg Triad ‘ 0.50 {12.7)

22 . U pair and Triza © | 0.50 (12.7)

20 T 0.75 (19.1)

20 0.50 (12.7)




3.2.6 Dimensions, Dimensions of the finished wire and cable shall

be as specified in tables 11, IV and VIII,

TABLE 111. Tyﬁé U wire and cable dimensions.

Overall diameter, inch (millimeter)
HWire -
size, |_ Single Pair ~ Triad
AWG Nominal | Maximum | Nominal Maximum | Nomina! | Maximum
28 0.025 0.027 0.050 0.054 | 0.054 0.058
(0.64) (0.69) (1.27) . (1.37) (1.37) (1.47)
26 0.029 0.031 0.058 0.né2 0.062 0.067
(0.74) (0.79) (1.47) (1.57) {1.57) {1.70)
24 0.034 0.036 0.068 0.072 0.073 0.077
(0.86) {0.91) {1.73) (1.83) (1.85) (1.96)
22 0.039 0.041 £.078 0.082 0.084 0.088
{0.99) (1.04) (1.98} {2.08) (2.13) (2.24)
20 0.051 0.053 0.102 0.106 0.110 0.144
(1.30) {1.35) {(2.59) {2.69) (2.79) {3.66)
1/ Major axis.
5 “



TABLE Iv; .T}pe S wire and cable dimensions.

M]S-357558

Wire Diameter Over Shield Braid, Inch (mil]imetef)
Size, ] 1/ '
AUWG Single pair — Triad
Nominal | Maximum | Nominal _Ma;imum Nominal Maximum
28 0.037 0.038. | 0.058 0.063 0.063 | 0.067 |
(0.94) { {0.99).-| (1.50) | (1.60) | (1.60) | {3.70) -
26 0.041 | 0.043 [ 0.067 [ 0.071 [ 0.07%§ 0.076
(1.04}) (1.0?};“: (1.70) | (1.80) | {1.80} | {1.93)
24 | 0.046 | 0.048 | 0.077 | 0.081 | 0.082 | 0.086
(1.17) (1.221; - (1.86}) (2.06) (2.08) | (2.18)
22 . 0.051 0.053. - 0.087 | 0.091 0.093 0.097
(1.30) | (1.35) | (2.21) | (2.31) [ (2.36) {2.46)
20 0.060 | o0.062 | ©0.111 { 0.115 0.119 | 0.123 ¢
(1.52) {1.57) - (2.82) {(2.92) | {3.02) | {3.12} |

© 1/ Major axis. nf

3.3 Performance properties

_ 3.3.1 Conductor e1o§§g§jon.
removed from the finished wire shal

3.3.2 Electrical pfé&erties

Elongation of the whole conductor
1 be not Tess than 10 percent,-

3.3.2.1 Insulation flaws. One hundred percent of all wire shall
be spark tested for insulation flaws after extrusion of insulation.
Type U multiconductor cables shall also be spark tested after cabling
component wires. N = !

“om
-

3.3.2.2 Dielectric withstanding voltage {type $§ only). Type 5
construction shall be free of breakdowns when tested for dielectric
withstanding voltage. -

2.3,2.3 1Insulation resistance. Insulation resistance shall be
not less than 1000 megohms per 1000 feet (3.28 megohms per meter).

N i

6 Ll

'
4




3.4 MWorkmanship. The wire or cable shall be free of kinks and
abraded, cracked, or peeled surfaces, shall be a uniform and consistent
product and shall be free from any defects which will adversely affect
-the serviceability of the product.

4. QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for inspection., Unless otherwise specified
in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except
as otherwise specified, the suppiier may utilize his own facilities or
any commercial laboratory acceptable to the Government. The Government SR
reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to assure
plies and services conform to prescribed regquirementis.

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

a. Quafificatjon inspection (see 4.3)

b. . Qua]iﬁiiﬁonformance inspection (see 4.4).

4.3 Quatification tests. Qualification tests are the tests per-
formed on samples submitted jor approval as qualified products. They
shall consist of all the examinations and tests contained in this
specification,

4.4 Quality conformance inspection. Quality conformance inspec-
tion consists of all the tests performed on individual lots which have
been submitted for acceptance. The tests are described in the follow-
ing subparagrapghs. e

-

4.4.1 Sampling for quelity conformance inspection. Unless other-
wise specified, samplina shall be in accordance with MIL-STD-105, In-
spection Lavel $-4 at an acceptable quality level (AQL) of 4.0 percent
defective.

4.4,2 tot formation. .A lot shall consist of all the completed
wire or cable of the same construction manufactured in one continucus
operation by the same process, by the same manufacturer, using the

ame conductor batch and on the same machine without change in machine
settings, in accordance with this specification and submitted for
inspection at one time.
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4.4.3 Ins'éctioﬁ.ﬁ Inspection of the sample specified in 4.4.1 t0
. determine compiiance with the characteristics specified in tabie V shall
"be conducted in accordance with the corresponding test and inspection

.paragraphs. P
TABLE V.& Quality conformance inspection.
Characteristic Requirement | Test and inspection
T sQurce ' paragraph
Composition and construction | 3.2 | 4.5.1
Dimensions * 3.2.6 | 4.5.2
| workmanship 3.4 | AT 1

packaging anddpackingv R 5.1 [ 4.}
Marking ' | 5.2 | a7
4,5 Tests

4.5.1 Com osition and construction. The composition sha1i be cer-
tified by the supplier [see 6.2} and the construction shall be visually
inspected to establish conformance to the requirements of 3.2. '

HhFinished'wirE“and’cabte=dimeﬁsions”sh&¥1;be
measured to estadlish ;onformance‘to:the requirements. of 3.2.6. . ..

: o 4.5.3 Conductor elongation. Conductor elongation shall be tested
L e - on a section of whole conductor removed from the finisned wire. A
tensile machine with jaw separation of 1 to 12 inches (25.4 to 304.8 mm} -
per minute shall be used. The net jncrease in conductor length shall
- be measured at time of tensile rupture. The break shall be in the con-

ductor jtseif and away from the machine jaws. Results shall conform to
the requirements of 3.3,1. : '

4.5.2 Dimensions...
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4.6 Electrical tests. One hundred percent of the completed wire
and cable shall be subjected to the applicable electrical tests, except
that insulation resistance may be performed on a sampling basis. When
.specified (see 6.2), the'manufacturer shall certify performance of the
tests and conformance to the requirements. Results shall conform to
the regquirements of 3.3.Z2.

4.6.1 Insulation flaws (spark test)}. The wire, after extrusion
of the primary insulation, shall be passed through a bead chain elec-
trode spark test device that makes intimate metallic contact with prac-
tically all the insulation surface. Electrode potential shall be 2500
volts rms, 3000 Hz, while the wire conductor is maintained at ground
patential. The rate of passage of the wire through the electrode shatt
be such that the insulation is subjected to not.less than 50 potential
cycles at any given point, Any portion showing insulation breakdown
shall be cut out of the wire including not less than 2 inches (50.8 mm)
on each side of the failure. Type U multicenductor constructions shall
also be spark tested a“ter cabl¥ng component wires. Los

4.6.2 Dielectric withstanding voltage (type S). Type § construc-
tion shall be tested d-y for dielectric withstanding voltage in accord-
ance with MIL-5TD-202, Method 301. A potential of either 1500 volts dc
or 750 volts, 60 Hz, s1all be applied in turn betweer each primary con-
ductor and shield and other conductors tied together at ground. Voltage
shall be maintained for not less than 1 minute.

4.6.3 Insulation resistance. Completed wire and cable shall be
tested dry for-fnsulation resistance in accordance with MIL-STD-202,
Method 302. {nsulation resistance shall be measured between each pri-
mary conductor: and other primary conductors and shiela tied together
after a charging potential of 500 volts dc¢ has been maintained for not
less than 1 minute.

4.7 Visual inspection and examination., All wires and caples shall-
be visually examined for conformance to the workmanship requirements in
3.4 and packaging, packing and marking requirements in 5.1 and 5.2.
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5. PACKAGING - i

5.1 Packaging and packing. Wire and cable shall be furnished in
‘not less than 25 foot (7.6 meter} lengths on reels or spools of appro-
priate barrel diameter to accommodate the specific wire or cable; or
as otherwise specified on the purchase order. Reels and spools shall
be shipped in contziners that will assure protection of the contents
during normal handling relative to shipping, receiving and storage.

5.2 Marking. Interior and exterior container markings shall in-
¢lude, but not be limited to, the following information:

a. Manufacturer's name and address !
b. Manufacturer's designation (see 6.3)

¢. Lot or batch number

d. Date of manufacture

e. Number of this specification

f. Type | :E'r
' g. Length fnf}éet (meters)

h. Wire or cable size {AWG) and description

6. NOTES %

6.1 Intended use.® The wire and cable in accordance with this
specification is primarily intended for use as component wires of
‘cast urethane flat cables where extreme flexibility is required. This
design is not preferred for hook-up or harnessing applications due to
the limited cut-through and abrasion resistance afforded by FEP-
fluorocarbon insulztion material.

10
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6.2 Ordering data. Procurement cocuments should specify the fol-
lowing: '

a, Title, number, and date of this specification
b. Type required |

c. Applicable wire or cable designation (see 6.3)
4. Quantity

e. Speci:l preparation for delivery requirements,

if applicable Coe e

f. Requirement for certification of composition and
performance of electrical testing.

6.3 Method of designation. The method of designation for indivi-
dual constructions of wire and_cable specified herein is in accordance
with the Part Number table VI and the following example:

M1§-35755/%-X¥%=XX

Type
Wire size (AWG)

Number of conductors

11
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e

f{ :'TABLE Vi. Part number table.

Part Number Manufacturer's

M15-35755 designation Manufacturer's name and location
/1-28V  N12-44B-400 New England Electric Wire Lorp,
/2-28Y . N13-448-402 365 Main St.
/3-28U o N13-44E-404 Lisbon, NH 03585
/1-285 . N12-448-401 Distributor
J2-285 - .| © N13-44B-403.
J3-28S N13-44B-4C1 Cooner Wire Co., Inc.

: 0186 Independence Ave.

J1-26U N12-44B8-450 Chatsworth, CA 81311
/2-264 N13-44B-452
[3-26U N13-44B-453
f1-265 N12-44B-451 -
[/2-265 N13-448-45) -
/3-265 N13-448-450 2L
/1-244 " N12-44B-503-1
J2-28U N13-448-507
13-24Y . N13-44B-500
/1-248  N12-44B-504
J2-2458 N13-44B8-514
/3-248 N137448-515
J1-22u N12-44B-505
J2=-220 ' N13-44B-501
/13-220 . N13-44B-502
n-zzs | N12:448-506
J2-22% " 'N}3-44B-516
/3-225 », N13-448-517
/1-20U # N12-44B-600
72-200 .7 N13-44B-608
/3-200 ? N13-44B-606
N1-205 - | N12-44B-601
/2-205 - N13-44B-603
/3-20% N13-44B-609°

oy
g
g

6.4 Braiduconstfﬁétion; The braid construction in table VII
following, will provide pcceptabie shielding coverage and braid angle.

g e
¥
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TABLE VIII..: Type SJ wire and cable dimensions.

MI15-357558

Diameter over shielding insulation, inch (mm)
Wire Single <& .|  pair & Triad
AWG Neminal Maximum | hominal Maximum | Nominal Mzximum
26 0.044 | o0.087 | o.06¢ | o0.072 | o.072 | o.078
(112) | (1018) | (1i7s) | (1ies) | (1.ss) | (1.98)
25 0.048 | 0.051 | 0.077 0.082 | 0.081 | 0.087
(1.22) | (1.30) .| (1.%8). | (2.08) | (2.08) 1} (2.21)
24 0.057 | 0,060 | ©0.061 | 0.086 | ©0.085 | 0.101
(1.45) | (1i52) | (2:31) | (2.43) | (2.48) | (2.57)
22 6.062 {.0.065 | o0.100 | 0.106 | 0.107 | 0.112
(1.57) | (1.65) - | (2.87) | (2.69) | (2.72) | (2.84)
20 | o0.072. | o0,095. | ©0.121 | 0.126 | 0.128 | 0.134
(1.83) | (181) .| (3:07) | (3.20) | (3.25) | (3.40)

- -

1/ Major axjs -
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TABLE 1X. Part number table for shielded jacketed wire.

Part Number Manufacturer's
MI1S-35755 designation Manufacturer's name and location
/1-285J N12-44B-2413 New England Electric Wire Corp.
12-285] N13-44B-439 365 Main St.
/3-2883 N13-44B-440 Lisbhon, NH 03585
f1-268J .N12-448-480 - Distributeor
/12-2653 N13-44B-4536
/3-2682 N13-44B-4537 . Cooner Wire Co., Inc.
. 8186 Independence Ave,
J1-2452 o N12-448-527 - Chatsworth, CA 91311
/2-245) .- H13-448-5027 | S,
73-2450 v N13-44B-5028 T
f1-2253 N12-44B-524 ,
J2-2253 N13-448-5022 _
/3-225) N13-44B-5028 |
- J1-2083 N12-44B-605
/2-208J N13-44B-628
/3-205J N13-42B-629

15
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