MIL-W-81381/22(AS)
.5 October 1977

MILITARY SPECIFICATION SHEET

WIRE, ELECTRIC, FLUORQCARBON/PCOLYIMIDE INSULATED, MEDIUM WEIGHT,
TIN COATED COPPER CONDUCTOR, 600 VOLTS, 150°C
NOMINAL 8.4 OR 15.4 MIL WALL

This specification aheet ig epproved for use by the Noval Alr Systema Command, Department of the Navy,
and is avnilahlo for use by all Departments and Agencies of the Department of Defense.

The complete requircments for procuring the wire described herein shall
canslset of this document and the issue in etfect of Speclficatlon MIL-W-81381.
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"General Purpose” — Wrapl | Wmap2 | -For slzes 10 and gmaller,
Tin Coated Straaded Modifled Aromatio Polyimide Resin
Copper Conductor Fluorocarban/Polyimide Tape Coating . 0006 Loch min {. 001 inch nom) 2/

For slzes 6 and larger, bright )
arcmatic polyamide brald with B
clear finlsher conting 4/ '

{Nom thickness, .008 iochj 2/

TABLE I. Construction dotalla.

Conductor Finished Wire Ingulation Tupes
Port Wire Wrap 1 wrap 2
Number Size Stranding Dinmeter Reslstance Dlameter Weight
o (Numb;rAué . {Inches) ::hz:;?lg%? fx:; dinches) (1bs/1000 ft) Tapo | Over-| Tape |over-
rands {mln-max) Code | lap(%)| Code [lap(®)

goge of strands) | (min) | (max) (max) (nom) 2/ | (max) 3/ | (mim) 3/ |limimy)
MBLABL/22-24-| 24 19 x 36 .023 | .028 26.2 . 040-. 044 2.1 2.2 |0/2/.6 50 1/1/.1] 60
MBL3B81/22-22-+1 22 19 x 34 .029 | .033 16. 2 L045-. 049 ) 3.0 3.2
MELI81/22-20-*| 20 19 x 32 .037 | .41 9.88 .053-. 058 4.5 4.7
MB81381/22-18-*| 13 19 x 30 .046 | .051 §.23 . 063-. 068 8.7 7.0
MB81381/22-16-*] 16 19 x 29 .052 | .058 4.681 . 068-. 074 8.4 8.7
MEL381/22-14-] 14 19 x 27 L0865 | .073 3.06 . 091-. 089 13.0 13.3
M8138l/22-12-*| 12 37 x 28 .084 | .090 2,02 . 100-. 107 20.0 20.4
MB1381/22-10-*] 10 37 x 26 106 { .114 1.28 . 122-. 130 31.0 31.5
MB1381/22-8-* | 8 133 x 23 .158 | .173 .01 . 188-. 206 58.7 61. 8 cnsel se
MEL381/22-6-* 6 133 x 27 .198 | .217 .445 . 226-.251 80. 4 85, 1 SR R
Mel38L/22-4~* 4 133 x 25 . 260 | .274 . 280 ,280-.308 | 141 148
M81381/22-2-* 2 685 x 30 .32 { .34 .183 L, 350-.378 ] 224 235
MB81381/22-01-¢ 0 1045 x 30 .395 | .425 .116 .425-.461 | 356 374
MB81381/22-02-*| 00 1330 x 30 .440 | .478 . 091 LAT8-. 518 | 447 470

Part Number: The astorisks in the part mumber column, Tobles [ ond 11, shall be replaced by color code designators
in accordance with MIL-STD-881, except that opatue dark yellow as defined in MIL-W-81341 shall be designated by the
letter *'N" and unpigmented palylmide resin coating ahall be deslgnated by the letter "C". Examplea; Slze 20, opaque

dark yellow - MBL381/22-20-N; aume with ornnge stripo - M8L38L/22-20-N3.

l::

2/ Nominal values are for information only. Nominal values are not requirementa.
3/  Tape Codes: 0/2/.5 2 mil polyimide [ilm/0.5 mil FEP fluorocarbon resin
.1/1/.1 0.1 mil FEP fluorocarbon resin/l mil polyimide film/0. I mil FEP flucrocarbon resin
.6/1/.56 0.5 mil FEP fluorccarbon resin/l mil polyimide {ilm/0.5 mil FEP fluorccarbon resin
FEP = Fluorinnted Ethylene Propylene

4 Braid (Sizes 8 and larger): Bright aromatic polyamide yarn, 200 denier, 100 fllaments, tightly formed, uniform In
appearance, trented with o clear finiaher coating. Finisher coating shall bo compatlible with the 150°C temperature

R

rating and the periormance requirements of the insulaioed wire.
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MIL-W-81381/22(AS)

TABLE 0. Performance detalls.

Durability Abrasion Reslstance Bend Testing
‘Test Load
for Mandrel Diameter Test Load
Reaiatance] inchesy (+3 Iha 3
Part Color |lopul-[Welght lweight | Tension] . nopey ¢ 2% (her & 3%
Number Mark- |atien |SUPPOTL| (hg) Losd | of tape) | Life Cycle Llife Cycle
ings {Coat- | Brocket () | (min) ©Oven & | €oMd | wrop | wrinkle| (Oven & |CoMd
(grama)f Ings bend Bend | Test | Test | bend Bend
itho) teata) 2/ | Test testa) 2/ | Teat
M81381/22-24-+] 15 ] A 1.0 1.0 12 . 250 .250) ,125]| ' .168 . 500
‘MB13sy/z2-22-+| 100 [1.00 A 1.0 1.0 14 . 250 .250] .125] .188 . 750
MB1381/22-20-*| 100 |1.00 A 1.0 1.0 18 . 250 .250| .125] .250 . 750
MB1361/22-18-*] 150 [1.00 A 1.0 1.0 18 .375 375 250 312 1.00
MB1381/22-16-*{ 160 |L.00 A 1.0 1.0 20 . 375 .376 ) .250] a7 1.00
MB1381/22-14-*| 150 |1.00 B 1.0 2.0 24 500 .5761 .3161 .6500 2. 00
MB1381/22-12-+| 160 [1.00 B 1.0 2.0 26 . 750 .750 | .a15] .760 2.00
MB1381/22-10-*] 160 |1.00 B 1.0 7.0 26 160 760 | .315] 1.00 3.00
MAL3B1/22-8-+ 150 1/ [+] 4.25 2.0 18 2,00 2. 0 1.00 1/ 3.00
MB1381/22-6-* 150 1/ C 4.25 2.0 27 4.50 4.50 [2.40 ¥4 3.00
MBl381/22—4-* | 160 | 17 & 4.25 | 2.0 27 (X §.00 |3.00 17 4. 00
MB13B1/22-2-+ | 160 17 T 4.25 | 2.0 27 §.00 6.00 | 4.00 1 8. 00
MBI3E1/22-01-+] 150 C 4,25 ) 30 4.00 8.00 [4.00 1, 8. 00
MBI3BL/22-03-+ | 150 17 [+ 4.25 | 2.0 30 10.00 10.00 | 6.00 17 8.00

1/ Teat not epplicable,
2/  Also for bond tests after immersion

WIRE RATINGS AND ADDITIONAL REQUIREMENTS

TEMPERATURE RATING: 150°C (302" F} max conductar tempernture
VOLTAGE RATING: G600 volts (rma) at sea level
BLOCKING: Oven temperature, 200 +2°C (392 +3.6°F)
BRAID FRAYING: The aromatic polyamide braid with fin(sher (wire alzea 8 and larger) sha!l be non~fraying and ahall firmly
adbere to the underlylng losulatlon. This examination ghall be (neluded in the MIL-W-81381 quality conformance luspection as
% Grogp U chnmueteristie, une apoecimen 1o b smined bram each samplo unlt.
COLGR: Blzes 24 through 10: As specifled in contract or order in accordance with MIL-W-81381
Slzes 8 through 00: The natural color of the finlaher-treated aromatlo polyamlide braid {off-white to amber)
is preferred (color designator 'C"). Other colors, v:.ryl.ns with the supplier, are available. The MIL-STD-104 color
linits and the extendsd color lmits of MIOL-W-81381 are o® applivabls to ibess sizes.
CONDUCTOR STRAND ADHESION: Slzes 24 through 14 (Qualification snd quality conformance requirement):
Conrluctors taken from wire Ln "as recelved” condition ahall exhibit & oount of 13 minimim when examiped for conductor
strand adhesjon by the procedure deacr!bed on pago 3 of this speciflcation sbeet, In quality conformance lnapectlon, con-
duetor strand adheslon ahn.ll be a Group T characteristic, ane specimen to be examined from esch sample unit.
Elzes 12 through 00 (Qualification requirement only): Cemductors takem from wire
In "'as received" condition, when examined by the quallfylng Actlvity, shall ahow a total count of unbonded alngle stranda
and metnallic-bonded pairs or groups of strands which shall be not less than 70% of the total number of strands (o the
conductor.
FLAMMABILITY: 3 soc (max) After-flame
3.0 nches (max) flamea travel
No {laming of tissue paper
HUMIDITY RESISTANCE: § megohma-1000 ft, min ingulstion resistance afler humidity exposure
IDENTIFICATTION OF PRODUCT: Required for sizes 22 snd larger
IDENTIFICATION, STRIPING, OR BANDING DURABILITY: 125 cycles (250 strokes); see Table [T for test load.
IMPUILSE DIELECTRIC TEST: 100% test;: impuise voitage as speqified in MIL-W-81381
INSULATION RESISTANCE: 2500 megohma-1000 ft (min)
LAMINATION SEALING: Oven temperature, 210 :2°C (446 :3.6°F)
LIFE CYCLE: Oven temperature, 233 +2°C (440 +3.6*F) for 800 bours (Darkening of the tin conting of the conductor dus
to normal afr oxidation ahall not be canse for rejection In this test, )
MINIMUM WALL THICKNESS: Slzes 24 through 10; 6.0 mils
Slzes 8 through 00: 15.0 mila
POLYIMIDE CURE TEST: Applicable to alzea 10 and smaller
PROPELLANT RESISTAMCE: Test not veqalred
RESIN COATING DURABILITY; Sizea 24 through 10: 250 cycles (500 atrokes); seo Tahle [ for teat load.
Slzes 8 through 00: Teat bot applicable
SHAINKAGE: 0.031 Inch (max) ot 230 4 2*C (#46 +3.6* F)
SURFACE RESISTANCE: &5 megohma-inchea {min), Initinl and fina] readings
THERMAL SHOCK: Oven temperature, 150 + 2*C (302 ;3. 6* F) change in measurement, 0.031 {nch {max)
WET DIELECTRIC TEST: 2500 volta {rma)



MIL-W-81381/22(AS)

WRINKLE TEST; Applicable to sizes 10 and smaller. No wrinklea shall be visible in the insulation at 3X magnification
(3 dlameters) ofter bending the wire one full wrn around the mandrel apecified (n Tabie [I. (The wire may be exnmined
on the mandrel or after removal of the mandrel leaving the eoll intzct.) Thia test shall be included in the MIL-W-81381
quality conformance insapection as o Group It charncteristic, one specimen to be tested from each sample unit.

Caution: This wire should not be subjected to phyaleal contact with missile propellnnts,

Examination for Conductor Strand Adbesion (19-stramd Conductor)

The specimen ahall be o six inch length of flnisbed wire In lnitial or "as recelved” condition. With an insulation-
atripping tool, initiate n stripping Actlon two inches from one cnd of the specimen and, without kinking or otherwise
damaging the conductor, move the insulztion slug endwise until approximately 3/4 inch of the conductor is cxposed.
Remove the speaimen from the stripping tool and proceed aa follows for unidirectional or "'true concentrie” lay con-
ductor aa applieable.

A, For ynidirectional lay-

(3} Grip the insulatlon with the fingers ot both ends of the exposed portion of the conductor and rotate one
end of the specimen so0 as to untwisat the exposed strands and make them parallel with the conductor
axis. The use of rubber pads or similar bolding alds is permitted.

(b} Retaln the grip position used to untwist the strands and carefully push the ends of the exposed portion
of the conductor townrd ench other (n the conductor axis, causing the strands to spread apart ina
"blird cage” cffect.

{¢) Gently probe unaeparated strands with a flne needle or thin blade to determine whether they are fuscd
together by metallic bonding or simply lying side by side. Metallic-bonded pairs or groups of strands
which cannot be separated along tbe whole "'bird cage” length, without forcing the needle or blade between
the sirands, abaii each be counted as one in step {dj.

(4} Count the oumber of unbonded single strands plus the number of metallic-bonded pairs or groups of
strands in the conduetor.

B. For "true concentric'' loy-

e rotation needed to untwist the 12-strand

fa)
A=

-]

arfarm aton
erigorm siep

outer layer,

{a) as for unidirecticnal

(b} Perform step (b} as for unidirectional Iny, using the pressure needed to "bird cage” the outer loyer.
-
{c): {d) Om the ""bird caged" outer layer, perform steps (c) and (d) as for unidirectional lay,

(e) Using a suitable tool, saip through cach unbonded alogle strand and each bonded palr or group of
strands af the ouler layer approximately in the center of the "bird cage" and fold the snipped ends
back toward the respectlve ends of the specimen. Do oot cut the 7T-strind core of the conductor.,

(f) Repeat atepa (a), {(b), (@), and (d) with the 7-atrand core.

(g} Add the count of upbanded aingle strands and bonded pairs or groups of atrands in the core to the count
previously derived from the outer lnyer. This total is the count applicable to the entire 18-strand con-
ductor.

C. Interpretntion of results-For & 19-strand canductor, whether unidirectional or ""true concentric™ lay, the
count of unbonded single strands plus the count of metallio-bonded pairs or graups of strands in the conduc-
tor ahnll be not less than the minimum total count specified in the applicable specificatlon or specification
shoet, .

Preparing activity:
Navy - AS
(Project No. €145-N273-2)
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides thiz form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded aleng the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, wes
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
probiems. Enter in biock & any remarks not reiated to a specific paragraph of the document, If biock 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of

specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements,
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