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MILITARY SPECIFICATION

CABLE, (WIRE), TWO CONDUCTOR, PARALLEL

This specification is mand~to~ for use by all Departments and Agencies of
the Department of

1. SCOPE

1.1 Scope.-
conductors, which
apart.

Defense. L

This specification covers cables that have two parallel
can be separated for any desired distance by tearing

1.2 Classification.- Cables shall be of the following types, classes,
and grades as specified (see Table I and 6.2).

Type I - Solid copper wire conductor
Type II - Stranded copper wire conductor
Type 111 - Stranded high tensile copper alloy wire conductor

Class 1 - Vinyl polymer insulated
Class 2 - Synthetic rubber insulated
Class 3 - Natural rubber insulated

Grade A - Finished cable conforming to flexibility requirements
at -55°C

Grade B - Finished cable conforming to flexibility requirements
at -40°C . .

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on the date of
invitation for bids or request for proposal, form a part of this specifica-
tion to the extent specified herein.

SPECIFICATIONS

Federal

QQ-W-343 Wire, Electrical and Nonelectrical,
Copper, (Uninsulated)

FSC 6145
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Military

MIL-I-3930 Insulating and Jacketing Compounds,
Electrical (For Cable, Cords and Wires)

MIL-C-12000 Cable, Cord, and Wire, Electric
Packaging and Packing of

STANDARDS

Fcxlcral

Fed. Test Method Std. Cable and Wire, Insulated; Method of
No. 228 Testing

Fed. Test Method Std. Plastics: Methods of Testing
NO. 406

Fed: Test Method Std. Rubber; Sampling and Testing Specifications
No. 601

Military

MIL-STD-105 Sampling Procedures and Tables for
Inspection by Attributes

MIL-STD-109 Quality Assurance Terms and Definitions
MIL-STD-81O Environmental Test Methods

a

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

3. REQUIREMENTS

3.1 Construction.- The cable shall be constructed to permit separation
of the individual conductors for any given distance and still retain complete
insulation coverage when slit at the end and intentionally torn apart. The
physical and electrical characteristics of the wire shall be as specified “
in Table I.

3.2 Material.- The material shall be as specified and when not
specifically described shall meet the Performance characteristics specified
herein.

3.2.1 Conductor.

3.2.1.1 Tvpes I and II.- Types I and 11 conductors shall be drawn
and annealed uncoated copper wire material in accordance with QQ-W-343.
When specified, Type 11 conductors may be coated with commercially pure
tin.
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3.2.1.2 Type III.- Type III conductor shall be composed of high
tensile copper alloy (nominal composition of 99% copper and 1% cadmium)
strands so as to meet the breaking strength and electrical requirements
specified herein.

3.2.1.2.1 Resistance (Type 111).- Maximum conductor d.c. resistance
at 20*C for Typo ITI conductor shall be 10 ohms/1000 ft.

“).2.2 sizc.- Eacl\conductor shall consist of one or an assembly of
str,w]dsand ~conductor size and thickness of insulation surrounding each
c(wl(lucil~rsliallhc as specified in Table I and 3.3.

3.2.3 Joints.- Joints in a solid conductor or in any of the individual
wires of a stranded conductor shall be so constructed and disposed through-
out the conductor that the diameter, configuration, conductor resistance,
flexibility, and mechanical strength of the complete conductor are not
adversely affected. .

3.2.4 Separator.- A separator shall be provided between the conductar
and insulation for Class 2 and 3 cable. The separator shall consist of
dry, soft, fungus resistant cotton braid and so applied that it will cover
the conductor completely. The separator on one conductor shall be colored
white and the separator on the other conductor shall be black. When tinned a
coated copper conductors are specified the separator may be omitted.

3.2.5 Breaking strength (Type III~.- The Type III finished cable
shall withstand a 175 pound breaking strength without rupture to the
insulation or either conductor.

3.3 Insulation (Classes 1, 2, qnd 3~.- The minimum insulation thick-
ness between conductors shall be .0469 inches and the maximum insulation

thickness surrounding each conductor shall be .0345 inches and there shall
be not less than 0.013 inch of insulation at any point on each conductor
when intentionally torn apart. The insulation material shall meet the
applicable physical property values specified in Tables 11 snd 111
accordingly.

3.3.1 Vinyl-polymer compound (Class l).- The insulation material
shall be black, fungus resistant vinyl-polymer compound.

3.3.1.1 Heat res~stance.- The vinyl-polymer compound shall not become
soft or tacky and shall conform to S1.B of Fed. Test Method Std. No. 406
when exposed to J temperature of 70 ~ 1°C for 48 hours with an applied
pressure of 1/3 pounds per square inch (psi).

3.3.2 Synthetic rubber compound (Class 2).- The insulation material
sltallbe properly vulcanized copolymer of butadiene and styrene or a blend
of syntl}eticand natural rubber.
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3.3.2.1 Synthetic rubber compound aging.- The insulation material
shall meet the physical property values of Table III after being exposed
to 70 ~ 1*C under sustained oxygen pressure of 290 to 310 psi for a minimum
of 96 hours.

3.3.3 Natural rubber compound (Class 3).- The insulation material
shall be properly cured natural rubber.

3.3.3.1 Natural rubber compound aging:- The insulation material shall
meet the physical property values of Table III after being exposed to 70 ~
1*C under sustained oxygen pressure of 290 to 310 psi for a minimum of
96 hours.

TABLE 11 - PHYSICAL PROPERTIES

Property ! Class 1 Class 2 Class 3 j

Tensile strength (psi) min
I

1500 1200 3000 I
Ult. elongation (percent) min 150 * 300 * 650 ~
Tension set (max) in (2” to 5“ stretch) ~ -- 1/2 1/16 !

i
* 2 inch gauge length

TABLE 111 - PHYSICAL PROPERTIE5 (AFTER ACING)

Property I Class 2 Class 3

Irensile strength (psi) min 900 2500
Ult. elongation (percent) min * 195 * 455

* 2 inch gauge length
\

3.4 Finished cable.

3.6.1 Dielectric strength.- The cable shall show evidence of break-
down when subjected to a potential of 1000 volts, 60 cycles, for a period
of one minute.

3.4.2 Insulation resistance.- The minimum resistance value per 1000
feet of cable shall be 50 megohms when a d.c. voltage of between 200 to
500 volts is applied for one minute.

3.4.3 Flexibilityy.- The cable shall withstand temperatures of -40°C
or -55°C as specified (see 6.2) without evidence of cracking, chipping, or
otherwise being damaged.
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3.4.4 Ozone resistance (Class 2 and 31.- Insulation shall conform to
tl]cozone resistance requirements of MIL-I-3930.

3.4.5 Ldcntification of product.- The reel shall be marked for
identific:lticlllwith the following: Type, grade, class per MIL-C-442D, date,
name of manufacturer and number of feet.

3.5 Workm;nshi?.- The cable shall be clean, smooth, uniform in cross
section and free from cracks or any defect nog representative o: high
grade cable manufacturing technique.

4. QUALITY ASSUP4NCE PROVISIONS

4.1 Responsibility ior inspection.- Llnlcssotl~cruiscspecified in the
contr:lctor purctlaseorder, the supplier is responsible for tl)rp~~rform(tncc
I\c:111~!t.%p(,cLinn rL-qUirL*mC’[lEs as Sp~CifiCd herein. Except ns otl~crwise
sp~.cificdi:ltliccontract or order, Lllcsupplier may use his uwn or :lny
otlt~~r[:icilitiussuitable for the performance of the inspection require-
ments spccificd l~ercin,unless disapproved by the Covernmcnt. The
Lhvcrnment reserves tl]cright to perform any of the inspections set forth
in chc specific.ationwhere such inspections are deemed necessary to assure
supplies :tndservices conform to prescribed requirements.

4.1.1 General provisions.- The quality assurance provisions of this
specification and of other documents referenced herein form the basis for
inspection.to be performed by the suppLier. Inspection shall be in accord-
ance with 4.2.2. Definitions of inspection terms not otherwise defined
herein shall be as listed in MIL-STD-109.

4.2 Lot acceptance inspection.

4.2.1 In~pe~tion lotO- Unless otherwise specified by the contracting
officer, an inspection lot shall consist of reels or spools of one type,
class, grade, and conductor AWG produced under essentially the same
conditions and offered for inspection at one time. The unit of product “
Cor cictermininglot size shall be one 3pool or reel. The sample unit
sllilllbc il Zcngth of cable sufficient for performing 211 required tests.

4-2.2 Ex=mlnacion and tescs.- Examinations and tests related to
SL$CtlOIl 3 heroin shall be performed on a defect (individual characteristic)
basis in accordance with MIL-STD-105. Examinations and tests for packaging,
packing and marking shall be in accordance with MIL-C-12000 and Section 5
l~crein. The tabulated classification of defects shall constitute the
minimum inspection to be performed by the supplier prior to Government
acceptance or rejection by lot. The Government reserves the right to
inspect for any applicable requirement, and to reject individual non-
conforming items.

6
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TABLE IV - CLASSIFICATION OF DEFECTS

CRITICAL: NONE

MAJOR : AQL 1.0% Inspection Level 11 Rcc]uircmcnt

101. Resistance (Type 111) 3.2.1.2.1
102. Size 3.2.2
103. Separator (colors) 3.2.4
104. Breaking strength (Type 111) 3.2.5
105. Insulation (thickness) 3.3
106. Vinyl-polymer compound (color) 3.3.1
107. Dielectric strength 3.4.1
108. Insulation resistance 3.4.2
109. Flexibility 3.4.3
110. Ozone resistance
111.

3.4.4
Identification of product 3.4.5

112. Workmanship 3.5

MINOR: NONE

Test
Procedures

4.5.3
4.5.5
4.5.6
4.5.7
4.5.8
4.5.8.1
4.5.9.1
4.5.9.2
4.5.9.3
4.5.9.4
4.5.10
4.5.11

4.2.3 Disposition of nonconforming product.- Rejected lots shall be
screened for all defective characteristics. Removal or correction of
defective units and resubmittance of rejected lots shall be in accordance
with “Acceptance and Rejection” as specified in MIL-STD-105.

4.3 Process control tests.

4.3.1 General.- One reel or spool shall be selected at random as a
control sample from each 200 produced, or from each months production.
whichever occurs first. The control sample shall have successfully met
all other acceptance tests specified herein, and shall then meet the
following requirements and tests:

Test
Control Test Requirement Procedures

301. Construction 3.1 4.5.1
302. Material 3.2 4.5.2
303. Conductor 3.2.1 4.5.2.1
304. Separator (fungus test) 3.2.4 4.5.6
305. Insulation (physical property 3.3 4.5.8

values)
306. Vinyl-polymer compound (fungus 3.3.1 4.5.8.1

resistance)

4.3.2 Environmental.- one reel or spool shall bc select,’d:It rnt]tltw
as a control sample from each 100 produced, or from e,acl)mol~tli’sproducliilll,
whichever occurs first. The control sample shall have met all other
::cceptancetests specified herein, and shall meet the following requirements
lnd tests:

7

Downloaded from http://www.everyspec.com



MIL-C-L:*2D

Test
Control Test Requirement Procedures

307. Heat resistance 3.3.1*1 4.5.8.2
308. Synthetic rubber compound aging 3.3.2.1 4.5.8.3
309. Natural rubber compound aging 3.3.3.1 4.5.8.4

4.3.3 Control test failure.- Should any one item of a control test
sample fail to meet the specified test requirements, acceptance of the
product will be suspended by the Government until necessary corrections
have been made by the contractor and the resubmitted samples have been
approved.

4.4 ‘1’cstequipment and inspection facilities.- The test equipment
and inspection facilities shall be of sufficient accuracy, quality and
quantity to permit pcrfomnance of the required inspection. The supplier
shall establish calibration of the test equipment to the satisfaction of
the Government.

4.5 Test methods and procedures.

~Q~ol c~nstruction.- Construction of the cable to permit separation
ef the individual conductors shall be tested by taking a two-foot speci-
men and slitting the”end approximately 1/2 inch in length between the two
conductors. Grasp each conductor and tear the entire two foot length.
The cable should separate cleanly without exposing any bare wire.

4.5.2 Materlal.- The materials as specified in 3.2.1, 3.3.1, 3.3.2,
and 3.3.3 shall be in accordance with 3.2. The contractor shall supply
the Government with certification of compliance for all materials.

4.5.2.1 .Conductor.- The material for Types I and 11 conductors shall
be inspected in accordance with QQ-U-343 to meet the requirements of
3.2.1.1 and Type III conductor shall meet the requirements of 3.2.1.2.

4.5.3 Conductor resistance (Type 111).- Resistance of tileType 111
conductor of the finished cable shall be tested in accordance with Method
6021 of Fed. Test Method Std. No. 228 and in accord~nce with 3.2,1.2.1.

4.5.4 Joints.- The joints will be considered acceptable when the
diameter, conductoz resistance, flexibility and tensile stre,lgthtests
have been successfully met in accordance with 3.2.3.

4.5.5 Size.- Conductor diameter, either stranded or solid conductor
shall be inspected in accordance wi<h Table I and QQ-W-343 in accordance
with 3.2.2.

8
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4.5.6 Separator.- The s~parator when used for Class 2 and 3 cable
shall be checked visually to ascertain its presence and color in accordance
with 3.2.4. Fungus resistance shall be in accordance with Method 508 of
MIL-STD-8L0.

4.5.7 Breaking strength (Type 111~.- The breaking strength of the
TYDe III finished cable shall meet the requirements of 3.2.5 and be
d~~ermined by usinga specimen of full cross section with the insulation
intact. The ends of the specimen shall be secured to the fixtures
attached to the stationary and movable heads of the testing machine by
wrapping the specimen once around the fixture and making the end fast to
the fixture. The fixtures shall be cylindrical, not less than 1/2 inch
in diameter and positioned with their axes normal to and about l!2 of the
radius from the centerline of pull of the machine. The distance between
centers of the fixtures at the start of the test shall be approximately
10 inches with the sample taut. The speed of travel of the movable head,
without load shall be not more than 1/2 inch per minute.

4.5.8 Insulation (Classes 1, 2 and 3).- Insulation thickness shall be
inspected to Method 1013 of Fed. Test Method Std. No. 228 to the tolerances
as.specified in 3.3. The physical property values as specified in Tables
IX and III shall be tested in accordance with Table V using dumbbell speci-
mens cut from sheets of the same material.

TABLE V

Test Test Method of Fed. Std. No. 601

Tensile strength 4111
Elongation, ultimate 4121
Tension set 4411
Accelerated aging 7001

4,5.8.1 Vinyl-polymer compound (Class l).- The color of the
insulating material shall be visua”lLychecked, and the fungus resisrant
requirement of 3.3.1 shall be tested and evaluated in accordance with
Method 6091 of Fed. Test Method Std. No. 406 - Rating 1.

&.5.8.2 Heat resistance.- Heat resistance shall be determined by tl~c
“Blocking Test,” in accordance with Method 1131 of Fed. Test Method SECI.
No. 406,-and the requirements of 3.3.1.1. The test specimens shall IJ(Scllt.
from tilesheet used to obtain the tensile strength spccimcns of ‘L’:[IJ1l’V.

4.5.8.3 Synthetic rubber compound aging.- Prior to the p}tysid:ll
property tests of Table III, the synthetic rubber compound shall I)t,i;ivl,,)
the “Oxygen Pressure Test,” Method 7111 of Fed. Test Method Std. No. 601
to the requirements of 3.3.2.1.

4.5.8.4 Natural rubber compound aging.- This material shall be given
the “Oxygen Pressure Test” as specified in 4.5.8.3 to the requirements of
3.3.3.1, prior to the tests specified in Table V.

9
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4. 5.9 Finished cable.

4.5.9.1 Dielectric strenEth.- This test shall be performed in accord-
ance with Method 6111 of Fed. Test Method Std. No. 228 and the requirements
of 3.4.1.

4.5.9.2 Insulation resistance.- This test shall be performed at a
temperature of 15.6°C in accordance with Method 6031 of Fed. Test Method
Std. No. 228 and the requirements of 3.4.2. This test shall be performed
as soon as possible after the dielectric strength test.

4.5.9.3 Flexibilityy.- This test shall be performed on a specimen t>f
finislllwlcable approximately 7-1/2 inches long. The spechncn shall bc in
:1 ltoI1-fl(~xLIdposition while exposed to tileternpt,raturcsspt>cificdill3.4.3.
ALtc,rtl)crmalt“quilibriurnis reached, a 1 inch mandrel shall bc sc~cur~,ly
clmpcd at bur!~ends in a horizontal position to prevent rotation and tl~e
spcciiucnwrapped twice around the mandrel. A 5 kilogram weight shall bc
suspcnd~’dfrom onc cnd of the specimen from the mandrel. The two turns of
tllcspecimen sliallbe completely in contact with the mandrel prior to
releasing the weight so that the specimen wiil be kept taut when unwinding.
Tilefree end shall not be longer than 1/2 inch to permit rapid unwinding
of the specimen from the mandrel co occur. The mandrel shall be positioned
at sufficient height to permit the specimen to drop free after unwinding
from the mandrel. The specimens and test equipment shall be maintained at
the specified temperature during the test, and the specimens shall be left o

undisturbed at that temperature for 5 minutes thereafter. The specimens
shall then be visually examined for any cracks, cl,ipsor otherwise being
damaged.

4.5.9.4 Ozone resistance.- Cable shall be tested in accordance with
the ozone resistance test of MIL-I-3930 and examined for compliance with
3.4.4.

4.5.10 Identification of product.- Inspection for identification bf
product shall be by examination for conformance with 3.4,5.

4.5.11 Workmanshipp.- Inspection for workmanship shall be visual in
:Iccor<anccwith the requirements of 3.5.

5. PREPAl~TION FOR DELIVERY

5.1 Levels A, B, and C.

5.1.1 Packaging and packin~.- The cable shall be cleaned, preserved,
packaged, packed, and marked in accordance with MIL-C-12000.
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6. NOTES

6.1 Intended use.-
for use as follows:

Intended Use

1. Lt’adwire in firing

.

MTL-C-b42D

Cable covered by this specification are intended

Type Class A.W.C,

explosive I 1 20
. cl~;!rgcsclcctricaliy in II 1 18

demolition operation 111 L 18

?-. I{ockctconductors IL 2 22, 2(3

3. General military application I, 11 1, 2, 3 ~o, 18

wli~~revolta~e does not exceed
3of)volts

b.? (JrdcrillKd~t=.. Pt-ocuremcntdocumcn~s should spcciiv tl~,.i,~ll,~i~il}..

(a) TiLle, number, ,anddnte of this spucific:ltiun.
(b), Cable type, class, grade, and conductor A.W.(;.

(see 1.2 and T.~blcI).
(c) Quantity required.
(d) Selection of applicable levels of preservation, packagins,

and packing (see 5.1).

6.3 Cross-reference of cLassifications.- The following table sl~ows
all items of older classifications and their equivalent in this issue.

Old New

I
Type A.W.C. Type Class A.W.G. I

I
I 20 I 1 20 !“

I
11 18 II 1 18 ;I

I 111 18 11] 1 18 “
TV 20 II ~ 20
v 22 11 2 ‘2’J i

I
VT 18 11 ~ 18

I
~
I

1 Cl!lss1 Grade A i
1 class 2 ‘ “ Grade B

I

11
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6.4 A heavy duty battery clip is required to suspend the weight from
the specimen (4.5.9.3) since at low temperatures the surface of the coating
becomes too hard to permit any other type of attachment to be effective.
For this purpose, a No. 21 Mueller Universal battery clip has been satis-
factory in the past.

Custodii~r~s:
Army - MU
Navy - OS
Air Force - 85

Review activities:
Army - MU, MI, EL
Navy - 0s
Air Force - 85
Other - NSA

User activities:
Army - MX, A’J,AT
Navy - Me
Air Force - None

12

Preparing activity:
Army - MU
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INSTRUCTIONS: In s continuingefforttomake our statadardiiation documentsbetter,theDoD providesthinfotnlforw in
mbrnittingcommentsand suggestions for improvernenta. All uaem of military standardization documenb are invited LOprovide
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pro blerna. Enter in bIac’ 6 any remarka not reiated to a specific paragraph of the document. If block 7 M filled out, an
acknowledgement will be mailedtoyouwithin30 daystoletyouknow thatyourcommentswerereceived and are heir.g

considered.
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