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MIL-C-5136C
8 March 1968

Superseding
MIL-C-5.368
12 Hovember 1959

MILTTARY SPECIFICATION

CABLE, POWER, ELECTRICAL POLYCHLOROPRENE
SHEATHED, BUHA CCMPOUND INSULATED

Thie specification io mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers buna compound insulated single-conductor or multi-
conductor electrical power cable covered with gpolychloroprene sheath.

2.  APPLICABLE DOCUMENTS

2.1 The following documentn, of the igsue in effect on date of invitatfon for
bids or request for proposal, form a part of this specification to the extent speci-

fied herein:

EPECIFICATIONS

Federal
J-Cc-98
QQ-W-343

Military
MIL-I-3930

MIL-C-12000
STAHDARDS
Federal

FED. STD. HO. 2k2

Cable and Wire, Insulated; Mathods of Sampling
and Testing

Wire, Electrical and Honelectrical, Copper,
(Uninsulated)

Inoulating and Jacketing Compounds, Electrical
{tor Cedle, Cord, and Wire)
Cable, Cord, and Wire, Electrie, Packaging of

Cable and Wire, Electrical {Power, Fixed
Installation)

/FSC 3152/
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Military
MIL-5TD-100 Engineering Drawing Practices
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-130 Tdentifiastion Marking of US Military Property
MIL-STD-686 Cable and Cord, Electrical, Identification Marking
and Color Coding of
MIL-STD-831 Test Reports, Preparastion of

{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 contrecting officer.)

3. REQUIREMENTS

3.1 Preproduction.- This specification maekes provisions for preproduction testing.
3.2 Design and construction.- Voltage rating, number of conductors, conductor

size, and minimum number of strands for cables covered by this specification as
listed in table I shall be as specified {see 6.2).

TABLE I. Stranded conductors

No. of strands Cable nominal
Voltage No. eof Conductor size per conductor diameters
rating conductors AWG (minimum} (inches)
300 2 16 19 YT
600 2 1h 37 468
600 1 12 T .281
600 2 12 T .500
600 2 16 T b3y
600 1 2/0 19 .T6S
600 7 IC-12 Solid 671
6C-16 Solid
600 15 1¢c-12 Solid .906
14C-16 Solid

3.2.1 Conductor.- Conductors shall be soft drawn copper type S or type C,
class B, in eccordance with QQ-W-343, Conductors shall be protected by a continuous
lcoating of tin, lead, or a metal alloy that will not be affected by the insulatiod.

) 3.2.1.1 Splices.- The splices in the conductor shall be in accordance with
QQ-W-343.

3.2.1.2 Stranding.- Unless otherwise specified (see 6.2), the conductors used
in all cable shall be concentrically stranded.

3.2.1.3 Area of conductors.- The area of cross section of the completed conduc-
tor shall not be less than-98 percent of the area specified in table II. The area of

a cross section of a conductor shall be considered to be the sum of the cross sectional

areas of its component strands at any point when measured perpendicular to their axis.
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3.2.1.5k Resistance.-
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TABLE II. Conductor resistance
Conductor size Ohms resistance per

AWG Area CM 1,000 feet

16 2,583 k., 350

1k L 110 2.679

12 6,530 1.685

2/0 133,100 0.08266

The resistence of any conductor per 1,000 feet of complete

cable at +20° C ghall be not greater than the applicable value listed in teble II. In
tulticonductor cables, a 2 percent increase abave the values listed in table II is per-

nisaidble to allow for the increaced length of conductor.

3.2.2 Insulation.- The insulation shall conform to typ

MIL-I-3930.
3.2.2.1 Insulatfon thicknens.- The average thickneas o
lnct less than that specified in table III.
Tanms tham Of cavaacd 8 dha ceca— o =a | T

P ) . —
not less than 90 pcruuut af the GVErage thickness.

Ithan one layer, aodj)acent layers ghall be vulcanized into a ho

e I5 as specified in

f the insulation shall be
The oinimum thicknens at any point shall he
If inpulation is applied in core
mogeneous mass and this

wans oholl be taken as a vhole for all measurements and tests.

TABLE III. Inpulation thickness
Avernge thicknesns | Average ‘thickpess
Voltage Conductor size aof ingulatiecn on of gheath on single
rating AWG each conductor conductor cable (in
(in 6Lth of an 6kth of an inch)
inch)
300 16 2 -
600 16, 1k, 12 3 3
600 2/0 1 k

3.2.2.2 Insulation reniotance.-

The insulation resistance of the conductors

at +15.5° C shall be not legs than that calculated from the following formula:

R=Klog D
d

Where:
R = Ingulation resistance at +15.5° C

et B ey

4 - mmas Y AN
AU LCHLILLD PGl L ,VWWV 1S0w

D = Qutside diameter of inoulated
conductor in inchep

d = OQutoide diameter of uninsulated
conductor in inches

K = Constant for the insulating material,

and ghall be 2,000 for the {nsulating
material designated in this specification

See NHOTE on page 4.

(V]
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NOTE: If the temperature at which the insulation resistance was measured differs from
+15.5° C, the resistance shall be corrected to that at +15.5% C by multiplying the
measured value by a coefficient corresponding to the temperature st which the measure-
ment was made. The coefficient for the material used should be cobtained from the manu-
facturer as the coefficient for the insulating material will vary with different formu-
lations of~the compound.,

3.2,2.3 Repair.- Where repairs of Joints are made in the insulation, the work
shall be done in such B manner that the repaired part of the Joint, and ell parts
affected in the process shall be as strong and durable electrically and mechanically
as the remainder of the isulation, and shall conform to all the thickness limitations
specified in 3.2.2.1.

3.2.2.4 Cabling.- The individual conductor of a multiconductor cable shall be
asgsembled to form a round cable., Each conductor of a multiconductor cable shall be
identified by a different color, by coloring the insulation or by a colored tape,
braid, or neoprene paint covering applied over the insulation. The color coding shall
comply with the color scheme for electrical cables as specified in MIL-STD-686. The cable
shall be laid up with a round suitable lay. Where necessary, the interstices may be
filled with saturated Jjute.

3.2.3 Sheath.- The sheath shall conform to type JN as specified in MIL-I-3G930.
The sheeth shall be tightly ond concentrically formed around the core, The sheath
shall also adhere tightly to the insulation of single conductor cable when applied to
the insulation. A compound filled tape or braid may be used between the insulation and
sheath on conductor aize No. 2/0. The average thickness of a sheath shall be not less
than the values specified in tebles IIT and IV. The minimum thickness at any point
shall be not less than 90 percent of the average thickness.

TABLE IV. Sheath thickness

Diameter under sheath Thickness of sheath on
{inches) multiconductor cable
{in 64th of an inch}
0 - 0.425 2
0.426 - 0.700 6
0.701 -~ 1.050 7

3.3 Alternate design and construction.- When specified by the procuring
activity, other than military, the requirements specified hereir may be waived for
the cables listed in table V, and these cables furnished in accordance with the re-
quirements indicated. (See 6.2.)

TABLE V. Cable regquirements

Cable Alternate requirements
300V, 2 conductor, Underwriters Laboratory,
No. 16 AWG Type SJO
600V, 2 conductor, Underwriters Laboratory,
t No. 1b4 AWG Type SJO
i 600V, 1 conductor, FED. STD. NO. 2h2
: No. 12-AWG
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3.4 Interchangeability.- All parts having the same manufacturer's part number
shall be functionally and dimensionally interchangeable. The drawving nupber require-
ments of MIL-STD-100 shall govern changes in the manufacturer's part numbers.

3.5 Identification of product.- Each reel of cable shall be marked for identi-
fication in eccordance with MIL-5TD-130. The additional identificetion dats to be
applied to each reel shall consist of the following:

Size of conductors

Rumber of conductors
Voltage rating
Length of cable L feet

3.5.1 Reels.- Each reel ghall be plainly marked on the outaside of both ends
with the information specified in 3.5. Paper lobclo ghall not be used., Each reel
shall have a permanent-type label, tag, or plaote marked with the information speci-
fied in 3.5 attached on the inside of a flange o that it will be visible when the
reel i{s unlagged. The label, tag, or plate shall remain in place when all or part of
the cable is removed.

3.5.2 Marker threads.- Marker threads shall be provided in the 7- and 15-con-
ductor control cables and in the single-conductor, size 2/0 cable, to identify the
canufacturer. The marker threads shall be nonhygroscopic. The number of marker
threads and color of each thread shall be identical to that utilized by the manufec-
turer to identify other cables.

3.5.3 Surface marking of cable.- The maonufacturer's name and the contract
number shall be legibly marked on the gurface of all 7- ard 15-conductor control
cables and on all pingle-conductor, size 2/0 cable procured directly by the Govern-
ment. The markingo ghall be of paint or ink and at intervals not exceeding 10 feet.
The markings shall be durnble and not readily smeared during handling of the cable.

3.6 Workmanghip.- Workmanship chall be of the quality necessary to produce cable
free from all defects vhich affect proper functioning in service. The exterior sur-
faces shall be gmooth, uniform, and free from splintera, ridgeo, grooves, indentations,
end protuberances.

L,  QUALITY ASSURANCE PROVISIONS

U,1 Responsibility for ingpection.- Unleps othervige specified in the conmtract
or purchase order, the supplier ic responsible for the performance of all inspection
requirements as specified herein. Except as othervige gpecified, the supplier may
utilize his own facilities or any other comemercial laberatory acceptable to the Govern-
ment. The Government reserves the right to perform any of the Inspections set forth in
the specification vhere such inspections are deemed necespary to assure supplies and
gervices conform to prescribed requirements.

4.2 Classification of inspection.- The examination and testing of the cable
‘shall be clossified as follovs:
(a) Preproduction inspeetion (L.3)

(b) Quality conformance inopection (4.L)
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4,3 Preproduction inspection.-

4.3.1 Preproduction test sample tested by the contractor.- The contractor shall
subject 50 feet of cable to the preproduction tests specified in L,3.2.

4,3,2 Inspections.- Preproduction inspection shall consist of all tests speci-
fied under §.86,

4.3.3 Preproduction test report.- After the contractor completes the preproduc-
tion inspection he shall prepare a preproduction test report in accordance with
MIL-STD-831 and furnish three complete copies of the report to the procuring activity.

4.4 Quality conformance ipspection.- Quality conformance inspection shall
consist of':

{a) In-process inspection (
(b) End-product inspection

L.4,1 In-process inspection.- In-process inspection shall consist of the
following:

{a) Individusl wire strand inspection (b.4.1.1)
(b} Uninsulated conductor inspection ({4.4.1.2)
{(c) Insulated conductor inspection {(4.4.1.3)

4. k.1.1 Individuaml wire strand inspection.-

4.4.1.1.1 Lot.- A lot of individual wire strand shall consist of reels of the
same coating and size produced at the same time from the same source.

L.4,1.1.2 Sampling plan.~ Each reel in the lot of individual wire sirend shall
be inspected for conductor coating as specified in 4.6.3.

L.,k,1.2 Uninsulated conductor inspection.-

4,4.1.2.1 Lot.- A lot of uninsulated conductors shall consist of reels of the
same coating and size, stranded or solid, produced at the seme time from the same
source,

L.4,1.2.2 Sempling plea.~ Each reel of siranded or solid wire shall be inspected
for the conductor wire size as specified in 4.6.2. 1In the case of scolid wire conduct-
ors, this inspection may be done concurrently with the coating inspection of k.k.1.1.2.

L.4.1.3 Insulated conductor inspection.-

. h.h,1.3.1 Lot.- A lot of insulated conductors shall consist of each reel of the
same gize and insuletion meterisl from the seme batch.

L,4,1.3.2 Sampling plan.~-

4.4.1.3.2.1 Eeach reel shall be inspected for conductor resistance as specified
in 4.6.k,

&
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h.b.1.3.2.2 A gample length of insulated conductor, not less than 2 feet long,
shall be taken freom six randomly selected reels in the lot and subjected to the
insulation thickness test of L.6.7 end insulation material test of 4.6.9.

4.4.2 End-product inspection.-

b.5.2.1 Lot.- A lot of completed coble shall be defined as that length of com-
pleted cable on reels obtalned from one batch of sheath materisl and of the pame con-
ductor and size.

k.b.2.2 Sampling plen A.- Six gample reelo shall be gelected at random from each
lot of reelo of completed cable. A lengtl of cable, at leost 2 feet long, shall be
tnken from each of the sample cablen and cubjected to the pgheath material test of
k.6.120 and sheath thickneas test of L.6.5.

h.h.2.2.1 Relection ond retest.- When one or more samples from a lot fail to
zeet the opecification, acceptonce of all cable in the lot ghall be withheld until
the extent and cauge of the fnilure are determined. After corrections have been made,
ingpection of 4.4,2.2 ghall be repented for the lot vhich failed.

4,4.2.3 Sampling plan B.- Each reel of completed cable in the lot chall be sub-
Jected to the following inopecticns:

(a) Examinetion of product ({4
{b) Dielectric ptrength (&
(¢) Inpulation resictance (L

L,h,2.3.1 Relection and retest.- When a reel {n the lot fails to meet any of the
specified examinations and tests, acceptance of all reels in the lot will be withheld
until the extent and couse of foilure ore determined. After corrections have been made,
reinspection will be made in accordance with b.k.2.3.

4.h.2.% Individual inopection moy continue.- For production reasonno, individual
inspections may be continued pending investigaticn and correction of any failure under
gsempling plans A or B. However, oubmiscion to the Government for acceptance shall not
be made until it has been determined that the entire lot meets all the requirerments of
this specification.

4.b,3 Defecto in cable already accepted.- The inveotigntion of a test failure
could indicate that defects may exist in cable already accepted. If so, the centroactor
shall fully advige the procuring activity of all defecto likely to be found and methods
of correcting thenm.

5,5 Test conditionn.-

5.5.1 Unleco othervige cpecified, teots chall be conducted at room temperature,
pressure, and huzmidity.

k.6 Inspection methodso.-

L,6.1 Examination of product.- The cable phall be carefully ingpected to deter-
mine compliance with this. specification with respect to workmanship, conatruction, and
dimensions not otherwise inspected during the followving tests.

1
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4.6.2 Conductor wire size.- The size of the uninsulated conductor shall be
examined in accordance with QQ-W-3h3,

4.6.3 Conductor coating.- The coating tests shall be in accordance with QQ-W-343.

L.6.4L Conductor resistance.- The resistance of each reel shall be determined by
using test Methed 6021 of J-C-98.

L.6.5 Dielectric sirength.- Each reel of completed cable shall withstand without
failure the high potential tests listed in table VI. The high voltage tests shall be
in accordance with test Method 6111 of J-C-98.

TABLE VI. High potential tests

Voltege Conductor size Test voltage
rating AWG
300 16 1,000
600 16, 1L, 12 3,000
600 2/0 L .000

L.6.6 Insulation resistance.- Each reel of ceble shall be subjected to test in
accordance with test Method 6031 of J-C-98 to determine compliance with the insulation

resistance requirements specified in 3.2.2.2. This test shall be conducted immediately
following the “est specified in 4.6.5.

4.6.7 Insulation thickness.- The average thickness of insulation shall be tested
in accordance with test Method 1011 of J-C-98. The calculated insulated thickness shall
meet the requirements specified in 3.2.2.1.

L.6.8 Sheath thickness.- The average thickness of the sheath shall be determined by
measuring the ocutside diameter of the sample length of completed cable and subtracting
the diameter of the conductor plus the separator, if one is used, plus twice the thickness
of the insulation from it. The difference shall be divided by 2, and the result taken as
the thickness of the sheath. Measurements shall be taken by the seme method as specified
in 4.6.7. The celculated sheath thickness shall meet the requirements specified in 3.2.3.

%.6.9 Insulation material.- The three samples of insulation material shall be tested
to determine compliance with the requirements specified for this material in MIL-1-3930.
If one or more of the samples fail to conform to the requirements specified, the cable
made up with that batch of insulation material shall be rejected.

4.6.10 Sheath material.- The three samples of sheath material shall be subjected
to tests to determine compliance with the physicel requirements specified for this mater-
ial in MIL-I-3930. If one or more of the samples fail to conform to the requirements
specified, the cable made up with sheath from that lot of sheath shall be rejected.

li,7 Inspection of preparation for delivery.- Preparation for delivery shall be
inspected for conformance to section 5,

5. PREPARATION FOR DELIVERY

5.1 Preservation and packaging.-

5.1.1 Cables shall be prepared for delivery in accordance with MIL-C-12000.
Packaging shall be as specified for level A.

8




5.1.2

Cable lengths.-
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Unless otherwise specified (oee 6.2) cable shall be pro-

cured in the following lengths:

5.1.2.1 Tolerancen.-

1C-2/0. vt iiinrnnnrecnnn ++.1,000 feet
TC control...civrrenracsnsas 2,000 feet
15C control..civevsnacesss ..1,000 feet
All others...... vessssensesa9,000 feet

The length of the cables supplied chall not vary more

than -0 to +10 percent of the voluen gpecified in 5.1.2.

I 5.2 Pocking.- Packing shall be l:vel A in accordonce with MIL-C-12000.
5.3 Marking.- The exterior of each reel ghall be carked in accordance with
MIL-STD-120. The nomenclature ghall be as folloveo:
CABLE, POWER, ELECTRICAL, POLYCELOROPRENE, SHEATHED, BUINA CQMPOUND
INSULATED.
5.3.1 Additionnl marking not covered by MIL-STD-1 The following marking

shall also be added:

Size of conductors
[umber of conductors
Voltage rating

Length of cable

6. HNOTES

6.1 1Intended uge.-
cuits at both temporary and permanent installatfons.

feet.

The cables are intended for use in airport lighting cir-
They shnll be constructed for

continuous outdoor service, either on the surface of the ground, buried directly in
the ground, or subrerged in water.

6.2 Ordering data.~

Procurecent documents should opecify the following:

(e)

6.3 Marginal indicia.-

Title, number, and date of this opecification.
Voltage rating, number of conductorn, minirum number of ctrands
and conductor cize (gee 3.2).
Stranding required, iZ other than concentrically stranded (see 3.2.1.2).
Hh?n requirements for cables listed {n table V are to be walved
see 3.3).
The length of cable to be supplied, if other than a3 gpecified in 5.1.2.

The margino of this specification are oarked to indicote

vhere changeos, deletiono, or edditions to the previocus isoue have been oade.
done ao o convenience anly and the Covernment assumes no liability vhatgoever for any
innccuracicl in these notations.
are cautioned to evaluate the requirements of thio document based on the entire con-
tent as vritten, irrespective of the marginnl notations and rclationohip to the laoct
previcus isoue.

This 18

Figurec are not oo marked. Bidders and contractors
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