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DETAIL SPECIFICATION SHEET

CABLE, SPECIAL PURPOSE, ELECTRICAL: LOW-TENSION,
HEAVY-DUTY, SINGLE CONDUCTOR, UNSHIELDED

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

The requirements for acquiring the product described herein shall consist of this specification sheet
and the issue of MIL-DTL-13486 listed in that issue of the Department of Defense Index of Specifications

and Standards {DODISS) specified in the solicitation,
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FIGURE 1. Configuration.
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FIGURE 2. Confiquration for optional construction.

Dimensions and configuration. See figure 1 and table I of this specification sheet.
Dimensions and configuration (optional construction). See figure 2 and table | of this specification

sheet.
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nsulation and sheath materials {optional construction).

MIL-DTL-13486/1C

Optional construction. Applicable to M13486/1-1 through M134861-17

Part or ldentifying Number (PIN): See table | of this spacification sheet.
Former part number; Sea table ! of this specification sheet,

TABLE 1. Cable data.

Chlorosulfinated polyethylene.

PIN Conductor size Diameter "A” (inch) Former part number
M13486/1-1 20 115 £.010 None
M13486/1-2 18 130 + 010 None
M13486/1-3 18 136 + .010 7722204
M13486/1-4 16 160 £.010 86090176
M13486/1-5 14 160 + 010 7720853
M13486/1-6 14 236 +.010 7056679
M13486/1-7 12 235 £ .010 7056678
M13486/1-8 10 300 £.010 None
M13486/1-9 8 360 +.010 7056677
M13486/1-10 & 422 £ .010 7056676
M13486/1-11 4 A86 + 010 8690175
M13486/1-12 2 810 £ .010 7056675
M13486/1-14 0 672 + .010 7056674
M13486/1-15 00 730+ 010 None
M13486/1-17 0000 .865 +.020 70566?4-1

NOTE:
1/ See table | of MIL-DTL-134886.

Custodians:
Army - AT
Navy — SH
Air Force « 11
DLA - CC

Review activities:
Amy - AR, CR
Navy - MC
Air Foree - 71, 82, 84, 99

CONCLUDING MATERIAL

Preparing activity:

DLA - CC

(Project 6145-2192-001)
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DETAIL SPECIFICATION

CABLES, SPECIAL PURPOSE, ELECTRICAL: LOW-TENSION,
HEAVY-DUTY, SINGLE CONDUCTOR AND MULTIPLE CONDUCTOR, SHIELDED AND
UNSHIELDED, GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers two types {shielded and unshielded) of insulated, heavy-duty,
single and multiconductor, electrical cables for use in low-tension circults (see 6.1)

1.2 Classification. Cable is of the following types and classes, as specified (see 6.1 and 6.2);

Type | ~  Unshielded
Type ll ~ Shielded

Class A —~ Bingle Conductor
Class B - Multiconductor

1.2.1 Size and arrangernent of conductors. Cable is furnished in the size or combination of sizes
and arrangement of conductors shown ort the applicable specification sheet or drawing (see 6.2).

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified In sections 3, 4, or 5 of this
specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as examplas. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specifled requirements
documents cited in sections 3, 4, or & of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards and handbooks. The following specifications, standards and
handbocks form a part of this document to the extent specified herein. Unless otherwise spacified, the
issues of these documents are those cited in the solicitation or contract,

Comments, suggestions, or questions on this document should be addressed to; Defense Logistics Agency,
Defense Supply Center, Columbus {DSCC-VALD, P.O. Bax 3990, Columbus, OH 43218-3990 or emaif to
WireCable@dsce dia.mil. Since contract information can change, you may want to verify the currency of this
address information using the ASSIST Online database at http;/assist.daps dla.mil.

AMSBC N/A FSC 61456
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FEDERAL STANDARD

FED-STD-791 - Lubrjcants, Liguid Fuels, and Related Products; Methods of
COMMERCIAL ITEM DESCRIPTIONS Testing

A-A-59551 - Wire, Electrical, Copper (Uninsulated)

A-A-52624 - Antifreeze, Multi Engine Type

(Coples of these documents are available online at http;//assist.daps.dla.mif or
hitp:/fassist. daps.dla.mitiquicksearch/ or from the Standardization Document Order Desk, Building 4D,
700 Robbing Avenue, Philadelphia, PA 18111-5094.)

2.3 Non-Government publications. The following documents form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

ASTM INTERNATIONAL

ASTM G21 - Determining Resistance of Synthetic Polymeric Materials to
Fungi

(Copies of these documents are available online at hitp://iwww.astm. org of from the ASTM
international, P.0. Box C700, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.)

2.4 Order of precedence. In event of a conflict between the text of this document and the references
cited herein (except for refated specification sheets), the text of this document takes precedence.
Nathing In this document, however, supersedes applicable laws and regulations unless a specific
axemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the applicable specification sheet. In the event of any conflict between the requiremaents
of this specification and the specification sheet, the latter shall govern,

3.2 Qualification. Cables furnished under this specification shall be products that are authorized by
the qualifying activity for listing on the applicable qualified products list before contract award (see 4.4
and 6.3).

3.3 Materials.

3.3.1 Strands. The individual conductor strands (see 6.4) shall be made of soft or drawn and
annealed, coated, type S, solid copper wire conferming to the applicable requirements of A-A-59551.
The strands shall be coated as specified therein using any applicable material specified.

3.3.2 Insulation. The insulation shall be such as to meet the construction and performance
requirements specified herain,
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3.3.3 Tapeor braid. The tape or braid shall be free from any substance that may have a
deteriorating effect on the insulation or on the sheath (see 6.4). Further, the tape or braid shall not be
adversely affected by the compounding ingredients of the insulation or sheath.

3.3.4 Sheath. The sheath shall be made of material that meets the performance requirements in
3.5.2 through 3.5.12. A polychloroprene-based material is preferred.

3.3.5 shielding {type I only}. The Individual strands for the shielding (see 6.4} shall be made of the
same material as specified in 3.3.1 for the conductor strands. The American Wire Gage (AWG) size of
the individual strands shall be 34.

3.3.6 Separator. The separator shall be made of a fungus resistant material that shall be free of any
substance that would have a deteriorating effect on the insulation or conductor. Further, the separator
itself shall not be adversely affected by compounding ingredients used in the cable construction or
process.

3.3.7 Recycled, recovered, or environmentally preferable materials. Recycled, recovered, or
environmentally preferable materials should be used to the maximum extent possible, provided that the
material meets or exceeds operational and maintenance requirements, and promotes econamically
advantageous life cycle costs.

3.4 Construction. Cable construction shall be in accordance with the applicable specification sheet
for the Part or Identifying Number (PIN) specified by the acquisition activity. The length of the cable shall
be as specified in the specification sheet or as specified by the acquisition activity (see 6.2, 6.5, and 6.6).

3.4.1 Conductors. Conductors shall consist of individual strands that shall be free from abrasion,
kinks, and flats. The conductors shall be continuous throughout their tength except joints in individual
strands shall be in accordance with 3.4.1.3. The conductar shall be intact and in clean conditior for
soldering when the separator is stripped from it.

3411 Gross section. The cross sectlon of any conductor shall conform to the applicable
requirements specified in table |,

3.4.1.2 Btranding. Stranding of the conductor shall be left or right-hand lay and, at the option of the
contractor, may be bunched, concentric, or rope lay. When an uninsulated portion is cut, the stranding
shalt not tend to unlay and the compteted conductor shall not tend to spread out.

3.4.1.3 Joints.

3.4.1.3.1 Sizes 0000 to 16. When the conductor is size 0000 to 186, joints shall be made by butt
brazing or twisting strands together. individual joints shall occur no closer together than one foot. In no
case shall the whole conductor be spliced at one point.

3.4.1.3.2 Sizes 18 and 20. When the conductor is sfze 18 or 20, joints shall be made by butt brazing.
Individual joints shall be finished so that the conductor diameter is not increased at the point of brazing.
Joints shall not occur closer together than 10 feet. In no case shall the whole conductor be spliced at one
peint.
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TABLE 1. Construction reguiraments for conductors.

Conductor . - Maximum diameter
. Minimum area Minimum

( jﬁ%) (circutar mils) number of strands of stranci?nﬁlg;anductor
20 985 10 41.0
18 1,575 16 52.0
16 2,360 19 61.0
14 3,753 19 76.0
12 5,966 19 96.0
10 10,338 105 132.0
8 16,180 133 176.0
6 25,725 133 218.0
4 40,905 133 272.0
2 65,495 663 345,0
1 80,170 812 384.0
0] 101,235 1,033 432.0
00 130,880 1,327 490.0
000 163,985 1,661 548.0
{000 207,715 2,104 615.0

3.4.2 Separator. A mechanical or chemical separator shall be applied between the conductor and
the insulation to prevent delerloration of the insulating compound and to provide for its easy removal
using commercial stripping procedures.

3.4.3 |nsulation. The insutating compound shall form a close fit over the separator without
adherence. As applied, the compound shall be seamless and shall be frae of any foreign material that,
under an llumination of 15 to 25 foof-candles, would be visible to a person having 20/20 normal ar
corrected vision.

3.4.4 Shielding (tyne Il enly), Shieiding of cables shall be In accordance with the applicable
specification sheet.

3.4.4.1 Splices. Spliced strands shall not occur more than once in any 4 feet of cable length.
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3.4.4.2 Caverage. The shielding shall provide not less than 85 percent coverage of the surface of the
underlying cable components. Percent of coverage shall be calclated as follows;

Parcent of coverage = (2F-F%) 100

- ND
“ P (Cos angle of advance)

Where: N = Number of paraliel strands between successive furns of a selected marker strand plus
the selected strand.

i} = Dilameter of a single strand,
Angie of advance = Angle whose tangent equals P/C.
P = Pitch of braid measured along the axis of the braid.
C = 3.14 (Outside diameter (OD) of cable ~ 2D).
3.4.4.3 Grounding of shielding {(class B only). Shielded insulated conductors (see 6.4) of

multiconductor cable shall be electrically connected in such a manner that grounding of the shielding of
one insulatad conductor will result in grounding of all shielding within the outer sheath.

3.4.5 Concentricity. The minimum thickness of the cross section of the insulatlon around each
conductor and of the cable sheath shall be at least .60 of the corresponding maximum wall thickness.

3,4.5.1 Wall thickness. The maximum wall thickness of an insulated conductor shall be the
maximum distance between the inner and cuter surfaces of the insulation when measured along a line
through the center of the circle deflned by the outer surface of the insulation. The minimum wall
thickness of the insulation shall be a simiiar distance measured along the same line, on the opposite side
of the conductor.

3.4.5.2 Wall thickness ratio. The ratio of the sheath minimum wall thickness shall be at least .60 of
the corresponding maximum wall thickness. (This requirement does not apply to two-conductor cable.)

3.5 Performance.

3.5.1 Insulafion flaws. Insuiated conductors shail withstand the voltage specified in table Il without

breakdown,
TABLE ll. Valtage requirement for insutated conductors.

Cenductor size Voltage (V rms) ¥
201012 2,000
10108 2,000

6 to 0000 3,000

1/ The frequency shali be 60 Hertz (Hz).

3.5.2 Finished cable flaws. Finished cables shall withstand the voltage specified in table il without
breakdown.
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TABLE !, Voltage requirement for finished cables.

Conducior size Valtage (V rms) ¥
Class A cable
2010 12 2,000
10408 2,000
6 to 0000 3,000
Class B cable
All sizes 1,000

1/ The frequency shall be 60 Hz,

3.5.3 High voltage to ground. Cable shall withstand the voltage specified in table |V without
grounding.

TABLE IV. High voltage o ground voltage requirements.

Conductor size Voltage (V rms)
Class A cable

2010 18 4,000

16 5,000

14012 8,000

10 to 0000 10,000
Clasg B cable

All sizes 6,000

3.5.4 High voltage heiween insulated conductors (class B only). Cables shall withstand an
alternating current voltage of 6,000V rms at 60 Hz between insulated conductors.

3.5.5 Fungus resistance. The cable shall be fungus resistant. After being exposed to fungus
conforming fo in ASTM (21, the cable shall meet the requirements of 3.5.3 and no evidence of fungal
growth {see 4.7.4.4),

3.5.6 High temperature resistance. The cable shall withstand 25042 degrees Fahrenheit (°F) without
breakdown of insulation or sheath,

3.5.7 Low temperature resistance. The cable shall withstand -65+3 °F with no evidence of cracking,
breaking, separation, or other damage.

3.5.8 Oil absermtion. Cable components shall show no evidence of cracking, rupture, or other
damage after immersion in ofl at 158 °F for 20 hours. For sizes 16 to 20, the outer diameter of the cable
shall not swell more than 25% in excess of the original cable diameter. Other size cables shall not swell
to more than 20% in excess of the original cable diametars,

3.5.9 Liguld immersicn. The cable components shall evidence no cracking, rupture, or other
damage after 20 hours of immersion in distilled water, a 5% (by weight) salt water solution, or ethylene
glycol canforming to A-A-52624.

3.5.10 Flammabilily. A flame, resulfing from application of a gas flame to the cable, shall travel at a

rate not exceeding one inch per minute. The cable surfaca shall not flame for mare than one minute after
the gas flame is withdrawn. Burning particles shall not fail from the cable,

6
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3.5.11 Qzone resistance. The cable shall evidence no cracking, rupture, or other deterioration, when
examined under 7-power magnification, after 300 hours of exposure to an ozone atmosphere in which the
concentration of ozone is 50£5 parts of ozone per 100 million parts of air by volume and the tempetature
is 1005 °F.

3.5.12 Longitudinal shifting (class B only), The longitudinal shifting of the Insulated conductor shail
be not greater than 0.125 inch (3,17 mm).

3.6 Color.

3.6.1 Insulation.

3.6.1.1 Clags A. Color marking of single-conductor cable is not required,

3.6.1.2 Class B. The color of the insulation of ¢loth braiding of the insulated conductors of multi-
conductor cable shall be in accordance with the applicable specification sheet or as specified by the

procuring activity (see 6.2). Color coding shall be recognizable,

3.8.2 Sheath. Color of the sheath shall be black.

3.7 Finish. The cable shzall have an even, smooth finish on the exterior surface. When the cable is
wound on reels or cails or is piled, adjacent lavers of the cable shall not adhere to each other.

3.8 Marking. The manufacturer's name or trade mark, CAGE code, date of manufacture, military PIN
(see 8.6), size, number of conductors, and the letters “OZ" shall be clearly and legibly marked on the
sheath at intervals of nat more than 2 feet. If the cable is class B, the number of conductors of each size
shall alsa be marked on the sheath in the same manner. The military PIN shall be as shown on the
applicable specification sheet. The date of manufacture shall be indicated by two numbers separated by
a dash. The first number (one digit) shall indicate the quartar of the year in which the cable was
manufactured and the second number shall indicate the year of manufacture (four digits).

3.9 Age. Unless otherwise specified (see 8.2), the cable shall be not more than nine months old (as
determined by the date of manufacture) at the time it is submitted to the Government for acceptance.
This requirement shall apply only to direct procurement of bulk cable by the Government.

3.10 Workmanship. Cable shall show no evidence of cracking, breaking, rupture, or illegible
marking.

4. VERIFICATION

4.1 Classification of inspections. The ingpection requirements specified herein are classified as
follows:

a. Qualification inspection (see 4.4},
b. Conformance inspection {see 4.5).

4.2 Requirements cross-reference mattix. Table V provides a cross-reference matrix of the
section 3 requirements tested or verified in the paragraphs below.
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TABLE V. Reguirements cross-reference matrix.

Title Requirement | Test method
paragraph paragraph
Qualification 3.1 4.4
Strands 3.3.1 4.7.1
Insulation 3.3.2 4.7.1
Tape or braid 3.3.3 4.7.1
Sheath 3.3.4 4.7.1
Shielding 3.35 4.7.2
Separatar 3,386 4.7 1
Recycled material 3.3.7 471
Construction 3.4 471,472
Conductors 341 4.7.2
Cross section 3.4.1.1 47,2
Stranding 3.41.2 47.2
Joints 3.4.1.3 4,7.2
Separator 3.4.2 4.7.2
Insulation 3.4.3 4.7.2
Shielding {type !l only) 3.4.4 4.7 1
Splices 3.4.41 4.7.2
Coverage 4.7.2
3.4.4.2
Grounding of shielding (class B only) 3.4.4.3 471
Cancentricity 3.4.5 472,473
Wall thickness/ Wall thickness ratio 3.4.5.1, 4.7.2,47.3
34582

Insulation flaws 351 4.7.4.1.1
Finished cable flaws 3.5.2 4.7.4.1.2
High voltage to ground 3.5.3 4,7.4.2
High voltage between insulated conducto 3.54 4.7.4.3
Fungus resistance 3.5.5 4.7.4.4
High temperature resistance 3.5.8 4.7.4.5
Low temperature resistance 3.57 4.7.4.6
Oil absormption 3.5.8 4.7.4.7
Liguid immersion 3.5.9 4748
Flammability 3.5.10 47.4.9
Qzone resistance 3.5.11 4.7.4.10
Longitudinal shifling (class B only) 3.5.12 4.7.4.11
Insulation 3.6.1 4.7.2
Sheath 3.6.2 4,72
Finish 3.7 4.7.2
Marking 3.8 47.2

| Age 39 4.7.2
Workmanship 3.10 4.7.2
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4.3 Inspegction conditions. Unless otherwize specified, ali inspections shall be performed in
accordance with the test conditions specified in the contract or order (see 6.2), all inspections shall be
canducted under the following conditions:

a. Air termperature; 7718 °F.
b. Barometric pressure: Site pressure.
¢ Relative humidity. Uncontrolled room ambient,

4.4 Qualification inspecfion. Gualification inspection shall consist of the inspections specified in
table V. Cable, specified in 4.4.1, shall be cut info a 4-foot length of cable. The 4-foot length of cable
shall be examined as specified in 4.7.2 and table VIl The additional specimens shalf be subjected to the
corresponding serles of tasts as specified in table Vi, with each tast performed in the order listed per the
test sequence. The test sequence shall be followed as listed in table VI,

4.4.1 Quatification samples. A sample (see 8.4) of cable no less than 75 feet in length, of each type
and class, of the applicable defense PIN shall be furnished for testing. Cable shall be representative of
the product proposed fo be furnished under the contract.

4.4.2 Qualification failure. Failure of any cable to pass the examination or any test in 4.4 may be
cause for the Gavernment {o refuse to conduct additional tests until the faults revealed by the Inspection
have been carrected,

4.5 Conformance inspections. Conformance inspections shall consist of:

a. Individual inspection (see 4.5.1).
b. Sampling inspection (see 4.5.2).

4.5.1 [ndividual inspection. All cable submitted for acceptance shall be subjected to the individual
tesls specified in table V1.




MIL-DTL-13486E

TABLE Vi, Classification of inspections.

Test Conformance Control
Title nggger;npehnt method Qualifjjcatlon — inspection . tests
paragraph Individual | Sampling
tests tasts

. 3.3 thru 3.3.4,
Materlals and 3.36,3.3.7, 34, 474 X
construction 344 & 3443
Materfals and gig ‘3: tmu
construction (see 3 4 42‘ 345 :& 4.7.2 X X
table Vill) 3.6 thru 3.10
Concenfricity 34.5 4.7.3 X X
insulation flaws 3.51 4.7.4.1.1 X
Finished cable flaws 352 47412 X
High voltage to
ground 353 4.7.4.2 X X
High voltage
batween insutated :
conductors (class B 3.5.4 4743 X
only)
Fungus resistance 3556 4.7.4.4 X
High temperature .
resistance 3.5.86 4.7.4.5 X X
Low temperature
resistance 3.5.7 4.7.4.6 X X
(cold bend)
Qil absorption 3.5.8 4.7.4.7 X
Liguid immersion 3.5.9 4.7.4.8 X X
Flammability 3510 4.7.4.9 X
Ozone resistance 3.5.11 4.7.4.10 X xX¥
Longitudinal shifting -
(class B only) 3.512 4.7.4.11 X

1/ Also see table VH.
2/ This test rhay be conducted at a reduced level than that used in qualification testing (see 4.7.4.10).

10
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TABLE Vil. Qualification test schedule.

Test Number of
specimens Length Inspection Test sequence
1 3 feet 4.7.4.6 Low temperature resistance {cold bend)
1 4.7.4.2 High voitage to ground
1 3 feet 4.7.47 Qil absorption
47486 Low temperature resistance {cold bend)
2 4742 High voltage to ground
1 2 feet 4.7.4.8 Liquid immersion (sait water)
4.7.4.6 Low temperature resistance (cold bend})
3 4742 High voltage to ground
1 2 feet 4.7.4.8 Liquid immaersion (distilled water)
4.7.48 Low temperature resistance (cold bend)
4 4.7.4.2 High valtage to ground
1 2 feet 4.7.48 Liquid immersion (ethylene glycol)
5 4.7.486 Low temperatura resistance (cold bend}
4.7.4.2 High voltage to ground
1 3 feet 4.7.4.5 High temperature resistance
8 4.7.42  |High voltage to ground
1 2 feet 4.7.4.2 High voltage to ground
7 4743 High voitage between insulated
conductors (class B anly)
8 1 20 inches 4749  [Flammability
5 3 feet 4.7.4.4 Fungus resistance
9 4.7.4.2 High voitage to ground
1 3 feet 4.7.4.10 Ozone rasistance
10 4.7.4.6 Low temperaiure resistance (cold bend)
4742 High voltage to ground
11 1 1 foot 4.7.4.11 Longitudinal shifting

(class B cable only)

1
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TABLE VIII. Visual and mechanical inspection.

Inspection Method of examination
Shielding materlal (type [l only) {see 3.3.5), Visual & SIEY
Cable diameter or length (see 3.4), SIE
insulation diameter (see 3.4), SlIE

Visual, removing insulation
as necessary, counting

Conductor, cross-section or stranding (see 3.4.1, 3.4.1.1, and strands If practical,

3.4.1.2) measuring several strand
diameters
Joints (see 3.4.1.3). Visual
Strippability (see 3.4.2). Visual
insulation and fit (see 3.4.3). Visual
Cancentricity of sheath (see 3.4.5). See 4,7.3
Concentricity of insulation (see 3.4.5), See 4.7.3
- . Visual, pushing shielding
Finish or color of sheath {see 3.6.2 and 3.7). back as necessary
Age limit {see 3.9), Same as above
Splices in shielding strands (type Il only) (see 3.4.4.1). Visual
Caoverage of shielding (type Hl only} (see Measuring pitch, and cable
3.4.4.2), diameter, computation
Color of insulation (class B only) (see 3.6.1.2). Visual

Visual, pushing shialding
back as necessary
Visual, pushing shielding
back as necessary

Marking on sheath (see 3.8).

Woarkmanship (see 3.10).

1/ SIE = Standard ingpection equipment,

4.5.2 Sampling inspection.

4.5.2.1 Lot formation. Unless otherwise specified (see 8.2), a lot shall consist of the minimum of the
following two quantities: all units of product (see 6.4) of the same defenise PIN produced by one
manufacturer during one month; or 300 units of product of the same defense PIN.

4.5.2.2 Sampling. Unless specified atherwise in the acquisition documents (see 6.2), sampling
inspection shall consist of the tests specified in table VI. These tests shall be performed on a production
lot basis. The inspection sample shall be product selected at random fram the production lot without
regard to quality and shall be of the size specified in table 1X. A 400t length shall be cut from the end of
each sample in order o conduct the tests specified in table VI and table VI and 4.5.2.2.1. If one or more
defects are found in the inspection sample, then the production ot shall be inspected for that particular
defect and defects removed. A second inspecticn sample shall be selected from the production lot and
all sampling tests again performed. [f one or more defective items are found in the second inspection
sample, the production lot shall be rejected and shall not be supplied to this specification.

12
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TABLE IX. Inspection sample.

Tg?gg?%n Sample size
1 1
208 2
9to 15 3

16 to 25 5
26 to 50 3
5110 90 13
91 to 150 20

151 10 280 32

281 to 500 50

501 to 1200 80

1201 to 3200 125
3201 to 10000 200
10001 to 35000 315

1/ Lot size will be based on number of
reels, spools, or coils of product.

4.5.2.2.1 Type li cables. During examination of type Il cables for material, splices, and coverage of
shielding, the sheath shall be removed from the cable, and inspection of shielding shall be performed in
tabie Vill. Examination for insulation diameter and cotor, and conductor cross-section shait be
accomplishad by cuting the sheath, tape, and filling compound away as necessary and inspecting as
indicated in table VL

4.6 Control tests,

4.6.1 Sampling. Unless otherwise specified (see 6.2), a sample of cable of length sufficient to
perform the tests specified in 4.6.2 shall be selected after the first 500 feet of cable of a given defense
PIN has been produced. Thereatfter, two samples of the length specified above shall be selected every
month throughout the duration of the contract, except that a length shall not be selected for control testing
until 50,000 feet of cabte, having the same defense PIN has been produced since the last control sampla
iength was taken. [f there has baen iimited production for a specific product for a period of two years, the
qualifying activity has the option of requiring the manufacturer to perform periodic control tests. If there
has been no production for a specific product for a peried of two years, the qualifying activity has the
option of requiring the manufacturer to perform periodic control tests prior to the next shipment of product.

4.6.2 Conirgl tests. Each sample selected specifled in 4.6.1 shall be idenlified as to production
period and shall be cut into three 2-foot specimens and two 3-foot specimens. Each 2-foot specimen
shall be subjected to a different test specified in 4.7.4.8 and subsequently to the tests specified in 4.7.4.6
and 4.7.4.2 in that arder. One 3-foot specimen shall be subjected to the tests specified in 4.7.4.5 and
4.7.4.2 in that order. The other 3-foot specimen shall be subjected to the test specified in 4.7.4.10 and
subsequantly to the test specified in 4.7.4.2.

13
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4.6.3 Failure. If a sample fails to pass any periodic control test, the manufacturer shall immediately
notify the gualifying aclivity and cognizant inspection activity of such failure and take corrective action on
the materials or processes, or both, as warranted, and on all units of product which can be corrected and
which were manufactured under essentially the same conditions, with essentially the same materials and
processes, and which are considered subject to the same failure. Acceptance and shipment of the
product shall be discontinued until a corrective action, acceptable to the qualifying activity has been
taken. After the corrective action has been taken, the periodic control test shalfl be repeated on additional
samples (all inspections, or the inspection which the original sample failed, at the option of the qualifying
activity}). Sampling tests (and periodic control tests, if applicable) may be reinstituted; however, final
acceptance shall be withheld until the periodic control tests have shown that the corrective action was
successful. In the event of fallure after inspection, information conceming the failure and corrective
action taken shall be furnished to the cognizant inspection activity and the qualifying activity,

4.7 Methods of inspection.

4.7.1 Materials and construction. Use of proper materials and construction methods shall be
determined by inspection of contractor records providing proof or certification that design, construction,
processing, and materials conform to requirements, Applicable records shall include drawings,
specifications, design data, receiving inspection records, processing and quality control standards,
vendor catalogs and certifications, industry standards, test reports, and rating data.

4.7.2 Examination. The cable shall be examined for proper construction as specified in table VIl
4.7.3 Conceniricity. The maximum and minimum wall thickness of each insulator and the sheath
shall be measured at one end of the test sample. Suitable magnification shall be used If necessary. The
ratio of each minimum wall thickness to the corresponding maximum wall thickness shall also be

computed. (If the cable has wo conductors, the sheath measurements shall be omitted.)
4.7.4 Performance.

4741 In-process.

4.7.4.1.1 Insulation flaws. Each length of insulated conductor shall be passed through the
suspended chains of the test electrode prior to being assembled into a finished cable. An alternating
current voltage, as specified in table 1, shall be applied between the conductor and the test electroda
{chains) so that each point on the insulated conductor surface shall be within a fraction of an inch of at
least one chain for not less than 0.15 second. A length of insulated conductor campletely surrounding
each insulation flaw revealed by this procedure shall be removed.

4.7.41.1.1 Testelectrode. The test electrode shall be an arcing electrode especially designed for
detecting insulation flaws in finished cable and cable companents. 1t shall contain closely spaced bead
chain or fine link mesh, suspended from one end. The chains shall be electrically connected and cover
an area of sufficient dimensions so the entire surface of the cable or Insulated conductor is within a
fraction of an inch of at least ane chain for the length of time specified in the respective test,

4.7.4.1.2 Finished cable flaws. Al finished cable shail be tested as specified herein. The cable
conductars shall be connected electrically. The cable shall be passed through the suspended chains of
the test electrode in the same manner specified for the insulated conductor in 4.7.4.1.1. Each point on
the sheath surface shall be within a fraction of an inch of at least one chain for at least .15 second. White
the cable is passing through the electrade (chaing), an alternating current voltage, as specifiad in table I,
shall be applied between the (uninsulated) conductors and the test electrode. A length of finished cable
completely surrounding each finished cable flaw shall be removed.

14
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4.7.4.2 High voltage to ground. The separator, insuiation, braid, tape or wrap, sheath, and shielding
shall be removed from each end of the test specimen leaving the conductor ends bare for a length of one
to two inches. The specimen shall be formed into a loop with the ends of the conductors twisted tagether.
If class B cable Is being tested, the Individual conductors shall be electrically connected. The loop shail
be immersed in salt water containing 5% sodium chloride, by weight. No less than 3 inches (76.2 mm)
not more than 6 inches (152 mm) of each end of each specimen shall profrude above the surface of the
salt water, Except as specifled in 4.7.4.8.1 for the fiquid immersion test (salt-water spacimens), the
specimen shall be conditioned in the salt water for five hours. An alternating current voltage with a
frequency of 60 Hz shall be applied between the (Uninsulated) conductor(s) and the water far not less
than one minute, The voltage shall be as specified in table IV. Cables which have two or more
conductors of different sizes falling under different test voltages in table [V shall be tested at the higher
voltage. The specimen shall be observed for physical signs of breakdown.

4.7.4.3 High voitage between insulated condugtors (class B only). After external shielding is

reamoved, the sheath, fape or wrap, and filling compound shaif be removed from both ends of the
specimen for a length sufficient to perform the test. Any internal shielding or cloth braid that becomes
exposed shail be removed also. A length of insulation and separator sufficient to make electrical contact
shall be stripped from all the loose, insulated conductors on one end. Suitable electrical connectors may
be aftached for convenience. All of the Insulated conductors except one shall be grounded. The sheath
and the rernaining internal shielding shall be insulated from ground. The ungrounded, insulated
conductor shall be physically separated from the other insulated conductors to prevent arcing through the
air. An altemating current voltage of 6,000 V rims with a frequency of 60 Hz shall be applied to the
ungrounded conductor for ane minute. The same process shall be repeated with each conductor
ungrounded. The specimen shall be observed for physical signs of breakdown.

4.7.4.4 Fungus resistance. The specimens shall be subjected to fungus as specified in ASTM G21.
During qualification testing, one specimen shall be removed from incubation after 30 days and subjected
to the test specified in 4.7.4.2. One spacimen shall be remaved from incubation after 60 days and
subjectad to the same test. The remaining specimens shall be removed from incubation after 20 days
and subjected to the same test.

4.7.4.5 High temperature resistance. The insutated conductor(s) shall be stripped for a distance of
one inch at each end of the specimen. The test specimen shall be suspended around a mandrel having a
diameter of not mare than five times the nominal cable diameter. A weight of not less than five pounds
ior each 1/4-inch of cable diamater shall be attached to each end of the sample. The specimen, on the
mandrei with the weights freely suspended, shall be placed in a circulating air oven maintained at
25042 °F for a period of 120 hours., At the conclusion of the 120-hour period, the specimen shall be
removed from the oven and allowed to cool to room: temperature. When cool, the weights shall be
removed from the specimen and the specimen shall be removed from the mandrel. The bent portion of
the specimen shall then be bent again not less than 180 degrees (°) around the mandrel in the opposite -
direction with the opposite side of the cable in contact with the mandrel, at a uniform rate such that the
complete 180° bend Is accomplished in 10 seconds. After being subjected to the remaining qualification
or contral tests specified for the specimen, the specimen shall be inspected for evidence of breakdown of
the insulation and sheath. The insulated conductor{s) shall then be stripped and inspected for evidence

of pitting or carrosion,

4.7.4.6 Low temperature resistance (cold bend). The specimen shall be laid out straight in a suitable
low temperature chamber and shall be subjected to an ambient temperature of -6543 °F for 96 hours. At
the cenclusion of the refrigeration period and while at -6543 °F, the spacimen shail be bent 180° around a
mandrel having a diameter of not more than 10 times the nominal outside diameter of the specimen, at
the uniform rate of cne 180° bend in 10 seconds. The specimen shall not show evidence of cracking,
hreaking, separation, or other damage.
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4.7.4.7 Ol absarption. The specimen shall be suspended for 20 hours in the test liquid with not less
than 1-1/2 inches, nor more than 2 inches of each specimen end protruding above the surface of the
liquid. The test liquid temperature shall be maintained at not less than 158 °F or more than 165 °F during
the test. Before immersion, the diameter of the cable shall be measured at five or more approximately
equally spaced locations along the fength. This shall include measurements in two perpendicular
directions. Al the conclusion of the immaersion period, the spacimen shall be removed from the test liquid,
allowed to cool to room temperature, and then be wiped dry with a clean, soft, absorbent, dry cloth. The
test specimen shall then be remeasurad at the same locations at which the pre-immersion measurements
were taken and the percent increase in diameter computed.

4.74.7.1 lmmersion test apparatus. The immersion test apparatus shall include a bath of adequate
dimensions to hold the test specimean, with means for maintaining the test liquid at the specified
ternperature throughout the test.

4.7.4.7.2 Testliguid. The testiiquid shall be a petroleum base oil (see 8.7) with the following
properties as determined by the methods indicated below and specified in FED-STD-791:

a. Viscosity, Saybolt Universal {method 304) 15545 seconds (measured at 100 °F).
b. Aniline point, (method 3601} 157.141.8 °F.
c. Flash paint, {(method 1103) 33045 °F.

47.4.8 Liguid immersion. Each of three specimens shall be tested using a different one of the
liquids specified in 3.5.9. The immersion test apparatus shall be used. Items such as the sheath, filling
compound, tape, or wrap shall be removed from a distance of 1-1/2 inches from each end of the
specimen to expose the insulated conductors. The specimen shall be immersed for 20 hours in the liquid
with no less than 1-1/2 inches and no more than 2 inches of each end protruding above the surface of the
liquid. Atthe end of the 20-hour period, the specimen shall be removed from the liquid and its surface
wiped dry with a clean, sofi, absorbent, dry cloth. The specimen shall be examined for evidence of
damage.

4.7.4.8.1 Subsequent testing. When the specimen which has been immersed in salt water in
accordance with 4.7.4.8 is subsequently subjected to the test specified in 4.7.4.2, the 5-hour immersion
specified thergin may be omitted.

4.7.4.9 Flammability. The specimen shall be tested using the flammability test apparatus. The
specimen shall be suspended taut in a horfzontal pasition as shown on figure 1, within a partial enclosure
which allows a flow of air sufficlent for complete combustion but which is free from drafts. (If the
specimen is type |l cable with external shielding, this shielding shall be removed.) A test area shall he
marked in the center of the suspended cable as shown on figure 1. The gas flame specified on figure 1
shall be applied, as shown, to the test area so that the flame is the same distance from either edge of the
test area. The flame shall be applied for 30 seconds if the cable specimen has a nominal diameter equal
to of less than .5 inch (12.7 mm), and 45 seconds if the cable has a larger nominal diameter, The cable
shall be observed for evidence of burning particles falling from the cable. The time required for the flame
to reach ane of the edges of the test area shall be measured. The rate of travel in inches per minute shall
be recorded. The time required for the cable to cease flaming after the gas flame has been withdrawn
shall be recorded.

4.7.4.9.1 Flammability test apparatus. The flammability test apparatus shall include a Bunsen burner
equipped with a wing-tep flame spreader having an opening not less than 1/16 inch wide and 2 inches

(50.8 mm} long.
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CABLE SAMPLE

6-tNCH
TEST AREA

F 3

h 4

T ? BLUE FLAME
20 l
75

FLAME SPREADER

\\A/ INNER CONE

/
e

BUNSEN N Inches mm
BURNER 75 19
2 50.8
6 152
NOTES;

1. Dimensions are in inches.
2. Metric equivalents are given for information only.

FIGURE 1. Laboratory sefun for the flammability test.
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4.7.4.10 Qzone resistance. The specimens shall be tested using the ozone test apparatus. The

spacimens shail be wrapped once around the appropriate mandrel and the two ends of the cable shall be
bound together with twine or tape at the point whare they intersect. After being placed on the mandrel,
the specimens shall be conditioned at ambient room temperature for 45 minutes. The specimens shall
then be placed in the test exposure chamber for 300 hours for the qualification test and for 168 hours for
tha contral test. The tests shall be conducted at 10045 °F. Immediately after the completion of the test
period, each sample shall be examined for evidence of cracking using 7-power magnification. The bound
and taped portion of the cable and the area adjacent thersto shall not be examined. Immediately after
the examination, each sample shall be subjected to the high voltage to ground test specified in 4.7.4.2.

4.7.4.10.1 Qzone test apparaius. The ozone test apparatus shail include an exposure chamber
containing air mixed with ozone in the proportion of 5045 parts per 100 million parts of atmospheric air by
volume, and mandrels of the size appropriate for the test specimen as specified below:

Cable 0D Mandrei diameter

l.ess than 1/2 Inch 4 times the cable QD
At least 1/2 inch but less than 3/4 inch 5 tirmes the cable OD
At least 3/4 inch but tess than 1-1/4 inch 6 times the cable OD
At least 1-1/4 inch but less than 1-3/4 inch 8 times the cable OD
At least 1-3/4 inch and above 10 times the cable OD

4.7.4.11 Lengitudinal shifting (class B only). The specimen shall be cut as shown on figure 2, The
sheath, tape, and filling compound shall be removed from one end of the cable as indicated. The
rectangular apening shall be cut no longer than necessary to sever one ar two insulated conductors. The
end indicated on figure 2 shall be securely clamped in a fixture with the sample suspended vertically. A
mark shall then be placed on the lower end of an insulated conductor that has been severed through the
rectangular opening. The mark shall be at the point where the loose insulated conductor meets the
sheath. A 20-pound weight shall be attached to the conductor and suspended freely for 5 minutes, The
distance of the mark from the sheath shall then be measured to determine longitudinal shifting of the
insulated conductor.

5, PACKAGING

5.1 Packaging. For acquisition purpases, the packaging requirernents shall be as specified in the
contract or order (see 6.2). When packaging of materiel is to be performed by DoD or in-house
contractor personnel, these personnel nead to contact the respeonsible packaging activity to ascertain
packaging requirements. Packaging requirements are maintained by the Inventary Condrol Point’s
packaging activities within the Miiitary Service or Defense Agency, or within the military service’s system
commands. Packaging data retrieval is available from the managing Military Department’s or Defense
Agency's automated packaging files, CD-ROM products, ar by centacting the responsible packaging
aclivity,
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OPENING FOR CUTTING
INSULATED CONDUCTOR "\ —
END TO BE
CLAMPED
A
6
Inche  mm
S
3 76.2
6 152
/
™
‘u ”’T/K

CONDUCTORS

3
l " LOOSE, INSULATED

NOTES:
1. Dimensions are in inches.
2. Metiic equivalents are given for information only.

FIGURE 2. Preparation of sample for longitudinal shifting test.
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6. NOTES

{This section contains information of a general or explanatory nature that may be heipful, but is not
mandatory.)

6.1 Intended use. This specification is being retained as a defense detail specification because of
environmentat requirements, including cperatloral temperatures from -85 °F to 250 °F. Cable procured
by this specification is primarily intended for tank-automotive applications where it may be subjected to
severe environmental conditfons, Applications for types | and |l and ciass B cables are shown.

8.1.1 Type l. This cable is normally used in applicétions not requiring radio interference supprassion
or where such suppression is accomplished by methods other than shielding of cables.

6.1.2 Type ll. This cable is normally used where shielding of cables for radio interference
supprassion is required.

6.1.3 Class B. This cable should be used only in connector to connector situations invalving the
entire cable assembly. It should not be used in situations involving removing of the sheath and exposure
of the insulated conductor to ambient environment,

6.2 Acguisition reguirements. Acquisition documents should specify the following:

Title, number, and date of this specification.

Type and class of cable (see 1.2).

Title, number, and date of applicable specification sheet (see 1.2.1, 3.2, and 3.4),

The specific issue of individual documents referenced (see 2.2.1 and 2.3).

PIN and length of cable (see 3.4).

Any special color coding for class B cable insulation (see 3.6.1.2).

Age requirements, if other than as specified (see 3.9).

Inspection conditions, if other than as spacified (sea 4.3).

Lot formation, If other than as specified (see 4.5.2.1).

Sampling for conformance and control testing, if other than as specified {see 4.5.2.2 and
4.6.1).

k. Packaging requirements (see 5.1 and 6.8).

. Data requirements, including gualification and qualification retention data requirements.

FTamoacow

ot s

6.3 Qualification. With respect to products requiring qualification, awards will be made only for
products which are, at the time of award of contract, qualified for inclusion in Qualified Products List QPL
No. 13486 whether or not such products have actually been so listed by that date. The attention of the
contractors is called 1o these requirements, and manufaciurers are urged to arrange o have the products
that they propose (o offer to the Federai Government tested for qualification in order that they may be
eligible to be awarded contracts or orders for the products covered by this specification. Information
pertaining to qualification of products may be obtained from the Defense Supply Center Columbus
(DSCC-VQP), P.Q. Box 3990 East Broad Street, Columbus, Ohio 43218-3980.

6.3.1 Spacial provision for establishing qualification. Qualification of cable of a given type and PIN
will be recognized as establishing qualification for other cable of similar construction by the same
manufacturer at the discretion of the qualifying activity in accordance with table X. The groups specified
in table X have no bearing on the classification specified in 1.2,
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TABLE X. Extension of qualification.

Qualification of any item in the
Group PIN Former PIN (reference) | grouping covers all items in the
grouping, see below:

M13486/1-3 7722204
M13486/1-4 86090176

1 M13486/1-5 7720853 All of group 1
M13486/1-6 7056679
M13486/1-7 TO56678

2 M13486/1-9 7086677 All of group 2
M13486/1-10 7056676
M13486/1-11 8690175
M13486/1-12 7056675

3 M13486/1-14 7056674 All of group 3
M13486/1-15 None
M13486/1-17 70566741
M13486/5-1 7732849

4 M13486/9-1 7056683 All of group 4
M13486/10-1 7056684

5 M13486/12-1 7056686 All of groups 4 and 5

6 M13486/13-1 7724579 All of group 6
M13486/2-1 8345775

7 M13486/2-2 8345776 All of group 7

8 M13486/1-1 None All of group 8

9 M13486/1-2 None All of graup 9

10 M13486/1-8 None Ali of group 10

6.4 Definitions.

Braid (shielding}. An interwoven tubular metallic construction defined in ferms of ends and

carrigrs,

a. Strand: The basic single individual copper wire elements utilized in the braid.

b. Carrier: The group of strands acting together in forming the braid.

c. Description: The braid is normally described in terms of the diameter of the end; the
number of strands per carrier, and the number of carriers utilized in farming the braid.
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d. Number of cariers: The number of groups of strands required to completely enclose the
cable circumierence.

Conductor. - A collection of individual strands which is fo be Insulated from other conductors in
the assembled cable.

|nsulated conducter. - A conductor with a separator that has been covered with insulating
compaund,

Recovered materials. - "Recovered materials” means materials that have been collected or
recovered from solid waste.

Sample. - A length of cable selected as specified herein, to be cut into shorter lengths to
perform the inspection specified herein,

Shaeath. - The outer covering or jacket of the finished cable.

Shield. - A tubutar braid made of copper strands used to provide reinforcement and
interference suppression both for single cables (see MIL-DTL-13486/2) and for multiple
conductor assemblies (see MIL-DTL-13486/13).

Solid waste. Solid waste is (a) any garbage, refuse, or sludge from a waste treafment plant,
water supply treatment plant, or air poliution control facility; or (b} other discarded material,
including salid, liquid, semisolid, or contained gaseous material resulting from industrial,
commercial, mining, and agricultural operations, and from community aclivities. It does not
include solid or dissolved material in domestic sewage, or solid or dissolved material in
irrigation return flows or industiial discharges.

Spacimen. - A tength of insulated conductor, or cable, which is to be subjected to examination
as specified herein or to one of the tests specifiad herein. A specimen may consist of a long
length of insulated conductor or finished cable. A specimen may also be a short length of cable
cut from a sample.

Strand, - A small diameter solid coated wire.

Tape. - A helically wound strip in ane or bath directions.
Linit of product. - One entire length of finished cable,

6.5 Cross-reference. A cross-reference of older (that is, prior to revision B) part numbers (referred to
herein as "former part numbers”) o current PINs is provided in the individual specification sheet whan
applicable,

8.6 PIN. The PINs to be used for cables acquired to this specification are ¢reated as follows:

M 13486/X- X
Prefix to indicate Specification sheet See applicable
military specification number specification shest

6.7 Testliguid. The test liquid used in the oil absorption test specified in 4.7.4.7 is the same as
ASTM No. 3 petroleum base oil (see ASTM D471).
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6.8 Packaging. MIL-DTL-12000 has been used in the past to specify requirements for the
presarvation, packing, unitization, and marking of cable, cord, and wire for storage and domestic and
overseas shipments,

6.9 Subject term (key word) listing.

Flame resistant
Flexible

Fungus resistant

High temperature resistant
Temperature resistant
Swell

Neoprene

Qil resistant

Ozone resistant
Polychloroprene
Scuff resistant
Separator

Sheathed

Waterproof

6.10 Changes from previous Jssug. Marginal notations are not used in this revision to identify
changes with respect to the previous issue due to the extensiveness of the changes.

8.11 Environmentally preferabte material. Environmentally preferable materials should be used to
the maximum extent possible to meet the requirements of this specification. TABLE X! lists the
Environmental Protection Agency (EPA) top seventeen hazardous materials targeted for major usage
reduction. Use of these materials should be minimized or eliminated unless needed to requirements
specified herein (see section 3).

TABLE XI. EPA tob seventeen hazardous materials.

Benzene Dichloromethane Tefrachloroethylene
Cadmium and Compounds | Lead and Compounds Toulene
Carbon Tetrachloride Mercury and 11,1

Compounds Trichoroethane
Chloreform Methyl Ethyl Ketone Trichloroethylene
Chrornium and Methyl Iscbuty! Ketone Xylenes
Compounds
Cyanide and Compounds Nickel and Compounds
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - AT DLA-CC
Navy - SH
Air Force - 11 {Project 6145-2008-009)
DLA - CC

Review activities:
Army - CR, EA
Aijr Foree - 71, 99

NOTE: The activities listed above were interested in this document as of the date of this document.
Since organization and respansibiliies can change, please verify the currency of the information above
using the ASSIST Online database at hitp://agsist.daps.dla.mil.
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