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MILITARY SPECIFICATION

CABLES, (PCWER AND SPECIAL PURPOSE) AND WIRE, ELECTRICAL
(~ AND 600 VOLTS)

This specification is approwd for use by ail Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 *. This specification covers singte and mu(tip(e conductor cabLes with and uithout shields
for use in 300 and 600 volts root ■ ean square (rms) applications (see 6.1).

1.2 Classification. Cabtes covered in this specification are furnished in accordance with the type
designation specified and are classified by the elements thereof.

1 .2.1 Type designation. The

J—. -
Component

(7.2.1.1) of conductors
(1.2.1.2)

type designation is formed as foltous:

~ g (2/96 S-4/72) ~ 10UI

--&L LL4
Flexibility Conductor Shielding

(1.2.1.3) (1.2.1.4) data under jacket diameter

(1.2.1.5) (1.2.1.6) (1.2.1.7)

1.2.1.1 Component Cables covered by this specification are identified by the Tuo-(etter symbol “CO”

fol(csued by a hyphen.

1 .2,1.2 Tota( number of cotiuctors. The total number of conductors (see 6.3,1), in a cable ●xcluslve
of uninsulated ground wires (see 6.3.2 end 6.3.5), are identified by a two-digit number. For cables with

less than 10 conductors, a “O” precedes the number of conductors (example - 04 = 4 conductors), in a
auttiple conductor power cable.

1.2.1.3 ~. The class of cabtes is identified by a two-letter symbol, the first Letter of uhich
designates the duty (see 6.1) in accordance with tab[e 1. The secc+tcl letter indicates the app~ication of

the cabtes in accordance with table 11.

TABLE 1. Duty of cables.

(C(ass) designated letter Duty Vottage ratinq (sax volts)

L Light m

H fled i urn 6m

H Heavy 600—

NOTE : See tabte v for insulation thickness. See table VIII for jacket thickness.

-— ———— —.— -———
I I
ifkni-ficial comments (recomm.ndat>ons, additions, deletlrms) and any pertinent d>ta which i
Imay be of use in improving this document shou(d be addressed to: US Army Communications I
!F(ectronics Command, Al TN: A14SEL-ED-~ Fort Monmouth, NJ 07703 -502sby using the
lStandardization Document Improvement Proposa( (DD Form 1426) appearing at the ●nd of th, s I

Jdocument or by letter. — .—. ——. . . -1

AffSC/NA

D1STR1BUTION STATEMENT A. Approved for public release; dlstrlbutlon lS untimited.———
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TllRIF I! App t]cat]on of cab(e.

Class designating letter Appllcatl~

G General purpose, medium low temperature, -~o”c to ‘75DC

o Medium low temperature, oil resistant, -40” C to + 75”C

L Low Temperature, heat resistant, -SS” C to +75° C

D Lou temperature, oil, and heat resistant, -55° C to +75° C

H Low temperature, heat and weather resistant, -5S° C to +90” C

B LOW Tempe rature, 011, and weather resistant, -55° C to +80” C

c LOU temperature, oil, and heat resistant, -55° C to +80° C

K LOW temperature, oil, heat , and weather resistant, -55”c to +~”c

N Low te mperature, oil and, heat resistant, -55°C to +90°C ~j

E Lou temperature, ozone, oil, weather, and heat resistant, -65° C to’
+90” C

~/ Synthetic polylsoprene may be blended with natural rubber.

TABLE 111. ComW unds in accordance with MI L- I-393Q.

1 I I
I Class

I o

t-+-

1==

Insulating costpound designators In

accordance with MI L-I-3930
applicable slash sheet in ()

IS (2), lH (9), S (12), O (13) 1/2/

Is (2), IH (9), s (12), o (13) 1/2/

IS-L (3), IH (9), S (12), O (13) 1/2/

IS-L (3), IM (9), S (12), O (13) 1/2/

IH (9), s (12), o (13) 1/2/

lH (9)

IE (11)

IE (11)

IR (4) IL (5) 2/

s (12), o (13) 1/2/

Jacketing compound designator in
accordance with HIL-I-3930

applicable slash sheet In ()

S (12), O (13), JN (18, 22) 1/2/

S (12), O (13), JN (18, 22) 1/2/

S (12), O (13), JS-L (16), JN-L (23) 1/2/

S (12), O (13), JN-L (19, 23) 1/2/

s (12), O (13), JH (20) l&/

JN-L (19, 23)

JN-L (19, 23)

~/ For S and O insulating and jacketing deslgnatlons; see the appendix herein for additional performance
requi rements.

~1 UIL-1-3930/2, /5, /72, /13, and /20 are not for CECOM use.

2
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1.2.7.4 Flexlbll?ty Flexihi(ity of a cable IS based upon the f[exibl~ity of the conductors

comprising the cab(e. All conductors and uninsulated ground wires within the same cable will be of the
flexlb~i>ty designated (see 3.2.1 and 3.2.2) The flexib~lity is identified as follows:

s- Semlflexible
F - Flexible

E - Extra-flexible

1 .2.1.5 Conductor data.

1 .2.1.5.1 Number and s~ze of individual conductors. The number of individual conductors of the same
wire size are designated by that number followed by a number indicating the conductor wire size. For
●xample: $’3/2211 indicates 3 number 22 AUG conductors. Uhen cables are made up of different wire sizes,
each different wire size is individually represented,
For ●xample:

with a dash separating each different wire size.
“-6/14-1/8” lndlcates SIX No. 14 AWG conductors and a single No. 8 AUG conductor.

1 .2.1.5.2 Unshielded qrouped conductors. Conductors twisted tcgether to form a group (such as pairs,

triples, quads, etc. ) are designated, immediately following the wire size, by “x”, followed by the number
of these conductor grwps contained in the cabte; for ●xample, “2/20 x 1“ indicates two No 20. AUG
conductors twisted together to form a pair; “3/22 x 4“ indicates 4 groups, each group consisting of three
No. 22 AUG conductors twisted together to form a triple.

1.2.1 .5.3 Shieldinq.

1 .2.1.5.3.1 Grouped shielding. Uhen one or more groups of copper conductors have a common shield over
each conductor group, the designator “S x (no. of groups)” follows the uire size; for ●xample, “2/22 S x
68’ indicates six pairs of No. 22 AWG conductors, with a shield over each pair. When a single group has

an overall shield, the designation “x 1“ IS to be omitted since conductors under a shield are twisted to
form one group, for examp(e; “2f20 S“ indicates one twisted pair of No. 20 AWG conductors under a common

shield.

1 .2.1.5.3.2 Individual shieldinq. Uhen each conductor of the same size is Individually shielded, the

letter “I” fol Lows the letter “s”. For ●xample: “3/14 S1” indicates three No. 14 AUG conductors, ●ach
conductor individually shielded, A shielded single conductor is to be designated by the Letter “S”
instead of “S1”. For example: “1/18 S“ indicates a single No. 18 AWG conductor shielded.

1 .2,1.5.4 Uninsulated qround drain wiras. Uninsulated ground drain wires are designated in the same
manner as conductors specified in 1 .2.1.5 ●xcept the Letter “R” is to follow the wire size. For ●xample:
“318 R“ indicates three No. 8 AUG ground wires. Uninsulated ground wires are not counted in the total
number of conductors.

1 .2.1.5.5 Cablinq. All conductors and groups that are cabled together beneath the jacket, and under
the jacket shield, shall be enclosed in parentheses. For ●xample: “(2/20 x 2-3/18)” indicates a cable
made up of two twisted pairs No. 20 AVG conductors and three No. 18 AUG conductors.

1.2.1 .5.6 CabLe configuration. Cables composed of two conductors Laid paralle~ are to be designated

by the letter “F” which is to follow the conductor number. For example, “2F/8” indicates two No. 8 AUG
conductors laid parailel.

7 .2.1.6 Shieldinq under the jacket. When single shielding is over all conductors and beneath the
jacket, the Letters “SJ” fo([ows the parentheses that enclose the conductor data. Uhen doubte shielding

beneath the jacket is specified, the letters “SSJ” wilt follow the parentheses that ●nc~ose the conductor
data. No letters are used if an overal~ shie(d beneath the jacket is not present.

1 .2.1.7 Outside diameter

1 .2.1.7.$ Cabtes (except parallel conductors). The outside diemeter of the cable is indicated by four

significant figures expressing the diameter in roils (thousandths of an inch) to the nearest figure
dqvisible by five. If a tolerance other than that specified in 3.2.8”.1 is required, it is indicated by
placing the tolerance immediately after this element of type designation (see 1.2.l.8b and 1.2.8 f).

3
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1 .2.1.7.2 Parallel ccmductor tablet. The outside d]ameter of the parallel conductor cah[e sha[[ be..——
designated by giulng the major dtasteter followed by a slant an followed by the minor diameter. The

diameter, e~ther major or minor, shatl be lndl cated In ml~s (thousandths of an Inch) by four $\gn If\canl
f Igures. lf a tolerance other than that specified In 3 8 ? 1s required, ]t sha~l be ~nd] cated by placlng

the tolerance Immediately after the ma]or or minor diameter.

1 .2.1.8 Use and exewles of type designations. Use of type designations formed as Indtcated in 1 .2.1
1s not Intended to limit the number of cable types procured under th]s specification. Representative

examples of type designations are as follows:

a.

b.

c.

d.

e.

f.

CO-lOLGF (6/22 -2/20 -2/l Bxl)0640 represents a 10 cortductor light duty general prpose flexible
cabie with six No.22 AUG conductors, two No. 20 AUG conductors and one twisted pair No. 18 AUG
conductors. The cab(e has an outside diameter of 0.640 inch.

CO-l WfLF(3/20x4-3/18 xl-3/16 )1040S0.025 represents an 18 conductor heavy duty heat resistant
fiexible cable with four triples, each trip(e composed of three No. 20 AUG conductors twisted
together; and one triple composed of three No. I.9 AUG conductors twisted together, and three No.16
AUG conductors. The cable has an outside dia-ter of 1.040 inches with a tolerance of +0.025
inch specified.

CO-061’1DE(3/22 S-2/2(JSI-l /16S)SJ0430 represents a 6 conductor medium duty, oil resistant extra
ftexible cable ulth three No. 22 AUG conductors twisted together to form a triple, in a common
shield; two No. 20 AUG conductors, each individually shielded and one 16 AUG conductor :
individually shie Lded. The cable has an overall shield with a jacket or sheath. The cable has

an outside diameter of 0.0430 inch.

CO-15 MDF(2/22SX5-2/20S-2 /18 SI-l/16S)1620 represents a 15 conductor, medium duty, oil and heat
resfatant flexible cable with five pairs of No. 22 AWG conductors, ●ach pair individually
shieldad; onc shielded pair of No. 20 AUG conductors; tuo No. 18 AUG conductors, each
individuality shielded; one No. 16 AUG shielded conductor. The cable has an outside diameter of
1.620 inches.

CO-02tfGF(2/4-2 /8R)1080 represents a 2 conductor, heavy duty, general purpose flexible cable with

two No. 4 AUG cortductors, and two No. 8 AUG
diameter of 1.080 inches.

CO-02HGS(2F/8)0920e(X)5010510 represents a 2
semi-flexible paral(e( cable with two No. 8
with a tolerance 0.050 inch specified and a

2. APPLICABLE DOCUMENTS

2.1 Government documents.

uninsulated ground wires. The cable has an outside

conductor, haavy duty, general purpose,
AUG conductors having a major diameter of 0.920 inch
minor diameter of 0.510 inch.

2.7.1 Specifications, standards, and handbooks. The following specifications, standards and handtiks
for a part of this document form a part of this specification to the ●xtent specified herein. Un(ess
otherwise specified, the issues of these documents et-e those listed in the issue of the Department of

Defense Index of Specifications and Standards (0001SS) and auppteaent thereto, cited in the solicitation
(ace 6.2).

SPECIFICATIONS

FEDERAL

L-P-39il

W-W-343

Plastic, Molding and Extrusion material, Polyethylene Copolymers (Low, Medium,

and High Density).
Wire, Electrical Copper (uninsulated).
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MILITARY

HIL-1-3930
HIL-C-120LKI

tlIL-P-24216

STANDARDS

FEDERAL

FED-STD-228

MILITARY

PIIL-STD-104

HIL-STD-IOS
MI L- STD-6M

ttlL-STD 810
II IL-STD-4566Z

Insulating and Jacketing Compounds, Electrical (for Cables, Cords, and Ulres).
Cables, Cords, and Ulres, Electrlc FJackaglng of.
Polypropylene Cores, Strands Centers and Substrands W>re Rope.

Federal Test Method Standard Cable and Uire, Insulated; Method of Testing.

Limits for Electrical Insulation Color.
Sampling Procedures and Tables for Inspection by Attributes.
Cab(e and Cord Electrical; Identification Marking end Color Coding of.

Environmental Test Methods and Engineering Guidelines.
Calibration Systems Requirements.

(Unless otherwise indicated, copies of faderal and military specifications, standards, and handbooks
are available from the Standardization Documents Order Desk, Etuildlng 4D, 700 Robbins Avenue, ~
Phi Ladelphia, PA 19111 -5094.)

2.2 Non-Government pub~ications. The following document(s) form a part of this document to the extent

specified herein. Unless otherwise indicated, the issues of the documents which are DoD adopted are

those listed in the DODISS cited in the solicitation. Unless otherwise specified, the issues of

documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

ANsl/AsTH-D-4066 - Nyton Injection and Extrusion Materials.

(Copies of the ASTM publication ❑ay be obtained from the American Society for Testing and Materials,
1916 Race Street, Philadelphia, PA 79103. )

UNDERWRITERS LABORATORIES INCORPORATED

(JL1581 - Refermce Standard for Electrical Wires, Cables, and Fiexible Cords.

(Copies of the UL publication may be obtained from the Underwriters Laboratories, Inc. , Publication

Stock, 333 Pfingsten Road, Northbrook, IL 601M2. )

NEMA WC 7/ICEA S-66-524 - Cross-Linked Thermosetting Polyethylene Insu(ated Wire and Cable for
the Transmission and Distribution of Electrical Energy.

(Copies of the NEPIA publication may be obtainad from the National Electrical Manufacturers Association,
2101 L Street, N. W., Suite 300, Washington D.C. 21X137.)

2.3 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document, however,
supersedes applicable Laws and regulations un(ess a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Materials Materials shall be specifid herein. Acceptance or approval of eny constituent

material shalt not be construed as a guaranty of the acceptance of the product. When definite materiai
is not specified< a material shall be used which will ●nab(e the wire and cab(e to meet the requirements
of this specification. All materials shall be fungus resistant in accordance with MI L- STD-81O, method
508.

5
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I

I

3. 1.1 Ulre Strands._.. . ..— .—

3.1 ,1. ? Copper strands. The strands comprising the conductor, uninsulated ground wires (see 6 4 5),

and braided shl-(ds, shal( be soft, drawn, or annealed wire conforming to the appllcab~e requirements of

QQ u 343.

3. 1.2 Insulatirva and jacketinq compo unds The Insulating and jacketing compounds shalt comply with

the applicable types (see table 111).

3. 1.2.1 Polyethylene. Polyethylene shall be accordance uith LP 390.

3.1 .2.2 Polyurethane. Polyurethane shall be of a polyetherurethane type.

3.1 .2.3 Cross llnk polyethylene. Cross [Ink polyethylene shall meet the requirements of ICEA s-66-524,
insulation for cables rated O - 2,000 votts.

3.1 .2.4 Polyamide (nylon). Polyamide shalt be in accordance uith ASTM-D-4066

3.1.3 Recycled material. These cables and wires shall contain recycled material to the maximum extent
possible provided such materia~ dose not prevent the manufacturer from meeting the requirements of this
specification. The recycted material shall be reprocessed in a manner which will restore It to the same
chemical composition and physical properties os the material originally selected.

3.1.4 Fillers and binders. Materials used for fil~ers and binders shall be compatible with the
requirements of the finished cab Le. Twisted polyethylene fitm or foam polypropylene is acceptable for

use with thermoplastic materia(s only. The yarns shall be ctean, dry, and substantially free from alt
foreign partic(es, knots, lumps, or any substance that would impair the insulation of the conductor. All
materials shall be fungus resistant in accordance with MI L-sTD-810, method 508.

3.1.5 saps raters. Raterials used for separators shalt be one of the type speclfled In 3.1 .5.1 and

3.1.5.2.

3.1.5.1 Polyester tapes. Where used, polyester tapes sha(~ conform to MIL-I-631 type G, form T.F

Polyester tape may be polyethylene-coated for subsequent heat sealing.

3.1 .5.2 Polyprop ylene tape. Uhere used, po~ypropylene shall be in accordance wit HIL-P-26216.

3.2 Desiqn and construction. Cables shall be of the design, construction, and physical dimensions
specified herein.

3.2.1 Conductors. Conductors shall be in accordance with QQ-U-343. For a particular size and
f~exibility, the conductors shall be of the type, class, and service listed in table IV (see 1.2.1.4)

3.2.2 Ground drain wires. Ground drain wires shall be in accordance with QQ-u-343 and table V. Each
ground drain wire shalt have a green cover of fibrous braid, extruded rubber, metallic, or ptastlc (see
3.2.6.2). When extruded rubber or plastic is used as a covering, it shall be ■arked “GND” (ground) in
contrasting color with a maximum of 3 inches intervals in accordance with RIL-STD-686.

3.2.3 Insulated conductors. Insulated conductors shalt be free stripping and extruded over the
conductors. Insulated cotrckuctors shal L be readt[y separated from each other. The minimum thickness,
measured at a cross section of the insulation, for various cable duties and conductor sizes, shall be
specified in tab(e VI. The minimum insulation thickness; however, may be 80 percent of the nominal
thickness at the area of contact between contiguous insulated conductors. There shal( be no kinking of

the insulated conductor within the sheath, Polyethylene insulated conductors of 24 through 12 AWG sha((
have 0.(133 inch minimum thickness extruded jacket of po~yamide.

6
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3.2.4 Sh]etdlnq. Shielding shall be applied over the individual conductors, over two or more

conductors, cr over the ●ntire group of conductors, as specifid (see 1.2.1.5.3). The shield shall

consist of a braid providing a minimum coverage of 85 percent (see 4.6.1). irregularities, breaks, and

dlscontinu!tles shatt be avoided in the application. There shalt be no strands protruding through the

Insulation or the jacket. For lnsu(ated conductors in the Kcmil and the AUG sizes 5~ Kcmil to 10 AUG

lnc(uslve, the shielding shall consist of a single or double braid of strands, ●ach strand having a
nominal diameter of 0.~3 inch. For lnsu(ated conductors in AWG sizes No. 12 through 22 inclusive, the

strand shall be of 0.0050 inch nominal diametar. For a shield app(led over two or more conductors

grouped together, or over the entire group of conductors, when the diameter covered is 0.625 inch or
less, the shielding shall consist of a single or double braid of strands, ●ach with a nominal diameter of

0.W50 or 0.Mk53 inch; when the diameter covered is more that 0.625 inch, strands with a nominal diameter
greater than 0.063 may be used for the braid.

3.2.4.1 Shie(d cover. For a single conductor, or two or mare conductors grouped together under one
shield, there shall be a separator applled directly on the shield. When the diameter over the shield
does not exceed 0.020 inch, 0.0050 to 0.0080 inch thick polyamide may be extruded instead of polyester
tape over the shields that have polyethylene insu(ated components. For overall shield, there shal~ be an

overlapping, he Lical wrap of polyester or palyprop Lene tape applied over the cable core prior to
shielding. (see 3.2.6.4).

3.2.5 Jdentlflcatlon codinq. The individual conductors of all cables and singte wires shall be coded

for their entire length in accordance with HII--STD 686.

a. The standard means of coating shalt be as follows:

(1) Solld-colored insulation with tracers, when required.

(2) Color-coded 1/2 to 1 ml~ polyester tape, with or without 1/2 to 1 mil heat-sealable
adhes ion.

(3) Co Lor-coded 1 mi~ poLyester tape with 1/2 to 1 ● il haat-seatable adhesive in 8 AUG or
larger, when tracers are required.

(4) Cotor-coded, filled tapes in 8 AUG and larger, when tracers are not required.

(5) Coding by marking.

(6) Color code by green braid (grwnd wire onty).

b. CoLor shall be in accordance with MIL-STD-104, class 1 for plastics and elastomers, and class 2
for thermosetting compounds. Where black, blue, brown, purp(e, or red (i. e., two or more of

these colors) are used in the same cable, the colors (other than black) shall be Light to
nominal. Gray shall be dark (or slate) when in the same cab~e w~th white.

3.2.5.1 Solid-color insulation. The entire thickness of p(astic or rubber insulation shai~ be

solid-colored, uhen practicable. When the entire thickness is not a soLid cotored, insulation shall be

applied over the inner core to form a integral part of the insulation wall. Cables having up to and
including six conductors shatl estploy solid coloring, and aach conductor shall be clearty

distinguishable.

3.2.5.2 Stripe tracers. The tracer shalt be in accordance with f41L-STD-686. A[l rnteriats for
stripping shall be nonconductive.

3.2.5.3 Codlnq by markinq. Uhere prototype motfets or short runs of cab(es are specified for
procurement ((ess than IO, CXKI feet) and the individual conductors of the cables have an outside diameter
of 0.065 Inch or larger, the contractor shalt code the conductors by marking or colorlng In accordance
with HIL-STD-686.

7
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3.?.6 Grouplnq and cablinq. When the cables are grouped (SCC 1 .2.1.5.2 and 1 2.1 5 5), the conductors

wlth!n the group shal( be twisted together. A1 ( the conductor$ and groups of conductors, sha 11 be cabled
together in-an arrangement that sha~~ form an essential ly round construct Ion (except for paralie[

conductors) Uhere there are mixtures of different conductor sizes and etement constructions (shielded

singles, shielded pairs), the larger diameter conductors and shielded ulres shall be toward the center.

3.2.6.1 Lenqth of lay. The Lay-up of cable layers shall be unld)rectional. For cab(es employing

semi flexible conductors and uninsulated ground wires, when present, the length of lay shall be not
greater than 20 times the outer diameter of the layer. For cables employlng flexlbie conductors and

uninsulated ground drain w i res, when present, the Length of Lay shall be not greater than 16 times the
outer diameter of the Layer. For cables empioying extra-flexible conductors and uninsulated ground drain

wires, when present, the length of lay shal ( he not greater than 12 times the outer diameter of the
layer. (The outer diameter of the Layers is the diameter over the separator or binder, if used (see

3.2.6.4).

8
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3.2 6 2 Ground dra)n w)res. Uhen spec]f]ed (see 1.2,1.5.4), ground dra~n wires sha(l be Included In

two, three, four, and five conductor, heavy duty un$hlelded cab~es In which all conductors are of the
same size, and sha(i be cabted together with the conductors and fillers, If used The number of ground

dralr} w!res sha( 1 be t!le same as the nuthber Of conductors. The mln~mum size of the unlnsu[ated ground

dra~n wires sha(( be as specl fled In table Vll and 1s dependent upon the size and number of conductors
Ground drain w)res sha( [ not be furnished ?n corwluc?or $. Izes Less than 8 AUG.

TABLE VII. Size of ground drain wi res.
~–—. 1 ——— —-- 1
( Pouer conductor

I si zes
I Kcmll and AUG

I

~.- . . . . . ...

500
4m

350

250

4/0

3/0
210
110

1

2
3
4

6
8

fl~nlmum ground drain wire sizes (AUG) I

–-’ ---–— -- -–---i
Number of power conductors

——— ..—
Two

. .

4/0
3/0

2/0

1/0
1

2
3
4

5,
6,
7,

8

10
10

——”--l---—---l---- I
Three I Four I f,ve I

-~o-- ;--y
2/0
1 !0 1 13

1 ~214
2 3 151
3 4 6

4 :5 /7/
5 6 18
6 ~: 9

7 ;9
B 10

9 / ,; i 10 ~
10 12

10 12 ! 1? I
12 12 12

—~

3.2.6.3 Fillers. Fi~lers sha(l be used when required to ●ffect a circular cross section (see 3,1.4).

3.2.6.4 Binders and separators. A binder applied over the cabled conductors to hold them in place is

optional. A separator shall be apptied over the cabled conductor prior to the application of the shie~d

or jacket. The use of a separator for unshie(dad conductors of 8 AUG and larger shall be optional with
the manufacturer. A separator shall be applied over the shieLd, if present, prior to the application of
the jacket. For single conductor cabte where no shield is present, a separator shall not be app Lied.
Separators shall be applied as a heat barrier over the cabled conductors with polyethylene insulation,
prior to ●xtrusion of the jacket. The binders and separators shall be of the types specified in table
VIII.

TABLE VIII. Binders and sepa raters.

Binder types
(opt ional)

Open wrap, open

braid

Separator types

For unshielded cabte

closed wrap, closed

braid, compound -

\ filled tape,

I fxstyester or

I polypropylene tape.

I

—.~ .—. –-— -..

——
For shielded cable

Under shie(dl Over shield
1

polyester or

polypropylene

tape.

—

lCLosed wrap,

Iclosed braid,

I compound-f i LLed

Itape, polyester

I or

[PO1 ypropy lene

I tape.
1.. .-. —.. -.

12

Downloaded from http://www.everyspec.com



MI L-{-3432F

3.2.7 Jacket. The

cabled conductors or
Double-layer jackets

]acket shall be extruded and then vulcanlzek (except for thernmplastlcs) over the

shleldlng, when used, and shat{ bc we[l centered, single or doub(e-(ayer ]acket.

shall be used on cab~es whose mlnlmum ]acket thickness 1s 0.098 Inch or over as

speciflec” in table 1X. Double-layer jackets shrill be applied in two concerrtrlc layers that are strongly
bonded together; the outer layer shall be at [east 50 percent of the total thickness. A reinforcement

consisting of an open braid or two layers of seine twine or cabled cotton, or the equivalent, app( led In
reverse directions, shall be provided between the layers of the jacket (see 6.1.4). For single conductor

cables where no shield is present, the jacket shall be applied directly over the insulation and adhere to
the insulation. The jacket shall be as specified In tab~e IX, unLess speciat outside diameters are

sDecifiad.

I Calculated core
\ diameter inches,
I inclusive

I
t-
I 0.125 and under
/ .126 to O.155

I .156 to .219
[ .220 to .231+

I .235 to .290

I .291 to .300

I .301 to .430
I .431 to .560

I .541 to .640
[ .641 to .740
[ .741 to .850
I .8S1 tol.100
I 1.101 to 1.3.?0
I 1.321 tol.550

I 1.551 tol.820
I 1.821 toz.oso

[ 2.051 to2.300

[ 2.301 to 2.550
I 2.551 to2.800
I 2.801 to3.loo

I 3.101 to3.5oo

I 3.501 to 3.950
I 3.951 to 4.450
I 4.451 tos.000

TABLE IX. Jacket thickness.

1
Jacket Thickness I

..r .—–—-–.._.
Duty L

~
Nominal lMinlmuml Nominal lMinimul

1 1 1

0.020 I 0.018 I 0.027 I 0.024
.019 i .031 i .028

.022 I .039 I .035

.023 I .039 I .035

.028 I .047 I .042

.02B I .047 I .042

.045 I .063 I .057

[ .070 I .063
I .078 I .070
[ .094 I .085

.098
/ :R / .113

I .156 I .140
I .172 I .155

/ /

/ I

/
!
I /

I

I
1

—— ..—. .—— -j
Duty H

4omi na L

0.035
.040

.045

.078

.078

.094

.094

.094

.IC9

.125

.141

.156

.772

.188

.203

.220 ,

.235 ~

.250 I

.265 I
.280 1

.295 I

.310 1

.330 I

.345 I
1

{
~inisnm~’

0.032 I
.036 \

.041 I

.070 (

.070 I

.085 I

.085

.085

.098

.113

.127

.140

.155

.169

.183
.198

.212

.225

.239

.252

.266

.279

.297

.31’I

3.2.7.1 Polyurethane iacket. For medium and heavy duty cables, the jacket shall be reinforced with
po~yester or glass fiber strands treated, (if necessary) to bond to polyurethane. The fibers shall be
appt ied over the cable core and bonded to jacket.

3.2.7.2 Jacket color. The jacket color shall be black in accordance with MIL-STD-104.

3.2.8 Diameter tolerance.

3.2.8.1 cable d~ssmeter tolerance ( ●xcept parallel conductors). The outside diameter of cables hav?ng
a specified diameter of less than 0.500 inch, shatl have a tolerance of ~ 0.015 Inch, The outside
diameter for cab(es havlrsg a specified diameter from 0.5W to 0.7W inch, inc(uslve shall have a
tolerance of * 0.020 inch. The outside diameter for cables having a specified diameter of more than
0.7W inch sha(l heve a to(erance of * 3 percent. The diameter of a cable at arty cross section (except
for parallel conductor cable) shal( be considered the average of the major and minor diameters at that

cross section. If a special tolerance is required on the outside diameter, such tolerances shall be
indicated at the end of the type designation (see 1.2.1.8).
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I

3 2.8 2 Parai let conductors The outs]de diameter ot a paralle~ conductor cable shall have a

tolerance of *0.040 Inch for a major diameter and a to[erancc of :0 030 Inch for the m!nor diameter.

3.3 ~. Ukten a cable is tested as specified In 4.6.2, the Insulated conductor shall ulthstand the

applicable voltage specl fled In table xv. A certification to the effect that the spark test has been

performed sha(l accompany the cabte when it is submitted for acceptance.

3.4 Voltaqe withstand. Uhen tested as specified in 6.6.3, the Insulated conductor in the finished

cable shall withstand the specifid voltage in table XV.

3.5 Insulation resistance. Uhen measured as specified in 4.6.4, the Insu(atlon resistance sha[l be

not less than the figures obtained from the followlng formula:

R=K(q10d+2c
d

Uhere:
R-
K-

d-
c-

Insulatlon resistance in megohms - lCK)O feet.

2,~ for SBR, and 50, ~ for polyethylene; 10,000 for EPDri,
Average diameter under the insulation.
Specified nominal insulation thickness.

NOTE: d and c shall be ●xpressed in the same units.

3.6 Direct current resistance. Uhen the cable is tested as specified

exceed the va(ues shown in tables IV and V.

PE and cross llnk ~lyethylene.

in 4.6.5, resistance shall not

3.7 Surface resistance. Black jacket, btack insulation, and black striped jackets and insulation
shall have a surface resistance of 10 megohms per Inch minimum when tested as specified in 4.6.6 or 100
megohms minimum when tested in accordance with method 13L0 of UL 1581

3.9 Hot creep, (cross link mlyethylene only). Uhen rested as specified in 4.6.11 the ●longation and
set shall not exceed the specified values in NEMA/ICEA S-66-524.

3.9 cold band. Uhen the cable is tested as specified in 4.6.8, the insulation, jacket, and inked

markings shall not crack.

3.10 Polyethylene shrink-back. Uhen the cable is tested as specified In 4.6.9, it shell not shrink
back a maximum 0.0625 inch and shall not split or crack.

3.11 PoLyatnide heat stability. Uhen the cable is tested as specified in 4.6.10, there shall be no

tears or cracks in the polyamide materials. Urlnkles or softening and flowing of the polyamide shall not
be cause for rejection.

3.12 Markinq. The cabte jacket or marker tape shall be marked in accordance with HIL-STD-686. In
addition, the manufacturer’s name or trademark and the year of manufacture shall be included. The outer
surface of the cables shall be smoth and free from raised markings. All (etters and numbers in the
marking shall be of the same height. There shalt be no spacing between letters and nunbers in the type
designation, for example, CO-06HoF(6/18)0525.

3.12.1 Marking durability ( polyethylene and oolyamide insulation jackets only). Uhen the cable is
testad as s~cifiacj in 4.6.8, there shal( not be a continws line evident through any letter or numeral

of the ink marking nor through any striping ●pplled to the outer surface of polyethylene or polyamide

materiat when subjected to 250 cycles (500 strokes) of abrasive action.

3.13 Workmanship. Cables shall be constructed and finished in a thoroughly workmanlike manner in
accordance with accepted high grade production techniques. The cables shall be a uniform and consistent
product and shall be free from any defects which will adversely affect the serviceability of the product,
such as lumps, kinks, splits, abrasions, scrapes, corroded surface, skin impurities, ❑nd faulty extruded
surface.
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L. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspcctlon,— Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements (exam lnat]ons and date) as
specified herein. Except as otherwise speclf led in the contract or purchase order, Ihe contractor may

use hls own or any other facllltles suitable for the performance of the Inspect Ion requirements specif ied
herein, unless disapproved by the Government. The Government reserves the right to perform any of the

inspections set forth In this speclflcatlon where such inspection are deemed necessary to ensure supplies

and services conform to prescribed requirements.

4,1 1 Responsibility for compliance. A[l Items shall meet a(l requirements of sections 3 and 5. The

insect ion set forth in this specification shall become a part of the contractor’s overall Inspection

system or quality pr~ram. The absence of any inspection requirements !n the specif~cation shall not

relleve the contractor of the responsibility of ensuring that all prducts or supplies submitted to the
Governmen? for acceptance comp(y with all requirements of the contract. Sampllng inspection, as part of
manufacturing operations, is an acceptable practice to ascertain conformance to requirements, however,
this does not authorize submission of known defective material, ●ither indicated or actual, nor does It
commit the Government to accept defective meter ia[.

4.1.2 Test equipment and inspection facilities. Test and measuring equipment and inspection
facilities of sufficient accuracy, quallty, and quantity to permit performance of the required

inspections shatl be established and maintained by the contractor. The establishment and ●aintenance of
a ca[lbratlon system to control the accuracy of the measuring and test equipment shalt be in acc-ordance
with MIL-s TD-45662.

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

a. Materials inspection (see 4.3)

b. Qua[ity conformance inspection (see 4.5),

43 Materiats inspection. Materials inspection shatl consist of certification supported by verifying

data that the materials Listed in tabte X used in fabricating the cab~es, are in accordance with the

applicable referenced specifications or requirements prior to such fabrication.

TABLE X. Material inspection.

I Material lRequirement paragraph Applicable specification i

I Copper I 3.1.1.1
lInsulating and

j jacketing compounds ~

3.1.2

lFil Lers and binders I 3.1.4
lPolyester tape 3.1.5.1
lPolypropylene tape / 3.1.5.2
lPolyethyLene 3.1.2.1
lCrosslink po(yethytene~ 3.8
~-l.. .. . .. . ..—

QQ-U-343 I
HIL-I-3930, appendix herein, or

AS TM-D-4(M6 /
MIL-STD-81O

MI L-1-631

MIL-P-24216 /

I L-P-390 I
ICEA s-66-524

1 J

4.3.1 Reinspection. If the cable is supplied on spools, reels, or coits or in precut lengths and is
more than 12 months or 4 quarters of a year o(d from the date of test inspection to the date of shipment,
the cable $haL[ be reinspected to meet the applicable aging test of HIL-I-3930, the appendix or this
specification, or ASTM-D-4tM6 for the Insulation and jacket compounds used.

4.4 Inspection conditions. Untess otherwise specified herein , all inspections sha(l be performed in

accordance with the test conditions specified in the “GENERAL REQUIREMENTS” of FED-sTD-228.

4.5 Quality conformance inspection

4.5.1 Inspe ction of the product for dell very. Inspection of the product for dellvery shall consist of
groups A, B, and C inspection,
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4 .5.1.1 Inspecrlon lot. An inspection lot shal( consist

(see 1.2.1) produced under e$sentla(ly the same condltlons,

of a[L cab(es of the same type deslgnat)on
and of frrd for Inspect Ion at the same time

4,5.1.2 unit of prcduct The unit of product shall be taken as a continuous (ength of cable conta)ned_—.
on a spoo L, reel, nr C071 The un~t of product shall not exceed 5,000 feet on each spool, ree[, or CO1(.

4.5.1.3 Sample. The ssmpie shall consist of that number of randosly selected units of product

required by the applicable sampling plan for the presentd lot.

4.5.1.4 Se(ection of sample units. Sample units for Inspect Ion shall be taken from each unit of
product uhlch forms a part of the sa~le A sample unit is defined as a length of cable drawn from a

unit of product, (see 4.6.1).

4. 5.1.5 Test specimen. A test specimen may be the ●ntire sample unit (Length of flnlshed cable) or
any portion of the sample unit that is to be tested.

4.5.1.6 Group A inspection. Group A inspection shall consist of the inspect ~ons specified in table
x11, in the order shown.

4.5, 1.6.1 Sampliriq elan. Statistical saapLing and inspection shalt be in accordance with HIL-STD-105
for general inspect ion leve~ II. The acceptable quality level (A12L) shell be as specified in table X11.

4.5.1 .6.2 Haior and minor defects. Ma)or and minor defects shall be as defined in tlIL-STD-l& as

‘-sample unit that has one or more major or m?nor defects shalt be aclassified in table XI be(ow.

defective.

TA8LE XI. ~or and alnor defects.

ffajor defect Minor defect

Shrink-back of polyethylene insulat Ion Hissing strands in conductor
Urortg color code Poor stranding tension

A(l electrical defects Poor free st~ipping

Broken strands in conductor Rough surface of insulation

Insulation thickness Color range of insulation incorrect
Nicked or torn insulation IJrong footage

Occlusions in insulation Stripe width and Lay Incorrect
Jacket thickness not within requirements

Outside diameter incorrect
Poor conductor coating
lncomp(ete coverage of separator
Incorrect concentricity of insu~atlon
Fails stripping durability (pcs(yamide and

polyethylene only)
Hot creep (cross Linked Wtyethylene only)

4.5.1 .6.3 Re]ectad lots. If an inspection tot is rejected, the contractor may rework it to

correct the defects, or screen out the defective units, and resubmit for reinspection. Resubmitted tots
shalt be ?nspected using tightened $nspection. Such Lots aha~( be separate from new lots, and shall be
clearly identified as reinspected lots.
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TABLE XII. Group A ?ns pectlon.

~-.. . —— _.. - .7. . —.

I Examlnat Ion I Requi rement
I paragraph

1— . I

I
Ivlsual and dimensional

I
Conductors

Uninsulated ground wires

Insulated conductors
Shielding

Identlficatlon coding

Grouping and cabling

Jacket and jacket color

Diameter tolerance
Marking

workmanship

lElectrlca[ (In the order

1-

shoun )

Spark test
voltage withstand

Insulation resistance

I
I

I

I
Direct current resistance

Surface resistance I
Hot creep (cross Link
polyethylene only) /

. ~—

3.2.1

3.2.2
3.2.3

3.2.4

3.2.5
3.2.6

3.2.7 &
3.2.7.2

3.2.8
3.12

3.13

3.3
3.4

3.5
3.6

3.7
3.8

...--.—--.-.-T .—. . “1
rest methodl AQL I
paragraph I(percent defective]

----- ---+ ---~
I Major I Minor [

t—-––t––– I

&.6.l
,,

,,
$,

,,

,!

,,
,,

,,

,,

,,

4.6.2

4.6.3

4.6.4
4.6.5

4.6.6
4.6.7

I I
I 1.0 \

II

//
I

II /

!!1
Ill
II!
II
111

I I

100
100

I 1.0 I

Ill
Ill

Ill

4.5.1.7 GrOUD B inspection. Group B inspection shall consist of the inspections specified in table

XIII and shall be made on sample units which have been subjected to and which have passed group A
inspection.

TABLE XIII. Group B inspection.

~––— “ ‘--––~~

r Inspect ion Requirement Test method I

paragraph paragraph I

~--–--’”-”- --: -“~
lCoLd band

Itlarking durability I 3.12.1 I 4:6:11 /
I (polyethylene and
I polyamide insulation / I
I jackets only) I / I

4.5.1 .7.1 Sampllnq p lan. The sampling plan shall be in accordance with M1L-STD-105 for special
inspection level S-2. The sampte size shall be based on the inspection lot size from which the cample
was selected for group A Inspection. The AQL shall be 6.5 percent defective.

4.5.1 .7.2 Rejected lots. If an inspection lot 1s re)ected, the contractor may rework it to correct
the defects, or screen out the defective units, and resubmit for reinspection. The resubmitted lots
sha~~ be inspected using tightened inspection. Such lots shall be separate from new lots, and shal( be
clearly identified as reinspected lots.

4.5.7 .7.3

SINS(1 not be

Dlsposltion of sample units. Sample units which have passed all the group B inspection

de(ivered on the contract.
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4 .5.2 Period)c lnspect]on, Periodic Inspection shal( consist of group C Uhrre the results of this

!nspectlon show noncomp~ lance with the applicable requirements, dellvery of products which have passed
groups A and B shall not be delayed pending the results of these Periodic }nspectlons

4. 5.2.1 Group C Inspection. Group C inspection sha[l consist of the Inspect Ions spec>f ied ]n table
XIV. Group C Inspect Ion shall be made on sample units setected from inspection lots which have passed
groups A and B lnspectlon,

TABLE XIV. Group C inspection.

I Inspect ion I Requirement i Test method I
paragraph

~–-”-

paragraph

-
lPotyethytene

[ shrink-back
lPolyamide heat 3.11 4.6.10

[ stability
Iliot creep 3.8 L.6.7

[ (crosslink !
I Polyethylene only)l I

4.5.2 .1.1 Samplinq Plan. One sample shat~ be selected per each 5,0C0 feet of cable or fractlgn
thereof, not to exceed the total of five samples per order. Samples shall be selected periodically
through the Life of the contract to assure representative results.

4.5.2 .1.2 Failures. If any sample unit fails to pass group C inspection, the sample shall be
considered to have failed.

4.5.2 .1.3 Noncompliance. If a sample faila to pass group C inspection, the manufacturer shall notify

the procuring activity and the 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 uhich were manufactured under ●ssentiality the same materials and processes, and which are considered
subject to the same failure. Acceptance and shipment of the product shall be discontinued untit
corrective action has been taken. After the corrective action has been taken, group C inspection shall
be repeated on additional sample units (all inspections, or the inspection which the origina L sample
failed, at the option of the procuring activity). Group A inspection she(l be reinstated; however, final
acceptance and shipment shalt be withheld untit the group C inspection has shown that the corrective
action was successful. In the event of failure after reinspection, information concerning the failure
shall be furnished to the cognizant inspection activity.

4.5.3 Inspection of packaqi~ The sampling and inspection of the preservation, packing, and
container marking shall be in accordance with the requirements of t41L-t-12~.

4.6 Methods of inspection.

4.6.7 Visual and mechanical inspection. CabLe shall be inspected to verify that the design,
construction of conductors, uninsulated ground drain wires, insutated conductors, shielding,
identification coding, grouping and cabling, jacket, diameter tolerances, marking, and workmanship are in
accordance with the applicable requirements (see 3.2.1 through 3.2.8, 3.12, and 3.13) The inspect ions
shall be made on a specimen not less than 2 feet in length and cut no ctoser than 5 feet from the end of
the saaple.

4.6.2 Spark test (see 3.3). All insu Lated conductors shall be subjected to the spark test in
accordance uith method 6211 of FED-s TD-228 or method WO or UL 1581 w}th the f ol lowing ●xcept ions:

a.

b.

c.

It shall be performed on all insulated conductors prior to cabling, or shie~ding.

For conductors larger than 6 AUG, an adapt ion of methcd 6211 satisfactory to the Government
inspector shal 1 be used.

Speed shal ( be adjusted to insure that contact is maintained for at least .25 seconds between the

●lectrode and any point on the insulation or according to formula in method 900 or UL 1581.
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d. The frequency of

e. Use of vo~tmeter

the voltage shall be 60 or 4CKI Hz or as llsted on table 9LYJ.2 of UL 1581.

equipped spark testers is optional

f . Spark test voltage shall be in accordance with table XV.

TABLE XV. Spark and dielectric withstanding te>t.ygl~age

i All insulation materials

I Specified t Spark test t Specified

I nominal I voltage
I thickness [ (volts)

inclusive I (rms)

/ ( i nchlmm)

~

:736)1 ‘
~ O.O$g ;: 0.044 I 6,000

I (.762 to 1.12) [
( G.045 to 0.059 I 7,000
[ (1.14 to 1.50) I

I 0.060 and up I Io, ooo

~ (1 .52 and up) I

/

I
I

nomi na 1
thickness

inclusive

(inch/sin)

o to 0.020

(o to .506)

0.021 to 0.031

(.533 tO .787)
0.032 to 0.047

(.813 to 1.20)
0.048 too.063

(1.22 to 1.60)
0.064 to 0.077

(1.63 to 1.96)
0.078 toO.Wk

(1.98 to 2.39)

I
-“y

Dielectric
withstanding I
voltage

(volts) /
I

+
,

I
1,500

3,000 I

1:
3,500

4,000 !

5,000

4.6.3 Volteqe wlthstend (see 3.4). Cables shall be tested as specified in method 6111 of FED-STD-22B.
The follouing exceptions shall apply:

a.

b.

c.

d.

● .

f.

The test sha(l be performed on finished cables only.

The source of power shall not be less than 5 kilovolt-amperes.

The crest factor of the test voltage shall not differ by mre than *IO percent from that of a

sinusoidal wave when the transformer is loaded with the test specimen.

The immersion period shall be at least 6 hours for unshielded cables. Cables with an overall

shield shall not be immersed in water, and shall be tested dry.

For unshielded cables, an alternating potential, as specified in table XV, shot( be applied
between two terminals; one shall be ●ach conductor in turn, and the other shall be all remaining
conductors and the uninsulated grou’nd wires, if present, the shield tied together in etectrica(
contact with the water.

For shieidad cables. an alternating ootential, as soacified in table XV, shati be aooliad between

two terminals; one shall be each c&&uctor in”turn,’ and the other shall’be all the ~kmaining
conductors, the uninsulated ground wires, if present, and the shield tied together. The test

voltage shall be maintained for 60 seconds +5, - 0 from the time it is reached.

4.6.3.1 Alternate voltage withstand. The foLLoving alternations in procedure may be used tihm tested
as specified in 4.6.4. Specimens are to be tested dry.

a. Arrange the conductors in a rectangle containing rows and columns; for example,

cable would have 5 columns of 4 rows; a 33 conductor cable would have 5 columns
with two unused spaces.

b. Connect atl the conductors in columns together. Do this for each column.

a 20 conductor

of seven rows,
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c. Apply the specl fled test voltage, for the spcclf ied time, between each co(umn of the rectangle In

turn, and the remaln!ng colusrcs connected tcgether.

d. D~sconnect all the conductors in a co~umn. Do this for each column.

e. Connect a(l conductors In a row tWether. Do th~s for each row

f. App(y the specified test voltage for 60 seconds +5, - 0, between each row the rectangle ~n turn,

and the remelning rows connecteo together.

9. Connect at( the conductors together.

h. If shields are present, apply the specified voltage from table XV betueen al( the conductors
connected together and the shields connectd t~ether.

4.6.4 Insulation resistance (see 3.5). Insulation resistance of the cab(es shall be determ~nes as
speciflad In method 6031 of FED-s TD-228 ●xcept that:

a, The test shall be performed on finishad cables only.

b. The insulation resistance shall be measured isssediately after the voltage withstand test, and
optionally after cable has been imersed at least six hours. The cable My be tested dry.

c. The test voltage shall be mt Less than 2WI volts nor more than 500 volts dc

d. The polarity of the conductor shat[ be maintained negative u?th respect to the water

e. For unshielded cables, the potential shall be applied between two terminals, one being each
conductor in turn, and the other being at( the remaining conductors and uninsulated ground drain

wires, if present, tied together in ●lectrical contact with the uater.

f. For shie(ded cables, the potentfal shall be applied betueen two terminals, one being each
conductor in turn, and the other being all the remaining conductors the uninsulated ground drain
wires, If present, and the shields tied together, in electrical contact with the water. cabtes

with an overall shield shall not be immersed in water, and sha~l be tested dry.

9. If the measurement is made at a t~erature other than 15.6” C, the manufacturer shall correct the
measured value of Insulation resistance to the resistance at 15.6” C. If the insulation

resistance is equa L to or greater than that required by 3.5, when the measurement is made at

temperature greater than 15.68C, no correction factor need be used. The manufacture shall

demonstrate that the correction factor is accurate for his compound.

h. Insulation resistance may be determined in less than 1 minute, if the galvanometers has ceased

fluctuating and the reading indicates that a steady insulation resistance value has been
obtained.

4.6.5 Direct current resistance (see 3.6). The direct current resistance of ●ach conductor and
uninsulated ground drain wire, if present, shatl be measured on the finished cables as specified in
FED- STD-228, method 6021.

4.6.6 Surface resistance test (see 3.7). The uninsulated conductors and jacketed cabLes shall be
tested in accordance with method 6041 of FED-STD 228 or method 1340 of UL 1581. All specimens, after
having bean providd with the required electrodes but prior to testing, shall be cleaned by the procedure

described in the test method. in positioning the specimens in the test chamber, the specimens sha[l be
placed so that their ends are a minimum of 1 inch from any wall of the chaaber unless otherwise specified

in the test procedure.

4.6.7 Hot creep (crosslink polyethylene, see 3.8). The crosslink polyethylene Insulation shall be
tested in accordance with NEtlA UC 7,
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4.6.8 Co(d bend (see 3.9)

I

I

4.6.8.1 Spec]mens. One length of cable from each samp~e unit sha~( be prepared for test. The length

shall be dlvlded Into two parts. Provide one specimens tor checking Inked markings and jacketed cable as

a whole, and dupllcate specimens for checking Insulated conductors apart from the fin~shed cable. The

set shalt be tested aged. It falture occurs to any one specimen, two additional specimens shall be
prepared from the same samp(e unit and tested. If either of the additional specimens fail, the sample

unit represented thereby shall be considered defective.

4.6.8.2 Procedure, The ]acketed cable specimens and the insulated conductor specimen shatl be

conditioned in an air oven for 48 +1/2 hours at 71n C t2° C (160” F *2” F), a( lowed to cool at rmm

testperature. Aged specimens selected for checking inked markings and cab(es as a whole shall be
attached to the proper size mandre( as determined in 4.6.8.2.1. The specimens selected for checking

insulation apart from the cable shal~ have the jacket removed and one of each differently colored
insulated conductor shall be attached to the proper size mandrel as determined in 4.6.8.2.1. The
specimens shall be suspended vertica~ly with lower ends weighted sufficiently to keep specimens taut and
to permit bending them without handli~. The mandrel

at the lower temperature :2°c specified in table Ila,
jacketed cable specimens shall be bent for six close
the msndrel at the rate of approximately 15 turns + 3
(shielding or non-adhering color coding removed) shal

six turns cannot be obtained from a specimen because
cold chamber. the answnt of turns obtainable from a 5

and specimens sha(l be placed in the cold chamber
4 hours minimum. Uhile at this temperature, the
urns, one turn for polyethylene insulation, around
per minute; the insulated conductor specimens

be bent at the rate of one turn per second. If

ts length is restricted by space (Imitations Jr! the
foot soecimen shall be oermitted. After the test

has been comp(etecf, the jacket on the specimens of cable shail be examined th~ough a magnifying glass of
at least 3 diameter magnification and then removed. The conductor insulation on all specimens shall be
examined for cracks with the magnifying glass.

4.6.8 .2.1 Mandrels. The mandre( shall be of a standard size in one of the diameters (In inches)
specified in table XIV. The standard size selected sha(l be the largest size that does not exceed the

value computed in accordance with tab~e XVI, except the 0.062 inch mandrel shall be used when a smaller
size is indicated by the computation.

TABLE XVI. Mandrel diameters.

r I 1 1

I Inches inches Inches i
,— +~

1.92 S.56
0.094 I 0:680 I 2.38 6.63
0.125 9.840 2.88 8.63
0.188 1 1.050 i 3.50 10.75

t 0.250 1.310 4.00
0.375 / l.~ / 6.50 / I
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TABLE XVII. Computed mandrel size

r ---- _~-– -. . . .- ...— .—

I Nomlnat outside diameter I Mandrel size, maximum i

I of insuLat=J conductOr Or ~--~ ~–-i
I cable, Inclusive ~/ Indlvidua(

I I Unshielded cable I Shielded cab~e ~ Insulated I

I ccmductors

–J”-- --1-—- --- -“-+1
Inch inch Inch Inch

up to 0.?50 I. OXOD 3.0 x OD I 1.0 XOD I
I 0.151 to O.250 I. OXOD 3.0 x OD

I 0.251 to O.300 I. OXOD 3.0 x OD ! ;:::: I

I 0.301 too.350 2.0 x OD 3.0 x 00 I 2.0 X OD

I 0.351 too.450 2.5 x 00 3.0 x OD I 2.5 XOD

I 0.451 too.550 3.0 x 00 3.0 x OD I 3.0 x OD

I 0.551 too.750 4.0 x OD 4.0 x or)

I 0.751 too.950 5.0 x OD [ 5.OXOD I
I 0.951 tel. soo 6.0 X OD 6.0 X OD

I 1.501 to 2.000 8.0 x OD I 8.OXOD I :
[ 2.001 and over 10.0 x 00 I 10.OXOD I
1 —L—______

~/ For the nominal outside diameter cable (see 1.2.1.7). The nominal outside diameter of

the insu(ated conductor shall be determined from the nominal outside diameter of the

conductor and the nominat insulation thickness (see table VI). For parallel cables,

the nominal outside diameter shall be the major axis.

6.6.11 Marking Durability (see 3.12.1). A short specimen of finished wire or sheath shalt be firstly

C1OMPM in a horizontal position with its upper longitudinal surface area freely exposed. A smelt steel

mandrel (0.025 diameter :0.001 ) shall be repeatedly rubbed over the insulation surface at the stripe so
that the longitudinal axis of the mandrel and specimen will be at right angles to each other. A weight

sha(l be affixed to the jig ho Lding the rubbing mandrel so that the combined jig and weight exerts a
5tlY-gram thrust normal to the insulation surface. A motor-driven reciprocating cam mechanism and counter

shall be used to permit an accurately measured number of abrasion strokes. The length of stroke in one

direction shall be 0.375 inch and the frequency of strokes shall be 120 strokes per minute (each stroke
consisting of a 1847” rotation of the ●ccentric drive mechanism). The direction of motion shall be along

the axis of the wire or cable jacket and perpendicular to the axis of the mandrel. This procedure shal~

be repeatad on one additional specimen selected from at least 50 feet apart.

4.6.9 Polyethylene shrink-back (see 3.10). A 7-inch long specimen shall be cut from the insulated

conductor. Shie(d and co(or coding braid, tape, or jacket shatl be removed. The specimen shall then be

cut to 6 inches with conductor flush with the insulation. The specimen shalt then be air oven aged at
85a *l°c for 24 hours :1/2 hour. Specimen sha Ll then be removed and allowed to cool to room temperature
The amount the conductor ●xtends beyond the insulation shall be measured at each ●nd and the insulation

shall be ●xamined for splitting or cracking.

4.6.10 Polyamide heat stability (see 3.11).

4.6.10.1 Polyamide coating over the primary i nsulat ion. A l-foot specimen shalt be bent around a
metal mandret six times the outside diameter of the specimen for two turns and taped down on its ends.
The specimen and the mandret shal( be placed in a gravity convection type oven at a temperature of 2W° F
*5° for 24 hours. Remove specimen and mandrel from oven and cool in a si[ica gel desiccator or equal
until it returns to room temperature (1 hour ❑inimum). Remove from desiccator and straighten the
spec i men.

22

Downloaded from http://www.everyspec.com



till-c-343?f

L 6 .10.2 Po[yam)de coatlnq under or over compo nent shield. A sufficient (ength of specimen sha[[ be.—.. .. -—.
used to Insure at least SIK c(r)<e T(trns when bent on a metal mandre[,
the specimen.

SIX times the out:~de dlarreter of
Each turn sha[[ be In contact with the next The ●nds of the specimen shal( be taped

tog+?tlle~ SCJ that the turn< are he!d In p~ace on the mandre[. The mandre~ and spec]men shall be suspended
)n a gravity convection oven at the temperature of 300°f i JO for 15 minutes. The specimen and mandre L

sha[l br= removed from the oven and cooled in a sillca gel desiccator or equal unti( the specimen is at
room temperature (1 hour mlnlmum). Remove from the desiccator and unwrap the coils.

5. PACKAGING

5.1 Packacsing rectulrements, Except as specified herein, the requirement for packaging shall be In

accordance with MI L- C-120C0. The type designation (see 2.1) shall be included in the identification
mark>ng of ail Inter]or and exterior containers.

6. NOTES

6.1 Intended use. The cabies covered by this specification are intended for use by the Armed Services

in extensive ●lectrical and electronic application. The cables may be used to transmit power, synch
pulses, data transmission voltages, broadband, audio, or control pouer. The shielded cables are suitable

for radio-frequency use in llmited applications. A tough and flexible jacket is essent iaL because the
cables will be subjected to extreme mechanical abuse and extreme humidity and temperature conditions.
Cables designated for light, medium, and heavy-duty are for use as indicated
in 6.1.1. through 6,1.3.

6.1.1 Liqht-duty (L) cab[es Light-duty cables are intended for use In test equipment in short
lengths, or for interconnection of major components. They are intended to withstand severe flexing and
frequent manipulation. Light-duty cables should not be used where they wilt be stepped on, run over by
vehicles, beaten, or subjected to severe impacts. Light-duty cables are suitable for lightweight
Wrtahle too~s or small motor and generator leads where flexibility rather than Long tlfe is essential.

6 1.2 Medium-duty (M) cables. Medium-duty cables are intended to withstand the same usage as heavy

duty cables except they shou Ld not be used where they witl be run over by vehic(es or subjected to
severe impacts. They are intended to be a substitute for all uses of heavy-duty cables bifsen the

reduction in weight would be advantageous to the equipment they are used In. Redium-duty cab~es are
sultabie for sma~l portab(e tools, sound equipment, radio receivers, and motor leads uhich do not require
the heauier, sturdier, heavy-duty
cables.

6.1.3 Heavy-duty (H) cab(es. Heavy-duty cables are intended for use where they will be subjected to
extreme service impacts or will be run over buy heavy vehic~es, such as trucks, tanks, or the like. They
are designed to withstand severe flexing and mechanical abuse over Long periods of time without
deteriorate ion. Heavy-duty cables are suitable for portabte tools, extension Lamps, charging cables, and
control cables.

6.1.4 Reinforcement. Nylon yarn, 840fl denier, suitabty treated (phenol-Latex coated) for bonding to
rubber during cure is recommended (see 3.2.7).

6.2 Acquisition requirements. Acquisition documents must specify the fol~owing:

a. Title, number, and date of the specification

b. Issue of DODISS to be cited in the solicitation, and If required, the speclflc Issue of
individual documents referenced (see 2.1.1).

c. Comp(ete type designation (see 1.2.1).

d. Lengths required.
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6.3 Dcflnlt ions.

6. 3.1 insulated conductor A conductor consists of a strandd wire, w!th Insulating covering,

suitable for carrying an electric current

6.3.2 Equipment ground wire. An insulated conductor (green) Intended for grounding non-current

carrying metal parts of equipment.

6.3.3 ~. A singte metallic conductor of stranded construction designed to carry current in an

electrical circuit.

6.3.4 Uninsulated ground drain wires. Uninsulated ground dra?n w]res are ulres bare or covered with
green covering to identif~~em as ground wires and shou Ld not be confused with the insulated green

conductor USA in portable power cable which is used as the equipment ground conductor (see 6.3.2).
These uninsulated ground drain wires are used in heavy duty outdoor and mine cab(es.

6.4 Disrxma(. Caution should be taken during handling and disposal of all insulating and jacketing

materials in accordance with ASTM C930 and FED- STD-313.

6.5 Sublect term (key uord) Listinq.

Extra fiexible
Fillers and binders

Ground drain wires
Heavy duty

Hot creep
Light duty
!hxlium duty

Semi fiexible
Separators

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

PROCEDUR[ ELM TESTING lNSUIATING AND JACKETING COMPOUNDS
TYPE TPE-O AND TPES (LOU TEMPERATURE)

10. SCOPE

10.1 g. This appendix details the procedure for testing of samples of insulating and Jacketln9

comWunds for both low temperature, heat and ozone resistant, oleflnlc thermoplastic elastomer (TPE-0)

and low temperature, hear and ozone resistant, styrenlc thermoplastic ●lastomer (TPE-S) This appendix

is a mandatory part of the specification. The Information conTained herein 1s Intended for compliance to

the latest Issue of MI L-I-3930.

20. APPLICABLE DOCUMENTS

20.1 Non-Government publications. The following document (s) form a part of this document to the
extent specified herein. Unless Otherwise lndl cated, the issues of the documents which are DoD adopted
are those llsted in the Issue of the DODISS cited in the solicitation. Unless otherwise specified, the
Issues of documents not (lsted in the 00DISS are the issues of the documents cited in the solicitation

(see 6,2).

UNDERWRITERS LABORATORIES INCORPORATED

UL 1581 - Reference Standard

(Copies of the UL publication may be

Stock, 333 Pf\ngsten Road, Northbrook,

30. PHYs IcAL PROPERTY REQUIREMENTS

Unaged:
Tensile strength, minimum PSI

Elongation, minimum percent
Tear strength, minimum lb/in

for Electrical Uires, Cab(es, and Flexible Cords

obtained irom the Underwriters Laboratories, lnc
Illinois 60062.)

TPE-O

lCTOO

250
150

Tensi(e strength at 100 percent modu Lus, minimum psi 200

* Air oven aging, 168 hours * 1 hour at 136° C t l“C:
Tensile strength retention, minimum percent 80

Elongation, mlnlmum percent of orlglna~ 65

* oil Immersion (ASTM # 2 oil), 18 hours * one-half hour

at 121” C * I“C (Jacket only):
Tensile strength retention, minimum percent 75
Elongation, mlnlmum percent of original 75

Ozone resistance (after air-oven conditioning) and

168 hours : 1 hour in ozone (jacket only):
At 50” C (120” F) No crack

Brittleness temperature:
Unaged, maximum ‘C -55
Aged, maximum “C -55

n9

Ifaxlmum torslona~ stiffness ratio: 10

(otd tens!oo recovery (mlnlmum percent at -55” C): TBD

* In (ieu of doing performance tests, supplier may also provide cet’tiflcate of comp~ lance
with UL -1581 may be provided if it conforms to the vaiues specified in this appendix.

..

Publication

TPE-S—.-

1000

250
150

.?00

80
65

75
75

No cracking

-55
-55

10

TBD

In accordance
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Review activities:
Army - AR, Ml

Navy - AS, SH
A?r Force - 77, *

NSA
DLA - IS

MI L-c-3432F

CONCLUDING MATERIAL

Custodians:
Army - CR
Navy - YD

Air Force - 85

Preparing actlvlty:

Army - CR

Agent:
DLA - FS

(Pro]ect 6145-1198)

User Activities:
Navy - MC
Air Force - 71, 75
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSrIucTloN$—.

1. lhepreparing act~vtty must complete blocktl, z. “;, and 8. In block 1, both the document number and rewsioc
letter should be given,

2. The submitter of this form must complete blocks4 5, 6,and 7

3. The preparing actlvlty must provide a reply wlthln 30 days from receipt of the form

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clar!ftcation of
requirements on current contracts. cornrnent~ $ubmlttecl On this fOrrTl do not constitute or imply authorization to

waive any portion of the referenced document(s) or to amend contractual requirements

I RECOMMEND A CHANGE: ‘ :yyy4&BER
2 00CUME NT OA Tf (Y YMMDDJ

2 November 1992

‘OcuMENT“TLCc/@LEs , (pOIJERAND SPECIAL PURPOSE) AND WIRE, ELECTRICAL (300 AND c)) VOLTS)

NATURE Of CHANGE Oden(tfy paragraph number ●nd mckde proposed rewrite, if possd#e. Attach ●xira skets ●$ needed)

REASON FOR RECOMMENDATION

SUBMITTER

NAME {La~ w MW tnltIa~ b. ORGANIZAtfON

I
AOORESS (tndvck Z/p Code) d TELEPHONE (tilde Are# Code) 7. OAfE SUBMtl?ED

(1) Commefcd (YYMMOD)

(2) ALfTOVON
tlf ●ssoliratrld

I
. . m

PREPARING ACTIVITY

NAME b TEL EPHOfJE (Include Area COd@J
I. S. ARMY COMMUNICATIONS-ELECTRONICS COMMAND (1)Commercial (2) AUTOVON

908-532-5851 992-5851

ADORE $S (/ndude ZIP Code) IF VOU 00 NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT
ATTN : AMSEL-ED-TM Defense Quality and Standard, zat,on Of f,Ce

FORT MONMOWrH, NJ 07703-5023 S203 L@e$burg Pike, Su,te 1403. Falls Church, VA 22041.3466
Telephone (703) 7S6-2340 AUTOVON 289.2340

Fo7tm 1426, OCT $9 Prewous ed,fjons are obsolete q?asw
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d. The frequency of

e. Use of vo(tmeter

MI L-c-3432[

the vo(tage shall be 60 or 4(XI Hz or as llsted on table 9CU.2 of UL 1581.

equipped spark testers is optional

f. Spark test voltage shall be in accordance with table XV.

TABLE XV. Spark and dielectric withstan~l~ test voltage. . ..—— —.

I A(L insulation meteria(s

t 1

Specified [ Spark test

I nominal I voltage
thickness I (volts)

inc~usive I (rms)
( inch/mm)

~
O to 0.029 [ ,

/ O.O;i;~O:%[ 6,tXXI

I (,762 tol.12) [
I G.045 too.059 I 7,m

I (1.14 tel. so) I

I 0.060 and up I Io, ooo
I (1.52 and up) I

I

/

1 I

1

Specified I Dielectric

nomi na 1 ~ withstanding

thickness I vottage

inclusive I (volts)
(inch/am)

~
,

(o to .508)

0.021 to 0.031 / 1,500

(.533 to .787)

0.032 toO.047 [ 3/~
(.813 to 1.20)

0.048 too.063 } 3,500

(1.22 to 1.60)

0.064 too.077 I 4,000

(1.63 to l.%)
0.078 toO.094 ! 5/~
(1.98 to 2.39)

1

4.6.3 Voltage withstand (see 3.4). Cables sha Ll be tested as specified In method 6111 of FED-STD-228.
The following exceptions shall apply:

a.

b.

c.

d.

e.

f.

The test shall be performed on finished cables only.

The source of power shall not be less than 5 kilovott-amperes.

The crest factor of the test voltage shall not differ by more than *1O percent from that of a
sinusoidal wave when the transformer is loaded with the test specimen.

The immersion period shall be at least 6 hours for unshielded cables. Cables with an overali

shield shall not be immersed in water, and shall be tested dry.

For unshielded cables, an alternating potential, as specified in table XV, shall be applied
between two terminals; one shatl be ●ach conductor in turn, and the other shall be all remaining

conductors and the uninsulated ground wires, if present, the shield tied together in ●lectrical
contact with the water.

For shieLded cables. an aiternetina ootantiat. ❑s soacified in table XV, shatt be aootled between-.
two termina(s; one shall be each conductor in turn,

,,
and the other shall be al~ the remaining

conductors, the uninsulated ground wires, if present, and the shield tied together. The test
voltage shall be maintained for 60 seconds +5, - 0 from the time it is reached.

4.6.3.1 Atternate voltage withstand. The foLlowing alternations in procedure may be used when tested

as specified in 4.6.4, Specimens are to be tested dry.

a. Arrange the conductors in a rectangle containing rows and columns; for ●xample, a 20 conductor

cable would have 5 columns of 4 rows; a 33 conductor cable would have 5 columns of seven rows,
with two unused spaces.

b. Connect all the conductors in columns together. Do this for each column.
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c. App[y the spec? fled lest voltage, for the spcclf ied time, between each co(umn of the rectang(e >n

turn, and the remalnlng colurms connected together.

d. D?scoonect all the conductors In a column. Do th!s for each co~umn

e. Connect al( conductors In a row together. Do this for each row

f. Apply the speclfled test voltage for 60 seconds +5, - 0, between each row the rectangle ~n turn,
and the remaining rows connected together.

9 Connect al( the conductors together.

h. If shields are present, apply the speclfled voltage from table XV between all the conductors

connected together and the shields connected together.

4.6.4 Insulation resistance (see 3.5). Insulation resistance of the cables shall be determines as
specl fled In method 6031 of FED- STD-228 except that:

a. The test shall be performed on finished cables onLy.

b. The insulation resistance shall be ●easured immediately after the voltage withstand test, and
optionally after cable has been immersed at Least six hours. The cabte may be tested dry.

c. The test voltage shatl be not Less than 200 vo(ts nor more than 500 volts dc.

d. The polarity of the conductor sha(l be maintained negative with respect to the water.

e. For unshielded cables, the potential shalt be applied betueen two terminals, one being each
conductor in turn, and the other being all the remaining conductors and uninsulated ground drain
wires, If present, tied together in elect rica( contact with the uatw.

f. For shielded cables, the potential shalt be applied between two terminals, one king each
conductor in turn, and the other being all the remaining conductors the uninsulated ground drain
wires, If present, and the shields tied together, in ●lectrical contact with the water. cables
with an overall shield shall not be immersed in water, and shall be tested dry.

9. If the measurement is made at a t~erature other than 15.6”c, the manufacturer shall correct the
measured value of insulation resistance to the resistance at 15.6” C. If the Insulation

resistance is equal to or greater than that required by 3.5, when the measurement is we at
temperature greater than 15.6”c, no correction factor need be used. The manufacture shall

demonstrate that the correction factor is accurate for his compound.

h. insulation resistance may be determined in less than 1 minute, if the galvanometers has ceased

fluctuating and the reading indicates that a steady insulation resistance value has been
obtainad.

4.6.5 Direct current resistance (see 3.6). The direct current resistance of each conductor and
uninsulated ground drain wire, if present, shatl be measured on the finished cables as specified in
FED-STD-228, methcd 6021.

4.6.6 Surface resistance test (see 3.7). The uninsulated conductors and jacketed cables shall be

tested in accordance with ●ethod 6041 of FED-STD 228 or method 1340 of UL 1581. All specimens, after
having been provided with the required ●lectrodes but prior to testing, shall be cleand by the procedure

described in the test method. In positioning the specimens in the test chamber, the specimens sha(( be
placed so that their ends are a ❑inimum of 1 inch from any wall of the chamber unless otherwise specified
in the test procedure.

4.6.7 Hot creep (cross Link polyethylene, see 3.8). The cross link polyethylene Insulation shall be
tested in accordance with NEMA UC 7.

20

Downloaded from http://www.everyspec.com



I FIIL-C-3432F

4.6.8 Cold bend (see 3,9)

I
4.6.8.1 Specimens. One length of cable from each samp~e unit sha(l be prepared for test. The length

sha~l be dlvlded Into two parts. Provide one specimens tor check]ng Inked markings and Jacketed cable as
.s who~c, and dupllcate specimens for checking Insulated conductors apart from the finished cab(e. The
set shall be tested aged, If fa~lure occurs to any one specimen, two additional specimens shall be
prepared from the same samp(e unit and tested. If either of the additional specimens fail, the sampte

unit represented thereby shall be considered defective.

4.6.8,2 Procedure. The jacketed cable specimens and the lnsulats% conductor specimen shall be—.-
conditioned in an air oven for 48 +1/2 hours at 71-C i2”C (160” F *2 °F), atlwed to coot at room

temperature. Aged specimens se(ected for checking inked markings and cab”(es as a who(e shall be
attached to the proper size mandrel as determined in 4.6.8.2.1. The specimens seiected for checking

insulation apart from the cable shall have the Jacket removed and one of each differently co Lored
insulated conductor shall be attached to the proper size mandrel as determined in 4.6.8.2.1. The

specimens shall be suspended vertically with tower ●nds weighted sufficiently to keep specimens taut and
to permit bending them without handling. The mandrel and specimens shall be p~aced in the cold chamber

at the lower temperature *2° C specified in tabie lIa, 4 hours min?mum. While at this temperature, the
jacketed cable specimens shalL be bent for six close turns, one turn for polyethylene insulation, around

the mandrel at the rate of approxiraate~y 15 turns + 3 per minute; the insulated conductor specimens
(shielding or non-adhering color codfng re~ved) shal( be bent at the rate of one turn per second. If

six turns cannot be obtained from a specimen because its length is restricted by space (Imitations in the
cold chamber, the amount of turns obtainab Le from a 5 foot specimen shall be permitted. After *e test

has been completed, the jacket on the specimens of cable sha(l be examined through a magnifying glass of
at least 3 diameter magnification and then removed. The conductor insulation on alL specimens shall be
examined for cracks with the magnifying glass.

4.6.8.2.1 Handre Ls. The mandrel sha(l be of a standard size in one of the diameters (in inches)
specified in table XIV. The standard size selected sha LL be the Largest size that does not exceed the

value computed in accordance with table XVI, except the 0.067 inch mandre( shal( be used when a smaller
size is indicated by the computation.

TABLE XVI. Mandrel diameters.

r 1 I I

1 Inches Inches Inches i

~— ,+~
5.56 I

0.094 0.680 2.38 I 6.63 I
0.125 0.B40 2.88 8.63
0.188 7.050 3.50 I 70.75

t 0.250 I 1.310 4.00

I 0.375 I 1.6-60 / 4.50 I I
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TABLE XVII. Computed mandrel size
I

f . . .. —– .. ..~.———.. . . . . . . . ..—...— ..— .-
] Nominal outtlde diameter I flandrel size, mamimum 1

I of insulated conductor Or ~--- ~-q
I cab(e, inctusive ~/ Individual

1 I Unshielded cable ] Shielded cable ~ lnsulatd 1
conductors

-–-4– --—- .--+’t
Inch Inch inch Inch

I up to 0.150 1.OXOD I 3.0 x OD I 1.0 XOD I
I 0.151 100.250 1. OXOD ] 3.0 xOD I 1.5 XOD

I 0.251 too.3oo I.OXOD ] 3.0x OD I 2.0 X OD /
1 0.301 to 0.350 2.0 x OD I 3.OXOD I 2.OXOD [

I 0.351 too.450 2.5 X OD I 3.OXOD I 2.5 XOD ]

I 0.451 to 0.550 / 3.0 x OD 3.0 x 00 I 3.0 X OD

I 0.551 to 0.750 4.0 x 00 4.0 x OD

I 0.751 to 0.9s0 I 5.0 x 00 5.0 x OD I
I 0.951 tO I.sm 6.0 X OD I 6.0 xOD

I 1.501 to 2.000 ! .S.0 x OD I 8.OXOD /I
I 2.001 and over I 10.0 x 00 I 10.0 xOD [
L- 1 g

~/ For the rsom~nal outside diameter cable (see 1.2.1.7). The nominal outside diameter of

the insulated conductor shall be determined from the nomina L outside diameter of the
conductor and the nominal insulation thickness (see table Vi). For parallel cab Les,
the nominal outside diameter shall be the major axis.

4.6.11 Markina Durability (see 3.12.1). A short specimen of finished wire or sheath shall be firmly

clamped in ● horizontal position with ita upper longitudinal surface area freely exposd. A small stee(
mandrel (0.025 diameter *0.001 ) shall be repeatedly rubbed over the insulation surface at the stripe so
that the longitudinal axis of the mandrel and specimen will be at right angles to each other. A weight

shalt be affixed to the jig holding the rubbing -ndre~ so that the combined jlg and weight exerts a
500-gram thrust normal to the insulation surface. A motor-driven reciprocating cam mechanism and counter

shall be used to permit an accurately measured nutir of abrasion strokes. The length of stroke in one

direction sha(l be 0.375 inch and the frequency of strokes shall be 120 strokes per minute (each stroke
consisting of a 180” rotation of the eccentric drive mechanism). The direction of motion shall be along

the axis of the wire or cable jacket and perpendicular to the axis of the mandrel. This procedure shal(

be repeated on one additional specimen selected from at least 50 feet apart.

4.6.9 Polyethylene shrink-back (see 3.10). A 7-inch long specimen shatl be cut from the insulated
conductor. Shield and co~or coding braid, tape, or jacket shall be remaued. The specimen shal( then be

cut to 6 inches with conductor flush with the insulation. The specimen sha(t then be air oven aged at

85” *l°C for 26 hours zl/2 hour. Specimen shall then be removed and allowed to cool to room temperature.
The amount the co+-sductor extends beyond the insulation shall be measured at each end and the insulation
shall be ●xamined for splitting or cracking.

4.6.10 Polyamide heat stability (see 3.11).

6.6.10.1 Polyamide coating over the primary insulation. A l-foot specimen shall be bent around a

metal mandrel six times the outside diameter of the specimen for two turns and taped down on its ends.
The specimen and the mandrel shall be placed in a gravity convection type oven at a temperature of 2CX3°F
25° for 24 hours. Remove specimen and mandrel from oven and cool in a silica ge~ desiccator or equal
until it returns to room temperature (1 hour minimum). Remove from desiccator and straighten the
spec i men.

2?
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L C 10. C’ Po[yamlde coatlnq under or over component shle~d. A sufficient (cnqth of spec~men sha(( be
used to Insure at [easl SIX clo~e turn< when benr cm a meta[ mamfre~, SIY times the outs, de dlan.eter of
the specimen, Each turn shall be in contact w?th the next The ends of the speclmcn sha[( be taped
tog+! tl]e! 50 that \he turns are he~d )n p[ace on the mandrel, The mandret and specimen sha Ll be su$pendcd
In a gravity convection oven at the temperature of 300” F i5° for 15 minutes. Ttle specimen and mandrel

sha[l be removed from the oven and cooled in a sillca ge~ desiccator or equal until the specimen is at
room temperature (1 hour mlnlmum). Remove from the desiccator and unwrap the coils.

5, PACKAGING

5.1 Packaqinq requirements. Except as specified herein, the requirement for packaging shall be In
accordance with t’tl L- C-120CKl. The type designation (see 2.1) shall be Included in the identification

marking of atl Interior and exter]or cxmtalners.

6, NOTES

6,1 Intended use. The cabkes covered by this specification are intended for use by the Armed Services
In extensive ●lectrlca~ and electronic application. The cables may be used to transmit pwer, synch
pulses, data transmiss~on voltages, broadband, audio, or conrrol power. The shielded cab[es are sultab Le
for radio-frequency use in limited applications. A tough and ftexib(e jacket is essential because the
cables wll L be subJected to extreme mechanical abuse ssnd extreme humidity and temperature conditions.
Cables designated for light, medium, and heavy-duty are for use as indicated
in 6.1.1. through 6.1.3.

6.1.1 Liqht-duty (L) cables. Light-duty cables are intended for use in test equipment in short
lengthc, or for interconnection of major components. They are intended to withstand severe flexing and
frequent manipulation. Light-duty cab Les should not be used where they will be stepped on, run over by

vehicles, beaten, or subjected to severe impacts. Light-duty cables are suitable for lightweight
portable tools or smal~ motor and generator leads where flexibility rather than long (ife is essential.

6. 1.2 Medium-duty (If) cables. Ftedlum-duty cables are intended to withstand the same usage as heavy
duty cables except they should not be used where they uill be run over by vehic(es or subjected to
severe Impacts. They are intended to be a substitute for all uses of heavy-duty cables when the

reduction in weight would be advantageous to the equipment they are used In. Medium-duty cables are
suitable for sma(t portable tools, sound equipment, radio receivers, and motor teads which do not require
the heavier, sturdier, heavy-duty
cab(es.

6.1.3Heaw-duty (H) cabtes. Heavy-duty cables are intended for use where they will be subjected to
●xtreme service impacts or will be run over buy heavy vehicles, such as trucks, tanks, or the Like. They
are designed to withstand severe flexing and mechanical abuse over Long periods of time without
deterioration. Heavy-duty cables are suitable for portable tools, extension tamps, charging cables, and
contro L cabtes.

6.1.4 Reinforcement. Nylon yarn, 840/1 denier, suitably treated (phenol-latex coated] for bonding to
rubber during cure 1s recommended (see 3.2.7).

6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and lf required, the speclflc issue of
individual documents referenced (see 2.1.1).

c. Comp(ete type designation (see 1.2.1).

d. Lengths required.
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6.3 Deflnltlons.

6.3.1 insulated conductor. A conductor consists of a stranded wire, with Insulating covering,

sultabte for carrying an electrlc current.

6.3.2 Equipment qround ulre. An insulated conductor (green) Intended for grounding

carrying metal parts of equipment.

6.3.3 ~e. A single metal(ic conductor of stranded construction designed to carry

electrical circuit.

non-current

current in an

6.3.4 Uninsulated grot_q< drain wires. Uninsulated ground drain wires are wires bare or covered with
green cov~ing to identify them as ground wires and shou~d not be confused with the insulated green

conductor used in portable power cable which is used as the equipment ground conductor (see 6.3.2).

These uninsulated ground drain wires are used in heavy duty outdoor and nine cables.

6.4 Disposa[. Caut]on stwauld be taken during hand(ing and disposal of all insulating and jacketing

materials in accordance with ASTtl C930 and FED- STD-313.

6.5 Subiect term (key word) listinq.

Extra flexible
Fillers and binders

Ground drain wires
Heavy duty

Hot creep
Light duty
Medium duty

$emiflexibke
Separators

6.6 Chanqes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.
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APPENOIX

PROCEDURE fCW IESTING INS UIATING AfiD JACKETING COtlPOUNDS
TYPE TPE-O AND TPE S (LOU TEMPERATURE)

10. SCOPE

10.1 s. This appendix details the procedure for testing of samples of Insulating and jacketing

compounds for both low temperature, heat and ozone reslstanr, o(eflnic thermoplastic elastomer (T PE-0)

and low temperature, heat and ozone resistant, styrenic thermoplastic ●lastomer (T PE-S). This appendix

is a mandatory part of the speclflcatlon. The Information contained herein is Intended for compliance to

the latest issue of IIIL-I-3930.

20. APPLICABLE DOCUMENTS

20.1 Non-Government publications. The follow!ng document (s) form a part of this document to the

exten~ specif]ed herein. Unless Otherwise lndlcated, the issues of the documents uhlch are DoD adopted

are those llsted In the Issue of the DODISS cited in the solicitation. Unless otherwise specified, the

Issues of documents not listed in the 0001SS are the issues of the documents cited in the solicitation

(see 6.2).

UNDERWRITERS LABORATORIES INCORPORATED
,.

UL 1581 - Reference Standard

(Cop]es of the UL publication may be
Stock, 333 Pflngsten Road, Northbrook,

30. PHYSICAL PROPERTY REQUIREMENTS

Unaged:
Tensile strength, minimum psl

Elongat ion, minimum percent
Tear strength, minimum lb/in

for Electrical Ulres, Cables, and Flexible Cords.

obtained from the Underwriters Laboratories, Inc. , Publlcatlon
Illinois 60062.)

~ TPE S—--

1000 1000

250 250

150 150
Tensi(e strength at 100 percent modulus, minimum psi 200 200

* AirOvenaging,168hoursi 1 hour at 136° C f 1°C:

Tensile strength retention, minimum percent 80 80

E Longat ion, mlnlmum percent of orlglnal 65 65

* oil Immersion (ASTM // 2 oil), 18 hours + one-half hour

at 121° C * I“C (jackat onty):
Tensi(e strength retention, minimum percent 75 75

Elongation, mtnlmum percent of original 75 75

Ozone resistance (after air-oven conditioning) and
168 hours t 1 hour in ozone (jacket only):

At 50° C (120° F) No cracking No cracking

Brittleness temperature:
Unaged, maximum “C -55 -55
Aged, max~mum ‘C -55 -55

Maximum torsional stiffness ratio: 10 10

Cold tens]on recovery (mlnlmum percent at -55 °C): TED TEkD

* In Ileu of doing performance tests, suppller may also provide ce?tiflcate of comp~ lance In accordance

with UL-1581 may be provided if it conforms to the values specified in this appendix.

25
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Custodians:
Army - CR
Navy - YD

Air Force - 85

Review activities:
Army - AR, MI

Navy - As, SH
Alr Force - 17, 99
NSA

DLA - IS

User Activities:
Navy - MC
Air Force - 11, 15
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CONCLUDING MATERIAL

Preparing actlvlty:

Army - CR

Agent :

DIA - FS

(Project 6145-1198)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

I INS &JCTION$—.
I

I 1 The preparing actlvlty must complete blocks 1, 2. “;, and 8. In block 1, both the document number and revlsior
letter should be given,

2. Thesubmitterof this form must complete blocks4 5, 6, and 7 I
I 3. The preparing activity must provide a reply wlthln 30 days from receipt of the form

NOTE: This form may not be used to reque}t copies of documents, nor to request waivers, or ClarlflCation of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to

waive any portion of the referenced document(s) or to amend contractual requirements

I RECOMMEND A CHANGE: ‘“ ;:y-::y4;&ER
2 DOCUMENT DATE (Y VMMDO)

2 November 1992
L
3. DOCUMENT TITLE

CABLES , (POWER AND SPECIAL PURPOSE) AND WIRE, ELECTRICAL (300 AND c)) VOLTS)

4. NATURE OF CHANGE (Wenofy paragraph number ●nd include proposed rewrite, if po$sible. Attach extra sheets ●s needed.)

5. REASON FOR RECOMMENDATION

6. SUBMITTER

a NAME (la* Htsq w- MJ*I) b. ORGANIZATION

(1) @fnmeft4sl fYt’MAfOO)

{2)AUTOVON
of ●pplicatde]

6. PREPARING ACTIVITY

a NAME b TE LEPHO!JE (Include Are* Code)
U. S . ARMY COMMUNICATIONS-ELECTRONICS COMMAND (l)Commercial (2) AUTOVON

908-532-5851 992-5851

c ADDRESS (Include ZIP Code)

ATTN: AMSEL-ED-TM I
IF VOU DO NOT RECEIVE A REPLY WITHIN 45 DAVS, CONTACT.

Defense Qual,ty and Standardlzztlon Off Ice

FORT MONMOUTH, NJ 07703-5023 5203 Leesburg P,ke. Sute 1403. Fall$ Church! VA 22041.3466
Telephone (703) 7S6-2340 AUTOVON 28923n0

r I fi

09 Form 1426, OCT 89 Prtwou$ ed,flons arr obso/ete !Wzw
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