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MILITARY SPECIFICATION

● CABLES, LIGST WEIGHT, ELECTRIC, I-Ow SMOKE, ~R sHIpBo~ uSE
GENNRAL SPECIFICATION FOR

%.

This specification is approved for use by all Departments snd Agencies

of the Department of Defense.

1. SCOPE
.’.

● 1.1 m. This specification covers light
for Navy shipbeard applications.

1.2 Cables &veked by this

weight electric csbles

specification sbsll be

classified as watertight, non-watertight and non-watertight with circuit

integrity constructions, armored snd -unarmored, unarmored with overall

shields and further classified for power, control, communications,

instrumentation and electronic applications, as specified in 1 .2.1

through 1.2.3 (see 6.2.1) . A part number for csble and cord shall be aa

specified in 6.B snd the applicable specification mhe+.t.

1.2:1 ~.

non-watertight, nonflexing service as” follows:

Power:

P 7

Ceble types for

Type DX ---- DXA TWO conductors 600 volts (V)

Fx ---- FxA Four conductors 600 V

Tx ---- TxA Three conductors 600 V

.
Beneficial comments (recommendations, additions, deletions ) and any pertinent

data which may be of use in improving this document should be addressed to:

Commander, SEA 05Q42, Naval Sea Systems Ccmnnand, 2531 National Center Bldg. 3,

Washington, DC 20362-5160, by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or

by letter.

AMsc t4fA FSC 6145

Approved for public release; distribution ie

unlimited.
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Electronic, communication and instrumentation:

u Qd

Type ----
----

Trx
‘mm
----

----
----

2XS
----

3XS

Mxo

Mxso
----

‘rrxSo
lXMSO

2XA0

2X0

2XS0

2XSX0
----

----
----

m

lTXSA
----

----

----

::%.

3XSA

Multi-conductor,

Multi -conductor,

Multi-pair,

Multi-pair,

Multi -conductor,

Multi-pair,

Multi-pair,

Multi-pair,

Multi-pair,

Multi-triad,

AWG 20 600 V

AWG 16 600 V

AWG 20 600 V

AWG 22 600 V

AWG 22 600 V

AWG 22 600 V

AWG 26 600 V

AWG 22 600 V

AW12 26 600 V

AWG 18 600 V

1.2.2 Cable types for watertight,

non- flexing service are as follows:
.,

Electronic, communication and instrumentation:

Type ---- ~xsow. -$ ---- Multi-conductor, AWG 22 600 V
---- 2XOW ., ---- Multi-pair, AWG 26 600 V

2xsAW 2XSAOW 2XSAWA Mu3ti-pair, AWG 22 600 V

2XSW 2XSOW 2xswr+ Mu3ti-pair, hWG 18 600 V

3XSW 3XSOW 3XSWA Multi- triad, AWG 22 600 V

1.2.3

Cable types for watertight with cir&it integrity, nonflexing service are

as follows :

Power:

~&20cUd

~.

me Dxw Dxow DXWA

Fxw Fxow FXWA

Txw Txow TXWA

7XW ---- 7XWA

I Electronic, communication and inatrumentat ion:

I

Type TTXW

Control:

Type MXCW

TWO conductor

Pour conductor

Three conductor

Seven conductor

‘rl’xOw lTXWA Multi-pair, AWG 22

Mxcow MXCWA Multi- conductor, AWG 18

’600 V

600 V

600’V

600 V

600 V

600 V

2
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2. APPLICABLE EOCUMEIWS

2.1 ~.

2.1.1 Unless otherwise epecified,

the following specifications and standards of the ‘issue listed & that

issue of the Department of Defense Index of Specifications and Standards

[DODISS) wpecif ied in the solicitation form a part of this specif icat ion

to the extent specified herein.

SPECIFICATIONS

I
FEDE-

T1’-I-735

PPP-V-205

1 MILITASY

MIL-I-631
,.

MIL-H-5606

I
● MI L-T-5624

I MIL-C-12000

I MIL-F-16884

MIL-L-17331

MIL-H-17672

MIL-L-23699

MIL-C-27500

MIL-W-81044

“MIL-W-81044/12

MIL-W-813al

IsOPrOpYl Alcohol.

Venee$$ Paper Overlaid, Container Grade

Insulation, Electrical, Synthetic-resin

Composition, Nonrigid.

B@~liC Fluld,” Petroleum Base; Xrcr&f t,
Miesile, and Ordnance.

Turbine Fuel. Aviation, grades 3P-4, JP-5, and

~-5/<p-a ST.

Cable. Cord, and Wire, Electric, Packaging of.

Fuel, Naval Distillate.

Lubricating Oil, Steam Turbine and Gear,

Moderate Service.

HYdraulic Fluid, Petrol&um, Itii~ited.
Lubricating Oil, Aircraft Turbine Engine,

synthetic Base.

cable, Power, Electrical and Ceble Special

purpose, Electrical Shielded and Unshielded,
GeneK~l apecif ication for.

wire, Electric, Crosslinked Polyalkene,

Cross linked Qkene -Imi.de Polymer, or

Polysrylene Insulated, Copper % COpPer Al 10Y.

Wire, Electric, Cross linked Polyalkene Insulated

Tinned Coated c~er, Light Weight, 600V 150°C.

Wire, Electr”ic, Polyimide Insulated, Copper or

copper Alloy.

(see supplement I for list of applicable specification sheets. )

STANDARDS .

PEoNmL
I FSO-STD-228 cable and Wire, Insulated; Methods of Testing

I

I MILITARY
1’ MIL-STD-104 Limits for Electrical Insulation Color.

1

MIL-STO-454 Stendard General Requirements for Electronic

Equipment.

3
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2.2 The following documente form a part of

this specification to the extent specified herein.. The issue Of the

documente which are indicated as DoD adopted shall be the issue listed in

the current DoDISS and the supplement thereto, if applicable.

Asm
● B?

B8

● B 33

B 193

B 286

D 470

D 2240

D 2565

soft or Annealed Copper Wire. [DoD adopted)

Concentric-Lay- stranded Copper Conductors, Hard, Medium

Hard or Soft. (DoD adopted)

Tinned Soft or Annealed Copper Wire for Electrical

Purposes. (CUD adopted)
Resistivity of Electrical conductor Naterials. (DoD

adopted)

Copper Conducto~s for Use in Hookup wire for Electronic
Eqipment. (DuIPadopted )

standard” Met-hods of Testing Crosslinked Insulation snd

Jackets for Wire and Csble.

Rubber Property Durometer hardness. (DoD adopted)

Standard Practice for Operating Xenon -c Type (Water

coded) Light-Exposure Apparatus Wire and’ Without

Water for Expotiu”reof Plaetics.

(Application for copies should b~. addressed to ASTM, 1916 Rsce

Street, Philadelphia, PA 19103. )

ANSRICAN NATIONAL STANDARD S INSTITUTB, INC. (ANSI)

B46 .1 Surf ace texture, Surf ace Roughness, Waviness snd Lay.

(DoD adopted)

(Application for copies bhould he addressed to Americsn National

Stsndsrds Institute, Inc. 1430 Broadway, New York, NY 10018. )

● INSULATSD CAMS ENGINEERS ASSOCIATION (ICEA)

T-2 B-562 Test Method for Measurement of Hot Creep of Polymeric
Insulation’s.

(Application for ,copies should be addreased to the Insulated Csbles

Engineers Association, PO Box 440, South Yarmuuth MA 02664)

INSTITO’TB OF ELECTRICAL AND BLRCTRONIC EwG2NRBRS (133SS)

383 IEEE STD for Type Test of Class IE Electric Csbles, Field

Splices snd Connections for Nuclear Power Generating

statiOnB .

(Application for copies should be addreseed” to tbe Institute of
Electrical snd Electronic Engineers, Inc. , 345 Bsst 47tb Street New York,

WY 10017)

4
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continued .

● NATIONAL ELECTRICAL MANUFACTIJSES ASSOCIATION (NEMA)

WC-61 Surface Transfer Impedance

(APplicatiOri fOr copies should be addressed to the National

Electrical Manufacturers Association, Suite 300, 2101 L Street,
N.W. Washington, DC 20037)

NAVAL ENGINEERING sTANDARDS (WES)

711 Determination of the Smoke Index of the Products of

Combustion .fram Small Specimens “of Naterials, Issue 2 (1/81)
713 Determination of th&.Toxicity Index of the Products of

Combustion” from Small S&s$cimens of Naterial, Issue 3 (3/85) .

(Copies of Naval Engineering. standards

Procurement Executive, Minietry of Defense,

TE112, Block G, Foxhill, Bath 5AB England. )

Industry association Specifications and standards

are sponsored by

Ship Department,

are generally

the

Section

available for reference from librar&ea. They are also distributed among

technical groups and using Federal. agencies.
.,.

2.3 ~. In the event of a conflict between the

text of this specif icat ion and the references cited herein, the text of

this specif ica~ion will take precedence.

I

3. RSQUIRENENTS

I
3.1 The individual

be as euecified herein and in accordance with the

item requirements

applicable

specification sheet. In the event of a conflict between the general
requirements of this specification and the specification Bheet, the

ehall govern.

shall

latter

,.
3.2 Csbiis fu&ished under this specification shall

be products which are qualified for,.listing on the applicable qualified
products list (QPL) at the time set for opening of bids (see 4..3 and

6.5).

.

3.2.1 Chsnges in material and construction which

hsve been qualified shall require the written approval of the Naval Sea

Systems C—d (NAVSEA) . Incorporation of any changes which have not

been “so approve shall require requalification of the cable or groups of
cables in question.

3.3 Materials used in constnaction of those cables

requiring qualif icat ion shall have the written approval of NAVSEA. In the

case of cables not requiring qualification, NAVSSA approval will not be

required, and materials in these cables shall be in accordance with the

requirements shown. in the applicable specification sheets.

5
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3 .3.1 ~. Copper conductors shall be composed of .mft or

amealed copper strands in accordance with ASTM B 3 or tin-coated, soft

annealed copper strands in accordance with AS’lTIB 33. strands shall be

free from lumps, kinks, eplits scraped or corroded surfaces and skin

impurities.

3 .3.2 ~. Insulation shall be as specified on the

applicable specif icat ion sheet.

3.3.3 Jackets. The material used for the cable jacket shall be

cross linked polyolefin which shall have the physical and electrical

properties as required by the applicable specification sheet and as

specified herein. Unless otherwise specified in the applicable

specif icat im sheet, the color of t e cable or cord jacket shall be

black.
%

3 .3.4 ~. The materials and constructions for shields of

insulated conductors, groups of insulated conductors and overall cable

shall be as specified in tbe specification sheet.
.,

● 3 .3.5 EilleLa. Unless othentise specified in the applicable

srIecification sheet, fillers for cnbles intended for flexing

applications, only fibrous fillers shall be used. For non-flexing types,

solid or fibrous filler materials shall be acceptable. Fillers for cables

which are required to be watertight shall be nonfibrous or a combination

of non fibrous and fibrous. .,

3.3.5.1 ~. Fibrous fillers shall be treated for

flame or moisture resistance, or a combination of bath, to meet the

requirements for. the particular type of cable.

3.3.5.2 ~. The use of asbestos or asbestos form

containing materials shall be prohibited throughout the constriction and

manufacturing of cables.

● 3.3 .5.3 Nonfibrous fillers shall

consist of elastomeric material which is remnvable frnm i=lation of

conductors and insulating coverings over the shields. The acceptability

of the material eball ~ in accordance with 4 .7.3 and 4.7.4.

● 3.3.6 ~. Vnless otherwise specified (eee 3.1) , tapes shall be

polyester, type G in accordance with M2L- I-631. Tapes applied over shield

braida for singles, twisted pairs and triads, shall be sealed or set to

prevent unwinding freely, but ehall be easily remnvable for wire and/or

shield termination.

1 3.3.7 ~ Separators, when required, shall be of a

material that is compatible with other cable materials. The compatibility

of the material shall be in accordance with 4 .1.3 and 4.7.4.

3.3.8 ~. Binders shall be of a material compatible with the

other cable materials, The compatibility of the material shsll be in
accordance with 4.7.3.

6
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● 3 .3.9
51s4 aluminum alloy having

tensile strength of 50, 000

MIL-C-24640A

The armor Wires shall consist of Alclad 5056 or
a diameter of 0.0126+/- O. 0005 inch. a minimum

pounds per square inch (lb./in2 ) and a minimum

elongation (before application to the cable] of 2 percent in 10 inch

length.

3.3.10 al nonmetallic materials shall be

fungus inert and shall be certified that they meet the requirements of

requirement 4 of MIL-STD-454 (see 6,2 .2) .

● 3.3.11 Water blocking compound used in

cable and shield interstices shall be compatible with all other cable

materials. The comp&nd shall be clean, nontacky to the touch and shall

leave no residue on the installers hands. The compound shall be free

stripping from the cable components &d shield by band and shall not

require the use of chemicals or other mechanical means of removal. The

compound shall not interfere with any termination technique used with

finished cable, shields or compenente. The compatibility of the compound

shall be in accordance with 4 .7.3 and 4.7.4.
. .

3.3.12 The material shall have

no adverae effect on the health of personnel when used for its intended

purpnse. Questions pertinent to this ef feet shall be referred by the

contracting activity to the appropriate” departmental medical aemice wbo

will act as an advisor to the contracting agency. Ragardleas of any other

requirement materials and parts containing asbestos shall not be used.

3.3.13 ml materials included in the

construction of the cable shall be examined and tested to. ensure

conformance to this apecif ication and applicable apecif ication sheet.

Once a cable construction has been fully qualified, no material- may be

added, deleted or reedified, without the written approval of NAV$EA. &y

addition, deletion or modification of msteriala within a cable

construction shall require requalification.

3’.3.14 unl&s otherwise specified herein, all

ewipment, MECCerial and articles inco?=pbrated in the products covered by
this specification shall be new and ehall .be fabricated using materials

produced from recovered materials to the maximum extant practicable

without jeopardizing the intended use. The term ‘recovered materials n

means materials which have been collected or recovered frnm solid waste

and reproceaaed to become a source of raw uaterials, ae opp%ed to virgin

raw materials. None of the above shall be interpreted to mean that the

uoe of used or rebuilt prnducte iB allowed under thie specifica&ion

unless othexwiae specifically specified.

* 3.4.1 &aUQ=nLffiJ=. Finished wire shall be aa specified in the

applicable specification eheet, or ae approved” by nvs~

3.4.2 ~ Separators employed directly over conductors

shall be applied to give not less than 100 percent coverage to the

conductors.

7
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3 .4.3 The. insulation shall be as specified in the

applicable specification sheet. Conductor insulation shall be readily
removable by conventional wire stripping devices without damage to the

conductor.

3 .4.4 2&uzeiT.Tape wraps over the cable core, shield and other

locations shall be as specified in the applicable specification sheet.

Tapes ehall be applied helically with an overlap of not less than 2S

percent.

3.4.5 ~. Fillers and bindere shall be used,

where reguired, to provide firmmess and roundness of completed cables

and to provide watertightness when required by the specification sheet.

Filler and binder material shall be compatible with all other c.akjle

components. Compatibility of componf%ts shall be determined in accordance

with 4 .7.3 and 4.7.4.

3.4.6 fihklda. Shields, when specified in the applicable

specification sheet, shall be of the push back type and shall be

constructed to conform to the pbysi”cal and electrical requireo’dnts “

specified in the applicable epecif ication abeet. The shield shall be of a

close fitting braid construction and shall be free from irregularities

and discontinuitiea. Individual wire s~rands may be spliced, but not more

than one carrier WY be spliced at any one point. When the braided shield

is cut, it shall be capable of sliding back not less than 4 inches on an

exposed 24 inch length of component wire or cable with the op~site end

clamped.

● 3.4 .6.1 ~. Shield insulation shall consists of two

polyester tapes, type G in accordance with MIL- I-631, sealed. An

alteroate shield insulation n+ consist of one tape, type G of MIL-I-631,

plus an extruded jacket of a suitable translucent material, minimum

average thickness of the transparent material O.003 inch. The standard

identification code shall be applied by method 2 on the inner tape.

3.4.7 .~. Where watertight cable construction is

specified (see 3.1) , voids within the cable or cord construction shall be

filled to prevent the passage of water longitudimlly through the cable.

3.4.0 kai!Qm&. The armor shall be applied in tbe form of a

braid. The weave of the braid whall be of either tbe ‘one. over - one

under” or the =two over - two under” type. The weave shall be such that

the wires of a carrier are laid closely together, flat and parallel. The

braid shall be applied with maximum tension possible so as to pqevent

lwsening and creeping but not to caus~ broken ends. The braid shall

remain snug to the cable jacket and not spring away when cut. Splices in

the braid strarxb eball be infrequent, staggered and inconspicuous so as

not to increase the nominal diameter of the cable or result in rough

spots. The selection of the numb&r of wires per carrier and the nundxx of
carriers per braid shall be such as Co prtiuce a baeket weave to give a

minimum of 88 percent coverage and a braid angle within the limits as
specified in table 1. ‘i’benumber of wirea per carrier shall be not more

than as specified in table II.
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Braid Angle

Diameter
Minimum Maximum

over jacket

(inches ) (degrees) (degrees)

60
0,100 - 0.600 30

.601 - 1.000 35 60

40 70
1.001 - 1.500

1.501 - 2.000 45 70
.“

TAELE II. ~I

m. number of ends/canier

Diameter one over 7%s2 over

under braid one under TWO under

(inches)

5
0.100 - 0.400 8

.401 - .800 12 10

.801 - 3.000 16 10

-,.

● 3.4. s.1 ~. The coverage shall be as detefined by the

following formula:

perc&t coverage (k) = 10o (2F- F2 ~

Where F = NPd/Sin a

Tsn a = 2x3 .14159 (D+2d) P/C
a . acute angle of braid with axis of cable or cord

d- diameter (inch) of individual braid wires

D . diameter (inch) of cable under braid

N . nUMber Of WireS pbr carrier

c . number of carriers

p . picks per inch of cable or cord l-gth

3.4.9 ~.
A well centered jacket shall “be applied Over

the. ~~le core. T& jacket shall conf onn to the aPPliC~le sPeci~iCatiOn
~beec -d S-ll be re~vsble withOut damage to the WderlYin9 s~~eld ‘r

3.4.10 ~. Finished cable still conform to the

appl’ic~le Specif icat ion sheet. Cable dimene ions shall he measured as
specified iD 4.6.2.

9
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. 3 .4.10.1 The number of component wires shall be as

specified in the applicable specification sheet and. shall be cabled

together with a left hand lay. For cables having multiple layers, the

outer layer shall be left band and the inner layer or layers may be

either right hand or left hand lay. The lay length of the individual

finished wires shall be not less than E times nor more than 16 times the

diameter of the applicable layer.

3 .4.10.2 Concentricity shall not be less than 70

percent and shall apply to both the finished wires and finished cable

(eee 4.7.1).

3.s Electrical properties of the completed

cable shall be as specified by the s ecif ication sheet.
%

3.6 Physical properties of the completed

cable and cable components shall be ae specified by the specification

sheet.

3.7 Individual conductors ad

groups of conductors shall be separately identified in accordance with

3.7.1, 3 .7.2 and 3.7.3.

3 .7.1 Unl&s otherwise specified (see 6.2) ,

the standard identification code and where applicable, twisted pair and

triad identification codes shall be used.

3.7.1.1 Standard identification code

shall he in accordance with table III.

10
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I

:olor, conduct

or group no.

1

2

3

4

5

6

7

e

9

10

11

12

13

14

1s

16

17

18.

19

20

21

22

23

24

25

26

2-1

28

29

30

31

32

33

34

35

36

37

38

39

40

MIL-C-24640A

TABLE III.

Background

>r base color

Black

White

Red

Green

Orange

Blue

White

Red

Green

Orange

Blue

Black

Red

Green

Blue

Black

white

Orange

Blue

Red

Orange

Black

White

Red

Green

Orange

Blue

Black

White

Red

Green

Orange

Blue

Black

White

Orange

White
Brown

BrOWU

Brown

First tracer
color
----

*.

.,

----
----
----
----

----

Black

Black

Black

Black

Black

White

White

White

white

Red

Red

Red

Red

Green

Green

mite

Black

Black

Black

Black

Black

Red

Red

Black

Black

Black

white

white
Red

white

Red
-----

Black

White

;econd tracer
color
----

----
----
----
----

----
----
----
----
----

----
---L

----

----

----

----

----

----

----

----

----

Red

Red

White

White

White

White

Green

Green

Green

Orange

Gre~

orange

Orange

Orange

Blue

Blue
----

----

----

11
..

Downloaded from http://www.everyspec.com



MI L-C-24640A

TABLE III. continued

olor, conductor

or group no.

41

42

43

44

45

46

47

4a

49

50

51

52

!53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

Background

x base color

Brown

Brown

Brown

Brown

White

Red

Green

orange

Blue

Black

white

Red

Green

Orange

Blue

Black

White .

Red

Green

Orange

Blue

Black

White

Red

Green

Orange

Blue

Black

W33ite

Red

Green

Orange
Blue

Black

Red

Green

Orange

Blue

Red

Green

First traCer

color

Red

Green

Orange

Blue

Black

White

Orange

Re~

Red

Orange

Black

Orange

Red

Black

Black

Orange

Orange

Orange

Black

Green

Green

Red

Orange

Black

Orange

White

white

Green

Green

Green

white

Red

Red

Orange

Orange

Red

white

white

white

white

3econd tracer

color
----

----

----

----

Blue

Blue

Red

Blue

Orange

Red

Orange

Black

Blue ‘.

Blue

Orange

Green

Green

Green

Blue

Blue

Orange

Blue

Blue

Blue

Blue

Red

:Red

Blue

Blue

Blue

Red

Black

Blacb

Blue

Blue

Black

Green

Green

Orange

Orange

12
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TABLE III. continued

:olor, conductor

or group no.

81

82

83

84

85

86

87

88 ,

89

.90

91

92

93

94

95

96

97

98

99

100

101

102

.103

104

105

106

107

.108

109

110

111

112

113

114

115

116

117

118

119

120

!3ackground
or base CO1OK

Blue

orange

Green

Black

White

Blue

Black

White

Red

Green

Blue

Black
White

Red

Green

orange

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Black

White

Red

Green

Orsnge

Blue

“Black

White

Green

Orange

Blue

Black

Red

Green

Orange

Blue

Black

First tracer

color

Black

White

Red

Green

Green

Green

Orange

Orange

Orange

‘Orange

Orange

Blue

Blue

Blue

Blue

Blue
----

Black

White

Red

Green

Orange

Blue

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

13

second tracer
color

Green
----
----
----
----

----
----
----
----
----

----
----
_--:
----
----

----
----
----
----
----

----
----
----
----
----

----
.-_--
----
----

Red

Red

Red

Red -

Red

White

White

White

White

White

Green

..
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TABLE 1-II cant inued

Color, conductor

or group no.

121

122

123

124

125

126

127

Background

or base color

White

Red

Ornnge

Blue

Black

White

Red

First tracer

color

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Second tracer

color

Green

Green

Green

Green

Blue

Blue

Blue

%’
3.7.1.2 Conductor identification

code for telephone cables shal 1 be as follows:

Color or Color or

~. ~ .

1 Black 7 Brown

2 White B Gray

3 Red 9 Yellow

4 Green 10 Furple

5 Orange 11 Tan
..

6 Blue 12 Pink

The pairing of conductors for forming pairs shall be as follows:

No. 1 paired with nos. 2 .thru 12 for firBt 11 paira

No. 2 paired with nos. 3 thru 12 for next 10 pairs

NO. 3 paired with nos. 4 thru .12 for next 9 paira

No. 4 paired with nos. 5 t- 12 for next B pairs

No. S paired with nos. 6 thru 12 for next 7 pairs

No. 6 paired with noB. 7 thru 12 for next 6 pairs

No. 1 paired with noB. 8 thru 12 for next S Pairs

No. 8 paired with nos. 9 thru 12 for next 4 pairs

No. 9 paired with no.s. 10 thru 12 for next 3 pairs

No. 10 paired with noa. 11 thru 12 for next 2 pairs

No. 11 paired with no. 12

3.7.1.3 Special identification code

shall be in accordance with the following:

Color or Color or

1 Black 7 Brown

2 White 8. Gray

3 Red 9 Yellow

4 Green 10 Purple

5 Orange 11 Tan
6 Blue 12 Pink

14
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shall consist

black, white,

3.7.1.5

MIL-C-24640A

Letter identification code
of the letters A, B, C and D printed. in block type and with

red and green ink respectively.

This code shall consist

of the numbers in sequence running from 1 through the number

corresponding to the total number of twisted pairs in the cable. Both

conductors in each pair shall be numbered the same, denoting the sequence

number of the pair. Distinction between the two conductors ie provided by

different colored insulation. conductors of a cable with a single pair

need not be numbered.

3 .7.1.6 ~
_, . . .

~ GQ&. This code shall consist

of the numbers in sequence running from 1 through the number

corresponding to tbe total quantity %f twisted triads in the cable. Three

conductors shall be numbered the same, denoting the sequence number of

the ,triad; distinction between the three conductors is provided by

different colored insulation. Conductors .qf a cable with a single triad

need not be numbered.
.,.

3.7.2 Unless otherwise epecified (see 6.2) ,

identification method 1 or method 3 shall be used.

● 3.7.2.1 MeL&d-l. Identificati&h method 1 shall be surface

printing of both number and color designatiorm. The legend shall be

printed in contrasting color: preferably white ink on black or dark

background or black ink on white or light background. The legend shall be

repeated at intexwals not exceeding 3 inches and alternate legends shall

be inverted. For example 10 ORANGE BLACK x~~~ 39W0 0 ~. Unless

otherwise specified (see 3.1) , the axis of the characters shall be

perpendicular to the Iongitudiial axis of the wire. The character type

shall be block or ,itali”cand shall have a height in accordance with the

diameter over which it is applied ad follows:

Diameter range Height of character

,.
o.030t00.070 ................ 0,025

.070 to .095 ..........’........ .031

.095 to ...11s ...............:. .047,

.115 to .200 ................. .062
,’

.190 to .250 .................. ,.07a
! .235 to .325 ................. .094

,330 and larger ............... .125

● 3.7.2.2 &thQG2. Identification method 2 shall uae translucent

I
(opague) polyester tapes (ace 3.3.6) which have been printed with betb

the .nwnber and the color designation. The legend shall he printed with

black ink and shall be repeated at intervala not exceeding 3 inches and
I alternate legen~ shall be inverted. The character type shall be block and
1 shall be approximately 3/32 inch height.

15
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3.7.2.3 kth.d_3. Identification method 3 shall be the use of

solid base colors or solid base colors with tracers as rewired. The base

color mny be either the color of the insulation or the color of a coating

applied tO the insulation. The tracers shall be approximately 1/3 z inch
wide ink stripes of the required color applied helically with 1 1/2 ‘/1/4

inch lay. If two tracers are required, the second ehall be half the width

of the firet.

3.7.7..4 fiWhQLI. Identification methcd 4 shall be the use of

colored braids. Tracers shall consists of the required colors applied by

three adjacent carriers, Where two tracers are required, they shall be

applied with reverse lay.

3.~.2.5 Me3bdJi. Identifica&ion method 5 shall be the use of the

printed letter on the outermost insulating tape or the printed letter on

a P01Ye8ter binder tape Over the ins~ating tapes. The letters shall be
approximately 3/16 inch high and shall have been printed at intervals not
exceeding 3 inches prior to the application of the tape to the conductor.

If the insulating tapes are white, no printing is required on the B .

(white) conductor.
.,

+ 3.7.2.6 Wth.od4. Identification method 6 shall consist of

numerals printed in ink on the conductor insulation. For conductors

having a jacket directly over the insulation, the numerals may be printed

in ink on the jacket, at the manufacture’s option. White ink shall be

used for a red or black background; Slack ink shall be used for a white

background. Numerals may he perpendicular or parallel .to the longitudinal

axis of the conductor (see figure 1) . Numeral width shall be proportional

to conductor outside diameter (o.d. ) as follows:

Diameter range Height of character

o.030t00.070 ................. 0.025

.071 to .095 ................. .031

.096 to .115 ................. .047

.115 to .200 ................. .062

.190 to .250 ................. .078

.235 to ..325 ................. .094

.330 and larger ............... .125

Numeral height shall be 2 1/2 to 3 timee numeral width. Each numeric

legend shall be underlined. ‘i’wndigit legends which are parallel to the

longitudinal axis shall have the bottom numeral underlined. Legends shall

be alternately inverted and shall be repeated at interva18 not greater

than I 1/2 inches.

3.7.3 . 12nlese otherwise

indicated on the specification eheet, cables shall contain a continuous,

thin, moisture resietant marker tape, not less than 1/10 inch wide. The

marker tape shall be placed directly under the cable or cord binder tape

or jacket. The tape shall be printed to show the following at i.ntenrals

not greater than 1 fO&c: Name and location of maNuf acture; year of

manufacture; specification number (MIL-C-24640) ; and progressive eerial

number. The serial number is not necessarily a footage marker. A serial

...
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number shall not be repeated by a manufacture in any one year. for any one

type and size of cable.

● 3.7.3.1 ~. The use of marker threads in 1ieu of the

manufacturer 1s identification tape, as specified in 3.7.3, in mall

cables cords shall have the vritten approval of NAVSEA. If approved.

marker threads shall be in accordance with those assigned by

Underwriter $s Laboratory (IR) Incorporated to indicate the manufacture of

the cable or cord. When ~ marker threads are used, yearly marker threads

shell also be used to indicate tbe year of manufacture, as follows:

Color of

YQaZ ox ban.-

1994 .............. Orange Green

1995 .............. orange Brown

1996 .............. orange Black

1997 .............. orange Pi*

199s ............... White Yellow

1999 .............. White Slate

2000 .............. White ‘” Green

2001 .............. White Brown

2002 .............. White -’. Black

* 3.7.4 Unless otherwise specified (see

3.1) , ink marking shall be used for overall cable jacket surface marking.

The legand shall be printed in contrasting color: preferably white ink on

black or dark background or black ink on white or light background. The

legend shall consist of the manufacturer 1s name, the cable type and size

designation, specif icat ion sheet number, the year of manufacture snd

jacket type. ‘r@e legand shsll be repeated at intervah not exceeding 1

foqt and the year of manufact~e need not be in line with t,he balsnce of”

the legend. For csble constxwctions on which armor is to be applied, the

unsrmored or armored cable designation shall be applied on the cable

jacket. For armored constructions, Permanence of Printing (Jacket) , 4.7.12,

requirements are not applicable.

For axample: -Msnuf acturer’s name - Dx-3-MIL-C-24640 /l-1991 3LLP0L%

The character type may be either block or italic and shall hve a minimum

height in accordance with the diameter over which it is applied as

follows :

Jacket

Diameter range kfeigbt of &raCter

o.125t00.2oo ................. ,0.047

.200 to .Zes . .-.

.2e5 tO .350 .

.3s0 to .500 .

.500 and larger

material name shall be

. . . . . . . . . . . . . . ..”0 s

............... .07s

............... .094

............... .125

abbreviated as fol lows: XLPOLYO
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4.1 Unless otherwise specified in

the cent ract or purchase order, the contractor is responsible for the

performance of all inspection requirements as specified herein. Except as

otherwise specified in the contract or purchase order, the contractor may

use his own or any other facilities suitable for the performance of the

inspection requirements specif ie~ herein, unless disapproved by the

Government. The Government reserves the right to perform any of the

inspections set forth in the specification where such inspections are

deemed necessary to assure supplies and services conform to prescribed

requirements.

4.1.1 The%contractor shall provi~e and maintain

an inspection system acceptable to tbe Government for supplies and

services covered hy this specification. The inspection syetem shall be in

accordance with the ordering documents (see 6 .2.2) .

4.2 The examination nnd testincj of

all cable and cord covered by this specification ehall be classified as

follows :

(a) Qualification inspection (see 4.3) .

(b) Quality conformance inspection (see 4.4) .

4.3 ‘“Qualification inspection shall

consist of the examination and test specified in tables IV and VI and in

accordance with the applicable specification sheet.

TAELE IV.

,.
Examination or Test I Requirement pa:.. I Test metbnd par.. [

Cable aginq and COOTJatibility Specification Sht 4.7.3

Acid gaa equivalent Specification Sht. 4.7.16

Halngen content Specification Sbt. 4.7.17

Flame propaqat ion Specification Sht. 4.7.8

Iowoeraion I Specification Sht. I ““ 4.7.19

Smnke index Specification Sht. 4.7.18

Toxicity index I Specification Sht. 1 4.7.2o

I Durometer I Specification Sht. I 4.7.7

Weathering specification Sht. 4,7.21
I

Fungus resistance 3.3.10 ----

Abrasion resistance Specification Sht. 4.7.1

*S Flame (3 hour) Specification Sht. 4.7.9

Finished wire Specification Sbt. Specification Sht.
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● 4 .3.1 A manufacturer eeeking qualified

products listing (QPL) , shall manufacture and be responsible for testing

a cable type and size reguired for group qualification in accordance with

table v. When a manufacturer desires qualification of an individual type,

size or group, the, selection of test epecimens and scOPe of Walification

shall be subject to review by NAVSSA. For slash sheets (see 3. 1) having

more than one type of insulation compound, each insulation type will

require qualification by WAVSEA. A sufficient length of any test

specimen shall be manufactured at one time. Qualification will apply for

armored, unarmored and unarmored with overall shielded cahlea.

. 4 .3.1.1 Authorized testing of qualification samples outlined in

Table V or testing” of selected samples to incorporate alternate materials

in the originally approved Details of’ Construction Sheets and approval of

low smoke electrical cables bssed on%atisfactory test results for the

representative samples shall riot in any way be construed aa meaning that

only the type/eize/variation of the representative sample (s) bss to meet

the specification requirement. Ml type8/sizes/variations comprising the

group [s) represented by the test sample (B) must meet all specification

requirements.

. . 4 .3.2 ~ In order to maintain qualification,

each, cable, manufacturer. shall ZUUIUEI1lY,perfO~ the f0110win9 tests in

accordance with the applicable test paragraph, (see ,T~le ~) , On all

materials for which a: requirement is specified.
.f

● Halogen content
● Toxicity,
. Acid gas.

● Smoke testing
. Immersion

TASLS V. ~.

Qualification test

R

l+=
(

6 ‘mXW-15 or

TTXW-20

samples I

i%ll tests epecified

in the applicable

specification sheet

type and size Types

comprising. the Group 1/
...

DX-3 DX, T’XAWDFX

Mxcow- 10 Dxw, Txw, FxW, Dxow,

Txow, Fxew, MxCow, 7XW

IAWOKXCW
2XSAOW- 10 I IXSOW , 2XSAW , 2XSW AND

3XSW

2XOW- 6 OR 2x0w- 42 2XOW

Kxo- 10 Wxo, Mxso, 2-I’X,‘1-rxs,
2XA0, lXMSO, 2XS, 3XS,

I 2X0 AND 2XSX0

TTXOW-15 OR ITTXW
$1-I’XOW-20 I

d Includes all sizes and variations of the cable type
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. 4.4 Quality conformance inspection

shall be performed on all completed cable in accordance with the
procedure specified herein. This inspection shall consist of basic

electrical test Plus groups A, B, C and D examination and tests specified

in table VI and in accordance with the specification sheets.

● TABLE VI.

Examination or test Requirement paragraph Test method paragraph

_ ,.

conductor resistance Specification sheet 4 .8.4

voltage withstand Specification sheet 4.8.8

Insulation resistance S~ecifiaation sheet 4.0.5

Conductor and shield Specification sheet 4.8.11

continuity

Jacket flaws Specification sheet 4.8.9

..

Visual and dimensional 3.1, 3.2, 3.3, 3.4, 4.6

3.5, 3..6, 3.7 and 3.8

Capacitance Specification sheet 4 .8.2

Characteristic impedance Specification sheet 4.8.3

Watert ightnes8 Specification sheet

Weight

4.7.15

Specif ic’ation sheet 4.7.24

Group B:

Cold bending Specification sheet 4.7.5

Cross link proof Specification sheet 4.7.25

Drip Specification sheet 4 .7.6

Tear strength Specification sheet 4.7.14

Physicals (unaqed) Specification sheet 4.7.13 and 4.?.22

Attenuation Specification 8heet 4.8.1

Gas Flame (1 hour) Specification 8heet 4.7.9

Physicals (aged) Specification sheet 4.7.13 and 4.7.21

Permanence of printing Specification sheet 4.7.11

(conductor insulation)

Permanence of printing SDeCiflCatiOn Bheet

(jacket 1

4.7.12

A2mnr Specification Bheet 4.2.2

Heat distortion Specification sheet 4.7.10

Cable filler Specification sheet
,, .4.1.4

removability

Shrinkaqe Specification eheet 4.7.23

Mutual inductance Specification sheet 4.8.6

Surface transfer Specification sheet 4.8.11

I impedance I I

Pulse response time Specification sheet 4.8.7
i

I Group D:

Flame propagation ISpecification sheet I 1
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* 4 .4.1 h inspection lot shall consist of the total

number of units of product of any one type, size and construction

manufactured under essentially the came conditions ‘and offered for

delivery at one time.

● 4.4.2 ~. Basic electrical tests ehall be in

accordance with the applicable specification sheet and shall be performed

on each length of completed cable. For electrical test purposes, length

of completed cable shall be as defined in paragraph 6.7.1.1.

● 4 .4.3 The required number of samples (see

6.7. 2) for groups A, B, C and D examination and tests shall be selected

at random from the inspection lot. Nonconforming starting end finishing

ends of csble shal 1 be removed by tbe manufacturer prior to select iug

samples. %

4’.4.3.1 Samples for

group A examination and test shall be ‘selected from each lot as specified

in table VII.
.,. .

● TABLE VII .

L@its of” Product NUMber Of

in lot Samples

,.. ..
1 ., 1

2thru lo. 2

11 thnl 30 3

31 thru 90 7

91 thru 210 15

21> and over” 25

~
t

., .,.
4 .4.3.2 . Samples for group E tests shall

‘ be selected from each as specified in t~le VIII.

TABLB VIII. ‘a for. 9ZQuni3 ~.

I
Units of Number of samples

product

I in lot

I 8 snd under 1

9thru30 2 .

I 31 thnl 90 3

91 thru 210 4

211 and over 5

1
4 .4.3.3

shsll he selected as specified in table XX.
I

SamPlea for group C tests
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TABLE IX. ~ -t’esLa.

TWO month’s production Number of samples

(units of product)

I

● 4.4.3.4 ~. Sa@es for grOup D test shall
be selected by testing the first production run of each type and size of

cable and once for each 75, 000 feet ~,here after.

● 4.4.3.5 Material found

unacceptable shall be resubmitted for reinspection only after all

materials are re -examined and or re -tested and all defective materials

are removed or defects corrected. 3@terial resubmitted shall be verified

100% for the failing characteristic.” Material found acceptable during

rescreening inspect ion/test ing can be re -ident ified and released as a

separate lot.

4.4.4 Group A examination and tests

as required by the specification she-$t shall be performed an samples

selected in accordance with 4.4.3.1.

4.4.5 ~. Group B tests as required by the

specification sheet shall be performed on eamples selected in accordance

with 4.4.3.2.

4.4.6 ~. Group C tests as required by tbe

specification sheet shall be performed on specimens taken from samples

selected in accordance with 4.4.3.3.

● 4.4.7 ~test. Group D tests as required by the specification

I sheet, shall be perfozmed on specimens taken from sample6 Selected in

accordance with paragraph 4.4.3.4.

● 4.4.8 t.=nt The contractor shall prepare test

reports in accordance with tbe data ordering document (se”e 6. 2.2) . The

teit report shall

(a)

(b)

(c)

(d)

(e)

(f]

contain the following information:

Manufacturerss QPL number and date or serial fhmber and

date of NAVSEA letter of approval.

A statement to the effect that the product %& constructed
f=om materials listed an the manufacturer’s approved

details of construction sheet.

A statement that the product. meets all of the requirement

of this specification.

Results of all quality conformance tests showing actual

values obtained.

Year and month cable was manufactured.

Serial numbers of the &rker tape taken from each end of

each length of cable.

‘..
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(g) Customer’s name and contract or order number.
* (h) A statement that the product COnt.ainS nO metallic mercury

or mercury compounds and are free from mercury

contamination.
● (i) The serial number of all NAVSSA letters approving

deviations from the approved specification slash sheet.

● 4.5 Unless otherwise specified (see 3 .1), the

examination and tests specified in tablee IV and VI cd’iallbe made at

standard ambient conditions as follows:

(a) Temperature: 23 ‘1- 20 ‘C.

(b) Humidity: 50+/ -40t Aw

4.6 ~
. .

Cables shall be visually

examined to verify that the materials, design, construction, physical

dimensions; marking and workmanship are as specified in 3.1, 3.2, 3.3,

3.4, 3.5, 3.6, 3.7 and 3.8. Concentricity, wall thickness and dimensional

examinations shall be made as follows: ..-,

4 .6.1 The concentricity of the

finished wire and the finished cable jacket shall be determined in

accordance with 4.6.1.1. as applicable., Wall thickness measurements shall

be made on cross sections of the finished wire or cable jacket under

suitable magnification. The wall thickness shall be the ehortest distance

between the outer rim of the finished-wire insulation or cable jacket end

the outer rim of the underlying conductor or shield strand.

● 4.6.1.1 The concentricity. of the

finished wire and cable jacket shall be determined by first locating and

recording the minimum wall thickness measured on a cross section of the

finished wire and cable jacket. Prom this point on the outer rim of the

finished wire and cable jacket [at which the minimum wall thickness was

measured) , three more reference points (90 degrees apart ) on the outside

rim of the finished wire and cable jacket qball be established. At each

of these three reference points, the nearest member of the conductor

shell be @elected, and the minimum wall thickness be measured. The

average of the four readings sbsll be the average wall thickness. The

percent concentricity shall be defined 100 times the ratio of the minimum

wall thickness to the average wall thicknese.

● 4.6.2” Measurement shall be made on not less than a 12
inch length of cable taken from the end of tha ample unit. Inner

components EIball be n=de accessible by stripping and removing the outer
components so as not to nick. cut, cold -rk os othe~ise ~~9e the.

con&nant to be measured. Four points for measurement shall be located 3

to 4 inches apart along the finiehed wire specimen or finished cable

speci”men lengths, as applicable. Measurements shall be made at each point

at twn perpendicular planes or as required to aacnue the minimum and

maxinmm reading is attained at each point. A total of eight IB)

measurements shall bc performed on each specimen. The minimum, maximum

and average value ‘shall be recorded, as applicable.’ Measurements eball be

made with a micrometer, caliper or equal. A PI-tape may be used for

measurements of diameters greater thsn O.250 inches.
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4 .6.3 Before individual strands are

assembled into a conductor, certification shall be provided to indicate

conformance to the applicable ASTN standard reference in 3.3.1. (see

6.2.2).

4.7

4. 7.1 Abrasion resistance of cable jacket

material shall be determined as specified in 4 .7.1.1 through 4.7.1.4.

● 4 .7.1.1 Specimens. One c~ test specimen shall be

prepared by extruding material onto a 16 AwG (19/29)

conductor. The material shall be nw.nufactured using

process condi tions ES close as possible to those used to

produce the overall %able jacket and shall have an

overall cable” diameter of 0.119 + 0.001, - 0.000 inch.

4.7 ,1.2 APParatus Shall include the following,

(a) Abrading machine - A “cylinder, which in&m’porat es 2 “.

abrading elements on its surface, which i.emotor driven

to rotate about a horizontal axie at 17 Plus 3, minus 2

revolutions per minute (rpm) and over which the specimen

is draped, as shown in fkguree 2 and 3 and as described below.
a

(1) Each abrading element shall cons ist of a 5/16 inch

square, (ina) high speed tool bit (Cleveland Twist
Drill Company number 855 or equivalent) which has

been ground on two ad jscent, longitudinal sides to

produce a single, sharp 90 degree longitudinal edge

free of hicks. A medium grade grinding wheel

(Norton Company Iffier 39C6018VK or equivalent)

shall be used” for this grinding. Abrading elements

shall be reground as required; in no case shall an

abrading element be used in excess of 5 hours

without regrinding. whenever the perpenditiar

distance between either pair of opposite
longitudinal sides of an abrading element become

less than O.308S inch (aa by repeated regrinding)

then that abrading element shall he discarded and

replaced.

(2) The cylinder shall be 8 i 1/8 inches in diameter and
shall be rigidly fabricated from metal.

(3) Each of the 2 abrading elemants shall be nwdntained
in electrical contact with the metal cylinder by

securing each in a notch cut into the cylinder

surf ace, parallel to the cylinder axis; the 2

notches required shall be spaced 1S0 i 2 degrees

apart around the circuoiference of the CY1 inder.

These notches 6hall be cut such that tbe sharpened

90 degree longitudinal edge of each element shall

be facing outward from the cylinder surface and
such that the midpoint of a straight line drawn

between the midpoint of the 2 longitudinal edges

adjacent to the sharpened edge is tangential + or -

0.003 inch to the cylinder surface.
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(4) An aUtOKVAtlC counter eball be
the number of times the test

the abrading elements during

provided to totalize

specimen in scraped by

“the test.

(5) A 1 pound i O. 5 ounce weight shsll be provided for

aPplying tension to the specimen.

(b) Short circuit monitor - A voltage source of not less than

12 V (either direct current (DC) or root mean square

(SMS) alternating current (AC)) which can be applied

between the specimen conductor and both shrading elements

of the shradi.ng machine as shown in figure 2. (The

connection to the abrasion elements may be provided by a

wiping cnntact on the cylinder. ) A means (such as an

electrical relay) shsll be provided whereby sn electrical

connect ion between e~her abxading el emenk and the

specimen conductor shall automatically stop the rotation

of the CY1 inder on the sbrading machine (ae by removing
motor pnwer) .

4.7.1.3 EK&@un2. Specimen=. ehsll be wiped with a clesm dry “cloth

to remove any lubricant or dirt. Each specimen shall then be tested

[either SimUlt~eOUsly or at one time) as follows. Each specimen shall be
hung circumf erent ially over She CY1 inder of the ahzading machine such

thst each specimen shsll fonn sn arc of ‘not less thsn 170 degrees around

the cylinder ,for the, remainder of the test. One end of each specimen

shsll then be secured to a fixed surface. Tbe sbrading machine weight

shall be attached to the oppoeite speciman end such that both this

specimen and and the weight be freely suspended. The automatic counter

shsll ha set initially to zero, the short circuit monitor shsll be

applied between bnth abrading elements on tbe abrading machine and Ehe
conductor of each specimen. The” cylinder motor ahsll then be turned on,

allowing the cylinder to rotate beneath each specimen, from secured end

to weighted end.

● 4 .7.1.4 Specimen failure shall be construed if

electrical contact occurs between either abrading element and any

specimen conductor (aa evidenced by cessation of cylinder rotation) prior
to completing 150 sbraaive scrapes (75 cyclee ).

● 4;7.2 &MQX. Ciple arnmr performance shsll ha determined as

spacified in 4 .7.2.1 through ,4.7.2.4.

4.7.2. T f&&IM. Each specimen shall conaikt of a single piece of

armor wire, of not less tbsn 6 inches in length, which has been ~emnved

from a spud of armor wire prior to cable armnring. Each epecimen shall

be remnved. frum a different spool. Ten specimens shsll be required.

4.7.2.2 ~. Apparatus shall include the following:

(a)

(h)

Mandrel - A 1/4 i 1/64 inch diimeter steel cylinder, of

length and constmction for the springiness test as

specified in 4.7.2.3.

Scale - A spring or other type scale. the measurement error
of which shall not exceed + or - 5 percent for use in the

springiness and toughness tests specified in 4.7.2.3.
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(c) Special vise - A sPecial vise, with 2 parallel edges of
0.030 f O. 001 inch radius between which a specimen may

be clamped to perform the toughness test as specified in

4.7.2.3.

4.7.2.3 E&@uz22. Tbe two following test e.hsll be performed using

not fewer than 5 specimens. The specimen shall be tested one at a time

for each test. The same specimen shall not be used for more than one

test.

(a)

(b)

springiness - one specimen shall be selected and secured by

one end to tbe msndrel such thst it ie both in contact

with the curved surface of the mandrel and perpendicular

to the mandrel axi8. The opposite end of the specimen

shall be attached to the scale, the specimen shall be

wrapped circumf erent%’ally around the mandrel, by bandl ing
the scale only, for not fewer than 4 complete turns,

while maintaining a specimen tension of not less tbsn 100

nor more tbsn 125 grams. Care should be tsken to pull the

scale in such a direction that it accurately indicates

the specimen tension. The specimen shsll then be released

from the scale snd allowed to uncoil. JUIY specimen which

is kinked at sny place other thsn the attachment points

at either end shall be considered an invalid specimen,

the test shall be repeated using a different specimen.

This test shall be successfully repeated 4 more times

(five times total) , using a different specimen each time.

Toughness - One specimen shall be selected snd secured by

one end between the rounded, horizontal ~d Parallel vise

edges, such thst not less thsn 2 inches of the specimen

extends vertically shove the vise. The scale shall then

be attached to the free end of the specimen snd a

specimen tension of “1OO i 10 grams shall be established

by hsndling the scale only. The specimen shall be bent 90

+ 15, -O degrees alternately in both directions

perpendicular to the vise edges, while rmsintaining the

specified vise tension. Not fewer then 10 90 degree bends

shall be msde unless the specimen breaks sooner. The

bending rate shall not exceed fifty 90 degree bends per

minute: lhis test shall be repeated four (4) mare times

(five times total ), using dif ferant epeciroens each time.

4.7.2.4 ~. Either of the following shsll constitute

apecimn failure:

(a) Sprin9inese - The o .d. of the. coil formed by sny of the
specimens around the mandrel, as measured at a middle

port ion of the specimen, exceeds 3/8 inch.

(b) Toughness - Any specimen withstands fewer than tcn 90
degree bends without breaking.

4.7.3 (125 efi. This test shsll be to
detect any significant degradation due to component incompatibility or

prolonged over heating of completed cable containing thermosetting or

tape insulation. Thie test permits either of two methods (the current

overload method or the hot air oven method) to be used for heat aging.
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1 4 .7.3.1 Specimens for cable aging and compatibility

tests shall be as follows:

I (a) For the current overload method. the specimen shall
conei6t of a 40 + 4 foot length of completed cable.

(b) For the hot air method, 2 specimens of completed cable

shall be required. Specimen number 1 shall hsve a

length of 30 f 3 feet. Specimen number 2 shsll have a

length of not less than the sum of 12 inches plus 20

times the msximum specified overall diameter of the

cable (see 3.1) . Both specimens shsll be removed from

the same length of cable.

4.7.3.2 Abliaratus shall include tbe following:

1.

I

(a) The oven (required for either heat aging methnd) shall
support the requiremen.ta as epecified in 4.7.3.3. as

applicable. The oven air temperature shall be measured
in the immediate ‘vicinity of the specimen. “’

(b) The mandrel (required for either heat aging methOd)
shall be rigid, smooth cylinder or partial cylinder,

with a continuous -ed surface of not leas than 180

degrees, of suitable’ ‘length and constmction for the

epecimen bending as specified in 4.7.3.5. The mandrel

diameter shall be -approximately 12 times the specified

-mum overall cable or cord diameter (see. 3.1) .

(c) Voltage withstand test apparatus (required for either
heat aging method) shsll be as specified in 4.8.8.3

(d) Insulation resistsace test apparatus (required for

either heat aging method) shsll be 8 specified in

4.8.5:2.

(e) Thermocouple device (required for the current overload

method if atimethod 4 .7.3.3 (a) (1) ia used) and an

associated temperature indicating device ehell be

provided for the use snd temperatures specified in

4.7.3 .3 [a). Temperature shsll be measured with an

error of not more than + or - 1“C.

(f) Current source (required for current overload methcd

only) shall be sn adjustable source of either dc or

60 Hz single phsse ac, for maintaining. specimen

conductors at an elevated temperature as Epecified in

4.7.3,3(a). A means absll be provided for meaauring

the current produced by this source with an ~ror of

not more than + or - 5 *.

(g) Resistance meter (required for the current overload
method if submetkd 4. 7.3.3 (a) ,is used) sbsll be

provided for measuring the resiatsnce of a eingle

specimen conductor at mom temperature snd at elevated

temperatures, aa specified k 4.7.3.3 (a) . The meter

shall exhibit a measurement error of not more than +

or-l%.

..
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4.7.3.3 ~. select and perfoxm either of the two heat aging

methods, the current overload method or the hot air method, specified in

(a) or (b) herein respectively. The oven air temperature (in both
methods ), conductor temperature and current (in the current overload

method only) shall be recorded at intervals of not more thsn 15 minutes

during the first hour after attaining the heat aging temperature, at

intervals of not more thsn 1 hour for the following 5 hours and not less

than twice daily thereafter for the duration of the heat aging. The

interval between the consecutive temperature recordings shall not exceed

17 hours at any time during heat aging.

(A) Prior to heat aging ‘, the current overload method specimen
shall be subjected to the insulation resistance snd voltage

withstand test in accordance with 4 .8.5 snd 4.8.8,

respectively. The voltag% withstand test shall use the

specified voltages (see 3. 1) . Following these, specimen

conductor ends shall be electrically interconnected such that

a single series electrical circuit is formed in the

conductors. Provision ehall then be made to measure epecimen

conductor temperature, ‘using either of the following ‘.

submethods.

(1)

(2)

The smallest practicable, ‘V” ehsped cut shsll be made along

the specimen at a point approximately midway between the

specimen ende, the thermocouple sbsll be placed beneath the

resulting triangular tab. The thermocouple shall be

positioned such that it is in firm contact with any single

specimen conductor layer. (For specimens with only a single

layer of conductors, sny specimen conductor may be used. )

The thermocouple shall be used with its associated

temperature indicating device to measure specimen conductor

temperature during heat aging.

The resistance meter shall be connected to meaeuxe the

resistance between the ends of any single specimen

conductor in the innermost conductor layer. (For specimens

with only a single layer of conductors, any specimen

conductor msy be used. ) The meter leads shall: be positioned

on the conductor extremities. such that all conductor

interconnections are excluded from reaiatance measurements.

The conductor temperature shall then be detemtined by using

the following formula:

Conductor temperature, in ‘C - (234.5 + t) (R/r) - 234.5

.

where: R . Measured conductor resistance, in ohms during heat aging.

t = Measured room temperature, in.‘C, to which the specimen

is exposed prior to heat aging. Temperature t shall be

measured in the immediate vicinity of tbe epecimen;

measurement accuracy shsll b-e within ‘/ - 0.5° C.

r . Measured conductor resistance, in ohms, when the specimen

is exposed to room temperature t. t shall be held

constsnt, within +/- O.5 0 C for a periOd of nOt less

than 2 hours prior to thie measurement.

The specimen sbsll next be placed into the oven such that

a length of not less thsn the sum of 12 inches Plus 20
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times the maximum specified overall cable

(see 3.11 remains straight and horizontal

or cord diameter

and such that the

remainder of the specimen is fonned into the largest

practicable horizontal coil (to permit free circulation of

convect ion air currents ). The current source shall be

comected between the two end conductors of the eingle

series circuit within the specimen. The specimen shall then

be subjected to heat aging; the air temperature within the

oven shall be raised to 50 ‘/- ,0 ~ and the c~rr~~t ~~~~~~

ad jUated to produce a conductor temperature of 125 ‘/. 5°

C. These temperatures shall be maintained for a continuous

period of not less than 400 hours. The current source shall

not’ be shut off during heat aging, except for momentary

shut off for taking resistance measurements when submethod

(a) (2) herein is used .~ollowing heat aging, the specimen

shall be allowed “to.cool throughout to room temperature.

The conductor temperature shall then be recorded. A

recording which differs from room temperature by more than
so c skll be considered to indicate failure Of the

conductor measurement means. If any such failure should’.

occur, the heat aging test sf-@l be considered to be

invalid and shall be repeated using a different specimen

removed from the same cable or cord. (A pnssihle advance

indication of such a faildre and the need to retest, may

be “the need to make prominent adjustment of conductor

curent in order to maintain indicated conductor
temperature, during heat aging. ) Following heat aging, the

specimen shall be subjected a second time to the insulation

resistance and voltage withstand tests as specified in

4.8.5 and 4. 8.s, respectively. A sample, of length not less

than 12 inches plus 20 times the maximum specified overall

cable or cord diameter (see 3.11, shell the he removed from

that portion of the spe”cimen which bad been kept straight

during the heat aging. This eample shall be subjected to

the bending procedure as epecified in 4.,7.7.5. A portion

of the remainder of the @pecimen shall be subjected to the

cable filler removability test as epecified ti: 4.7.8.

(b) Prior to heat aging, hot air ov&n method specimen 1 shall be
subjected to the insulation resistance and voltage withstand

tests as apecif ied in 4.8.5 and 4.8.8, respectively. The

voltage withstand teat shall. use the vnltages specified (see

3.1). Both specimens abal 1 then be placed within the oven,

specimen nu.mher 1 shall be formed into the largest ~

practicable horizontal coil within the oven and epecimen

number 2 shall be petitioned such. that. it is bc?th straight

and horizontal. Both specimens shall * sinNlteneoUsly

subjected to heat aging. The air temperature within the oven
shall be raised to 12s ‘/- 30 C. This temperature shall be

maintained for a continuous period “of not leas than 400

hours. Following heat aging ‘btb specimens shall be allowed

to cool to room temperatux~. Specimen x shall then be

subjected a second time to the insulation resistance and

voltaae withstand tests as sDecified in 4 .8.5 and 4. S. 8,---
respect ively. A portion of Bpecimen 1

to tbe cable filler renxnmbility test
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be subjected to the bending procedure as

3.5.

~Y Of the fOllowing shall constitute

(a) The falling away of any material from either end of any
specimen during beat aging.

(b) Jacket sagging on any unarmored specimen.

(c) Jacket exudation through the armor of any armored epecimen.

(Jacket bulging, without actual flow or cutting, is not
considered to he exudation. )

(d) SpeCiMen (specimen 1 if tbe bot air oven method is used) faile
either of the insulation resistance tests (see 4. E.5) .

(e) SPeCiMen (SPeCiMen” 1 if tbe hot air oven method is used) failS
either of the voltage withstand tests (see 4. e.8) .

(f) Specimen (specimen 1 if the hot air oven method is used) faile
the csble filler removs.bility tests (see 4.7. 8) .

.,

4.7-3.5 ~. The mnndrel shsll be eecured to a fixed

surf ace, one end of the specimen shall be secured such that it is both in

contact with the cu?xed surface of tbe mandrel and perpendicular to the

mandrel center of the -ature a%ia. Tbe opposite end of the specimen

shall be bent circumferentially around the curved mandrel surface through

sn arc of not less than 170 degrees. .,Bending shall be accomplished at the

rate of approximately 20 degrees per second. The specimen shall then be

secured to maintain its bent shape (as with a piece of twine, stretched

taut snd tied between each end of the specimen) and shall be removed from

the mandrel. Not less thsn two thirds of the bent pcmtion of the specimen

shall then be dissected, each of its constituent components shall be

visually inspected for deterioration.

4.7 .3.6 Specimen failure shall be conetrued

if the specimen, upon dissection and inspection, exhibits vieible

deterioration of such a nature or extent as to impair the performance of.

the cable or cord in semice. Deterioration sufficient to constitute

specimen failure shsll include, but not liqited to, distortion or

cracking of any constituent ccanponent, hardening of filler material or

-Y discoloration indicat i.ng material 5.ncompatf.bilitY.

● 4.7.4 ‘l’histest ehsll determine
whether or not sealant tmterials csn be readily removed from the

constituent components of cable. This test shall not apply to s-lsnt

material used to fill voids between either conductor strands or braid

strands . ,.

4.7.4.1 Sne@nen. The specimen shall be a 2 foot length of

completed cable.

4-7.4.2 ~. overall epecimen components (such ae armors,

jackets, overall binders or shields) shall be removed from one end of the

specimen for a distance of not lees than 10 incheB. thereby -sing the

csble core. Using fingers only, sealant material shall then be removed
from all exposed insulated conductors or from all groupings of insulated

conductors which hsve a common covering (such as insulated conductor

.
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pairs or triads, which have an overall shield or binder) for a distance

of not less than 8 inchee. Tools, cloths or solvents shall not be used to

assist with sealant removal. The common covering and sealant material

shall then be removed from not less than one grouping of insulated

conductors, on specimens incorporating euch groupings, for distance of

not less than 5 inches. Fingers only eball then be ueed for sealant

removal. If occasional particles of sealant material remain on any

constituent companent of the cable core, then the removal of these

part icles shall be attempted by means of 1ight brushing with fingere or

with a dry cloth.

● 4 .7.4.3 ZUIy.of tbe following shall constitute

specimen failure:

(a) Sealant material is nonflexible.

(b) Sealant material which a@eres t? the finger or to any component

of. the cable core. Tbe adherence of oc,casiOnl SIM1l Particles

of sealant material to the cable core is acceptable unless

there are smell particles wbicb cannot be removed from the

core components by ..3ight brushing with fingers or a dry cloth.

(c)” Sealant material which leaves a residue on cable coie

~

components.

(d) Seal-t material can not be removed in leas than 5 minutes.
,.

4.7.5” ~. This ‘test shall determine the ability of

completed cable, which ie not intended tO be flewd during use., to
l’”

withstand bending at reduced temperature, such as might be encountered

during shipboard constmction or repair.
1-

4.7. 5.1 The specimen shall consist of a piece of.

completed cable which shall have a length of not less than the sum of 12
inches plus 1.6 times tbe epecif ied mandrel diameter (see 3.1) .

I 4.7.5.2 ~ParatU6 shell include the following,

[a)

(b)

Refri9eXati0n chamber shall support the requirements as
specified in 4.7.5.3. The chamber air temperature shall be

measured in the immediate vicinity of the specimen.

Mandrel shall be rigid, smooth gylinder or partial cylinder,

with a continuous, curved eurface of not less than 180

degrees, of “suitable lcngtb and cone.t~ction for tbe specime=
bending of 4.7.5.3. Unless otherwise epecif ied. (see 3.1) the

mandrel diameter shall be 12 times tbe diameter of tbe cable.

The u!a.ndrelshsll be provided with a clip for affixing one

specimen and (see 4.7.5.3) . .

4.7.5.3 ~. The specimen shall .be straightened. if it does

not remain straight of itself, it shell be held straight by securing it

(as with twine to a straight w~m b=. me straight-cd sPeci.m-
(including wooden bsr if applicable) aball be placed within tbe

ref rigerat ion chamber and subjected to an air t’euperatu.re of minus 20 ‘!:

2° C (unless otherwise specified, see 3.1 ) for a continuous perind of not

less than 6 hours. Prior to any cbnnge. of chamber temperature, tbe

specimen shall be removed from the chamber (following detachment from the

wooden bar, if applicable) and one specimen end

clip which has been affixed to (or adj scent to)

the specimen is both in contact with the curved

Bball be inserted into a
the mandrel, such that

surface of the mandrel
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and also perpendicular to the mandrel center of curvature axis. The

opposite end of the specimen shall then be bent circumferentially around
the curved mandrel surf ace through a arc of not less than 170 degrees.

This bending shall be accomplished at a rate of not less than 20 degrees

per second. The period of time between the removal from tbe refrigeration

chamber and the completion of specimen bending shal 1 be not greater than

40 seconds. Care shall be taken to avoid heating the specimen, as by

excessive handling, during removal from the ref rigerat ion chamber and

during bending. Following bending, tbe specimen shall be secured to

maintain its bent shape (as with a piece of twine stretch taut and tied
between each end of the specimen) and shall then be removed from the

mandrel. Not lese than two thirds of the bent portion of the specimen

shall then be dissected and each of its constituent components visually

inepected for deterioration.
*.

4 .7.5.4 Specimen failure shall be constmed if the

specimen either. during bending or upon dissection and inspection,

exhibits distortion or cracking of any epecimen component, or exhibits any

other visible deterioration of such a nature or extent as to impair the

performance of the cable in service<.

4.7.6 L!x.@. This test shall determine whether or not fillers will

exude and drip from the cable ends when cables containing these fillers

are sub jected to high temperatures. Su6h sealant dripping may produce

deleterious effects, such as the coating or bridging of underlying

electrical contacts. .,

4. 7.6.1 The specimen shall consist of an 18 ‘/. 1/2 inch

length of completed cable.

4.7.6.2 Apparatus shall include a heating

chamber for supporting the requirements as specified in 4.7.6.3. The

chamber air temperature shall be measured in the immediate vicinity of

the specimen.

● 4.7.6.3 ~. The specimen shall be straightened and shall be

suspended from one end within the heat ing chamber, such that the specimen

hangs freely downward. 2%e temperature witpin the chamber shall then be

raised to 95°C i 1° C. ‘rhie chamber temperature shall be maintained for a

continuous period of not less than la houre. Provision shall be made to catch

-Y msterial which -Y fall away frm the lower epecimen end during this test.

4.7.6.4 ~. Specimen failure shall be construed if any

material falls away from the lower specimen end during the test _

4.7.7 ~. l%is test shall be to determine whetbei
or not 1acketin.q material exhibite sufficient hardnese (see 4 .7.7.4 ) for

use in cable construction.

4.7.7.1 The speci~ ehall

material of the dimensions specified in As2Y4

been cured in effectively the same manner as

manufacture.

4.7. 7.2 ~. Apparatus

duromet er. which shall be in accordance with

consist of a block of

D “2240, which shall have

when used in cable

shall include a type A
ASTM D 2240.

32

Downloaded from http://www.everyspec.com



I

MI L-C-24640A

4.-7.7.3 EKs@uKc. The specimen shall be tested in accordance with

ASTM D 2240.

4 .7.7.4 specimen failure shall be cons trued if the

specimen exhibits ,a durcuneter hardness other than that specified (eee

3.1).

4.7. B This test shall to be to determine the

relative ability of grouped cable to resist the propagation of fire along

its length.

* 4. 7.8.1 Each Epecimen shall consist of a piece of

completed c.aBle of “not less than 8 feet in length. The total number of

specimens required shall be as speci~ed in the vertical flame test as

specified in IEEE 383. The specimens%ounted on the cable tray Bhall be

conditioned at. a minim temperature of 18°C.

● 4 .7.8.2 ~. Apparatus shall include all equipment

specified in tbe vertical tray flame test in accordance with IEEE 383

with the addition of the following .-.

a.

b.

c.

“d..

Flowmeters. A flo%nneter shall be located in the

propane line and in the air line feeding the burner to

measure the flow rate Of these gases during the test.

Measurement ehdl be accurate to.within 3 %. A mass flow

COntrOller with a output that cm be recorded shall be
permitted for use.

Cable ties. Copper or steel wire not larger than 14 AWG.

Air. The air to the burner shall be compressed air, either

bottled or supplied through a compressed air system. The

air supplied shall be filtered, when necessary, to

eliminate contaminants that could effect the test results.

Propane. The propane” gas supplied to the burner shall be

equivalent to nroDane HE)-5 as snecif ied in ANSI/ASl14

D~835-1987 [l]-or- CAN/CSGB-3 .14~M1988 (grade 1)” [3] . It

shall have a heat eguivalant of approximately 46.4 MJ/kg

(2o k Btu/lb. ) (85.o MJ/m3 at 20° C, 10lkPa) .

● 4.7.8.3 EECduge. ‘me speciman shall be tested aa specified in

the vertical tray flame test in accordance with IEEE 383 except as

modified below;

a. The incoming air to the chamber shall be within the

following limits: .

Temperature 23°c & 20°c

tiidit y 5ot * 4ot Rs

b. Air movement: The maximum air mcvement within the enclosure,

with only the intake and exhaust opanings open, the exhaust

fan on, if applicable, and the burner off shall not exceed

I mla (3.3 ft/see. ), as measured by a vane-type anemometer

in the following areaB;

1. At the floor level where the burner will be
positioned during the test.

2. 1.5 m (4.9 ft) above the enclosure floor where the
,.

cable tray will be p-asitioned during the test.
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c. Wire ties Each specimen shall be separately attached to

each rung of the cable tray.

d. Propane flow rate. 22o cm31s & 8 cm3/s when corrected to

standard pressure and temperature (20 ‘C, 101 kPa)

1. .Theoretical heat output 20 kW (approx. 70,000 Btu/hr)

2. Temperature 25°C k 5°C

e. Air flow rate to the burner. Shall be 1280 cm3/s i 60 cm3/s
when corrected to standard pressure and temperature

(20 ‘C, 101 kPa)

1. Temperature of the air shall be 25 ~ 5° C.

2. Dew point of the air shall not be greater than O ‘C.

● 4.7.8.4 After burning has ceased, tbe cables shall be

wiped clean and the longest charred or affected portion of tbe specimens

measured and recorded to the nearest>S nun (1 in) . Cable damage shall be

determined by measuring the distance of charring of the affected portion

above the horizontal line from the lower edge of the burner face. The

limit of charring shall be determined by pressing against the cable

surf ace with a sharp object. Where the surface of the cable changes from

a resilient surface to a brittle or- crumbling surface the limif of

charring haa been determined. Distortion of the outer surface of the

cable, such as blistering or melting innnediately above the char shall be

included in the damage measurement. On cable constructions which do not

have charring, the limit for the affected part ion shall be defined ae

“the point where the overall diameter is visibly reduced or increased .
-,

Specimen failure shall be construed when any portion of any specimen

burns to the top of the tray, either during or after operation of the

ribbon burner. The following information (which does not conat itute

failure criteria ) shall addi tiomlly be reported to help expand a

performance data base: Flame temperature, period of time between burner

shut off and cessation of flame on the specimen, overall distance of

specimen jacket damage above the bu~er, overall distance of specimen

conductor dsnmge above the burner and a brief description of any dripping

or flaming material which falls from the specimen to the floor during the

test.

4 .7.9 m~. Tbie test shall determine the ability of

completed cable to n!ai?tain electrical cirtuit integrity in the presence

of flame.

* 4.7.9.1 SDeGimn. The specimen shall conaiat of a 48 ‘1. 6 inch

length of completed cable. The jarket and blocking materials shall be

removed for a distance of 3 inches on each end of the 6am@e. Swff icient

insulation shall be removed from one end of each conductor for making

electrical connections as follows:

(a)

(b)

(c)

Specimens with one (1) conductor shall be tested with

Bingle phase voltage between conductor and aroux with the
armor grounded. FOX unarmored cables, a specimen shall be

covered with either a copper braid or aluminum armor, providing

no greater than 50 % coverage. The braid shall be attached to ground.

specimens with two (2) conductors shall be tested using

two phaeea of the three phase source.

specimens with three (3) conductors shall be tested with

each conductor comected to a separate phase.

.
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Specimene with four conductors shall have physically

OPPOS ite conductors and be comected together in pairs to
form two effective electrical circuits.

Specimens with six conductors shall have physically

opeoeit,e conductors and be connected together in pairs to
form three effective electrical circuits.

Specimens with seven or more conductors shall have

conductors connected together to form three effective
electrical conductors. Connections shall be made such

that physically adjacent conductors shall be members of

different effective electrical conductors to the maximum
practicable extent and such that the number of conductors

constituting each effective electrical conductor does not

differ by more than one.
+.

● 4 .7.9.2 Apparatus shall include the following:

(a)

(b)

(c)

A metered and adjustable source of natural gas or other

flannnable gas and an adjustable source of air (see

figuzes 8 and 91, .able to support the requirements as
specified in 4.7.9.3. The gas and air support shall be

made available aa a mixture through a single conduit.

A ribbon burner, which accepta gas Snd air from the gas

and air supply via a iingle, 1/2 inch nominal pipe set

vertically into its underside, which tborougbly blends

the gas and air witbin an internal mi.x~g chamber, which

allows the blended gaa and air mixture to exit for

burning via a multiplicity of holes in its top which

shall be fabricated in accordance with figures 4 snd

4 (a) . The mixing chamber, fabricated from number 16

United States ‘Standard Gage (USSG) steel,” a,hall be

horizontally centered within the burner and shall be

airtight except for’ the specified holes on its Cwo sides

and through the inside of the 1/2 inch nominal pipe. The

burner exterior shall. be fabricated from number 14 USSG

steel. and shall be airtight axcept for the specified

holes on its top and the epecified holee in the mixing

cbnmber.

A 3 phase, 60 Hz voltage source, as shown in figure 11,

shsll” provide a separate, stigle pbsae test voltage

through a nonnsl blow fuse or overload “relay to each
specimen conductor. TMs voltage source eball ha in

accordance with the following:

.
Specimens rated for 1 kV vNch incorporate conductors

with cross sections of leas than 14,000 circular

mile and all specime.na rated ~or less than 1 kv. The.

test voltage shall ba 120 ‘/. 5 Vrma betwean

conductors. Fuees or overload relays shall each have

a maximum rating of 1 A. ‘

The secondary winding voltage rating of any constituent voltage step up

transformer shall be not lees then the required test voltage. Each phase

of the voltage source shall have the capacity to supply the specimen with a

current which shall be not lese than twice the fuse and overload relay rating.

35

Downloaded from http://www.everyspec.com



(d)

MIL-C-24640A

A chamber enclosinq the horizontally mounted burner and

the suspended spec;men (eee 4 .7.9 ..3). This enclosure

shall incorporate an exhaust fan at its top and shall

incorporate apertures for admitting air along its sides

adjacent to its base. The exhaust fan shall be operated

to produce no more suet ion than is necessary to carry off

smoke and gases. The enclosure shall be designed to beth

minimize horizontal air drafts to the greatest

practicable extent and to allow free circulation of

convection air currents generated during the gas flame

test .

4.7-9.3 ~. The ,burner shall be mounted within the chinber,

such that the holes in its top are in common horizontal plane. The

specimen shall be suspanded within &e enclosure, euch that it is

parallel to the burner, horizontally centered directly above the burner

and spaced 1 7/8 ‘/. 1/8 inches vertically above the top of the burner

surf ace. specimen suspension shall be accomplished in a manner (such as

by wire loops) which shall not sign ifica.rtly shield the specimen from

flame and which shall prevent any pa+tion of the specimen from’ dropping

closer than 3/4 inch to the top surface of the burner during specimen burning.

The gas air supply shall then be attached to the burner and the gas adjusted to

provide a flow rate of not less than that calculated by

the following formula:
..

Gas flow rate, in cubic feet per hour = 1387 (T+273) /PN

Where: T . Measured ambient temperature in the vicinity of the

burner, in ‘C. Measurement accuracy shall be”

within ‘j. O. 5 ‘C.

P . Local “atmospheric pressure, in lb. /in2 absolute.

Measurement accuracy shall be within ‘/. 2 %.

N . Gross heathg value, in BIQ’s/ft3, of the gas at an

atmospheric pressure of 14.69 lb. /in2 absolute and

a temperature of 23°C, th:s value shall be
accurate in ‘1- 2 t.

The gas exiting

burner adjusted

circuit nmnitor

shown in figure

the burner shall then be ignited and the air flow to the

to produce the smallest blue flama possible. The short

test v61tagee shall then be applied to the specimen, as

5. If the epecimen is armared. an additional test
voltage ehail be applied by grounding the armor as shown in figure s.

(this will effectively apply an additional voltage which is a~roximately

ewl tO the teat ~ltage divided W the square root of 3 between the
armor snd the specimen conductors. ) The flame and teet voltages shall

remain continuously applied to the specimen for a period of not less than

that epecified (see 3. 1) , urdess specimen failure (see 4.7. 9.4) occurs

prior to the end of this period, in which case the test nay be

terminated.

4. 7.9.4 Specimen failure shall be construed in any

fuee blows or if any overload relay trips prior to completion of the

specified test pericd (see 3. 1) .
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This test shall determine the ability of

to resist physical deformation when

sub jected to an elevated temperature.

● 4 .7.10.1 Each specimen shall be removed from completed
cable in accordance with (a) and (b), whichever is indicated. The number

of specimens which shall be required shall be in accordance with (b) (1) ,

(2) or (3), as appropriate.

(a) Cshle jacket: Each specimen shall consist of a piece

jacketing that hae been removed fram a finished cable and

a cut to form rectangular strip. This strip shall be not

less than 7/8 inch lon9 nor leas than 9/16 i 1/16 inch

wide, and shall be ground and buffed to a thickness of

0.50 i 0.010 inch with *. grinding apparatus (see

4.7.10.2. (c)). The thickness of the specimen shall be

made ae nnifono as “practicable.

(b) Insulation: Each specim~ shall consist of a single

insulated conductor of length not less than 7/8 inch.

(1)

(2)

,.. , .,

(3)

Cables, containing four or, fewer conductors, one

specimen shall be prepared frOm each ingulated

conductor.

Csbles containing more than four but fewer than 21

conductors, one specimen shall be prepared from each

of f?ur different insulated coriductors (a total of

four specimtii ) .

cables containing 21”Ok mose conductors, the” number

of specimens prepared shall be equal to tbe square

mot (rounded if neceseary, to the nearest whole

number) of t“he“total number o’f conductors. Each

epecimen shall be prepared from a different

inaulate,d conductor.

● Note: ‘In order to prevent misleading results, the conductor should

be removed and replaced with a solid copper rod of similar diameter.

4’;7”.10.2 ~. @’paratus shail include the following:

(a) A self atsiuiing tbickneea” gage, for supporting the
requirement as specified in 4.7.10.3, which shsll

exhibit a measurement error of not less tti ‘/. 0.001

inch. This gage shall incorporate a flat boriz-ontal

platen upon which the entire specimen shall be laid flat

during measurement and shall incorporate a foot which

rents upon the top of the apeci~sn during measurement.

This foot shall be attached to a plunger which moves
freely in the vertical direction and which is attached to

a dial or other indicating device from which the apecimsn

thickness may be read. The foot shall present a

horizontal disk of 3/0 + O minus ‘1/64 inch diameter to

the specimen. which shall bear doyn on the specimen with

a force of 95 + 0, - 4 grams and shall be loaded with

weights (see 4.7.10. 3) to present additional force to the

epec.imen.
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A micrometer (required for insulated conductor specimens

only) with flat, parallel measurement surfaces on both

spindle and anvil, for the specimen thickness measurement

as specified in 4 .7.10.3 (b) (1), which shall exhibit a

measurement error of not more than ‘/. 0.001 inch.
A motor driven grinding wheel and a motor driven buffing

wheel, or their equal, for the specimen preparation as

specified in 4 .7.10.1 (a) and (b) (1) Guides shall be

provided to assure that the specimen is pulled

tangentially to the surface of each wheel during grinding

and buffing.

TUI oven, for accommodate ing the gage with the specimen

inserted and for supporting the requirements as

specified in 4.7.10.3. The oven air temperature shall be

measured in the imhiate vicinity of the specimen.

Erm@Uxi. The initial insulation thickness of each

specimen (T in the formula below) shall be determined (see (a) (1) and (b)

below) and the oven shall be preheated to 121 +/. 1°C. This oven

temperature shall be maintained for- the remainder of the test. The gage

foot shall then be loaded with weights (see (a) (2) and (b) (2) below) and

the gage placed within the oven. Not less than one hour later, one

specimen shall be selected and also placed within the oven. Not less than

one hour after placing the specimen within the oven, the specimen shall

be placed beneath the gage foot such that the gage indicates the specimen
thickness. Not less thao 1 hour after placing the specimen beneath the

gage foot, the final specimen thickness or diameter (as appropriate)

shall be read from the gage and the final insulation thickness (t in

formula below) determined (see (a) (3) and (b) (3) below) . In an identical
manner, the remaining specimens shall also be tested. The percentage heat

distort ion of the ineulat ion shall then be calculated by using the

following formula:

Percentage heat distortion - Median value of 100 (T-t) /T for all

tested specimens.

Where: T . Initial insulation thickness :of the specimen,

in thousandths of an inch (see (a) and (b)
below) .

t . Final insulation thickness of the specimen, in

thousandths of an inch (see. (a) and (b)

below) .

The fallowing additional details apply:

(a) Rectangular strip specimens:.

(I) The initial insulation ‘cU.ckness (T) shall be the

(2)

(3)

initial specimen thickness, as measured with the

gage, prior to loading the gage with weighte and

prior to inserting either the gage or the 8pecimeq

into the oven

The gage foot ehall ha loaded with 2000 ‘/- 100

grams.

The final insulation thickness (t) hall be the final

specimen thickness, measured as specified.
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(b) Insulated conduccor specimen:

1’

(1) The initial insulation thickness (T) shall be defined
as 1/2 of the difference between the measured

overall specimen diameter and the measured specimen

conductor diameter. Measurements shall be made using

the micrometer. The overall specimen diameter shall

be measured in the same radial direction as will be

measured when the final insulation thickness (t)

{see (b) (3) below) is determined.
(2) The

a.

I

1 b.

c.

(3) The

gage foot shall be loaded as followB:

Specimens with a conductor cross section of not

more than 3999 circular roils nor lees than 2300

circular roils: 400 ‘/. 20 grams.

SpecimensG%ith a conductor cross eection of not

more than 21, 999 circular roils nor less than 4000

circular mile: 500 ‘/. 25 grams.

Specimens with a conductor cro.se section of not

mnre than 94,999 circular mila nor less than

22,000 circular roils: 750 ‘/- 35 griuns.

final insulation thicknese (t) shall be defined

as 1/2 of tbe difference between the final specimen
diameter, meas~,ed ae specified and the previously

meaaured specimti conductor diameter.

4.7.10.4 The spe’cimen shall be construed to have
failed the test if the percentage heat distortion is 9reater than t~t.

specified on the applicable specification sheet.

4.7.11 This teat

tihell determine the ability of ‘printed information on insulated

conductors to remain legible in the presence of repeated abrasion.

4.7.11.1
.

Each specimen ehall consist of a single

insulated conductor which ehall have sufficient length for use in the

test as specified in 4.7.11.3. Specimens shall be removed from completed

cable as follows:

(al Cables containing fow or fewer conductors: one specimen shall
be removed from each insulated conductor.

(b) cables or code containing mere than four but fewer then 21
conductors: one specimen eball be renmved from each of four

different insulated conductors (a total of four apecimena ).

(c) Cablee or cords containing 21 or more conductors: The number
of specimens removed shall be equel to the square ro@

(rounded, if necessaq, to the nearest whole number) or the
total number of conductors. 2acb specimen shall be renmved

frorn a different insulated cnnductor.

4.7.11.2 ~. Apparatua c,hall include an abrading

machine, which shall secure a specimen horizontcll y between two f tied

supports, and which shall abrade the specimen printed identification by

means of a motor-driven, reciprocating tape cansist”ing of number 50-2 /20

unbleached cotton braid. One possible arrangement for the abrading

machine is shown on figure 12. The braided cotton tape shall lie flat on

the specimen surf ace, shall remain perpendicular to tbe epecimen a.xia,

and shsll abrade an unchanging area of the specimen periphery, over an
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arc of not less than 135 degrees, at all times during the test. One end

of the tape shall be reciprocated at a rate of 28 ~ 3 cycles per minute,

such that tbe tape is drawn across the specimen for a distance of 10 Plus

1, minus o inches in each direction (20 inches minimum total excursion
during cycle) The, opposite end of the tape shall be maintained under

tension by a freely suspended 1/2 plus 1/64, minus O pound weight. Each

side of the tape shall be used to perform not more than S00 cycles; the

tape shall then be discarded and replaced. The abrading machine shall

incorporate an automatic counter to total the number of abrasion cycles

to which the specimen is subjected during the test.

4.7.11.3 kacedus. Each’ specimen shall be wiped with a clean, dry

cloth to remove any lubricant or dirt. Gne specimen shall then be

selected and mounted between the tmefixed supports of the abrading

machine. Mounting shall be accomplished such that the specimen shall be

as taut as practicable, and such that the braided cotton tape shall

repeatedly abrade the same portion of the specimen printed identification

at all times during the test. The automatic counter shall be set

initially to zero. The abrading machine motor shall then be turned on.

Allowing the braided cotton tape to” reciprocate and abrade the “specimen

printed identification either until the printed identification is no

longer legible in its abraded region, or until not fewer than the

specified number of abraaive cycles (se,e3. 1) have been completed,

whichever occurs first. The number of abrasive cycles completed shall

then be noted, and the remaining specimens then tested in an identical

manner. -f

4.7. IL.4 Specimen failure shall be constned if the

median value of the number of abrasive cycles completed on each specimen

is less than that specified (see 3.11 .

4.7.12 This rest shall determine

the ability of printed information of jacketing material to remain

legible in the presence of repeated abrasion.

4.7.12.1 The specimen shall consist of a piece of

completed cable which shall have sufficient length for use in the test” as

specified in 4.7.12.3.

4.7.12.2 ~. Apparatus shall include an abrading

machine which Bbdl support and secure the ❑pecimen such that it is

straight and horizontal, and which shall abrade the specimen printed

identification by means of a motor driven, transversely reciprocating

steel pin. ‘rhis steel pin shall have a diameter of 0.025 ~ O.00&inch

where it ahradea the specimen, and shall have a surface roughness of not

lees than 2 micro inches, aB sp-ecified in ANSI B46. 1. (A selected Sewh9

needle may satisfy these requirements. ) One pizssible arrangement for tbe

abrading machine is shown on figure 13. The steel pin shall be

horizontal and perpendicular to tie specimen =.is, shall ride along the

top of the epecimen had ehall ba weighted to bear dewn an the specimen

with a force of 1 plus 1/16, minus O pound at all times during the test.

This pin shall be reciprocated at a rate of 60 ~ 2 @cles per minute,

such that the pin is drawn along the speciman for a distance of 3/8 plus
1/16, minus O inch in each direction (3/4 inch minimum total excursion)

during each cycle. The abrading machine shall incorporate an automatic

40

Downloaded from http://www.everyspec.com



I

I

I

I~~

I

r.

I

counter to total

steel pin during

MIL-C-24640A

che number of times tha’c che specimen

the test.

is abraded by the

4.7.12.3 Em.cdus. The specimen shall be wiped with a clean, dry

cloth to remove any lubricant or dirt, and shall be secured in che

abrading machine with the specimen printed identification facing upwards,

where it is to be abraded by the steel pin. The automatic counter shall

be set initially to zero. The abrading machine motor shall then be turked

on, allowing the steel pin to reciprocate and abrade the specimen printed

identification either until the printed identification is no longer

legible “in the abraded region, or until not fewer than 250 abrasive

cycles have been completed, whichever occurs first. The number of

abrasive cycles completed shall then be noted. This test shall be

repeated four more time= (five times tOtal) , Etij ectin9 a fresh POrt iOn

of the specimen printed identi ficati%h to abrasion each time.

4.7.12.4 Specimen failure shall be construed if tbe

median value of. the number of abrasive cycles completed during each of

tbe five tests is less than that specified (see 3.1) .

4.7.13 This test shall determine whether

or n’ot various jacketing materials have been properly processed, by means

of tenaioti measurements. Thie test makes provision for making tension

measurement both before and af ter these materials have been artificially

aged.

.,

4 .7.13.1 Each specimen shall consist of a single piece

of jacketing, which ehall have sufficient length for use in the test as

spe’cified in 4.1.22.
,.

4.7.13.2 .. APParatus shall include the fol lowing:

(a) X forced fresh air circulating oven for supporting the
requirements as specified in 4 .7.13.3 (a). The oven air

temperature shall be meaeured in the immediate vicinity of

specimens.

(b) A heated container, which shall be filled with. lubricating oil

‘“in accordance with symbol num@er 2190 TEP of MIL-L-17331, snd

which shsll be for the epecimen i~?qaiOn aB specified in

4.7.13.3(b). The oil shall be maintained at a temperature of

121 & 1°C during epecimti .in!meraion. ,.

4.7.13.3 &2@Ux!2. “Specimans” shsll be maintained at ambient
temperature for a parind of. not less than 30 minutes immediatel~ priOr tO

any accelerated aging or testing. Each of. the spacif ied physicala (aged)

accelerated aging procedmea shall be perf O~ed .aa fO}lOws, uain9 One

specimen for each procedure. The same specimen shall not. be used for more

than” one physicale (aged) eroced~e. ~ch Of the specified physicals

(unaged) test shall be perfonued as specified in 4.7.22.

(a) Air oven accelerated aging: each specimen shell be freely

suspended vertically sewed ~ One end, within the Qven - fie

air temperature within the Oven shsll then be raiaed tO

136 k 2° C and ehall be maintained at this value for a continuous

period of not lees than 168 hours. Sach specimen shall then be

removed from the oven and tested ae specified in 4.7.22.
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(b) Hot oil immersion accelerated aging: each specimen shall
be submerged within the hot oil bath for a continuous

period of not less than 18 hours. Each specimen shall

then be removed from the hot oil bath, blotted 1igbtly to

remove excessive oil and then suspended in air, to ambient

room temperature, for 4 *1/2 hours. Each specimen shal 1 then

be tested as specified in 4.7.22.

4 .7.13.4 AnY Of the following shall constitute
specimen failure:

(a) A specimen tensile strength which is leas than that
specified (see 3 .1) .

(b) A specimen elongation whiclh is less than that specified

(see 3.11.

4.7.14 ~. This test shall determine the ability of

elastomeric jacketing material to withstand the propagation of a cut

paseing through a‘portion of its length.

4. 7.14.1 Each specimen shall consist of a piece of

jacketing material, which shall have been cut to the dimensions specified

in A.91?4D 470. Specimene shall be removed from completed cabled. Not

fewer than five specimens shall be re~’ired.

4.7.14.2 Ae~ratus shll include the following:

(a) A micrometer with flat, parallel measurement surfaces on bth
spindle and anvil, which shall be for tbe specimen

measurements as apecif ied in 4 .7.22.3 and which shall exhibit

a measurement error of not more than plus or minus 0.001 inch.

(b) A motor driven tensile machine which shall be for applying
increasing tension to tbe specimen, and which shall

automatically indicate within plus or minus 1 percent the

maximum tension experienced by the specimen prior to

tearing. This tensile machine shall incorporate two parallel

and opposing jaws, between which the specimen can be secured,

as specified in 4.7.14.3. ‘r& two jaws shall increaee their

separation at tbe uniform rate of 20 +/- 2 inches per minute by

meane of the tens”ile machine motor.

4.7.14.3 ~. The specimen shall be tested in accordance with

ASTM D 470.

● 4.7.14.4 ~. Specimen failure shall be conatned if the

median value of the meaeuxed tear strengths of all specimens is lese than

that specified (see 3.1) .

4.7.15 ~. fiis test shall. determine the ability of

completed cable, which is intended to pase through watertight bulkheads,
to prevent the longitudinal flow of low-pressure water.

4.7.15.1 The specimen shall consist of a 60 k 2 inch

length of completed cable. The specimen shall he cut to length using a

scissors-action cable cutter. (Saws shall not be used. )
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4 .7.15.2 Apparatus shall include the following:

,(a)

(b)

A source of pressurized water, which E&Ill be provided at

a regulated pressure of 25 k 1/2 lb/in2 and which shall

be for use with the terminal fitting (see (b)) as

specified in 4.7.15.3.

A metal terminal fitting which applies the source of

pressurized water to one end of the specimen, which supports

the requirements as specified in 4.7.15.3, and which shall be

fabricated as specified in the following. Figure 14 showe one

possible arrangement for the terminal fitting. The fitting

aball admit the specimen end for the distance epecif ied in

4.7.15.3. and shall have an i .d. , where it fits over the

specimen, of not greater than the measured overall specimen

diameter plus 1/2 inch. The fitting shall have a means for

introducing the source of pressurized water to the specimen
end, and ,means for bleeding off any air which might he trapped

between the specimen end and the source of pressurized water.

The fitting shall also have an aperture for introducing a

hardening sealant (see (c)’), to produce a pressure-tight bond

between the fitt’ing and the specimen jacket. A plug (such as a

thick wrapping of rubber tape’ around the specimen) shall be

provided at the place where the specimeg enters the fitting,

to prevent sealant leas and “to approximately center the

specimen within the fitting.

A liquid hardening sealanfi.which shall be for producing a

pressure tight bond between the fitting and the specimen

jacket, when applied as specified (eee 4.7. 15.3) ad allOwed

to hardan. The sealant shall be at a temperature of not

greater than 100°C when poured into the terminal fitting, and

shall not expand in volume while hardening. An appropriate

metal alloy is recommended as a sealant eince it can be

remelted end reused. &y metal alloy used shall have a melting

point of not greater than 88°C.

(c)

4.7.15..3 ~. T%; specimen shall be secured in a vertical

position, the. teti,nal fitting (including the plug) shall be fitted over

its upper and, and the hardening sealant a~ll be poured through tbe

appropriate terminal fitting aperture to bond the fitting to the,

specimen. These shall be done such that the specimen ia approxiruitely

centered within the terminal fitting, aucb that not mre than a 6 inch

length of specimen jacket is expaaed to the,,8aalant, such that the end

face of the specimen is located a diataqce of not more than 1 inch above

the sealant surf ace and itself contaixhi no sealant, and such t~t the

aperture through whkh the sealant ,was introduced ia itself made pressure

tight. ‘rhe sealant eball be allowed to harden, following which. the

termlnd fitting plug shall be removed or cut away to the extent that it

exerts no radial compression cm the specimen. The specimen shall then be

positioned such that it is straight, and such that no portion Of the

epecink?n ia at a greatier elevation than the apkcimen end within the

terminnl fitting. The fitting shall then be connected to the source of

pressurized water, and excess air within the fitting shall be bled off

until it can be certain that the entire enclosed specimen end face is

exposed to the pressurized water for the remainder of the teat.
The source of pressurized water shall remain comected to the fitting for a

continuous period of 6 plus 1/4, minus O hours. During this test period,
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water (if any) leaking from the

fitting shall be collected into

test period, the volume of this

specimen end opposite the terminal

an initially dry container. Following

collected water shall be measured.

the

4 .7.15.4 q Specimen failure shall be construed if the

collected water volume exceeds that shown in table XI.

TASLE XI. U.nliLs for ~

;um of specified cross sections

>f all specimen conductors (see

!.1)

(circular mills)

Q

Less than 9, Oot

9,001 to 15,000

15,001 to 25,000

25,001 to 50,000

50,001 to 100,000

100,001 to 200,-000

200,001 to Soo, 000

500,001 to 800, 000

S00,001 or greater,.

Collected water volume

cubic inches, maximum]

4

5

6

7

s

10

11

12

13

4.7.16 Wi.d aas @he method given below is to determine

the total emission of any strong soluble acids (PH less than 3) . The

required apparatus is shown on figure 14. ?+ weighed sample of the jacket,

fillers and insulation msterials (for component wire, use insulation

removed from a 22 AWG wire) , normally 1/4 to 1/2 gram, shall be placed in

a silica boat which is put into the center of a silica tube, length 50/60

centimeter and internal diameter 20/22 mill imeters. The materials shall

be tested individually. The silica tube shall be placed in the tube

f-ce. An air supply, derived from a blower or compressed air cylinder,

at the rate of 1 liter per minute plus or minus 5 percent shAll be passed

through the silica tube and then through four absorber flasks each

containing 30 milliliters of deionized water. The furnace heating shall

be commenced and the temperature of the tube and sample ehall be raised

to 800 ~ Io”c over a period of approximate y 40 minutes and then held at

temperature for a further 20 minutes. During the beating period, any acid

gases produced will be carried over into the absorber flasks. on

completion of the heating cycle, the acid cont$mt of the fluids in the

absorber flasks shall be titrated against 0.1 N sodium hydroxide solution

using congo red ae an indicator. The total titre indicates the &tal

soluble acids. 1.0 ml of O. 1 N sodium hydroxide eolution is equivalent to

3.65 mg of acid expressed as ‘acid equivalent relative to hydrochloric

acid. “

4.7.16.1 ~. Specimen failure shall be construed if the

acid equivalent exceeds the percentage, by weight of the sample,

specified (ace 3 .1) .

4.7.17 ~: TIE halogen content of the cable jacket or

fillers shall be determined by X-ray fluorescence or analytically following

an examination and analyses of the chemical compos ition of all ingredients used.
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4 .7.17.1 Specimen failure shall, be construed if the

halogen content is greater than that specified (see 3.1)

* 4.7.18 The smoke index shall be measured as specified

in WSS 711 with exceptions and modifications as listed in 4 .7.18.1

AWU 4 .7.18.2

4.7.18.1 SQ=imrn.

(a) Jacket. Each specimen shall consiet of a auf ficient number of

75 mm long strips cut from the cable jacket to completely

cover the face area of the @ample holder. To prevent excessive

buckling and distortion of the specimen during test. a wire

mesh, manufactured from either A 1.0 mm diameter stainless

steel wire with a epacing%f 12.5 mm and a square mesh

configuration or a 40 MIL stainless steel wire 2 mesh screen

(2 openings per inch), shall be placed inside snd across the

face of the sample holder. The fipecimen shall be fabricated by
placing the ,specimen holder (with wire mesh) teSt faCe down

onto a flat surface snd positioning each 75 !iunlength in the

holder in a parallel arrangement so thst when the holder is in

the test position the strips will be vertical. FUI insulating

block 10 mm t~ck completely wrapped in” aluminum foil ehall be

placed on top of. the strips, ‘f:llowed by a tens iOn sPrin9 -d

locking pin.

(b) Insulation. The test specimen shall be a 1 meter length of 22

AWG finished wire with a nominal wall thickness of 0.020 inch

●

1.

●

of insulation material.

(c) Fillere snd sealsnts.

1. NON FIBROUS The test specimen shall be 3 by 3 inches

of O. 070 ~ 0.010 inch thick block of the same material

used in the cable.

2. FIBROUS The teSt specimen shall consist of as’ many 75

mm length? of O.070 ~ O. 010 inch diameter stranda

necessary to fill the 3‘by 3 inch test specimen holder

one layer deep and as closely apsced as pOseible.
,.. The .t+at specimens still be prepared as described in

4.7.27.1.(A) ,,

4.7.18.2 ~. Special procedures shsll include the

A.

B.

c.

D.

E.

following:

only the use of propsne gas shall be allowed.

The Radiometer shsll ha used to calibrated tbe heat flu% at

the initial atart of each test period.

The teat chamber shsll be calibrated ueing a NIs’f CELLULOSE

stsndsrd at the initial start of each test period..

The chamber shsll be inspected to assure airtigbtneas. Seals

snd gasketa shsll be replaced as needed.

The test 8hall .be run using a minimum of 3 apecimena. If

teat values are below the limits “specified (see 3.1) test

is complete. If one test value deviates from the medisn

value by more than 20 %, two additional tests shall be

performed. The high and low test values shBll be discarded

and the remaining 3 averaged.

I
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4 .7.18.3 Specimen. failure shall be cons trued if any

smoke index is greater than that specified (see 3. 1) .

4.7.19 Immersion tests. Specimens of the cable jacket material

(see 4.7.13. 1) shall be immersed in the fluids shown in table XII for 24
hours at the temperatures specified. The specimens shall then be removed,

blot ted to remove excess fluid, then suspended in air at room temperature

for not “less than 3-1/2 nor more than 4-1/2 hours. Each specimen shall be

tested as specified in 4.7.22.

TABLE XII .

Fluid Test temperature

Fuel oil, MIL-F-16884
-

98 to 100°C

Turbine fuel, JP-8, MIL-T-56”24 48 to 500C

Cleaner, Isopropyl alcohol, TT-I-735 20 to 2S°C

Hydraulic fluid, MIL-H-5606 48 to 5Oo,c

Hydraulic fluid, MIL-H-17672 ~,
48 to 500C

Lubricating oil, MIL-L-23699 90 to” 1000C

.Coolant, Monsanto Coolanol 2S or e~ivalent 20 to 25°C

4.7 .19.1 My of the following shall construe

specimen failure:

(a) A specimen tensile streng<h which is less than that
specified (see 3.1) .

(b) A specimen elongation which is less tbsn that specified
(see 3.1) .

4.7.20 ~. The toxicity index shall be determined as!

specified in wBS 713. For insulation materials, the toxicity index sbsll

be calculated on the mass of insulation on 1 meter length of finished

wire size 22 AWG with a nominal wall thickness of 0.020 inch of

insulation material. For jacket snd sealsnt materials, the toxicity index

shall be calculated on 100 grams of msterial. (The toxicity, index is

derived from the chemical snslysis of the products of combustion of the

materials. )

4.~.20.l ~. Specimen failure shsll be const?med if sny

toxicity indax is greater than that specified (see 3.1) .

4.7.21 &=hd.n9. Jacket msterial shsll be tested in accordance

with AS’17.lD 2565. The following conditions shsll apply: .

Xanon arc lamp, 6500 Watt, S.xosilicate glass filters

Irradisnce: 1.75 w/m2 .nm at 500 nm

Exposure: Arc lamp on: 1S hours, Black psnel temp SO A 2°C

Relative humidity 50 &2 percent

(for 1S minutes every 2 hours water
is sprayed onto specimen)

Arc lamp off: 6 hours

Temperature 25 k 2°C

Relative humidity 90-95 percent

Total exposure time: 1000 hours.
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4 .7.21.1 Specimen failure shall be construed if the

tensile strength and elongation retention is less than 75 percent or if

the specimen fiurface exhibits signs of cracking when examined using 3X

magnification.

4.? .22 and Both aged and unaged

specimens of the insulation and jacket material shall be tested in

accordance with methods 3021 and 3031 of FED- STD-228 . Unless otherwise

specified on the applicable epeci ficat ion sheet. there shall be 1 inch

bench msrke, 1 inch jaw separation and a rate of jaw travel of 10 inches

per minute. For cross linked polyethylene insulation meeting the criteria

of ASl?.1D 1248 for type II, III and IV insulation the rate of jaw travel

shall be 2 inches ‘per minute. The thickness of the specimen shall be

measured using any suitable micrometer.
%!

4 .7.22.1 Speciren failure shall be construed if the

tensile strength and elongation retention is less than that specified

herein or in the applicable specification sheet.

4.1’.23 ~. A‘ 12 inch ‘apecirnen of cable shall be ‘cut so that

all components are flush at both ends: Unless otherwise specified in the

appliCa3Jle specification sheet, the 6peCiM.3A shall then be aged at 136 ~
3°C for 6 hours in an air circulating oven. At the end of this period,

the specimen shall be removed from the oven and allowed to CC-21 to rnnm

temperature. Shrinkage of the jacket shall then be measured to determine

the total distance the jacket has receded from both ends of the

conductor.

4.7.23.1 Specimen failure ehall be constmed if the

total shrinkage of the jacket is greater than 0.25 inch.

4.7,24” K&@. The weight of each lot of. finished c~le s~ll be

determined as specified in procedure’ I (see 4.7 .24.1) . Lots failing to

conform to the weight requirement specified in the applicable

specification eheet, when tested in accordance with procedure I sbsll be

subjected to.procedure 11 (see 4.7 .24 .2) . Reels or spools failing to

conform to’ the’ requirements specified in the applicable specification

sheet when tested by preceduze II shall ~, rejetted.

4.7.24.1 ~. The length and weight ,Of a specimen not leSS

than 10 feet long ‘shall be accurately measured and the reaultsnt

measurement a converted to pounds per 1000 feet.

4.7.24.2 ~. The net weight of the finished c~le on

each reel or spool Bhall be determined by subtracting tie tare weight of ““

the reel or spool from the groeo weight of the reel or spool containing

the finished cable. we net weight of cable on each reel or spool shall

be divided by the determined length of finishad chle an that reel or

EPOCJ md the resultant measurement converted to pounds per 1000 feet.
w31en wnod or other absorbent materiale are used for reel or spool

constmct ion, weight determinations shall be made under uniform

condit iong of relative humidity.

I

I

47

Downloaded from http://www.everyspec.com



MIL-C-24640A

. 4.7.25 Cable jacket cross link verification

shall utilize the hot creep test in accordance with ICEA T-2 B-562. The

procedure for jacket testing shall be modified to run at 200 ‘C.

Jacket percent of elongation shall be as specified in the individual slash

sheets (see 3 .1)

4.8

4 .8.1 This test shall determine the ability of

completed cable, which is intended for the transmission of data, voice or

control informat ion, to propagate a signal at a frequency of 3 megahertz

(MHz) wi thOut causing an unacceptable reduction of signal amplitude.

4.8.1.1 a r, The specimen shall consist of a piece of

completed cable, which shall have E&f icient langth to exhibit an

electrical attenuation of not” lees than 3 decibels (d8) at the specified

test frequency (see 3.1 ) Individual transmission lines within this

specimen (where each single insulated conductor plus surrounding shield

or each insulated conductor pair plus surrounding shield is considered to

be a transmission line) shall be .ecrlected for testing as follo4’s.

[a) Specimens containing four or fewer transmission lines:

every transmission line shall be tested.

(b) Specimens containing more than four but fewer than 21
transmission lines: Four different transmission lines

shall be tested. Not fewer than one of these transmission lines

shall be selected from each concentric cabling layer within

the specimen.

(c) Specimens containing 21 or more transmission lines: The
number of transmission lines tested shall be equal to the

square root (rounded, if necessary, to the nearest whole

number) of the total number of transmission lines. Not fewer

than one of these transmission lines shall be selected from

each concentric cabling layer within the specimen.

?uI electrical connector, which shall be designed for use at the specified

test frequency (see 3.1 ), and which shall be appropriate for use with the

speciman, shall be attached to each end of. each transmission line

selected for testing.

4.8.1.2 ~. Apparatus shall include the following,

and shall be used at the specified test frequency (see 3.1) , and shall be

chosen such that all electrical interconnections (see 4.8.1.3 ) shall be

of the same nomiml characteristic impedance throughout (except-that

connectors and specimens in which a single conductor plus surrounding

ehield is tested may be of a dif fercnt impedance than this apparatus, if

necessary) .

(a) A sinusoidal signal generator, wNch shall produce an

unchanging signal of the specified test frequency (see

3.1 ) within a frequency accuracy of 0.25 percent. The

signal generator nay be amplitude omdulated in a constant

and unchanging msnner if the detector (see (b)), requires

aA amplitude modulated signal for proper operation. The

signal generator shall generate power to produce a
reasonable indication on the detector when used as
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specified in 4.6.1.3, however, the signal generator shall
not generate so much power that the specimen or any piece

of test apparatus will consequently experience a

significant temperature rise.

A crystal diode, hlometer or other detector, with its

as’aociated indicating device, which shall be used as

specified in 4.8.1.3.

A calibrated variable attenuator, which shall produce a

maximum attenuation greater than that. exhibited by the

specimen, and which shall resolve attenuation within an

accuracy of plus or minus O.25 dB.

TWO fixed attenuators, each of which shall exhibit an

attenuation of not less than 10 dB,

Impedance matching transformers (required only when

testing a conductor &air plus surrounding shield) : TWO,

twn winding tr”ansfonners; one winding of each transformer

shall have an impe~c,e equal to the nominal impedance

of the fixed attenuators; the second winding of each

transformer shall be center tapped, and shall have an

impedance equal to the specified impedance of the
specimen (see 3.1 ). when tea ting a single conductor plus

surrounding shield, impedance matching transformers may

be used, if necessary, to match the nomiml unbalanced

impedance of each fixed attenuator (see (d)), to the

SPaCified unbalanced impedance of the specimen (see 3. I) ,
aa shown on figure 16.

M adapter. connector” (may not be required, see 4.8.1.3)

for joining the. two fixed attenuators directly together.
This adapter connector. shall .tiibit an attenuation which

shall be not greater. than 2 percent of the ePecimen

attenuation. If desired, the adapter connector may be

fabricated in the same pannex and of the same components

as the specimen, except that the shortest practicable

length of completed cable or cord shall be used to join

the two connectors.

4.8.1.3. 2LQG@us. The test apparatus shall be electrically

interconnected as shown on figure 11 (when the tranamisaion line to be

tested is a single insulated conductor plus surrounding shield) or as

shown on figure 17 (wh&n the tramnnission line to be tested is an

insulated conductor pair plus surrounding shield], as applicable; one of

the eelected transmission lines ehall then be connected Wiiere shown.

Following this, the calibrated variable attenuator shall be adjusted to a“

low value, and the signal generator adjusted to prnduce a test ~gnal of

sufficient amplitude to produce a reasonable indication on the detector.

The setting on the calibrated variable attenuator and the indication on

the detector shall then be noted. Next, the transmission line shall be

disconnected from the test apparatus, and the two fi.xed attenuatoze aball

be ccmnected together either directly, or, if necessary, by means of an

adapter cunnector. The signal generator shall riot be readjusted. Tbe

calibrated variable attenuator shall then be readjusted until the

detector prcduces the same indication as was noted when the transmission

line was connected to the test apparatus. Tbe new setting on the

calibrated variable attenuator shall then be noted, and the transmission

1ine attenuation shall be calculated .by using the following formula:

,..
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Attenuation, in dB per 100 feet = 100 (A2 - AI) /L

1.

Where: Al = Initial setting of the calibrated vari~le
attenuator (when the transmission line is

connected to the test apparatus) , in dB.,

A2 = Final Settin9 of the calibrated variable
attenuator (following transmission line removal

from the test apparatus) , in da.

L . Measured specimen length, in feet; Measurement

accuracy shall be within plus or minus 1 percent.

In an identical -er, the remaining selected transmiaeion lines shall

aleo be tested.
%.

4.8 .1.4 Specimen failure shall be cone trued if any

transmission line exhibits an attenuation which is greater than that

specified (see 3 .1) .

4 .8.2 This test’ shall ‘detezmine the capacitive

characteristics of completed cable.

4.8 .2.1 The specimen shall conBiet of a 122 k 1/2 inch

length of completed cable, which shall’ have overall components (such as

armors, jackets or overall binders) removed from each. end for a distance

of 2 plus 1/2, minus. O inches, thereby ~aing the insulated conductors

(and shields, if applicable) at each end of the cable core. Each exposed

shield (if any) at each cable end shall be unwrapped from the end of its

enclosed insulated conductor (s) for a distance of 1 t 1/8 inch; the

unwrapped portion of each ❑hield shall then be tightly twisted to form a

pigtail for electrical connection. The insulation shall next be stripped

from each end of each insulated conductor for a distance of 1/2 A 1/8

inch. If the characteristic impedance test is not required (see 3. 1) ,

then the insulation maY be stripped, for the apecif ied distance from all’

of tbe insulated conductors at one speciman end only.

4.8 .2.2 Apparatus shall include :an instrument

for measuring capacitance (such as a capacitance bridge, Q-meter or other

instrument) which shall be for supporting the requirements as epecified

in 4.8.2.3. This apparatus shall have a. tw tea=l measurem=t POti,
which shall use a sinusoidal wave of the specified frequency (ace 3.1)

for making measurements, and shall make measurements within an accuracy

of plus or minus 1 percent.

.

4.8.2.3 ~. The appropriate capacitance teat method shall

be selected and performed from the following:

(a) SpecimenB incowrating any number of individually
shielded, insulated conductor, tranmnbmion lines: Oae

transmission line shall be selected for measurement, and

each end shall be petitioned such that its conductor and

shield shall not come into mutual electrical contact, nor

into electrical contact with any other conductor or

shield which may be within the specimen. One end of this

selected transmission line shall then be appropriately

connected electrically to the. capacitance measuring
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Where: Ca, Cb and Cc are as defined in (1), (2) and (3)
respectively, in picofarads.

% = ‘cal~lated mutual capacitance, in picofarads
per foot.

51

MIL-C-24640A

instrument, and its capacitance shall be measured. In an

identical manner, the capacitance of evexy other

transmission line within the specimen shall also be

measured. The capacitance per foot of each transmission

line shall then be calculated by “sing the following

formula:

Capacitance in picofarads per foot . C/10

Where: C = Measured capacitance of the transmiae ion

1ine, in picofarada.

(b) Specimens incorporating any number of individually

ehielded, insulated conductor pair tran.smieaion 1ines:
one transmission 1in~ shall be selected for measurement,

and each end “shall be positioned such that neither its

conductors nor its shield come into mutual electrical

contact, or into electrical contact with any other

conductor or shield which may be within the specimen.

Three capacitance’s- shall then be measured at 6ne end of

this traru?miseion line as follows, where one conductor of

this 1ine has been designated as conductor number 1 and

the other conductor of thie 1ine baa been designated as

conductor number 2 as follows:

(1) Conductor number 1 and the shield shall both be

electrically connected to one terminal of the

capacitance measuring instrument, and conductor

number 2 shall be electrically connected to the

other instrument terminal. The capacitance shall

then be nieasured and designated as Ca.

(2) COnductor, &Imber 2 and the shield shall next be
electrically connected to one terminal of the

capacitance measuring instrument, and conductor

number 1 shall be electrically connected to the

other instrument terminal. ‘he capacitance shall
. . then be measured and designated by Cb.:

[3) Both conductor number 1 and conductor number 2 shall
then be. electrically connected CO one terminal of

the capacitance measuring instrument, and the shield

shall be electrically connected to the other

instrument terminal. The capacitance shall then be

measured and designated as Cc. The mutual

capacitance per foot and, if specified (se 3. 1) ,

the capacitance unbalance (sometimes called the
coefficient of aaynnmetry) shall then be calculated

by using the following approximate formulas:

Mutual capacitance, in picofarads per foot . (Ca + ~) /20 - Cc/40

Capacitance unbalance, in percent - 10 [Ca - Cb [/~
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In an identical manner, the mutual capacitance and, if specified

(see 3.1),
line shall

(c)

[d)

the ~apacitace unbalance of eveti other transmission

also be measured and calculated.

Specimens incorporating multiple, unshielded, insulated

conductor pair transmission 1ines: the mutual capacitance

and, if specified (see 3.1) , the capacitance unbalance of

every transmiss ion line shall be determined, using the

same method as used for specimene incorporating

individually ehielded, insulated conductor pair

transmission 1ines, with the following change: the

overall specimen braid (if any) -d al 1 specimen

conductors except the conductor pair under test shall be

connected together electrically and considered to be the

shield of the” transmission line under test.

Specimens incorporating any number of individually

shielded, insulated conductor triad transmission lines:

one transmission line shall be selected for measurement,

and each end 6hall -be positioned such that none of its

conductors, nor its shield, come into mutual electrical

contact, nor into electrical contact with any other

conductor or shield which may be within the specimen.

Four capacitances shall then be measured at one end of

this transmission line as follows, where one conductor of

this line has been &eignated as conductor number 1,

another conductor “of this 1ine has been designated as

conductor number 2, and the remaining conductor of thie

line has been designated as conductor number 3 as

follows :

(1)

(2)

(3)

Conductors number 2 and 3 and the shield shall be

electrically connected to”one terminal of the

capacitance measuring instrument, and conductor

number 1 shall be electrically connected to the

other instrument temoi.nal. The capacitance shall

then be meaeured and designated as ‘Ca.

Conductors number 1 and 3 and the shield shall next

be electrically connected to one terminal of the

capacitance measuring instrument, nnd conductor

number 2 shall be electrically connected to the

other instrument terminal. The capacitance shall

then be meaBured and designated ae ~.

Conductors number 1 and 2 and the shield *11 next
be electrically connected to one terminal of the

capacitance measuring instrument, and conductor

number 3 shall be electrically connected to the

other instrument terminal. The capacitance shall

then be meaBured and dea igneted aa Cc.

(4) Conductors nunber 1, 2 and 3 shall then be

electrically connected to one terminal of the

capacitance measyring instrument, and the shield

shall be electrically connected to the other

instrument terminal. The capacitance shall then be

measured and designated as Cd.
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The mutual capacitance per foot and, if specified [see

3.11< the capacitance unbalance (sometimes called the

coefficient of asymmetry) shall then he calculated by

using the following approximate formulas:

a. 3(ca+cb+ cc) - cd

% = ---------------------
12 X (length of Specimen in feet)

b. The capacitance unbalance or coefficient of

(K) of a shielded triad, expressed

be determined by the formula:

K~ = l~Ca - cb” ~~

K2 = 10°Ca - CcO/~

K3 = lo”cb - Cc”/~

asymmetry

in percent, shall

Where: K, = The uercent of capacitance uobala.nce of ‘conductor
&

No. 1 in relation to conductor No. 2.

K2 = The percent of capacitance unbalance of conductor

NO. 2 in relation to conductor NO. 3.

K3 = The Pert-t of capacitance unbalance of conductor
No. 3 in relation to conductor No. 1... . .

.,.... .

(e)

4.8.2.4

In an. ident ical manner, the mutusl capacitance and, if

apecif ied (see 3.1) , the capaci tanc.e uobala.nce of every

other transmission line shall also be measured and

calculated.

The mutual capacitance and, if apecif ied (see 3.1) , the

capacitance unbalance of every transmission line shall be

determined, .ueing the same method as used in (d) , for

apecimena incorpQrat ing individually shielded, insulated

conductor triad transmiseiop lines with the following

change: the overall specimen braid (if any) and all

specimen conductors except the conductor triad under test

shall be connected tngether electrically apd considered to

be the shield of the transmission line under test.

~. Specimen failure shall be construed if the

suecimen exhibit- a mutual capacitance or uubalance which is griater than

that specified (ace 3.1) . -

* 4 .6.2.5 If the characteristic impedance andfor mutual inductance I

tests are specified (see 3.1) , then the specim~ s~ll be reta~ed for

use in that test.

.s3
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4 .6.3 This test shall determine the

characteristic impedance encountered by signals propagating along

completed cable. The mutual capacitance (see 4.8.2) ehall be calculated

for each transmission 1ine within the completed cable or cord prior to

performing the characteristic impedance test. This is necesaaw since

values of mutual capacitance are used to calculate values of

characteristic impedance.

4. 8.3.1 The specimen shall be that which was previously

used to determine capacitance characteristics (see 4. E.2. 1) .

4 .8.3.2 Apparatus shall include an instrument

for measuring inductance (such as an<inductance bridge, Q meter or other

instrument) which shall support tbe requirements ae specified in 4.8.8.3.

This apparatus shall have a two terminal measurement port, which shall

use sinusoidal wave of tbe specified frequency (see 3. 1) for making

measurements. Measurements shall be made witbin an accuracy of plus or

minus 1 percent.

4.8.3.3 EKm@uxe. Select and perform the appropriate

characteristic impedance test method from the following:

(a) SPecimens incorporate ii9 anY number of individual shielded,
i~sulated condu~tor tr~smission lines shall be laid

straight. At one specimen end tbe exposed conductor of

each transmission line shall be electrically connected to

the pigtail of its associated shield by tightly twisting

both together. At the opposite specimen end, one

transmission line shsll be selected fOr meas~em~t,

which shall then be connected to the inductance measuring

instrument.’ The inductance of this transmission line

shall be measured. ‘In an identical manner , the

inductance of every other transmission line within the

1“ WecimenSIUI1l also be measured. The characteristic
iMpe_Ce Of each transmission line shall then be

I calculated by using. the following formula::

I Characteristic impedance, in ok - (1051JQ) 1/2

I Where: ~ - Mutual capacitance, in picof arada per foot,

as calculated in 4 .8.2.3

L . Measured inductance, in microhenries/10 feet.

.

(b) Specimens incorporating any number of individually
shielded or unshielded insukted conductor pair

transmission lines shall be laid. straight. At one

specimen end the two exposed insulated conductors of each

transmission line shall be laid adjacent to each other

(to minimize superfluous inductance) and electrically

connected by tightly twisting both together. At the

opposite specimen end, one transmission line shall be

selected for measurement, and its two conductors

connected electrically to the inductance measuring

instrument. Its shield (if ar!y) shall remain

disconnected. The inductance of this transmission line

..
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shall be measured. In an identical manner , the

inductance of every other transmission line within the

specimen shall also be measured. The characteristic

iwedance of each insulated conductor pair shall then be
calculated by using the formula shown in (a) .

+.!3.3.4 specimen failure shall be construed if the

specimen exhibits a characteristic impedance other than that specified

(see 3.1)

4.B.4

not conductors within the completed

specified material.

This test shall determine whether or
cable or cord are fabricated from the

4.0.4.1 ExQcdu&. Conductor%eeistance shall be tested in

accordance with ASTM B 193 and shall be corrected to 2S°C.

4.8.4.2 ~. Specimen failure ahsll be construed if any

specimen conductor exhibits a conductor resistance greater than that

specified (see 3. 1) .

4.8. s .~. This test shall determine the ability

of completed cable to transmit d. c. without exhibiting unacceptable

current flow through insulation of jaclceting material, either between

conductors, or between these conductors and sny conducting substance

which may be in contact with the surface of the cable or cord during in

service use. The voltage with stsnd test (see 4.8. 8) shall be. performed

prior to the insulation resistance test.

4.8<s.1 a The specimen shall be that wbi”ch was previously

used to perform the voltage withstand test (see 4.8.8.1) .

4.8.5.2 Apparatus still include the following:

(a) A megobmmeter, megohm bridge or other suitable instrument
wbicb shall use a d. c. test voltage of not less than 200

v nor greater than ‘5OO V, which abll support the

requirements as epecif ied, in 4.8..5.3, and which shall

mske measurement within sn accuracy of plus or minus 10

perce&.

(b) Water tank (may not be required, see 4. S, 5.3 (d)) which
shall be of size to contain the specimen, and which shall

be suitable for. the use as specified fi 4-s. 5.3 (d) .

4.8. S.3 EXQC@US. The specimen shall be maintained at a- constant ““

temperature, within plus or minus 3°C, for a period of not less than 5

hours immediate y prior to testing. This temperature shsll be noted and

ehall be used to calculate P [see formula below) when measurement are
made in accordance with (a) , (b) or (c) . The megohmmeter shall then be
electrically connected to specimen as epecified (see (a) , (b) , (c) and

(d)) . FOr each connection, the test voltage fram the megolmxneter shall be
continuously applied to the specimen for a period of 1 minute, plus 25

percent, minus O percent, immediately following which the resistance

reading of the megohmmeter shall. be noted. Care shall be taken during

each such measurement to aaeure that my electrical j~er. lead=

connecting the specimen to the megohmmeter shall be spaced sufficiently

I ..
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far from each other and from any common conducting surface that

measurement accuracy shall not be impaired.

(a) Specimens incorporating one or more individually shielded

insulated conductor transmission 1ines: one transmission 1ine

shall be selected for measurement. One conductor of this

transmission line shall be electrically connected to one

terminal of the megohmmeter, and the shield and all other

conductors (if any) of this transmission line shall be

electrically comected to the other megohnuoeter terminal. The

resistance measurement shall then be performed as specified.

In an identical manner, the resistance between each remaining

conductor in this transmiss ion line (if any) and the short

circuited combination of all other conductors (if any) , plus

the shield in this trarmi%sion 1ine shall be measured.

Following this, and in an identical manner, resistance

measurements shall be made for all remaining transmission

lines within the specimen. (Additional measurements may be

required, see (c) and (d) .)

(b) Specimens incorporating multiple insulated conductors without

(c)

(d)

individual shields: one insulated conductor shall be selected

and electrically connected to one terminal of the megohnnneter.

til other specimen conductors, including the overall ehield

(if any) shall be electrically connected to the other
megoh!mneter terminal. The resistance measurement shall then be

performed as specified. 2n a similar manner, the resistance

between each remaining conductor within the specimen and the

shor”t circuited combination of all other conductors plus the

overall shield (if my) shall be measured. If the specimen

incorporates an overall shield, then an additional resistance

measurement shall b6 made between the shield and the short

circuited combination of all remaining conductors. If the

specimen does not incorporate an overall shield or armor over

the jacket the test shal 1 be made after placing the reel of

cable in water for a period of not less than 1 hour.

(Additional measurements may be required, see (d) .)
specimens incorporating one or more individually shielded

insulated conductor transmission lines (these measurements

shall be required only when shield to shield measurements are

specified, see 3.1) : one shield shall be selected and

electrically connected to one tenoi.nal of the megohmmeter.

Other specimen shields shall be electrically connected to the

other umgohrmneter terminal, and the resistance measurement

shall then be performed as specified. In a similar manner, the

resistance between each remaining shield within the specimen

and the short cirruited combination of all other ehielda shall

be meaaured.

Specimens incorporating single or multiple insulated conductors

without shield or armor and other specimens requiring

measurements to water (see 3.1) : the specimens ehall he

submerged for not lese than 1 hour, except for its extreme

ends (which shall remain exposed to air) , in the water tank.

The single conductor, or on multi conductor csbles, the
conductor8 are to be electrically connected to one terminal of

tbe megcixmneter. For other epecimens, the overall outer most

shield (if any) or if there is no overall shield, the

I
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individual shields that are outermost in the specimen core

shall be electrically connected to one terminal of the

megohmmeter. The other megohmmeter terminal shall be

electri cdllY connected to the water surrounding the specimen

(as by means of a bare metal wire which is beth connected to

the megohmeter terminal and suspended within the water
surrounding the specimen ) . The resistance measurement shall

then be performed as specified. The temperature of the water

surrounding the specimen shall also be measured and shall be

used to determine F in the following formula:

The lowest value of resistance measur~d in accordance with

each of ‘(a); (b), (c) and (d), as applicable, shall be

modified to include the effects of specimen length and

temperature by using the bllowing formula:

Insulation resistance, in megohms 1000 feet = RLF/1000

Where: R = Lowest value of resistance measured in accordance

with (a) , (b) , (c) or (d), as ‘applicable, in

megohms.

L - Measured specimen length, in feet; meatiurement

accuracy ehall be within plus or minus 2 percent.

‘F .= h ad hoc number, which shall accurately modify

the measured resistance R to that value of

resistance which would be measured if the
...

specimen were at a uniform temperature .of 15. 5°C.

This number shall be ditennined by the specimen

manufacturer via ad hoc ,te$ting for the epecif ic

insulation or jacketing material separating the

conductor between which the resistance

measurement was made, snd shall be normalized to

unity for a inaterial temperature of 15. 5°C.

4.8.5.4 ~. Specimeri failure shall be construed if any

calculated value of insulation. resistance ia less than that specified”

[see 3.1) .

4.8.6 ~. This test” shall determine the ability of

shielded, insulated conductor psirs within completed cable

incorporating bath shielded, insulated conductor pairs and unshielded

insulated conductor to minimize crosstalk caused by the” inductive

effects of signal currents flowing in adj scent insulated conductors.

4.s.6.1 ~. The. specimen shall be that which was p~eviously ‘“

used to determine characteristics impedance (see 4.8.3.1) .

4.9.6.2 ~. Apparatua ehali include the following:

(a) A sinusoidal signal generator, ”which shall produce an

unchanging signal at a c0n8tent frequency of 1000 A200 Hz,

which shall produce a signal current appropria~e fOr use

in the test as specified in 4.8.6.3 (a eignrd current of

apprOXi~telY 1 A is typically found necessary) , and the
signal frequency and signal current shall be known within

an accuracy of Plus or minus 2 percent.
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(b) A JTllS

signal

indicating microvoltmeter, intended for use at

generator frequency, exhibit ing a signal input

the

iwedance not less than 10, 000 OhS, sbdu be used for
the specimen measurements as epecif ied in 4.8.6.3, and

shal 1 exhibit a measurement error of not more than plus

or minus 6 percent.

4.8.6.3 ~. one shielded, insulated conductor pair within

the specimen shall be selected, and the microvoltmeter shall be

electrically connected across this conductor pair at its unehorted end.

The shield shall remain disconnected. The signal generator shall then be

electrically connected across any two unshielded, insulated conductors at

the specimen end opposite that of the microvoltmeter connection. These

same two unshielded, insulated conduiora shall be connected together

electrical y at the opposite specimen end (the end with the attached

microvoltmeter) by twisting their two conductors tightly together. The

signal current from the signal generator shall naxt be adjusted until a

reasonable indication is noted on the microvoltmeter, and beth the

microvoltmeter reading and the signal’ current magnitude shall then be

recorded. In a similar manner, additional measurements shall be taken

such that microvol tmeter measurements are taken for each shielded,

insulated conductor pair as the signal generator is sequentially

reconnected to circulate eignal current” in each possible pairing of

unshielded, insulated conductors. The mutual inductance represented by

each measurement shall then be calculated by using the following formula:

Mutual inductance, in microhenries - (V/2) 3.14159 fI

~ere: V - Measured potential between two shielded,

insulated conductors, in microvolt.
f - Signal frequency, in Hz.

I - Measured signsl current, in A.

4 .8.6.4 Specimen failure shall be construed if any

calculated value of mutual inductance is greater than that specified (see

3.1).

4.8.7 ~hiJne. This test shall determine the ability

of completed cable coti which incorporate one or more shielded,

insulated conductor pairs for pulse dsta tranmnis.sion to propagate a

square wave signal without causing unacceptable signal distortion.

4.8.7.1 SEcimen. The specimen shall consist of a piece rnf

completed cable, which shall have a length of not less than 200 feet.

Individual transmission lines within this specimen (where each insulated

conductor pair plus surrounding shield ia considered to be a transmission
line] shall be selected for testing as follows:

(a) Specimens containing four or fe”wer transmission lines:
every tranmnieeion line eball be tested.

● (b) Specimens containing more than four’ but fewer than 21

trsnsmiasion lines: Four different tr?UIstiSSiOn lines

shall be tested. Not fewer than one of these transmission

1ines shall be selected from each concentric cabling

layer within the specimen.
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Specimens containing 21 or more transmission lines: the

number of transmission lines tested ehall be equal to the

square root (rounded, if necessary,” to the nearest whole

number) of the total number of transmission lines. Not

fewer than one of these transmission lines shall be

seiected from each concentric cabling layer within the

specimen.

ApParatus shall include the following:

Pulse generator: a signal generator which shall produce

uniform square wave voltage pulees at a constant rate of

repetition, and which shall be used for the specimen

measurements as specified in 4 .8.7.3 The pulses produced

by this generator sliall each exliibit a 10 to 90 percent

voltage rise time of not more than 50 nanoseconds, a 90

to 10 percent voltage decay time of not more than 50

nanosecond=, and a pulse width of not less than 2
microseconds.

-.’

oscilloscope: a dual beam oscilloscope shall have a band

width of not less t% 10 megahertz, and a time base

capable of producing a horizontal beam sweep rate of not

slower than 0.1 millisk.conds (M8) per centimeter. This

oscilloscope shall have provision for a high impedemce,

balanced or differential input on both aignal channels,

and shall be, used for the specimen measurements as

specified in 4.8.1 .3..

Pulse. transformers: two. winding tranafoznters, each of

which shall provide essentially distortion free

transmission of. the voltage pulses from the pulse

generator, snd shall be used for the specimen

measurements as specified in 4 .s.7.3 One of the pulse

transformers (the. minput” pulse traqsf ormer, eee figure

18) shall have a primary winding impedance equal to the

nominal signal terminal impedance of the pulse generator;

the secondary winding of this transformer shall be

center tappad; and shall tive an impedance equal to the

specified impedance of the specimen (see 3.1) . The other

pulse transformer (the “output IIpulse tr~sf ormer. eee

figure 18) shall have a primary winding which shall be

center tapped, and shall have an impedance equal to the

specified impedance of the specimen (see 3. 1) ; :he
secondary winding impedance of this transformer shall ““

e-l the nom-l resistance .of the matching resistor
(ace (d)) .

Matching resistor: an electrical resistor, shall be

essentially noninductive in construction (such as a

carbon type resistor) , which shall have a power rating

appropriate fOr ita intended use (see 4.s. 7.3 ), -d a~ll
exhibit an electrical reeistamce appropriate for use with

the output pulse transformer (see (c)).

...
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4.0.7.3 PZx@iLc. The test apparatus shall he electrically

interconnected as shown on figure 1E, one of the selected transmission

1ines shall be connected a shown. The connections ‘between this

transmission line and the pulse transformers shall be as short as

practicable. In addition, both connecting cables between the transmission

line and the oscilloscope shall be of identical length and construction

and shall not be longer than 5 feet each in order to minimize pulse

distortion. the pulse generator shall then be turned on, and both signal

channels on the oscilloscope shall be adjusted such that the pulse

waveform displayed by each on the oscilloscope screen shall be of the

came height. The horizontal beam sweep rate of the oscilloscope shall

then be increased, if necessary and the time required for the leading

edge of each signal channel pulse to rise from 10 to 90 percent of its

final value ehall be measured as shown on figure 19. The rise time of the

transmission line shall then be cal~lated by using the following

formula”:

Rise time, in

Where: x= =

Y= .

L=

~ per 500 feet . 500 (Y=2 - X=2) l/2/L

Measured” rise time from signal channel number

one, in microsecond

Measured rise time from signal channel number

two , in microseconds.

Measured .sbecimen lencrth, in feet;

Jneasurem.ent accuracy shall be within plus or

minus L,percent.

Following this, the time required for the trailing edge of each signal

channel pulse to decay from 90 to 10 percent of its initial value shall

be measured as shown on figure 20. The decay time of the transmission

line shall then he calculated by using the following formula:

Decay time, in MS per 500 feet .’ 500 (yd2 . Xd2) 1/2fL

Where: Xd = Measured decay time from signal c~el number

one, in microseconds.

yd = Measured decay time from signal channel ntier two,
in microseconds.

L - Measured specimen iength, in feet; measurement

accuracy shall be within plus or minus 1 percent.

In an identical manner, the remaining selected transmission lines shall

also be tested.

4.8.7.4 ~. Specimen failure shall be constmed if any

transmission line exhibits either a rise time or a decay time which ia

greater than that specified (see 3.1) .

4.8.8 Thie test shall determine the ability of

completed cable to withstand overvoltage without exhibiting electrical

discharge through insulation or jacketing material, either between

conductors, or between these conductors and any conducting material which

IMY be In contact with the surface of the cable during in eervlce USe.

● 4.s.8.1 The specimen shall consist of a unit of product

as specified in 6.7.1.1.
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I 4 .8.8.2 ~. Apparatus shall include the following:

(a1 AII adjustable voltage source, which shall be in accordance

w> th the fol lowing.

(1) h a.c. voltage source which shell produce a single

phase, aPPrOximtely sinusoidal voltage undex all
teet conditions, which ehall have a frequency of not

more than 100 Hz, and which can be adjusted to tbe

specified rms magnitude (see 3.1) . This source shall

have the capacity to provide an effective power of

not less than 5 kVA, and shall incorporate an

overload relay which shall reduce the source voltage

to zero whenev& an applied load (that is, the
specimen; see 4.8.8. 3) attempts to draw electrical

current to exceed this effective power capacity.

I (b) When required, a water tank, which shall be filled with
water, which shall -be of sufficient size to contain the

specimen, and, which shall be used as specified in

4.8.8.3(d) (may not bc required, see 4.8.8.3(d)).

● 4.8.8:3 ~. The voltage kource shall be electrically

connected t? the specimen. as epecified (see (a), (b), (c) and (d)) . For

each connection, the test voltage from the voltage source shall be

increased, in a uhifonn manner, from o v to the specified voltage (see

3.1) during a period. of. not more than 60 seconds nor less than 10

seconds, except that specified voltages of less than 600 v may be applied

i~tantaneously. (This gradusl voltage application is generally necessary

to prevent a current on rush, and the consequent tripping of the voltage”

source overload relay caused by specimexi capacitance. ) This specified

voltage shsll then be maintained for’ a period of 1 plus. 1/2, minus o

minute (unless the voltage source overload relay trips, see 4 .8.8.4 I,

following which tbe test vol Cage shall be reduced to zero at

aPPrOxi~telY the same rate as which it was applied.

(a) specim~. incowrating one or more individ~lly shielded,

insulated conductor transmission lines: one transmission

line ihsll be selected for measurement. One conductor of

this transmission line ahsll be electrically connected to

one. terminal of the voltage =ource, and the shield and

all other conductor (s) “(if any) of this transmiaeion line

shall be electrically connected to the other vosltage

source termiaal. The voltage withstand test shall then be -

perf onnad as specified. b a, similar manner, the voltage

withstand teat shall be perf anneal between each remaining

conductor in this tranemiasion line (if anY) and the

short circuited combination of all other conductors (if”

~Y) PluS the shield in this transmission line. I?ollowing
thie, and in sn idant ical manner, the voltage withstsnd

test shall be performed on all remaining transmission

lines with the specimen. (Additional measurements may be

required, see (c) and {d) .)
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(b) Specimens incorporating multiple insulated conductors
without individual shields: one insulated conductor shall

be eelected and electrically connected to one terminal of

the voltage source. Other qx?cimen conductors, including

the overall shield (if any) shall be electrically

connected to the other voltage eource terminal. The

voltage withstand test shall then be performed as

specified. In a similar manner, the voltage withstand

test shall be performed between each remaining conductor
within the specimen and the short circuited combination

of all other conductors plus the overall shield (if any) .

If the specimen’ incorporates an overall shield, then the

voltage withstand test shall additionally be performed

between the shield and the short circuited comhimtion of

all remaining condu%ore. (Additional measurements may be

required, see (d) .)‘

(c) Specimens incorporating one or more individually shielded

insulated conductor transmission lines (these

measurements shall be required only when shield to shield

measurements are specified, see 3. 1) : one shie’ld shall be

selected and electrically connected to one terminal of

the voltage source. other specimen shields ehall be

electrically connected, Co the other voltage source

terminal, and the voltage withstand test shall then be

performed as epecif ied. In a similar manner, the voltage

withstand test shall’ be performed between each remaining

shield within the specimen snd the ehort circuited

combination of all other shields.

(d) AU specimens (these meaeuremente shall be required only
when measurements to water or to ground are specified,

see 3.1) : the specimen shall be euhmerged, except for its

extreme ends (which shall remain exposed to the air) , in

the water tank for a pericd of not less than 1 hour.

Following this, and while the specimen is still

submerged, the specimen shall be tested as followe. The

overall specimen shield (if any) , or if there is no

Overall shield, all individual shields which are
outermost in the specimen. core plus all urmbielded

conductors which are outermost in the specimen core,

shall be electrically connected to one terminal of the

voltage source. The other voltage source terminal shall

be electrically connected to che water surrounding the

specimen (as by means of a bare metal wire which is bnth

connected to the voltage source terminal and suspended

within the water surrounding the specimen) , The voltage

withstand teet shall then be performed as epecif ied.

(e) specimens ficotporating single or multiple insulated
conductors without shield or armor ❑hall be tested to

water. The specimen shall be mdnnerged, except for its

extreme ends (which shall re~in exposed to the air) , in

the water tank for a pericd of not less than 1 hour.

while the specimen is still submerged, the specimen shaIl

be tested as follows. For single conductors, the

conductor shall be electrically connected to one

terminal of the voltage source. The other voltage source
terminal shall be electrically connected to the water

.,
‘-
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surrounding the specimen (as by means of a bare metal

wire which is both connected to tbe voltage source

terminal and suspended within the ‘water surrounding the.

specimen) . For multiple conductor c~les, one insulated

conductor ehall be selected and electrically connected to

one terminal of the voltage source. Other specimen

conductors, shall be electrically connected to the other

voltage eource terminal. The voltage withstand test shall

then be performed sequentially on each conductor as

specified.

4.8.8.4 ~. Specimen failure shell be constzmed if tbe

vciltage source overload relay trips prior to remmval of the test voltage

from any specimen connection. If the insulation resistance test is

specified (see 3. 1) , then the specim~ shall be retained for use in that

test.

4 ..9.9 Jacket flaws. One hundred pert-t of all finished cables

with overall shields shall be passed through a chain electrode spark test

device using 3.0 kV’ rms (minimum) and a frequency. of 50 or 60 tiz. The

conductor, or shield as applicable, shall be grounded at one or both

cxids. The electrode shall be of a suitabl,e bead chin or fine mesh

construction tbst will give intimste metallic contact with practically

all the insulation surface. Electrode length and speed of specimenI
MoWMent shall be such that the insulation is subjected to the test

voltage for a minimum of O.2 second. .,
...

4.8.9.1 ~“. Specimen failure shall be constned if jacket

material exhibits any sign of deformation or damage.
.. .

4.8.10 One hthxired percent of all

finished cable shall be tested for continuity prior to ehipment. To

establish cent inuity, not more than 25 volts d. c. shall. be applied across

each conductor and shield of the cable through an appropriate indicator,

such ae an obnmneter, light or buzzer. The teat voltage may be applied to

conductors and shields individually or in series.

I 4.8.10.1 ~. Specimen failtie shall be construed if tbe

epecimen exhibits an open electrical circuit.
,

● 4.8 .lI ~. me s~face tr~fer i~e~ce
characteristics of the overall cable shield of finiehed cable shall be

tested in accordance with. N’@fA WC-61, and as spacif ied in 4.8.11.1. The

electromagnetic pulse (SMP) response of the cable shield shall @

determined in accordance with 4.8.11.2.

● 4.8.11.1 ~. ~e ~vid~l s~el~ Of

I

I
t

shielded components, “— – -when present, shall be connected to tbe conductors

and the coomected conductors and shields ehall be the conductor aa

I specified in NEuA WC-61.

. .
..
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● 4 .12.11.2 ?- of E!.IP~. The surface transfer

imedance dete~ined as specified shall be kIIOWIIover the frequency range
d. c. to 100 MHZ. Zt shall be assumed constant in the frequency range d. c.

to 0.1 MHZ. The SMP response in ds shall be determined as follows:

1 x 108

SMP response - -185 -10 log [ [zt(f)lzdf
------------------- Ids)

0 (AZ + fz) (E2 + fzo)

Where: Zt(f) . surface transfer impedance at frequency f (6/m)

fi = 2.39 X 105

13= 4.12 X107

f - frequency (Hz)

df = decade of fre@ency

The integral expression may be approximated by a summation if at least

100 points per decade of frequency are used.

4.8.11.3 ~. Specimen failure shall be canstnied if the

surface transfer impedance is greatei than specified (see 3.1) or if the

calculated SMP response of the overall cable shield is less than

specified (see 3 .1) .

4.9 Sample packages and packs, and the

inspection of the prese-ation packaging, packing and marking for

shipment and storage shall be in accordance with tbe requirements of

section 5 and the documents specified therein.

5. PAcXAGING

(The preparation for delivery requirements specified herein apply OL12Y
for direct Government acquisition. For tbe extent of applicability of the

preparation for delivery requirements of referenced documents listed in

section 2, eee 6.5. )

5.1 Sb.@UmS of Cables covered by this specification shall

be shipped on reels, unless othezwise specified on the EJpecification

sheet.

5.1.1 m. R’eels ehall be of a design, strongly constructed,

with flanges of sufficient diameter to prOteCt the cable from injury

during band2 ing and storage. Where the gross weight of cable and reel

exceed 1000 pounds, the reels shall have metal hubs. The diameter of the

drum shall be not less than 14 times the nverall diameter of tha csble.

5.1.1.1 ~. The c~le On each reel
EIbsll be one continuous length and shall have both ends readily available

for testing without re -reeling. The inner end shall extend through a hole

in the flange near the drum, and the outer end shall be available at the

top of the reel. Both ends of the cable shall be secured to reel flange

with 1/4 -inch rope, applied with two half -hitches, one 6 inches and the

other 4 inches (approximately) back of the end seal, then twisting the

rope ends tngether. knotting them, pulling the cable up tight and

stapling the rope to the flsnge with at ‘least two 1-1/2 inch staples

driven into the flange. The imer end which extends through the flsnge

hole shall be protected by a metal end cover.
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5.1. 1.2 L.a99in9 shall be used on feels having flange
diameters of 42 inches And larger and on all reels which contain 1000

pounds or more of cable. Reels smaller than 42 inches in diameter which

contain less than ,1000 pounds of cable may be covered in accordance with

5.1.1.3. Lagging boards shall have a thickness equal to the thickness of

the reel flange but not greater thar! 2 inch commercial lumber. Lagging

for all reels shall extend to within 1/4 inch of the outside of the

flanges. Lagging boards shall be installed so that they are couching

adjacent boards. Lagging which rest entirely on the rim of the flange

shall be mailed with cement-coated nails. =99 in9 which is notched ~d
recet!sed 1M% be secured hy the use of stapling only. In addition to

nailed lagging or for notched and receseed lagging on reels of cable

weighing 1000 pounds or more and having a flange diameter less than 78

inches, two O.162 ~ O.003 inch (8-ga~) high-tensile round steel wires or

two 3/4 by O. 035 inch steel strapa shall be used. For reels having a

flange diameter of 78 inches or more two 1-1/4 hy 0.035 inch steel straps

shall be used. In addition to nailed lagging or for notched and recessed

lagging on reels of cable weighing less than 1000 pounds, two 0.0915 i

0.003 inch (13-gage) high-tensile rotid steel wires or two 5/a “by

O.020-inch steel straps shall be used: Straps shall be stapled at

apprOXiIMtely 15-inch intervals. A minimum clearance of 2 inches shall be
provided between inner face of lagging and outer layer of cable.

~.

,.’. 5.1.1.3 e to As an alternative to lagging for

reels having a flange diamet,er stiller tlia.n’42 inches and containing, less

than 1000 pounds of cable, a covering may be used which consists of the

following:

(a) A cushioning inner layer of asphalt- impregnated, corrugated,

I fiberboard, or the equivalent, wrapped to give 100 -percent

coverage.

(b) An outer covering consisting” of two layers of weather

resistant veneer paper ,in accordance with PPP-v-205 or two

layers of three ply weather resistsnt toxic treated plywood

wrapped, to give 100 -percent coverage.

l%ie covering shall be secured in place between the reel flanges by at

least two 3/8 by 0.020 inch steel straps.

1

I ● 5.1.1-4 ~- In addition to any other reguired marking,

reels shall be marked with a keyed series of colors to indicate the year
of manufacture. The cycle of colors shall be repeated every fifth year.

The reel marking shall consist of a stripe of one coat of comme~cial

quality outside paint approximately 2-in-= wide, cOlOred tO desi~te

the particular year of manufacture as follows:

I

~“~

1991 1996 2001 Red

1992 1997 2002 Green

1993 1998 2003 Orange

1994 1999 2004 Blue

1995 2000 2005 White
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5.1.1 .4.1 of v.=.. The colored stripe on reels

shal 1 be applied circumferentially over the lagging or the alternative to

lagging and midway between the flanges. The stripe shall consist of one

coat of commercial quality outside paint of the appropriate color. In
addition to the stripe, both flanges of the reel shall be stenciled with

4 inch high figures to show the year of manufacture.

5.1.1.5 Each reel shall be plainly marked

on both flanges with the following information:

(a]

(b)

(c)

(d)
(e)

(f)

(9)

(h)

5.1.2

Reel number.

TYPe and size of cable.

Footage.

Contract or order number.

Contractor qs name. %.

Manufacturer’ 6 nanie (if other than contractor)

Gross weight.

One continuous length or the sequence of lengths on the reel

indicated in feet, whichever is applicable.
.,

f!2i.lR. C0ilf3 ehall contain one continuous length of cable

(standard length, see table XIII)

● “ TAS~ xIII. ~
.,

Remnant

lengths

Price reduction

Type Nominal standard Random Scrap

of length lengths lengths lengths

package (feet) No price No price Not

reduction Reduction 5 percent 10 percent acc’ept-

(feet) (feet) (feet) (feet ) able

(feet)

Coil 500 550 to 450 449 to 150 149 to 100 99 to 50 49 to o

Coil 600 660 to 540 539 to 1s0 179 to 120 119 to 60 59 to o

Reel 250 300 to 200 199 to 100. 99 to 75 74 to 50 49 to o

Reel 500 550 to 450 449 to 150 149 to 100 99 to 50 49 to o

Reel 800 880 to 720 719 to 240 239 to 160 159 to eo 79 to o

Reel 1000 1100 to 900 699 to 300 299 to 200 199 to 100 99 to o

5.1.2.1 ~. In addition to any other required %arking, ‘“

coils shall be marked with a keyed series of colors to indicate the year

of manufacture. This marking shall consist of” a stripe approxititely

2-inches wide and colored for the part icular ye8r of manufacture. The

cycle of colors shall be the same as those used for year marking of reels

(see 5.1.1.4).
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5 .1,2.2 7w0 shipping tags shall be securely

attached to each coil, both inside and outside the wrapping, and marked

with the following information.

(a) ‘Wpe ~d size of cable.

(b) Footage.

(c) Contract or order number.

(d] Contractor’s name.

(e) Manufacturer’s name (if other than contractor)

[f) Gross weight,

5.2 .. Cable as .specified (see 6.2 .1) shall be

packaged and packed level A, B, or C in accordance with MIL-c-120 00, as

specified (see 6.2. 1) . cables shall have keth ends of each shipping

length sealed to prevent the entrance=of moisture. Materials used and

method of application shall be” that specified for tape wrapped end seals

in accordance with MIL-C- 12000. Marking 8hall be in accordance with

MIL-c-12000 and with the requirements specified herein or as specified in

acquisition document (see 6.2. 1) . lill markings shall conform to

MIL-STD-129 .

I 6. NOTES

I
6.1 ~. cables seecif~ed

I various applications involving naval ships

1,
.,

6.2 ~..
I

herein are intended

and shore stations.
for use in

6.2.1 Acquisition documents should

I ‘“ specify the following: ,.

[a) Title, number and dete of this specification.

(b) Military part number (see 1.2) .

(c) Type -d size of cable or cord required with reference to

apPliCAle specification sheet (see 3.I) .

I (d) Level of packaging end packing requixe,d (see 5.2) .

(e) Special marking required (see s.2]
I (f) Quantity required (see 6.2. 3) ..

6.2.2 ~. when this specification is used in en

I acquisition which incorporates a DD Form 1423, Contract Rata ReWirem~ts

I
List (CDRL) , the data requirements identified below shall be develcped as

apecif ied by an approved Data Item Description (DD Form 1664) and

delivered in accordance with the approved CDRL incorporated i.nt~ the

1, contract. When the proviBionB of FAR 52.227-7031 are invoked and the DD

Form 1423 is not used, the data specified below shall bc delivered by the

contractor in accordance with the contract or purc~se order

requirements. Deliverable data required by this specification is cited

in the following paragraphs

Q12LiQn

3.3.16 Certification/data report UDI-A-23264 ------

4.4.1 Inspection system program DI-R-4803 -----:

plem

4.4.7 Reports, teSt DI-T-2072 lo.l. b
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[Data item descriptions related to this specification, and identified
in section 6 will be approved and listed as such in DoD 5000. 19L. ,

VO1. II, N4SDL. Copies of data item descriptions reguired by the

contractors in connection with specific acquisition functions should be

obtained from the Naval PUM ications and Forms Center or as directed by

the contracting

of ficer. )

6.2.2.1 The data requirements of 6 .2.2 and any task in sections 3,

4, or 5 of this specification required to be performed to meet a data
requirement mav be waived bv the” contracting/acquisition activity u-n—-=-...–––- -.

certification by the offeror that identical data were submitted by ~he

offeror and accepted by the Government under a previous contract for

identical item acquired to this spec%f ication. This does not apply to

specific data which may be reguired for each contract regardless of

whether” an identical item has been eiqzplied previously (for example, test

reports ).

6.2.3 The quantity of each type and size on a contract

or order should be specified as an integral multiple of the unit ordering

length shown by tbe apecif icat ion sheet.

6.2.4 @n9tbii. The range of st~dard, random, re-t and scrap

lengths for each nominal length is shown in tale XIII. In order to

compensate for handling and probable -’loss on issue, remnant lengths are

sub ject to the price reductions ‘specified in table X211. Scrap lengths

are not acceptable. It is not intended thst items being acquired in exact

lengths for a specific job or ship shall necessarily be shipped in

I
lengths which are integral multiples ‘of the unit ordering length or that

price reductions shall apply in the event that exact footages or

I fractional lengths are required and so indicated in acquisition of cable

I other than stock purposes.

6.3 Except when small guantitiee are to be

purchased, invitations for bid and contracts or orders should specify

following:

the

oIn order to compensate for handling snd probable loss in issue,

remnant lengths shall he subject to the price reductions specified in

table XIII. In order that the number of lengths be kept to a minimum

consistent with gc-zd manufacturing practices, for each type and size of

cable or cord on the contract or order, not less than 70 percent of the

total footage to be shipped ehall be in standard leDgtbs, and n- more -

than 30 percent may be in any combination of random and remnant lengths.

when the total quantity of any one item ie six Dominal leDgtha or less, a

footage approximately two nnminal lengths (in lieu of 30 percent) may be

iD arly combination of random and remnant lengths. when the total guantity

of any one item is two nomiml lengths or less, the total footage may be

in an$ combination of randnm lengths. n

6.4 ~. Comparison inspection will normally require 40

calendar days from the date the sample is sent to the Government
I

deeicmated laboratory to tbe date tbe in.suection results are received by.——+–.. ––
I the manufacturer. This time delay should be taken into consideration by-a

contractor when estimating delivery time.
I .:

i
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6.5 With reepect to products requiring qualification, awards will

be made only for products which are, at the time set for opening of bids,

qualified for inclusion in Qualified Products List QPL-24640 whether or

not such products ,have actually been so listed by that date. The

attention of the contractors is called to these requirements, and

manufacturers are urged to arrange to have the products that they propose

to offer to the Federal Government tested for qualification in order that

they may be eligible to be awarded contracts or purchase orders for the
products covered by this specification. The activity responsible for the

Qualified Products List is the Naval Sea Systems Command, SSA 5523,

Department of the Navy, Washington, DC 20362 and information pertaining

to qualification of products may be obtained fram that activity.

Application fOr Qualification tests shall be made in accordance with
‘Provisions Governing Qualification b-6a (see 6.5. 1)

6.5.1 Copies of “Provisions Gnverning Qualification SD-6” may be

obtained upon application to Commanding Officer, Naval Publications and

Forms Center, 5S01 TahOr Avenue, Philadelphia, PA. 19120.

6.6 ~. The prepara tion for

delivery requirements of referenced documents listed in section 2 do not

apply when material and parts are acquired by the. contractor for
incorporation into the equipment and lo’se their separate identity when

I the equipment is shipped. .
.,

1’. . 6..).~ . .
For the purpose of the quality

conformance inspection, the sampling terms specified in 6. 7.1 through

6.7.4 shll apply.

* 6.7.1 ~. A unit of product is the unit ordering

length as specified on the specification sheet, except that when the unit

ordering length is 250 feet, two such lengths shall constitute a unit of

product. Random and remnant lengths or special order lengths may be added

together to equal a unit ordering length. Length tolerances as given for

standard lengths shall apply (see 6.2. 3) .

● 6.7.1.1 For electrical test purposes a unit of product shall be

defined as an electrically continuous splice free length. This will allow

for longer production iengths to be tested electrically prior to

preparation for shipmant.

I
● 6.7.1.2 Lengths longer than the unit ordering lengths (see 3.1) may

be supplied when the end user and manufacturer agree. These leng@m shall
I be as specified in 6 .7.1.1

6.7.2 Sam@ls2. A sample is one unit of product selected fmm an

I inspection lot.

I
6.7.3 A specimen is an individual length of cable or an

individual length of a part of cable which has been taken from a sample.

I 6. 7.4 A defective unit is a unit of product from

which a specimen that failed to meet one or more requirements was taken.

...
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6.8 or The part number shall be a
~o~ination of numbers and letter in accordance with the following:

M 2MAQ lxx =xX
1 I I I

Military Specification Specification Dash number

designation Number Sheet number (see Specif i-
cation sheets 1

+ 6.9 ~.
.,

a. Armor %.

b. Waterblock

c. fialogen content

d. Smoke Index

e. Flame Propagation

f. Toxicity Index

~’
I I

A4?.’mored O=Overall

U.Unarmored D-m.uble

overal 1

shielded
N=Not

shielded

NOTE : The margins of this specification are marked with asterisks to indicate

where changes. (additions, modifications, correct ions, deletions ) from the previous

issue were made. ‘fbie was done as a convenience only and the Government assumes

no 1iabilit y whatsoever for anY inaccuracies in these notations. Bidders and

contractors are cautioned to evaluate tbe requirements of this document bssed on

the entire content irrespective of the marginal notatione and relationship to the

last previous issue.

Custodians: Preparing Activity:

Army - MI Navy - SH

Navy - SH

Review Activities: Agent:

Army - Av, CR, ER, ~, AR, AL DLA-IS

Navy - EC, CG

DLA - IS (Project No. 6145-2105)
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