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1. SCOPE:

1.1 Scope:
This specification covers the requirements for radio frequency absorptive component wires
and finished cables which function electrically as distributed low-pass filters. Materials and

construction details are specified in the applicable specification sheet.

1.2 Classification:

Productq in accordance with this specification shall be of the following types| as specified
in the applicable specification sheet.

Compongent Wire A single conductor, insulated as specified in the applicable

specification sheet.

Finished|Cable Any construction other than component' wire, utilizing a wire or wires
with or without shielding, or with of:without an outer jacket.

1.2.1  Current rating:
The cufrent rating shall be determined in.agccordance with MIL-W-5088.
1.2.2 Temperature rating:

The maximum conductor temperature of the component wire or finished cgble for
contindous use shall be as specified in the applicable specification sheet.

1.2.3 Voltage rating:

The maximum voltage rating of the component wire or finished cable for continuous use
shall bg¢ as specified in the applicable specification sheet.

1.2.4 Compdnent-wire and finished cable designation:

Component wire and finished cable shall be identified by a combination of digits and
letters (not to exceed 15).
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1.2.4.1 Component wire:
Component wire designation shall be as shown in the following example:
MB5485 /5 =22 =75
Basic Applicable Wire Color
Specification Specification Size Code
Sheet
1.2k 4.1.1 1.2.4.1.2 142.4.1,3 1.2,401.4
Example: M85485/5-22~7L
1.2.4.1.1 Basic specification:
The basic specificaton shall describe the performanc¢e requirements offcomponents
and finished cable.
1.2.4.1.2 Applicable specification sheet:
The specification sheet shall describe the ' material and construction defails of
finished cable and components.
1.2.4.1.3 Wine size:
Theg component wire size shall be identified. All component wire used ip a cable shall
be pf the same size.
1.2.4.1.4 Color:
The component wire color shall be designated in accordance with MIL{STD-681. The
preferred color of component wire is light violet, designated 7L.
1.2.4.2 Finishédcable:

M85485

Basic

1e2¢4.141

Finished cable designation shall be as shown in the following example:

/8 =22 u 3
RApplicable Wire Construction Number of
Specification Specification Size Components
Sheet
Te244.142 1e264¢143 1e2e44201 1¢244.2.2

Example:

MB85485/8-~22U3A

A
Color
Code
Designator

1e204+2.3
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1.2.4.21

1.24.2.2

1.24.2.3

Construction:

A letter symbol shall be used to designate the construction in accordance with the

following:

(a) Shielded, jacketed cable construction

Letter Code  Conductor Type

Shield Type

ppper
opper
gh-strength

Nickel-coated High-strength

ber

bpper

opper

T Tin-coated copper Tin-coated copper

S Sitrer-coated copper Sitver-coated¢

N Nickel-coated copper Nickel-coated-¢

M Silver-coated high-strength Silver-coated h
copper alloy copper-alloy

P Nickel-coated high-strength
copper alloy copper alloy

U Silver-coated-high-strength Tin-coated cop
copper alloy

V Silver-coated-high-strength Silver-coated ¢
copper alloy

w Nickel-coated highsstrength Nickel-coated G
copper alloy

—
O
~

Unshielded, unjacketed cable-construction

Letter Code Conductor Type

T Tin=coated copper
Silver-coated copper
Nickel-coated copper

S
N
M Silver-coated high-strength copper alloy
P Nickel-coated high-strength copper alloy

Nurmberof components:

A single digit shall be used to designate the number of component wires in the

finished cable.

Color code designator:

The letter symbol A shall be used to designate the component color code described

in 3.6.3.
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2. APPLICABLE DOCUMENTS:

2.1

211

Government documents:

Specifications, standards, and handbooks:

Unless otherwise specified, the following specifications, standards, and handbooks of
the issue listed in that issue of the Department of Defense Index of Specifications and
Standards (DoDISS) specified in the solicitation form a part of this specification to the

extent Fpecified herein.

SPECIFICATIONS

FEDERAL

TT-1-735 Isopropyl Alcohol

TT-S-735 Standard Test Fluids; Hydrocarbon

MILITARY

MIL-C-P15 fCable and Cord Electrical, for Shipboard Use, General Specification
or

MIL-G8056 Gasoline, Automotive, Combat

MIL-W15088 Wiring,.Aerospace Vehicle

MIL-H-p606 Hydraulic Fluid, Petroleum Base; Aircraft, Missile, and Ordnance

MIL-T-p624 Turbine Fuel, Aviation, Grades JP-4 and JP-5

MIL-L-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

MIL-A-8243 Anti-Icing and Deicing-Defrosting Fluid

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

MIL-L-23699 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

MIL-C-25769 Cleaning Compound, Aircraft Surface, Alkaline Waterbase

MIL-C-43616 Cleaning Compound, Aircraft Surface

MIL-H-83306 Hydraulic Fluid, Fire Resistant, Phosphate Ester Base, Aircraft
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211

21.2

(Continued):

STANDARDS

FEDERAL

FED-STD-228 Cable and Wire, Insulated; Methods of Testing
MILITARY

MIL-STD-104 Limits for Electrical Insulation Color

MIL-STD-105 Sampling Procedures and Tables for Inspection by Atf
MIL-STD-109 Quality Assurance Terms and Definitions
MIL-STD-129 Marking for Shipment and Storage

MIL-STD-681 Identification Coding and Application of Hook Up and

SPECIFICATION SHEET

MIL-C-B5485/5

MIL-C-B5485/6

MIL-C-B5485/7

MIL-C-B5485/8

ributes

|_ead Wire

Cabile, Electric, Filter'Line, Component Wire, Tin-Coated Copper

Conductor, Radio:Frequency Absorptive, 150°C, 600-

Cabile, Electric, Filter Line, Component Wire, Silver-Cq
Strength ‘Copper Alloy Conductor, Radio Frequency Al
150°C;:600-Volt

Cable, Electric, Filter Line, Unshielded, Unjacketed, M
Component, Radio Frequency Absorptive, 150°C, 600

Cable, Electric, Filter Line, Shielded, Jacketed, Radio
Absorptive, 150°C, 600-Volt

Volt

pated High
pbsorptive,
ultiple-
-Volt

Frequency

Other Government documents, drawings, and publications:

The following other Government documents, drawings, and publications form a part of
this specification to the extent specified herein.

PUBLICATIONS

Defense Logistics Agency Handbooks

H4-1

H4-2

Federal Supply Code for Manufacturers Part 1, Name

to Code

Federal Supply Code for Manufacturers Part 2, Code to Name
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21.2

2.2

(Continued):

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

Other publications:
The following documents form a part of this specification to the extent specified herein.

The issufs of the documents which are indicated as DoD adopted shall be the issue listed
in the cufrent DoDISS and the supplement thereto, if applicable.

American Society for Testing and Materials (ASTM)

B33-78 Standard Specification for Tinned Soft or’Annealed Copper Wire for
Electrical Purposes

B63-49 (1975) Standard Test Method for Resistivity of Metallically Cgnducting
Resistance and Contact Materials

B298-74a Standard Specification far Silver-Coated Soft or Annealed Copper
Wire

B355-74 Standard Specifieation for Nickel-Coated Soft or Annegaled Copper
Wire

B624-77 Standard Specification for High-Strength, High-Condugtivity Copper-
Alloy Wire for Electronic Application

D1153-7f Standard Specification for Methyl Isobutyl Ketone

E104-51 Standard Recommended Practice for Maintaining Corjstant Relative

Humidity by Means of Aqueous Solutions

E595-77 Standard Test Method for Total Mass Loss and Colledted Volatile
Condensable Materials From Outgassing in a Vacuum Environment

F777-82 Standard Test Method for Resistance of Electrical Wire Insulation
Materials to Flame at 60°

(Copies of ASTM publications may be obtained from the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

National Electrical Manufacturers Association (NEMA)

NEMA HP1-1979 High-Temperature Insulated Wire — Impulse Dielectric Testing
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2.2

(Continued):

(Copies of NEMA publications may be obtained from NEMA, 2101 L Street, N.W.,

Washington, D.C. 20037.)

3. REQUIREMENTS:

3.1

3.2

3.3

3.4

3.4.1

3.4.1

3.4.1

Specification sheets:

The requirements for the component wire and finished cable furnished under this

specificapﬁmmmmmmmm
specification sheet. In the event of discrepancy between this specification-af

requirements of the applicable specification sheet, the requirements of.the s
sheet shall govern.

Classification of requirements:

The applicable requirements are classified herein as follows:

Requirgment Paragraph

Qualifigation 3.3

Materials 3.4

Constriction 3.5

Compdgnent Wire and Finished Cahle 3.6
Qualification:

which is gualified for listing on the applicable qualified products list at the ti

ble
d the
becification

e set for

The component wire or finished cable furnished under this specification shiI{ be a product
li

opening pf bids (see 4.3 and 6.3). The provisions of 4.6 for retention of qua
included|in this requirement.

Materialg:

ication are

Conductornmateriat:

All strands used in the manufacture of the conductors shall be soft annealed copper
conforming to ASTM B33, B298, or B355, as applicable, or shall be high-strength copper
alloy conforming to ASTM B624. Strands shall be free from lumps, kinks, splits, scraped
or corroded surfaces and skin impurities. In addition, the strands shall conform to the

following requirements as applicable.

.1 Tin-coated copper strands:

No additional requirements. The tin coating shall be as specified in ASTM B33.

.2 Silver-coated copper strands:
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The strands shall have a coating thickness of not less than 40 micro-inches of silver
when tested in accordance with ASTM B298.

3.4.1.3 Nickel-coated copper strands:

The strands shall have a coating thickness of not less than 50 micro-inches of nickel
when tested in accordance with ASTM B355. Adhesion of the nickel coating shall be
such that, after subjection to the procedures of 4.7.7.1, the strands shall still pass the
continuity of coating test in ASTM B355.

3.4.1.4 High{
The 5
tensi
requi
silver
3.4.2 Shield
3.4.2.1 Braid

Braid
requi

3.4.2.2 Braid

Braid
requi

3.4.3 Insulat

Allinsy
specific

applicable specification sheet.

strengtircopper attoy:
btrands shall be of the applicable AWG gage specified in Table1 an(
e properties that the conductor from the finished wire conforms to {
rements of 3.5.1.3.2 for elongation and breaking strength?The stran
-coated or nickel-coated in accordance with 3.4.1.2 or'3:4.1.3 as ap
material:

ed round wire strands:

ed round wire strands shall meet all the*applicable conductor mater
rements of 3.4.1 prior to braiding.

ed flattened wire strands:

ed flattened wire strands shall meet all the applicable conductor ma
rements of 3.4.1 prior to flattening and braiding.

on material:

lating and filter layer materials shall be in accordance with the appl
ation sheet'and shall meet all applicable requirements of Table Il

3.5 Construd

i of such

e

ds shall be
plicable.

ial

terial

cable
nd the

tion:

Construction of the component wire and finished cable shall be as specified herein and in
the applicable specification sheet.
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3.5.1 Conductor:

3.5.11

3.5.1.1.1

3.5.1.2

3.5.1.3

3.5.1.3.1

3.5.1.3.2

Stranding:

Concentric-lay stranding:

The conductors of wire sizes 30 through 10 shall be concentric-lay conductors
constructed as specified in Table |. Concentric-lay shall be interpreted to be a central
strand surrounded by one or more layers of helically wound strands. It is optional for

the
cor
ass
sm
hig
the
len
ma

Splic
Splic
than

NO Ca

Cond

centric lay) or to be in the same direction (unidirectional lay). The s
embled in a geometric arrangement of concentric layers, so as‘'to p
poth and uniform conductor, circular in cross-section and freeof an
N strands, or other irregularities. The direction of lay of theé)ndividua] strands in

outer layer of the concentrically stranded conductors shall be left h
jth of lay of the outer layer shall not be less than 8 nor more than 1

D

S:

se shall the whole conductor be spliced at one point.

uctor elongation and breaking strength:

Soft or annealed copper:

The
cor

 individual strands-removed from component wires with soft or ann

renjoved from/gomponent wire, sizes 22 and smaller, shall have the fo

mir

imum elongation when tested in accordance with 4.7.6.1:

Sizes24 and smaller — 6 percent (minimum)

bs in individual strands or members shall'be butt brazed. There sha
pne strand-splice in any two lay lengths of a stranded concentric-lay conductor. In

ductors, wire sizes 20 and larger, or the whole soft or annealed cog

rue
rands shall be
oduce a
crossovers,

and. The
b times the

ximum conductor diameter as specified in the applicable specification sheet.

Il not be more

baled copper
per conductor
lowing

Sizes 22 and larger — 10 percent (minimum)

There shall be no breaking strength requirements for soft or annealed copper
conductors.

Hig

h-strength copper alloy:

The whole conductor removed from component wires with high-strength copper alloy
conductors shall exhibit elongation of 6 percent, minimum, and a breaking strength
conforming with Table |, when tested in accordance with 4.7.6.2.

-10 -
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TABLE I. Details of conductors.
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3.5.1.4 Conductor diameter:

The diameter of the conductor shall be as specified in Table I. Applicability of the
“general purpose” or of the “small diameter” Table | requirements for maximum
conductor diameter shall be as indicated in the specification sheet.

3.5.2 Shield:

The shield shall be constructed as specified in the applicable specification sheet.

3.5.3 Insulat
The ins
specifi
wire st

3.6 Compon

The com
those of
apply. Ui
requirem
3.6.1 Blockin
Adjace
anothe
specific
3.6.2 Cabling
The re
sheet s

outer Iz
hand I3

on.

ulating and filter layers shall be constructed as specified in the‘app
ation sheet. All component insulation shall be readily removable by
ipping devices without damage to the conductor.

bnt wire and finished cable:

ponent wire and finished cable shall conform fo.the requirements of
the applicable specification sheet. The requirements of 3.6.1 throug
nless otherwise specified, component wirecshall conform to all appli
ents prior to assembly into the finished cable.

g.

ht turns or layers of the component wire or cable jacket shall not sti
' when tested as specifiedyin 4.7.4 at the temperature specified in th
ation sheet.

juired number of component wires as specified in the applicable sp
hall be cabled together with a left hand lay. For cables having multi
yer shall'be left hand and the inner layer or layers may be either rig
y. The'lay length of the individual component wires shall be not les

nor mo

icable
conventional

Table Ill and
h 3.6.10 also
cable

tk to one
e applicable

pcification

ble layers, the
ht hand or left
5 than 8 times

rethan 16 times the diameter of the applicable layer. Fillers and bin

ders shall be

used only as specified in the applicable specification sheet.

3.6.3 Color:

Unless otherwise specified in the contract or purchase order, the color of component
wire shall be light violet, designated by 7L. The preferred colors for components in a
finished cable shall be light violet for component number 1 and light violet with stripe
designators for remaining component wires as follows:

4
L5

1
75

2
7.6

3
7L3

5
7L2

6
7L0

7
74

Component number
Color designation

-12 -
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3.6.3

3.6.4

3.6.5

3.6.6

(Continued):

All solid colors and the colors of all striping shall be in accordance with MIL-STD-104,
Class 1, unless otherwise specified. Color striping, if applicable, shall conform to MIL-
STD-681 and shall be capable of withstanding the striping durability test of 4.7.11 for the
number of strokes and with the weight specified in the applicable specification sheet.

Crosslinking proof test and life cycle:

When samples are tested in accordance with 4.7.10, there shall be no cracking of the
insulatipmorjacketand no dietectric breakdowmn, as appiicablie.

Condugtor and shield continuity:

One hyndred percent of all finished cable shall be tested for continuity prior to shipment.
There $hall be no indication of discontinuity in any of the component wires|or shields.

Continfious lengths:

The individual continuous lengths of component wite’or finished cable in each inspection
lot shall be of such footage that, when inspectediin accordance with 4.7.9,[the inspection
lot shall conform to the continuous length requirements of Table Il. Unless|otherwise
specified in the contract or order, the footage of the individual continuous lengths in each
spool dr reel shall be marked on the spoel or reel in the sequence in which the lengths
will be unwound by the user.

TABLE Il./Minimum continuous lengths.

REQUIRED MINIMUM PERCENT OF THE TOTAL INSRECTION
PRODUCT LOTFOOTAGE IN CONTINUOUS LENGTHS GREATER THAN

DESCHIPTION 250 feet 100 feet 5( feet

Compongent Wire 85% 100% --

—

Finished Cable - 85% 00%

3.6.7

Identification-of product:

The component wire or finished cable shall be identified by a printed marking applied to
the outer surface, or visible through the outer surface, of the wire or cable insulation.
Identification marking of unshielded, unjacketed cable shall be located on component
number 1. Identification marking of components of finished cable shall not be required.
Printing of the color code designator on surface of wire insulation or jacket is not
required. The printing marking shall consist of the following information:

Specification sheet part number

Manufacturer’s code as specified in publications H4-1 and H4-2

-13 -
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3.6.7

3.6.7.1

3.6.7.2

3.6.7.3

3.6.8

3.6.9

3.6.10

(Continued):

For finished shielded and jacketed cable, the words “FILTER LINE” shall follow the

manufacturer’s code.

Identification intervals:

For the component wire, the identification shall be at intervals of 9 inches to 60 inches,
as measured from the beginning of one complete marking to the beginning of the
succeeding completed marking. For finished cable, the distance between the end of

one WMWMM%H not be
greater than 12 inches.

Identjfication color:

The printing shall be white in color in accordance with MIL-SFD-104, Cla
Identffication printing shall be applied with the vertical axes of the printed
lengthwise of the component wire or finished cable when the nominal dig
0.050 inch or smaller. The vertical axes of the printed characters may be
crosgwise or lengthwise of the component wire orfinished cable when th
diamgter exceeds 0.050 inch. All printed characters shall be complete ar

Durapility of identification:
Identffication printing, when applied:io the outer surface of the componer
finished cable, where applicable,shall be capable of withstanding the du
specified in 4.7.11 for the number of cycles and with the weight specified
applicable specification sheet.

Insulation and jacket flaws'

When fequired by-the applicable specification sheet, one hundred percent
compohent wirg and finished cable shall pass the spark test of 4.7.17.1 or

Ss 1.
characters
meter is
either

e nominal
d legible.

t wire or
rability test
in the

of the
the impulse

dielectric test'of4.7.17.2. Testing of finished component wire or cable shall be

performed:during the final winding on shipment spools or reels. Componer

t wire

intendgd-for finished cable shall be tested prior to cabling.

Workmanship:

All details of workmanship shall be in accordance with high grade wire and cable

manufacturing practice. The insulation shall be free of cracks, splits, irregu
imbedded foreign material.

Wrap test:

When component wires are tested in accordance with 4.7.29, there shall b
of insulation.

larities, and

e no cracking
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3.6.11 Jacket

resistivity:

When tested in accordance with 4.7.1, the jacket resistivity for conductive jackets shall

be 150

ohm-cm, maximum.

3.6.12 Low temperature (cold bend):

When samples are tested in accordance with 4.7.19, there shall be no cracking of the
insulation or jacket and no dielectric breakdown.

responsible
bt as

any other
d herein,

to perform

re deemed

ements.

specification

4. QUALITY ASSURANCE PROVISIONS:
4.1 Respongibility for inspection:
Unless otherwise specified in the contract or purchase order, the Supplier is
for the performance of all inspection requirements as specifiedcherein. Exce
otherwisg specified in the contract or order, the supplier mayuse his own or
facilities puitable for the performance of the inspection requifements specifie
unless disapproved by the Government. The Government reserves the right
any of the inspections set forth in the specification where such inspections a
necessaly to assure that supplies and services conform to prescribed requir,
4.2 Classification of inspections:
The examinations and tests of component wire and finished cable under this
shall be {livided into the following classifications:
Classification Paragraph
Qualification inspection 4.3
Quality confarmance inspection 4.4
Process eontrol inspection 4.5
Periodic-qualification re-evaluation 4.6
4.3 Qualifica

fion inspection:

Qualification inspection shall consist of the examination and tests listed in Tables Ill and

IV of this specification as applicable to the component wire or finished cable. Qualification
approval for finished cable must be obtained both for the components and for the finished
construction.
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4.3.1 Sampling for qualification inspection:

Except as provided in 4.3.1.1, a component wire or finished cable sample of the required
length shall be tested for each range of component wire or finished cable sizes for which
qualification is desired. The sample may be any size of component wire or finished cable
within the size range specified below. Within each size range for which qualification is
desired for shielded, jacketed cable, both a single-conductor and a multiple-conductor
finished cable sample must be tested if they fall within that size range. Ten linear feet of
the coated conductor strand used in the manufacture of the finished wire sample shall

be submittedwiththefimistredwire sampte:

Component Wire Required Length
Size Range of Sample (Feet)

24 and smaller 200

22 through 18 200

16 and larger 200
Finished Cable Size Range Required Length
Nominal Overall Diameter (Inch) of Sample (Feet)

<0.100 100

> 0.100 and < 0.150 100

> 0.150 and < 0.225 100

>0.225 100

4.3.1.1 Optignal qualification samples:

In capes where two or mare specification sheets cover component wire gr finished
cablg identical in materials and construction except for conductor and/or|shield
matefrial (i.e., the specified conductor or shield may be tin-coated copper, silver-coated
high strength copper alloy or as specified in the applicable specification $heet), the
component wire or finished cable sample in accordance with 4.3.1 may qualify any one
of the specification sheets. For those sheets so qualified by similarity, a ¢onductor
and/gr strand shall be tested in accordance with the applicable conductor and/or
strand_requirements in Table lll QOne conductor and/or strand shall be telsted for each
size range specified in 4.3.1. Approval of the qualification sample shall also qualify the
same component wire or finished cable size range or ranges in each of the other
specification sheets. Ten linear feet of the conductor strand and shield strand
applicable to the same wire or cable size range as the finished wire or cable samples
shall be submitted when qualification by similarity is requested. (Note: For purposes of
determining identity of construction in specification sheets under this provision, small
differences in specified component wire or finished cable diameter or weight which are
due to differences in the specified conductor or shield shall not be considered as
constituting differences in construction of the component wire or finished cable.)
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TABLE lIl. Properties of component wire and finished cable.

EXAMINATION OR TEST REQUIREMENT METHOD
COMPONENT WIRE

Adhesion of nickel coating 3.4.1.3 4.7.71
Attenuation (insertion loss) Specification sheet 4.7.2
Blocking 3.6.1 4.7.4
Color 3.6.3 4,712
Component wire diameter Specification sheet 4.7.12
Concentrici Specification sheet Al7.5
Conductor diameter Table | and 3.5.1.4 41712
Conductor glongation and 3.5.1.3 4.6

breaking gtrength
Conductor material Specification sheet and 3.4.1 4.7
Conductor resistance Table | 4.8
Conductor gplices 3.5.1.2 46.1.3
Conductor gtranding Table | and 3.5.1.4 4712
Construction and materials Specification sheet, 3.4 and 3.5 4712
Continuous [lengths 3.6.6 4].9
Crosslinking proof test 3.6.4 4.17.10
Durability off marking and color 3.6.3and 3.6.7.3 4711

striping
Flammabilit Specification sheet 47.13
Humidity resistance Specification sheet 47.14
Identification of product 3.6.7 4712
Immersion Specification sheet 4[7.15
Insulation elongation and tensile Specification sheet 4716

strength
Insulation and jacketflaws Specification sheet and 3.6.8 4717
Insulation rgsistance Specification sheet 4718
Insulation tHickness Specification sheet 4712
Life cycle 3-6-4 47,10
Low temperature (cold bend) 3.6.12 4.7.19
Removability of insulation 3.5.3 4712
Shrinkage Specification sheet 4.7.21
Smoke Specification sheet 4.7.22
Surface resistance Specification sheet 4.7.23
Thermal shock resistance Specification sheet 4.7.25
Thermal stability Specification sheet 4.7.26
Vacuum stability Specification sheet ASTM E595-77
Voltage withstand Specification sheet 4.7.27.2

(post-environmental)
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TABLE IIl. (Continued)

EXAMINATION OR TEST REQUIREMENT METHOD
Weight Specification sheet 4.7.28
Workmanship 3.6.9 4.7.12
Wrap test Specification sheet and 3.6.10 4.7.29

FINISHED CABLE
Blocking 3.6.1 4.7.4
Cabling Specification sheet and 3.6.2 4.7.12
Color 3.6.3 4712
Concentricity Specification sheet 4[r.5
Conductor gnd shield continuity 3.6.5 41712
Construction and materials Specification sheet, 3.4 and 3.5 4712
Continuous [lengths 3.6.6 4.9
Crosslinking proof test 3.6.4 4[7.10
Durability off marking and color 3.6.3and 3.6.7.3 4711
striping
Finished cable diameter Specification sheet 4712
Flammabilit Specification sheet 4713
Identification of product 3.6.7 4712
Immersion Specification sheet 4[7.15
Jacket elongation and tensile Specification sheet 417.16
strength
Insulation and jacket flaws Specification sheet and 3.6.8 4.7
Jacket resistivity 3.6.11 471
Jacket thickness Specification sheet 4712
Life cycle 3.6.4 47.10
Low temperpture (cold-bend) 3.6.12 47.19
Shield covefage and.angle Specification sheet 4.[7.20
Surface transfer.itnpedance, Specification sheet 4[7.24
effective
Thermal stability Spescification-sheet 4.17.26
Vacuum stability Specification sheet ASTM E595-77
Voltage withstand (dielectric) Specification sheet 4.7.27 1
Voltage withstand Specification sheet 4.7.27.2
(post-environmental)
Weight Specification sheet 4.7.28
Workmanship 3.6.9 4.7.12
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4.3.2 Forwarding of qualification samples:

4.4

441

441

Samples and the manufacturer’s certified test reports shall be forwarded to the testing
laboratory designated in the letter of authorization from the activity responsible for
qualification (see 6.3), plainly identified by securely attached, durable tags marked with
the following information:

Sample for qualification test

CABLE, ELECTRIC, FILTER CINE, RADIO FREQUENCY ABSORPTIVE
Specification sheet part number

Mahufacturer’'s name and code number (Publication H4-1 and"H4-2)
Mahufacturer’s part number

Comprehensive description and manufacturer’'s name and formulation humber of the

Ase materials from which the product is made: (This information will|not be
vulged by the Government.)

QO

Place and date of manufacture of sample

Submitted by (name) (date) for qualification tests in accordance with the
requirements of MIL-C-85485A under authorization (reference authofizing letter).

The tags or spools must be stamped by the government inspector as reprgsentative
samplgs of the manufacturer's normal production capability. Samples subritted without
the stamp will not be aecepted.

Quality conformanceé.inspection:

Quality conformance inspection shall consist of the examinations and tests l{sted in Table
IV and described under “Test Methods” (4.7). Quality conformance inspection shall be
performgd ©h every lot of component wire or finished cable procured under this
specification.

Sampling for quality conformance inspection:

MIL-STD-109 shall apply for definitions of inspection terms used herein. For purposes of
this specification, the following shall apply.

.1 Lot:

The inspection lot shall include all component wire or finished cable of one part
number subjected to inspection at one time.
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4.4.1.2 Unit of product:

The unit of product for determining lot size for sampling shall be one continuous length

of component wire or finished cable as offered for inspection.

TABLE IV. Quality conformance inspection.

EXAMINATION OR TEST REQUIREMENT METHOD
Group | Characteristics

Cabllng Spcuifiuatiun sheet-and-3-6-2 4.7.12
Color 3.6.3 4712
Componen{ wire diameter Specification sheet 4.7.12
Conductor giameter Table | and 3.5.1.4 4.7.12
Conductor ¢longation and breaking 3.5.1.3 4.7.6

strength
Conductor fesistance Table | 4.7.8
Conductor $tranding Table | and 3:5.1.1 4.7.12
Durability of marking and color striping 3.6.3 and 3:6.7.3 4.7.11
Finished caple diameter Specification sheet 4.7.12
Identification of product Specification sheet and 3.6.7 4.7.12
Insulation elongation and tensile Specification sheet 4.7.16

strength
Insulation r¢sistance Specification sheet 4.7.18
Removabilify of insulation 3.5.3 4712
Shield covegrage and angle Specification sheet 4.7.20
Weight Specification sheet 4.7.28
Workmanship 3.6.9 4.7.12

Group Il Chgracteristics

Attenuation| (insertion-10ss) Specification sheet 4.7.2

(component wire-only)
Concentricity Specification sheet 4.7.5
Crosslinking proof test 3.6.4 4.7.10
Flammability Specification sheet 4.7.13
Insulation thickness Specification sheet 4.7.12
Jacket resistivity 3.6.11 4.7.1
Jacket thickness Specification sheet 4.7.12
Low temperature (cold bend) 3.6.12 4.7.19
Shrinkage Specification sheet 4.7.21
Surface transfer impedance, effective Specification sheet 4.7.24
Thermal shock resistance Specification sheet 4.7.25
Voltage withstand (post-environmental) Specification sheet 4.7.27.2
Wrap test Specification sheet and 3.6.10 4.7.29
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TABLE IV (continued)

EXAMINATION OR TEST REQUIREMENT METHOD
Group Il Characteristics
Conductor and shield continuity 3.6.5 4.7.12
Insulation and jacket flaws Specification sheet and 3.6.8 4,717
Voltage withstand (dielectric) Specification sheet 4.7.27 1
Group IV Characteristics
Continuous lengths (component wires) 3.6.6 4.7.9
4.4.1.3 Sample unit (Groups | and Il tests):
The $ample unit for Groups | and |l tests, except for the Group.Finsulation resistance
test, ghall consist of a single piece of component wire or finished cable chosen at

rand¢m from the inspection lot and of sufficient length ta/permit all applig

exan
Grou
lengt
unit f

4.4.1.3.1

The
lea
the
ree
det
4.4.1.4 Inspe
For C
shall

STDA
shall

Sample unit for insulation resistance test:(Group I):

inations and tests. Unless otherwise specified, theJength of the sar
p | tests of Table 1V, other than insulation resistance, shall be 20 feg

pr each group of tests shall be taken from.a single unit of product.

b sample unit for the Group | insulation resistance test shall be a sp¢
5t 26 feet in length selected-at random from component wire which
Group 1l insulation flaws.test. It is optional whether the specimen is
or removed from the reel for the test, provided the length of the sp
ermined.

ction levels and_acceptable quality levels (AQL) (Groups | an |l test

broup | characteristics, including the insulation resistance test, the in
be S-2 and the AQL shall be 6.5 percent defective units in accordal
105.<For Group Il characteristics, the inspection level shall be S-3 4
be 1.5 percent defective units.

able
nple unit for
bt and the

n of the sample unit for Group Il tests shall bey25 feet. Not more than one sample

pcimen at

has passed

5 tested on the
Bcimen can be

S):
spection level

hce with MIL-
nd the AQL

4415

Sampling and acceptance for the Group lll tests:

The sample for the Group Il tests shall be 100 percent of the component wire or
finished cable and every length of the wire or cable shall be subjected fully to these
tests. Insulation breakdowns resulting from the test and ends or portions not subjected
to the test shall be cut out of the component wire or finished cable.
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4.4.1.6 Sampling and acceptability for Group IV examination:

The inspection level and acceptance quality level for continuous lengths examination
shall be as required by 4.7.9.

4.4.2 Nonconforming inspection lots:

Disposition of inspection lots found unacceptable under initial quality conformance
inspection shall be in accordance with MIL-STD-105.

4.5 Process [control inspection:

This inspection comprises tests and examinations of such a nature that they|cannot be
performgd on the component wire or finished cable as submitted forinspectipn and
thereforg must be conducted at the most appropriate stage of the manufactyring
operations. The process control tests shall consist of the tests listed in Tablg V. Process
control inspection shall be performed on every lot of component wire or finished cable
procured under this specification.

TABLE V. Process Controlidnspection.

EXAMINATION OR TEST REQUIREMENT METHOD
Conductor material 1/ Specification sheet and 3.4.1 4.7.7
Conductor pplices 3.5.1.2 4513
Constructign and materials Specification sheet, 3.4 and 3.5 4712
Spark test of primary insulation 3.6.8 4.7.17.1

(when spEcified)

1/ Except adhesion of-hickel coating. See Table VI.
4.5.1 Sampling for proecess control inspection:

4511 Conduector material:

From each week’s production of individual coated strands or from every 1000 pounds
of such strands, whichever is less, three 10-foot lengths of strand shall be selected in
such a manner as to be representative of the material to be used in the component
wire.

4.5.1.2 Insulation material:

Three samples representative of each inspection lot shall be selected after extrusion.
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4.5.1.3 Conductor splices:

The method of conductor splicing shall be in accordance with 3.5.1.2. At the discretion
of the Government representative, the method may be observed.

4514

Spark test of primary insulation:

When a spark test of the primary insulation is required (3.6.8), the test sample shall be
one hundred percent of the wire after applrcatlon of the pnmary msulatron and prior to

out a

4.5.2 Rejecti

d testing of the balance of production shall be resumed.

bn and retest in process control inspection:

he tested at

5t shall be cut

When @ sample selected from a production run fails to meet the specified fests, no items

still on
have b
acquiri
been

will req
retest

4.5.21 Effeg

Qual
a pro
is de
confg
4.6 Retentio

Periodic

gnd cause for rejection. Nonconformities of primary insulation in the
shall b¢

and or later produced shall be accepted until the extent and causg
en determined. After investigation, the contragtor shall advise the ¢
g activity and qualification activity of the actien taken and, after cor
ade, shall repeat all the process control A€sts. Rejection after corre
ire that the contractor advise the procuring activity of the details st

handled as provided in 4.5.1.4.

of process control failure on-quality conformance testing:

ty conformance testing may be continued during the investigation o
cess control sample; but final acceptance of the material shall not b
ermined that the lot meets all the process control requirements and
rmance requirements of the specification.

n of qualification:

qualification re-evaluations shall be made at two-year intervals afte

of the failure
5overnment
rections have
ctive action
rrounding the
spark test

f the failure of
e made until it
quality

the date of

the quali

fication test reference specified in the letter of notification of the pro

Huct’s

acceptability for qualification. If the manufacturer receives no prior instructions from the
qualification activity, materials from current production shall be evaluated against the
requirements of Table VI in addition to the quality conformance requirements and process
control requirements of Table IV and Table V.
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TABLE VI. Tests applicable only to qualification inspection
and qualification re-evaluation.

EXAMINATION OR TEST REQUIREMENT METHOD
Adhesion of nickel coating 3413 4.7.71
Attenuation (insertion loss) Specification sheet 4.7.2

(finished cable only)

Blocking 3-6-4 4:7.4
Humidity repgistance Specification sheet 417.14
Immersion Specificaton sheet 417.15

Life cycle 3.64 4{7.10
Smoke Specification sheet 4]7.22
Surface resjstance Specification sheet 4[7.23
Thermal stgbility Specification sheet 417.26
Vacuum stgbility Specification. sheet ASTM E595-77

4.6.1 Re-evdluation procedure:

It shallbe the responsibility of the qualified supplier to furnish to the Goverpment, at two-

year infervals, the data necessarydo establish the continued conformity of the product to

all qualification requirements. The data shall be complete test results of a $gample

representative of current production, tested against all the requirements of|the
specifi¢gation. A sample shall be selected from each component wire and epch cable
specifi¢ation sheet exgeptias permitted by 4.3.1.1. The sample shall be from the range
of size$ 30 through_10.-At the discretion of the qualifying activity, test recoids from
currenf productionmay be accepted for the re-evaluation to the extent they are available
and samples from current production need be subjected to only the tests for which no
production testrecords are available. The samples, each 200 feet long, and tests reports
with supporting data shall be submitted to the qualifying activity as specifigd in 4.3.2. All
conduqtor‘and strand samples shall be 10 feet long. If a failure occurs, no product
represented by the sample nor any other product manufactured with the same materials
and processes, which has not already been submitted for quality conformance
inspection, shall be offered for acceptance until the cause for failure has been
determined and concurred in by the qualifying activity as not affecting the ability of the
product to pass qualification inspection requirements. In the event the date for
re-evaluation has passed, the supplier shall still be eligible for contract award, but final
acceptance of product from such a supplier is contingent upon his product meeting all
the qualifying requirements of the specification.
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4.7 Test methods:

4.7.1 Jacket resistivity:

4.7.11

4.7.1.2

Specimen preparation:

A six-inch specimen of conductive jacket material shall be prepared by removing the
jacket from the cable. The jacket may be pulled from the end of the cable as a tube, or
it may be slit longitudinally and removed.

Meagurement procedure:

The fesistivity of the jacket material shall be determined in accordance w

except as described above.

4.7.2 Attenuation (insertion loss):

4.7.21

Configuration:

The ¢onfiguration of specimen and test equipment for determining attend
shown in Figure 1. Matching pads shall be used, when specified, to redu
meagurement SWR. The cable under test,and the matching pads, if reqy
conngcted between a signal generator-and a detector. The matching paq
a chgracteristic impedance of 50 + 2:.6hms on one end, and Z, £ 10% on
end, where Z, is the characteristiciimpedance of the cable configuration
deteqmined by MIL-C-915. Unless otherwise specified, single conductor
be measured between conductor and shield and cables of two or more ¢
shall|be tested betweenone conductor, and all other shields and condug

together at both ends-ofthe cable specimen.

ith ASTM B63

ation is

ce

ired, are

s should have
the other
under test, as
cables shall
onductors
tors grounded

SIGNAL
GENERATOR [ 501 Zgy

/ Matching pads (if used)\

—D—D——Cabla under tQSt—D—]‘:I—

Zo 50

N 4

errite cores (if used)

DETECTOR

Figure 1. Configuration of specimen and test equipment.
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4.7.21.1

Data bus cable:

When attenuation measurements are to be performed on two-conductor shielded
and jacketed cables that are designated for data bus applications, the signal shall be
applied between the two conductors with the shield electrically floating. To prevent
surface leakage, each end of the cable shall be looped four times through ferrite
cores (toroids). The ferrite cores shall have an approximate 2.5-inch outside
diameter, a 1.4-inch inside diameter and a 0.5-inch thickness. The initial permeability
shall be 4700 nominal. In cases where the specimen length will not allow four loops

at 6

4.7.2.2 Meag

With
the

Desi
deteq
test f|

The faw attenuation data at each test frequencyis given by:

Meas
spac
the b

47.2.21 Paj

Un

of gable used shall be sufficient to produce an attenuation of at least 14
at 10 MHz: An 80 to 100-foot length will usually be suitable. A standarg
anglysis shall be performed on the raw attenuation data derived from e

the measuring system configured as shown in Figure 1, connect thg

a
gen;}ator to the detector. At each test frequency, record\the detector res

-

bd in a reasonably uniform manner throughout the decade, and sha
eginning and the end of the decade.

bs band measurements:

achend; as many toops as practicat shattbe used:

urement procedure:

tching pads together. If matching pads are not used;connect the

nate this reading V. Then separate the matching\pads (or signal g
tor) and insert the cable to be tested. Again record the detector rea
equency. Designate this reading V4. Desighate the length of cable

Vo

Attenuation (dB/foot) = & Logyg
L \

urements shall be made-at'a minimum of 10 frequencies per decad

ss otherwise specified, the frequency range shall be 0.1 to 10 MH;

b 7o ends of
signal

ding.

enerator and
ding at each
ested L (feet).

(1)

e, shall be

|l include both

y. The length
L dB/100 feet
regression

quation (1),

expressed In db/TUU Teet. 1he regression analysis IS used 10 smooth O

effects. The regression polynomial used shall be:

A(f)=a, Jf+a,f

Where:
f = frequency in MHz
a;, a, = coefficients determined by regression analysis
A(f) = attenuation in dB/100 feet at frequency (f)

ut SWR

(2)

-26 -



https://saenorm.com/api/?name=6128140404f4171c1332d99234cb5b2a

SAE AS85485

4.7.2.21

47222

47223

(Continued):

Using the coefficients a, and a, determined by the regression analysis, calculate the
attenuation A(f) using equation (2) at the frequencies specified in the applicable
specification sheet. These values shall be designated as the pass band cable
attenuation.

Transition band measurements:

Unless otherwise specified, the frequency range shall be 10 to 1000 MHz. More than

on
bar
reg
reg

Wh

Daf
the
10(
var
res
the
attg
Sp€
attg

ression analysis shall be performed on the raw data given by equat
ression polynomial used shall be:

B(f) = by +byf +b,f? +b,f>

dB/foot. If more thah.one cable length is used, and if the data sets
ous cable lengths overlap, then any disparity between data sets sh

coefficients by, b4, b, and b; determined by the regression analysis
nuation B(f) using equation (3) at the frequencies specified in the a
cification-sheet. These values shall be designated as the transition
nuation.

cable fengthmay be necessary 1o obtaiim accurate attenuation datz
d. An appropriate range of specimen lengths will be 6 to 120 inches. A standard

regression analysis, provided that the noise level is numerically grg

plved by using the data from the longer length in the regression ang

for the entire

on (1). The

3)

ere:
f = frequency in MHz

bo, b1, ba, by = coefficients determined by regression analysis

B(f) = attenuation incdB/foot at frequency (f)

a points falling in the nojse.level of the measuring system may be excluded from

ater than
taken on the
buld be

lysis. Using
calculate the
pplicable
band cable

St

= ol 4
Daliu 11casuicTITicTiG.

Unless otherwise specified, the frequency range shall be 1 to 18 GHz. The length of
cable shall be 6 inches. The measured values of attenuation as determined by
equation (1) shall be designated as the stop band cable attenuation.
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4.7.3

4.7.4

Bend test (post-environmental):

At a temperature maintained between 20 and 25°C (68 and 77°F), one end of a
component wire or finished cable specimen shall be secured to the mandrel and the
other end to the weight specified. For component wire the mandrel and weight shall be
as specified in the applicable specification sheet. For finished cable specimens, the
mandrel shall be as specified in Table VIl and sufficient weight shall be used to maintain
contact with the mandrel. The mandrel shall be rotated until the full length of the
specimen is wrapped around the mandrel and is under the specified tension with
adjoinimgturmsmcomntact-The mamndret themshattbe TotatedimtheTeversg direction until
the full{length of the specimen which was outside during the first wrapping|is now next to
the mandrel. This procedure shall be repeated until two bends in each”direction have
been fgormed in the same section of the specimen. The specimen then shall be examined
for cragking of the insulation or jacket, as applicable.

TABLE VII. Mandrel diameters for cables for bend test, ¢rosslinking proof test,
immersion, life cycle and low temperature)(eold bend).

Finished Cable Diameter Mandrel Diameter

(Inch) (Inch)
<.125 3

> 125and < .250 6

> 250 and < .360 10

> 360 and < .750 18

> 750 and < 1.200 30

> 1.200 and < 2.000 48

Blocking:

One end of a piece.of component wire or finished cable, of sufficient length to perform
the tesy, shall be affixed to a mandrel. The mandrel size shall be determingd based upon
the component wire or finished cable diameter and using the corresponding mandrel
size as| spé&gified for bend testing in Table VII. The specimen shall then be|wound
helically on the mandrel for at least three turns, with the succeeding turns in close
contact with one another. The tension for winding component wire shall be equal to the
test load specified for the cold bend test of the same size wire in the applicable
specification sheet and for finished cable shall be of sufficient weight to keep the cable in
contact with the mandrel. The winding shall be continued until there are at least three
closely wound layers of such helical turns on the mandrel. The free end of the specimen
shall then be affixed to the mandrel so as to prevent unwinding or loosening of the turns
or layers and the mandrel and specimen shall be placed for 6 hours in an air-circulating
oven at the temperature specified on the applicable specification sheet. At the end of the
6-hour period, the mandrel and specimen shall be removed from the oven and allowed
to cool to room temperature. After cooling, the specimen shall be unwound manually,
meanwhile being examined for evidence of adhesion (blocking) of adjacent turns or
layers.
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4.7.5 Concentricity and average thickness:

4.7.51

4.75.2

4.7.6 Condugtor elongation and breaking strength:

4.7.6.1

Component wire layers:

The concentricity of the component wire layers shall be determined by lo

maximum wall thickness. The average wall thickness is define@-as the m
maximum and minimum wall thicknesses.

reconding the minimum wall thickness measured on a cross section of th
maximum wall thickness of this same cross section of the jacket shall be
and necorded. For cable jackets, 100 times the ratio of the minimum wall
the maximum wall thickness shall define'the concentricity.

Soft pr annealed copper:

Elongation tests of spft.or annealed copper conductors shall be performe
accofdance with Method 3211 of FED-STD-228. For wire sizes 20 and I3
shall|be performed-upon individual strands taken from the conductor of t
wire.|For sizes 22 and smaller, the tests shall be performed upon the wh
removed fromrthe component wire and the elongation shall be measured
stranfd of-the conductor breaks. For wire sizes 20 and larger, only the va

The concentricity of finished cable jacket and of component primary insulation and jacket
shall be determined in accordance with the procedures of 4.7.5.1 and 4.7.5.2, as
applicable. All wall thickness measurements shall be made on cross sections of the
component wire or cable jacket under suitable magnification.

cating and
bf the

en the outer
e percent
ess to the
ean of the

locating and
b jacket. The
measured

thickness to

ed in

rger, the tests

ne component

ble conductor
when the first
ues obtained

with individual strands shall be considered and, for wire sizes 22 and sm

aller, only the

values obtained with the whole conductor shall be considered in determining the
conformance of soft or annealed copper conductors to elongation requirements of this

specification.
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4.7.6.2 High

-strength copper alloy:

Elongation and breaking strength tests of high-strength alloy conductors shall be
performed in accordance with Method 3211 of FED-STD-228, except that the tensile
strength shall be reported as the breaking strength of the conductor rather than in
pounds per square inch. The tests shall be performed upon the whole conductor
removed from the component wire. Conductor elongation shall be measured when the
first strand of the conductor breaks, and the total tensile force indicated by the testing
machine at break of that strand shall be regarded as the breaking strength of the

cond
in de

breal

47.7 Condu

Condu
ASTM

shall al

4.7.71

Two
spec
spec
ten c
cons

Upon
its ov

Both

Adhe

ing strength requirements of this specification.

ctor material:

ctor strands, prior to use in the conductor, shall be te'sted for confor

sion of nickel coating:

men shall remain in its straightform. Both specimens shall then be

n diameter for eight.close turns in a manner identical to that of the
wrapped specimens shall then be tested for continuity of coating in

with {he procedure.given in ASTM B355.

47.8 Condu

The DG

of FED

ctor resistance:

[ resistance of the conductor shall be measured in accordance with
-STD-228 except that the component wire shall be tested dry witho

ermining the conformity of high-strength alloy conductors to thecelg

B33, B298, B355, or B624, as applicable. Thickness of silver or nich
S0 be determined by the applicable method of ASTM B298 or B355

b-inch specimens shall be cut from the sample of nickel-coated stra
men shall be wrapped over its owndiameter for eight close turns. T

pntinuous cycles of temperature change. Each cycle of temperature
st of 4 hours at 250 + 37€ 482 £ 5.4°F) followed by 4 hours at roon
completion of the thermal cycling, the straight specimen shall be W

hgation and

mity to
el coating

nd. One

he second
subjected to
change shall
N temperature.
rapped over
first specimen.
accordance

Method 6021
It immersion.
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47.9 Continu

ous lengths:

Unless otherwise specified in the ordering data (6.2), the inspection requirements for
continuous component wire lengths shall be satisfied by the supplier’s certificate of
conformity and the presence of the required piece length markings on the spools or reels
(3.6.6). However, the Government reserves the right to examine such certified lots if
deemed necessary to assure that the lengths actually conform to requirement. When the
ordering data specifies examination of the component wire lengths, the Government
representative shall examine the wire at his own discretion to determine conformity in

this ch@racteristictmmeasuring contimuous CoOMponent wire tengths where

been n

identify| untested or improperly tested areas (4.7.17.2), such marking.or str|
conidered equivalent to complete severance of the wire at the twao‘ends of
or stripped area.
4.7.10 Crosslinking proof test and life cycle:
4.7.10.1 Component wire:
For component wire, 1 inch of insulation shall-be removed from each enc

spec

spec
the
polyt

specified in the applicable specification sheet so that the portion of the in
ben the conductor and-mandrel is under compression while the con
I tension. The specimen, so prepared on the mandrel, shall be cong
rculating oven for'the time and at the temperature specified in the a
specification sheet, The velocity of air past the specimens (measured at
tempgrature) shallbe between 100 and 200 feet per minute. After condit
oven|shall beshut off, the door opened, and the specimens allowed to ¢
for af least.ene hour. When cool, the specimens shall be freed from tens
from theqmyandrel, and straightened. The component wire then shall be s
the benhd‘test (4.7.3) followed by the voltage withstand test (4.7.27.2).

betw
unde
air-ci

arOL::[(d a horizontally positioned smooth stainless steel mandrel of the di

arked or stripped of insulation in lieu of being cut to mark insulation

men. The central portion of the specimen then shall be bent at leas

ied in the applicable specificationisheet. To prevent sticking of the
andrel, the mandrel shall be covered with a dispersion coating of

the wire has
failures or
pping shall be
each marked

| of a 24-inch
[ halfway
ameter
specimen to

btrafluoroethylene. Each end'oef the conductor shall be loaded with the weight

sulation
ductor is
itioned in an
bplicable
room

oning, the

pol in the oven
on, removed
ubjected to
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4.7.10.2 Finished cable:

For finished cable, 2 inches of jacket shall be removed from each end of a 24-inch
specimen. If the cable is shielded, the shield shall be pushed back and formed into a
pigtail at each end of the specimen so that it will not interfere with other preparations.
One inch of the insulation of each of the component wires then shall be removed from
each end of the specimen. The conductors shall be tied together at each end and
loaded with weights equal to 0.5 times the number of conductors times the test load
specified for the component wire. Weights shall not be hung on the shield. The central
porti i fgontally
positioned smooth stainless steel mandrel of the diameter specified in-Table VII. To
prevent sticking of the specimen to the mandrel, the mandrel shall be coyered with a
dispgrsion coating of polytetrafluoroethylene. The specimen, so prepared on the
mandrel, shall be conditioned in an air-circulating oven for thestime and 3t the
tempgrature specified in the applicable specificacation sheet: The velocily of air past
the specimens (measured at room temperature) shall be between 100 and 200 feet
per minute. After conditioning, the oven shall be shut-off; the door opened, and the
specimens allowed to cool in the oven for at least ane hour. When cool, the specimens
shall|be freed from tension, removed from the mandrel, and straightened. The finished
cablg specimens then shall be subjected to thebend test (4.7.3) followed by the
voltage withstand test (4.7.27.2).

4.7.11 Durability of marking and color striping:

The dufability of product identification or color markings shall be evaluated at 20 to 25°C
(68 to T7°F) as follows:

4.7.11.1 Durapility testing apparatus:

The marking durability’tester shall be designed to hold a short specimenl|firmly
clamped in a horizontal position with the upper longitudinal surface of th¢ specimen
fully ¢xposed(The instrument shall be capable of rubbing a small cylindrjcal steel
mandrel, which shall be a sewing needle 0.025 inch in diameter, repeatedly over the
upper surface of the specimen, in such a position that the longitudinal axes of the
mandreband the specimen are at right angles to each other with cylindrigal surfaces in
contact. A weight affixed 1o a jig above the mandrel shall control the thrust exerted
normal to the surface of the insulation. A motor driven, reciprocating cam mechanism
and counter shall be used to deliver an accurate number of abrading strokes in a
direction parallel to the axis of the specimen. The length of the stroke shall be 3/8 inch
and the frequency shall be 120 strokes (60 stroking cycles) per minute.
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4.7.11.2 Durability testing procedure:

In performing the test, a specimen shall be mounted in the specimen clamp and the
weight specified in the applicable specification sheet shall be applied through the
abrading mandrel to the marked surface. The counter shall be set at zero and the drive
motor started. The specimen shall be subjected to the number of strokes of the
mandrel specified in the applicable specification sheet and shall then be examined. If a
continuous line of solid color insulation coating or of the stripe, band, or printed
marking, as applicable, has been erased or obliterated by the mandrel, the specimen

shall
samyp]

4.7.12 Examirn
All sani
and to
specifi

4.7.13 Flamm

Flamm

applicat

4.7.14 Humidi

A 52-fq

4.7.14.1 Test

ation of product:

ples shall be examined carefully to determine conformance to this ¢
the applicable specification sheets with regard to requirements not
test methods.

ability:

Ability shall be tested in accordance with-ASTM F777 using a 30 se
ion.

ty resistance:

ot specimen of component'wire shall be subjected to the following:

Apparatus:

The

pparatus shall consist of a test chamber capable of maintaining an

tempgrature of 70 2°C (158 £ 3.6°F) and an internal relative humidity o
percent. The test chamber shall be capable of being so sealed as to retgin the total
moisfure content in the test space. The heat loss from the chamber shall
to reducesthe internal temperature from the above specified operating te

not

each

mmmw m
le unit, and failure of any specimen shall constitute failure of thexsample unit.

specification
covered by

cond flame

internal
f95+5

be sufficient
mperature to

ore than 38°C (100.4°F) within a period of 16 hours from the time g

f removal of

the source of heat. Distilled or demineralized water shall be used to obtain the required
humidity.
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4.7.15 Immer¢

4.7.14.2 Test procedure:

The specimen shall be placed in the test chamber and the temperature and relative

humidity raised over a 2-hour period to the values specified in 4.7.14.1 a

nd maintained

at such for a period of 6 hours. At the end of the 6-hour period the heat shall be shut
off. During the following 16-hour period, the temperature must drop to 38°C (100.4°F)
or lower. At the end of the 16-hour period, heat shall be again supplied for a 2-hour

period to stabilize at 70 £ 2°C (158 = 3.6°F). This cycle (2 hours heating,

6 hours at

high temperature, 16 hours cooling) shall be repeated a sufficient number of times to

exter
cycle

[d-thetotattimeof thetestto-360-hours(fifteentyctes) At theend T
, the 50-foot center section of the specimen shall be immersed ina
weight, solution of sodium chloride in water at room temperature. Theins
resisfance of the specimen shall be measured with the outer surface of t
groumded, through an electrode in the electrolyte, and with a pptential of
volts [DC applied to the conductor of the specimen after 1 minute of elec
this gotential. The insulation resistance shall be convertéd to megohms

by thge calculation shown in 4.7.18.

on:

Specin
subseq
and the
separate specimen for each fluid) forithe time and at the temperature speg
VIII. Ddring immersion, the radius of-bend of the specimens shall be not le

ens of component wire or finished cable of sufficient length to perfg
uent tests shall be measured at theif midpoints to determine their ir

f the fifteenth
5 percent, by
sulation
he specimen
250 to 500
ification at

r 1000 feet

rm the
itial diameters

n shall be immersed to within 6 inches of their ends in each of the fluids (using a

ified in Table
5s than 14

times, nor more than 35 times, the Specified maximum diameter of the component wire

or finished cable under test. Upon removal from the fluids, the specimen s
one hopr in free air at room.temperature. The diameters then shall be rem¢
origina| point of measurement and compared to the initial diameters. The
changg in diameter then’shall be calculated. For component wire, 1 inch o
shall bé removed fiom each end of a 24-inch length of each specimen. Fo
cable,  inches ofithe jacket shall be removed from each end of a 24-inch

specimen. If applicable, the shield shall be pushed back and formed into a
end of thespecimen. One inch of the insulation of each of the component

nall remain for
pasured at the
ercent
insulation
finished
ength of each
pigtail at each
vires then

Il be

shall bé femoved from each end of the specimen. The specimens then sha

subjected o the bend test (4.7.3), Tollowed by the voltage withstand test (

7.27.2).
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TABLE VIII. Immersion test fluids.

Test Fluid Test Temperature | Immersion Time

(a) | MIL-L-23699, Lubricating Oil, Aircraft 48° to 50°C

Turbine Engine, Synthetic Base (118° to 122°F) 20 hours
(b) | MIL-H-5606, Hydraulic Fluid, Petroleum 48° to 50°C

Base; Aircraft, Missile, and Ordnance (118° to 122°F) 20 hours
(c) | TT-1-735, Isopropyl Alcohol 20° to 25°C

(68°to 77°F) 168 hours

(d) | MIL-T-8624, Turbine Fuel, Aviation, 20° to 25°C

Grade JP-4 (68° to 77°F) 168 hours
(e) | MIL-A-8243, Anti-lcing and Deicing-Defrosting 48° to 50°C

Fluid, undiluted (118° to 122°F) 20 hours
) MIL-A-zt243, Anti-Icing and Deicing-Defrosting 48° 10,503C

Fluid, djluted 60/40 (fluid/water) ratio (118°40122°F) 20 hours
(g9) | MIL-C-43616, Cleaning Compound, 487 to 50°C

Aircraft|Surface, undiluted (118° to 122°F) 20 hours
(h) | ASTM D 1153, Methyl Isobutyl Ketone 20° to 25°C

(for usg in organic coatings) (68° to 77°F) 168 hours
(i) MIL-H-83306, Hydraulic Fluid, Fire 48° to 50°C

Resistant, Phosphate Ester Base, Aircraft (118° to 122°F) 20 hours
)] MIL-L-1808, Lubricating Qil, Aircraft 118° to 121°C

Turbing Engine, Synthetic Base (244° to 250°F) 30 minutes
(k) | MIL-C-25769, Cleaning Compound, Aircraft 63° to 68°C

Surfacd, Alkaline Waterbase, undiluted (145° to 154°F) 20 hours
)] MIL-C-25769, Cleaning Cempound, Aircraft

Surfacg, Alkaline Waterbase, diluted 63° to 68°C

25/75 (fluid/water) ratio (145° to 154°F) 20 hours
(m) | TT-S-785, Standard-Test Fluids; 20° to 25°C

Hydrocarbon, type | (68° to 77°F) 168 hours
(n) | TT-S-785, Standard Test Fluids; 20° to 25°C

Hydrocarbon, type Il (68° to 77°F) 168 hours
(o) | TT-S-735, Standard Test FIUids, 20°10 25°C

Hydrocarbon, type llI (68° to 77°F) 168 hours
(p) | TT-S-735, Standard Test Fluids; 20° to 25°C

Hydrocarbon, type VII (68° to 77°F) 168 hours
(q) | Dielectric-coolant fluid, synthetic silicate ester 20° to 25°C

base, Monsanto Coolanol 25 or equivalent (68° to 77°F) 168 hours
(r) | deleted per Amendment 1
(s) | deleted per Amendment 1
t) MIL-G-3056, Gasoline, Automotive, Combat 20° to 25°C

(68° to 77°F) 168 hours
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4.7.16 Insulation elongation and tensile strength:

Specimens of the entire component insulation shall be carefully removed from the
conductor and tested for tensile strength and elongation in accordance with FED-STD-
228, Methods 3021 and 3031, respectively, using 1-inch bench marks, a 1-inch initial jaw
separation, and a jaw separation speed of 2 inches per minute. For finished cable
insulation, the method shall be the same, but only the cable jacket shall be tested.

4.7.17 Insulation and jacket flaws:

4.7.17.1 Sparl

The ¢omponent wire or finished cable shall be passed through a bead chain electrode
spark test device using the voltage and frequency specified in the>applicable
specification sheet. The conductor and shield, as applicable, shall be grqunded at one
or both ends. The electrode shall be of a suitable bead chainor fine mesgh construction
that Will give intimate metallic contact with practically all.the insulation surface.
Electrode length and speed of specimen movement shall be such that the insulation is
subjgcted to the test voltage for a minimum of 0.2 second. Any portion showing
insulation breakdown shall be cut out including atlleast 2 inches of wire gr cable on
each|side of the failure.

4.7.17.2 Impujse dielectric test of component insufation or cable jacket:

Component wire or finished cable shall be tested in accordance with NEMA HP1-1979
at the voltage specified in the applicable specification sheet. For finished cable the
condlctor and shield, as applicable, shall be grounded at one or both ends. When
specified in the contract or erder (6.2) dielectric failure, untested portiong, or portions
whicl have been exposed to fewer or more than the specified number off pulses may
be mparked by stripping.the insulation or by any other suitable method of marking as
specified in the contract in lieu of being cut out of the wire or cable.

4.7.18 Insulatjon resistance:

The unjnswlated ends of a component wire specimen at least 26 feet in length shall be
connegtédto a positive DC terminal and the specimen shall be immersed fo within 6
inches of its ends in a water bath, at 25 £ 5°C (77 + 9°F), containing 0.5 to 1.0 of an
anionic wetting agent. The specimen shall remain immersed for not less than 4 hours,
after which a potential of not less than 250 volts nor more than 500 volts shall be applied
between the conductor and the water bath which serves as the second electrode. The
insulation resistance shall be determined after 1 minute of electrification at this potential,
and shall be expressed as megohms for 1000 feet by the following calculation:

Specimen resistance (megohms) x immersed length (feet)
1000

Megohms for 1000 feet =
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4.7.19 Low temperature (cold bend):

4.7.20

One end of the component wire or finished cable specimen 36 inches in length shall be
secured to a rotatable mandrel in a cold chamber and the other end to the load weight
specified in the applicable specification sheet for component wire and to a load weight

sufficie

nt to keep the cable vertical and tangent for finished cable. The diameter of the

mandrel shall be as specified in the specification sheet for component wire, and as
specified in Table VII for finished cable. Provision shall be made for rotating the mandrel
by means of a handle or control located outside the chamber. The specimen and the

for craq

in the

ble specification sheet. At the end of this period and while both manhdrel and
helically for 20
r component wires and for 5 turns for finished cables, or itsentire Ig¢ngth,

er is the lesser number of turns, around the mandrel without opening the

r. The bending shall be accomplished at a uniform rate of 2 £ 1 RAM. At the

| without straightening. The specimen shall be examined without magnification,
ks in the insulation. For component wire, 1 inch of insulation shall he removed

from each end of the specimen. For finished cablei2'inches of the jacket ghall be

remove
back a
compo
then sh
portion

Shield

The pe

Where

d from each end of the specimen and, if applicable, the shield shall be pushed

nd formed into a pigtail at each end. One'inch of the insulation of egch of the

nent wires then shall be removed from each end of the specimen. The specimens
all be subjected to the voltage withstand test specified in 4.7.27.2 with the bent
submerged.
coverage:

rcent coverage of thebraid shall be determined by the following formula:

K = (2F —F?)x100

=~ percent coverage

d

d2

= EPdy/sin

= picks per inch of cable length

= angle of braid with axis of cable

= number of strands per carrier

= diameter of one of the round shield strands or thickness of flattened strand

= diameter of one of the round shield strands or width of flattened strand
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4.7.20 (Continued):

tan o =2n(D+2d,) P/C

C = number of carriers

b = component wire diameter

B = geometry factor of Table IX

D |= diameter of cable under shield; for 7 components or less:

D=Bb
for more than 7 components:
D = average measured diameter of cable undershield

TABLE IX. Cable geometry factor (B).

Number of Components Factor (B)

1.0
1.8
2.1
24
2.7
3.0
3.0

NOoOOrhk WON -

4.7.21 Shrinkage:

A 12-inch specimen of component wire shall be cut so that the insulation and conductor
are flughtat both ends. The specimen shall then be aged at the temperature specified in
the applicable specification sheet for 6 hours in an air-circulatng oven. At the end of this
period, the specimen shall be removed from the oven and allowed to return to room
temperature. Shrinkage of the insulation shall then be measured as the greatest
distance which any layer of the insulation has receded from either end of the conductor;
that is, the measurement obtained at the end showing the greater shrinkage shall be
considered the shrinkage of the specimen.
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4.7.22

4.7.23

4.7.24

47.24.1 Sco

4.7.24.2

Smoke:

This test shall be conducted in still air at an ambient temperature of 25 + 5°C (77 £ 9°F).
A specimen approximately 15 feet long of component wire shall be so suspended that at
least the central 10-foot section is horizontal and unsupported. One end of the wire shall
be suitably weighted in order that no sagging will occur throughout the test. An electric
current shall be applied to the wire, and the voltage drop measured over the central 10-
foot portion. From the current and voltage values, the resistance of the wire shall be
calculated. The temperature of the wire conductor shall be determined from the change
in resi j ure stabilizes

at the temperature specified in the applicable specification sheet. This con
tempenature shall be thus maintained for 15 minutes during which time<the
indication of visible smoke. A flat-black background shall be used forthis t
Surface resistance:

The sufface resistance of the component wire shall besmeasured using the

ductor
re shall be no
bst.

procedure of

FED-STTD-228, Method 6041, except that the required. humidity shall be maintained per

ASTM E104, Method A and without instrumentationef the chamber. All sp
attachment of the required electrodes, shall be cleaned by the procedure g
the tesf method. The specimens shall be positiened in the test chamber so
ends afe at least 1 inch from any wall of the;chamber.

Surface transfer impedance, effective:

The method to be described is a modification of Method 1, Section 5, of
96-1A\. The modifications are for experimental convenience, and to exter]
frequency range. The-effective surface transfer impedance is determined
0.01 m length of-cable.

Sample preparation:

bcimens, after
escribed in
that their

EC Standard
d the usable
upona iz

Apprpximately 4 feet of the cable shall be prepared in the following manr

er.

Approximately 3 inches of the cable jacket shall be removed from one end of the cable

and the shield pushed back to expose the insulated conductor. The insul

ation shall be

removed from the conductor to within 1 inch of the pushed back shield as shown in
Figure 2, step 1. For a multiconductor cable, all the conductors shall be connected
together and these connected wires shall be referred to as “the conductor.” The shield
shall then be pulled forward over the remaining insulation and soldered to the
conductor. The shield shall completely enclose the insulated conductor, shall be
soldered around 360° of the conductor and all disturbed portions of the shield shall be

well soldered. The conductor shall extend beyond the soldered joint and

shall be

formed and trimmed so as to be able to be soldered into the center pin of a TNC

female-female adapter (see Figure 2, step 2). Excess shield, beyond the

solder joint,
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4.7.24.2 (Continued):

shall be removed and the center pin of the adapter shall be attached to the conductor
so that the pin is within 1/2 inch of the soldered joint. A piece of shrink tubing or other
appropriate material shall be applied over the soldered joint to insulate the joint (see
Figure 2, step 3). The adapter pin shall then be inserted into the TNC adapter as
shown in Figure 2, step 4. A metallic outer braid shall be pulled over the entire length
of the cable and shall extend halfway over the TNC adapter. The outer braid shall then
be soldered to the TNC adapter making sure that a 360° solderjomt is formed (see

braid ensurlng that the outer braid is pressed firmly and consistently to/th
the cpble (see Figure 2, step 6). During the application of the jointinsula
outer braid and overall shrink tubing, the exact location of the soldered jq
the shield and conductor shall be noted by marking each layeryat that lod
suitable manner. The other end of the cable, with the outerdraid and shij
applied, shall be terminated in the following manner. At a/distance of 38
the mark on the tubing which indicates the location ofthe shield to condu
shrin
that mark shall be removed. The outer braid whiéh-has been exposed sh
back(to within 2 inches of the shrink tubing and#he severed braid remov

the outer

e jacket of
ing tubing,
int between
ation in some
ink tubing
nches from
ctor joint, the

K tubing shall be cut circumferentially and all tubing futher than 38 inches from

all be cut
bd. The
e cable

remajning 2 inches of outer braid shall then be pushed back to expose tH
underneath. The cable jacket shall be window stripped to expose the shi
dista
0.01
the ja
and {

meters from the mark on the outer shrink tubing which indicates the
int between the shield and the conductor. The end of the cable sha
repared for termination with’a TNC male plug such that the distanc
installed plug to the window. in-the cable jacket is 1/4 to 1/2 inch. The pr
will appear as shown in Eigure 3, step 1. The TNC male plug shall be in

nce of 1/2 inch. The center of this.window cut in the cable jacket sh

eld for a

Il be 1.00 +
location of

| then be cut
from the
pared cable
talled and the

outer
shall
excess outer braid:between the solder joint and the TNC plug shall be r
joint between the outer braid and shield shall be insulated with shrink tuhi
apprpriate material as shown in Figure 3, step 3. The end of the cable

sign
plug orduring the
measurement. Any other method of shield termlnatlon may be used provided that the
method can be shown to produce results of equal accuracy to those obtained using
the method described above.
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