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1. SCOPE:

1.1

1.2

1.2.1

1.2.2 Temperature
continuous (

Scope:

This specification covers polyvinyl chloride insulated single conductor electric wires made with tin-
coated copper conductors or silver-coated copper alloy conductors as specified in the applicable
military specification sheet. The polyvinyl chloride insulation of these wires may be used alone or in
combination with other insulating or protective materials.

Classification:

The wires shall be as described in the applicable military specification sheet.

Part numbe

re: Part numbers under this specification are coded as in the followi

M5086/1 - 22 - 9
Applicable speci- Wire size Insulation color
fication sheet designator or designator

2. APPLICABLE DPCUMENTS:

2.1

Government-furnished documents:

The following
form a part of

SPECIFICATI
Federal
TT-1-735

UU-T-450

locuments)of the issue in effect on date of invitation for bids or requ
(Lhis spécification to the extent specified herein:

NS

g example:

\"Z

rating of finished wire: Thermaximum conductor temperature of the finished wire for
se shall be as specified, in-the applicable military specification sheet (6.1.1).

est for proposal,

Isopropyl Alcohol

Tissue, Facial
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(Continued):
Military
MIL-C-572
MIL-Y-1140
MIL-H-5606
MIL-T-5624
MIL-C-12000
MIL-M-20693
MIL-L-23699

MIL-W-5086/1

MIL-W-5086/2

MIL-W-5086/3

MIL-W-5086/4

MIL-W-5086/5

MIL-W-5086/6

MIL-W-5086/7

MIL-W-5086/8

Cords, Yarns and Monofilaments, Organic Synthetic Fiber

Yarn, Cord, Sleeving, Cloth, and Tape, Glass

Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and Ordnance

Turbine Fuel, Aviation, Grades JP-4 and JP-5

Cable, Cord, and Wire, Electric, Packaging of

Molding Plastic, Polyamide (Nylon), Rigid

Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

Wire, Electric, Polyvinyl Chloride Insulated, Nylon Jacket, Tin{
Conductor, 600-Volt, 105°C

Wire, Electric, Polyvinyl Chloride Insulated, PVC - Glass - Nyl
Copper Conductor, 600-Volt, 105°C

Wire, Electric, Polyvinyl Chloride Insulated, PVC - Glass - PV
Coated Copper Conductor, 600-Volt, 105°C

Wire, Electricy Polyvinyl Chloride Insulated, Nylon Jacket, Tin{
Conductor,_8000-Volt, 105°C

Wire,"Electric, Polyvinyl Chloride Insulated, Polyvinylidene FIU
coated Copper Conductor, 600-Volt, 110°C

Coated Copper

on, Tin-Coated

C - Nylon, Tin-

Coated Copper

oride Jacket, Tin-

Wire, Electric, Polyvinyl Chloride Insulated, Polyvinylidene FIy

oride Jacket,

Sllver-Coated Copper Alloy Conductor, bUU-Volt, 11070

Wire, Electric, Polyvinyl Chloride Insulated, Nylon Jacket, Tin-Coated Copper

Conductor, Medium Weight, 600-Volt, 105°C

Canceled, 14 November 1974 (Wire, Electric, Polyvinyl Chlori

de Insulated,

Polyvinylidene Fluoride Jacket, Tin-Coated Copper Conductor, Light Weight,

600-Volt, 110°C)
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(Continued):
STANDARDS
Federal
FED-STD-228

Military

Cable and Wire, Insulated; Methods of Testing

MIL-STD-104
MIL-STD-105
MIL-STD-109
MIL-STD-129
MIL-STD-681
PUBLICATION
Defense Logis
H4-1
H4-2
(Copies of spe

with specific p
the contracting

Limits for Electrical Insulation Color

Sampling Procedures and Tables for Inspection by Attributes

Quality Assurance Terms and Definitions

Marking for Shipment and Storage

Identification Coding and Application,of Hookup and Lead Wire
S

tics Services Center

14

Federal Supply Code for Manufacturers Part 1, Name to Cod¢
Federal Supply.Code for Manufacturers Part 2, Code to Name¢
cifications, standards, drawings, and publications required by suppl|ers in connection

ocurement functions should be obtained from the procuring activity|or as directed by
officer.)
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2.2 Other publications:

3. REQUIREMENT

3.1

3.2

The following documents form a part of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitation for bids or request for proposal shall

apply:

American Society for Testing and Materials

ANSI/ASTM B

3-74 Standard Specification for Soft or Annealed Copper Wire

ANSI/ASTM B|33-74 Standard Specification for Tinned Soft or Annealedy€opper Wire for
Electrical Purposes

ANSI/ASTM B|298-74a Standard Specification for Silver-Coated,Seft or Annealgd Copper Wire

ANSI/ASTM D|1371-78 Recommended Practice for Cleaning/Plastic Specimeng for Insulation
Resistance, Surface Resistance, and Volume Resistivity| Testing

(Copies of ASTM publications may be obtained from the*American Society for Testjng and Materials,

1916 Race Street, Philadelphia, Pennsylvania 19108:)

S:

Specification sheets:

The requireme

accordance wi
this specificati

requirements (

nts for the individual'wires under this specification shall be as speci

f the militarysspecification sheet shall govern, except that all specifi

provisions concerning resistance to tape abrasion shall be considered as cancelle

date of Amend

Classification

ment, 1-tothis specification.

pflrequirements:

fied herein and in

th the applicable military specification sheets. In the event of discrgpancy between
pbn and the requirements of the applicable military specification shest, the

cation sheet
d as of the issue

The applicable requirements are classified herein as follows:

Requirement Paragraph
Qualification 3.3
Materials 34
Construction 3.5
Finished Wire 3.6
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3.3 Qualification:
The wire furnished under this specification shall be a product which is qualified for listing on the
applicable qualified products list at the time set for opening of bids (see 4.3 and 6.4). The provisions
of 4.6 for retention of qualification are included in this requirement.

3.4 Materials:

3.4.1 Conductor nfaterial: All strands used in the manufacture of the conductors shall|be tin coated soft
annealed copper or silver coated high strength copper alloy, as specified in-the applicable
specification|sheet. Strands shall be free from lumps, kinks, splits, scrapéd,or corroded surfaces,
and skin impurities. In addition, the strands shall conform to the following’requirements as
applicable.

3.4.1.1 Tin-coated|soft annealed copper strands: The strands shallbeas specified in
ANSI/ASTM B 33-74.

3.4.1.2 Silver-coated high strength copper alloy strands: The strands shall be of the gpplicable AWG
gage specffied in Table Il and of such tensile propefties that the conductor from the finished wire
conforms tp the requirements of 3.5.1.3.2 for elongation and tensile strength. [The strands shall
have a cogting thickness of not less than 40 micro-inches of silver and shall mget the continuity
of coating fequirement of ANSI/ASTM B 298-74a when tested in accordance with that standard.

3.4.2 Insulating material:

3.4.2.1 Primary and secondary insulation:” The primary insulation and, when specified, secondary
insulation for all wires under(this specification shall be an extruded polyvinyl chloride
composition. The properties of the extruded polyvinyl chloride in the finished wire shall be as
specified in Table I.
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TABLE |
PROPERTIES OF EXTRUDED POLYVINYL CHLORIDE INSULATION
AND POLYVINYLIDENE FLUORIDE JACKET COMPOUNDS

POLYVINYL POLYVINYLIDENE
PROPERTY CHLORIDE FLUORIDE
i Tensile strength

Initial (psi) (min ave) 1800 5000
Elongatjion

Initial (%) (min ave) 100 250
After aging:

Qualification procedure

(% of|initial) (min ave) 70 _—

Acceptance procedure

(% of|initial) (min ave) 90 —
Corrosiye effect To’ pass test ——

(See 4.7.5.3)

3.4.2.2 Glass brai¢: When a glass braid-is specified in the applicable specification sheet, it shall be a
tightly formed, uniformly surfaced braid composed of electrical-grade continuops filament glass
yarn of MIl-Y-1140. Forwire sizes 10 and larger, the yarn shall gage 13,000 tg 16,000 yards per
pound, befpre treatment:” For wire sizes 12 and smaller, the yarn shall gage 13,000 to 24,000
yards per pound, béfore treatment. The braid shall be treated with suitable saturants to facilitate
stripping and to,cause the braid to adhere to the next outer layer of material.

3.4.2.3 Jacket:

3.4.2.3.1 Polyamide (nylon): When an extruded polyamide jacket is specified, it shall be made of clear
Type lll, Grade E molding plastic of MIL-M-20693. Certified test data shall be furnished by the
wire supplier to establish conformity of the polyamide extruding material to the required type
and grade. When a braided polyamide jacket is specified, the material shall conform to Type P
of MIL-C-572 and shall be impregnated with polyamide finisher.

3.4.2.3.2 Polyvinylidene fluoride: Jackets of this material shall be extruded clear polyvinylidene fluoride
having the tensile and elongation properties shown in Table I.
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3.5 Construction:

Construction of the wire shall be as specified herein and in the applicable military specification sheet.

3.5.1 Conductor:

3.5.1.1 Stranding:

3.5.1.1.1 Concent

conductd

central s
the direc
be in the

arrangen

Cross-se

lay of theg

finished

more tha[]
specification sheet

3.5.1.1.2

(a) Rops
surro
direc
in thq
stran
the o

shall

(b) Mem
stran

Rope lay]
in Table |l and in (a) and (b) below.

ic lay stranding: The conductors of wire sizes 30 through 10 shall b
rs constructed as specified in Table Il. Concentric lay shall be.inter
rand surrounded by one or more layers of helically wound stfands.
ion of lay of the successive layers to be alternately reversed{true cq
same direction (unidirectional lay). The strands shall be assembled

ction and free of any crossovers, high strands, or.other irregularities
individual strands in the outer layer of the concentrically stranded d
ire shall be left hand. The length of lay of the outer layer shall not
16 times the maximum conductor diameter as specified in the apq

stranding: The conductors of wire sizes 8 through 0000 shall be rog

-lay stranded conductors-shall be laid up concentrically with a centr
Lnded by one or more layers of helically wound members. It is opti
ion of lay of successive’layers to be alternately reversed (true concg
same direction (anidirectional lay). The length of lay of the outer |3
ded members_farming the conductor shall not be less than 10 or mg
Litside diameter of the completed conductor. The direction of lay of
be eithereft or right hand.

pbers_afrope-lay stranded conductors: The length of lay of the wires

Strandlng of the Individual members may be elther concentric or bunch.

t

e concentric-lay

breted to be a

It is optional for
ncentric lay) or to
in a geometric

nent of concentric layers, so as to produce a smooth.and uniform conductor, circular in

The direction of
onductors of

be less than 8 nor

licable military

e-lay as specified

al member
bnal for the

ntric lay), or to be
yer of rope-lay

re than 14 times
he outside layer

composing the

Hed'members shall be not greater than 16 times the outside diameteFr of the member.

3.5.1.2 Splices: Splices in individual strands or members shall be butt brazed. There shall not be more
than one strand-splice in any two lay lengths of a stranded concentric-lay conductor or in any two
lay lengths of any member in a rope lay conductor, except that not more than one splice of an
entire member shall be permitted in any two lay lengths of a rope lay conductor. Splices in
members of a rope lay construction shall be so finished that the conductor diameter is not
increased at the point of brazing. In no case shall the whole conductor be spliced at one point.



https://saenorm.com/api/?name=51ad36b50270e26b4b1d78780bb8f690

SAE AS50861

TABLE Il
DETAILS OF CONDUCTORS
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3.5.1.3 Elongation

and tensile strength of conductor:

Soft or annealed copper: The individual strands removed from finished wires with soft or

annealed copper conductors, wire sizes 20 and larger, or the whole soft or annealed copper
conductor removed from finished wire, sizes 22 and smaller, shall have the following minimum
elongation when tested in accordance with 4.7.5.10.1:

and smaller - 6 percent (minimum)

3.5.1.3.1
Sizes 24
Sizes 22
There sh
3.5.1.3.2 High strg
strength

breaking

3.5.1.4 Conductor

of the “gen

diameter s
3.5.2 Insulation: T
sheet. Allin
damage to th
3.5.3 Flaws test of
flaws after a
the wire. Th
impulse dielg
primary insu

3.6 Finished wire:

The finished W

and larger - 10 percent (minimum)
all be no tensile strength requirements for soft or annealed copper g

ngth copper alloy: The whole conductor removed from.finished wirg
copper alloy conductors shall exhibit elongation of 6 percent, minim
strength conforming with Table Il, when tested inaceordance with 4

diameter: The diameter of the conductor shall\be as specified in Tak
eral purpose” or of the “small diameter” Table Il requirements for mg
hall be as indicated in the military specification sheet.

sulation shall be readily removable by conventional wire stripping d¢
e conductor.

primary insulation: One-hundred percent of the wire shall be inspe
pplication of the primary insulation and prior to the application of any
s inspection shall'be made by either the chain electrode spark test
petric test of 4,7:524, at the option of the supplier, using the test voltg
ation in the.applicable specification sheet.

ire-shall conform to the requirements of Table Ill and those of the af

onductors.

s with high
um, and a tensile
.7.5.10.2.

le Il. Applicability
ximum conductor

he insulation shall be constructed:as’ specified in the applicable military specification

bvices without

cted for dielectric
other material to

bf 4.7.4 or the

ges specified for

plicable military

specification s

3.6.1
and shall be

3.6.2

neet. The requirements of 3.6.1 through 3.6.8 also apply.

free of lumps and abraded areas.

Surface smoothness: The outer surface of the completed wire shall have an even, smooth finish

Impulse dielectric test: One hundred percent of the finished wire shall pass the impulse dielectric

test of 4.7.5.4, which test shall be made during the final winding of the wire on shipment spools or

reels.

-10 -
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TABLE Il
PROPERTIES OF FINISHED WIRE
EXAMINATION OR TEST REQUIREMENT METHOD
Conductor stranding Table II and 3.5.1.1 4,7.1
Conductor diameter Table II and 3.5.1.4 4,7.1
Finishefl wire diameter Specification sheet 4.7.L
Construgction of insulation Specification sheet 4701

Tensile| strength of insulation
(primary and secondary)
(iniltial) Table I 4.,7.5.1

Elongatfion of insulation

(primary and secondary)
Initfal Table 1 4
After aging Table“I 4,

Corrosijpe effect of insulation
(primarly and secondary) Table 1 4.,7.5.3

Tensile| strength of extruded
jacket| (initial) (when appli=

cable) Table I 4,7.5.1
Elongatfion of extruded jacket

(initipl) (when applicable) Table I 4,7.5.2.1
Removabfllity of imsulation 3.5.2 4,7.1
Wire sufface smoothness 3.6.1 4.7.1
Impulse| dielectric test 3.6.2 4.7.5.4
Insulation resistance Specification sheet 4.7.5.5
Color 3.6.3 4,7.1
Color striping or banding 3.6.3 4.7.5.6

durability
Identification of product 3.6.4 4.7.1

-11 -
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TABLE Il (Continued)

EXAMINATION OR TEST REQUIREMENT METHOD
Durability of identification 3.6.4.1 4.7.5.6
Blocking 3.6.5 4.7.5.7
Workmanship 3.6.7 4,7.1
Finisded wire weight Specification sheet 4,7.5.8
Condudtor resistance Table II 4.7,5.9
Condudtor elongation and 3,5.1.3 407.5.10

tensile strength

Thermgl shock resistance Specification sheet 4,7.5.11

Concenjtricity 70 percent (min) (also 4.7,5.12
3,6.6)

Low tdmperature (cold bend) No crackingj no dielec- 4.7.5.14

tric breakdown

Wrap fest (extruded jackets

only) No *cracking 4.7.5.15

Flammgbility Specification sheet 4,7.5,16

Shrin]age Specification sheet 4,7.5.17

Life dycle Air oven exposure 4.7.5.18.1
No cracking in bend test| 4.7.5.18.2
No dielectric breakdown 4,7.5.18.3
No pitting 4,7.5.18.1

Immergion tests Diameter increase, 5 4,7.5.19

percent max

No cracking in bend test| 4.7.5.19
No dielectric breakdown 4,7.5.19

Humidity resistance Specification sheet 4,7.5.20

Surface resistance Specification sheet 4,7.5.21

Smoke test Specification sheet 4.7.5.22

Continuous lengths 3.6.8 4,7.5.23

-12-
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3.6.3 Color: The color of the finished wire shall be as specified in the procurement contract or order in

3.6.4

3.6.4.1

3.6.5

3.6.6

accordance with this paragraph. The preferred colors are as indicated in the ind

ividual

specification sheets. All solid colors and the colors of all striping or banding or of fibrous braid
tracers shall be in accordance with MIL-STD-104, Class 1. Striping or banding or braided tracers,

if used, shall conform to MIL-STD-681, except that the background insulation co
of the stripes or bands shall be as indicated in the part number of the wire and n

lor and the colors
ot necessarily in

accordance with the preferred colors specified in MIL-STD-681. Striping or banding shall be
capable of withstanding the striping durability test of 4.7.5.6 for the number of strokes and with the

weight specified in the applicable specification sheet. This test shall not be requ
or banding ig under a clear jacket and shall not be required of braided tracers) G
requirements after the air oven test of 4.7.5.18.1 is not required.

Identification| of product: Except as otherwise specified in the procurement cont
applicable specification sheet, the finished wire shall be identified by a printed m
the outer surface of the wire or visible through the outer surface:When the wire
end item for the Government, omission of the identification 6f'product shall be p¢
when so stated in the specification sheet for the wire or the:Government contract
The printed identification shall consist of the following, at'intervals of 9 inches to
measured frgm the beginning of one complete marking to the beginning of the s
complete mgrking.

Specification| sheet part number, except that-inclusion of the color code portion 9
is not requirgd. At the option of the supplier; the color code portion of the part nt
included but| if included, it shall be included in full, not in part.

Manufacturef’s code designation‘in accordance with publications H4-1 and H4-2

The printing ghall be green in.color in accordance with MIL-STD-104, Class 1, ex
wire is solid green or any‘other solid color against which green is difficult to distin
shall be white.
characters lgngthwise of the wire when the nominal diameter of the finished wire
smaller. Theg vertical axes of the printed characters may be either crosswise or |
wire when thethominal diameter of the wire exceeds 0.050 inch. All printed chal

ired if the striping
onformity to color

act or in the
arking applied to
s to be used in an
ermissible only
for the end item.
60 inches, as
icceeding

f the part number

imber may be

cept that when the
guish, the printing

Identification printing shall be applied with the vertical axes of the printed

is 0.050 inch or
engthwise of the
acters shall be

complete andTegible.

Durability of identification: Identification printing, when applied to the outer surface of the

finished wire, shall be capable of withstanding the durability test specified in 4.

7.5.6 for the

number of cycles and with the weight specified in the applicable specification sheet. This test

shall not be required when the identification marking is under a clear jacket.

Blocking: Adjacent turns or layers of the wire shall not stick to one another when tested as
specified in 4.7.5.7 at the temperature specified in the applicable specification sheet.

Concentricity: The concentricity requirement (Table Ill) shall apply to the primary insulation, to the

secondary insulation when present, and to the finished wire.

-13-
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3.6.7 Workmanship: All details of workmanship shall be in accordance with high grade aircraft wire
manufacturing practice. The insulation shall be free of cracks, splits, irregularities, and imbedded
foreign material.

3.6.8 Continuous lengths: The individual continuous lengths of wire in each inspection lot shall be of
such footage that, when inspected in accordance with 4.7.5.23, the inspection lot shall conform to
the continuous length requirements of Table IV. Unless otherwise specified in the contract or order,
the footage of the individual continuous lengths in each spool or reel shall be marked on the spool

or reel in thel sequence in which the lengths will be unwound by the user.
TABLE IV
MINIMUM CONTINUOUS WIRE LENGTHS
REQUIRED MINIMUM PERCENT OF THE <FOTAL INSPECTJON LOT
WIRE SIZE FOOTAGE IN CONTINUQUS LENGTHS-OF NOT LESS THAN
(RANGE)
500 250 100 50 25
feet feet feet feet feet
30-6 85% - 100% - —
4] - 85% - 100% -
0-~Q000 - - 85% —-— 1007

4. QUALITY ASS

4.1 Responsibility

Unless otherwjse specified in the contract or purchase order, the supplier is respo
all inspection requirements as specified herein. Except as otherwi
contract or order,the supplier may use his own or any other facilities suitable for tt

performance

the inspection

RANCE PROVISIONS:

or inspection:

’

nsible for the
e specified in the
e performance of

ent. The

Government reserves the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure that supplies and services conform to prescribed

requirements.
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4.2 Classification of inspections:

4.3

4.3.1

The examinations and tests of wires under this specification shall be divided into the following

classifications:

Qualification in
Qualification in

Sampling for
size 10 or sn
part number
as follows:

Classification Paragraph
Qualification inspection 4.3
Quality conformance inspection 4.4
Process control inspection 4.5
Periodic qualification re-evaluation 4.6

spection:

Saniple wire
Size 28

Size 20, 18, or 16
Size 14,12, or 10

Size 8,6, 0r4

spection shall consist of all the tests of this, specification.

Any size, 26 through 22

qualification inspection: A finished wire sample consisting of 150 lipear feet for
naller and 100 linear feet for size 8:0r larger shall be submitted for each wire size and
for which qualification is desired; except that certain sizes will qualify additional sizes

will qualify sizes

30 through 24
30 through 22
22 through 16
14 through 10
8 through 4

Any size, 2 through 0000

2 through 0000

In addition to the finished wire sample, ten linear feet of each size of coated conductor strand and
fifty linear feet of each yarn used in the manufacture of the wire shall be submitted.
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4.3.2 Forwarding of qualification samples: Samples and the manufacturer’s certified test reports shall

4.4

be forwarded to the testing laboratory designated in the letter of authorization from the activity

responsible for qualification (see 6.4), plainly identified by securely attached, durable tags marked
with the following information:

Sample for qualification test

WIRE, ELECTRIC POLYVINYL CHLORIDE INSULATED, COPPER OR COPPER ALLOY

Specification sheet part number

Manufacturef’s name and code number (Publications H4-1 and H4-2)

Manufacturer’s part number

Comprehendive description and prime manufacturer’s name and formulation’ nugber of the base
materials ffom which the product is made. (This information will not be-divulgad by the
Governmenpt.)

Place and date of manufacture of sample

Submitted by (name) (date) for qualification tests in accordance\with the requirements of
MIL-W-5086C under authorization (reference authorizing letter).

Quality confornance inspection:

Quality conformance inspection shall consist of the.examinations and tests listed ip Table V and
described under “Test Methods” (4.7). Quality canformance inspection shall be pgrformed on every
lot of wire prodqured under this specification.

TABLE V
QUALITY\CONFORMANCE INSPECTION
EXAMINATION OR TEST REQUIREMENT METHOD
Group I Characteristics
Conductor| stranding Table II and 3.5.1.1 4,7.1
Conductor|diam&ter Table II and 3.5.1l.4 4,7.1
Finished wiredtameter— | Specification—sheet 471
Construction of insulation Specification sheet 4,7.1
Tensile strength of insula-
tion (primary and second-
ary)
(Initial) Table I 4,7.5.1
Elongation of insulation
(primary and secondary)
Initial Table I 4,7.,5.2.1
After aging (acceptance Table I 4,7.5.2.2
procedure)
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TABLE V (Continued)

EXAMINATION OR TEST REQUIREMENT METHOD
Tensile strength of extruded

jacket (initial) (when

applicable) Table I 4,7.5.1
Elongati =

(initial) (when applicable) Table I 4.7,5.2.1
Removability of insulation 3.5.2 411
Wire surface smoothness 3.6.1 4.7.1
Insulatiqn resistance Specification sheet 4.7.5.%
Color 3.6.3 4.7.1
Color striping or banding 3.6.3 4.7.5.6

durability
Identifig¢ation of product 3.6.4 4.7.1
Durability of identification 3.6.4.1 4.7.5.6
Workmanship 3.6.7 4.7.1
Finished |wire weight Specification sheet 4,7.5.8
Conductor resistance Table II 4,7.5.9
Conductor elongation and 3.5.1.3 4,7.5.10

tensile|strength
Group II1|Characterdistics
Thermal ghock resistance Specification sheet 4.7.5.11
Concentricity 70 percent (min) (also 4,7.5.]12

3.6.6)
Low temperature—(cold—bend)—] + € 47514
tric breakdown

Wrap test (extruded jackets

only) No cracking 4.7,5.15
Flammability Specification sheet 4,7.5.16
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441

4411

44.1.2

4413

4413

4414

A

TABLE V (Continued)

EXAMINATION OR TEST REQUIREMENT METHOD
Group III Characteristic
Impulse dielectric test 3.6.2 4,7.5.4
Group IV| Characteristic
Continuopis lengths 3.6.8 4)7.5.23
Sampling for quality conformance inspection: MIL-STD-109 shall apply for definitions of inspection

terms used h

Lot: The in
time.

Unit of pro
length of W

Sample un

erein. For purposes of this specification, the following shall apply:

spection lot shall include all wire of one parthumber subjected to inspection at one

fuct: The unit of product for determiining lot size for sampling shall he one continuous
ire as offered for inspection.

it (Groups | and Il tests): .The sample unit for Groups | and Il tests, gxcept for the

Group | inqulation resistance test, shall consist of a single piece of finished wirg chosen at
random frgm the inspection lot and of sufficient length to permit all applicable ¢xaminations and
tests. Unlgss otherwise specified, the length of the sample unit for Group | tests of Table V, other
than insulgtion resistance,(shall be 20 feet and the length of the sample unit for Group Il tests
shall be 25 feet. Not mere‘than one sample unit for each group of tests shall e taken from a

single unit

f product.

Sample unit for insulation resistance test (Group I): The sample unit for the Group | insulation

resistangectest shall be a specimen at least 26 feet in length selected at random from finished

wire whi

ther the specimen

is tested on the reel or removed from the reel for the test, provided the length of the specimen
can be determined.

Inspection levels and acceptable quality levels (AQL) (Groups | and Il tests): For Group |
characteristics, including the insulation resistance test, the inspection level shall be S-2 and the
AQL shall be 6.5 percent defective units in accordance with MIL-STD-105. For Group Il
characteristics, the inspection level shall be S-3 and the AQL shall be 1.5 percent defective units.
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4.4.1.5 Sampling and acceptance for the Group Il (impulse dielectric) test: The sample for the Group Il
impulse dielectric test shall be 100 percent of the finished wire and every length of the wire shall
be subjected fully to the test. Insulation breakdowns resulting from the test and ends or portions
not subjected to the test shall be marked or cut out of the finished wire (4.7.5.4.3).

4.4.1.6 Sampling and acceptability levels for Group IV (continuous lengths) examination: The
inspection level and acceptable quality level for this examination shall be as required for the

applicable procedure of 4.7.5.23.

4.4.2 Nonconform|ng inspection lots: Disposition of inspection lots found unacceptabl

quality confarmance inspection shall be in accordance with MIL-STD-105¢

4.5 Process contrgl inspection:

e under initial

This inspection comprises tests and examinations of such a nature'that they cannat be performed on

the finished wire as submitted for inspection and therefore must be conducted at t

he most

appropriate stage of the manufacturing operations. The process control tests shall consist of the
tests listed in Table VI. Process control inspection shall be*performed on every lof of wire procured

under this spegification.

TABEE VI
PROCESS CONTROL INSPECTION

EXAMINAT[ION OR TEST REQUIREMENT METHOL
Conductor| material 3.4.1 4,7.2
Conductor| splices 3.5.1.2 4.7.1
Glass brafld yarns 3.4.2.2 4.,7.3
Polyamide| braid yarns 3.4.,2.3.1 4,7.3
Flaws test of/primary insulation
(as appliicabile)

Spark test 3.5.3 4.7.

Impulse dielectric test 3.5.3 4.7.5.4
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4.5.1 Sampling for process control inspection:

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

4.5.1.2 Conductor splices: The manufacturer’s method of splicing individual strands and entire
members shall be observed at the discretion of the Government representative.

4.5.1.3 Braid yarng: When a glass braid or polyamide braid is specified in the wirécconstruction, three
representative thirty-foot lengths of each type of component yarn before braiding shall be
selected frpom each lot of wire.

4.5.1.4 Flaws testof primary insulation: The sample for this test (3.5.3) shall be one hundred percent of
the wire affer application of the primary insulation and prior to*the application gf any other
material. @Qne hundred percent of the wire shall be subjectedto either the spafk test or the
impulse diglectric test at this stage in production. Portions'showing dielectric bfeakdown shall be
cut out or removed and testing of the balance of production shall be resumed.

4.5.2 Rejection and retest in process control inspection;:*When a sample selected from a production run
fails to meet|the specified tests (except flaws test'of primary insulation, see 4.5.1.4), no items still
on hand or later produced shall be accepted-until the extent and cause of the faijure have been
determined. | After investigation, the contractor shall advise the Government of the action taken
and, after cofrections have been made;shall repeat all the process control tests| Rejection after
corrective adtion will require that the'contractor advise the procuring activity of the details
surrounding the retest and cause'for rejection. Nonconformities of primary insulation in the flaws
test shall be jhandled as provided'in 4.5.1.4.

4.5.2.1 Effect of pfocess control-failure on quality conformance testing: Quality confofmance testing
may be coptinued duting the investigation of the failure of a process control s?ple, but final

acceptance of the-material shall not be made until it is determined that the lot meets all the
process cgntrol requirements and quality conformance requirements of the spécification.

4.6 Retention of qualification:

Periodic qualification re-evaluations shall be made at two-year intervals after the date of the letter of
notification of the product’s acceptability for qualification. Materials from current production shall be
evaluated against the requirements of Table VIl in addition to the quality conformance requirements
and process control requirements of Table V and Table VI.

-20-



https://saenorm.com/api/?name=51ad36b50270e26b4b1d78780bb8f690

SAE AS50861

4.6.1

TABLE VII

TESTS APPLICABLE ONLY TO QUALIFICATION INSPECTION

AND QUALIFICATION RE-EVALUATION

)
TEST REQUIREMENT METHOD

Elongation of insulation after Table I 4.7.5.2.2

aging (qualification procedure)

Corrosiye effect of insulation Table I 4,71.5.3

Blockin 3.6.5 4.71.5.7

Shrinkage Specification sheet 4.71.5.17

Life cy¢le Table III 4.7.5.18

Immersi¢n tests Table III 4,71.5.19

Hunidity resistance Specification sheet 4.71,5.20

Surface|resistance Specification sheet 4,7(.5.21

Smoke té¢st Specification sheet 4,7).5.22
Re-evaluatign procedure: It shall be the responsibility of the qualified supplier tq furnish to the
Government] at two-year intervals, the data necessary to establish the continued conformity of the
product to al| qualification requirements. These data should preferably be compl|ete test results of
a sample representative of.current production, tested against all the requirements of the
specification] At the digcretion of the qualifying activity, test records from current production may
be accepted|for the ré-evaluation to the extent they are available and samples from current

production need be'subjected to only the tests for which no production test records are available.
The qualifying attivity shall be notified of the test results. If a failure occurs, no wire represented by
the sample nof-any other wire 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 wire to pass qualification inspection requirements. In the event the date
for re-evaluation has passed and no current production materials or data are available for
re-evaluation, the supplier shall still be eligible for contract award, but final acceptance of material
from such a supplier is contingent upon his material meeting all the qualifying requirements of the

specification.
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4.7 Test methods:

4.7.1 Examination of product: All samples of wire shall be examined carefully to determine conformance
to this specification with regard to requirements not covered by specific test methods.

4.7.2 Conductor material: Tin coated soft annealed copper conductor strands selected before stranding,
in accordance with 4.5.1.1, shall be tested for conformity to ANSI/ASTM B 33-74 by the methods
prescribed therein. Silver coated high strength copper alloy conductor strands, similarly selected,

shall be test¢d for coating thickness and continuity of coating in accordance with

ANSI/ASTM

4.7.3 Braid yarns:
with 4.5.1.3

4.7.4 Spark test of
insulation an
electrode sp

B 298-74a.

Samples of the glass braid yarns or polyamide braid yarns-selecteq
shall be tested for conformity to MIL-Y-1140, or MIL-C-572, as applid

primary insulation (when applicable, 3.5.3): Theawire, after applica
d prior to the application of any other material, shall be passed thro
brk test device using the voltage and frequency'specified in the app
sheet. The electrode shall be of a suitable bead chain or fine mesh

specification
will give inti

ate metallic contact with practically all {he wire insulation surface.

and speed of wire movement shall be such that the.insulation is subjected to the
minimum of .2 second. Any portion showing insulation breakdown shall be cut
including at least 2 inches of wire on each side of the failure.

4.7.5 Finished wirg:

Methods of test of the finished wire (and of unfinished wire also,

shall be as follows:

4.7.5.1 Tensile str
insulation,
finished wi
FED-STD-

4.7.5.2 Elongation

ngth of insulation or jacket (finished wire): Specimens of the extrug
secondary insulation, or jacket, as applicable, shall be removed car|
e and tested:for tensile strength in accordance with Method 3021 o

of insulation or jacket (finished wire):

| in accordance
table.

ion of the primary
igh a chain
icable
construction that
Electrode length
test voltage for a
out of the wire

hen so specified)

ed primary
efully from the
f

P28. Dumbbell or straight specimens may be used as appears most feasible.

4.7.5.2.1 Initial elongation: Specimens of the extruded primary insulation, secondary insulation, or
jacket, as applicable, prepared in accordance with 4.7.5.1 shall be tested by Method 3031 of
FED-STD-228.
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4.7.5.3 Corrosive §

4.7.5.2.2 Elongation after aging: Specimens of the insulation or jacket shall be prepar

with 4.7.5.2.1 and shall be subjected to accelerated aging in a circulating air

ed in accordance
atmosphere by

Method 4031 of FED-STD-228. The oven shall be adjusted to give a high rate of air circulation
and air change in order to avoid a buildup of plasticizer in the oven atmosphere. Duration and

temperature of aging shall be as follows:

For qualification - 60 days at 111 to 115°C (232 to 239°F)
For acceptance - 4 days at 133 to 137°C (271.5 to 278.5°F)

After agi
together
as perce

ng, the specimens shall be conditioned and tested in accordance wi
with the initial specimens. The elongation of the aged specimens s
nt of the initial elongation.

pffect (primary and secondary insulation): A 6-inch specimen of wirg
wires, a lopger specimen may be used) shall be stripped mechanically of all m
the polyvinyl chloride insulation, primary or secondary, whigh is to be tested. (
manufactufer may furnish a wire sample taken before any'material has been a
the applicgble layer of insulation.) The specimen and a 30-inch length of AWG
soft annealed copper wire conforming to ANSI/ASTM B 3-74 shall be cleaned i
the procedure for Group | materials in ASTM D1371-68 and shall subsequently
maximum ¢are, preferably with clean gloves, tg-avoid even the slightest contan
direct contact with the fingers. The AWG No. 34 wire shall be passed to its mi
small loop formed near one end of the insulated specimen and shall then be w
an evenly s$paced bifilar winding overt:the specimen. (In lieu of the loop in the {
length of G No. 18 uncoated soft’annealed copper wire of ANSI/ASTM B 3
handled ag with the specimen ahd winding wire, may be twisted tightly around {
one end and formed into a hook to anchor the midpoint of the winding wire.) T
winding shgll be welded to.leads of AWG No. 18 copper wire of ANSI/ASTM B
specimen $hall be placed'in a test tube with the leads extending through the ¢
end of the jnsulated-specimen may conveniently be anchored in a hole drilled

h4.7521,
hall be expressed

b (for fine gage
aterial exterior to
Alternatively, the
dded exterior to
No. 34 uncoated
N accordance with
be handled with
hination, including
dpoint through a
fapped helically in
peciment, a short
74, cleaned and
he specimen near
he ends of the
3-74 and the
brk stopper. The
nto the small end

of the cork| Appreximately 3/4 inch of distilled water shall be placed in the tesf
specimen shall be above water level) to maintain a high relative humidity and
coated with microcrystalline wax to produce a vapor-tight seal. The test asse

tube (the
he cork shall be
bly shall be

placed in avertical position in an oven at /0 £2°C (158 £3.6°F) for a period of

720 hours. The

electrical resistance of the winding shall be determined when the test assembly has attained

temperature equilibrium, periodically throughout the test period, and at the end
voltage and a momentary contact switch should be used in order to avoid heat
wire during the resistance determinations. An increase in resistance exceedin
the 720 hour period shall constitute failure of the test. Absence of water in the
end of the test period shall invalidate the test.

of the test. A low
ing of the winding
g 2 percent over
test tube at the
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4754

4.7.5.4.1

Impulse dielectric test:

Test equipment: The electrode head through which the wire is passed in the impulse dielectric
test shall be of a suitable bead chain construction such that the electrode will give intimate
metallic contact with practically all of the wire insulation surface. The characteristics of the test
impulse and of the equipment auxiliary to the electrode head shall be as follows:

(a) Test impulse. The wave form of the voltage supplied to the electrode head shall consist of

a neg,fative pulse, the peak magnitude of which shall be as specified in th
specification sheet, followed by a damped oscillation. The rise time ofcthe

wave
more
subs
durin
rema
be 2(
seco
these
the e

(b) Cap9g
such
of an
picof

(c)

defle

14 pq

(d) Failu

indicgtion of insulation failure, automatically deenergize the electrode he

Instru
voltm

front from zero magnitude to 90 percent of the specified peakyvolta
than 75 microseconds. The peak value of the first positive:oversho
pbquent damped oscillations shall be smaller than the initialnegative
j which each pulse and accompanying damped oscillation (positive
jns at an absolute potential of 80 percent or greaterof the specified
to 100 microseconds. The pulse repetition rate/shall be 200 to 25(
nd, inclusive. Except for the final peak voltage adjustment (4.7.5.4.3
test impulse parameters shall be determined with no capacitive loa
ectrode.

citive tolerance. The tolerance of th€ equipment to change in capaq

increase of capacitive load, between electrode and ground, from an
hrads per inch to 25 picofarads per inch of electrode length.

ment voltmeter. Gonnected to the electrode head, there shall be a
eter indicating ¢ontinually the potential of the electrode. The voltme
ction at a potential not exceeding 15 kilovolts and shall have a minir
rcent at the’specified test impulse potential.

re detection circuit. There shall be a failure detection circuit to give 3

e applicable
negative impulse
ge shall be not

bt and each of the
pulse. The time
and negative)
beak voltage shall
pulses per

), conformity to

d impressed upon

itive load shall be

that the peak output voltage shall not be reduced by more than 12 pércent in the event

initial load of 12.5

peak reading
ter shall show full
num accuracy of

visible or audible

ad, and stop

progress of the wire through the electrode. The detecting circuit shall be sufficiently
sensitive to indicate a fault at 75 percent of the specified test voltage when the electrode is
arced to ground through a 20 kilohm resistor and shall be capable of detecting a fault which

lasts

for the duration of only one impulse.
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4.7.5.4.2 Calibration of equipment: The instrument voltmeter shall be calibrated by comparison with an
external standard voltmeter capable of detecting the peak potential at the electrode head with
or without auxiliary circuitry. In performing the calibration, the standard voltmeter shall be
connected to one of the electrode beads directly or through a calibrated attenuator circuit. The
impulse generator shall be energized and the voltage control of the impulse generator shall be
adjusted until the reading on the standard voltmeter is the specified potential, at which point the
reading on the instrument voltmeter shall be observed and recorded. This calibration shall be
repeated for each peak potential at which it is intended to operate the equipment. An
alternatie procedure is by means of a calibrated oscilloscope connected to the bead electrode
through & suitable attenuator. The peak magnitude of the negative pulsecan then be read
directly from the waveform display. An oscilloscope connected to the €lectrg

47543

suitable
specified

Test prog

st points shall also be used to verify conformance to the other wav
in 4.7.5.4.1(a).

through the electrode head and the conductor shall be grounded at one or b

electrods
voltage W
the elect
electrods

ith wire in the electrode head, the wire shall be passed from the pay
ode and onto the take-up spool. The speed of passage of the wire

any giveLpoint. Any dielectric failures which‘éccur shall be cut out or marke

along wi
including
ends of t
so tested
tests of fi
been exq
stripping
lieu of bg

at least 2 inches of wire on each side of the failure. During all par
string-up of new lengths, every-effort shall be made to test the entirg
ne wire, in accordance withithis procedure. All ends or other portiof
shall be removed subsequent to the test. When specified in contraq
nished wire, the dieléctric failures, untested portions of wire, or port
osed to fewer or More than the specified number of pulses may be
the insulation_or by other suitable method of marking as specified ir
ing cut out of-the wire.

de head at
eform parameters

edure: The finished wire or unfinished wire (3.5.3);as applicable, shall be threaded

pth ends. The

shall be energized to the specified peak potential and, after final agdjustment of the

-off spool through
through the

shall be such that the wire is subjected to not less than 3 nor more than 100 pulses at

d for later removal
ts of the test,
e length, including
s of the wire not
t or order (6.2), in
ons which have
marked by

the contract in
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4755

Insulation resistance: The uninsulated ends of a wire specimen at least 26 feet in length shall be

connected

to a positive DC terminal and the specimen shall be immersed to within 6 inches of its

ends in a water bath, at 25 +5°C (77 £9°F), containing 0.5 to 1.0 percent 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 one minute of electrification at this potential, and shall be expressed as megohms for
1000 feet by the following calculation:

Megoh

s for 1000 feet = Specimen resistance (meg;)g(r)nos) x immersed length (feet)

4.7.5.6 Durability ¢f color markings: The durability of product identification or color markings applied to

4.7.5.6.1

4.7.56.2

the wire fo

' coding shall be evaluated at 20 to 25°C (68 to 77°F) as follows:

Durability testing apparatus: The markings durability tester shall be designed to hold a short

specime

surface gf the specimen fully exposed. The instrument shall be capable of r

h of finished wire firmly clamped in a horizontal*position with the uppger longitudinal
bbing a small

cylindrical steel mandrel, 0.025 inch in diameter;“tepeatedly over the upper spurface of the wire,

in such position that the longitudinal axes of the' mandrel and the specimen

re at right angles

to each qther with cylindrical surfaces in contact. A weight affixed to a jig abpve the mandrel

shall con

trol the thrust exerted normal to'the surface of the insulation. A mofor driven,

reciprocgting cam mechanism and counter shall be used to deliver an accurate number of

abrading
shall be

Durability
specime
through

strokes in a direction parallel to the axis of the specimen. The length of the stroke
B/8 inch and the frequency shall be 120 strokes (60 stroking cycles)|per minute.

testing procedure.) In performing the test, a specimen of wire shall pe mounted in the
n clamp and the'weight specified in the applicable specification shegt shall be applied
e abrading mandrel to the marked surface. The counter shall be set at zero and the

drive mojor started.) The specimen shall be observed throughout the progress of the test and,
as soon @s the mandrel has developed a continuous line of erasure or oblitefation through all

applicabl

markings contacted in its strokes, the number of abrading cycles ghall be recorded.

Three specimens from each sample unit shall be tested and the results averaged.
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4.7.5.7 Blocking: One end of a piece of finished wire, of sufficient length to perform the test, shall be
affixed to a metal spool of the barrel diameter specified for the applicable wire size in Table VIII.
The wire shall then be wound helically on the spool for at least three turns, with the succeeding
turns in close contact with one another. The tension for winding shall be equal to the test load
specified for the cold bend test of the same size wire in the applicable specification sheet. The
winding shall be continued until there are at least three closely-wound layers of such helical turns
on the spool. The free end of the wire shall then be affixed to the spool so as to prevent
unwinding or loosening of the turns or layers and the spool and wire shall be placed for 24 hours

in an air o

the 24-ho

room temp

examined
4.7.5.8 Wire weigh
(4.7.5.8.1)
when testeg
reels or sp
rejected. 1
4.7.5.8.1 Procedu
measure
4.7.5.8.2 Procedu
subtracti
containin
the accu
converte
used for
uniform g

4.7.5.9 Conductor
with Metha

ljl’ period, the spool and wire shall be removed from the oven and:all

en at the temperature specified on the applicable specification shesd

erature. After cooling, the wire shall be unwound manually, mieanw
or evidence of adhesion (blocking) of adjacent turns or layers.

t: The weight of each lot of finished wire shall be determined by Pr

Lots failing to meet the wire weight requirement.of the applicable s
d in accordance with Procedure | shall be subjéeted to Procedure Il
pols failing to meet the requirements of the applicable specification
'he sampling plans of 4.4.1 are not applicable in Procedure II.

e |: The length and weight of a specimen at least 10 feet long shall

e ll: The net weight of the finished wire on each reel or spool shall
ng the tare weight of the reebor spool from the gross weight of the rg
g the finished wire. The-net weight of wire on each reel or spool sh
ately determined length of finished wire on that reel or spool and th
d to pounds per 1000 feet. When wood or other moisture absorben
reel or spool construction, weight determinations shall be made und
onditions ofrelative humidity.

resistance: The DC resistance of the conductor shall be measured
d 6021 of FED-STD-228 except that the wire shall be tested dry wit

t. At the end of
bwed to cool to
nile being

bcedure |
pecification sheet
(4.7.5.8.2). All
sheet, shall be

be accurately

d and the resultant measurements:converted to pounds per 1000 feet.

be obtained by
bel or spool

all be divided by
o resultant figure
I materials are
er substantially

in accordance
hout immersion.
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4.7.5.10 Conductor

elongation and tensile strength:

4.7.5.10.1 Soft or annealed copper: Elongation tests of soft or annealed copper conductors shall be
performed in accordance with Method 3211 of FED-STD-228. For wire sizes 20 and larger, the
tests shall be performed upon individual strands taken from the conductor of the finished wire.
For sizes 22 and smaller, the tests shall be performed upon the whole conductor removed from
the finished wire and the elongation shall be measured when the first strand of the conductor
breaks. For wire sizes 20 and larger, only the values obtained with individual strands shall be

considered and, for wire sizes 22 and smaller, only the values obtained with
conductdr shall be considered, in determining the conformance of soft oranr
conductdrs to elongation requirements of this specification.

4.7.5.10.2

the tensi
thaninp
removed
of the co
that strar
obtained
strength
specifica

4.7.5.11 Thermal sH

4.7.5.11.1 Preparat
removing
defined &
and seca
held perj
operatior

the neargst 0.@¥ inch. The specimen shall be formed into a loose coil not les

diameter

High streingth copper alloy: Elongation and tensile strength tests of high stre
conductgrs shall be performed in accordance with Method 3211-of FED-STD

fion.

e strength shall be reported as the tensile breakingystrength of the ¢
bunds per square inch. The tests shall be performed upon the whol
from the finished wire. Conductor elongation-shall be measured wh
hductor breaks, and the total tensile force indicated by the testing m
d shall be regarded as the breaking strgngth of the conductor. Onl
with the whole conductor shall be considered in determining the co
plloy conductors to the elongation:and tensile strength requirementg

ock resistance:

on of specimen: A _specimen of wire, five feet long, shall be prepar
1 inch of insulation from each end of the wire. (For purposes of this
s all layers of nan-conducting material covering the electrical condu
ndary insulation, all tapes and braids, and the jacket.) A razor blad
endiculart6 the axis of the wire, shall be used to cut the insulation
. Thedength of exposed conductor at each end of the specimen sha

and shall be laid on a wire screen for handling throughout the test.

the whole

ealed copper

ngth alloy
-228, except that

onductor rather

e conductor

en the first strand

achine at break of

the values thus

hformity of high

of this

ed by carefully

test, insulation is
ctor, e.g., primary

b or equivalent,
for the removal

Il be measured to

bs than 1 foot in

-28-



https://saenorm.com/api/?name=51ad36b50270e26b4b1d78780bb8f690

SAE AS50861

4.7.5.11.2 Test procedure: The specimen shall be placed for 30 minutes in a preheated air circulating
oven at the temperature specified in the applicable specification sheet. The specimen shall
then be removed from the oven and, within two minutes, placed in a chamber which has been
pre-cooled to -55 +2°C (-67 +£3.6°F). It shall be exposed to this temperature for 30 minutes,
after which it shall be removed and allowed a minimum of 30 minutes to return to room
temperature, 20 to 25°C (68 to 77°F). At the conclusion of this cycle, the distance from the end
of each layer of insulation to the end of the conductor shall be measured to the nearest 0.01
inch. This thermal shock cycle and the measurements shall be repeated for an additional three

cycles (altotal of four cycles). Any measurement varying from the original,m

more th
Any flarir

4.7.5.12 Concentrio
and the fin
4.7.5.12.3,
the wire un
shall be thg
insulation (
conductor.
of measure
the secona

4.7.5.12.1 Primary i
the primae
the minin
wire. Th
finished
wall thick

4.7.5.12.2 Primary i

primary i

minimurm

wire. Frg

the amount specified in the applicable specification sheet, shalhcq
g of any layer shall also constitute failure.

ity: The concentricity of the primary insulation, the secondary insulg
shed wire shall be determined in accordance with 4.7'5.12.1, 4.7.5.
as applicable. All wall thickness measurements shall be made on

der suitable magnification. For primary insulation or finished wire, 3
b shortest distance, at point of measurement, between the outer rim
r finished wire, as applicable, and the outer rim of the outermost st
For secondary insulation, a wall thickngss shall be the shortest dis
ment, between the outer surface andithe inner surface of the tubulg
ary insulation.

nsulation or finished wire (procedure for concentric-lay wires): The
ry insulation or of the finished wire shall be determined by first locat
num wall thickness measured on a cross section of the primary insu
e maximum wall thickness of this same cross section of the primary
vire shall also be (ocated and recorded. One hundred times the rat
ness to the maxirnum wall thickness shall define the percent conce

nsulation-ef.finished wire (procedure for rope-lay wires): The concs
nsulatien.or of the finished wire shall be determined by first locating
wall'thickness measured on a cross section of the primary insulatiof
m-this point on the outer rim of the primary insulation or finished wi

basurement by
nstitute failure.

tion, if present,
12.2, and

tross sections of

n wall thickness
of the primary
and of the

ance, at the point
r form comprising

concentricity of
ing and recording
lation or finished
insulation or

o of the minimum
ntricity.

ntricity of the

and recording the
n or of the finished
e at which the

minimum

wall thickness was measured, three more reterence points YU degr

ees apart on the

outside rim of the primary insulation or finished wire shall be established. At each of these
three reference points the nearest member of the rope-lay conductor shall be selected and the
minimum wall thickness between that member and the outer rim of the primary insulation or
finished wire shall be measured. The average of the four readings shall be considered to be
the average wall thickness. One hundred times the ratio of the minimum wall thickness to the
average wall thickness shall define the percent concentricity.
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4.7.5.12.3 Secondary insulation (all wires): The concentricity of the secondary insulation shall be
determined by first locating and recording the minimum wall thickness measured on a cross

section of the secondary insulation. The maximum wall thickness of this sam

e cross section of

the secondary insulation shall be measured and recorded. One hundred times the ratio of the
minimum wall thickness to the maximum wall thickness shall define the percent concentricity.

4.7.5.13 through 4.7.5.13.2 deleted entirely per Amendment 1.

4.7.5.14

4.7.5.15

Low tempgrature (cold bend): One end of a wire specimen 36 inches in length
to a rotatalple mandrel in a cold chamber and the other end to the load weight

shall be secured
specified in the

applicable |specification sheet. The diameter of the mandrel shall be as(specified in the

specificatign sheet. Provision shall be made for rotating the mandrel by mean
control located outside the chamber. The specimen of wire and the mandrel sh
for 4 hourg| at the temperature specified in the applicable specification sheet.
period and|while both mandrel and specimen are still at this low temperature, t
be wrappefl helically, for its entire length or for 20 turns whichever is the lesser
around thel mandrel without opening the chamber. The bending shall be accor
uniform rate of 2 +1 RPM. At the completion of this test'the specimen shall be
cold box and from the mandrel without straightening:> The specimen shall be ¢
cracks in the insulation. The insulation shall then:.be removed for a distance o
end of the gpecimen and the specimen shall bé’subjected to the dielectric test
4.7.5.18.3 with the bent portion submergegd:

Wrap test (extruded jackets only): The’specimen of finished wire shall be wraj
around a smooth metal mandrel of the diameter shown in the applicable specifi
ends of thg specimens shall be'secured in a manner that will leave four compl
specimen ¢xposed. The spécimen and mandrel shall be placed for 24 hours i
oven in acg¢ordance with Method 4031 of FED-STD-228 at the temperature sp
applicable |specificationtsheet, after which specimen and mandrel shall be rem
oven and gooled toreom temperature in a silica gel desiccator or equivalent.

specimen shall be-straightened immediately upon removal from the desiccator
inspected for surface cracks. For detection of cracks too small to be otherwise
specimen shall be immersed for 30 £5 minutes in a 5 percent, by weight, aque

5 of a handle or
all be conditioned
A\t the end of this
he specimen shall
number of turns,
nplished at a
removed from the
xamined for

1 inch from each
specified in

bped four turns

cation sheet. The

pte turns of the

h a circulating air

bcified in the

oved from the

After cooling, the
and shall then be
visible, the

ous solution of

gentian violet, Keeping the cut ends of the specimen above solution Ievel. The specimen shall
then be wiped carefully with a damp cloth to remove the dye solution from the jacket surface and
shall be examined to determine whether there has been any penetration of the jacket by the dye.

Any cracking in the extruded jacket shall constitute failure.
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4.7.5.16 Flammability: Resistance to flame shall be determined by Method | or Il as specified in the

applicable

4.7.5.16.1 Method |

specification sheet.

4.7.5.16.1.1 Apparatus: The test shall be performed within a test chamber approximately one foot square
by two feet in height, open at top and front to provide adequate ventilation for combustion but
to prevent drafts. Means shall be provided in the chamber to hold a 10-inch wire specimen

taut in
paralle
from a
adjustn
the air
2 inch
facial ti

b horizontal position 10 to 12 inches above the floor of the chamberlin a vertical plane

to and about 6 inches in front of the rear wall of the chamber. The
Bunsen type gas burner with a 1/4 inch inlet, a needle valve injthe &
nent, a bore of 3/8 inch nominal, and a barrel length of approximate
nlets. The burner shall be fitted with a wing top flame spreader hav
bpening and shall be adjusted to provide an all blue flame 2 inches
ssue conforming to UU-T-450 shall be suspendedtaut and horizont

est flame shall be
ase for gas

y 4 inches above
ing a 1/16 inch by
nigh. A sheet of
bl 9-1/2 inches

below the wire specimen and at least 1/2 inch from the.chamber floor, so that any material

droppir
4.7.5.16.1.2 Proced
the tes
spread
directly
contact
15 sec
test fla
travel i
time (d
flame i
or spot

4.7.5.16.2 Method I:

4.7.5.16.2.1 Appara

g from the wire specimen shall fall upon the tissue.

ure: A 10 inch specimen of wire shall b& placed in the specified hor
chamber. With the burner held vertically and the long dimension o

under the center section of the-specimen so that the top edge of th
with the under side of the specimen. The period of test flame appl
bnds, for wire sizes 10 and.smaller, and 30 seconds for wire sizes 8
me shall be withdrawn immediately at the end of the test period. The
n each direction on tHe specimen after removal of the burner and the
Lration of after-flame) in the wire shall be recorded; also, the preser
n the underlying\facial tissue due to incendiary drip from the specime
5 in the tissue-shall be ignored in the absence of actual flame.

tus;' The test chamber shall be as in Method | except that the speci

zontal position on
f the flame

or parallel to the length of the wire;specimen, the 2 inch test flame ghall be applied

e flame is in
cation shall be
and larger. The
distance of flame
self-extinguishing
ce or absence of
n. Charred holes

men shall be

positior

1ed at an angle of bU degrees with the horizontal, In a plane paraliel

to and

approximately 6 inches from the back of the chamber. The burner shall be as specified in
Method | except that there shall be no wing top flame spreader and the burner shall be
adjusted to furnish a 3 inch conical flame with an inner cone approximately 1 inch in length.
The temperature of the hottest part of the flame, as measured with an accurate thermocouple
pyrometer, shall be not less than 954°C (1750°F). A facial tissue shall be suspended, as in
Method |, to receive drip, if any, from the specimen.
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