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NOTICE

This document has been taken directly from U.S. Military Specification MIL-W-81822A, Supplement 1,
Amendment 2 and contains only minor editorial and format changes required to bring it into
conformance with the publishing requirements of SAE technical standards. The initial release of this
document is intended to replace MIL-W-81822A, Supplement 1, Amendment 2. Any part numbers
established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption

of government s
unrevised gover

level, and (b) theuse of the existing government specification or standard formatt

Under Departme

of portions of
ment specifications and standards without consensus voting at the<SAE Committee

t of Defense policies and procedures, any qualification requirements(and associated

qualified productg lists are mandatory for DOD contracts. Any requirement#€lating to qualified products

lists (QPL’s) has

not been adopted by SAE and is not part of this technicCal report.
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1. SCOPE:

1.1

1.2

1.2.1

Scope:

This specification covers both insulated and uninsulated solid conductor wire, designed for
solderless wrap connections in electrical and electronic devices and equipment. The terminations of
the wire are intended to be made with hand or automatic tools which wrap the wire, under tension,
around terminal pins (commonly called wrapposts) to form solderless wrapped connections.

Classification:

The wires shall be as described in the applicable military specification sheets.
Part numbegrs: Part numbers of the wires shall be coded as in the following-example:
M81822/1 - A30 - 9
Specification Conductor type (see 3.3.1.1) Insulation coflor code
sheet npumber and size (AWG) (see table I) (Insulated wifre only)
(see 3.1) (see table| III)
*In the event that a wire is specified in the applicable specification sheet with twg alternative

finished wite diameters for the same conductor size, the hyphen preceding the @

the part nu
additional

2. APPLICABLE

2.1

2.1.1

Government

Specificatig
standards ¢
Standards

specified h

mber shall be replaced by the desighator “V” (variation) to form the pa
ermitted construction.

DOCUMENTS:
documents:

ns and standards: Unless otherwise specified, the following specific:
f the issue disted in that issue of the Department of Defense Index of

Brein.

SPECIFICA

olor indicator in
art number of the

htions and
Bpecifications and

DoDISS)specified in the solicitation form a part of this specification to the extent

ATIONS

FEDERAL

TT-1-735
UU-T-450

- Isopropyl Alcohol.
- Tissue, Facial.
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21.1 (Continued):
MILITARY
MIL-H-5606 - Hydraulic Fluid, Petroleum Base; Aircraft, Missile and Ordnance.
MIL-C-12000 - Cable, Cord, and Wire, Electric, Packaging of.
MIL-M-20693 - Molding Plastic, Polyamide (Nylon), Rigid.
MIL-G-45204 - Gold Plating, Electrodeposited.
MIL-P-46112 - Plastic Sheet and Strip, Polyimide.
MIL-P-46122 - Plastic Molding and Extrusion Material, Polyvinylidene Fluoride

MIL-W-81822/1

Polymer and Copolymer.
Wire, Electrical, Solderless Wrap, Polyethylene Tere

phthalate-

MIL-W-818p2/2
MIL-W-818p2/3

MIL-W-818p2/4

MIL-W-818p2/5

MIL-W-818p2/6

MIL-W-818p2/7

MIL-W-818p2/8

MIL-W-818p2/9

MIL-W-818p2/10

MIL-W-818pR2/11

MIL-W-818p2/12

MIL-W-818p2/13

Polyester Laminated Tape Insulation, Silver Coated
Cancelled, 3 March 1982

Wire, Electrical, Solderless Wrap, Extruded Pelyviny,
(PVDF) Insulation, Silver Coated Solid Conductor.
Wire, Electrical, Solderless Wrap, Polyimidée Coating

Solid Conductor.

idene Fluoride

Over Extruded

Polytetrafluoroethylene (PTFE) Insulation, Silver Coated Solid

Conductor.
Wire, Electrical, Solderless Wrap;.Fluorocarbon/Poly

imide Tape and

Polytetrafluoroethylene (PTFE) Insulation, Silver Coated Solid

Conductor.

Wire, Electrical, Solderless Wrap, Extruded Polytetrz
(PTFE) Insulation, Silver Coated Solid Conductor.
Wire, Electrical, Solderless Wrap, Polyamide Jacket
Polyvinyl Chloride.(PVC) Insulation, Tin Coated Solic
Wire, Electrical’Solderless Wrap, Polyamide Jacket
Fluorinated-Ethylene Propylene (FEP) Insulation, Sil
Conductor.

Cancelled, 3 March 1982

Wirey Electrical, Solderless Wrap, Uninsulated, Silve
Conductor

Wire, Electrical, Solderless Wrap, Uninsulated, Gold
Conductor

Wire, Electrical, Solderless Wrap, Uninsulated, Tin C
Conductor.

Wire, Electrical, Solderless Wrap, Extruded Ethylene

fluoroethylene
Over Extruded

I Conductor.
Over Extruded
ver Coated Solid
r Coated Solid
Coated Solid

oated Solid

Tetrafluoroethylene (FTFF) Insulation Silver Coate

Solid Conductor.

MIL-W-81822/14
MIL-W-81822/15

Cancelled, 20 September 1977

Wire, Electrical, Solderless Wrap, Extruded Ethylene-
Chlorotrifluoroethylene (ECTFE) Insulation, Silver Coated Solid

Conductor.
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211

2.2

2.3

(Continued):
STANDARDS

FEDERAL

FED-STD-228

MILITARY

MIL-STD-104
MIL-STD-105

Cable and Wire, Insulated; Methods of Testing.

Limits for Electrical Insulation Color.

Sampling Procedures and Tables for Inspection by Attributes.

MIL-STD-1(09
MIL-STD-1[29
MIL-STD-454

Quiality Assurance Terms and Definitions.
Marking for Shipment and Storage.
Standard General Requirements for Electronic_Equif

bment.

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

Other public

The following
issues of the
and, if applic

AMERICAN

ASTM B 3
ASTM B 33

ASTM B 170
ASTM B 298
ASTM B 577,
ASTM B 624

ASTM D315

tions:

documents form a part of this specificatiof’to the extent specified he
documents shall be the issues which are listed as DoD adopted in th
able, the supplement thereto.

SOCIETY FOR TESTING ANDMATERIALS (ASTM)

D

Soft or(Annealed Copper Wire, Specification for.
Tinned Soft or Annealed Copper Wire for Electrical |
Specification for.

Oxygen-Free Electrolytic Copper - Refinery Shapes

bd from the

ein. The effective
e current DoDISS

PuUrposes,

Specification for.

Silver-Coated Soft or Annealed Copper Wire, Specification for.

Hydrogen Embrittlement of Copper, Test for.
High-Strength, High-Conductivity, Copper-Alloy Wirg
Application, Specification for.

Modified ETFE-Fluoropolymer Molding and Extrusio

for Electronic

n

(Application for copies should be addressed to the American Society for Testing and Materials,
1916 Race Street, Philadelphia, PA 19103.)

Order of precedence:

In the event of a conflict between the text of this specification and the references cited herein, the
text of this specification shall take precedence over all references except the associated military
specification sheets (see 3.1).
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3. REQUIREMENTS:

3.1 Specification sheets:
The requirements for the wire covered by this specification shall be as specified herein and in
accordance with the applicable military specification sheets. In the event of any conflict between this

specification and the requirements of the specification sheet, the requirements of the specification
sheet shall govern.

3.2 Classification of requirements:

The requiren" ents applir\:hln toallwire are classified herein as follows:

Requirement Paragraph
Materials 3.3
Construction 3.4
Finished wire 3.5

3.3 Materials:

3.3.1  Conductor:

3.3.1.1  Conductdr types: All conductors shall be salid conductors of the following typgs, as specified in
the acquisition contract or order (see 6.2A4), and indicated in the part numbers|of the wire. The
conductofs of the finished wire shall meet the requirements of table | for the applicable type. The
composition of the three types prior.to’application of the conductor coating shall be as follows:

Type A Soft or annealed copper solid wire in accordance with ASTM B 3.

Type B Soft or annealed oxygen-free copper solid wire in accordance with grade 2 of
ASTM B 170.

Type C High.strength, high conductivity, copper alloy solid wire in accordanfe with
ASTM B 624.

3.3.1.2 Conductorcoating— T he conductor coating shatibe tin, sitver, or gofdas specified in the
applicable military specification sheet. The coating shall be in accordance with ASTM B 33 for tin
coating, ASTM B 298 for silver coating, or MIL-G-45204, type |, grade A, class 1 for gold coating,
except that the requirement of MIL-G-45204 for completion of all mechanical operations before
plating shall not apply (i.e., wires may be drawn after plating). Silver coatings shall be a minimum
of 40 microinches thick, when determined in accordance with ASTM B 298.
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3.3.1.3 Continuity and adherence of conductor coating (finished wire): Tin coated conductors taken
from finished wire shall pass the coating continuity and coating adherence tests of ASTM B 33.
Silver or gold coated conductors taken from finished wire shall pass the coating continuity test of
ASTM B 298.

3.3.1.4 Conductor diameter: The diameter of conductors taken from finished wire shall conform to the
requirements of table I.

3.3.1.5 Conductor tensile strength and elongation: The tensile strength and elongation of conductors
taken from finished wire shall conform to the requirements of table I.

3.3.1.6 Conduotot&swmeimeedd&&sw&eﬁmsbeuire shall conform
to the requirements of table I.

3.3.1.7 Hydroger embrittlement (type B conductors only): When conditioned and tested as specified in
4.6.8, type B conductors taken from the finished wire shall withstand-the minimum number of
bends spgcified in table | without cracking or breaking.

3.3.2 Insulation material (see 4.6.9 for certification of conformity tothis requirement): |nsulation
material shall be as specified in the applicable specification sheet (see 3.1). Thg use of reclaimed
or recycled|insulation materials is not prohibited under this'specification, but such materials, if
used, shall have been reclaimed or recycled by such processes that the materials have not been
degraded, are free of contaminants, and are identicakwith new material in performance
characteris{ics. This rule shall apply to all ingredients and components used. The following
requirements for specific materials are also apglicable:

3.3.2.1 Fluorocarpon-polyimide tape: When fluorocarbon-polyimide tape is specified in the specification
sheet, thg material shall be type Il of MIL-P-46112.

3.3.2.2 Extruded [polyamide: When extruded polyamide is specified in the specication|sheet, it shall be
in accordance with MIL-M-20693, composition A, type lll, grade E.

3.3.2.3 Extruded [polyvinylidene fluoride: When extruded polyvinylidene fluoride is spgcified in the
specificatjon sheet,-thie material shall be in accordance with MIL-P-46122.

3.3.2.4 Extruded [ethylehe-tetrafluoroethylene: When extruded ethylene-tetrafluoroethylene is specified
in the spdcification sheet, the material shall be type | or type Il of ASTM D3159.

3.4 Construction:

Construction of the wire shall be as specified herein and in the applicable military specification sheet.
The wire shall consist of a single solid conductor, coated in accordance with the specification sheet,
and shall be either uninsulated or covered with a uniform concentric insulation as specified in the
specification sheet.
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3.5 Finished wire:

The finished insulated wire shall conform to the requirements of table Il and those of the applicable

military specification sheet. The requirements of 3.5.1 through 3.5.11 also apply. The requirements
of table 1l and of 3.5.1 through 3.5.11, which are applicable to uninsulated wire, shall be as specified
in the specification sheet.

3.5.1

Concentricity of insulation: The concentricity of the wire insulation, when determined as specified

in 4.6.13, shall be 80 percent, minimum. In addition, for insulations comprising two or more layers,
the concentricity of the primary insulation, when determined as specified in 4.6.13, shall be

70 percent,

minimum.

3.5.2 Colorofins
the acquisit
shall confor
numbers ar
colors, the g

accordance
3.5.3 Splices (se¢
3.5.3.1 Splices in
insulated
conductof
length sha
butt braze
insulated
the splice
as splices
Unless ot
average [
to splices
between s
compone
copolyme

3.5.3.2 Splices in

A

Llated wire: The finished insulated wire shall be of a uniform solid co
on contract. Unless otherwise specified in the contract or specificatio
M to MIL-STD-104, class 1, when examined in accordance with’4.6.1
b used in acquisition documents, part numbers, or elsewhereto indic
ode shall be in accordance with table Ill. Fastness of colonto heat ex
with 3.5.7.

» 4.6.16 for certification of conformity to this requirement):

insulated wire: Unless otherwise specified‘in‘the acquisition contrac
wire in any unit package shall be a single~¢ontinuous length or shall i

Il be taken from the same inspectiorlot (see 4.5.1.1). Splices of the g
d and shall not cause the conductor diameter to exceed the outside q
wire. Splices shall be marked by stripping the insulation 2 to 4 inches
The minimum length of wire'‘between any two splices, counting spark
(see 3.5.4), or between aysplice or spark test failure and a wire end s
nerwise specified in the.contract or applicable specification sheet, the
bngth of wire between splices (including spark test failures and wire e
shall be 1000 feet’in any drum, reel or spool except that the minimu
bplices, similarly-determined, for wires with polytetrafluoroethylene as
nt shall be 600 feet in any drum, reel or spool. This exception shall n
[S.

uninsulated wire: Splices shall not be permitted in uninsulated wire.

or as specified in
n sheet, the color
5. When code

ate the insulation
posure shall be in

(see 6.2.1), all
e joined by

splicing to form a single continuous length. All wire spliced to form guch a continuous

onductor shall be
liameter of the

5 on each side of

test failures also
hall be 100 feet.

minimum

hds as equivalent
n distance

an insulation

bt apply to

The wire in each

aof nninat ntintarce leanath anbidn

unit pack

as
AgC YT Ot

Intad wira chall he
A2

} ath N~
thatee-whe-Shat-be-Hr-ohe-coRtideds Torgt WHARHRS ISP

[aYa]
COo.

3.5.4 Spark test: Spark test in accordance with 4.6.17 shall be performed upon 100 percent of the
insulated wire supplied under this specification. All insulation failures in this test shall be cut out of
the wire or shall be marked by stripping the insulation 2 to 4 inches on each side of the failure.
Each failure shall be considered equivalent to a splice in determining conformity to the
requirements of 3.5.3.1 for distance between splices.
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Curl: The curl of wire, taken from the unit package, shall be a minimum of 10 inches in diameter,
when determined as specified in 4.6.18.

Cold bend: There shall be no evidence of physical or electrical damage to the wire insulation,

d as specified in 4.6.21.

Heat resistance: When tested as specified in 4.6.22, the insulation shall not shrink more than the
value specified in the applicable specification sheet, shall not show evidence of physical damage
and shall not show electrical breakdown under the specified voltage. Unless otherwise specified in
the specification sheet, the color of the finished wire after heat exposure shall still meet the color

ut-through: When the insulated wire is tested as specified in 4.6.23; i
instrument shall not penetrate to the conductor and there shall be no
of the insulation.

to fluids: When tested as specified in 4.6.25, the insulatéd wires shg
y more than 10 percent and shall not show dielectric failure.

istance: The finished wire shall be fungus resistant in accordance wi
-454, either by the recognized inherent fungus-inertness of all comp¢(
f Requirement 4), or for wires with components not included in Group
ng the fungus resistance test specified in-that requirement (see 4.6.2

hip: All details of workmanship shallbe in accordance with manufact
wire for electronic purposes. The wire insulation shall be smooth an
ularities and imbedded foreign material.

URANCE PROVISIONS:

SAE

3.55

3.5.6
when teste

3.5.7
requirements of 3.5.2

3.5.8 Insulation ¢
the testing
breakdown

3.5.9 Resistancg
diameter b

3.5.10 Fungus reg
of MIL-STL
materials o
4, by passi

3.5.11 Workmans
high grade
splits, irreg

4. QUALITY ASS

41

Responsibiliy for inspection:

Unless other
performance
contract or p
performance
Government

wise specified\in the contract or purchase order, the contractor is resj
of all inspéction requirements as specified herein. Except as otherwi
Lirchase order, the contractor may use his own or any other facilities {
of the’inspection requirements specified herein, unless disapproved

specification
conform to p

he cutting edge of
electrical

|l not increase in

th Requirement 4
bnents (Group 1

1 of Requirement
B).

Liring practice for
1 free of cracks,

bonsible for the

se specified in the
suitable for the

by the

s set forth in the

The Government reserves the right to perform any of the inspection

7S | - 'H ol al 4+ L
WITCTT SULIT MMOSPTULLHUTTS dI'T UTTITICTU TITLTOooAl'y (U doSoUlT SUPPIITS Al

rescribed requirements.

1d services
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411

4.2

4.3

4.4

441

441

441

441

A

2

3

Certification of quality: When specified (see 4.5.1.5, 4.6.9 and 4.6.16), certification of quality may
be submitted by the contractor. Such certification, however, shall not relieve the contractor from
the obligation of meeting, with his finished wire, all performance requirements of this specification
and applicable specification sheet, including the requirement for which the certification of quality
was submitted. The submitting of the certification of quality shall not restrain the Government from
exercising the inspection prerogatives reserved under 4.1.

Inspection conditions:

Except as otherwise specified in the applicable test method or specification sheet, the conditions of
temperature and humidity for all tests shall be in accordance with section 6 of FED-STD-228.

Classification

The inspectid
shall consist

a. Process
b. Inspectio
c. Inspectio

Process confrol inspection:

of inspections:

n requirements specified herein are classified as quality confefmancs
pf the following:

control inspection (see 4.4).
n of finished wire (see 4.5).
n of packaging (see 4.7).

b inspection and

Process confrol inspection comprises tests and examinations of such a nature that they cannot be

performed on
most approp
the tests listg
acquired und

Sampling f
Conductd
of finishe

sample.

Insulation
certificati

the finished wire as submitted for.inspection and therefore must be
iate stage of the manufacturing-operations. The process control test
d in table IV. Process control inspection shall be performed on every
er this specification.

Dr process control inspection:
r type and coating: From the conductor to be used in each inspectio

i wire, four 20xfoot lengths shall be selected in such a manner as to b

matefial: If the acquisition contract requires test of the insulation ma

conducted at the
5 shall consist of
lot of wire

n lot (see 4.5.1.1)
P a representative

terial, rather than

b-of conformity (see 4.6.9), a representative sample, sufficient for dg

termining

conformit

4 4l - lal 4 - [l b o s £ 4 s - ()
LU 1E appliCdulc TTiatetial speuliLatult U 101 alty IEstny reyuiirceu v

the acquisition

contract, shall be selected from the insulation extrusion material to be used for each lot of
finished wire. When tapes or yarns are to be tested, four representative lengths, sufficient for

determini

ng conformity of the material, shall be selected.

Splices: If the acquisition contract requires final inspection of splices rather than certification of

conformity (see 4.6.16), the sample for this inspection shall be 100 percent of the wire of each lot
and 100 percent of the wire shall be inspected at the stage of manufacture and by the procedure

specified

in 4.6.16.
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SAE

4414 Sparktest: The sample for spark test of the insulated wire shall be 100 percent of the wire of
each lot. One hundred percent of the insulated wire shall be subjected to this test at the stage of
manufacture and by the procedure specified in 4.6.17.

4.4.2 Effect of process control inspection: No lot of conductor, which fails to conform to the process
control requirements of table |V, shall be used in wire which is to be furnished under this
specification. No insulation material, which fails to conform to the process control requirements,
either by an accepted certification of conformity or by test (see 4.6.9), shall be used in insulated
wire of this specification. No unit package of insulated wire shall be offered for acceptance unless
100 percent of the wire in the package has been subjected to the specified spark test procedure
and has also, by an accepted certification of conformity (see 4.6.16), or by inspection (see 4.6.16),

4.5

Inspection of
provided in 4.
acquired und

4.5.1

4511

45.1.2

4513

been determined to comply with the splicing requirements of 3.5.3.1.

No unit package of

Inspection of

uninsulated

(see 4.6.16),

wire with ng

Sampling fg
terms used

Inspectior
without pn
considere

change shall constitute a new lot.( Any shipment containing more than one lot s

separate

wire shall be offered for acceptance unless it has been by certificatio
or by inspection (see 4.6.16), been determined to comprise one cor
splices.

the finished wire:
the finished wire shall consist of the examinations and tests listed in t4
5.1.5, complete inspection of the finished wire shall be performed on

pr this specification.

r inspection of the finished wire: MIL-STD-109 shall apply for definiti
herein. For purposes of this specification, the following shall apply:

lot: All finished wire of one part number produced in a continuous p
ocess change or raw material change and shipped at the same time
d an inspection lot. Any interruption of the product run due to materis

ots identified to facilitate inspection (see 5.3).

Unit of prg
package (
contains
package

Sample upit:_\The sample unit for quality conformance inspection shaII be a piec

selected ¢

shall beconsidered a unit of product.

pduct: The unit©f;product for determining lot size for sampling shall
f finished wirg;. whether drum, reel or spool, except that when the un
ore than_830;000 feet of wire, each 30,000 feet or residual fraction th

n of conformity
tinuous length of

ble V. Except as
every lot of wire

bn of inspection

roduction run
shall be

| or process

shall have the

e one unit
t package
breof in the unit

be of finished wire

to permit all

applicable examinations and tests Unless otherW|se speC|f|ed in the acqmsmon contract (see
6.2.1), the length of the sample unit shall be two hundred feet. Not more than one sample unit
shall be taken from a single unit of product. Unless otherwise specified in the contract, the
sample unit, except for the curl test specimen, may be obtained either during the winding
operation of the unit package or from the finished unit package. The curl test specimen shall be
obtained from the finished unit package (see 4.6.18).


https://saenorm.com/api/?name=38cde10aca71476be4e84e038e0e657a

SAE

AS81822A

Page 12 of 27

4514

Inspection level and acceptable quality level (AQL): Except as provided in 4.5.1.5 and 4.6.12.2,

the inspection level for all examinations and tests of finished wire, including group A
characteristics and group B characteristics of table V, shall be S-3 and the AQL shall be 2.5

percent d

4515

efective units in accordance with MIL-STD-105.

Certification of group B characteristics: Unless otherwise specified in the acquisition contract

(see 6.2.1), the test requirements for group B characteristics of table V may be satisfied by the
contractor’s certificate of conformity to these requirements, supported by certification that wire of
the same part number, manufactured within the preceding two years by the same manufacturer
by identical processes and of identical formulation, has been subjected to and has passed these
tests. Such certification, however, shall not restrain the Government from exercising the

inspectio
4.5.1.6 Rejection
contains
inspectio
unaccept
MIL-STD

4.6 Methods of ¢
4.6.1 Examinatio
to this sped
covered by

4.6.2 Conductor

46.3 Conductor

determined

a) Inrnrngnﬁ\lpe reserved under 4 1

criteria: If the quality conformance sample for any inspection |ot of fi

more defective sample units than permitted by the AQL specified in 4
N lot represented by that sample shall be rejected. Dispositioh of insf
Able under initial quality conformance inspection shall be‘in"accordan
105.

xamination and test:
n of product: All samples of wire shall be examined carefully to deterr

ification and to the applicable specification sheets with regard to reqy
specific test methods.

coating: Conformity of tin) silver and gold conductor coatings to 3.3.1
by the methods of ASTM B 33, ASTM B 298 or MIL-G-45204, respe

4.6.4 Continuity
requireme
gold coatin
Tin coating
ASTMB 3
When prep

that the co

subjected to each applicable test from each sample unit and the sample unit shal

defective if

nd adherence 6f Conductor coating (finished wire): The tests for con
ts of 3.3.1.3ar continuity and adherence of tin coatings and for cont
s shall beperformed on specimens of coated conductor taken from
shall.be-tested for continuity and adherence by the applicable procs
. Silvéror gold coatings shall be tested for continuity by the procedure

nished wire
5.1.4, the

ection lots found
ce with

hine conformance
irements not

fype: Conformity of types A, B and C conductor to the conductor typé requirements of
3.3.1.1 shall be determined by ASTM B 3,;)ASTM B 170 and ASTM B 624, respe

ctively.

.2 shall be
Ctively.

formity to the
nuity of silver or
he finished wire.
dures of

e of ASTM B 298.

ring the conductor specimens from insulated wire, extreme care sh

the specimen fails to pass a test.

Il be exercised
pecimen shall be
| be considered
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4.6.5

4.6.6

46.7

4.6.8

46.9

Conductor diameter: The diameter of conductor removed from the finished wire

shall be

determined by method 1431 of FED-STD-228. One specimen shall be tested from each sample
unit. The sample unit shall be considered defective if the specimen fails to meet the requirements

of 3.3.1.4.

Conductor tensile strength and elongation: The determination of these characte

ristics shall be

made on conductor specimens removed, undamaged, from the finished wire. The test procedure
shall be method 3211 of FED-STD-228. Five specimens from each sample unit shall be tested and

the results averaged to determine compliance of the sample unit.

Conductor resistance: The conductor resistance test shall be performed in accordance with
N . . : )

method 60210

temperaturg of 20°C (68°F) or the result shall be corrected to that temperature.
shall be tegted from each sample unit. (NOTE: For insulated wire, it is coenvenie
50-foot, mihimum, wire specimen for the conductor resistance test, thelnsulatio
and the wet dielectric strength test. If the same specimen is used fordhe three te
be performed in that order.)

Hydrogen ¢mbrittlement (type B conductors only): Specimens approximately th
length shall be taken from the finished wire and the insulation, if any, shall be re
coated conductors, the conductor coating also shall be removed from the specin
hydrogen
conditioned and tested without prior removal of the coating. The specimens sh3
accordance with procedure D (reverse bend test) of ASTM B 577. Three specin
tested from each sample unit and the unit shall be considered defective if any sy
withstand the specified minimum number of bends without cracking or breaking.

Insulation material: Unless otherwise specified in the acquisition contract (see 6
contractor’s certification of confermity shall be acceptable as meeting the requirg

wire shall be one
be made at a
One specimen

nt to use the same
N resistance test
sts, the tests shall

ee inches in
moved. For tin
nens prior to

gonditioning and bend testing, but silver,eoated and gold coated specimens may be

Il be tested in
hens shall be
ecimen fails to

2.1), the
ements of 3.3.2.

Such certiffcation, however, shall not relieve the supplier from the obligation of meeting, with his

finished wire, all performance requirements, including insulation performance re
specificatign and the specification sheet, and it shall not restrain the Governmern

Juirements, of this
t from exercising

the inspectjon prerogatives reserved under 4.1. If the acquisition contract requires evidence of

insulation material’eonformity other than certification, the material shall be testec
the applicable material specification referenced in this specification or to any req

| for conformity to
Lirements listed in

the acquisition,‘contract.
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4.6.10 Insulation tensile strength and elongation: These tests shall be made on five-inch insulation
specimens prepared by cutting specimens of finished insulated wire of that length and removing
the conductor without damage to the insulation. The test procedure for tensile strength shall be
method 3021 of FED-STD-228 and for elongation shall be method 3031 of FED-STD-228, except
that the rate of travel of the power-actuated grip of the testing machine for both tests shall be
8 inches, maximum, per minute. The initial separation of the gage marks for elongation shall be
1.000 £ .003 inch. Calculation of the cross-sectional area of the specimens shall be as follows:

Area = 0.7854 (X2 - Y2) square inches.

Where:

X = diamet
Y = diamet

Five specin

compliance
4.6.11 Finished w
caliper hav
be measur
near the m
conform wi
4.6.12 Wire weigh
4.6.12.1).
when teste
drums, reel
be rejected

br of finished wire in inches.
br of conductor in inches.

nens from each sample unit shall be tested and the resultscaveraged
of the sample unit.

h the specified diameter.

I: The weight of each lot of finished‘wire shall be determined by proc

ots failing to meet the wire weight requirement of the applicable spe
1 in accordance with procedure’l, shall be subjected to procedure Il (
s or spools failing to meet.thé requirements of the applicable specific
The sampling plan of 4.5.1.4 is not applicable in procedure Il.

4.6.12.1 Procedur
measure

e |: The length and)weight of a specimen at least 10 feet long shall b
and the resultant measurements converted to pounds per 1,000 fee

4.6.12.2 Procedurg Il: Thenét weight of the finished wire on each drum, reel or spool g
by subtrafting the:tare weight of the drum, reel or spool from the gross weight g
spool corftainingthe finished wire. Each net weight of wire shall be divided by t
accurately determined length and the resultant figure converted to pounds per

re diameter: The diameter of the finished wire shall’be determined w
ng a vernier scale graduated to indicate 0.0001 inch. Each sample ur
d at three places, one measurement near each end of the unit and g
dpoint. The sample unit shall be considered defective if any measurement fails to

fo determine

ith a micrometer
it of the wire shall
ne measurement

edure | (see
cification sheet,
see 4.6.12.2). All
ation sheet shall

e accurately
.

hall be obtained

f the drum, reel or
ne corresponding,
1,000 feet. When

wood or other moisture absorbent materials are used for reel or spool construction, weight
determinations shall be made under substantially uniform conditions of relative humidity.
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4.6.13 Concentricity of insulation: The concentricity of the insulation shall be measured on a cross-
section of the finished wire at suitable magnification. If the wire construction includes additional
layers (e.g., jacket or insulation coating) outside the primary insulation, separate determinations
shall be made for the primary insulation and finished wire. In making the determination, the
minimum thickness of the primary insulation or total insulation wall, as applicable, shall be located
and measured in the cross-section. The maximum thickness of the primary insulation or total
insulation wall shall be located and measured in the same cross-section. The percent concentricity
is 100 times the ratio of the minimum measurement to the corresponding maximum measurement.
Three cross-sections shall be measured in each sample unit and the unit shall be considered
defective if the concentricity of the primary insulation or the finished wire of any cross-section fails
to conform to 3.5.1.

4.6.14 Insulation pull-off force: The determination of insulation pull-off force shall be m

4.6.141

46.14.2

Apparatug: The testing machine shall be as specified in method 30211of-FED-
that the rate of travel of the power-actuated grip shall be 8 inches, maximum, |
insulatior] stripping tool shall be a metal plate with a clearance halewhich shall
conductof diameter of the test specimen by not more than 0.00Dinch for wire

26, 0.002 inch for sizes 24 and 22 and 0.003 inch for sizes 20%nd 18. This stri
fixed immovably opposite the power-actuated grip in such/a’manner that the ¢
clearancg hole is in the pull force axis. For measuring-the force necessary to

hde as follows:

STD-228, except
pber minute. The
be larger than the
sizes 30 through
pping tool shall be
bnter of the

bull the insulation

from the gonductor, the apparatus shall be equipped with a force gage accurate to within £ 5

percent gnd designed to hold at the maximum obtained value.

Procedure: The specimen shall be prepareddby carefully removing (without dg
conductof) 4 inches of the insulation from.one end of a 6-inch length of the wir
trimming fthe insulation and conductor flush at the other end so as to have 1-5
inch of updamaged insulation left an{the conductor. The stripped end of the sy
passed through the hole in the stripping plate and attached to the grip or hook
using carg not to apply load to.the insulated end of the specimen during this o
power activated grip of thetesting machine shall then be activated, moving at
maximuny, per minute and applying tension in line with the wire and the center
stripping plate until the.insulation is pulled completely from the wire. The maxi
registered by the gage during the test shall be considered the insulation pull-o
specimer)s shall.be-tested from each sample unit and the sample unit shall be
defective|unless the pull-off force for each specimen falls within the range spe

mage to the

e under test and
8 inches + 1/16
ecimen shall be
of the force gage,
peration. The

B inches,

of the hole in the
mum force

f force. Three
considered

cified in the

specificalion,sheet.

4.6.15 Color of insulated wire: The insulated wire shall be examined visually for conformity to 3.5.2.
When applicable, the standard color chips of MIL-STD-104, class 1, shall be employed for visual
comparison with the insulation color of the wire.
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4.6.16 Splices: Unless otherwise specified in the acquisition contract (see 6.2.1), the contractor’s
certification of conformity shall be acceptable as meeting the requirements of 3.5.3. Such

4.6.17

4.6.18

certification, however, shall not restrain the Government from exercising the insp

ection

prerogatives reserved under 4.1. If the acquisition contract requires inspection of splicing, one
hundred percent of the wire shall be examined for conformity to the requirements for splices in
insulated wire (see 3.5.3.1), or for absence of splices in uninsulated wire (see 3.5.3.2). The final
inspection of splices shall be made either subsequent to, or concurrently, with the spark test (see
4.6.17), if applicable, as the wire is wound into the shipping drums or on shipping reels or spools.

For insulated wire, determination shall be made that all wire in any unit package

has been spliced

into one continuous length, unless otherwise specified (see 6.2.1), and that wire of separate lots is
not present in the same unit package. Splices not conforming to the specified construction in

insulated wij

feet betwegn splices or equivalent (spark test failures or wire ends, see 3.5.3.1),
the averagg distance between splices or equivalent to fall below the specified min
the drum, reel or spool (see 3.5.3.1) shall be cut out and the residual portions sh
For uninsulpted wire, determination shall be made that all wire in any ghit packa
continuous|splice-free length.

Spark test:
into the shipping drums or on shipping reels or spools, exceptthat it shall preceq
concurrently with the inspection of splices, if the latter inspection is required in th
contract (sge 4.6.16). The test shall be conducted by method 6211 of FED-STD-
chain electfode at the test voltage specified in the applicable specification sheet
wire moving at a rate which subjects each point_ en the insulation to 9 cycles of v
12 cycles
marked by ptripping the insulation 2 to 4 inches on each side of the failure (see ]
hundred pgrcent of the insulated wire shallbe subjected to this test.

Curl: This jest shall be made only en specimens cut from unit packages. The n
specimenstested shall correspond-as nearly as possible to the number of samplg

ure less than 100
or which cause
imum average for
all be respliced.
je is in one

The spark test shall be the final test made on the-ifisulated wire as the wire is wound

e or be made

€ acquisition

P28, using a bead
(see 3.1) with the
bltage at 60 Hz or

voltage at 3,000 Hz. All insulationdailures shall be cut out of the wire or shall be

.5.4). One

imber of
b units required by

the specifigd inspection level(see 4.5.1.4), except that not more than one specimen shall be taken

from any unit package. In making the test, an undisturbed 30 inch specimen of W
package shall be placed.an’a smooth flat surface. The diameter of the circular cy
then be determined tothe nearest 1/4 inch.

ire cut from a unit
rl of the wire shall
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4.6.19

4.6.20

4.6.21

Insulation resistance: The insulation resistance test shall be performed in accordance with method
6031 of FED-STD-228, modified as follows:

a. A suitable megohm bridge with comparable accuracy may be substituted for the measuring
apparatus described in the method.

b. The specimen shall be a 50-foot, minimum, length of insulated wire (see note in 4.6.7).
c. The test voltage shall be 500 volts DC with the conductor maintained at high potential.

d. The period of immersion before test shall be a minimum of 4 hours.

e. The resjstance shall be determined after one minute of electrification at thet¢st potential.

f. The tes] temperature shall be 20 + 2°C (68 + 3.6°F), the test result for the spgpcimen in this
temperature range being recorded without application of a temperature correction factor and
converted to megohms-1,000 feet by the following calculation:

Total specimen resistance (megohms) X immersed length (feet)

Megohms-1, feet =
egohins-1,000 fee 1000

One specimen shall be tested from each sample unit.

Wet dielectfic strength: The wet dielectric test shallbe conducted by method 6111 of
FED-STD-328, except that the immersion period before test shall be four hours, minimum, and that
at least 1-1J2 inches, at each end of the specimen, shall extend above the water|during the
immersion period and during performance of the test. For test of the wire in initial condition, the
specimen length shall be 50 feet (see notevin 4.6.7) and one specimen shall be tested per sample
unit. As a gupplementary test (e.g., after cold bend or fluid immersion), the specimen length shall
be as specified in the applicable test procedure. Test voltage for wet dielectric stfength shall be as
specified in|the specification sheet.

Cold bend:| One end of a vertically suspended 18-inch specimen of insulated wire shall be
fastened to|a horizontally. positioned rotatable mandrel in a cold chamber and the other end of the
specimen shall be weighted with the load weight specified in the applicable specification sheet.
The diametgr of thexmandrel shall also be as specified in the specification sheet. Provision shall be
made for rgtatingithe mandrel by means of a handle or control located outside the cold box. After
the conditigning specified in the specmcatlon sheet and while spemmen and mandrel are still at the
drel by revolving
the mandrel at apprOX|mater 1/4 revolution per second until 12 inches of the specimen have been
wrapped. The specimen shall then be unwound and rewound for the same length in the opposite
direction in a similar manner. The coiled specimen shall be removed from the cold chamber
without straightening and allowed to stabilize to room temperature. The specimen shall be
examined visually for cracks or other physical damage to the insulation and shall be subjected to
the wet dielectric test of 4.6.20. One specimen shall be tested from each sample unit.
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4.6.22 Heat resistance: A 12-inch specimen of insulated wire, cut so that the insulation and conductor are
flush at both ends of the wire, shall be subjected to the heat conditioning specified in the applicable
specification sheet. During conditioning, the specimen shall be suspended in such a manner as
not to touch other specimens or the sides of the conditioning chamber. The specimen shall then be
removed from the conditioning chamber and allowed to cool to room temperature. The shrinkage
of the insulation shall be measured as the distance the primary insulation has receded from the
end of the conductor at the specimen end where the greater shrinkage has occurred. The
specimen shall then be wound manually, at room temperature, for five close turns of its mid-portion
or for its entire length, whichever is lesser, around a mandrel of the diameter specified in the
specification sheet and shall be removed from the mandrel as a helical coil. The insulation shall be
examined visually for cracklng delamlnatlon or other evidence of physical damage and for color
change, and ens shall be
tested fro each sample unit and the sample unit shall be considered defectlve f any specimen

4.6.23 Insulation qut-through: A specimen of insulated wire, 12 inches in length, shall be subjected to cut-
degree corner with the load specified in the applicable specificationysheet at the point of contact for
60 minutes| The center-line of the cutting edge shall be perpendicular to the axis of the wire. The
wire shall be supported on a smooth, flat, unyielding surface. “After completion of the
period and while still under load, the specimen-shall withstand, for on¢ minute, the
st voltage specified in the specification sheet; from cutting edge to cgnductor. Three
specimens[from each sample unit shall be tested and-the sample unit shall be conpsidered defective
if any specimen fails to meet the requirements of 3.5.8 under this test.
4.6.24 Insulation dielectric constant and power factor: The specimen shall be of sufficignt length that the
measured ¢apacitance shall be not less than 100 picofarads. The external surface shall be
grounded By application of sprayed metal or by immersion in mercury. The powér factor and the
capacitancg shall be determined by _either the bridge method or the resonant cirguit substitution
method, at foom temperature, at.a frequency specified in the specification sheet. [ The method shall
permit determination of the pewer factor with an accuracy of + 5 percent. The poyer factor shall be
measured (lirectly; the effective dielectric constant shall be calculated from the cppacitance
measuremeént and the configuration of the specimen as follows:

Ke = 136 Cllogyo (Dld).

Where:

Ke = Dielectric constant (effective).

C = Capacitance of specimen in microfarads per 1,000 feet.

D = Average outside diameter over dielectric (diameter of finished wire).
d = Average diameter of conductor.

One specimen shall be tested from each sample unit.
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4.6.25 Resistance to fluids: Twelve-inch specimens of insulated wire shall be gaged accurately to
determine their initial diameters. The specimens shall be bent into a U-shape on a radius of bend
not less than fourteen times the finished diameter of the wire and shall be immersed for 24 hours to
within two inches of their ends in each applicable fluid of the following list (using a separate
specimen for each fluid) at a temperature of 25° £ 5°C (77° £ 9°F). The fluids required for the wire
of each specification sheet shall be as specified in the applicable specification sheet. The fluids
shall be as follows:

a. Isopropyl alcohol, TT-I-735.

b. Hydraulic fluid, petroleum base, aircraft, missile, and ordnance, MIL-H-5606.

After remoyal from the test fluids, the specimens shall be conditioned in air at reom temperature for
one hour. Excess fluid shall be removed by wiping carefully with a dry cloth’) The diameters of the
specimens |shall be determined again and the percent change from the initial diameters shall be
computed. | The specimens shall then be subjected to the wet dielectricfest of 4/6.20. From each
sample unif, one specimen for each applicable test fluid shall be subjected to the fluid resistance
test.

4.6.26 Flammabilify:

4.6.26.1 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 provideladequate ventilation but to prevent drafts.
Means shall be provided to hold a 16-inch spegimen taut at an angle of 60 dedgrees from
horizonta| in a vertical plane parallel to and about 6 inches in front of the rear wall of the chamber.
The test flame shall be from a Bunsen-type gas burner with a 1/4-inch inlet, a needle valve in the
base for gas adjustment, a bore of 3/8 inch nominal, and a length of approximately 4 inches from
top to primary inlets. The burner shalbbe adjusted to furnish a 3 inch conical flame with an inner
cone appfoximately 1 inch in height.” A sheet of facial tissue conforming to UUFT-450 shall be
suspendgd horizontally 5 inches below the lower end of the test specimen and|at least 1/2 inch
from the ¢hamber floor so that any material dripping from the test specimen shill fall upon the
tissue.
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4.6.26.2 Procedure: A 16-inch specimen of insulated wire shall be marked at a distance of 6 inches from
its lower end to indicate the point for flame application and shall be placed in the specified 60
degree position in the test chamber. With the burner held perpendicular to the specimen and at
an angle of approximately 30 degrees from the vertical plane of the specimen, the hottest portion
of the flame shall be applied to the lower side of the wire at the test mark. The period of test
flame application shall be 30 seconds and the test flame shall be withdrawn immediately at the
end of that period. The distance of flame travel upward along the specimen from the test mark
and the time of burning after removal of the test flame shall be recorded; also the presence or
absence of flame in the facial tissue due to incendiary drip from the specimen. Charred holes or
charred spots in the tissue shall be ignored in the absence of actual flame. Breaking of the wire
specimens shall not be considered as failure provided the requirements for flame travel limits,

duration

shall be tested

from eac

4.6.27 Surface res
method 60
may be su
Three speq
compliancs

4.6.28 Fungus res

for the wirg

suitable in
requiremer
specificatig

of ﬂamﬂ7 and abhsence of inr‘pndinr\ll drippingc are met. QOne Qpp(‘imﬂ

N sample unit.

sistance: The insulation surface resistance shall be determined-in ac

11 of FED-STD-228, except that a suitable megohm bridge.6f compa

pstituted for the measuring apparatus described and the test voltage §
imens from each sample unit shall be tested and the fesults average
of the sample unit.

istance: A statement on the applicable specification sheet, that all m
of that sheet are listed in table | of Requirement 4, MIL-STD-454, as

fungus-inertness characteristics to be sg(listed shall be considered as
ts of 3.5.10 for fungus resistance. Wites not thus identified on the ay
n sheet as fungus-inert shall be subjected to the fungus resistance tg

Requiremgnt 4, MIL-STD-454, to determine their conformity to 3.5.10. Three sp

tested from

4.7 Inspection of
The packagi
requirementg

5. PACKAGING:

5.1 Preservation
Preservation
6.2.1).

51.1

the wire lot under test and all specimens must pass the test.
packaging:

ng of materials ready for shipment shall be examined to determine co
of section 5.

-packaging:

cordance with
rable accuracy
shall be 500 volts.
d to determine

aterials specified
fungus inert or are
b satisfying the
plicable

st specified in
ecimens shall be

hformity to the

requirements of MIL-C-12000 and as follows:

ase order (see

Level A: Level A preservation-packaging shall be in accordance with the level A packaging
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5.1.1.1

5.11.2

5.1.1.3

5.1.2 Level C: Le
MIL-C-120q0 for level’'C packaging.

5.2 Packing:

Drum: When drum packaging is specified (see 6.2.1), wire shall be supplied in

drums of 20

inches in diameter with a minimum core diameter of 12 inches. The interior walls of the drums

shall be clean and free of sharp edges and abrasive surfaces. Means shall be
the drum to prevent uncoiling or tangling of the wire due to rolling or handling d
The drums shall be suitably marked to reduce probability of mistreatment durin

employed within
uring shipment.
g shipping and

shall be palletized to minimize handling. All wire in any one drum shall be from one inspection lot
only. The wire in each drum of uninsulated wire shall be in one continuous splice-free length (see

3.5.3.2) and, unless otherwise specified in the acquisition contract (see 6.2.1),

the wire in each

drum of insulated wire shall be in one continuous length and, if spliced, shall conform to all
requirements of 3.5.3.1 for construction and spacing of splices. Both ends of the wire in each
drum shall be marked or tagged to faC|I|tate sampllng and utilization. Drums shall be packaged

with a max
insulated wire of AWG 26 and Iarger)

Reel: WHen reel packaging is specified (see 6.2.1), wire shall be supplied on T
maximum| reel diameter and a minimum core diameter of 8 inches. The€ interior
shall be clean and free of sharp edges and abrasive surfaces. The'wire shall tr:
of not less than 2 inches and not more than 12 inches on the reel. Means shal
the reel tg

wire in anly one reel shall be from one inspection lot only.<dhe wire in each ree

commended for

eels of 24 inches
walls of the reels
hverse a distance

be employed on

prevent uncoiling or tangling of the wire due to rollitig or handling during shipment. All

of uninsulated

wire shall[be in one continuous splice-free length (see 3.5.3.2) and, unless othgrwise specified in

the acquisgition contract (see 6.2.1), the wire in each.reel of insulated wire shall
continuous length and, if spliced, shall conform ta:all requirements of 3.5.3.1 for
spacing of splices. Both ends of the wire in eagh reel shall be marked or taggg
sampling pnd utilization. Reels shall be packaged with a maximum of 50,000 f
(Note: Reel packaging is recommended for insulated wire of AWG 28 and sma
uninsulatgd wire.)

Spool: en spool packaging is specified (see 6.2.1), the wire shall be unit pa
in the qugntity specified in the‘erder or contract. Uninsulated wire on each spo
continuous splice-free lengthy(see 3.5.3.2) and, unless otherwise specified in tf
contract (see 6.2.1), insulated wire shall conform to all splicing requirements off

vel C preservation-packaging shall be in accordance with the require

be in one
construction and
d to facilitate

bet of wire.

ller and for all

ckaged on spools
ol shall be in one
€ acquisition
3.5.3.1.

ments of

Packing shall be level A, B or C in accordance with MIL-C-12000. Unless otherwise specified in the
order (see 6.2.1), level C shall be applicable.
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