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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 specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated

qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this technical report.
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1. SCOPE:

1.1 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.

1.2 Classification:

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

1.2.1 Part numbers: 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 color code
sheet number and size (AWG) (see table I) (Insulated wire only)

(see 3.1) (see table III)

*In the event that a wire is specified in the applicable specification sheet with two alternative
finished wire diameters for the same conductor size, the hyphen preceding the color indicator in
the part number shall be replaced by the designator “V” (variation) to form the part number of the
additional permitted construction.

2. APPLICABLE DOCUMENTS:

2.1 Government documents:

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

specified herein.

SPECIFICATIONS

FEDERAL
TT-1-735 - Isopropyl Alcohol.
UU-T-450 - 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

MIL-W-81822/2
MIL-W-81822/3

MIL-W-81822/4

MIL-W-81822/5

MIL-W-81822/6

MIL-W-81822/7

MIL-W-81822/8

MIL-W-81822/9

MIL-W-81822/10

MIL-W-81822/11

MIL-W-81822/12

MIL-W-81822/13

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

Full document details: SAE AS81822A

Polymer and Copolymer.

Wire, Electrical, Solderless Wrap, Polyethylene Terephthalate-
Polyester Laminated Tape Insulation, Silver Coated Solid Conductor.
Cancelled, 3 March 1982

Wire, Electrical, Solderless Wrap, Extruded Polyvinylidene Fluoride
(PVDF) Insulation, Silver Coated Solid Conductor.

Wire, Electrical, Solderless Wrap, Polyimide Coating Over Extruded
Polytetrafluoroethylene (PTFE) Insulation, Silver Coated Solid
Conductor.

Wire, Electrical, Solderless Wrap, Fluorocarbon/Polyimide Tape and
Polytetrafluoroethylene (PTFE) Insulation, Silver Coated Solid
Conductor.

Wire, Electrical, Solderless Wrap, Extruded Polytetrafluoroethylene
(PTFE) Insulation, Silver Coated Solid Conductor.

Wire, Electrical, Solderless Wrap, Polyamide Jacket Over Extruded
Polyvinyl Chloride (PVC) Insulation, Tin Coated Solid Conductor.
Wire, Electrical, Solderless Wrap, Polyamide Jacket Over Extruded
Fluorinated Ethylene Propylene (FEP) Insulation, Silver Coated Solid
Conductor.

Cancelled, 3 March 1982

Wire, Electrical, Solderless Wrap, Uninsulated, Silver Coated Solid
Conductor

Wire, Electrical, Solderless Wrap, Uninsulated, Gold Coated Solid
Conductor

Wire, Electrical, Solderless Wrap, Uninsulated, Tin Coated Solid
Conductor.

Wire, Electrical, Solderless Wrap, Extruded Ethylene-
Tetrafluoroethylene (ETFE) Insulation, Silver Coated Solid Conductor.
Cancelled, 20 September 1977

Wire, Electrical, Solderless Wrap, Extruded Ethylene-
Chlorotrifluoroethylene (ECTFE) Insulation, Silver Coated Solid
Conductor.
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21.1 (Continued):
STANDARDS
FEDERAL
FED-STD-228 Cable and Wire, Insulated; Methods of Testing.
MILITARY
MIL-STD-104 Limits for Electrical Insulation Color.
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-109 Quality Assurance Terms and Definitions.
MIL-STD-129 Marking for Shipment and Storage.
MIL-STD-454 Standard General Requirements for Electronic Equipment.

2.2 Other publications:

2.3

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

The following documents form a part of this specification to the extent specified herein. The effective
issues of the documents shall be the issues which are listed as DoD adopted in the current DoDISS
and, if applicable, the supplement thereto.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 3
ASTM B 33

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

ASTM D3159

Soft or Annealed Copper Wire, Specification for.

Tinned Soft or Annealed Copper Wire for Electrical Purposes,
Specification for.

Oxygen-Free Electrolytic Copper - Refinery Shapes, Specification for.
Silver-Coated Soft or Annealed Copper Wire, Specification for.
Hydrogen Embrittlement of Copper, Test for.

High-Strength, High-Conductivity, Copper-Alloy Wire for Electronic
Application, Specification for.

Modified ETFE-Fluoropolymer Molding and Extrusion

(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).

Full document details: SAE AS81822A
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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 requirements applicable to all wire 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  Conductor types: All conductors shall be solid conductors of the following types, as specified in
the acquisition contract or order (see 6.2.1), and indicated in the part numbers of the wire. The
conductors 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 accordance with
ASTM B 624.

3.3.1.2 Conductor coating: The conductor coating shall be tin, silver, or gold as 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.

Documents

Document Sharing Hub

Full document details: SAE AS81822A


http://www.avadocuments.com/doc/sae-as81822a
http://www.avadocuments.com/doc/sae-as81822a

SAE AS81822A Page 7 of 27

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 Conductor resistance: The electrical resistance of conductors in the finished wire shall conform
to the requirements of table I.

3.3.1.7 Hydrogen 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 specified in table | without cracking or breaking.

3.3.2 Insulation material (see 4.6.9 for certification of conformity to this requirement): Insulation
material shall be as specified in the applicable specification sheet (see 3.1). The 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 identical with new material in performance
characteristics. This rule shall apply to all ingredients and components used. The following
requirements for specific materials are also applicable:

3.3.2.1 Fluorocarbon-polyimide tape: When fluorocarbon-polyimide tape is specified in the specification
sheet, the 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 specified in the
specification sheet, the material shall be in accordance with MIL-P-46122.

3.3.2.4 Extruded ethylene-tetrafluoroethylene: When extruded ethylene-tetrafluoroethylene is specified
in the specification 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 Color of insulated wire: The finished insulated wire shall be of a uniform solid color as specified in
the acquisition contract. Unless otherwise specified in the contract or specification sheet, the color
shall conform to MIL-STD-104, class 1, when examined in accordance with 4.6.15. When code
numbers are used in acquisition documents, part numbers, or elsewhere to indicate the insulation
colors, the code shall be in accordance with table Ill. Fastness of color to heat exposure shall be in
accordance with 3.5.7.

3.5.3 Splices (see 4.6.16 for certification of conformity to this requirement):

3.5.3.1 Splices in insulated wire: Unless otherwise specified in the acquisition contract (see 6.2.1), all
insulated wire in any unit package shall be a single continuous length or shall be joined by
conductor splicing to form a single continuous length. All wire spliced to form such a continuous
length shall be taken from the same inspection lot (see 4.5.1.1). Splices of the conductor shall be
butt brazed and shall not cause the conductor diameter to exceed the outside diameter of the
insulated wire. Splices shall be marked by stripping the insulation 2 to 4 inches on each side of
the splice. The minimum length of wire between any two splices, counting spark test failures also
as splices (see 3.5.4), or between a splice or spark test failure and a wire end shall be 100 feet.
Unless otherwise specified in the contract or applicable specification sheet, the minimum
average length of wire between splices (including spark test failures and wire ends as equivalent
to splices) shall be 1000 feet in any drum, reel or spool except that the minimum distance
between splices, similarly determined, for wires with polytetrafluoroethylene as an insulation
component shall be 500 feet in any drum, reel or spool. This exception shall not apply to
copolymers.

3.5.3.2 Splices in uninsulated wire: Splices shall not be permitted in uninsulated wire. The wire in each
unit package of uninsulated wire shall be in one continuous length with no splices.

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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3.5.5 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.

3.5.6 Cold bend: There shall be no evidence of physical or electrical damage to the wire insulation,
when tested as specified in 4.6.21.

3.5.7 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
requirements of 3.5.2

3.5.8 Insulation cut-through: When the insulated wire is tested as specified in 4.6.23, the cutting edge of
the testing instrument shall not penetrate to the conductor and there shall be no electrical
breakdown of the insulation.

3.5.9 Resistance to fluids: When tested as specified in 4.6.25, the insulated wires shall not increase in
diameter by more than 10 percent and shall not show dielectric failure.

3.5.10 Fungus resistance: The finished wire shall be fungus resistant in accordance with Requirement 4
of MIL-STD-454, either by the recognized inherent fungus-inertness of all components (Group 1
materials of Requirement 4), or for wires with components not included in Group 1 of Requirement
4, by passing the fungus resistance test specified in that requirement (see 4.6.28).

3.5.11 Workmanship: All details of workmanship shall be in accordance with manufacturing practice for
high grade wire for electronic purposes. The wire insulation shall be smooth and free of cracks,
splits, irregularities and imbedded foreign material.

4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified in the
contract or purchase order, the contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.
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