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(R) Wire, Electrical, Fluoropolymer-Insulated, Copper or Copper Alloy

RATIONALE

Update references, include amendment, clarify qualification/quality assurance requirements, add MIL-C-29606 conductor

requirements, add MIL-STD-2223 test methods, and include new requirements for hybrid wires

1. SCOPE

AS22759 specification
coated, or nickel-coatd
fluoropolymer insulatio
fluoride (PVF,), ethyler
used alone or in combi

1.1 Part Numbers
Unless otherwise speci
M22759/1 -22 -9
M22759/1: Applicable

-22: Wire Size: (see 3.]
-9: Insulation color (ses

1.2 Temperature Ratings of Finished Wires

The maximum conduct
2. APPLICABLE DOQ
The following publicatig

shall apply. The applica
event of conflict betw

covers fluoropolymer-insulated single conductor electrical wiresmade
d conductors of copper or copper alloy as specified in the applicable d
h may be polytetrafluoroethylene (PTFE), fluorinated ethylene propyleng
e-tetrafluoroethylene copolymer (ETFE), or other fluoropolymer resin. Thq
hation with other insulation materials.

fied part numbers are coded as in the following’example (see 3.5.5 and 3.5,

etail specification designator (see@:1)

)
3.5.5)

br temperatures of the finished wires for continuous use are specified in the
UMENTS
ns form:a part of this document to the extent specified herein. The latest iss

blecissue of other publications shall be the issue in effect on the date of thg
pen,'the text of this document and references cited herein, the text o

with tin-coated, silver-
etail specification. The
(FEP), polyvinylidene
fluoropolymer may be

detail specifications.
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Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.Sae.org.
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AS22759/1

AS22759/2

AS22759/3

AS22759/4

AS22759/5

AS22759/6

AS22759/7

AS22759/8

AS22759/9

AS22759/10

AS22759/11

AS22759/12

AS22759/13

AS22759/14

AS22759 Detal

Deicing/Anti-Icing Fluid, Aircraft, SAE Type |

Fire Resistant Hydraulic Fluid for Aircraft

Test Methods for Insulated Electric Wire

Assembly and Soldering Criteria for High Quality/High Reliability Soldered Wire and Cable Termination in

Aeros

Aeros(

Wire,
Condu

Wire,
Condu

Wire,
Condu

Wire,
Condu

Wire,
Condu

Wire,
Condu

Wire,
Coateq

Wire, |
Coateq

al’tT ‘VIC: I;b:cb
ace Standard for Hand-Held Wire Stripper Tools
| Specifications

Electrical, Fluoropolymer-Insulated, PTFE and PTFE-Coated Glass,
ctor, 600-Volt

Electrical, Fluoropolymer-Insulated, PTFE, and ‘PTFE-Coated-Glass,
ctor, 600-Volt

Electrical, Fluoropolymer-Insulated, TFE:Glass-TFE, Medium Weight,
Ctor, 600-Volt

Electrical, Fluoropolymer-Insulated;~TFE-Glass-FEP, Medium Weight,
ctor, 600-Volt

Electrical, Fluoropolymer-lnsulated, Abrasion Resistant Extruded PTFE,
ctor, 600-Volt

Electrical, Fluoropalymer-Insulated, Abrasion Resistant Extruded PTFE,
ctor, 600-Volt

Flectrical, Fldoropolymer-Insulated, Abrasion Resistant Extruded PTFE, N
Copper.Conductor, 600-Volt

Flectrical, Fluoropolymer-Insulated, Abrasion Resistant Extruded PTFE, M

Silver-Coated Copper

Nickel-Coated Copper

Nickel-Coated Copper

Silver-Coated Copper

Silver-Coated Copper

Nickel-Coated Copper

ledium Weight, Silver-

edium Weight, Nickel-

Copper Conductor, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Silver-Coated Copper Conductor, 1,000-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Nickel-Coated Copper Conductor, 1,000-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Silver-Coated Copper Conductor, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Nickel-Coated Copper Conductor, 600-Volt

Wire, Electrical, Fluoropolymer-insulated, FEP-PVF,, Medium Weight, Tin-Coated Copper Conductor,
600-Volt

Wire, Electrical, Fluoropolymer-Insulated, FEP-PVF,, Light Weight, Tin-Coated Copper Conductor, 600-

Volt
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AS22759/15

AS22759/16

AS22759/17

AS22759/18

AS22759/19

AS22759/20

AS22759/21

AS22759/22

AS22759/23

AS22759/28

AS22759/29

AS22759/30

AS22759/31

AS22759/32

AS22759/33

AS22759/34

AS22759/35

AS22759/41

AS22759/42

Wire, Electrical, Fluoropolymer-Insulated, FEP-PVF,, Light Weight, Silver-Coated High Strength Copper
Alloy Conductor, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded ETFE, Medium Weight,
Conductor, 600-Volt, 150°C

Tin-Coated Copper

Wire, Electrical, Fluoropolymer-Insulated, Extruded ETFE, Medium Weight, Silver-Coated High Strength
Copper Alloy Conductor, 600-Volt, 150°C

Wire, Electrical, Fluoropolymer-Insulated, Extruded ETFE, Light Weight, Tin-Coated Copper Conductor,
600-Volt, 150°C

Wire, ::U\.’tl ;\.,a:, r:UUIUPU:yIIICI :llou:atcd, E/\tludcd ET:_E, L;yht V‘v’c;yht, S;:VUI Coated High Strength

Coppef Alloy Conductor, 600-Volt, 150°C

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Silver-Coated High
Condugtor, 1,000-Volt

Strength Copper Alloy

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Nickel=Coated High Btrength Copper Alloy
Condugtor, 1,000-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TEE Silver-Coated High
Condugtor, 600-Volt

Strength Copper Alloy

Wire, Electrical, Fluoropolymer-Insulated, Extruded”TFE, Nickel-Coated High Btrength Copper Alloy
Condugtor, 600-Volt

Wire, [Electrical, Fluoropolymer-Insulated,~Extruded TFE, Polyimide Coated, |Silver-Coated Copper
Condugtor, 600-Volt

Wire, Electrical, Fluoropolymer-insulated, Extruded TFE, Polyimide Coated, [Nickel-Coated Copper
Condugtor, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Extruded TFE, Polyimide Coated, Silvef-Coated High Strength
Coppef Alloy Conductor, 600-Volt

Wire, Hlectrical, Flueropolymer-Insulated, Extruded TFE, Polyimide Coated, Nickel-Coated High Strength
Coppef Alloy Conductor, 600-Volt

Wire, HKlectrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Lightweight, Tin-Coated Copper,
150°C,| 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Lightweight, Silver-Coated High
Strength Copper Alloy, 150°C, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Normal Weight, Tin-Coated
Copper, 150°C, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Normal Weight, Silver-Coated
High Strength Copper Alloy, 150°C, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Normal Weight, Nickel-Coated
Copper, 200°C, 600-Volt

Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Normal Weight, Nickel-Coated
High Strength Copper Alloy, 200°C, 600-Volt
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AS22759/43  Wire, Electrical, Fluoropolymer-insulated, Cross-linked Modified ETFE, Normal Weight, Silver-Coated
Copper, 200°C, 600-Volt

AS22759/44  Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Light Weight, Silver-Coated
Copper, 200°C, 600-Volt

AS22759/45  Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Light Weight, Nickel-Coated
Copper, 200°C, 600-Volt

AS22759/46  Wire, Electrical, Fluoropolymer-Insulated, Cross-linked Modified ETFE, Light Weight, Nickel-Coated High
Strength Copper Alloy, 200°C, 600-Volt

A822759/80 ere, E:U\Jtl I\.’Q:, PU:thtl aﬂuul ucthy:cl ICIIPU:_YII T ||dc :I IOU:Gth, Llyht ‘VAV'U;yht, Tln Coated, Copper
Condugtor, 150°C, 600 Volts

AS22759/81  Wire, Klectrical, Polytetrafluoroethylene/Polyimide Insulated, Light Weight, ‘Silver|Coated, High Strength
or Ultra High Strength Copper Alloy, 200°C, 600 Volts

AS22759/82  Wire, Klectrical, Polytetrafluoroethylene/Polyimide Insulated, Light-Weight, Nickel|Coated, High Strength
or Ultrg High Strength Copper Alloy, 260°C, 600 Volts

AS22759/83  Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Normal Weight, $ilver Coated, Copper
Condugtor, 200°C, 600 Volts

AS22759/84  Wire, Electrical, Polytetrafluoroethylene/Polyimide™Insulated, Normal Weight, Nickel Coated, Copper
Condugtor, 260°C, 600 Volts

AS22759/85  Wire, [Electrical, Polytetrafluoroethylene/Pelyimide Insulated, Normal Weight,| Tin Coated, Copper
Condugtor, 150°C, 600 Volts

AS22759/86  Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Normal Weight, $ilver Coated, Copper
Condugtor, 200°C, 600 Volts

AS22759/87  Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Normal Weight, Nickel Coated, Copper
Condugtor, 260°C, 600 Volts

AS22759/88  Wire, [Electrical, ®olytetrafluoroethylene/Polyimide Insulated, Normal Weight,| Tin Coated, Copper
Condugtor, 1502C,600 Volts

AS22759/89  Wire, [Electrical, Polytetrafluoroethylene/Polyimide Insulated, Normal Weight,| Silver Coated, High
Strengih-or'Ultra High Strength Copper Alloy, 200°C, 600 Volts

AS22759/90 Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Normal Weight, Nickel Coated, High
Strength or Ultra High Strength Copper Alloy, 260°C, 600 Volts

AS22759/91  Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Light Weight, Silver Coated, Copper
Conductor, 200°C, 600 Volts

AS22759/92  Wire, Electrical, Polytetrafluoroethylene/Polyimide Insulated, Light Weight, Nickel Coated, Copper
Conductor, 260°C, 600 Volts

AS50881 Wiring, Aerospace Vehicle

AS9003 Inspection and Test Quality System
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2.2 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

MIL-STD-104

MIL-STD-129

MIL-STD-202

MIL-STD-681

MIL-STD-2223

MIL-PRF-5606

MIL-DTL-5624

MIL-DTL-12000

MIL-PRF-23699

MIL-C-43616

MIL-PRF-87252

MIL-PRF-7808

MIL-A-8243

MIL-DTL-83133

MIL-PRF-87937

MIL-W-29606

SD6

H4/H8

Limits for Electrical Insulation Color

Marking for Shipment and Storage

Electronic and Electrical Components Parts

Identification Coding and Application of Hookup and Lead Wire

Te
Hy|

Tu

Cable, Cord, and Wire, Electric; Packaging of

Lu

Clganing Compound, Aircraft Surface

Co

Lu

An

Tu

Clganing Compound, (Aerospace Equipment

Wi
Ex

Provisions Governing Qualification

5t Methods for Insulated Electric Wire
draulic Fluid, Petroleum Base; Aircraft, Missile and Ordnance

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

bricating Oil, Aircraft Turbine Engine, Synthetic Base

olant Fluid, Hydrolytically Stable, Dielectric
pricating Oil, Aircraft, Turbine Engine;"Synthetic Base
ti-icing and Deicing Defrosting-Fluid

'bine Fuel, Aviation, Kerosene Types, NATO F-34 (JP-8) and NATO F-35

e, Electricalg-Stranded, Uninsulated Copper, Copper Alloy, or Alumin
ension, General Specification For

Catalog of Commercial and Government Entities (CAGE)

um, or Thermocouple

(Battle Creek Customer Contact Center, Defense Logistics Information Service, 74 Washington
Avenue N., Battle Creek, Ml 49017-3084)
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2.3 Non-Government Publications
Publications are available at the address indicated for the type of specification listed (see 6.2).
2.3.1 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585,
www.astm.org.

ASTM B 286  Copper Conductors for Use in Hookup Wire for Electronic Equipment

ASTM D 149 Standard Test Method for Dielectric Breakdown Voltage and Dielectric Strength of Solid Electrical

I I H Ao | P el D [l H
nsu atng VIAlTTidis dat CUTTheTLiar muowceT TTTYUTTIUITS

ASTM D 471  Standdrd Test Method for Rubber Property

ASTM D 491 Standdrd Test Method for Determining Temperatures and Heats of ‘Transitiond of Fluoropolymers by
Differeptial Scanning Calorimetry

ASTM D 770  Standdrd Specification for Isopropyl Alcohol
ASTM D 792  Standdrd Methods of Test for Specific Gravity and Density of Plastics by Displacerment
ASTM D 882  Standdrd Test Methods for Tensile Properties of Thin,Plastic Sheeting
ASTM D 1153 MethylfIsobutyl Ketone (for Use in Organic Coatings)

ASTM D 1655 Standdrd Specification for Aviation Turbine Fuels

ASTM D 3032 Hook UYp Wire Insulation Standard Test-Method For

ASTM D 4591 Tempe¢rature and Heats Determining of Transition of Fluoropolymers by Differential Scanning Calorimetry
ASTM D 4814 Gasoline, Automotive, Combat
ASTM D 4895 Standdrd Specification for Polytetrafluoroethylene (PTFE) Resin Produced From Djspersion

2.3.2 ANSI Publicatipns

Available from Americgan.National Standards Institute, 25 West 43rd Street, New York, NY 10086-8002, Tel: 212-642-
4900, www.ansi.org.

ANSI-Z540.1 Laboratories, Calibration and Measuring and Test Equipment
2.3.3 ASQ Publications

Available from American Society for Quality, 600 North Plankinton Avenue, Milwaukee, WI 53203, Tel: 800-248-1946
(North America) or +1-414-272-8575 (International), www.asq.org.

ASQC-Z1.4 Sampling Procedures and Tables for Inspection by Attributes

ASQC-A8402 Quality Management and Quality Assurance - Vocabulary
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IPC-Association Connecting Electronics Industries Publications

Available from IPC, 3000 Lakeside Drive, Bannockburn, IL 60015, Tel: 847-597-2862, www.ipc.orqg.

J-STD-002
3. REQUIREMENTS

3.1 Acquisition Speci

Component Leads, Terminations, Lugs, wires, Solderability Tests For

fication and Detail Specifications

The requirements for the individual wires under this acquisition specification shall be as specified herein and in
accordance with the applicable detail specification (see 2.1.1). Unless otherwise specified below, any conflict between the

requirements of this sf
govern. If the acquisitid
the detail specificatiorn
otherwise specified by
revision in effect at issu

3.1.1
3.1.2
3.2 Qualification (sed
The wires furnished un|
the applicable qualifie
requirements are in acq

3.2.1 Conformity to (

Except for changes approved by the contract, it is-understood that wire supplied under contract sha

formulations, material
changes made after th
rejection.

3.3 Materials
Wire materials shall be

3.3.1 Conductor Mat

All detail specification provisions for resistance to tape abrasion are not regired.

All detail specifjcation provisions for acid resistance are not required.

cuiﬂbatiun al Id thuoc Uf thc: dctal: apcuiﬂ\,atiun, thc |cqu;|clllc||ta Uf thc Y
n specification refer to a detail specification for a required value and that

, the acquisition specification requirement does not apply to that-deta
contract or purchase order, product purchased to this specification shall b
ance of the contract or purchase order (see 6.3).

4.4)

der this specification shall be products, which-are authorized by the qualify
l products list at the time set for opening of contract bids or purchas
ordance with Table 4 and the detail specification.

Dualified Sample

sources, and manufacturing processes as approved by the qualifying ag
e qualification approyakdate, unless accepted by the qualifying activity, m

as specified herein or as specified in the detail specification.

brial(sée 4.5.1.1)

etail specification shall
alue is not specified in
| specification. Unless
e supplied to the latest

ng activity for listing on
e orders. Qualification

Ul be the same material
tivity. Any unapproved
ay constitute cause for

All conductors shall me

3.3.2

et the material requirements of MIL-W-29606.

Insulation Material (see 4.5.1.2)

All fluoropolymers used in any type of insulation shall be as specified herein and in the detail specification and shall
contain no additives except those required as wetting agents in suspensoids, pigmentation for colors, and lubricants used
in extrusion. Fillers shall be added only when required by the applicable detail specification. The use of reclaimed or
recycled insulation materials is not prohibited, but if used, the recycled materials shall not have been degraded, are free
of contaminants, and are identical with materials in performance. The physical properties of the fluoropolymer insulating
materials shall be as specified in Table 1.

3.3.2.1

Polytetrafluoroethylene (PTFE) Resin Material

Unless otherwise specified in the detail specification, the PTFE resin shall conform to ASTM D 4895.
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3.3.2.2 PTFE Coated Fibrous Glass Yarns Material

Unless otherwise specified in the detail specification, all fibrous glass yarns used in braiding shall be coated with PTFE
resin to the extent of not less than 15% by weight of the coated yarn. In addition, after each braid application, the braid
shall be coated with PTFE. This coating shall be a PTFE finisher, PTFE extrusion, or PTFE unsupported tape.

3.3.2.3 PTFE Coated Fibrous Glass Tapes Material

Unless otherwise specified in the detail specification, all fibrous glass tapes used in insulation shall contain not less than

50% of PTFE by weight of the coated tape.

3.3.2.4

Fluoropolymer/Polyimide/Fluoropolymer Tapes Material

Unless otherwise sped
herein.

3.4  Finished Wire Cg
3.4.1 Conductor Con
All conductors shall be
3.4.1.1 Conductor E
3.4.1.1.1 Conductor
The individual strands
the whole soft or anne
minimum elongation:

Sizes 24 and smaller -
Sizes 22 and larger - 1
There shall be no tensi
3.4.1.1.2 Conductor

Unless otherwise spec
and ultra high strength

fied in the detail specification, fluoropolymer/polyimide/fluoropolymer tape

nstruction (see 4.5)

struction (see 4.5)

constructed in accordance with MIL-W-29606.

ongation and Tensile Strength of Finished Wire (see 4.5.12)

Soft or Annealed Copper (see 4.5.12.1)

removed from finished wires with soft.of,annealed copper conductors, wire
hled copper conductor removed from-finished wire, sizes 22 and smaller, 5
5% (Minimum)

D% (Minimum)

e strength requirements for soft or annealed copper conductors.

High Strength-Alloy Copper (see 4.5.12.2)

fied in the detail specification, the whole conductor removed from finished

alloy-copper conductors shall exhibit elongation of 6% minimum, and te
D606.

s shall be as specified

sizes 20 and larger, or
hall have the following

vires with high strength
hsile breaking strength

conforming to MIL-W-2

3.4.1.2

Conductor Stranding (see 4.5)

Conductor stranding shall be as specified in the detail specification.

3.4.1.3

Conductor Diameter (see 4.5.2)

The diameter of the conductor shall be as specified in the detail specification.

3.4.14

Conductor resistance s

Conductor Resistance (see 4.5.11)

hall be as specified in the detail specification.


https://saenorm.com/api/?name=33a4b709df1f16b96a33092f30222fef

SAE

AS22759 Revision A

-10 -

3.4.2

Insulation Construction (see 4.5)

Insulation construction shall be as specified in the detail specification.

3.4.2.1 Insulation Ta

pe Splices

Splices shall be permitted in the insulation tapes provided the performance characteristics of the finished wire are not
affected. No splice in one layer of insulation tape shall be so positioned on the wire as to overlap any part of a splice in
another layer of insulation tape. The measured maximum diameter of the finished wire at a splice in the insulation tape
shall not exceed the measured diameter of the finished wire where no tape splice is present by more than five times the
nominal thickness of the tape in which the splice occurs (seven times for single-tape insulations). Splices of the outer
insulation tape shall not be longer than 1 inch and not more than one splice of the outer insulation tape shall occur in any

150 feet of the finished
3.5 Finished Wire D¢
The finished wire shall
3.5.1
Unless otherwise spec
insulation, shall be sul
shall be performed befq
3.5.2 Insulation Strip|
All insulation shall be r
otherwise specified in t
AS5457 and the condu
the conductor when vie
3.5.2.1 Insulation St
For wire size 26 throug

3.5.3 Insulation Con

The concentricity requirement.'shall apply to both the primary insulation and the finished
apply/1o. tape-wrap constructions. When required in the detail specification, the minimum wall

requirement shall not

Primary Insulation Flaws (see 4.5.1.3)

sign (see 4.5)

be constructed as specified in the detail specification.

fied in the detail specification, one hundred percent of.ithe wire, following ap
jected to the spark test, impulse dielectric test, or the high frequency spa
re the application of any additional layers to the wire.

ping (4.5.4)

padily removable by conventional wirestripping devices without damage tg
ne detail specification, the insulation-shall be removed in accordance with th
ctor shall be found “acceptable” as.defined by AS5457. There shall be no e
wed using normal or correctivewvision, without magnification.

ip Force (4.5.4.1)

n 14, the strip force'shall be in accordance with the detail specification.

entricity and Wall Thickness (see 4.5.13)

thickness shall be as s;recified in the detail specification.

plication of the primary
rk test. This evaluation

the conductor. Unless
e recommended tool in
idence of insulation on

vire. The concentricity

3.5.4 Finished Wire |

nsulation Flaws (see 4.5.6)

One hundred percent of the finished wire shall pass either the impulse dielectric test or the high frequency spark test. This

test shall be performed

during the final winding of the wire on shipment spools or reels.
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3.5.5 Insulation Color Marking (see 4.5)

The color of the finished wire shall be as indicated by the insulation color designator (see 1.1) of the wire part number.
The first digit of the designator shall indicate the background insulation color and the succeeding digits, if any, shall
indicate the colors of the stripes, bands, or tracers. The insulation color designator of the wire shall be listed in MIL-STD-
681, System | (differentiation color coding for chassis wiring). The preferred color and any applicable restrictions on
available colors are indicated in the individual detail specification. Unless otherwise specified in the detail specification,
the color of the background insulation shall be in accordance with MIL-STD-104, Class 1. Alternate Munsell color limits for
the background insulation may be used for laser marking when specified in the detail specification. The color of stripes,
bands, or tracers shall be in accordance with MIL-STD-104, Class 1. The designation code for color marking of stripes or
bands shall be in accordance with MIL-STD-681.

3.5.6 Insulation Identi#ication-Rrinted-Markirg-(see4-5)
Unless otherwise specffied in the detail specification, the finished wire shall be identified by(a printed marking applied to
the outer surface of thg wire. The printed identification shall be at intervals of 6 to 60 inches,\as maasured from the end of
one complete marking [to the beginning of the succeeding complete marking. The identification mark shall not be applied
by hot stamp marking qr other methods that significantly penetrate the insulation.
3.5.6.1 Part Number|Marking (see 1.1)

The first marking on the wire shall be the part number.

3.5.6.1.1 Color Marking Code Exemption

The color code portion of the part number is not required in the printed marking but is required in all reference
documentation. At the pption of the wire supplier, the color code portion of the part number (see 1.1l) may be included but,
if included, it shall be included in its entirety, not in part.

3.5.6.2 Manufacturef ldentification

The second marking pn the wire shall be the-manufacturer's identification in accordance wjith the manufacturer's
Commercial and Government Entity (CAGE) listed in publication H4/H8.

3.5.6.3 Detail Specif|cation Revision Letter

The third marking on|the wire shall be the latest revision letter specified for the detail spqcification. If the detail
specification has no reyision letter,the revision letter is not required.

3.5.6.3.1  Supply of Jatest-Revision

Unless otherwise specified in the purchase order, the supplier has 12 months from the date of the revision of a
specification sheet to supply product to that latest revision or 12 months from issuance of this document (revision A) for
existing detail specifications dated prior to this document revision.

3.5.6.4  Wire Printed Marking Example

An example of how the marking appears on the wire is as follows (for color marking option see 3.5.6.1):

M22759/1-22 12814 REV A
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3.5.6.5 Identification Marking Color

Unless otherwise specified in the detail specification, the printing shall be green in color in accordance with MIL-STD-104,
Class 1, except that when the wire is any color against which green is difficult to distinguish, the printing shall be white.
Identification printing shall be applied with the vertical axes of the printed characters lengthwise of the wire when the
nominal diameter of the finished wire is 0.050 inches or smaller. The vertical axes of the printed characters may be either
crosswise or lengthwise of the wire when the nominal diameter of the wire exceeds 0.050 inch. All printed characters shall
be complete and legible.

3.5.6.6  Stripe Identification

The colored stripes or bands, if used, shall be in accordance with MIL-STD-681.

3.5.7 Insulation Circumferential Elongation for (extruded PTFE or abrasion resistant PTFE insuldtion) (see 4.5.1.2.3)

The thin insulation slug|shall not split or crack.

3.5.8 Insulation Resigtance (see 4.5.7)

The insulation resistang¢e shall be as specified in the detail specification.

3.5.9 Diameter (see #.5.3)

The finished wire diaméter shall be as specified in the detail specification.
3.5.10 Weight (see 4.5.5)
The finished wire weight shall be as specified in the detail specification.

3.5.11 Insulation State of Sinter (see 4.5.37)

Layers of insulations s
3.5.12 Workmanship

All details of workmans

see 4.5)

hip shall be in.ac¢ordance with high grade aircraft wire manufacturing pract

all meet the state of sinterrequirement as specified in the detail specificatign.

>

ce. The insulation shall

be free of cracks, splits] irregularities;-and imbedded foreign material.

3.6  Finished Wire Pdrformanee Requirements (see 4.5)

3.6.1 Marking Durabllity(see 4.5.9)

Identification of product printing (see 3.5.5 and 3.5.6), when applied to the outer surface of the finished wire, shall be
capable of withstanding the durability test for the number of cycles and with the weight specified in the detail specification.
This test shall not be required when the identification marking (see 3.5.5 and 3.5.6) is under a clear jacket, or on braided
tracers.

3.6.2 Insulation Wrap (see 4.5.8)

3.6.2.1 Extruded Insulation ("wrap back test")

Wire insulation composed entirely of extruded material or polyimide-coated extruded material shall show no cracking of
the insulation.
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3.6.2.2

Tape or Braid Insulation (Mandrel Test)

Wire with tapes, braids, or both tapes and braids as components of the insulation shall show no insulation cracking or

dielectric breakdown.

3.6.3

Insulation Blocking (see 4.5.10)

Adjacent turns or layers of the wire shall not stick to one another.

3.6.4 Conductor Strand Adhesion (see 4.5.30)

When required by the detarl specrfrcatron the conductor shall contain the total number of strands specified in the detail

specification. When 1€

accordance with 4.5.3
metallic bonded groupq
total count of unbonde
be less than 0.70 times

3.6.5 Conductor Sold

Unless otherwise sped|
strands shall be tested
be as defined in J-STD
3.6.6 Insulation Shri
Insulation shrinkage sh
3.6.7 Insulation Low
The insulation shall ha
3.6.8 Insulation Ther

The insulation shall no
flaring of the insulation
3.6.9 Wicking (see 4

The wire shall not exce

D, the total number of unbonded srngle strands pIus the number of me
of strands in the specimen shall be not less than 13. For all other conduct
the number of strands in the conductor.
erability (see 4.5.29)
fied in the detail specification, conductors of finished wires that have tin
002. The test is not applicable to finished wires with nickel coated strands (|
kage (see 4.5.14)

all not exceed that specified in the in the,detail specification.

Temperature Resistance (see 4.5.16)

e no visible cracks or dielecttic' breakdown.

mal Shock (see 4.5.17)

shrink or elongate greater than that specified in the in the detail specificg
layers.

5.15)

ed the Wweight gain or travel beyond dye length specified in the detail specifi¢

ires are examined in
allic bonded pairs and
brs (7 strands, etc.) the

| single strands metallic bonded pairs of strands, and metallic bonded grolyips of strands shall not

coated or silver coated

for solderability. The requirement for acceptable solder coverage of the sfranded conductor shall

see 6.1).

tion. There shall be no

ation.

3.6.10 Life Cycle (see

4.5.19)

Unless otherwise specified in the in the detail specification, there shall be no change in color of the insulation. Change in
marking color shall not be considered. There shall be no observed cracks or splits when subjected to the bend test and no

dielectric breakdown of

the insulation.

3.6.11 Fluid Immersion (see 4.5.24)

The finished wire shall not exceed the diameter specified in the in the detail specification by more than 5%. The wire shall
exhibit no cracking or insulation dielectric breakdown.

3.6.12 Humidity Resis

tance (see 4.5.25)

The finished wire shall be in accordance with the insulation resistance specified in the in the detail specification.
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3.6.13 Surface Resistance (see 4.5.26)

The finished wire shall be in accordance with the surface resistance specified in the detail specification.

3.6.14 Smoke Resistance (see 4.5.27)

The finished wire shall exhibit no visible smoke.

3.6.15 Flame Resistance (see 4.5.18)

Unless otherwise specified in the detail specification, the wire insulation, once the flame has been removed, shall be self
extinguishing prior to the t|me specmed in the deta|l speC|f|cat|on and flame travel shaII not exceed the specified length.

When specified in the gete

sizes 24 and smaller s
flame requirement is m

3.6.16 Wet Arc Propal

hall not be conS|dered as a failure provided the requwement for flame trav&
et

jation Resistance (see 4.5.31)

When wet arc propagation resistance is required in the detail specification, a minimium of 67 total w

wire and 64 total wires
dielectric test in any on

3.6.17 Dry Arc Propad
When the finished wire
weight wire and 64 totg
wet dielectric test in an

3.6.18 Dynamic Cut-th

When dynamic cut-thrg

for light weight wire shall pass the wet dielectric test. No more than three

of the wire specimens in
el limits and duration of

ires for medium weight
wires shall fail the wet

b bundle. The actual damage area shall not be more than 3 inches in any one wire.

ation Resistance (see 4.5.32)

dry arc propagation is required in the detail’specification, a minimum of 67

total wires for medium

| wires for light weight wire shall pass the:wet dielectric test. No more than {hree wires shall fail the

one bundle. The actual damage areachall not be more than 3 inches in a
rough (see 4.5.33)

ugh is required in the detail'specification, the minimum average dynamic cu

given temperature shall be tested in accordance-with 4.5.33 except that the cutting blade edgd

radius £ 0.001 inch rad
3.6.19 Forced Hydroly
When the forced hydro

3.6.20 Insulation Cros

us.

sis (see 4.5.34)

y one wire.

t-through (pounds) at a
shall be a 0.005 inch

ysis is required in the detail specification, the insulation shall exhibit no dielgctric breakdown.

slink Proof and Accelerated Aging (see 4.5.21)

When the insulation crgsslink proof and accelerated aging is required in the detail specification, ch

ange in marking, color,

or pitting shall not be considered. There shall be no observed cracks or splits when subjected to the bend test and no
dielectric breakdown of the insulation.

3.6.21 Thermal Index

(see 4.5.35)

When the thermal index is required in the detail specification, the finished wire shall have the thermal index rating at the
time and temperature specified.

3.6.22 UV Laser Marking (see 4.5.36)

When the UV laser marking is required in the detail specification, the finished wire outer surface shall be ultraviolet (UV)
laser markable. Unless otherwise specified in the detail specification, the mark shall meet a minimum contrast level of

55%.
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3.6.23 Continuous Lengths (see 4.5.28)

The individual continuous lengths of wire in each qualification lot shall be of such footage that when inspected the
gualification lot shall conform to the Schedule A continuous length requirements of Table 2 or to the Schedule B
continuous length requirements of Table 3, as applicable. Unless the contract or order that was used to produce the
gualification lot specifies otherwise, the footage of the individual continuous lengths in each spool or reel shall be marked
on the spool or reel in the sequence in which the lengths will be unwound from the spool. For production lots (see 5.1.1),
the applicable schedule shall be as specified in the detail specification.

TABLE 2 - MINIMUM CONTINUOUS WIRE LENGTHS (SCHEDULE A REQUIREMENTS)

Required Minimum Percent of the Total Inspection
\ALL [« 1 + + H o +1 1 +lo oo + Tl
VVITO OILT LULT UULQHC M ouUrtirmuuu o I_UIIHLI o OUTTALTT 1TTIAll
(Range) 300 ft 100ft | 50ft 25 ft
30-20 50% 80% | 100% —
18-14 30% 80% | 100% —
12-10 — 50% 80% 100%
8-4 — 20% 50% 100%
2-1 — — 50% 100%
0-0000 — — 30% 100%

TABLE(3 - MINIMUM CONTINUOUS WIRE LENGTHS (SCHEDULE B REQUIREMENTS)

Required Minimum Percentof‘the Total Inspection
Wire Size | Lot Footage in Continugus Lengths Greater Than
Range 500 ft 250 ft | 100ft | 50 ft 25 ft
30-6 85% — 100% | — —
4-2 — 85% — 100% —
1-0000 — o 85% — 100%

4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility fof Inspection

Unless otherwise spegified in the contract or purchase order, the supplier is responsible for the performance of all
contract inspection regpirements as specified herein. Except as otherwise specified in the contracq or purchase order, the
supplier may use any facilities Suitable for the performance of the inspection requirements| specified herein. The
purchaser or qualifying activity\has the right to perform any of the inspections set forth in thg standard where such
inspections are deemegl necéessary to assure supplies and services conform to prescribed requirements.

4.1.1 Responsibility for’Compliance

All items must meet all applicable requirements of this product standard. The inspection set forth in this standard shall
become a part of the supplier’s overall inspection system or quality program. The absence of any inspection requirements
in the standard shall not relieve the supplier of the responsibility of assuring that all products comply with all requirements
of the contract. Sampling in quality conformance does not authorize submission of known defective material, either
indicated or actual, nor does it commit the purchaser to acceptance of defective material.
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4.1.2 Classification of Inspections

The inspection requirements under this specification are classified as follows:

a. Supplier process inspections (see 4.3)

b. Qualification inspections (see 4.4)

c. Quality conformance inspections (see 4.4.3)
d. Inspection of packaging (see Section 5)

4.2 Standard Test Conditions

Unless otherwise specified herein or in the detail specification, all measurements and tests shall’'be
of 15 to 35 °C (59 to 95 °F) at air pressure of 650 to 800 millimeters of mercury, and arelative
Whenever these condifions must be closely controlled in order to obtain more reproduciblé result
temperature, relative hyimidity, and atmospheric pressure conditions of 25 +0, -2 °C (7/+ 0, -3.6 °
Humidity, and 650 to 800 millimeters of mercury shall be used.

4.2.1 Test Equipment and Inspection Facilities

Test and measuring equipment and inspection facilities of sufficient accuracy, quality, and quantity
of the required inspection shall be established and maintained by the supplier. The establishmen
calibration system to cpntrol the accuracy of the measuring and test equipment shall be in accor
Z540-1 or equivalent standards.

4.3 Process Controls
The supplier shall co
processes is not requi

accordance with AS9(
disapproval.

trol all processes in accordance with AS9003 or equivalent. Independ
d, however the qualifying-activity reserves the right to inspect any of the
03. Failure to comply beeause of the qualifying activity inspection may

made at temperatures
humidity of 45 to 75%.
5; for referee purposes,
F), 50% * 12% Relative

to permit performance
and maintenance of a
lance with ANSI/NCSL

ent certification of the
supplier’s processes in
result in qualification
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TABLE 4 - QUALIFICATION AND QUALITY CONFORMANCE REQUIREMENTS
Group1,2&3 In-process
Requirement | Test Method Quality Quality
Inspection Tests Paragraph Paragraph Conformance | Conformance
Conductor material 3.3.1 45.1.1 4.4.3.1
Insulation material 3.3.2 4.4.5.2 4431
Conductor and insulation splices 34.1&3.4.2 | 44.3.2.3 4.4.3.1
Primary insulation flaws 3.5.1 4.4.3.2.4 4.4.3.1
Insulation circumferential elongation 3.5.7 4.4.3.2.5 4.4.3.1
Conductor construction 3.4.1 4.5 1
Conductor elongatipn 3T TILI T 12 T
Conductor tensile kreak strength 3.4.1.1.2 4.412.2 1
Conductor stranding 3.4.1.3 4.5 1
Conductor diametey 3.4.14 4.5.2 1
Conductor resistange 3.4.15 4.5.11 1
Insulation construcfion 3.4.2 4.5 1
Finished wire consfruction 3.5 4.5 1
Insulation stripping 3.5.2 454 1
Insulation color mafking 3.5.5 45 1
Insulation identification printed marking 3.5.6 4.5 1
Insulation resistande 3.5.8 4.5.7 1
Diameter 3.5.9 4.5.3 1
Weight 3.5.10 4.5.5 1
Insulation state of dinter 3.5.11 4.5.37 1
Workmanship 3.5.12 4.5 1
Marking durability 3.6 45,9 1
Insulation concentrcity and wall thickness 3.5.3 45.13 2
Insulation blocking [2/ 3.6.3 45.10 2
Conductor strand adhesion 3.6.4 4.5.30 2
Conductor solderalility 4/ 3.6.5 4,5.29 2
Insulation shrinkagg 3.6.6 45.14 2
Insulation low temperature resistance 3.6.7 45.16 2
Insulation thermal ghock 3.6.8 4.5.17 2
Insulation crosslink] proof and accelerated aging | 3.6.20 45.21 2
Wicking 3.6.9 4.5.15 2
Insulation wrap 3.6.2 45.8 2
Finished wire insulation flaw | 3.5.4 | 4.5.6 | 3
Continuous length 3.6.23 43.4.13& 4
4.5.28
Life cycle 3.6.10 45,19
Fluid immersion 1/ 3.6.11 45,24
Humidity resistance 2/ 3.6.12 45.25
Surface resistance 3.6.13 4.5.26
Smoke resistance 2/ 3.6.14 45,27
Flame resistance 2/ 3.6.15 45,18
Wet arc propagation 1/ 3.6.16 45.31
Dry arc propagation 1/ 3.6.17 45.32
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TABLE 4 - QUALIFICATION AND QUALITY CONFORMANCE REQUIREMENTS (Continued)

Group1,2&3 In-process
Requirement | Test Method Quality Quality
Inspection Tests Paragraph Paragraph Conformance | Conformance
Dynamic cut-through 1/ 3.6.18 4,5.33
Forced hydrolysis 1/ 3.6.19 45.34
Thermal index 1/ 3/ 3.6.21 45,35
UV laser marking 1/ 3.6.22 4.,5.36

1/ Not required for retention of qualification unless materials have been changed since initial qualification.

2/ Required to be perf
initial qualification.

3/ Initial qualification approval shall not be withheld during the thermal index test period<At the rg

activity, the supplier wil

4/ For silver coated c
materials have been ch

4.4  Qualification Insf

Qualification inspections include the initial qualification inspection £4.4.1) and inspection for rg

(4.4.2).

4.4.1 Initial Qualifica
Initial qualification insp
packaging. Performang
the qualifying activity (
written notice that des
applicant shall furnish
qualifying activity (see
Qualified Products” or
request from the qualify

4.4.1.1 Sampling for

A finished wire length s

prTTEdat four-year ntervatsafter mitiat quatificationm umntess mmaterats a

provide a summary of results at regular intervals.

anged since initial qualification.

ections

ion Inspection

pction shall consist of all the tests.and examinations of this specification ex
e of the inspection shall be the-responsibility of the qualification applicant
see 6.3). The qualifying aetivity shall authorize to the applicant to begin q
cribes the requirements of submission in accordance with this specific
test results, certifications, and tested samples or untested product (w|
4.4.1.3). Certifications shall be provided on government form DD Form
bquivalent. Detail test results needed to confirm certification requirements
ing activity (se€'6.1).

Initial Qualification Inspection

hall\be”obtained from the continuous length qualification lot (see 3.6.20). EX

qualification by similari

e been changed since

pquest of the qualifying

pnductor, required to be performed only at four year intervals after inifial qualification unless

tention of qualification

cept the examination of
under authorization of
Lialification testing by a
ation. The qualification
hen requested) to the
1718, “Certification of
shall be provided upon

cept as provided under
from Table V for each

v 4.4.1.2, a finished wire sample of the required length shall be selected

size range for which qualification is desired in the applicable detail specification. The sample may be any size wire within
the specified size range.

TABLE 5 - QUALIFICATION WIRE LENGTH REQUIREMENTS

Wire Size Range | Feet
30 through 28 200
26 through 20 200
18 through 14 200
12 through 10 100

8 through 4 100
2 and larger 100
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4.4.1.2 Samples for Initial Qualification by Similarity

Qualification by similarity is applicable where a group of two or more detail specifications cover wires which are identical
in materials and construction except that the conductor is different in each detail specification. In such event, the
qualification applicant may select the samples specified in 4.4.1.1 for any size range or ranges of any detail specification
in the similar group listed in Table 6. Approval of the finished wire qualification sample shall also qualify the same wire
size range or ranges in each of the other detail specifications for which only the conductor is different. Also, where a
requirement is more rigorous for a wire being qualified by similarity than for the wire undergoing complete test, the sample
undergoing complete test must meet the more rigorous requirement of the similar wire in order to qualify the similar wire
(e.g., if the finished wire sample is a 150 °C rated wire and the wire being qualified by similarity is rated at 200 °C, the
finished wire sample must pass the thermal shock test at 200 °C in order to qualify the 200 °C wire). Changes in the

properties of the less rigorous conductor construction shall not be considered as part of the more rigorous test results.
Similarity groups not defined-inTFable-6-shall be-coordinated-with-the-gualifying-activity prior to-testing.

TABLE 6 - WIRE QUALIFICATION SIMILARITY GROUPS

Detail Detail Detail
Group Specification Group Specification Group {»Specificatign
1,12 7 /16, 117 13 /81, /182
/5,16 8 /18, /19 14 /83 - /88
17,18 9 128, /29, /30, /131 15 /89, /90

19, /10, /20, /121 10 132, 133, /144 - 146 16
111, /12, /122, /123 11 134, I35, 141~ 143 17
/14, /15 12 /80, /91,/92

OO |WIN|F

NOTE: For purposes ¢f determining identity of construction in«detail, specifications under the similarity provision, small
differences in ppecified finished wire diameter or weight that are obviously due to diffefences in the specified
conductor shall not be considered as constituting differences in the construction of the wirgs.

4.4.1.3 Submission ¢f Qualification Results and Samples

Unless otherwise specified by the qualifying activity (see 6.1), the supplier shall only provide the tept results with copies of
all certifications. The format of the test report shall be specified by the qualifying activity. When requested by the
qualifying activity, the supplier shall provide“tested and/or untested samples. The qualifying acfivity shall specify what
types of tested sampleés shall be provided, and how the tested samples shall be identified and packaged. Untested
samples shall be taken from the same ‘lot or lots as tested by the supplier and plainly identifiefd by securely attached
durable tags marked with the information listed below. The tags must be stamped by the supplier's and/or qualifying
activity designated Quality Assurance Representative (QAR) inspector as representative sample$ of the manufacturer’s
normal production capgbility/Samples submitted without the stamp will not be accepted.

Sample for qualificatior| tests: WIRE, ELECTRICAL, FLUOROPOLYMER-INSULATED, COPPER OR COPPER ALLOY
Detail Specification part number:

Manufacturer's name and code number (Publication H4/H8):

Manufacturer’s part number:

Place and date of manufacture of sample:

Submission information: Submitted by (name) (date) for qualification tests in accordance with the requirements of
AS22759 under authorization (reference authorizing letter).

Material composition: When specifically requested, a comprehensive description and prime manufacturer's name and
formulation number of the base materials from which the product is made shall be provided (This information will not be
divulged by the qualifying activity).

4.4.2 Retention of Qualification

Inspections of product for retention of qualification shall be made at two-year intervals after the supplier’s initial
acceptance date for qualification approval. The qualifying activity may establish a different retention of qualification due
date. Failure of the supplier to submit retention of qualification test report or certification within 30 days after the end of the
two-year reporting period may result in the removal of the product or products from the Qualified Products List (QPL).
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4.4.2.1 Retention of Qualification Tests and Samples

One wire size from each initial qualification approved similarity group listed in Table 6 shall be tested. The samples shall
be from current production and shall be inspected in accordance with Table 4.

4.4.2.2 Procedure for Retention of Qualification Inspection

It is the supplier’'s responsibility to submit retention qualification data at the required interval. Unless otherwise notified by
the qualifying activity, the data shall be provided in the same format as provided for initial qualification. The qualifying

activity is not required to provide an authorization notice to begin retention of qualification testing. The qualifying activity
reserves the right to monitor the testing, and request tested and/or untested samples, but the request must be received by

the supplier six months

prior to the retention of qualification interval.

4.4.2.3 Effect of Falil

Ire in Retention of Qualification Inspection

If a failure occurs in {he tests for retention of qualification, no wire represented by the\samp

manufactured with the

same materials and processes, which has not already been submitted f

inspection, shall be offered for acceptance until the cause for failure has been detefmined and

qualifying activity as no

4.4.2.4 Retention of

t affecting the ability of the wire to meet qualification inspection requirement|

Qualification by Certification

If there has been no prloduction since the last retention of qualification interval, retention of qualifi

completed government
activity by the period
manufacturer shall per
gualification requireme
gualification periods.

4.4.3
4.4.3.1 Quality Conf

This inspection compr

DD Form 1718, “Certification of Qualified Products”. The form shall be sul
c qualification due date. When production<tesumes following a certifi
form qualification retention tests on the production lot and submit in acco
nts. Retention of qualification by certification shall not be permitted for two

Quality Conforfnance Process Control Inspections

brmance Process Contro| Inspection

ses quality conformance tests and examinations of such a nature that

impractical to perform
the manufacturing op

bn the finished wire and therefore are conducted at the most appropriate s
rations. The required process control inspection tests are listed in Tal

inspection shall be performed on every lot of wire acquired under this specification. For quality con
procured to MIL-C-22909, use . ASQC Z-1.4 in lieu of MIL-STD-105, ASQC A8402 in lieu of Ml
Z540.1 in lieu of MIL-STD-45662.

4.4.3.2

le, nor any other wire
br quality conformance
concurred with by the

5.

cation shall consist of a
mitted to the qualifying
ation submission, the
rdance the retention of
successive retention of

hey are impossible or
age of the receiving or
ble 4. Process control
ormance of conductors
| -STD-109, and ANSI-

Sampling for|Quality Conformance Process Control Inspection

4.4.3.2.1 Conductor

Material Sample

Three ten-foot lengths of conductor, prior to insulation, shall be selected in such manner as to be representative of the
material to be used in each inspection lot of finished wire.

4.4.3.2.2 Insulation Material Sample

When extruded insulation is used, three samples representative of each inspection lot shall be selected after extrusion.

When unsupported tape, coated glass tape, or coated glass yarn is used, three samples representative of each inspection
lot shall be selected before application to the wire.
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4.4.3.2.3 Splice Samples (see 4.5.1.4)

The conductor and insulation tape samples shall be subject to examination for conformity of splice, if present. For
qualification purposes, the supplier’s splicing methods may be observed during the insulation process at the discretion of
the qualifying activity representative. The options of 4.1 are also applicable.

4.4.3.2.4  Primary Insulation Flaws Sample (see 4.5.1.3)

When a test for flaws of the primary insulation is required, test 100% of the wire after application of the insulation and prior
to the application of any additional layers. Portions showing dielectric breakdown under test shall be cut out or removed

and testing of the balance of production shall be resumed.

4.4.3.25 Circumfer
When polytetrafluoroet
each inspection lot shg

types.

4.4.3.3 Rejection an
The requirements of th
processing or to primal
the specified require
determined and resol
process control tests s

EP I e | +1 [ad [l L 4L 1.9 12\
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] Retest in Process Control Inspection

is paragraph do not apply to incoming conductor or.jnsulation material red
y insulation flaws. When a process control sample ‘selected during a prod

d. If corrective action is taken on the same lot in which the failure oc

m\%nts, further processing of that lot shall cease until'the extent and cause 0

4.4.4 Quality Conformance Inspection of Finished Wire

The quality conforman
1-4). Unless otherwise
4.4.4.1 Sampling for

For purposes of this sp

e inspection of finished wire shall.¢onsist of the examinations and tests lig
specified, the inspection shall bé-performed on every lot of wire acquired un

Quality Conformance Inspection of Finished Wire (Group 1 and 2 Tests)
bcification, the following shall apply:
lot shall include all wire of one part number subjected to inspection at one ]

e unit of \product for determining lot size for sampling shall be one contin
bN.

nylene (PTFE) or abrasion resistant (mineral filled) PTFE is used, five, samples representative of

red for other insulation

uirements prior to wire
uction run fails to meet
f the failure have been
turred, the appropriate

all be repeated. Corrective actions taken qn failing lots shall be communicated to the purchaser.

ted in Table 4 (Groups
der the specification.

me.

uous length of wire as

ps’)'and Il tests of Table 4): The sample unit for Groups 1 and 2 tests,

except for the Group |

insulation resistance test, shall consist of a single piece of finished wire chosen at random from the inspection lot and
of sufficient length to permit all applicable examinations and tests. Unless otherwise specified, the length of the
sample unit for Group | tests of Table 4, other than insulation resistance, shall be 20 feet and the length of the sample
unit for Group Il tests shall be 25 feet. Not more than one sample unit for each group of tests shall be taken from a

ct.

Sample unit for insulation resistance test (Table 4 Group 1): The sample unit for the Group | insulation resistance test

shall be a specimen at least 26 feet in length selected at random from finished wire which has passed the Group 3
dielectric test. It is optional whether the specimen is tested on the reel or removed from the reel for the test, provided

a. Lot: The Inspection
b. Unit of product: TH
offered for inspecti
c. Sample unit (Grou
single unit of produ
d.
the length of the sp
4.44.11

ecimen can be determined.

Finished Wire Inspection Levels and Acceptable Quality Levels (AQL) (Groups 1 and 2 Tests)

For Group | characteristics, including the insulation resistance test, the inspection level shall be S-2 and the AQL shall be
6.5% defective units in accordance with ASQC-Z1.4 and the definitions herein (see 6.2). For Group Il characteristics, the
inspection level shall be S-3 and the AQL shall be 1.5% defective units.
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4.4.4.1.2 Sampling and Acceptance Insulation Flaws Test (Group 3 of Table 4)

One hundred percent of the finished wire, and every length of the wire shall be subjected fully to the test for insulation
flaws. 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. When specified in the contract or order, dielectric failure, untested portions, or portions that have
been exposed to fewer or more than the specified number of pulses or cycles are permitted to be marked by stripping the
insulation or any other method specified in the contract in lieu of being cut out the wire.

4.4.4.1.3 Sampling and Acceptability Levels for Continuous Lengths (Group 4)

The inspection level and acceptable quality level for this examination shall be as required for the applicable procedure of
4.5.28.

4.4.4.2 Effect of a Quality Conformance Process Control Failure on Finished Wire
Quality conformance tgsting of finished wire may be continued during the investigation of\the failyre of a process control
sample, but there shall[be no final acceptance of the finished product until it is determinéd,that the |lot meets all the quality
conformance requireménts of Table 4.

4.4.4.3 Nonconformihg Inspection Lots

Disposition of inspectipn lots found unacceptable under quality conformance inspection shall pe in accordance with
ASQC-Z1.4.

4.5 Test Methods
Unless otherwise specified all samples shall be examined carefully to determine conformance to this specification and to
the applicable detail specifications with regard to requirements not covered by specific test methpds. Certification to the
requirements not coverled by specific test methods is required for qualification. The qualifying actiity reserves the right to
request documentation|to substantiate the certification:
45.1 Process Contrgl Inspection Test Methods
4.5.1.1 Conductor Material

Test data or control prpcesses used.to.demonstrate compliance to conductor material requirements shall be provided to
the qualifying activity upon request./E€ertification from the original material supplier may be submitted as an alternative to

performing the test.

4.5.1.2 Insulation Material

Samples of insulation material shall be subjected to the following tests. Certification from the original material supplier
may be accepted as an alternative to performing these tests.

45.1.2.1 Tensile Strength and Elongation of Unsupported Tapes

Unsupported tapes shall be subjected to the tensile strength tests and elongation tests of ASTM Standard D 882, Method
A or B, except that there shall be no limitation as to width of the tape.

45.1.2.2 Tensile Strength and Elongation of Extruded Fluoropolymer Primary Insulation or Jacket

Unless otherwise specified, specimens of extruded fluoropolymer primary insulation or jacket shall be carefully removed
from the conductor and tested for tensile strength and elongation in accordance with MIL-STD-2223 method 2001, except
that the rate of travel of the power-actuated grip of the tensile machine shall be 10 inches per minute = 2 inches per
minute for tests of polyvinylidene fluoride specimens.
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45.1.2.3 Circumferential Elongation (extruded PTFE or abrasion resistant PTFE insulation only)

The test measures the elongation of a thin slug of wire insulation in the circumferential (radial) direction. The
circumferential elongation shall be performed in accordance with MIL-STD-2223 method 2005.

45.1.2.4 Dielectric Strength of Unsupported Tapes

Samples of tape shall be subjected to the short-time test of ASTM Standard D 149. Stainless steel electrodes 1/4 inch in
diameter and having edges rounded to 1/32-inch radius shall be used. The radius must be accurate, and should be

checked on an optical comparator. Voltage shall be increased at approximately 500 volts per second. Tapes shall be
tested with oil as the medium. The oil shall be as specified in MIL-L-23699.

45.1.2.5

Samples of tapes shall
to the water to assist in

45.1.2.6

A weighed specimen g
shall be cooled and we
45.1.3 Primary Insu
One of the following n
hundred percent of the
each side of the failure
45.1.3.1 Spark Test

The wire, after the app|
through a chain elec

specification. The electrode shall be of a beathchain or fine mesh construction that will give intimg

most of the insulation ¢
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PTFE Confent of Coated Fibrous Glass Yarns and Tapes

be subjected to Test Method A of ASTM Standard D 792. A suitable Wwettin
complete wetting of the surfaces of the specimen.

f the coated fibrous glass shall be ignited for 4 hours in-a muffle furnace
ghed and the loss in weight calculated as PTFE content)of the coated tape

ation Flaws
nethods shall be used to determine the présence of faulty areas in the g
wire shall be tested, and any portion showing insulation breakdown shall b
The test voltage shall be specified in the detail specification.

of Primary Insulation

ication of the primary insulation and prior to the application of any other m
rode spark test device ‘uwsing the voltage and frequency specified in

urface. Electrode length and speed of wire movement shall be such that the
minimum of 0.2 second.

blectric Test.ofa Primary Insulation

with impulse dielectric test (see 4.4.6.1). Unless otherwise specified on t
lectrictest at 6.0 kV (peak).

g agent shall be added

at 700 °C. The residue
or yarn.

rimary insulation. One
e cut out of the wire on

aterial, shall be passed
the applicable detail
te metallic contact with
insulation is subjected

ne detail specifications,

45.1.3.3

High Frequency Spark Test of Primary Insulation

Perform in accordance with high frequency spark test (see 4.4.6.2). Unless otherwise specified in the detail specification.
Perform the high frequency spark test at 4.2 kV (rms).

4514

Conductor or Insulation Splices

Certification of conformity to the splicing requirements is required. Test data or control processes used to demonstrate
compliance to conductor or insulation splice requirements shall be provided to the qualifying activity or purchaser upon

request.
452

The conductor diamete

Conductor Diameter

r shall be measured in accordance with MIL-STD-2223 method 5001.
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4.5.3 Diameter

The finished wire diameter shall be measured in accordance with MIL-STD-2223 method 6001. For qualification, an in-
process method for measure the diameter maybe used provided a summary of the results is submitted to the qualifying
activity.

4.5.4 Insulation Stripping

The insulation shall be removed in accordance with the recommended tool specified in AS5457. Without touching the
conductor after the insulation is removed, the conductor shall be examined in accordance with AS5457.

45.4.1 Insulation Strip Force

A 0.25 inch insulation [slug shall be stripped from the wire and the strip force measured in aCC(erance ASTM D 3032
Section 27.

455 Weight

The weight of each lot |of finished wire shall be determined by Procedure | of MIL-STD-2223 method 6002. Lots failing to
meet the wire weight r¢quirement of the applicable detail specification when te€sted in accordance with Procedure | shall
be subjected to Procedlure Il of MIL-STD-2223 method 6002. All reels or spools failing to meet re requirements of the
applicable detail speclfication shall be rejected. The quality conformanee sampling plans arg¢ not applicable when
Procedure Il is used. Ejther method maybe used to submit qualification data including corrective adtion (if applicable).

4.5.6 Finished Wire Insulation Flaws

One of the following methods shall be used. One hundred -percent of the finished wire shall be fested, and any portion
showing insulation breakdown shall be cut out of the wire ineluding at least 2 inches of wire on each side of the failure.

45.6.1 Impulse Dielgctric Test
Finished wire shall be Jtested in accordance with-MIL-STD-2223 method 3002 at the voltage spdcified in the applicable
detail specification. Unjess otherwise specifiéd in the detail specifications, perform the impulse dielectric test at 8.0 kV
(peak) for finished wire
45.6.2 High Frequency Spark Test
As an alternative to thg impulse.dielectric test, the 3 KHz high frequency spark test in accordar|ce with MIL-STD-2223

method 3008 is permitted for'the detection of flaws in finished wire, unless otherwise specified in the detail specifications,
perform the high frequgncyispark test at 5.7 kV (rms) for finished wire.

4.5.7 Insulation Resistance

The insulation resistance test shall be performed in accordance MIL-STD-2223 method 3003.

45.8 Insulation Wrap

The wrap test shall be performed in accordance with the following methods:

45.8.1 For Extruded Insulation ("wrap back test")

The wire shall be tested in accordance with MIL-STD-2223 method 2003 except wires size 4 and smaller shall be

wrapped back on itself. For size two and larger the mandrel size shall be as specified in the detail specification. The air
oven temperature shall be as specified in the detail specification.
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45.8.2 For Tape or Braid Insulation (mandrel test)

The wrap test shall be performed in accordance with MIL-STD-2223 method 2002 except the mandrel size shall be
specified in the detail specification. Each specimen shall be subjected to a wet dielectric test.

45,9 Marking Durability

The durability of product identification and color markings applied to the wire for coding shall be evaluated at 20 to 25 °C
(68 to 77 °F) in accordance with MIL-STD-2223 method 6004. If there is a continuous line of erasure or obliteration
through the stripe, band, or printed identification marking exposing the primary insulation, the specimen shall be
considered as having failed. Three specimens shall be tested from each sample unit and failure of any specimen shall
constitute failure of the sample unit.

4.5.10 Insulation Blocking

The blocking test shall be performed in accordance with MIL-STD-2223 method 4007y The tgmperature shall be as
specified in the detail specification.

4.5.11 Conductor Redistance

The DC resistance of the conductor shall be measured in accordance with MIL-STD-2223 methdd 5003 except that the
wire shall be tested dry|without immersion.

4.,5.12 Conductor Elongation and Tensile Break Strength
The conductor elongatipn shall be performed in accordance with.thé following test method:
45.12.1 Soft or Annegled Copper

Elongation tests of soft or annealed copper conductars shall be performed in accordance with MIL-STD-2223 method
5002

45.12.2 High Strength Copper Alloy

Elongation and tensile |pbreak strength tests of high strength alloy conductors shall be performed in accordance with MIL-
STD-2223 method 500P.

4.5.13 Insulation Congentricitysand Wall Thickness

with MIL-STD-2223 method 6003.

The concentricity and wall thickness of the primary insulation and of the finished wire shall be de]ermined in accordance

4.5.14 Insulation Shrinkage

The shrinkage test shall be performed in accordance with MIL-STD-2223 method 4005. Unless otherwise specified in the
detail specification, the shrinkage of the insulation shall then be measured as the greatest additional distance that any
layer of the insulation, including jacket if present, has receded from either end of the conductor; that is, the measurement
obtained at the end showing the greater shrinkage shall be considered the shrinkage of the specimen.

4.5.15 Wicking

Wicking shall be performed in accordance with MIL-STD-2223 method 1005. Procedure | (B) or 1l (A) shall be specified in
the applicable detail specification.
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4.5.16 Insulation Low Temperature Resistance

The low temperature (cold bend) test shall be performed in accordance with MIL-STD-2223 method 2004.

4.5.17 Insulation Thermal Shock

The thermal shock resistance shall be performed in accordance with MIL-STD-2223 method 400

4. For purposes of this

test, insulation is defined as all layers of non-conducting material covering the electrical conductor, e.g., primary

insulation, all tapes and braids, and the jacket.
4.5.18 Flammability
The flammability shall
4.5.18.1 Apparatus

The flammability test chamber shall be approximately 1 foot square by 2 feet in height, ‘and shall b
to provide adequate ventilation for combustion but prevent drafts. Means shall be provided in the ¢
specimen taut at an arjgle of 60 degrees from horizontal in a vertical plane parallehto and about
rear wall of the chambgr. The test burner shall be a Bunsen type gas burner having a 1/4 inch inle
base for gas adjustme
burner shall be fitted with a wing top flame spreader having a 1/16 inch by 24nch opening.

4.5.18.2 Procedure

A 24-inch specimen offwire, marked at a distance of 8 inches from the lower end to indicate the
test flame, shall be claiped tautly, at 60 degrees from horizontal, in the specimen holder of the te
shall be adjusted to dgliver an all-blue flame, 2 inches highy ‘at a temperature of 955 °C + 30 °C
measured with a thermocouple pyrometer. With the burner held at a 90 degree angle to the wire
dimension of the flame|spreader parallel to the axis of\the specimen, the hot tip of the flame shall b
that the midpoint of the flame touches the 8-inchxmiark on the specimen. The period of flame

seconds for wire sizes B0 through 18, 30 seconds-for sizes 16 through 12, 1 minute for sizes 10 th
for larger sizes. At the [close of the applicatioh.period, the flame shall be withdrawn and the durat
the specimen shall bg noted. When required by the applicable detail specification, the burn
specimen shall be subjected to the post-flame dielectric test of 4.5.18.3 are met. Breaking of the
24 and smaller shall npt be considered as failure provided the requirement for flame travel limitg
applicable detail specification, andduration of flame requirement are met.

4.5.18.3 Post-flame

e open at top and front
hamber to hold the test
6 inches in front of the
t, a needle valve in the

nt, a bore of 3/8 inch nominal, and a length of appréximately 4 inches alpove the air inlets. The

point of contact for the
5t chamber. The burner

(1751 °F £ 54 °F), as
specimen and the long
e applied to the wire so
application shall be 15
rough 4, and 2 minutes
on of the after flame in
bd section of the wire
Vire specimens in sizes
, when specified in the

When a post-flame didléctric test is required, the specimen from the flame test shall be clampe

d firmly in a horizontal

position, leaving the burned poriion of the wire accessible 10 a coniact plate Jig equal 1o that shown in Figure 4. The
bottom contact plate shall be placed underneath the wire and shall make contact with the center 1/2-inch area of the
burned section of the wire on the side of the insulation that has been nearest the flame. The upper contact plate shall be
placed on top of the specimen, directly over the bottom plate, and a 1/4-pound weight shall be placed on the upper plate,
directly over the specimen, to insure contact with the burned area. The voltage specified in the applicable detail
specification shall then be applied between the conductor of the specimen and the contact plates of the jig. The voltage
shall be gradually increased at a uniform rate from zero to the specified voltage in 1/2 minute, maintained at that voltage
for 1 minute, and gradually reduced to zero in 1/2 minute. There shall be no dielectric failure of the specimen under this
test.
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POSITION OF WIRE SPECIMEN

DIMENSIONS IN INCHES (NOTE BURNED SECTION)

FIGURE 4 - CONTACT PLATE JIG FOR POST-FLAME DIELECTRIC TEST

| be perfermed in accordance with MIL-STD-2223 method 4001 for 120 h
raturésspecified in the detail specification. The mandrel sizes and weights
The specimen shall be examined for color retention (3.5.5) prior to the b

shall be performed in a

}

21/2

4

CONTACT PLATE
2 REQUIRED

ours (unless otherwise
shall be as specified in
bnd test. The bend test

ccafdance 4 5 22 The dielectric test shall he performed in accordance with

4.5.23.

4.,5.20 Conductor Pitting

After the post-flame dielectric test, the insulation shall be removed from the specimen and the conductor shall be
examined for pitting (see 6.2.3).

4.5.21 Insulation Cros

slink Proof and Accelerated Aging

The crosslink proof test or accelerated aging test shall be performed in accordance with MIL-STD-2223 method 4003 for
the hours and temperature specified in the detail specification. The mandrel sizes and weights shall be as specified in the
detail specification. The bend test shall be performed in accordance 4.5.22. The dielectric test shall be performed in
accordance with 4.5.23.
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