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FEDERAL SPECIPICATION

WIRE, MAGNET, ELECTRICAL

This specification was approved by the Comeissioner, Federal Supply Service, General
Services Administration, for use of all Pederal agencies.
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Scogg. This specification covers electrical magnat wire of various classes and
~2..; used for fabricating armature coils, fielc colls, so.enold coils, trans-

1.1.1 Pederal specification coverage. Pedsral specifications do not include all types,
es, and styles of the commodity indicated by the titles of the specifications, but are

intended to cover only those used by the Fedarzal Government.

1.2 Classification. Zlectrical magnet wire shall be of the following classes, types,
shapes, and sizes, as specified (see 6.2):

1.2.1 Classes and types. The class of the magnet wire indicates the tcmperntuxe index
£or the material (see 4.7.18.1). (The nuneral following the type designator indicates the
thickness of coating of film insulations, or the number of wraps of tape or fibers, as
appljcable.)

1.2.1.1 rilm-coated round magnet wire.

Class 105
TYpe E....c.oicvveeneeess. Oleoresinous-enamel-coated
Type U, U2.......4040.-... Polyurathanes-coatsd
Type N, N2...... cssesssss Nylon-coated
Type T, T2, T3...ccivev... Polyvinvi-formal-mnasted
Type TN, TH2............-. Polyvinyl-formal-nylon-coated
Type TB, T2B, TIB. ..., Polyvinyl-formal-coated, self bonding
Type SA, SAZ............. Soldsrable-acrylic-coated
TYpe SAN, SAN2........... Solderable-acrylic-nylon-coated
Class 130

3
S
2

UN, UN2............. Polyurethane-nylon-coated

ster-coated

Type L, LI, L3........... Polyester-coated
Type LN, LN2, LN3........ Polyester-nylon~-coated

Class 180
B, B2, H3........... Polyester-imide or polyester~amide-imide cocated
Class 200
Type K, K2....c.cvveveen.. MOdified polyaster, polysster-imide or polyester-
amide-imide overcoated with polyamide-imide
Class 220
Type M, M2, Ml........... Aromatic polyimide-coated

1.2.1.2 rilm-coated rectangular magnet wire.

Class 10%
Type T2, T4......... eies. PoOlyvinyl-formal-coated
Class 200
Type K2, Ké ............., Modified poiyaster, polyester-imide or polyester-
amide-imide overcoated with polyamide~-imide
Class 220
Type M2, M4.............. Aromatic polyimide-coated
1.2.1.3 Pibrous-covered round magnet wire.
Class 155
Type GV, G2V............. Bare with single or double varnished glass
BGV, BG2V. .. .._...... Single film, single or doudle glass varnished
B2GV, B2G2V......... Heavy film, single or double glass varnished

rsC ¢145
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Class 155 (Continusd)
Type Dg, Dg2..... eves.... Bare with single cr double polyester-glass-fiber

unvearnishec

GV, B2V .l Bare vitn single or doutie polyester-glass-fibhar
varnished

BDg, BDG2.. ........ Single film, single or double polyester-glass
¢ihar umvarnished

BDgV, BOG2V......... Single film, single or double polyester—glase
fiber varnished

R2bg, B2Dg2......... Double film, mingle or double polyester-glass
1iber unvarnished

B2DgV, B2Dg@2V....... Double film, single or double polyester-glass

fiber varnished
Class 180
Type DgK, Dg2H........... Bare with single or double polyester-glass-fiber

silicone varnished

LDgB, LDg2H...... ... Single film, single or double polyester-glass-
fiber silicone varnished

L2DgH, L2Dg2B....... Heavy film, single or double polyester-glass-
fiber silicone varnished

Class 200
Type GK, G2X............. Bare wvith single or double glass, silicone varnished
LCK, LE2K........... Bingle film, single or double glass, silicone
varnished
L2CK, L2G2K......... Double £ilm, singls or double glass, silicone
arm oo il mbhad
1.2.1.4 Pibrous-coverec rectangular magnet wire.
Class 155 .

TYps G2V.... ... ... Bare with double glass-fiber covered, varnished
B2GV, B2G2V........ . Double film, single or double glass, varnished
DG2....veceue--.2... Bare with double polyester~glass fiber, unvarnished
DY2V.eevevernannns .. Bare with double polyester~glass fiber, varnisned
32Dg, B2Dg2......... Double £ilm, single or double polyester-glass fiber,

unvarnished
B2DgV, B2Dg2V....... Double film, single or double polyester-glans fiber
varnished
Class 180
Type Dg2E................ Bare with double polyester~glass-fiber, silicone
varnished
LiDgH, LIDgIH..... Beavy film, singls or double polyester-glass-fiher
silicone varnished
Class 200
Typ® GIR......... v.v..... Bars with double glass fiber covering. silicons
varnished
L2GY., L2G2K......... Double f£ilm, mingle or double glass, silicone
varnished
Class 220

Type M2DgGM.............. Heavy film, single-polyester-glass-{iber and single-
glass-2iber covering, varnished

1.2.2 Shapes. The wire shall be round, sguars, Or rectangular as specified on the
individual spec cation sheet. Por the purpose of this specification. squsre and rectan-

gular wire are hereinafter referred to as rectanguiar vire, and the smaiier Cimension &8
the thickness dimension.

1.2.3 Sizes. Wire sizes shall be specified in bare-wire dimsnsicns that iz, in
specifying wire sizes (and in referring to them herein), the effect of the addition of the
insulation in increasing the dimensions of the bare wire is disregarded. For round wire,
American Wire Gage (AWG) sises shall Bs ussd; and for rectangular wire. dimension in inches

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or
request for proposal form a part of this specification to the extant specified hereir..
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0Q-5-781 - Strappcinc, Steel and Seals.

QQ-W-343 - WNire, Electrical (Uninsulated).

LLL-R-626 - Rosins: GCum, Wood, and Tall Oil.

PPP-B-56€ - Boxes, Folding, Paperboard.

PPP-P-576 - Box, Wood, Cleated, Veneer, Paper Overlaicd.
PPP-E-S58% - Boxes, Wood, Wirebound.

PPP~E-591 - Boxes, Fiberboard, Wood-Cleated.

PPP-B-60] - Boxes, Wood, Clieated-Plywocd.

PPP-B-621 - Boxes, Wood, Nailed and Lock-Corner.
PPP-B-636 - Box, Shipping, Piberboard.

PPBoR.fL4 -~ Rowaa Pibesrhoard Corrugatad Trinle-¥Mal]
TEETETTSIV sonus , ap? .

Sealt, WOITugaiss, 3

PPP-R~€65 - Baxes, Paperboard, Metal Pdged and Components.

PPP-B~676 - Boxes, Set-Up.

PPP-T-76 - Tape, Pressure-Sensitive Adhasive Paper, (for Carton Sealing;.
PPP-T~-97 - Tape: Pressure-Sensitive Adhesive, Filament Reinforced.

(Activities outside the Federal Government may obtain coples of Pederal! Speclifications,
Standarda, and Handbooks as outlined under General Information in the Index of Federal
Specifications and Standards and at the prices indicated in the Index., The Index, which

includes cumulative monthly s pplemenzs as issued, is for sale or & subscription basis by

the Superintendent of Documents, U.5. Government Printing Oflice, wWashington, DC 204C2.

(Single copies of this specificazion and other Pedera! specifications requirec by
;g;;vitxp- ocursida the Feadearal Govzrnnen* for g;gg;nc purposes are available without cherge
Boston, New York, Washington, DX, Atlanta, Chicago, Kansas City, MO, Fort Worth, uenvcf.
San Francisco, lLos Angeles, anc Seattle, W:i.

(Federa! Government dctiv.ties may obtain copies of Federa! Specifications, Standards,
and Handbook: and the Index of Peders.! Specifications and Standarcs from established cdis-
tribution points in their agencies.)

Military Specificazions:

MIL~-P-1l6 - Preservation, Methods of.
MIL-Y-1140 - Yarn. Zcrd, Sleeving, Cloth, 2nd 7T
MIL-2-24082 - Insulatinc Varrash, Electrical, 1m
MIL-1-45208 - Inspection System Requirements.

o) ..
spe-Clesca.
moreqgnating .

Yaderal Standards:

Ped, Std. No. 12) - Markine for Shipment (Civil Agencies).

MIL-STD-105 ~ Sampling Procecures ané Tatles for Inspection by Attributes.

NIL-STD~129 - Mark:ng for Shipment and Storage.

MIL-STD-147 - Palletized and Containerized Unit Loads, 40" x 48" Falletw:,
Skidas, Runnerr, cr Palle: Type Base.

{Copien of Military Specifizations and Standards recuired by suppliers in connec:ion
with the specific procurement furictions should be obtained from the procurine ac-ivit: or ©
as directed by the contractina office:r.)

2.2 Other publications. The following documents forr a part of this specification
to the extent npecified herein. Unless otherwise indicated, the issue in effsct on date c?
invitation for bids or requent for proposal shall apply.

American Mstional Standards Institute [ANSI) Standard
C7.4 - T:nned 50lt or Annealed Copper Wire for llectrlcal Purposes.
C7.9 = Scft Rectangular and Square Bare Copper Wire for Electrical Concuctors.
(hpplication for copies should be addressed to the Amarican Nationa. Standard: Institute,
Inc., 1430 Broadway, New York, New York 1C3lt.)
2
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Anmerican Society ®cr Testinc and ™aterials (ASTM) Standards:
E193 - Mmethod o! Tes: for ResistiVity; of Eleczzizal Tonzuctor Materiels
B298 - Silver-Coated Soft or Annealed Copper Wire.
EJ24 - Rectangular and Square Bare Alumirum Wire for EZlectrical Purposes.
B155 - Nickel-Coated Soft or Annealec Copper Wirs.
T4 - Thickness c! Sclid Electrica: Insulation. Tests fcr.
L1676 ~ Standard Method for Testing film-Insulatecd Magre: Wire
D2307 - Test for Relative Thermal Endurance of PilmInsulatec Round Magne:
Wire.

(Applica:ion for copies should be addressed to the Ammricar Society fot Testing and
Materials, 1516 Race Street, Philsdeiphia, Pa. 19103.)

INSTITUTE OTAELBC?RICAL ANT. ELECTRORIC ENGINEERS (IEEE)
IS8T - Guice for Statistical Analysis ol Test Dat: (Fcrmerly AILE 1™

(Application for copies should be addressed to the Institute of Zlectrical and Electronic
Engineers, 145 Zast 47th Street, New York, K.Y. 10017.)

NAT IONAL ELECTRICAL MANUPACTURERS ASSOCIATION (NEMA)
MR]000 - Magnet Wire.

{Application for copies shouid be addressed to the Rstional Electrical Manufacturer's
Association, 155 East 44th Street. New York, N.¥Y. 10017.)

National Motor Preight Traffic Associstion, Inc., Agent:
Bational Motor Preight Classification

{Application for copies should be addressed to the National Motor Preight Traffic
Association, Inc.. 1616 "P" Street, N.W., Washington, DC 20036.)

UNIPORM CLASSIFICATION COMMITTEIE , AGENT
Uniforew Praiaht Classification

{Applicacion fo:r copies should be addressed tc the Uniforzs Classification Committee,
Rooe 1106. 222 South Riverside Drive, Chicago, Illinois 60606.)

3. RECUIREMENTS

3.1 Quaiificezion. All clamses 105, 130, 155, 180, 200, and 220 magnet wire, furnished
under this spec:fication shall be a product which is qualifjed for listing on the applicable
qualified products list at the time set for opening of bids (see 4.5 and 6.13).

1.2 Materials and shapes. The materials and shapes for the magnet wirte shall be in
accordance with NEMA-MW-100C and as specified herein; hovever, when a definite material is
not specified, » material shall be used which will enable the vire to meet the performance
requirements of this specification. Acceptance oOr approval of any constituent matsrial shall

not be consttrusd es a guaranty of the acceptance of the finished product. The material
shall be hew. Thers shal. be no evidence of used, reclzimed, repaired or salvaged materials.

3.2.1 Conductors. Unless othervise specified (mee €.2), conductors shail be of copper.

3.2.1.1 Copper.
3.2.1.1.1 Round wire, AWG sizes S0 and larger in diameter. The bare copper wire, after
all -H

TR

insulating, shall comply with type S of QG-W-343, where applicable. All spli
the but: typs. Annealing wmay be done before, during or atter insulating.

3.2.1.1.2 Rectanqgular wire. Conductors for rectangulsr wire shall be type B wire
conforming to ANS] Standard C7.3; however. in all film types and glass insulated wire, the
copper conductors may be medium-harc drawn. and annealed during or after insulating.

3.3.1.2 Silver-coated wire. When specified (see 6.2), silver-coated copper wire shall
conform to ASTM Pub.ication B298. The coating thickness sball be not less than 40 micro-
inches (v in).
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3J.2.1.3 Nickel-coated wire. When specified (see 6.2, nxckel-coatcd copper wire shall
contorn to ASTM Punlication B1SS. The coating thicxness :ha 1 be not less than S0 . in.

3.2.1.4 Aluwminum wire. Pilm-coazed Lluminux rownd wire, w.zes 10 through 2% AWG, shalil

have a yield strength not less than 7000 gage pressure of pounds per square inch (lb/inz)
and a tensile strength not less than 13000 gage pressure of pounds-force per square inch

(lbf/lnz). Larger round sizes, all rectangular film-coated, and all fibrous-covered wire
shall have a yield strength not less than 5000 gage pressure of lb/inz and shall have a
tensile strength not less than 9000 gage pressure of 1b!/1n2.

1.5 Joints, copper conductors. Magnet wirs shall be turnilhed in one continuous

3.2
gth ¢ each gpodl, real, Oor container. NeCessary joints shall be brazed with siiver

el

ldar or welded. The number of joints shall be held to a minimum. The surface of the wire
at the joint shall be smooth and insulated. The dimensions of the wire at the joints sbhall
be substantially the sams &3 at any other pcint on the wire. For 3¢ AWG and heavier wire,
the tensile strength of the point shall be at least 80 percent of the tensile strength of
the wire 3 fest from the joint. Por ]l AWC and finer wire, the tensile strength of the

2
joint shall be at least 20,000 lbf/in".

.
~
(4
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3.2.2 1lInsulation. .

3.2.2.1 1Insulatinag matarials. Al}] insulating materials shall be homogeneous, free
from blisters, wrinkles, bumps or impurities or defects which would dclc:.tloualy atfect
msachanical or alectrical properties of the finished wire.

3.2.2.1.1 Glass fiber. Glass-fiber insulation shall conform to MIL-Y-1140.

3.2.2.1.2 Glass-and polyester fiber. Glass-and-polyester-fiber insulation shall consist
of a mixture of giass Ilber and polyester fiber, with the polyester fiber not exceeding S0
percent of the combination. The polyester-glass fibers may be either fused to the conductor,
or fusec and varnish treated as specified on the individual specification sheet.

3.2.2.1.3 ?ilm insulstion. Pilp insulation shall be a material which provides a magnet
wire that meets the requirements specified for the applicable type and class.

3.2.2.1.4 Varnish. Varnish used in treating qllll and glass-and-polyester-fiber magnet
wire ;"ell conform to MTL-1-24092, or an zltasnais ssieuted On the Dasis of service exparience
or equivalent test data. The varni:h used shall be identified in the qualification test
Teport (see 6.)).

3.2.2.2 Crack in insulation. The insulation shall be free from cracks. A crack in
the filw coating shall De oefinec as an opening in the coating which exposes the bare

conductors to view. Wire sizes AWG 30 and larger shall be examined with normal vilion—/
Sites 30 to 44 AWG, inclusive shall be examined under 6X~10X magnification and sizes 45 and
finer shali be examined under 10X-15X magnification.

3.3 1increase in bare-wire dimensions. The maximum increase in dimensions due to
insulation speciiied herein may be exceeded provided the overall diameter of the finished
wire does not exceed the computed maximum oversall dimensions of the finished wirs determined
by adding the maximum specified increase due to insulation and the maximum specified bare-
wire dimensions.

3.3.1 Intermediate sizes. Por wire sizes between AWC sizea, the increase in Aiameter
due to the filim coating shall be the same as for the next larger AWG size and the test values
shall be the same as for the next smaller AWG siza.

3.4 Specification sheets. The individual item requirements shall be ax specified
herein and in accordance with the applicable specification sheets. In the event of any
conflict between the reguirements of this specification and the specification sheets, the
latter shall govern.

I;Nornnl vision shall be defined as 20/20 vision, aftar correction with eyeglaseses, if
necessary.
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3.5 wormanship. Vammish orf resin weed ahall D cursd, Irss Irces bwbblss, $oft apots
and shall Be evenly applied. Nc paraffin or other deleterious coating shall be applied to
typas Dy and Dyl wire. The wire shall bs free from airt, greasa, moisture, 4ust, and
metallic particles in insulation.

4. QUALITY ASSURANCE PROVISIONS

¢.1 Assponaiblility for inspection. Unless othervise specified in the contract, the
contractor is rospommfc Yor the pot!omnco of all inspection requirements as specified
herein. RExcept as otherwise specified in the contract, the contractor msy uwse his own or
any other facilities suitable for the performance of the inspection requirements specified
here!r, unless disapproved by the Government. The Government reserves the right to psrforns
any of the inspections set forth {n the specification where such inspections are deemed
necessary to assure supplies and services confors to prescribed requirements.

4.1.1 Test ud t ané inspection facilities. Test equipmant and inspection facilities
shall be of .ﬁ!!c?mt aCCUracy. quIIty. @nd QUANRtity to permit performance of the required
inapection. The contractor shall establish calibration of inspection equipmsnt to the satis-
faction of the Governmant.

4.1.2 Inspection system. The contractor shall provide and maintain an inspection
systea accep e to e Government for supplies and services covered by this specification.
The inspectioa systes shall be in accordance with MIL-I-45208 (eee 6.2.1).

€.2 Classification of inspection. The examination and testing of magnet wire shall be
classified as follows:

(a) Component-materials inspection (see 4.3).

{(b}] Qualification inspection (see 4.5).

(c) Quality conformance (see 4.6).
Inspection of product for delivery {(see 4.6.1).
Inspection of preparation for delivery (see 4.6.2}.

4.3 nt-materials inspection. Component-materials inspection shall consist of
verification Et the component materials listed in table I used in fabricating the magnet
wire, are in accordance with the applicable referenced documents or requiraments prior to
such fabrication.

TABLE 1. Cosponent-msteiaaid inapactich.

1/ Requirement T Applicable
Component materials™ paragraph ! documents
Conductors:
Copper - - =~ -~ = == -~ - -~ - - 3.2.1.1
mound, AWG sizxe 50 and larger 2
in diameter =- - = = = - = = - 3.2.1.1.1 co-u-343%
Rectangular - = = = ~ = = = - - J.2.1.1.2 (ANSI C7.9)
S{lver-coated copper -~ - - - - - 3.2.1.2 (ASTM B298)
Nickel-coated copper -~ - - - =~ - 3.2.1.3 (ASTM B3535)
Aluminum, rectangular, round - - J.2.1.4
Clans fiber ~ » » =~ = = = « = = = - = 3.2,2.1.2 MIL-Y-1140
Glass~-and-polyester fiber - - - - - - 3.2.2.1.2 -——
Varnish - = = = = = = = = =« = = - - - 3.2.2.1.4 MIL-1+-24092

y‘h-tinq may be perforssd either before or after insulating.

Z/Swlol shall be selected on the basis of 10 percent of any lot of spools
and reels w to and including 100, and one additional spool or reel for
every 24 spools or reels over 100.

4.4 Inspection conditions. Unless otharvise specified on the applicable specification
sheaet, all tests sha na at room temperature, which shall be between 20 degree:
Celsius (°C) and 45°C (113°F). 1In case of dispute arising out of inmpection made under
these inspection conditions, the wire samples shall be dried for 48 hours at 105°C + 3°C,
conditioned for 4 hours at 23°C + 5°C and 50 ¢« 5 percent reiative hwuidity . and rsinspotise
after such conditioning. Temperatures shall Be con:rolled within plus or rinus 2°C, or

2 percent of that specified, vhichever is larger, and relative humidities within plus or
minus § percent of that specified.
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4.5 Qualification inspection. Qualification inspectior shall be conducted at a
laporatory satisiactory to the Naval Ship Engineering Center. Qualification tests shall
consist of the teats specified on the applicable mpecification shest.

Py PP W ¥

4.5.1 gualification apecissn. The manufacturers requesting qualified products listing
shall msanufacture and be Tesponslble for testing at lesst one specimen of wire for sach
class and type for which qualification u -ouqht. The specimer. of wire subjected to quali-
ficaticn testing of owmd s ooated wire shall be AWS Bo. 18 neavy fiim build, uniess

othervise specified in 4.7 or as agreed between the manufacturers and NAVSEC shall be the
basis for the qualiflcation listing of all sizes and fils thicknesses shown on the appli-

cable individua] specification sheet. The size of wirs for gualification testing of fil=

insulated rectangular wire shall be as agreed between the manufacturer and RAVSEC and have
a heavy film bulld and shall be the basis for qualification listing of all siszes and thick-
nesses of film listed on the applicahle specification sheet. Tha specimen of wire for
qualification testing ¢! fibrous-covered round or rectangular wire shall be as agreed
between the menufacturer and MAVSEC, and have ar underlying varnish covering and shall be
the basis for qualification listing of all sizes and types of insulation cosmbinations listed

on the applicable specification sheet.
4.6 Qualicy conformance.
4.6.1 Inspection of product for delivery. Inspection of product for delivery shall

consist of component-materiala inspection of 4.3 and o’ groups A, B, and C inspection of
4.6.1.2, 4.6.1.3 and 4.6.1.4.

4.6.1.1 Definitions.

4.6.1.1.1 1Inspection lots. An inspection lot, shall consist of all the magnet wire of
the same class, type, shapu, and sisze or size range, produced under essentially the same

- . - - -— mmwn Al almoams smatr b semanlddaaad
conditions, and cffersd for inspaction &t ons tims. A range of sizss may bs oonsclidatad

into one inspection lot, provided that the ratio of the largest conductor cross-section to
the smallest conductor cross-section does not exceed five.

4.6.1,1.2 Unit of product. The unit of product shall be defined as a spool, reel,
container or other package of magnet wire of any length.

4.6.1.1.) Lot size. The lot size shall be the nusmber 0f units of produc:z in an
inspection lot.

€.6.1.1.4 §%;£k_u_ ) sample shall be defined as one or more sample unite gslecztad fro.
an fnspection 1n¢ ssgcrdance with the sampling plarn for the lot size determined as in
4.6.1,1.13.

4.6.1.1.5 Sample unit. A sample unit shall be defined as & unit of product selected
in an wnbilased manner and i# part of a sample from which specimens are taken.

4.6.1.1.6 Sg_e_cllen. A specimen is an individual piece cf wire taken from a sample unit
and subjected to inspection.

4.6.1.1.7 Defective unit. Pallure in any one test shall constitute a defect; however,
if the sample unit fails more than one test in any test group, it shall be counted as only
one defective unit.

4.6.1.1.8 Rejected lots. 1f an inspection lot is rejected, the cu..- acti. may with-
draw the lot, rework it to correct the defecta, or screen out the defec: - units and again
reinspect it, as applicable. Such lots shall be kept separate from nevs _._.tx, and shall be
clearly identified as reinspected lots. Such lots shall' be reinspected using tightened
inspection.

4.6.1.2 Group A inspection., Group A inspection shall consist of the examinations and
tests specifi table 11, and shall be made on the same set of samples.
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with MIL-STD-105
AL is 4.0,

TARIE II. Group A inspection.
T
Examination or Specification Method AQL (percent daefective)
test sheet peragraph najor

Visual and dimensional | 1 thru 16, 4.7.1

examinstion 1% thru 27

Incresase in bare 1.8
dimensions ——-

Insulation and -———

workmanship
Adhesion and 2 thru 16, 4.0
flexibility 10 thry 27
Adhesion (only) 1 4.7.2 4.0

1 thru 16,

Elongation 12 thru 27 4.7.4 4.0
Springback i‘thiﬁ 12 inel é.7.8 é.0

4.6.1.2.1 Slggltn% plen.

or ordinary inspection.
The acceptable quality levels (AQL)

Statistical sampling and inspection shall be in
The inspection level shall be I when

shall be as

defects shall be as defined in MIL~-STD-}0S and in table III.

accordance
the specified

specified in table II. Major

TABLEZ III. Classification of defacts in accordance with MIL-STD-10S.
Categories Defects
Critical: None defined.
hator:
101 Type and size not as specified.
102 Material nonconforming; evidence of unauthorized material used.
102 Material not new; evidence of used, reclaimed, repaired, or salvaged
parts.
104 Material of coenductors nonconforming: not in accordance with specifications.
108 Insulation not homogeneous: has blisters, wrinkles, cracks, bumps.
106 Piber or filament insulation wrapping uneven: not firm and continuous.
107 Application method of synthetic resin not as specified.
{Types T, T2, T), and T4, synthetic-resin insulated.)
108 Increase in diameter of bare round wire, due to addition of synthetic-resin
insulation, is not within specified limits (types T, T2, T3, and Td).
109 Increase in dimensiona of bare rectangular wire, due to acddition of synthetic-
resin insulation, is not within specified limits (types T, T2, and T¢).
110 Glass not in accordance with spscificatior (types GX and G2K, glass
insulated).
111 Class wrap Or wraps not completely coated and filled with specified varmnish
or reasin (types GK ané G2K).
112 Varnish or resin used is not cured: has bubbles, soft spots, uneven surface
{typas GX and G2K).
113 Increase in dimensions of bare round and rectangular wire, due to addition
of glass insulation, aingle or double, is not within specified linits
{types GX and G2K).
114 Glass fiber not as specified {(types Dg and D92, glass~and-polyester-fiber
insulated) .
119 Polyester fiber in insulation grester than saximum percent allowed
{typas Dy and 0g2).
116 Varnish or bonding material used in insulation is not as specified; wrap
or wraps not thoroughly coated and filled with varnish or bonding material
{types Dg and Dg2) .
117 | varnish or bonding macerial is rough, uneven, has bare spots, soft spots
(types Dg and Dg2).
118 Paraffir or other deleterious coating applied to tnsulatec wire (types bg
and Dg2}.
119 Increase in dimensions of bare round and rectangular wire, due to addition of

] aingle or double insulation, 1s not within specified limits (types Dg and

! Dg2) .
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(Con.)

~_ &2 .
VSigCTLE

123

124

Minor:

Combination insulations:
Combination insulations:

4 s e

specified limits.
All wire splices are not butt type;

diamster, configuration, resistivity,
ara -dv-r--)v affaread

None defined.

size limits not as specified.

increase in dimensions of

Manufacture o! magnet wire such that it is not free
dust, metallic particles in insulation.
Round or rectangular magnet wire not wound on spools or reels;
O wire per spool or reel nonconforming.

construction of
flexibility,

bare wire i3 not withir

splices is such that
and mechanjical s:reng:l.

of dirt, grease, moisture,

maxinmum weigh?t

4.6.1.2.2

Disposition of sample units.

A inspection may be delivered on the contract,

Sample units which have passed all the group
if the lot is accepted.

4.6.1.3 GCreup B inspsction Group B inspecticn shall ¢t cf the tests specilied
in table IV.
TABLE IV Group B inspection.
Spscilication Mathod Shapes, aslzss and
Test sheet paragraph types of wire
Beat shock 2 thru 16 and 18 4.7.3 Pilm coated round and
rectangular wire
Dielectric strength 1 thru 16, 4.7.8
Layer to layer 18 thru 27 Round in AWG sizes 0000
{round wire) to 30 incl. in all types
GV, Dg, GrF
Twist Round in AWG sizes 10 to
40 incl. in a1Y +vpes
E, U, N, T, T™, TB, SA,
SAN, ON, L. LN, H, K, M.
Wrapped foil Rectangular in all sires
and eypen
Round 4n AWG asizes 4/0 to
9 incl. in all types
GV, Dg, GK
Round in AWG sizes 4/0 to
9 incl. in all types E, U,
nN, T, TN, TbB, SA, SAN, UW,
L, LN, H, K, M.
Continuity: 4 thru 12 fnel. £.7.10 Raound in all tynpes and
High voltage 14 and 1S size:
or or
Low voltage 4.7.9
Comnleteness of curs 4-6-15-18 4.7.12 Bound in AWC sizes 4 ¢o 44
incl. in all types T, TE,
M. Rectangular type X.
Solderabilicy 2-3-7-8-9 4.7.13 Round in AWG sizes 4 to 44
incl. 4in all types U, N\,
SX, SAN, UM
Belical coil bond 6 4.2.18 Round in AWG sizes & to 44
incl. in all types TB

VS i WV
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4.£.1.3.) Sampling plan. The sampling plan shall be in accordance with MIL-STD-105
for small-sample inspection. Unless otherwise specilied herein, normal inspection shall be
used at the start of the contract. The AOL shail be €.5 (percent defective), and the inspec-
tion leve! shall pe 54 for normal and tightened inspect:or., and S) for reduced inspection.

4.6.1.3.2 Disposition of sample units. Sample units which have passec all the group B
inspection may be delivered on the contract, if{ the lot is acceptec.

4.6.1.4 Group C inspection. Group C inspection shall consist of the tests specified in
Rall not be

table V Shipment sha t held up pending results of the inspectior.
TABLE V. Group C inapection.
Specification Method
Test ahest paragraph
Scrape resistancs
Unidirectional scrape 2. 4, 8. 7 thru 12 incl. 14, 15 4.7.5.1
Thermoplastic flow 1 thru 16, 18 4.7.7
Solubility 1 thru 26, 18 4.7.11
Alcohol tack ‘ 6 4.7.1%
Dielectric strength at
rated temperature 2 thru 16, 18 | 4.7.17
Thermal evaluation ! 1 chru 12 incl: 14 thru le, 18 | 4.7.18.2
Overload i J zhru 12 incl. i
{ 14 chru 1¢, 1Ff { §.7.14

4.6.1.4.1 Sampling plan. Three sample units of magnet wire shall be selected frox the
first lot and thence from each 3-mcnth production or 5,000 units, whichever is less.

4.6.1.4.2 Noncompliance. If a mamplis failz ¢o paes group C inspection, the contractor
shall take corrective action o: the materials or process, or both, as warranted, and on ail
units of product which can be corrected’ and which were manufactured under essentially the
same conditions, with esesentially the same materials, processes, and 8o torth, and which are
considersd subject to the same failure. Acceptance of the product shall be discontinued
until corrective actiorn. acceptable to the Government, has been taken. After the corrective
action has been taken, group C :nspection shall be repeated on additional sample units (all
inspection, or the inspectior which the original sample failed, at the option of the Govern-
ment). Groups A and B inapec:ior mey be reinstitured: however, final acceptance shall be
withheld until the group T reinspection has shown that the corrective action was successful.
In the event of failure afte: reinspection, information concerning the failure and the

corrective action taken shall be furnished to the contracting officer.

4.6.1.4.3 Dispositior of sample units. Sample units which have passed all the group C
inspsctiocn may be Geliverec on the contract, i{f the lot is accepted.

4.7 Test mathods.

4.7.1 Visual and dinmensional examination. Each of the finished samplies oI magnet
wire selected ih accordance with 4.5.1.2 shall be visually and dimensionally examined to
varify that msterials ancd construction conform to this specification.

¢.7.1.1 Materials arnd construction. Examination shall be made of conductors, insulation
coverings and procassinc to deterxine that the magnet wire conforme to this specification.

4.7.1.2 Dimensiona.

4.7.1.2.1 Pilm-coszed rourd wire AWG 44 and larqer. The diameter over the insulation
shall be measured using 2 hand or bench micrometer having a spindle pressure not greater
than 6 ounces per l/4-inch diameter anvil for wire sizes AWG 40 and larger and not greater
than 2.5 ounces per l/7-:nch diameter anvil for wire sizes smaller than AWG 40. The micro-
meter shall be checked v:th wire standards at least daily. Por microseter methods of use,
specifications and calibratiors. refer to ASTM pudblication D-374. The test specimens shall
consiat G 4 =c € inan n.-a.;'t lenqgth of wire free from kinks or obvious defects. The

10
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sample shall be carefully removed from the spool or container to avoid damaging or stretching.
The diameter of the film coated wire shall be measured st four points spaced approximately

45 degrees apart around the circumference of the wire. The largest and smallest readinge
shall be recorded, and the average c?! these twc readings snall be taker as the overall
diameter of the specimen. The f£ilm coating shall then be removed at approximately the same
position on the wire by means not injurious to the bare wire and the measurements repeatec
arouné the bare wire. If removing only a bonding overcoat, a solvent shall be used that

will remove the bond coat but not awell or change dimensions of the base coat. The average
diameter of the ¢conductor shall be subtracted from the overall diameter. This shall be
reported as the average film addition (also known as increase in diameter or as film build).

4.7.1.2.2 Pilm-coated round wire smaller than AWG 44. The micrometer method specified
in 4.7.1.2.1 ahall be used Tor measuring the diameter over the insulation for wire sizes AWG
56 and larger. The conductor diameter may be measured either by the method of 4.7.1.2.1 oz
by the resistance method. Resistance measurements shall be made in accordance with the
procedures of ASTM Publication 3»-193. The test specimens shall consist of 5 feet or longer
lengths of wires.

4.7.1.2.3 Pilm-coated rectangular wire. The thickness of the film-coated rectangular
wire shall be measured using the micrometer method specified in 4.7.1.2.1 and on three
carefully straightened specimens each at least ) inches long taken from a ree! or spool at
1-foot intervals. Straightening may be accomplished by stretching the wire not more than 1l
percent to remove bends or kinks. One measurement of the thickness shall be made over the
coating ¢f each specimen. <he coating shall then be removed at these points without injury
to the bare wire ancd the thickness of the bare wire measured at each point. The average
of these readings shall be the conductor thickness. The average thickness over the bare
wire shall be subtracted from the average thickness over the film coating. This shall be
reported as the average film addition or increase in thicknesss due to film coating. The
increase in width shall be determined in the same manner as the increase in thickness.

4.7.1.2.4 Pibrous-covered round wire. The thickneas of the fibrous-covered round wire
shall be measured using the micrometer method specified in 4.7.1.2.1 and at three points,
spaced approximately 1 foot apart. The average of these readings is the overall diameter
of the wire. The covering shall then be removed at these points without injury to the ware
and the diameter of the bare wire measured at each point. 1In the case of fibrous coverings
over film-coated wire, the film coating as well as the fibrous covering shall be removed anc
the dismeter of the bare wire measured. In each set of measurements, the diameter shall be
maasured at two points on the circumference approximately 90 degrees apart. The average
diameter after removal of the coverings shall be subtracted from the average diameter over
the fiDrous covering. Thig shall be reported as the increase in diameter due to fibrous
or file~fibrous covering.

4.7.1.2.5 Pibrous-covered rectangular wire. The thickness of the fibrous-covered
rectangular wire shall be measured at three points gpaced approximately 1 foot apart on a
carefully straightened specimen using a pressure type micrometer having a 0.250-inch diameter
spindle and a 250-inch diameter anv.l. The spindle shall have an effective weight of threes
pounds, including the weight of the spindie. Straightening may be accomplished by stretching
the wire not more than 1 percent to remove bends or kinks. The fibrous covering or film ancq
fibrous covering shall then be removed and the thickness of the bare wire measured at each
point. The average thickness over the bare wire shall be subtracted from the average thick-
ness over the fibrous covering. This shall be reported as the increase in thickness due tc
fibrous or film/fibrous covering. The increase in width sha.l be determinec ir the same
manner.

4.7.2 Adhesion_and flexibility.

4.7.2.1 Film-coated round wire.

4.7.2.1.1 Adhesjon. A specimen of film-coated wire having an effective length of 10
inches shall be elongated (a) at the rate of 12 inches, *+ 1 inch, per minute for sizes 13
ANG and heavier, inclusive and (b) by a sudden jerk (12 to 16 feet per second) for sizes 14
ANG and finer. The specimen shall then be examuned for cracka in the film coating as follows:

(a) Size AWG 30 and heavier - Examine with normal vision

(b) Size AWG 31-44, inclusive - Examine with 6X-10X magnification
(c) Size AWG 45 and finer - Examine with 10X-15X magnification

11
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4.7.2.1.2 Flexibllity. A apecimen of {iilm~coéted wire having an effective length of
10 inches shall Be wound not more than ten turns around a sandrel havi g the diametar speci-
fied on the applicable specification sheet. The specimen shall then be examined for cracks

iz the film coating as follows:

{(a) 84ize AWG 30 and heavier - Examine with ncrmal vision
{b) Risa AWC 11-4d. inclusive - Examine with 6X-10X magnification

(c) 8ize AWG ¢S5 and finer - Examine with 10X-15X laqnlt!.cat.io'\
4.7.2.1.3 Adhesion and flexibility. A specimen of film-coatad wire having an effectivs
length of 10 inches shall be oIonqtua, wound not more than ten tw.ns around a mandrel, and
examined in accordance with table V1

TABLE VI. Adhesion and flexibllity.

I Minimum I
AWG Llongation elongation, Mandrel
size rate percent diamster Examined with
é~3 |12 + 1 inches per minute 30 w~one Hotmal vision
10-13 {12 ¢+ 1 inches per minute 25 5x Normal vision
14-20 | Sudden jerk 20 3x Normal wision
21-30 | Sudden jerk 1 18 1x Normal wision
31-44 | Sudden jerk Y2 n 6X-10X magnification
45-56 | Sudden jerk Breaking point None 10X-15X magnification

&/or o its breaking point, whichever is less.

4.7.2.2 Pilm-coated, rectangular.

4.7.2.2.1 Adhesion. A specimen of film-coated wire having an effective length ot 10
inches shall be slongated 30- perconz at a rate of 12 inches ¢ 1 inch, per minute. The wire
shall be visually examined for cracks in the {ilm coating.

4.7.2.2.2 Bend test - edgewise and flatwise. Two undamaged 10-inch specimens of wire
shall be elongated 10 percent and bent approximately four inches from each end, one flatwise
and one edgewise, On & 90-degres angle over a mandrel as outlined in table VII in the form
of a ‘7_‘. During the bending operation, extreme caution shall be observed to prevent
axtarnal 2amide to Lhe L1158 COALING &uch ad Bay oCCul due Lo il.lhunu. cuttany, and su fus tii,
A strip of l/‘-inch wide conductive adhesive foil tape shall be t.th:ly vr-ppod around the
wire at the center of each bend and a dielectric breakdown test made in accordance with
4.7.8.3(c).

TABLE VII. Mandrel size for bend test.

Platwise Edgewise Mandrel
(vire thickness) (vire width) diameter
Inch Inch Inches
0.0J1 to 0.036 0.152
.037 te .04l .170
.042 to .050 .200
.081 to .D63 ! .250
.064 to .075 ; .30¢
.07¢ to .088 0.076 to 0.088 . 350
.08% to .100 .089 to .100 . 400
.101 to .12S .101 to  .125 .500
.126 o .150 .126 to .150 .600
.151 to .187 .151 to  .187 . 150
JI88 o .219 .188 to  .219 560
.220 to .250 .220 to .250 1.00
.281 to .310 .281 to  .310 1.28
.111 ¢o .375 1.59
.J7€ o .43S 1.70
436 o .%00 2.00

12
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4.7.2.3 Pibrous-covereé rounc wira.

i.5.3.3.1 Adhesion. A specimen of fibrous coversd round wire having an affactive
length of 10 inches shall be e.onagated 25 percent or to the breaking point, whichever is
lesz, at & rate of 12 inches + 1 inch, per minute. There shall be no loosening, irayins.
of loss of adhersnce of the cOvering axcep:t at the point ¢f rupture.
4.7.2.3.2 Plexibility. A specimen of fibrous covered round wire shall bs wound three
=Xl
cimas arcund a mandre. of the diameter shown in table VII! and examined for cracks in the
fibrous covering.
TABLY VIII. Mandrel size for flexibility test.
AMC sise Mandrel Adiameter
30-1 10X
0 and larger | 15X

4€.7.2.4.1.1 Pibrous-covered wire without underiving fiim coatings. A specimen =H
fihyous-covared wire without &5 underlying Zilw coating, shall be wound flatwise 180 degrees

around a mandrel having a diameter 10 times the thickness of the bare wire, and the bent

i Y-

portion shall be buried in No. § lsad shot {0.08C to 0,100 inch in diameter]. A source of

60-Bartz (Hz) voltage, of a substantially sinusoidal wave form shall be applied betweer the
conductor and the lead shot.

4.7.2.4.1.2 Pibrous-covered wire with an underlying filr coating. A specimen of
fibrous-covered wire With An UNGELLlying #iis coating, having an sfifsctive length of 10
inches shall be elongated at least 20 percent at a rate not greater than 12 inches, * 1 inch,
per minute. The wire shall be visibly examined for cracks in the f£ilm coating.

4.7.2.4.2 Ylexibility. A specimer of fibrous-covered wire shall be bent on its flat
side 180 degrees around a mandrel having a diamater 10 times the thicknsss and then examined
with normal vision for cracks in the fibrous covering. The outer diameter of the insulation
shall determine the mandrel diameter.

4.7.3 Reat shock.

4.7.1.1 Piim-coated round wire. A speclmen of coated wire having an effective lengt:
of 10 inches shall be elongated at a rate shown in table IX and wound not more than 10 times
around a mandrei having the diamstar speciflad on the spplicable specification sheer. The
speciman shall be removed from the mancrel and placed in a circulating air oven for 1/2 hour
at the tamperature specified on the appiicable specification sheet. The speécimen shail then
B sxamined in accordance with tanla 1Y for cracks in the film coating.

DEe &7 &atToa cIACKS

—mr e wes L s bl
TABLL 1A. Deat BHUCK .

AWG size Elongation rate Examine with
_4-13 12 + 1 inches per minute Normal vision
14-30 Sudcen jerk Normal visionm
31-44 Sudden jerk | 6X-10X magnification
- S

4.7.3.2 Pilmecoated rectanqular wire. A specimen of fiim-coated wire having an eifective
langth of 10 inghes shall be elongated &t a rate of 12 inches. ¢ 1 inch. per minute to the
percent specified on the applicable spscification sheet and placed in a circulating air over
at the temperature specified on the specification sheet for i/i1 hour. The specimen ahall be
allowed to cpol to room temperature and shall then be examined with normal vision for cracks
in the film coating.

4.7.4 Elongation.

an effective length of 10 inches sna.. he elongated toc its breaking point at a rate of 12
inches, + 1 inch, per minute. The gripping jaws shall be such that & break will not occur
within 174 inch of either jaw. The travel distance of the jav at the instant of break shall
be noted and the percentage of elongation calcuiated.

4.9.4.1] Plimeconted round and reczangular wire. A specimen of film-coated wire havinc
T

13
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.7.4.2 Pitrous-covered round wire. A specimen of wire g:ize M AWG and larger shali
be elonga-el to Its breaking point at a rate of 1i :nches, 4+ 1l :inch., per minute. The
gripping jsws mhall be such that s break wiil not occur within i/4-inck of either raw. 1In
case of fa:lure of glass-fiber-covered wire., the finrous covering sha.l be removed troc
another specimmn and the wire tested. The trave. distance ¢f the ;8w at the instant of
breax shall be noted and the percentage of elongazion calcuiasted. On fibrous covered wire
sizes 22 AWG and smaller, the fibrous covering shal! be removed from the specimen prior to
testing.

4.7.4.3 Fibrous-covered rectangular wire. A specimer. of fibrous-covered wire, with
or without sillicone, having an ef{fective length of 10 inches shall be elongated to the
breaking point at a rate of 12 inches. : 1 inch, per minute. The gripoing jaews shall bs
such tnat a break will not occur within l/4-inch of either jav. The travel distance of the
jaw at the instant of break shall be noted and the percentage of elongation calculated.

4.7.5 Scrape resistance.

4.7.%.1 Umidirectional acrane resistance - sizes 10 tc 3L AWC. inclusive Scrape

resistance shall be measured on a device which scrapaes the surface of the coated wire
longitudinally by means of a weighted scraping fixture.

4.7.%.1.1 Test procecdure, A specimen of film-coated wire shall be wviped with a clean,
dry, bleached, and unsiyed cheese-cloth, placed in the device, and strajghtened by elongating
it not more than 1l percent to remove kinks. The specimen shall then be securec in the
clamping jaws, and the supporting anvil adjusted to contact the underside of the specimen.

4.7.5.1.1.) MApproximately 90 percent of the minimum grams-to-fall load specified on
the applicable specification sheet shall be applied to the scraping device. This initial
load shall be recorded. The weighted scraping device shall be lowersd gently onto the
surface of the film coating and the scraping action started.

4.7.%.1.1.2 Weight shall be added until the conductor is exposed and the device stops.
The value at which the device i3 shut off shall be read on the graduated scale on the lower
edgs of ths bsam. Ths product this value and the initial load applied shall be recorded

as the ‘grams-to-tail® load.

"

oy
o

2.7.5.1.1.3 The test procedurs shall be repeated twice, indexing around the periphery

of the wire, once at 120 degrees and once at 240 degrees from the original position and the
same information recorded. The three "grams-to-fai.® figures shall then be averaged.

4.7.5.1.2 Scraping device. The device shall provide & scraping action in one direction
only at a rate of 16 Inches (= lC parcent) per minute. The weighted scraping fixture shall
contain & polished 0.00%5-inch-diameter steel piano wire or needle located between two jaws
which support the steel piano wire or needls rigidly, without segging or curvature, at right
angles to the direction of stroke. The stroke shall be in one direction along the longitu-
dinal axis of the film-coated wire to be tested. The film-coated wire to be tested shall be
held secursly between two clamping jaws over a supporting anvil which shall be Jowered whils
the specimen is inserted into the jaws and straightened. 1t ashall then be raised to contact
the under surface and suppor: the specimen. The scraping device shall be egquipped with an
alectrical circuit which limits the curreat tc 20.0 milliamperes at 7.5 ¢+ 1.5 wolte (V)
between the conductor and the pianc wire or needle scraper. The circuit shall be so dasigned
that fallure of the f£ilm coating is detected and the scraping device stopped when the film
costing is removed and the bars conductor exposed for approximsrely 1/8 inch. The scraping

device shall be equippec with a graduated scale on the lower edge of the beam which indicates
the factor by which the initial load is multiplied to determine the “grams-to-fail".

4.7.6 Springback - sizes l4 to 30 AWG, inclusive. A specimen of filmcoated wire shall
be wound three turns at s rate o © Tpm around a mandrel having the diameter shown in
table X, under the tension indicated. One end of the coil soc formed shall be held and the
other allowed to unwind slowly.
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TABLE X. Springback.

‘ Mandrel

AWG dlameter, Tension

size \ inches | ounces

He

14 3 1/4 16
15 3 1/4 16
16 3 1/4 16
17 3 1/4 1€
ie 3 1/4 16
19 3 1/¢ ié
20 3 1/4 16
21 1 1/8 4
2 1 1/8 4
P 1 /8 4
24 1378 4
25 1 /8 2
26 1 7/8 2
27 /4 2
28 3/4 2
25 3/4 2
3o 3/4 2

The springback tester {(see figure 1) shall be operated 1in accordance with the following

proced

e o
NJad

(a)
(b)
(c)

(da)
(@)
(£)

tg)

-4
-~

o~
-
~

()

(x)

The instrument shall be mounted with the shatt of the mandrel horizontal &%
a height approximately 4.5 feet above the floor.

The mandrel shall be jocked in position 80 that the hole for tastening the
wire is in a vertical position to correspond with 3ero on the dials.

The wire to be tested shall be removad carefully from the package in such &
way that the wire will not be subjected to extra bends or tension and shall
be wound onto the mandrel in the same direction a8 originally coiled.

The wire shall be inserted in the hole using the size of mandrel and weight
specified in cable X.

The wire shali be iayer=wound by tusning che mandrel reounterclockwise with
the number of turns as specified. '

A mark with a crayon, pencil, or ink shall be made on the last turn opposite
the zero mark on the dial.

The wire shall be held in place with the left hand on the mandrel and then the
weight shall be removed.

The wire ahall be cut. leaving approximately 1/2 inch wire past the MATX

ch gth shall be bent in

3=

previously scribed on the last turn. This 1/2-1n
s vertical position.
By placing 2 pencil to the left of the vertical piece of wire, the coil of

of

ul-

wire shall be allowed to unwind siowly, without jerking. If the wire is

porniCtéd toc spring pack suddenly, erronecus results are obtained.

Note the angle through which the mark on the last turn has moved as shown oOn
the dial mounted pehind the mandre! specified.

The indicating point on the free end of the coil should come €
curve shown On sach dial.

o
]
L]
u
(ad
1]
3
I
>4
v

A moft wire will exhibit less tendency tO spring back; hence ths figure representing
the degrees per tummn will be less than that ¢or = harder wire.

[y
w
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4.7.7 Thermoplastic floe
4.7.7.1 Procedere. The specimer shal.l be comprised of *we lenaths o? waire positioned
L .
st right angles tc esch Other in the apparatus as reguirec. The specimen shall be carefully
loaded witl 200C gracs for size 18 AWG or 100 grams for size 36 AW, wire. The temperatire
shall be incressed at 10°C to 45°C per minute tc nct less <han 5{°C below the thermoplastic

flov temparature specified in the applicable specification sheet, and then rajsed 5°C per
minute unti. failure occurs. The indicated temperature, corrected in accordance with 4.7.7.2,
shal. be taken as the thermoplastic flow temperature of that speclnmen. Por 18 AWG wire, five
apecimens shall be testecd and the average shall be the thermoplastic flow temperature. Por

size 36 AW: wire, ter specimens shall be tested arnc the average shall be the zhermoplastic
flow temperature.

§.7.7.2 Apparstus. The thermoplastic flow tester shall be capable of exerting a
constant load perpendicular to, and directly over, the right-angle crossover of the specimer .
Tre tester shall include a control thermocouple with a temperature range ané a pyrometer to
indicate the temperature measured by the control thermocouple. The actual specimen tempera-
ture at each tasil position under ths load at the crossover pesition shall be measured
throughout the expectec temperature range by & calibrated thermocouple-pyrometer and compared
to the control or indicated temperature. The resulting temperature difierence shai. be usec
to appropriately correct the indicated thermoplastic flow temperature. The testing chamber
shall be of 2 size to maintain a temperature rise of 1C0°C to 45°C per minute to not less
than 50°C below the temperature specified in the applicable specification sheet and 5¢C
por minute tesmerarture rise from that point to failure. The failure detector shall be 30

constructed that a current flow of 0.50 to 0.100 ampere at 115 V altermating current,
60 Hz, between the crossed wires of the specimen will indicate failure.

4.7.8 Dielectric strength.

4.7.8.1 Layer to layer (round wire). Two laysers cof insulated wire shall be close wound,
turn-to-turn, one on top o the other, around a smooth, cylindrical insulating mandrel with-
out reversing the direction of rotatisn of the mandrel. The maximum tansion and the mandre)
Aiameter shall be as specified in table XI. The length of the winding along the mandrel
shall be 1 inch, but not less than six turns. Voltage at 60-Hz of a wave shape substantially
sinuscidsl, starting ar zerp and increasing uniformly at 500 V per second, shall be
applied between the two layers until the insulation is punctured, the voltage at puncture
being measmured with a voltmeter calibrated in volcts root-mean-square {rms). In the event,
that hreakdown occurs in less than 5 seconds, the test shall be repeated anc the rate of
increase in voltage shall be reduced sufficiently so that breakdown will not occur in less
chan 3 mecohdd. THC brssndown wltane shall be not less than the values given in the appl:-
cable specification sheet.

TABLI XI. Mandrsl diamstars for dislectric-—stranoth test on round wire
sizes 10 to 30 AWG (layer~to-layer).
Wire size (AWG), Incl Mandrel diameter, inch
10 to 23 1.00
24 to 10 .25
£.7.8.2 Twist (round wire). Two piaces of wire shall be twisted together for a distance

of 4.75 inches. The tension on the wires while being twisted and the number of twists shall
be as specified in table XII. Voltage a= 60-Hz frequency ©f a wave shape subatantially
sinusoidzal, starting at zero and increasing uniformly at 500 V per second, shall be

2pplisd bastueen the tuo vires until the insulation ia punctured. the voltage at puncture
being measured with a voltmeter calibrated in volts rms. The testing transformezr shall

have a rating of 500 voltamperes or more. In the event that breakdown 6¢curs in less than

¢t seconds, the test shall be repeated and the rate of increase in voltage shall be reduced
sufficiently so that breakdown will not occur in less than 5 seconds. The breakdown voltage

———mi &L

shall be not lesas than the values given in the applicable specification sheet.
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TABLE XI1. Tensisn and number of twists for dielectric-strength
ol round wire (twist).
AWG aize Total tension on wire Numk sr of twists
e ad

16 to il 24 lbs. k]

12 to 14 i is lbs. 4

15 to 17 6 ibs. €

18 to 20 ) lbs. 8

ii to 23 1.5 lba. 12

24 ro 26 340 grams 16

27 to 29 170 granms 20

30 to 12 85 grams 23

33 to 15 40 grans 31

36 to 38 20 grams 36

39 to 4} 10 grams 4]

42 to 44 S grams 46

4.7.8.3 wvrapped foil. This test applies to rectangular vwire of all sizes, and to round
wire AWG size ¥ nns Yargs: in diameter. The wrapped-foil test shall be performed as follows
s} Apply & strip of thin meeallic foil, 1/é-inch wide, t6 the canter of a 1/2-inch

wide pressure-sensitive tape. <Cut the tape into strips about J-inches long,
in such a manner that the tape does not extend bevond the and of the wmetallac
foil. These strips are the electrodes.

(bl Cut a specimen of wire of such length that four electrodes may be applied ac
{intervals of about 2 inches. Starting 2 inches minimum from the exposed
end, apply the slectrodes to the wirs with the tape at right angles to the
wire, and the foil in contact with the wire. Wrap the tape smoothly and
firmly around the wire a minimur of one and one-half complete turns.

te} Apply a 60 +# 1 Hz voltage of sinusoidal waveform betwaen the metallic foil
and the conductor, one slectrode at a tims., Start the voitace at zero, and
increase it uniformly at a rate of 500 V per second until breakdown
occurs. In the svent that breskdown occurs in less than 5 seconds, the test
shaii be repested and the rate of increase in voltass shall bs raducsd
sufficiently so that breakdown will not occur in less tnan 5 seconds.

(d) The breakdown voltage in at least three of the four locations where the
SISTLIO0SS ars 8ppiisd sieii LS LOL 1S3 n the walues given {in the

applicable specification sheel

«“

*
£
7

(,7.9 Low voltage continuity - sizes 25 to 56 AWG inclusive. A 100-foot specimen of
vire shall be passe rough & mercury ol eet per minute, + 10 percent.
The length of the bath shall be 1 + 1/16 inch and the height of the mercury sut¥icient to
cover the wire for the entire lenafth of the bath. A direct-current potential shall be
applied between the batn and the wire conductor of magnitude as shown in table XIIl. The
test circuit shall be so arranqed that the discontinuity indicating device will operate
when the resistance between the bath and the wire conductor is less than 5,000 ohms, but
will not opesrate when the resistance is 10,000 ohms or more. It shall be arranged so that
a minimun of 600 faults per minute, + 10 percent, will be counted when a bare wire is passed
through the bath, Any automatic counter conforming to the conditions specified herein may

be used,

TABLE XIII. Low voltage continuity.

Wire sizes (AWG), inclusive Volts
25 to 29 7%
30 to 34 60
35 to &0 30
41 vo S6 20

4.7.10 High voltage direct current continuity, bench test, sizes 14 to 10 AWG,
inclusive.

4.7.10.1 Taest procedure. One hundred fee: of film-coated wire shall be passed over an
energized COrrosion resistant (stainless steel) V-qrooved insulated sheave (contact) at a
speed of 60 ¢+ 2.5 feet per minute. Two grounded metallic guide sheaves shall be used (one

cacma Asamatar and

pafore and the other after contact}. All three sheaves shall be of the sams diametsr and
construction and shall be arrangec so that the amount of wire in contact with the energized

16
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aheave {center) will be 1.0 = 0.2 inch. The conductor of the magnet wire under tes: shall
be siectricaily groundec by means of e.:her a ground rerminal or 3 grounded take-up drum.
Pay-of{ aquipment shall be designsd to siiminats damage to the wire under tes:.

4,7.10.2 gguigg:nt. The high-vcltage power supp.y shall be regulated and shall! orovide
10 the contact shaave & smooth filtered dirsct-current voltage free of transien: overvoitade
*spikes” (see ¢,7.10.2.2). The open circuit test voltages, available by adjustment shall be
s00, 756, 100¢, 1500, 2000, 2500 snd 3000 V and shall have a positive polarity with respect
to the groundsd test wire, The steady-state short-circuit current shall be limited
internally to 2 maximum of 50 microamperes at any test voltace sstting, ~» SO-magohm faul:
resistance at ths contact sheave shall no: cause more than 2 70 percent drop in voltage on
tha high-voletage shaave at any volzage setting. The sensitivity (see 4.7.10.2.3) of the
fault detection circuit (see &.7.10.2.3) shail be such that the circuit will be capable of
detecting any fault (see 4.7.10.2.1) having a resistance of less than 30 megohm but will no:
operate vhen the insulation rasistance of the test wire exceeds 180 megohms. The fault
detection current shall have a rangs not greater than l4 ¢ 5, microamperes at the 3000 v
setting. The speel of response af the faul: detection circuit shall be not greater thar
100 milliseconds + 10 parcent. The fault counting circuit shall be designed to repeat
at the rate of 600 + 60, counts per minute when bare wire is passed over the contact sheave.
The fault counter shall be a digital readout device such as an slectromechanical counter or
its electronic equivalent. Means for resetting the counter to zero shall be included.
Additional recorder equipment for making records of fauit patterns is optional. Ths high-
voltage contact sheave shall be a 2-inch-outside-~diameter corrosion resistant (stainless-
steal) sheave with a V-shaped groove such tnat the included angle will be 45 + 3, degrees
and the root diameter wilil be 1.5 ¢+ 0.1 inches. Ths bottom of the groove shall have a
maximum radius of 0.005 + 0,001 indh. The ground insulation for the contact sheave shall
be » high resistivity material, nonhvgroscopic, nontracking, easily cleaned, and shall have
clsarances for maintaining 2 maximur voltage of 3000 U indafinitely. All edaes of the
sheave shall be well rounded to minimize corona. The two grounded guide sheaves shall be ct
the same dimensions and material and shall be spaced 2.72 ¢+ 0,005 inches between centers of
the contact shaave and ajither guide sheave ancd on the same horizontal line, leaving approx-
imataly a 3/4-inch space between sheave sdoes on either side of the contact sheave. This
arrangement, when threaded with wire for testing 1n arn alternate wrap manner (that is, over-
under-over or vice versa), shal) provide a contact lenath of wire on the charged center
sheave of 1.0 + 0.2 inch. A surge dampinc resistor of 4.7 megohms <+ 10 percent, shall be
installed in the high-voltage line at the contact sheave connaction. No shielding shall be
used on the high-voltage lead since a munimum capacitance to grounc is sought during switchinc
and counting eventa. The test device shall include such wire handiinc equipment as will
provide the wire speed stipulated in 4.7.10.1 and shall be capable of handling wire size:s
14 to 30 AWG, inclusive. A foOtdoe tuuniéi with 3 preser cuc-nff feature shall be incluced
30 that exact langths can be monitored. The drive motor shall be of the brushlass typs and
shall have sufficient power to maintain speed under the heaviest load.

4.7.10.2.1 Fault. Any dafect or series of defects with reduced elscrrical properties
such that, under voltags, s sufficient current will f{iow to activate the fault detection
circuit and indicate one fault per inch of wire tested.

ot rt

4.7.10.2.2 Test voltage., The open-circuit voltace applied to the contact sheave shall
be as specified ih table X:v. All voltage se:tings shall be checked with a high-impedance
device such as an slectrostatic voltmeter. Sufficient internal resistance shall be
provided so that rapid collapse of the applied tast voltage occurs when a fault is detected.
Rapid recovery of the voltage to the test level is also required.

TABLE XIV, Righ voltaoge continuity,

AWG pC voltage

size single Reavy Triple
14 - 24 1000 1500 2000
25 - 30 500 750 1000

4.7.10,.2.3 Fault detection current. The current flowing from the contact sheave
through the fault to ground .see 4./.10.2).

4.7.10.2.4 Sensitivity. The maximum resistance which will positively operate the
detection circuit when inserted between the contact sheave and ground (see 4.7.10.2}.
Resistances above this value may also operate the circuit on occasior in a statistical

[P S Wy

manner but are not considered at the sensitivity "threshold®,

19



Downloaded from http://www.everyspec.com

J=w=1177A
.7.11 .Solubilizy.

7.11.1 Pilm coated round vwire l(sizes 1% cr 3e AWGH,

4.7.11.1.1 Preparstion of specimens. Specimens of unstretched and unbent {{lm-costed
wire, each 12 inches long, which have Deen stress annealed and prepareé in accordance with
the epplicable specification sheet, shall be iwmerssld at lsast ¢ inches, without bending,
tor 30 minutes in the liquids specified in the specification sheet and maintained at
60°C ¢ 2°C. fach specimen shall be immersed in one liquid only.

4.7.11.1.2 Cheesecloth wipe. The specimens shal. thin be removed from the liquid and
within 2 minutes But not less than | minute, drawn once between the folds of a thickness of
dry . b . ached and unsized cheesecioth prassec firmly between the foru-‘tnqut and the ball
of the thumb. Any removal of the coating caused by knicks or mechanical injury shaii mot
be conriderec as failure to mest the reguirements of! the applicable specification sheet.

i.7.11...3 weedls scrape. The spocimens shall then bs reasoved Irzom thse sclvent an?
tested within 2 minutes, but not less than 1 minute, on a device which scrapes the surface

of the film coating at 2 inches per second and at right angles to the langths of the wire
with & 0.016=inch stesl nssdls loadsd with $80 grame wvhen testing copper wire and 140 grams
when testing aluminum wire [(see figure 1), The specimans shall be vipcd with a clean cloth
to remove any liquid snd shall be strajghtened by hand, without stretching, to remove kinxs,
Afear tha wivra {a insartad {n the tast -nn.rltus the nluhtnd needle shall be lowered
gently to the surface of the film coatxng. pro-urc of the bare conductor shall be indicated
by an electrical circuit having & pctential of 7.5 ¢ 1.5 V between the needle and the
conductor. -

=P

PIGURE 1. Machine for solubilitv scrape.

4.7.1..2 Fiim-costed rectanguiar wire. Specimensy &f unstretchsd and unbsnt g.im=coatsd
wire, each .2 inches Long, wWhich nave been prepared in accordance with the applicable speci-
41cation sheet sh-ll be ‘mnwersed u‘thout bending for 30 minutes in the liquids spec.fiec on
the appl.cable sprcificetion shest and maintained at £0°C + 2°C., Esch speciman shall be
immersed in one ..quid only;. The specimens shall be removed from the solvent and, within
2 mirutes, but not lesn than 1 mirute, each pair cof surfaces shall be drawn once between
the folds af four thicknessea of cneesecloth pressed firmly between the forefinger and the
ball of the thumt anc then examined with normal vision, Any removal of the coating caused
by kinks or mechanszzl injury shall not be considerecd & fairlure to mee: the requirements cf
the applicable specification sheet,

4.7.12 Completsness of cure.

4.7.12.1 {1lm—coated round.

4.7.12,..1 Chemical - sizes 4 to 44 AWG, {ncClusive. A lpcc1ncn 0! coatel wire which
has been annoalec by bDaking for 10U minutes at I.>- + J°C shail be irmmarsad without bsnding
for 5 minutes in 4 boiling mixture initially containing 30 percent commercial-gtade l-degree
toluene and 70 percent denatured othyl alcohol by volums. Four inches immersed in tha liguid
snal. pe sufficient ifcr this test. Aftar removal from the mixturs, sizss 4 to 29 AHG, inclu-
aive, 2nal. be exam:med with normal vision; sizes 130 to 44 AWG, inclusive, shall be examinec
by 6X to 10X magnification. Swelling of the fi.m within 1,/2 inch 0! the immersed end shall
not congtitute failure. when testing typs TR wire, removal of the thermoplastic outer coating
a‘zar the completaness cf cure test shall not be considerec as failure.
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4.7.12.1.2 Dissipation factor. A minimum length of 12 inches of wire shall be wiped
with a soft clean cioth or tissue and very carefully formad into an approximate °*U" shape.

The radius of any bend shall be not less than twice the diasmeter of the bare wire. The bent

section shall be immersed in mercury so that a minimux length of 5 inches {s below the suriace,

with no portion of the specimen touching any other portion of the specimen. The specimen
shall be held by an insulsted holder, such as a cork. The dimsipation factc: shall be meas-
ured at 60-1000 Hz by mmans of a General Radic Bridgs, or its equivalent, connected to the
conductor of the specimen and the mercury. In case of failure, sanother specimen shall be
viped vith 2 soft clean cloth or tissue and conditioned by drying in a circulating air oven
for 1 hour at 125°C + 3°C. The wire shall be removed from the oven, cooled to room tempera-
ture, and tested as specified herein.

4.7.12.2 Pilm-coated, rectangular.

4.7.12.2.1 Chemical method. A specimen of wire which has been annealed by baking tor
10 minutes at 125%C + 3%C shall be immersed without bending for 5 minutes in a boiling
mixture initially containing 30 percent commercial-grade 3-degree toluene and 70 percent
denatured ethyl alconolby volume. Ffour inches immersed in the liquid shall be sufficient
for this test. The specimen shall then be removed from the mixturs and examined with normal
vision for swelling of the film coating. Swelling of the film coating within 1/2-inch of
the immersed end shall not constitute fajilure.

€.7.12.2.2 Solvent method. A specimen shall be elongated 30 percent and wound for at
least two complete turns on a l-inch-diameter mandrel. The specimen shall be slipped from
the mandrel and immersed in N-Methyl-2-Pyrrolidone (NMP) for 1 minute. No cracks, crazing
or swelling shall be visible in the coating when the specimen is removed from the NMP and
examined with normal vision. Swelling of the film coating within 1/2-inch of the immersed
and shall not constitute faillure.

4.7.12.2.3 Dissipation factor method. A minimum length of 12 inches of wire shall be
wiped with a soft clean cloth or tissue and very carefully formed into an spproximate °U°
ahape. The radius of any bend shall be not less than five times the thickness of the bare
wire or 1/2 inch, whichever is larger. The bent section shall be immersed in mercury so
that a minimum length of 5 inches is below the surface. The apecimen shall be held by an
insulated holdar. The dissipation factor shall be measured at &§0-i000 #z by memans of a
General Radio Bridge, or equivalent, connected to the conductor of the specimen and the
mercury. 1In case of fajlure, another specimen shall be wiped with a soft clean cloth or
tissue and conditioned by drying in a circulating air oven for 1 hour at 125°C ¢ 2°C. The
wire shall be removed from the oven, cooled to room temperature, and tested as specified
herein.

4.7.1) Solderability.

4.7.13.1 Sizes 14 to 23 AWG, inclusive. Soldering tests shall be made by foraing a
loop of & l2-inch of insulated wire and twisting the ands together for a distance of 3/¢
to 1 inch, with a2 minimur of five turns and a maximum of ten turns. The very end of the
twist shall then be trimmed off with a pair of wire cutters. The specimen s0 prepared shall
be immersed in a rosin-alcohol flux (10 parts of water white rosin conforming to grade Ww of
LLL-R-626 mixed with 90 parts of denstured ethyl alcohol by weight), and then immersed to o
depth of at least l-1/4 inches in a soldering pot of 50/50 tin-lead solder maintained at the
specified temperature. The temperature shall be measured within 1/4 in¢h from the immersed
end of the specimen which shall be dipped on approximately the vertical centerline of the pot.
The immersion time shall be in accordance with table XV after which the specimen shall be

removed from the pot and examined with normal vision.

TABLZ XV. Solderability.

Maximun Temperature

immersion of

AWG time, solder,
size seconds sc
14-19 10 430
20-23 (] 430
24-29 6 360
30-36 5 360
37-46 ] 350

i1
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4.7.13.2 Sizes 24 to 46 AW, inclusive, A specimen of flim-coated wirs shali be wound
tor & distance of 1/4 to 3/4 inch around the end of a €~inch length of 23 AWG {0.0320 inch)
clean, tinned copper wire, hot-dipped in accordance with ANSI Standard size C7.4. There
shall be & minimum ©f five turns and & maximums of ten turns, with a slight spacing between
esch turn. The specimans so prepared shall be immersed in a rosin-aicohol flux (see 4, .13
and then immarsed to a depth of at least 1l inch in a soldering pot of 50/50 tin-lead solder ~
maintained at a mnwxo of 360°C « 5°C. The immezsion time shall be in sccordance with
table XV after which the specimen shall be revoved from ths pot and examined, Visual
examination of sizes 24 to 36 AWG shall be made with normal vision and of sizes 17 to &€
AWG shall be made under 6X to 10X magnification.

4.7.14 Overload test procedure.

(.7.14.1 Prevaration of specimens. FPive sets o0f twisted pair specimens shall be
pnparod in accordance w ach speciman shall be prco-r.d with all four ends
bared and shaped by use o! a !omnq Jig (see figurs 3) for standardizing the length of
w.re in the samples.
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PIGURE 3, Porming jig, overload test speciman,

4.7.14.2 Current selection. The initial current and current steps shall be calculatecd
by the following formulae:

Por copper - o 9 es
Initial current: I, e 7200 47"~

1.€5

(Eq.i:

Step size: 0O 1 = 400 ¢ (Eq.2)

2
)
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Por aluminux - 1.08 17
Initial currents 11 = BT 47" (Eq.3) =
Stap s1z2e1 L 1 = 48 ¢*Y% (Eg.0)

= current ¢of first step in amperes
Ly 1 = current advance to each succeading step in amperes
d « bare wire diameter in inches

Tables zan ba prepared so currents can be selected without computation., Nominal size 1E
AWG coppar wire calls for an initfal current of 36 amperes and a stap aize of 2 amperes,
Nominai size 18 AWS aluminum wire calls for an initial curren: of 77.1 amperes and a step

size of 1.5 amper&s.

L/Equacicn 3 yields 14.3 for the five complete steps of J minutes each, Certain materiails
exceed this time and for overtime conversion use the following:

OPM = 14.3 + 0.01936 t,

go ® ovartime in seconds (Eg.6)

4.7.14.3 Genaral operation. The taest is basecd on passing spezified currents throucgh
the two arms of 2 standarc tw.stec pair specimen for J minutes in sach of five successive
stéps of currant, such as 36, 38, 40, 42, and 44 amperas. Temparatures from 345°C to 570°C
shall be attained. A 115 V source is applied betwean arms of the specimen while heating
currents are operating. Pailure s axhibitec by a visual alarm (red light) and by the
atnnping of tha timing rasd-out device. The saconds of burnout time are convertsd to the
overioad figure of merit by tne fallowing tormula:

- b
OF% e 0.01225 = + 4.00 x 10°¢ &7 (E5.5)

Tables can be prepared to facilitate the conversion from time in seconds (t) to figure of
marit units,

z e e s o A TS meas

4.7.18.4 Teast procedurs roilowiny Lhé prapersticon Aesrribed {n 4.7.14.1, the spacimen
shall ba insartaed in the Four tarminals with sufficient lateral force to meintain a straiant
but nos elonasted spacimen throughout the tast and the 1ié shall be closed. Prior to the
start of the first testing period, a warm-up step shall be run with parallel wires. The
temparature of the right rear electrode shall be 135°F ¢ 1°F prior to each test. (Durina
the warm-up period, calculated current: and steps can be set in readiness for the actual
test.) Consacutive tests sha.l ba spaced by waiting periods required for the right rear
alectrode to return to the 115°P condition. ‘The timer shall be reset to zero, The initial
current shall be applied and adjustad to the calculated valus. At sach step, the current
shall be adjusted to the predetermined value for that step. The time at the failure point
shall be recorded and converted tc a fiqure-~cfe~merit valve.

¢.7.1S Alcohol tack. A specimer of film-coated self-bondinc wire shall be wound intc
2 coil bv passing the wire ovsr ¢ felt pad which is saturated with denaturec ethyl aiconol,
using sufficient tenaior. to rroduce a compact windina. The coil shall be heated at aspproxi-

mately 80°C until all of the alcohol has evaporated from the coil (mintimum of 1/2 hour!.

4.7.26 Halical coil, bond.

4.7.16.1 Preparation ©f soacimsn.
¢.7.16.1.1 Sizes 13 and 26 AWG., The appropriate mandrel shall be sslected fror table
XV and spraved will & Telease agent (such as fluorocarbon spray, or silicons spray). %he
wire 2hall be deresled over the end of the spool as a 3-inch single layer coil is wound onto
ed manc

the prepar narel, using 2 winding tens.or not to exceed that of table XVI, The coil and
=andral shall be varsically mourced in 2 holder with the frae end of the coil at the topn.

The specified bonding weight, from table XV shall be placed on the vertically mounted coil
providing & downward force durinj dondinc. Three coils shall be precared.

23



Downloaded from http://www.everyspec.com

J=w-1177A
TABLE Xv1, Helical coll bond test.
. e
! Max imun ' ‘ Test ve:ahtI]*

AWG Mandrel 1/ | winding Bonding, 1/ ATter After
s13e size, inches= | tension weight = heat bonding solvent bond
18 0.2500 i 1220 grams | 40F grans 9 kg 4.5 Kg
26 0.1570 ! 200 grams i 76 grams i.6 g 0.8 | T
36 0.0394 } 12.2 grams 5 15.25 grams | 0.025 kg 0.0122 Xg

£’V'I‘t:)lm-nm:e limits ¢+ 2 percent.

4,7.14.1,2 Size )& AWC, The appropriate mandral shall be selected fros table XV and
sprayed with a release agent ({see 4.7.15.1.1). he wire shall be dereeled over the end
of the spoocl as a coil of fifty continuous turns are wound onto the prepared mandrel. The
coll and mandrel! shal!l be ver:zically mounted in a holder., <The specified bonding weight,
¢from table XV shall be placed on the vertically mounted coll (see 4.7.16.1.1). Three coils

shall be prepared.

N

4.7.16.2 Heat bonding, sizes 18, 26, and )¢ AWG. The holder assembly shall be placed
in s forced air ovar for . hour at I50°C unjess otherwise specified on the applicable
specification sheet. Tha assembly shall be removed from thea oven and cooled to roon
temDSTaturs. The coil shall be removed frc= the mandral and insnected for Lireaks or

the mar spe aks or
physical damace.

¢.7.16.1 Solvenrt bondan, sizes 18, 26, and )6 AWG., The specimen shall be dipped intc

the solvent lpccx!xea the appiicable specification sheet for approximately S seconds.
The bonded coil shall be iswmediately placed in the holder with the spscified bonding wsight

from table XVI and allowed to dry for 1 hour at room temperature, unless otherwise specified
on the applicable specification sheet. The coil shall be removed from the mandrel and
inspected for breaks or physical damage an¢ dried for 15 minutss at 100°C.

7 n

[£9%

a 12 &
Ne/ledu. N

4.7.16.4.1 Sizes 1B and 26 AWG. The three inch test coil shall be placed in a test
fixture identicalTto ai. dimensiont and radii shown on figure 4. The appropriate test
weight, specified in table XVI shail be the total load to be applied to the center of the
coii, which includes the knife edge, support, snd addec weight. The laad shall be lowersd
g8ntly aind aiiowed to nang for 5 seconds. A stress-strain analyzer may be used instead to
appiy an increasing load. The cross-head speed shall be between 1/2 and 1 inch per minute.

4,7.16.4.2 Size 36 AWG. The coil shall be hung by one of the ends and loaded with the
waight specified In table XVI. When attaching the load, any additional shock must be avoided.
The weight shall be allowed to hang for 5 seconds.

4.7.17 Dielectr

4.7.17.1 Preparation of specimens, Five seta of specimens of size 18 or 36 AWG heavy
¢ilm-costed wire shali be preparec in accordance with 4.7.8.2.
4.7.17.2 Test procedure. The temperature of a circulating air oven shall be raised to

the temperature equivalent to the thermal class rntan of the npocxnen . 2'C. each specamen
shall be placed in a holder, and the specimen and hoider shall then be placed in the oven
and connected to a high voltage feed-“hrough connactor. Fifteen minutes, but not more than
30 minutes, after the oven again resches the temperature equivalent to the thermal class
rating of the specimen + 2°C, a source of 60-Hz voltage as described in 4.7 B 2 shall be
applied to the specimen through the feed-through connector at the oven. The ves of the
¢ive specimens shall be averaged. The voltage rise and the breakdown vé;ii@é ]
measured in accordance with 4.7.8.2.

4
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4.7.18 Therma)] evalua~-i2n.

4, 7.8, ®or gualificetior (temoerature 1ndex!.  The rempersture index :es: for quali-
¢tication Shal. COnsist O the dlelectiric~tw.a. test as spelafied ir huiaicaticn A3T™ 02307,
Heavy grade, size 1§ AW/; magnet wire shall be usec. The tes: voltage shall be regulated
within S percent. Tests shal! be made on both unvarnishecd and varnished spscimens. The
varnished specimens shali bs single dippad. The varnish snall be in accordance with MIL-I-
24092 and shall be the same class as the magne: w:re., The lowes: temperazurs test point
shall have an average iife of not less than 5,300 hours. Thne highest temperature test paLnt
shall have an average lLife of not leas than 10) hours. The spread betweern successive
temperature points sha.l be not less tnan 20°7. 1f the niagnhest temperature point obtained
yields less than 100 hours average life, an additional temperature point 10°C lower may be
ta .. Extrapolation, to determine the classifying temperature, shall be based on the

rearession line cf the tnree lowest temparature poxnt:.gl This regression line shall pe
calculated in accordance with the mathods cutiinec :n pubilcation IEEL 10.. Temperature
Lndea will be Lasel o the extrapclation ¢f 2ne 2352 <o a% ieast 20,000 neou-s for unvarnished.
varnished or bondable wire at the claimed temperature rating.

4.7.18.2 Por quality conformance inspection. Specimens shall be twisted together as
specified for the dielectric-strength |twist' test (see 4.7.68.2) and coated with an insulating
varnish in accordance with MIL-1-24092 of the types used to impregnate coils for an insulaticn
system of the same cliass in which the wire is rated tc oparate. The varnian shall then be
dried to a nontacky finish a: a temperature below that which will have any appreciabie effect
or the insy.atior. under tes:. The dried, coated spocinens shall ther bhe cond:tioned for 168
hours in a circulating-air oven at the temperature spec.fied on the applicable specification
sheet. As & result ¢’ this tes:, the minimum dielectric breakdown stireng<h shall be not
less than the value specified or the applicabie spec.fication sneet. At the conclusion of
this conditioning, the specimens snhall be cooled tc room temperature and subjected to the
dielectric-strengtr (twist) test specified :n &.7.3.2,

4.8 lnapection g£ preparation for del.very., Sample packages and packs and the inspec-
tion of the preservation anc paCK&ginhg, Pacairg anc marking for shipment and storage shall
be in asccordance with the regquirements of secliian &,

S. PREPARATION POR DELIVERY

{(The preparation for delivery requirements specified herein apply only for darect
Government procurements. Por the extent of applicability of the preparazion for delivery
requiremencs Of referencec Gocuments (:sSted Lh SECIIOn 2, se&¢ b.u.

[}

$.i Preservatior and packaging. Preservatior and packesing mhall be Jeval A c:
as specified (see 6./,

5.1.1 Level h. Magnet wire shal. be uniformiy and compactlv wound on soools or reels.
The ends shall be secured tc prevent unwinding of tne wire, The net weigat of a reel of
rectangular wire shall be 200 + 20 pounds. The net waignt of a spocl or reel of rounc wire
shall be as specified in table XVII (see 6.2).

Z'wher zhe 2ata poirts do not fall on a stroisht line the permassitle departure wil! be
gauged Dy the dlfference between the extrapolazion of the twc lowest temperature pcirts
and the regression line of the three lowes: temperature-pcints, These differences are
measured based or a reference line of 20,000 hourn. FKhen the extrapclat:on of the
regression line of the three lowest tsmporature point: intercepts the reference line at
a point which axceeds both 20,00C hours 'measured ver:icallv downwari from the intercept
point) and 15°C over that obtained py extrapolating “‘rom the two lowest temperature
points, an additional temperature point shall be obtained. This point shall be located
at least 10°C below the lowest existing tempersture pcint when that point represents an
average life of lesas than ¢,000 hours, and shall be located 10°C adbove the lowest existing
temperature point when that point represents an average life cf 6,000 hours or more.
Extrapolatior snall then bs based on the regression line of the three lowest temperature
poants and this lin: shall then be used to determine the classifying terperature. If
only one of the above two conditions is exceeded tner the oricinal three-point regression
line shall be used toc determine the classi’ving temperature, however, » coOolel temperature
point may be run at ary time at the dimcrezior of the ccntractor to suppert his data.
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TABLE XVII. Weights of round wire per spool or reel.

”
Wire (AWG) Fiin, Reel, Wt. lbe "‘“t'l'::r;},:’.‘” Resl sizes
ziree buildd . Y [y dommhan 1nCh..
Nominal, [ Ran andnss
13 and larger 1, 2,3 200 175 1-1/2 24
14 - 20 1,02 8¢ 70 1/2 12
14 - 20 3 7 (33 1/2 12
2 - &3 12 ! 7% [ 3] 172 12
il - 23 3 £ 55 172 12
24 - 26 1. 2 70 60 1/2 12
24 - 26 b} 60 S0 i/2 12
27 - 30 1, 2 €S S5 172 12
27 - 30 3 50 40 1/2 12
31 - 4l 1, 2 8 6 i/4 3
31 0= 4 3 3 4 1/4 6
42 ~ 46 i, 2,2 1.28 1 3/16 3
lyioningl., 2 heavy, 3 triple filp thickness.
$.1.1.1 Sgggln. Magnet wire on spoois in the guantity specifisd shzll he individually
packaged in accordance with Method III1 of MIL-P~116. Each spool of wire shall be wrapped

with non-corrosive Kraft paper (60-pound base welght) ané secured with a presaure-sensitive
tape conforming to FPPP-T-76. The paper shall Bs cut to the inside width of the spool. Each
spool of wire shall then be placed in an individual fiberboard box conforming to the domestic
class of PPP-B~616, or in a paperboard box conforming to PPP-B~566, PPP-P-665, or PPP-B-676.
Fiberboard boxes shall be sealad with tape 1-1/2 inches wide, minimum. in accordance with
PPP-T-76.

£.1.1.2 Bfsels. Magnst vire on reels shall be individually packaged in accordance with
Method II1 of MIL-P-116. Reels of wire, with approximate net weights greater than S50 pounds,
ahall be wrapped with water-resiatent fiberboard and securely fastsned with tape conforming
+n PBP-T-07 ar two B-aage high tensile round wires or two 5/8-inch by 0.020-inch mipimum
ginc-coated ‘steel strapping conforming to C0-$-781, respectively. The IiDerpoarc snai.i
be cut to the inside width ©f &ach real.

£.1.2 lavel C. Magnet wire shall be preserved-packaged in such a manner that will
afford adequate protection against corrosion, deterioration, and physical! damage during
shipmant £zoz cupply souree to the first recaiving activity for immediate use. The
contractor's normal preservation-packaging methods may be utilized wpen such mesl th
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§.2 Packing. Packing shall be level A, B, or <

5.2.1 Level A. Spools of wire {(except weights greater than $0 pounds), packaged as
- . N P s s« ol . . N i PURY

apecified (see 6./) shall be packed in containsrs conforming to any of the following specif:-
cations at the option of the supplier:

Specification Container Class or style
PPP-B-576 Wood, Cleated, Veneer, Paper Class 2
Overlaid

PPP-B~58S Wood, Wiredbound Class 2 o7 3

14425 L1131 Finarhoard, Wood-cleated Style A or B

PPP~-B~601 Wood, Cleated-Plywood Class I - Overseas
type, otyle A or B

PPP~-B~621 Wood, Nailed and Lock-corner Class 2

PPP-B~-6136 Piberboard Class (weather
reasiscant)

PPP-B-640 Piberboard, Corrugated Triple Wall Class 2

305 closures &nd strapping shall be as specified in the applicable box specification or appen-
dix thereto. Piberboard boxes conforming to PPP-B-636 may be banded with tape conforming to
type IV of PPP-T=97 and appendix thareto in lieu of steel straps. The gross weight of wood
hozes shall not swcsed 200 pounds: contents of fiberboard boxes shall not exceed the weight
limitations of the applicable box specification. Raels of wire of 250 pounds shall be com-
pletely enclosed with wooder lagging, with boards touching adjacent boards, and shipped
wnboxed. Reals pf wire waighing 50 to 100 pounds shall be palletized in accordance with
MIL~-STD~147.

»n
~
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$.2.2 lavel B, Spocls of wire (excep: we.gnts greater tnhan 30 pounds: pacxaged as
specifiad i(sae §.4; shall be packed in containars conforwming to &ny of ths {ollowing epecilis-

cations at the agption of the contractor.

Specification Containar Class or ityle
PPP~B-S5T76 Wood, Cleated, Veneer, Paper Overiaid Class
PPP=-B-585 Wood, Wirebound Class !
PPP~B-5S91 ?ibarboard, Wood-cleated Class 1, style
optional
PPP~B=-601 Wood, Cleated-plywooc Domestic type
style optional
PPP=-B~621 Wood, Nailed and Lock-corner Class !
PPP=B~636 Piberboard Class domestic
PPR=R=§40 ribarboard, Corrugsated Triple wWall Class !

Box closures shall be as specified in the applicable box specification or appendix thereto.
The gross weight of wood boxes shall not exceed 250 pounds; contents of fiberbocard boxes
shall not exceed the weight limitations of the applicable box specification. Reels of wire
of 250 pounds shall bs completely enclosed with wooden lagging, with boards touching adjace
boards, and shipped unboxed. Reels of wire weighing 50 to 100 pounds shall be palletized :
accordance with MIL-STD-147.

$.2.3 Level C. Magnet wire packaged as specified (see 6.2) shall be packed in con-
tainers of the type, site, and kind commonly used for the purpose, in & manner that will
insure acceptance by common carrier and safe delivery at destination, Containers, packing
or method of shipment shall comply with Uniform Preight Classification Rules or National
Motor Praight Classificatior Rules, or other carrier rules as appliceble to the mode of
transportation.

$,2.4 Exterior containers shall be uniform in shspe and size, shall be of minimum cube
and tare consistent with the protection required, and shall contain similar quantities of
{dentical items,

8.1 Markina, Marking shall include the date of manufacture. Marking shall be located
on the flange of spools snd reels in & manner to preclude the possibility of the marking's
being illegible during its use, and the wrapper of spools shall be marked by the use of a
prassurs-zaznzitive lanel. 1In addition to any special marking reguired by the contract

or hersin, interior and exterior shipping containaers, including spoois or resls, #hall be
marked in accordsnce with MIL-STD-125 or FED-STD-123 as applicabla.

& urere e
. [ 10292

6.1 1Intended use.
6.1.1 Temperature limitations., The maximus or hotspot temperatures to which equipments

Or apparatus wound with various cClasses of insulated magnet wire covered by this specification
may be subjected continuously, with normal life expectancy, are 105, 130°*, 1s%*, 180°, 200°,

6.1.1.1 1lnsulation.

6.1.1.1.1 105°C. 1Insulation for a 105°C. equipment consists of materials or combina-
tions of materials, when impregnated or coated, or when immersed in a dielectric liquad.
Other waterials or combinations of materials may be included in this class if by experience

Az e~

or accepted tests they can be shown to be capable of operation at 105°C.

6.1.1.1.2 130°C. 1Insulation for a 130°C. equipment consists of materials or combina-
tions of materials such as mica, glass fiber, and so forth, with bonding substances. Other
materials or combinations of materials, not necessarily inorganic, mav be included in this
class {f by experiencs or accepted tests they can be shown to be capable of operation at 130°C.

6.1.1.1.3 15%5°C. 1Insulation for a 155°C. equipment consists of materials or combina-
tions of materials such as mica, glass fiber, and sc forth, vith bonding substances. Other
materials or combinations of materials, not necessarily inorganic, may be included in this
class if by experience or accepted tests they can be shown to be capable of operation at 155°C.

18
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6.1.1.1.4 180°C. Insulation for 160°C., equipment consists of materials or combinations
. materials such as silicone elastomer, mica, glass f{iber, and so forth, with bonding sub-
stances {(such as appropriste silicone resins). Other materials or combinations of materials
may be included in this class if by experience or accepted tests they can be shown to be
capable of operation at 180°C,

6.1.1.1.% 200°C. Insulation for a 200°C, equipment consists of matorials oz comdbina-
tions of materials which by experience or by accepted tests can be shown to be capable of
operation at 200°C.

€.1.1.1,6 220°C. 1Insulation for a 220°C, equipment consists of materials or combina-
tions of materials which by experisnce or by accepted tests can be shown to be capable of
operation at 220°C.

6.1.2 Definitions.

6.1.2.1 U nated. Insulation is considered to be "impregnated” when & substancs
provides a bond Eétveen Cosmonants of the structure and also a dagree of filling and surtface
coverage sufficient to give adequate performanca under the extremas of temperature, surface
contamination (moisture, dirt, and so forth}, and mechanical stress expected in service.
The impregnant must not flow or deteriorate enough at the opersting temperature 30 as to
seriously affect performance in service.

§.1.2.2 1Inmpaired. The electrical and mechanical properties o the insulation must not
be impaired by tEe prolonged application of the limiting insulation temperature permitted for
the specific insulation class, The word *impaired® is used in the mense :! csusing any change
which could discualify the insulsting material for continuously performinc i{ts intended
function,

6.1.2.3 Accepted tests. The words “accepted tests" are intended to refer to recog-
nized test procedure esTablished by the IEEE, NEMA, ASTM, or Govarnment for the tharmal
evaluation of materials themselves cor ir. simple combinations.

6.1.) Wire with single or multiple insulatior.

.1.3.1 Fiim insulaced.

o

6€.1.3.1.1 Thickness of insulation. The thickness of insulstion for film~insulated
wires with the same numeral designator (mee 1.2.1.1) is the same for all wires no matter
what tha tmeulatimn. Thus, as far as space considerations are concarned, any film-insulated
magnet wire can be replaced with any other with the sama wsers. dssignator, and coils can
be rewound with the desired type 0f wire for most class equipment without change in dimen-
sions,

6.1.3.1.2 Marine service. Por severe marine-service conditions of moisture and stma-
condensate and where Glass fiber or glass-synthetic fibers are used, a combinastion insulation
should be used such as the following:

Insulation system

Types Eemperature, 'C
BDg, BDg2, BDGV, BDg2V, B2Dg, B2Dg2 155
R2GK, R2G2r 200
LDgK, LDg2H, L2Dg¥, L2Dg2H 189
M2DaGM 220

14 L0

6.1.3.2 Salf bonding wire. Pilm type of magnet wire may be treated with overcoating
resins to impart self-bonding characteristics to coile and windings using such wire. The
self-bonding resins may be activated by aither solvent or heat. Separate qualification
inspection approval is not required for the overcost matarials) however, qualification
approval provisions apply to the basic wire insulation and in all cases the properties
{including dimension) of the basic insulation must conform to the requirsments of this speci-
fication. Tor example, an approved L2 magnet wire may bs overcoated sc as to meet the dimen-
sions of an L) magnet wire. In order to be considered as complying with this specificatiorn,
the performance requirements for an L2 magnet vire must be met.

29



Downloe{ded from httb://www.everyspec.com

J=N-1177A

6.1.4 Tharmal stability. The entire insulation systes should be desicned to withstand
the temperatures indicated in 1.2.1. At t.hue asxisum or hotspot tesperatures, the magnet

aedwa sedll mams ok o

Fiis wili not o8 Lhs weakest AbuA in & yhuy‘;‘y u--avn-u I"L'-n
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years or sore should be expected. These temperatures may be exceeded in specific applications et

where a shorter life expectancy can be tolerated, for instance, in miniaturized electronic
equipments where burned-out parts are guickly replaceable, or in guided missiles which operate
once for a short tims. Equipment contractors should consult wire suppliers for recommsndazione

on the reiation of iife expectancy versus temperatures in excess of those indicated in 1.3.1.1

€.1.4.1 Conductor. The conductor nomlly specified is bars, annealed eopp.r The
connar wtll awlds - e -l -t a Comarntiscan ~¥ 5!\'\0" amd abaa a)an
v-rr-a Faaas SXIQLI3% aT & .u\.-v--.n" Tats at LRI mLG . Te W IR @AASYE -uu -&&A -swy
]

it and becoms brittle at euch temperatures when nuorocarbon-nun insulated. This oxidation
w.;l eventually damage the insulating film, and coil failure will result. The oxidation
problern is overcoms largely by using a silver-coated, or more preferadly. a nickel-coated
copper or an aluminum conductor.

€.2 Ordering data. Procurement documents should specify the following:

(a) Title, numbar, and date of this specification.
(db) Clau. type, ohnpo, and sixze Of wire (see 1.2).

{¢) Spacific resin for syrnthetic-resin-film-insulated magnet wire, when requized

(see 1.2.1).
(¢) OQuantity of wire required, in pounds (see 5. 1 .
{e) Conductor., if other than copper (see 1.2.1, 1.2.1.2 to 1.2.1.4, incl.).

(f) Levels of preservation and pccknqinq, packlng. and applicadle marking (see
$.1, 5.2 and $.3).

€.2.1 Contract data requirements. Vhen this specification is used in a procuresent
which incorporates a DD Form 1421 and invokes the srovisions af 7-104 9(n) of the Armad
Services Procuremeant Regulations, the dat: requirements identified b.lw will be developed as
specified by an approved Data Item Description (DD Form i68di and Gelivered in accordance
with the approved Contract Data Requiremsents List (DD Form 142]) incorporated into the
contract. When the Provisions of ASPF-7-104.9(n) are not invoked, the data specified below
will ha delivared hy the contracetor ir accordanca with tha contract requiraments. Deliver-

able data required by this specificatiorn is cited in the following paragrapt: T

Specification Data Applicable
paragraph reguirement Cib
4.1.2 lnspection systes DI-R-4803

(Copies of data item descriptions recuired by the contractors in connection with
lp.ciuc procurement functions should be obtained from the procuring activity or as directed

tha sontracting officar )
by SoTRITaCTLINng olladser.

6.3 VWith respect to products reguiring qualificstion. awards will be made only for
products which are at the time set for ovening of bids, qualified for inclusion in appli-
cable Qualified Products List QPL-J-¥-1177, whether or not such products have actually been
an listad b}’ thae Asee. The attantior 0/ the eontractors (s called ¢tn theas requiramant .
and manufacturers are urged to arrange t: have the products that they propose :c offer t.o
the Federai Covernmen: tested for quaiiiication 1n corder that they may be eligibie to be
awarded contracts or orders for the products covere¢ by this specification. The activity
responsible for the Qualified Products List is the Naval Ship Engineering Center, Prince
Ceorge's Center, Conter Building, Hyattsville, Maryland 20782, and informacion pertaining
o gqualitication of products msy be obtained from that activity. Applicatior for qualifi-
cation tests shall be made in accordance vwith “Provisions Governing Qualification 5D-6°
(see 6.3.1).

€.3.1 Copies of “Provisions Governing Qualification SD-6" may be obtained upon appli-
cation to Cosmanding Officer, Naval Publicazions anc Porms Center, 5801 Tabor Avenue,
Philadelphia, Pennsylvania 19120,

4 Sgnonion data. This -pc"iuf-atior luporudcn cpeci’lcntion MIL~-¥-583C o!
i s8LLT Avill lists the lupu&s!'uru typen of RIL=W=583C cicvas- lus:lvlu.'-d o

the new type designations with applicable specificatxon sheet number.

Lad
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TABLE XVITI. Superaession dats.

Pravious types cf wire pressnt type and applicable
covered in MIL-##-583C specification sheet numder

Type E.vovennns J-W-1177/1
Type G...ooon...3=W=1170/2
TYPe Novuvnennns J-W-1171/3

L J-W-1177/4

st te

™...... .. J-W=1177/5
TB...oavene J~%w-1177/6
Sh...ccevee J=w-1171/7
....... J=-1177/8
ON.........J=W-1177/9
Lecoonnen . J=W-1177/10
IN. .. oeeene J-w-1177/11
B....w. ve . d~H=1177/12
) A J-M-1177/13
(Rectangular)
......... J=W-1177/14

%%%%ij?% i

od
b

<
3
»

---------

3 x
%Q
o I
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.
.
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.
.«
< L
£
T
)
e
- b
e
- ~
NN
-
n s

X
3
g
o

Pevoevass es e =wTaa i/
(Rectangular)
CV.eoo. vee . J=W=1177/19

sROoEnC)

........ J-W-1171/20

2

141

29 @
J
33

2

)

i

L
(¥
L

'

(Ractangular)
None Type DgH........ J-W-1177/24

M, DgGM TYpe M DgGM..

6.5 Sub-contracted material and parts. The preparation for delivery requirements of
referenced documsnts ate N section 2 40 not apply when material and parts are procured
by the contractor for incorporation into the eguipment and lose their separate identity when
the equipment is shipped.

-
i

military Custodians:

Mavy - SH
Ar=y - EL o] - -
Navy - SH Civil Agency Coordinating Activities:
Air Porce - 80
COMMERCE -NBS
‘Reviev activities: bC COVT.~DCC
DOT-ACO, PIS, RDS
Army - EL, MI, MU GSA-PSS, PBO, PCD
REW-FEC, FDA
User activities: INTERIOR-BPA
NASA-JPK

X -
Navy - AS, cG, MC
U. S. GOVTRWOYT PRINTINC OFFICE : 197 - 2k1-233/1029

Biders Tor this publication are to be placed with Ganeral Services Administration,
acting as an sgent for the Superintendsnt of Documents. See section 2 of this specifi-
cation to obtain extra copies and other documents referenced harein. Price 65 cents each.

31



Downloaded from http://www.everyspec.com

INSTRUCTIONS: 1n s soatinuing ¢ffort to make our standardisation documents betier, the DoD provides this form ior um in
nbdmumnmnudm-nbu!al-m-. All ussrs of military standardizziion documems wre iBviied o prowids
L8 s i oAb Bea. A s ANV OTADI DY .4

mggeations. mwnmhmlwmumumum“mw—q-‘wnu; STATLE), and

malled. huoeks h-mmsmm.mmwmmuw-umuw wss

100 righd mriciive, ie0ss, ambiguows, O wes incoRP stibls, -dv“"rw—ﬂmﬂn-__ﬂﬁgddmgg

pecific peragraph of the document 1f bloek 7 s filled out, an

probiems. Eaier ia block § any remarks oot related to 2 specifie
caboododoceant will he mailed to you within 30 days to let you kmow thal your comments were u‘dvod and are being
SCADDU WITUGUENESL Wil e wmmww = g = tevans TV S=J e

NOTE: Ths form may Dot be used to reguest copies of documenta, Bot to request walvers, deviatioss, or clarificstion of
specification requirements on current contracta. Comments submitted on this form do not comstituta or imply authonzation
to walve any portion of the refersaced document(sj or to amend contractua! reQuirements.

(Foid along this line;

(Pold elong this ling)

DEPARTMENT OF THE NAVY

a na as A
RIR "G POSTAGE
i NECESSARY
I RIBIE] 1F MAILED
IN THE
UNITED STATES

ormciaumnes | o IINEQS REPLY MAL
v aes S e W/ I S/ ¢ PRl o) I AATARY] )
FIRSY CLASS PERMIT NO. 12802 WASHINGTOND C

=]
w &

re
] o~ L]

v

4}



—— er— i A——— ——

JUT ALONG THIS LINE )

(TO DETACH THIS FORA.,

Downloaded from http://www.everyspec.com
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