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and agencies of

the Deparctment of Defense
i SCOPE
L 1 Scope This specification covers clear solvent type varnishes and clea
sclventless resin systems used fto insulate and bond electrical coils and windings
1.2 Classification. Varnishes and resins are of the following grades,
classas, and compositions as specified (see 6.2).
Grade Class Composition
(see 1.2 .14 (see 1.2.2) (see 1.2 .33
G - Clear, solvent, air-dry 130 and 155 I, II
CB =~ Clear, solvent, baking, 130 to 180 I, II
flexible
CB =~ Clear, flexible, baking, 200 and 220 I, 11
varnish
CBH - Clear, solvent, baking, 130 to 200 I, II
seml-rigid
CBS — Clear, solvent, baking, 180 to 220 I, 11
silicone
Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, SEA 03Q42, Naval Sea Systems Command, 2531 Jefferson Davis Hwy,
Arlington, VA 22242-5160 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.
7
AMST N/A FSC 5970

DLZIRIBUTION

STATEMENT A. appuoved for public releass: distriburtion

is unlimited.
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Grade Class Composition
(see 1 2 i (see 1.72.2) (see 1.2.3)
3F - Solventless flexible 130 to 180 v
SFT - Solventless flexible 130 to 180 Iv
thixotropic
SH - Solventless semi-rigid 155 to 200 Iv
SHT - Solventless semi-rigid 155 ro 200 v
thixotropic
S5 - Solventless silicone 180 ro 220 v
WB -~ Water base flexible 130 to 200 III
WBH - Water base semi-rigid 130 ©o 200 I1I
P¥ -~ Patching kir 130 and 155 )Y
1. 2.1 Grade. Grades »f material are classified according to composition and
function (see 3.1)

1.2.2 (Class Classes are d

Class. Classes a esignated in degrees Celsius (°C) according to
iche maximuin continuous operating tempecature

L 2.3 Compositcion. Cecmpositicns are classified according to the type of

snlvent or monomer in the varnish or cesin, as follows

I -~ Organic solvent system.

il ~ Organic system in accovdance with Rule 442(66).
ITIT - (Water reducible,

IV - Organic monomer or diluent.

1.3 Safety practice. This specification may require the use of hazardous
waterial, operations, and equipment. [t is the responsibility of the user to
establish appropriate safety practices and to determine the applicability of
regulatory limitations prior to use.

.v\nv -rn‘nv Fad
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2.1 Gove
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l

2.1.1 Specifications, standards, and nandbooks. The following specifica-
tions, standards, and handbooks form a part of this document to the extent
specified herein Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
J-Ww-1177 - Wire, Magnet, Electrical, General Specification.
J-W-1177/14 - Wire Magnet, Electrical, Class 200, Type K,

Polyester, Polyester-Imide or Polyester-Amid-Imide
Overcoated With Polyamide-Imide, Round.
J-w-1177/15 - Wire, Magnet, Electrical, Class 220, Type M,
Polyimisde Coeted, Round.
P-D-5680 - Dry Clersring and Degreasing Solvent.

[p]
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- Fiberboard, Corrugatadi and 3oiid, Sheat Stock
(Container Grade), and Cut Shapes.
FPPP.7 1892 - Paint. Varnish, Lacguexr K and Relaced Materials;

Packaging, Packing, and Marking of.

MAILITAR
MIL-D-16791 - Detergents, General Purpose (Liquid, Nonionic).
MI1.-H-17672 - Hydraulic Fluid, Petroleum, Inhibited.
MIL-L-19140 - Lumber and Plywood, fire-Retardant Treated.
L~-L-17331 - Lubricating 011? Steam Turbine and Gear, Moderate

Service.

{8ee supplement i for lisv of assgouiated spescificacions )

FEDERAL
FED-STD-141 - Paint, Varnish, Lacquer and Related Materials:
Merhods of Inspection, Sampling and Testing.
FED-SUD-313 - Material Safety Data, Transportation Data and
Disposal Data for Hazardous Materials Furnished to
Government Activities.

MIL.STD-129 - Marking

(Unless oiherwise indicated, copies of federal and military specifications,
standards, and handbooks are availavle from tche Ztandardization Documents Order
Desgk, Building 40D, 700 Robbins Avenue, Philadelphia, PA 19111-5094 )

2.2 Non-Government publications. The following document(s) form a part of
thiac Annismant A +ha savtant anani Fiad avaoin Timlace Arlhovrices emamnifiaA ha
Wil A O MV LLMNTLLS A\ LALT wa Sl DHC\/AL&CU LY. 1 = S Wy § 3 Wil oD ViLilC AL WLOC Dy b&&l—‘;u, il
icguec of the documentg which are DOD adopted are thoge listed in the issue of the

DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODI3SS are the issues of the documents cited in the
solicitation (see 6.2).

AMERTCAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

-~ -

A 366 - Standard Specification for Stezel, Sheet, Carbon, Cold-
Rolled, Commercial Quality. (DoD adopted)

n a2 . CranAdard Tacr Mathade Ffavr Dlaeh Daint hu Danmeclvu Mastane

ars s o LQLlIVG A Y Ao Ad% t.lnvua &~ A L ABDLE A VLMW UJ A TLIOO 4AQ A WELIOD
Closed Tester, (DoD adonted)

D 115 - Standard Test Methods for Varnishes Used for Electrical

Insulation.
D 149 - Standard Test Method for Dielectric Breakdown Voltage and
Dielectric Strength of Solid Electrical Insulating

Materials at Commercial Power Frequencies. (DoD adopted)
D 374 - Standard Test Methods for Thickness of Solid Electrical
nsulation.

N 10 Opmcdmcond Dowmm >l e e Lom e 12 28 mctomee DY e 2 mee mamnd OV X 1
¥ O4LO SLtanéara rraCclices ror bUUULLLUULHg fldbd5CLCS dlid Li2CciLidilidl
Tnsularing Materialg for Tecring {NAN adrrntad)

ARl ok\lﬂh‘&!é liayLvc i 194D PEACES 4 T 3Su LXIE, AN Ay ¥ C\U\)PLC‘J}



and s TN

Downloaded from http://www.everyspec.com

MIL-1-260920

ONTLOUET )

823 - Standard Test Meihods for Producing Films of Uniform
Thickness o7 Pawnt, Varnish, and Related Products on Test
Panels. (DoD adopted)

0 1963 - Standard Test Method for Specific Gravity of Drying Oils,
Varnishes, Resins, and Related Materials at 25/25°C.

D 2196 - sStandard Test Methods for Rheological Properties of Non-
Newtonian Maiterials by Rotational (Brookfield)
Viscometer. (DoD adopted)

D 2436 - Standard Specification for Forced-Convection Laboratory
Ovens for Electrical Insulation.

D 2519 - Standard Test Method for Bond Strength of Electrical
Insulating Varnishes by the Helical Coil Test.

D 3055 - Standard Test Method for Gel Time of Solventless
Yarnishes

D 3418 - Srtandard Test Merhod for Transition Temperatures of
Polymers by Thermal Analysis. (DoD adopted)

D 3850 - Standard Test Merhod for Rapid Thermal Degradation of
Solid Electrical Insulating Materials by Thermogravi-
mztric Method.

0 4880 - Sitandard Tesr Meithod for Salt Water Proofness of

Insulating Varnishes Over Enamelled Magnet Wire.

(

E 537 - Standard Test Method for Assessing the Thermal Stability
of Chemicals by Methods of Differential Thermal Analysis.
F 74 - Standard Practice for Determining Hydrolytic Stability of

Plastic Encapsulants for Electronic Devices.

(Application for copies should bs addressed to the American Society for
Testing and Materials, 1916 Race Streec, Pniladelphia, PA 19103.)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
RE-2 - Electrical Insulating Varnish.

(Application for copies should be addressed to the National Electrical
Manufacturers Association, 2101 L Street NW, Suite 300, Washington, DC 20037.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
wmay be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein (except for related specification
sheets), the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption

has been obtained.

3. REQUIREMENTS

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

I A U — B e e e e . LA LLA TR R Y
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3.7 Quali; . Varnishes an<d resins furnished under this specification
shall be pkodvc ts whizh are authorized oy the gualifying activicty for listing on
e applicable gualified sroducts list at the time of award of contract (see 4.3
and D.LU .

3.3 Material. The varnish or resin shall be suitable for coating electrical
equipment using the dip and bake process. If the material is a solvent varnish or
a solventless resin, it shall be clear and unpigmented, except for thixotropic

iller. The

compositions which may contain a small quantity of an opaque mineral £
wured film of insulation resulting from the dip and bake process shall be smooth,
glossy, and free of surtace defects (see 4.7.7).

3.3.1 Recovered materials. Unless ocherwise specified herein, all material

incorporated ln the products covered by this specification shall be new and may be
tabricaved usi g materials pxuamcea KTum recovered materlals to the maximum extent

~ - merd n ) a
-0 e erials”
s

o L
f El

Vere at

‘ ¥ ollected or recovered from solid wast nd
ssed to become a source of raw materials, as opposed to virgin raw
materials. None of the above shall be interpreted to mean that the use of used

products is allowed under this specification unless otherwise specifically
specified

b M

3.3.2 Purity and uniformity. The package
N - ~11 -

hall ahaArs
Uw

P P AN e al o
ajes , DAL, ad> &L Lo, uis adl =iial d 2%}
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BY
t R i
araicion, gel Pn”r‘rir'|pc or zskin.

& ecome uniformly part of the compound on mild
pronibited.

3.3 3 Toxic products and formulations. The product shall have no adverse
zffect on the health of personnel when used for its intended purpose and applied
in approved faciliries with the use of approved safety equipment.

RV UV 4 Maotarial cafetv AdAaras cheot The co tyartin g arti n'ry chall he
3.3.4 Materigl safety dats sheet. The ntracting activity shall be
provided a material safety data sheet (MSDS) at the time of contract award. The

MSDS shall be supplied in accordance with the requirements of FED-STD-313. The
MSDS shall be supplied in accordance with the contract for all material covered by

this specification (see 6 7).

ration uuougu Transpor -

Marking of hazardous material. Hazardous materials, which may cause
< _

pexrsona njury, f)fc‘)péf 'y damage, or environmental deterio
tation, use or disposal, shall be marked in accordance with the requirements of
public law and regulations. The marking shall include, as applicable: name of

product, quantity, warning symbol, signal word designating degree of hazard,
affirmative statement of hazards, precautionary measures covering actions to be
followed or avoided, instructions in case of contact or exposure, antidotes and
notes to physicians, instructions in case of fire, spillage, or leakage, instruc-
tions for handling and storage, and disposal instructions. Characteristics and
operating hazards which require labeling include: toxic, high toxic, irritant,
corrosive, strong sensitizer, combustible liquid, flammable, extremely flammable
ligquid, dangerously reactive, pressure-generation and explosive.
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in L g sn =3
metals such as lead, cadmium, wercury oo avsenic shall not be present. Confor-
mance to these requirements shali be verifizd by using analytical chromatographic

or spectroscopic methods.

3.3.7 Unreactive volatiles. For soiventless resins only, the product shall
contain no unreactive volatile constituents. Conformance to this requirement
shall be verified by usipg vacuum <distillation and gas chromatography.

3.3.8 Surface properties Ine product (see 6.5.5) shall cure in smooth,

thin film. Examination of the cured film on steel panels without magnification
shall show no surface defects such as blisters, cracks, pinholes or other
irxegularities that may trap moisiure nr particulate matter. Non-adhesion,
blistering, or flakiag shall now nceur when the cured surface is coated with
common varnish, oxr resia ©op ceoaf

3.3.9.3 Vapor pressure. Vapor pressure shall be as specified (see 3.1).

3.3.9.4 Weight loss. Weight loss on cure shall be as specified (see 3.1).

3.3.9.5 FElash point. Fiash point shall be as specified (see 3.1 and 4.7.3).
1.3.9.6 Gel time. Gel time for seolventless varnishes/resin shall be as
spacified (see 3.1 and &4 7.4)

3.3.9.7 Drying time. Drying time shall be as specified (see 3.1 and 4.7.5).

3.3.9.8 Viscosity. Viscesity shall be as specified (see 3.1 and &4.7.6).

3.3.9.9 Build. Build shall be as specified (see 3.1 and 4.7.7).
3.3.9.10 Drainage. Drainage shall be as specified (see 3.1 and 4.7.8).

3.3.9.11 Specific gravity. Specific gravity shall be as specified (see 3.1
and 4.7.9).

3.3.9 12 Dielectric strength. Dielectric strength shall be as specified

fsee 3 1 and 4.7.10).
. ot al o Lo e aa e md im0 e Fmmtme =l -~ e Paprgpapey 4 P
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shall oce

3.3.9 14 Pilelectric_consiant. lalectric constant as specified
{saz 3.1)

3.3.9.15 Hardoess dardness shall be as specified (see 3.1).

3.3.9 16 Bond strength. Bond strength shall be as specified (see 3.1 and
4.7.11).

3.3.9.17 Thermal endurance. Thermal endurance shall be as specified (see
3.1 and 4.7 .12)

3.3.9.18 Salt water proofness. Salt water proofness shall be as sgpecifizd
(se2 3.1 and 4.7.13).

12 % 0 10 [ S PRt DU I PRI T TP Dop s ool o0 e U 207 23 e PO W B I W - e AT

2.3 5.4k QYOIOLIYTIC $STapilily AYQaroLytic $TA01ILITY sSGasdi 08 ax 30RCLITLen
{fepe YV andt & 7 1_/‘\
{see 3.Y anpi & 7.14)

3.3 9. 20 Chemical resistance. Chemical resistance shall be as specified
(see 3.1 and 4. 7.15).

3.3.9.21 Varnish mix tolerance. Prior to mixing in the dip tank, varnishes
witchin each grade shall be demonstrated to be compatible. Except for thixotropic
varnishes, the mixture shall be clear and shall not separates or contain gelatinous
material or precinitate (gee 4.7 .18)
mate precipitate (see 4.7.16).

3.3.9.22 Cure time of spot patching and emerpgencv repair resin. The cure
time shall be the time required for the resin to yield a specified shore D
harness.

3.3.9.23 QCure time The time required at a predete ed temperature to
compiete the technical conversion of a liguid varunish to a solid crossed-linked
polymer

3.3.10 Instruction sheet.

Instruction sheets describing application of the

varnish or resin using the dip process for electrical equipment shall be provided.

3.3.10.1

Instruction sheet fur solvent

Instructions for solvent varnishes.

varnishes shall include the following:

7~
Ry

—
[«¥
~

~
1

g

Explicit data and working curves for solvent adiustment
APJ-J-\rLL— “a -a QLI WOULNL Is 4 LA YT~ AUL SViLVTLIL ﬂUJ AD LANES !'-‘ 2
required, to assure the user of a film build of 0.0009 to 0.003
inch. This may be any combination of viscosity, specific gravity,

or percent solvent addltlon.

The preheat temperature to use for the electrical equipment to be
varnished in order to stress relieve wire enamel and remove
residual moisture.

The recommended temperature of the electrical equipment before
dipping into varnish.

The time cycle for submerging electrical equipment ia the varnish
and the drainage time over the varnish tank.

The temperature range tc preheat the oven if other than a2 simple
baking temperature

F A . VR A& ENTIN OY§IVIDY
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e he specific temperatures o bake and post-cure varnish This may
involwe more than one tamperature level for optimizing smooth

varnish surface.
() Allowance in time-temperature cycles for multiple dips and bakes
(that is, less baking for first coat and longer bake for final

coat)
3.3.10.2 Instructions for solventless resins Instruction sheet for
solventless resins shall include the following:

Maximum storage life of uncatalyzed resin and catalyzed resin at
various temperatures and recommended conditions for storing
catalyzed and uncatalyzed resin.

(o) Recommended catalyst (if applicable) and catalyst percentage.

{¢) Limiting values, minimum and maximum, for gel time (see

ASTM D 3056) of catalyzed resin

{d) Recommended optimum Lurlﬁg schedule for first and final coats if
multiple treatments are involved

(e) Emergency procedures in case of excessive remperature rise in resin
processing equipment

(£y Adjustments <o make to achieve various coating thicknesses

transfo , ctrical appar tus in general. It shall preserve the
initial dielectric strength of the insulation to which it is applied by the
exclusion therefrom of moisture. lubricating oil and grease, acids, seawater, and
other deleterious substances which the electrical apparatus may be subjected in

r
service. The varnish or resin shall conform to the qualification requirements as
specified herein.

4. QUALITY ASSURANCE PROVISIONS

s es suitable for the Derformance of the inspection
equ remeuts speglfled herein, unless disapproved by the Government. The Govern-
ment reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all regquirements
of seections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’s overall inspecticn system or gquality pregram. The
absence of any inspection requirements in the specification shall not relleve the
contractor of the responsibility of ensuring that all products or suppli

submitted to the Govermment for acceptance comply with all requirements of the
contract. Sampling inspection, as part of the manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material, either indicated or actual,
v deas Lt commit the Government to ascept defective material.

0 -

(e8]
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“ne inspection reguiremenis sp2eilied

A B
4.3 .

‘sBe
~tion (see 4.4).

4.3 Qualification inspection Qualification inspection shall be conducted
at a laboratory satisfactory to the Naval Sea Systems Command (NAVSEA). Qualifi-
cation inspection shall consist of the tests specified in table I and table II.
The coatractor shall make no changes in the process or product formulation without

first wootifying the qualifyiang acitivity. Requalification may be required
depanding on the nai ure of these changes, and shall be at the discretion of the
qus!ifying activity.
TABLE i iovan _tests for solvent varmishes.
— —————— e R —
Characteristics ! Requirement Test
—+
Storage life ! 3.3.9.1 4.7.1
Nonvolatiles 3.3.9.2 4.7.2
Flash point 3.3.9.5 4.7 .3
Drying time 3.3.9.7 4.7.5
Viscosity at 20 ravolu- 3.3.9.8 4.7.6
tions per minute {(x/min)
8uild, as received 31.3.9.9 4.7 .7
Drainage 3.3.9.10 4.7.8
Specific gravity 3.3.9.11 4.7.9
| Dielectric styengih: 3.3.9.12 4.7.10
L _6 /23750
/23/96
24/23 /waterx
Dissipation factor: 3.3.9.13
at 23°C
at 150°C
Dielectric constant: 3.3.5.14
at 23°C
at 130°¢C
Hardness 3.3.9.15
Bond strength: 3.3.9.16 4.7.11
at 23°C
at 150°C
Thermal endurance 3.3.9.17 4.7.12
Salt water proofness 3.3.9.18 4.7.13
Hydrolytic stability 3.3.5.15 4.7.14
Chemical resistance 3.3.9.20 4.7.15
Mix compatibilicy 31,3.9.21 4.7.16

Y Indicates 96 hours at 23°C at 50 percent relative humidity (R.H.)
{(see 4.5.2).

Na)




Downloaded from http://www.everyspec.com

azT 1

P YN Y Do o
MLIL-1-24UDLY

TABLE L1,

Characteriszics Regquirenent Test
Catalyzed storage life 3.3 9.1 H.7 1
Vapor pressure 3.3.5.3
Weight loss on curs 3.3.9.4
Flach poinz 3.3 9.5 4.7.3
Gel time 3.3.9.6 4.7.4
Curing time at 23°C 3.3.9.23
Viscosity: 3.3 2.8 6.7.56.1

at 2 r/min

at 20 x/min
Thixotropic index 3.39.8 4.7.5.1
Working 1ife after mixiay 3.3.%.8 6 7057
Build 3.2.9.9 4 7.7 1
Drainage 33916 4.7.8
Specific gravicy 3.3 9.11 4.7.9
Dielectric strength: 3.3 9.12 4.7.10

96/23/50

96/23/96

24/23 /water
Dissipation factor: 3.3.9.13

at 23°C

at 150°C
Dielectric constant: 3.3.9.14

at 23°C

at 150°C
Hardness 3 3.9.15
Bond strength 3.3.9.16 4.7.11

at 23°C

at 150°C
Thermal endurance 3.3.9.17 4.7.12
Salt water preoofness 31.3.9.18 4.7.13
Hydrolytic stability 3.3.9.19 4.7.14
Chemical resistance 3.3.9.20 4.7.15
Mix compatibility 3.3.9.21 4.7.16

—

4.3 1 Samples for qualification inspection. Qualification inspection

samples shall consist of two l-gallon cans of the varnish or resin and an
appropriate amount of catalyst, as required.

4.3.2 Qualification inspection repor:t. A qualification inspection report
shall be prepared and shall include the following.
(a) Detailed description of sample preparation and curing schedule used
for each test (see 4.6.1.2).
(b) Test results as specified herein.
(c) Material safety data sheet (see 3.3.4).
(d)

Manufacturer’s instruction sheet (see 3.3.10).
Certification of product composiiron, includi
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i1 The product i: of the type specified on the applicable zpeci-
fication she=xy
{2y The material requirements of 3.3.6 and 3 % 7 have bzen net

cation SL YL oy Y o fx Y o ___ . _ L a1
ication shall ve Signea vy 4 Lesponsivile agent o1 Lne
v
T

(f) Technical information package, including the following:

{1 Differential scanning calorimetry (DSC): DSC curves shall be

measured on the uncured varnish or uncured catalyzed solvent-
less resin, prepared as specified in 4.6.1.1. The test

metiad and report shall be in accordance with ASTM E 537.

Cam In weloht chall he annravimataly § m‘\'11{n~rnme {me) Tha
Sample weight shall be approximately 5 milligrams (mg) The
heating rate shall he 10°C per minute from 25 to 250°C in a
diry nitvogen stvzam. The test report shall include two DSC

curves on identically prepared specimens, sample weight, and
all DSC conditions. No interpretive analysis is required.

(2) Glass transition temperature: Glass transition temperature
of a cured specimen shall be determined using DSC.
A O —1r _ 11 h . [ —— | LaY ol al PR . [ U S _ . 19 b . 2 3 a2 hl
ADAT D JQLQ shidill De useq, DUoL CONaitlons slhdali be i1aencicail

to those specified in (1) above, except that the sample shall
consist of approximately 5 mg of cured resin, cast in accor-
dance wirh 4.6.1.3. The test report shall include the DSC
curve of two identically cured specimens, cure conditions,
sample weight, DSC conditions, and the transition temperature
taken from the midpoint in the thermogram measured from the
xteusions of the pretransition and post-transition base-

2
h P,
Lianes:
{4 Thormovravimatrriece analveie (T -A\ . A TOA 211 ha narfarmad nn
N/ ACIMUEIGVIMOLL A0 ANALiYS1S | i\siag A avn llGLL O pSLlillAEl TN
two cast specimens, prepared and cured as specified in

4.6.1.3. Sample size shall be approximately 10 mg. The test
procedure shall be in accordance with ASTM D 3850. The heat-
ing rate shall be 10°C per minute in a dry nitrogen stream
over a temperature range of 25°C to a temperature where there
is no further weight loss. The test report shall be as

specified in ASTM D 3850 and shall include the TGA graphs.
f4 TomFeommnernd memalecomd oo Acm §onfaorcmernd acmeVerad o 2o Yo 3. o el -
L= }LILLHLCU Lllaly>ad - fall LAl aied GilﬂlybLb Sliali UDE Qaue on Lne
solvent varnish or on the catalyzed sclventless resin. The
material shall be prepared as specified in 4.6.1.1. The

final report shall include the complete infrared scan and
details of sample preparation. No interpretive analysis is
required.

.4 Quality conformance inspection Quality conformance inspection shall

of the inspections and tests specified in tables III and IV, as applicable
\

J
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Quality
! Characteriztics Requirement Test
E
‘Nonvolatiles 3.3.9 .2 4. 7.2
Drying time 3.3.9.7 ‘ 4.7.%
Viscosity at 20 r/min 3.3.9.8 4.7.4
pexcent change in
viscosity from quali-
fication value
Build 3.3.9.9 4.71.7
Specific gravity, 3.3.9.11 4.7 .9
pevcent change in
specific gravity from | !
qualificatiocn valus % |
Hardness i 3.3.9.15 i
Bond strength F 3.3.9 16 i 4.7 . 1i
at 23°C
at 150°C l i
Thermal e | 3.3.9 17 | 4.7.12
. | S
TABLE IV. Qualitcy conformance tests_for solventless resins
Characteristics Requirement Test
Weight loss on cure 3.3.9.4
Gel time 3.3.9.%6 4.7.4
Curing time at 23°C 3.3.9.6
Viscosity, pexcent 3.3.9.8 4.7.6.1
change from quali-
fication value
Working life after mixing 3.3.9.8 4.7.6.2
Build 3.3.9.9 4.7.7
Specific gravity, 3.3.9.11 4.7.9
percent change in
gpecific gravity from
qualification value ;
Hardness 3.3.9.15
Bond strength at 23°C 3.3.9.16 4.7.11
i
Lot. For purposes of quality conformance inspection, a lot shal
all varnish or resin from one unchanged process batch or unchange
nd of batches If the varnish or resin cannct be identified by b
1ot shall consist of not mors than 1,000 gallons blended togathar
delivery at one time

~
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.40 0 Quality conformance inspection sampling. From sach loc, a represen-
cs ive sample consisting of two l-quart containers of ~he vesin and aopropriate
amcunt of caicalyst shall be selected In accordance with method 1031 of
FELR-STD-141.  Yhe samples shall be mace as repressatative as possible by agitation
or circulatiova of the lot before sampling. The sampiss shall be subjected to the
tests gpecified in tables TII and IV (see 6.6).

4.5 Conditioning, tolerances, designations, and chambers. Conditioning,
tolerances, designations, and chambers shall be as specified in 4.5.1 through

5.3.2.

4.5 1 Temperature and numidity tolerances. Unless otherwise specified
herein, the temperature and R.H. shall be maintained within the tolerances shown
in table V¥

TABLE V temperature and X.H
Temperature R H
Tolerance, Tolerance,
°C plus or minus °C Percent plus or minus percent
! 0 te 180 2 50 3
! 181 to 300 3 95 2
{301 to 325 | 4 -
326 to 500 | S - -
—_ 1 -

4.5.2 Conditioning designations Preconditioning, conditioning, curing, and

aging conditions shall be designated in accordance with ASTM D 618.

4.5.3 Chambers and ovens. Chambers and ovens shall be as specified in

4.5 3.1 and 4.5.3.2.

4.5.3.1 High humidity chambe:
corroding materials and the R.H. sh

ae e S om oy e o

W Lk, & Sa&CuUrac

The chamber shall be constructed of non-

:I

4.5.3.2 Oven. The oven shall be 2lectrically heated, forced convection type
as specified in ASTM D 2436.

4.6 Test specimens. Test specimens shall be as specified in the applicable
test methods and in table VI.

et
Lad
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Supstrate and
Test dimensions | Resin Number of
Property i method {lnches) | coats specimens
R S
3} e Yoo N -2 A 1/
slLorage l1llie “ . /.1 -~ - =
Wnomsiner momnmorivra , . 1
VCPUL PLCDDULC A
i Weight loss on cure - - 3
; flash point 4.7.3 ~ - 1
Gel point 4.7 & - - 3
Viscosity at 2 and 4. 7.6.1 - - -
20 r/min
Az B -, ! 1
! Thixotropic index Lol ol - -
Ruild o 7 ! Stee] i 2
5§ = 3 x §.032
\rainace L7 Crenl 1 <
Drainage 4 Steel 1 5
6 x 3 x 0.032
, Specific gravity 7.9 , - - 1
i Dielectric strength: &7 LG ; Sceel 2 3
96/23/50, 96/23/%¢ ; 203 x D032
and 24/23/water
Dissipation factor - - L
—a NN P VoY Fal
a4t Lo ana 1ouvu o
Nialamntsrin AAmotan> _ _ 1
viT 4L “iLd dw wyviio Lait - - A
at 23 and 150°C
Hardness - - 1
Bond strength 4 7,11 2/ M2 and K2 1 35
at 23 and 150°C
Thermal endurance - :
semi-rigid varnish | & M2 and K2 1 & -
. . . > . 2 ren [T YN - "
thixotropic resins 2 M2 and K2 i Z
O Y e e R ;7 2 | 2/Dewcas N E0O0 « € 0O A 1/
odll wailel prooilL LI SN O | ? = DLADD V.JT A J.7 £ -
Hevdemnlertd n meabil i = A B WA 2/ w9 1 [
Il]ULUL]LLb SoL.avi il I O S S LY A P S o
Chemical resistance 4.7.15 & M2 1 30

¥ As required by the test paragraph
¥ Size 18 AWG magnet wire, in accordance with J-W-1177.
¥ in accordance with magnet wire type.

part Droducts shall be brouzht to temperature, mixed thorouzhlv with catalyst, and
allowed to stand in a closed container for 24 to 48 hours prior to use. Other
than solvent or catalyst, no additions shall be made to the as-received varnish or
resivi. Unless otherwise specified (see 6.2), tests on uncursd product shall be
performed on the resin-catalyst mix.
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&6 7 v rTegin Instructcion sheet shall nrovide
coh 107 L id varpish v resin. Instruce sheet shall provide
Aamnuteciurezrs recommended curing time and temnecature and, if requiced; the proper

guantity of solven: or catalyst to add

4.6.1.3 Cast specimens. Cast specimens shall be made by preparing the
liquid product as specified in 4.6.1.1, pouring into a 2- to 3-inch diameter

aluminum weighing dish, and curing as specified in 4.6.1.2 in a preheated oven,

Cus FEI Ad Aamme -~ P 11 ) S - mmtelome bl aleas o L 1T 70 L 1 7DD

surxricient y;uuubt_ shall be used to a(.uxcvt: a l,ubLLu& CIILCKIIESS UL 1/0 I 1l/04

inch. 1If the resin and exotherm are such that 1/8-inch castings cannot be made
that

without defect, thinner castings are permitted, provided that specimen thickness

is reported.

4.6.1. 4 Panel specimens. The varaish or catalyzed resin shall be coated and
cured nnto steel panels of the following type:

Moo a = T emem A GG [ 4 g | s Vo o o o= el .y -1 3 e 11 _ 3
vesigaation ASTHM A 360G, stesl, shest, carbon, cold-rolled
o 4, .

Size - 3 by & by 0.032 inches

4.6 1.4.1 Materials. The liquid varnish or resin shall be prepared as
specified in 4.6 1.1, brought to 23 * 1°C and poured slowly into a container to
prevent entrapment of air. The steel panels specified in 4.6.1.4 shall be
degreased befoxe the varmnish is applied.

4.6 1.4.2 Apparatus. A dsvice, in accordance witch ASTM D 823, that with-
draws the steel panel from the liquid product at 4 inches per minute shall be
used. A water bath or conditioned room shal! maintain the ligquid product at
21 t 1°C

4. 6.1.4.3 Procedure. The procedure shall be as follows: Lower the test
panel slowly into the product. Place the container with the liquid and panel in a
constant temperxature water bath or in a conditioned room held at 23 % 1°C. For

non-thixotropic materials to stand in this condition without vibration for 60
minutes or until bubbling stops, whichever comes first. For thixotropic resins,
allow to stand 60 minutes. At the end of this interval, move the specimen under

the dip coater which had been previously adjusted to withdraw the specimen at a
rate of 4 inches per minute. Attach the specimen without disturbing the container
or the panel. When the panel has been raised from the resin, stop the dip coater
and allow the specimen to drain between 30 and 32 minutes  Laboratory conditions
during draining shall be 23 * 2°C and 50 + 5 percent R.H. Move the container away
from the specimen so that it can hang freely without detriment to the coating.

Place specimen in a preheated oven and cure in accordance with 4.6.1.2. The
specimen shall not be vibrated during draining or curing. For dielectric test
specimens, two steel panels may be taped back-to-back so that only one side is

coated; the uncoated side provides an electrode surface. The number of cured
coats per specimen shall be as defined in the particular test description.

4.6.1.5 Helical coil specimens Helical coil specimens shall be prepared as

specified in 4.6.1.5.1 and 4.6.1.5.2.

4.6.1.5.1 Helical coil specimens for solvent varnishes. Test specimens
choll he nranmnzvrad in arrarde ances w 13 +h CT™M N 281
ST AALL A A -~ ?.l.;.‘.yn.sbu PEE S L= R A dr SRS ¥ - 3 L ) WAl ALl kS ES

15
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4.6.1.5.2 Helical c¢coil 5Q?rlmens for solventless resins. Test specimens
nall be prepavred in accovdance with ASTM D 2519 and as specified in 4.6.1.1 with

3
the following =2xceptions:

(a) Two coats shall be applied to the test coil for resi ns having an
7

as-received film build less than 1.0 mil as specifi d in 4.7.7.
{(b) Only one coat shall be applied to the test coil for resins having
n ved film build greater than 1.0 mil as specified in

4.6.1.6 Twisted wire specimen. Specimens shall be prepared in accordance

with ASTM D 4880 déing coated magnat wire in accordance with J-W-1177/14 or
FW177/15

4.1 Test procedures

4.7.1 Storage life The product shall have a storage life such that
critical requirements shall be met after storage in an unopened-sealed container

4.7.2 Nonvolatiles for _sclvent_varnish. The percentage of nonvolatiles in
the as-received condition shall be determined in accordance with ASTM D 115. Oven

requirements shall be as specified in 4 5 3.2. The varnish shall meet the

o o

requirements specified in 3.3 9 2.

4.7.3 Flash point. Flash point of the varnish or catalyzed resin shall be
measured in accordance with ASTM D 93 The varnish or resin shall meet the
equirement specxfied in 3.3.9.5

4.7.4 Gel time of solventless varnishes. The gel time of solventless
varnishes shall be measured on three catalyzed resin specimens in accordance with
ASTM D 3056 or ANSI/NEMA RE-2. The gel time range at a reported temperature shall
be in agreement with the manufacturers specification.

4.7.5 Drving time for solvent varnishes Whan meacured in accaordance it
7. Drying time for solvent varnishes. When measured in accordance with
ASTM D 115, and at the temperature indicated, the drying time shall not exceed the
maximum value specified (see 3.1)

4.7 6 Viscosity for solvent and non-thixotropic solventless varnishes.
Viscosity shall be measured at 23 * 1°C on varnishes prepared as specified in
4#.6.1.1. The viscosity shall be determined at a spindle speed of 20 r/min in
accordance with ASTM D 115, and shall meet the requirements specified in 3.3.9.8.

4.7.6.1 Viscosity for solventless thixotropic resims. Viscosity shall be
measured at 23 + 1°C on catalyzed resin prepared as specified in 4.6.1.1.
Viscosity shall be determined at spindle speeds of 2 and 20 r/min in accordance
with method B of ASTM D 2196. The Droduct shall be placed in a l-quart container

to wlthln 1 inch of the top. Using a water bath, the sample shall be adjusted to
23 £+ 1°C  The required temperature shall be maintained for 90 plus 5 minus 0
minutes before the first measurement is made at 2 r/min. The 20 r/min measurement
zriall thern be made immediately after the 2 r/min measurement. Two specimens shall
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ve tesced and the average valus recorxded, zrovided the deviatlion of a single
measursnent from the average is nni goester than 10 percent. If a deviation s
greater than 10 percani, the vigcometat shall be recalibrated and the procedurs
repeatad. A thixotropic index shall be calculated as follows:

]

an foa

[ o) SO QUURUIPUSR R I QUURL Acso oo o o sl e d s = < -
LNlX0LIOplC lLnaex = aAavelidye VisSCOSI1I U at £ L/iuill
Averaoce vicecacity ar 20 r/min
s@&pt VasStLOSaly ac £v L/wall

4.7.6.2 Working life for solventless, two-component varnishes. After mixing

the two components thoroughly, the working life shall be that time beyond which
the varnish can no locger be satisfactorily applied by brush, or beyond whieh it
no longer flows evenly and is tooc viscous to wet the area to be patched.

4. 7.7 Build. Build, or thickness of a single coat of varnish or resin on =
steel parel, shall be determined in accordance with ASTM D 115 using five
specimens as specified in 4.6.1.4. Thickness measarements shall be made aftec
cure on the 1- 1nch center width section of a steel strip as specified in table VI,

to avoid edge effects. Thickness measurements shall be made with a micrometer in
accordance with ASTM D 374, method A The average of the thickness measured at
points 2 and 4 inches from the top of the steel strip, with the average thickness
of the steel subtracted and remainder divided by 2, shall be taken as the film

re Py A.....'.....___ c oners £z <
[ L[lc Lt:q LrLele lt.b chC.L.L.LI:d 45

o -

s et e =1
ll! 1. AHC val Ill.bll QL eSSt shaii me

P e | -
uila p
.3 and

WC!"

4.7.8 Drainage. Drainage for solvent type varnish shall be measured in
accordance with ASTM D 115.

ldentical specimens may be used to measure build and drainage. Resin or varnish
shall meet the requirements specified in 3.3.9.10.

4]
1
D
L
+

LH 7.9 Sue Fi oravity Q'p Y 11 be me 23°C in
1. 7.9 Specif gravity. S 11 be mea 23°C in
accordance with ASTM D 115 for solvent varnishes and ASTM D 1963 for solventless
varnishes. Individual values are required for the resin and catalyst for a two-

part system. Specific gravity shall be as specified in 3.3.9.11.

cna a
Siia SDULTU G

r-ﬁ-
)

4.7.10 pPielectric strength. The test specimens shall be prepared by placing
two steel panels cogecber and seallng the edges so that a coating is obtained on
one side of each panel onl 11 be baked in an oven in

£ B ng e
L o (2574 [.103

a

"

A
o
e

m (24

o
.
i

'...« o]

o L
an
on Three

’_J p..a.

n 2 only.
ions after cure {(see

the following condit

96/23/50

96/23/96

24/23/distilled water
Breakdown voltage measurements shall be made using an electrode set 1/4 inch in
diameter with edeges rounded to az 1/32 -inch radius. Circulary cacskets chzll he
diameter with edges rounded to a 1/32-inch radius Circular gaskets shall be
placed over the end of each electrode to prevent flashove After placing the
test specimens between the electrodes conmected to a test apparatus, voltage shalil

17
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¥ from z < c ate of 500 volts per second in accor-
dance with ASTM D 149. A ainimun of 5 voltage breakdown determinations shall be
made per panel. Thickness measurements shall be made using a micrometer in
accordance with ASTM D 374 near the breakdown point. The average thickness of the
uncoated panel shall also be measured. The differences in these measurements
shall be used to calculate breakdown volts per mil. Dielectric strength of the

0 o1

varnish or resin shall be as specified in 3.3.9.12.

A

[a]

be increased from zeyo o breakdown 2

4.7.11 Bond strength The bond strength test shall be conducted in
accordance with ASTM D 2519 and ANSI/NEMA, RE-2

4.7.12 Thermal endurance. Thermal endurance shall be tested as specified in
2.

4.7.12.1 and shall meei the requirements specified in 3.3.9.17.

4.7.12.1 Thermal endurance. two-component varnishes After thoroughly
mixing the two components and curing the material according to the manufacturer’'s
instructions, the weight loss shall be measured after exposure te 150°C for o
days This loss shall not exceed the value specified (see 3.1)

4.7.13 Salt water proofness Nine rest specimens, prepared as specified in
4.6.1.6, shall be subjected to a condition of 24/23/50 plus 100/23/salt water.
The specimen shall be suspended, rounded ead down in salt water (3-1/2 percent
sodlum chlorlde by weight) to a depth as specified in ASTM D ABBU Direct current
c) voltage (120 volts) shall be applied with the twist as a c

2o~

11 b
a 7.5-wa
1d I Breakdown shall be reported
in number of ho urs to failure. The test shall be dlscontlnued after the sample
passes 100 hours without failure Data obtained in the salt water proof test
shall be interpreted as follows:

0O

a0 o
"0
(=9
~

T

No more than six of nine specimens fail - Pass.

Qasrmen A momarn ad wd o 3 - 3 3
Seven or more of nine specimens fail - Retest {(nine additional specimens
shall be prepared for retest).

On retest, a total of no more than 12 of 18 specimens fail - Pass.
On retest, a total of 13 or more of 18 specimens fail - Reject.

The specimens shall meet the requirements specified in 3.3.9.18.

4.7.14 ydrolvtic stability oisture resistance shall be determined by
measuring the percent change in helical bond strength after conditioning for 200
hiours at 97°C and 95 percent R in the humidityv chamber spnecified in 4.5.3.1
iours at 97°C and 95 percent R.H. in the humidity chamber specified in 4.5.3.1.
Helical bond specimens, five per test condition, shall be tested at 23°C, as
specified in 4.7.11, after the following conditioning

96/23/50

200/97/95.
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after huaidicy agirg, specimzns snal! te allowed to equilibrate at 23 £ 2°C and
50 % 5 gercent R.H. for 2 wiotwum of 1 heour and a maximum of 2 hours before

testing  Procedures given in ASTM ¥ 74 shall apply, except that the determinazion
of aging time shall nout apply Specimens shall meet the requirements specifisd in

3.3.9.18.

. i sistance. Chemical resistance shall be measured by the
change in helical bond strength after 168 hours immersion in various media at
23°C. Helical bond specimens, five per test condition, shall be tested at 23°C,
as specified in 4.7 .11, after exposure to 96/23/50 and after 168 hours immersion
in the following liquids ar 23°C:

4.

NN

.

v

Q

Y
(D
i3
oA

(a) Hydraulic fluaid in accordance with MIL-H-17672.

%y Lubvicatiag oil in accovrdance with MIL-L-17331.

ey Cleaniny F1n1gﬁ in accordanecs with P-D-68B0 tvpe 1

L) a8 20 L0 Wi L LA CLAARIRA S Watdl LTV RY, Ly <
(1, 1, 2 cricilore 1, 2, Z2-triflucroechane).

{(d) Distilled wate:

(e) Detergent solution in accordance with MIL-D-16791, general purpose
non-ionic detergent, a solution using 1 pound of detergen:t with
2-1/4 gallons of water.

The immersed specimens shall be tested within 3 minutes after removal from the
immersion medium. The specimens shall show no sign of varnish or resin softening
or tackiness, as determined by gently wiping the surface of the helical coil
specimen with cotton prior to physical testing. Cotton fibers shall not be
retained on rhe surface of the specimen The varnish and resin shall meet the

requirements specified in 3.3 9 20.

4.7 16 Varnish, resin, mix compatibility test The compatibility of the
replacement varnish or resin with the in-use tank varnish shall be tested with 5
wix ratios in accordance with ASTM D 115. With both materials at 23°C, while

stirring steadily, the replacement varnish shall be slowly added to 50 milliliters
(mL) of the tank varnish until mixtures of 1:9, 1:3, 1:1, 3:1, and 9:1 are
obtained. These mixes shall be examined for curdling, precipitation or separation
and shall be examined again after standing for 24 hours and the appearance
recorded. A sample of each thoroughly stirred mixture shall then be placed in a
flat-bottomed, aluminum weighing dish, approximately 2-3/4 inches in diameter, and

i
three-fourths full. These samples shall be cured in an oven as specified in
4.5.3.2. After curing, the sample shall be cocled toc room temperature and
examined for cloudy or murky appearance. The resins and varnishes shall meet the

requirements specified in 3.3.9.21.

4.8 Inspection of packaging. Sample packages and packs, and the inspection
of the preservation, packing and marking for shipment, stowage and storage shall
be in accordance with the requirements of section 5 and the documents specified
therein.

(.
\'a

Mawvé mirmbhaa i Tithacd il Faw nawd
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2 PACKAGING
{Th= cackaging reguirzeents specifiad heveln apply only for dirsci Covavpmen:
acguisicion. )
5.1 General
5.1.1 HNavy fire.retardant rsguirsments
{a) Lumber and plywood When specified (see 6.2), all lumber and
olywood including laminated veneer material used in shipping

container construction members, blocking, bracing, and reinforcing
shall be fire-retardant treated material conforming to MIL-L-19140
as follows:

Levels & and B - Type Il - weather resistant
GCaregory 1 - general use.
Level C - Type T - non-weather resistant.
Cazegory 1 - general use.
‘v, Fiberboard Uanless othsivise specified (see %.2), fiberboard used

in the construction of class-domestic, non-weather resistant

fiberboard and cleated fiberboard boxes including interior packag-
ing forms shall meet the flamespread and the specific optic
densitcy requirementzs of PPP-F-320.

5.2 Packaging, packing, and marking. Packaging, packing, and marking for

shipment shall be in accordance with PPP-P-1892 and as specified in 5.3.

Packaging shall be level A, B, or C as specified (see 6.2) Packing shall be

{evel A, B, or C as specified (see & 2). Packaging shall be in l-gallon cans,
a

5-gallon pails, or 55-gallon drums as specified (see 6.2) One-gallon cans shall
be for grade CA or PK only, other grades shall be supplied in 5-gallon pails or
55-gallon drums

5.3 Marking. In addition to the markings required by PPP-P-1892 (see 6.2),

sach unit container, intermediate and shipping container shall contain the
following markings:

{(a) Specification number, which shall include grade, class, and
composition (I through IV).
torage conditions, and date o

s varnish m
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MIL STD 129 requ1rements for visibility, size, and durability.

S.4 Material safetv data sheet. A copy of the material safety data sheet
=tall te attached to the shipping document fer each dezcinetion (see 3.3.4).

-
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6. NOVES

(This section contains iaformarion of a general or explanatory nature that
may be helpful, bus is pot mandatory. )

6.1 Intended use The insulating products covered by this specification are
intended for impregnarion or coating of all types of electrical coils and
windings They are rated for continuous operation at the maximum operating

temperature specifled for each class. Products may also be used at temperatures
lower than the thermal class. Products covered by this specification are intended
for use in the dip process except for brush applied patching materials and
coatings applied over identification markings. The primary purpose of the varnish
is to protect the coils from the operating environment.

§.1.1 grade CA vayrnish. Grade CA varnishes are clear, air-drying varnishes
which are used for spet patching and emsrgency repairs where baking faciliries are
not available. This category includes certain coatings such as lacquers which are

used as environmental protection for identification markings.

6 1.2 Grade CB varnish Grade CB varnishes are clear, flexible, baking
varnishes which are for application on stationary coils and windings and satisfy

~F T N 10?9
LLLB chu&l.ﬂlllt:ll S VA A

Yo Y G O A O 4 i a

6.1.3 Grade CBH varunish/resin. Grade CBH varnishes are clear, semi-rigid,
baking varanhes/ esin which have higher bond strengths at elevated temperatures
than the CB grades. They are not intended to satisfy the requirements of

ASTM D 1932 as required for CB grade (see 6.1.2). They are primarily used for
rotating windings such as armatures, rotors, and similar constructions.

6.1.4 Grade CBS varnish/resin. Grade CBS varnishes/resin are clear,
silicone, baking varnishes/resin primarily used for insulating equipment operating
at temperatures in excess of 180°C. These varnishes can usually satisfy the

requirements of ASTM D 1932. They do not have high bond strengths at their
designated classes of 200 and 220°C, and are, therefore, used for stationary
windings which operate continuously at these temperatures.

6.1.5 de SF v is esin. Grade SF varnishes/resin are clear, flexible,
solventless, baking varnishes which are used faf impregnating and coating
stationary coils and windings. These varnishes meet the requirements of
ASTM D 1932.

6.1.6 Grade SFT varnish/resin. Grade SFT varnishes/resin are clear,
flexible, solventless, thixotropic, baking varnishes/resin which are similar to
grade SF except they yield heavier coatings per varnish/resin. Since they
normally contain powdered mineral fillers to obtain thixotropy, heavy coatings of
these materials are usually translucent

6.1.7 Grade SH varnish. Grade SH varnishes/resin are clear, soclventless,
semi-rigid, baking varnishes/resin which have higher bond strengths than grade SF
and are not intended to meet the requirements of ASTM 1932 These materials are

used on rotary windings.
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5 0o ¢_,“§- Grade SHT varnishes/resin are clear,
solvennless, id, thixotropic, baking varnishes/resin used on rotary
windings because o ig elevated temperature bond strengths. Since they normally
-ontain powdered mineral fillers to obtain thixotropy, heavy coatings are usually

translucent.

5.1.9 Grade SS varnish/resin. Grade S5 varnishes/resin are clear, solvent-
less, silizone, baking varnishes/resin used primarily for high temperature
impregnation and coating applications,

6.1.10 Grade WB varnish/resin. Grade WB varnishes/resin are clear,
tlexible, baking varnishes/resin which are for application on stationary coils and
windings and satisfy the requirements of ASTM D 1932.

6.1.11 Crade WBH varnish/resin. Grade WBH varnishes/resin are clear, semi-
rigid, baking varn1shes/resiﬂ which offer high bond strengths at elevated
temperatures and are noct intended to satisfy the requirements of ASTM D 1932.
They are primarily used for rotation windings such as armatures, rotors, and
similar constructions

5.1.17? Grade PKX varnish/resin. Grade PK varnishes/resin are clear, room

temperature cure varnishes/resin, used foc spot patching and emergency repairs

where baking facilities arz not available The final properties can be improved

through the careful application of local heat, for example, by heat gun or heat
Lamp.

6§ 2 Acquisition requirements. Acquisition documents must specify the

iollowing:

(a) Title, number, and date of this specification.
(b) Issue of DODISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (see 2.1.1

and 2.2).

{(e) Title, number, and date of the applicable specification sheet and
the grade, class, and composition of the material (see 1.2).

(d) Tests on uncured products, if other than as specified (see
4.6.1.1)

(e) When fire-retardant treartment is not required (see 5.1.1).
(f) Level of packaging and packing required (see 5.2).

(g) Size of can, pail, or drum required (see 5.2).

(h) Special marking required (see 5.3).

6.3 Consideration of data requirements The following data requirements
S WU R T SR a2 b s el Sl a2 ot d e 2 e YT Ad men o mms e ™ ~
sSnouldad DEe considered wiiern Lis sSpeciillcdlloll 1S5 dppsadel Uil 4 LUulitract e
applicable Data Item Descriptions (DID’s) should be reviewed in conjunction with
the specific acquisition to ensure that only essential data are requested/providecd
and that the DID's are tailored to reflect the requirements of the specific

cquisition. To ensure correct contractual application of the data requirements,
a Contract Data Requirements List (DI form 1423) must be prepared to obtain the
data, except where DOD FAR Supplement 27.475-1 exempts the requirement for a DD

Form 1423.
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The above DID’s were those cleared as of the date of this specification. The
current issue of DOD 5010.12-L, Acquisition Management Systems and Data Require-
ments Control List (AMSDL), must be researched to ensure that only current,

cleared DID‘s are cited on the DD Form 1423,

6.4 Qualification. With respect vo products requiring qualification, awards
will be made only for products which are, at the time of award of contract,
qualifled for 1ncluslon in Qualified ucts List QPL No. 24092 whe her or not

g_.

-,d for qual f

contracts or purchase ordexs for the products covered by th1s specification\ The

ctivity responsible for the Qualified Products List is the Naval Sea Systems

Command, SEA 05Q42, Department of the Navy 2531 National Center Bldg 3, Washing

toni, DC 20362-5160 and information pertaining to qualification of products may be

obtained from that activity. Appllcatlon for qualification tests must be made in
] < n SD-67 (QQQF.L\'!\
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§.4.1 Copies of "Provisions Governing Qualification SD-6" may be obtained
upon application to Standardization Documents Order Desk, Bldg. 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.

§.5 Definitions.

6.5 1 Electrical insulati solvent varnish. Electrical insulating solvent
varnish is a mixture of an organic film-forming material and a suitable solvent
capable of forming a smooth coating after solvent evaporation and generally

yielding optimum insulation properties after baking at elevated temperatures.

6.5.2 Electrical insulating solventless resin. Electrical insulating

solventless resin is a polymeric liquid containing a catalyst or hardener for
conversion to a solid insulating material. When properly cured or polymerized,
normally by baking at elevated temperatures, the solid material provides &
dielectriec and environment barrier as well as mechanical bonding.

o

6.5.3 Dip processing or treatment. Dip processing or treatment is the
process of submerging electrical equipment into a tank of solvent varnish or
solventless resin followed by drainage of excess material back into the process
tank. The equipment is usually held for a brief period at room temperature then
placed in an oven for baking at temperatures between 38 and 163°C from several
hours to as long as 20 hours, depending on the manufacturer’s recommendations

6.5 4 Flexible varnish. Flexible varnishes are varnishes having bond
strengths between 1 and 4 pounds at 150°C, as defined by ASTM D 2519, and
sazisfying the requirements of ASTM D 1932 at their temperature class.
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....... : as uzed heryein, designates a distinct varnish or
cesla and system, eith one - ox twou-part, “manufactured from' a specific
Fotmula in one or more plants. Changes in vacrnish, tesin or catalyst composition,

composition percentages or manufacturing processes requires requalification of the

product. Changes in raw material supplier requires notification of the qualifying
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activity
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6.5.¢6 2€ i-rigid varnisnes Semi-Tigiad Vvar iishes are varnishes defined by
R P o o2 = °
ASTM D 2519 as having bond strengths greater than 4 pounds at 150°C.

6.6 Quality conformance lot rejection. 1If any sample (see 4.4.1.1) is found
to be not in conformance to the requirements of this specification, this should be
~ause for the rejection of the lot represented by the sample. The contractor has
vhe oprion of correcting the discrepancy, retesting, and resubmitting a conforming
{ot o¢ submitting a new lot which should be inspected and tested as specified

nereio
& 7 Materials Safety Data Sheets. Ccntracting officers will identify those
civities requiring copies of completed Mate Safety Data Sheets p epared in
wit

o o]
b3 >
"=

r
acaordance th FED-STD-3153 The pertinent G
submission of data are llsced in FED-STD-313.

nment mailing addresses for

§.8 Part or ldentifying Number (PIN). The PIN to be used for insulating
varnish/resin acquired to this specification is created as folliows:
o 2,002 4L _185_ 2.1
B £8VIL BTagJdTETe
L_— Dash number (container size as defined composition

i I thru IV/as 1 thru 4)

lee——— Dash number (component 2 of 2)

Dash number (thermal class)

Indicates specification number

M prefix - An item defined by inch-pound units

6.9 International interest. Certain provisions of this specification are
the subject of international standardization agreement ABC-NAVY-STD-17. When
amendment, revision, or cancellation of this specification is proposed which will
modify the international agreement concerned, the preparing activity will take
appropriate action through international standardization channels including
departmental standardization offices to change the agreement or make other
appropriate accommodations

6.10 Conditions for use of level B preservation. When level B preservation
is specified (see 5.2).  this level of protection should be reserved for the
acquisizion of varnish and resin for resupply worldwide under known favorable
handling, traasportation, and storags conditions.
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6 1% Suoject term {key word)

Diluent
Monome:

6.12 Changes from previous issue. Marginal notations are not used in this
revision to identify -hanges with respect teo the previous issue dus to the
extensiveness of the changes.

Prepacing activicy:

Navy = SH

Custodians
Avonyy o BT
A7) & BRL / Kaiy
Navy - 3¢ {Project 5970-1073)

air fForaes - 11

Review activities

User activities:

Army - ME
Nawvy -- MC. AS
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INSTRUCTIONS

. The greparing activity raust complste biode 1, 2.3, .+1 2 in block 1 both tha document number and revision
latter should be given -

s

! 3. ihesubmitter of this form must comulete bincks 4, 5, 5, uid 7.
3. The prepari ng activity must provide a reply within 30 days from receipt of the form.
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Comments submitted on this form do not constitute or imply authorization to
ferenced document(s) or to amend contractual requirements.
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