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MIL-1-15128F

24 April 1961
SUPERSEDING
MIL-1-0015126E(SHIPS)
28 May 1959
MIL-~1-15126D

15 November 1958

MILITARY SPECIFICATION
INSULATION TAPE, ELECTRICAL, PRESSURE
SENSITIVE ADHESIVE AND PRESSURE SENSITIVE
TEERMOSETTING ADHESIVE
This specification has been approved by the Department of Defense and is mandatory faor use by the Depart-

ments of the Army, the Navy, and ihe Air Force.
1. SCOPE

1.1 Scope.- This apecificazion covers requirements
ior pressure-sensitive adhegive and preasure sensitive
thermosetting adhesive electrical insulation tapes in-
tended {or use in construction and repair of electrical
and electronic equipment.

1.2 Classtfication. - Pressure~-gensitive adhesive,
electrical insulating tape shall be of the following
types, as specified (see 6. z);y

Type AFT - Acetate fiim backing, thermoset-
ting adhesive,
Type ACT ~ Acetate cloth backing, thermo-
setting adhesive.
Type CFT > Cotton fabric backing, thermo-
setting adhestive.
Type GFT - Glase fabric bucking, thermoset-
PCT Paps b&c:gg the
c - Paper -Cre mo-
Type [ adhestve. P
Type PFT - Paper =flat, thermoset-
ting sive.
Type EF-1 - Polbetnyione -7 mils
Type EF-9 ﬁm‘&ﬂf Ny Py
F- > Polyethylene backing - 9 m
nominal thickness of tape.
Type EF-20 - Polyethylene backing - 20 mtls

nominal thickness of tape.

Type MFT-2.5 ~ Polyethylene terephthalate film
backing, thermosetting adhesive -
2.5 mils normal thickness of tape .

- Polyethylene terephthalate film
backing - 2.5 mils nominalthick-
ness of tupe.

Type M¥T-3.5 - Polyethylene terephthalate film

backing, thermosetting adhesive -

Type MF2.5

3.5 mils nominal thickness of tape.

2. APPLICABLE DOCUMENTS

2.1 The following specifications and standards, of the
issue tn effect on date of invitatior. for bids, form a part of
this specificationto the extent gpecified herein:

SPECIFICATIONS

FEDERAL
UU-P-270 - Paper, Wrapping, Waxed (Dry).
PPP-B-566 - Boxes, Folding, Paperboard
PPP-B-585 - Boxes, Wood, Wirebound.
PPP-B-591 - Boxes, Fiberboard, Wood-Cleated.

1 For purposes ol thts spectfication the terms ““thermo-
setting’and “heal-curing ' are considered sguivalent.

PP2-B-60] - Boxes, Wood, Cleated-
Pilywood.
PPP-B-821 - Boxes, Wood, Nailedand Lock-

Corner.
PPP-B-636 - Boxes, liberboard.
PPP-B-676 ~ ‘Baxes Set-uE Paperboard.
Metal, 26

PPP-C-06 - Cans, Gage and
T.

PPP-T-60 - Tape,Pressure-Sensitive
Adbestve.

PPP-T-7¢ - Tape, Pressure-Sensitive
Adhegtve, Paper Water-
Resistant.

PPP-T-87 ~ Tape, Pressure-Sensitive
Adhestve, Fllament Rein-
foreced.

MILITARY
MIL-P~116 - Preservation, Methods of.
MIL-1-831 > Insulation, Electrical,

Synthetic-Resin Composi -
tion, Non 5
MTL-Y-1140 - Yarn, Cord, , Cloth,
Glass

and Tape = .
MIL-B-10377 - Box, Wood, Cleated, Veneer,

Paper Overlid.
MIL-1-10547 - Liners, Case, Waterproof.

STANDARD

FEDERAL
FED-STD-175 - Adhesives: Methods of
Testing.

MILITARY
MIL-STD-105 - Bar:gmng Procedures and
Tables for Inspection by
Attributes .
MIL-STD-12% - Marking for Shipment and
Storage.

(Copies of specifications, standards, drawings, and
publications required by contractors in connection with
spectfic procurement functions should be obtained{rom
the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. - The following documents
form a part of this specif{ication tothe extent specified
herein. Unless otherwise indicated, the issue in effect
ondate of invitation for bids ghall apply.

AMERICAN SOCIETY FOR TESTING MATERIALS
A 167-58 - Spectfication for Corrosion Rests-
tant Chromium NickelSteel Plate,

Sheet, and Strip.
[Fsc 5970 |
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D 149-55 - Methods of Test for Dielectric
Breakdown Voltage and Dielec-
tric Strength of Electrical Insu-
lation Materials at Caommercial
Power Frequencies (Tentative).

- Methods of Testing Varnished
Cotton Fabrics and Varnished
Cotion Fabric Tapes Used for
Electrical Insulation.

D 1000-58 ~ Methods of Testing Pressure-

Sensitive Adhesive Coated Tapes
Used for Electrical Insulation
{Tentative).

D 295-58

(Application for coples should be addressed 1o ihe
American Society for Testing Materials, 1916 Race
Street, Philadelphia 3, Pa.)

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

(Application for copies should be addressed to the
Dfficial Classificaiion Committee, 1 Park Avenue at
33rd Street, New York 16, N. ¥.)

3. REQUIREMENTS
3.1 Material -

311
iree from
shall conform to table 1.

Table | - Backing. .

Type Materiai

fication

cking. - “The backing shall be of matertal,
ects, ‘'dirt, lumps, and irregularities, and

W Applicable speci-

AFT Acetate {ilm
ACT Acetate cloth
CFT Cotton fabric
GFT Glags fabric
PCT Paper, crepe
PFT Paper, flat ~————

Mil-Y-1140

MilL-1-831, type C

Table 1i - Standard widths,

Width Tolerance (%)
Inches Inch
i
12 0.03 :
58 .03 .
3/4 .03 i
/8 .03 {
1 .03 ;
1-1/4 .03
| 1-1/2 .0
3.3 Rolls.-

3.3.1 Where the material is required for
machine taping, the overall diameter of the roll
and the mandre] diameter of the cylindrical core
shall be as specified (see 6.2). (Commonly avail-
able mandrel diameters of the eylindrical core are
1 inch, 1-1/2 inches and 3 inches.) Where the
material is required for application by hand (hand
taping) it shall be put up tn rolls over a core dlain-
eter specified in table III.

3.3.2 The tape shall be furnished in the lengths
per roll shown in table III, unless otherwise speci-
fied (see 6.2).

Table I - Leagth per roll and

ME-2.5 |Polyethyleneterephthalate
‘ MFT-3.5 Polyethylene te rephthalate

EF-7 Polyethylene MIL~-1-631, type A
EF-8 Polyethylene MIL-I-631,type A
EF-20 |Polyethylene MIL-1-631,type A

MFT-2.5{ Polyethylene te rephthalatc| MIL-1-631, type G

MIL-1-631, type G
MIL-1-631, type G

3.1.2 Adhesive. - Theadhesive

EF-9, EF-20and MF-2.5 shall be pressure sensitive and
shallnot require heat, moisture, or other special manner

used intypes EF-1,

of preparation prior to supplying the tape. The adhesive

usedintypes AFT,ACT,CFT,GFT, PCT, PFT, MFT-2.5,
and MFT-3.5 shall be a pressure sensitive thermosetting,

or heat-curing adhesiva.

3.2 Widths. - The tape shall be

furnished in the

standard widths shown in table I, as specified

(see 6.2).

core diameter.
Core
Type Length per roll diameter
Yards Inches
AFT 2 3
ACT 72 3
CFT 60 3
GFT 60 1
PCT 60 4
PFT 60 3
EF-7 22 1
EF-9 18 1
EF-20 18 i
MFT-2.5 T2 3
MF-2.5 72 3
MFT-3.5 72 3

3.4 Physical requirements. - When iested as
specified in 4. 4, the tape shall conform to table TV.
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3.5 Thermosetling requirements. - ‘Ahen
tested as specified in 4.4. 7 and 4.4.8, the tape
shall conform Lo table V:

Table V - Thermosetiing requirernemnts

Adhesion 10 | Adhesion 10 Bond
backing backing sepuralion
w__ {(minimum | (minimum | afier cure
Ly average) average) | (minimum
Conaition Condition individual)
C-2/23/50 £-2/130
- )
Ounces per | Ounces pey | Miautes
inch width inch width
AFT 15 40 30
GFT 410 100 30
MFT-2.5 8 25 30

3.6 Workmanship. - The process of manufac-
iure shail be such as io assure compliance with the
requirements contained herein and the referenced
specifications.

3.6.1 Symmetry.- The rolls of tape shall be
uniformly and symetrically wound. There shall be
no visibie overlap of the edges of the tape or separa-
tions between Layers.

3.6.2 Adhesive surface.- The 3
applied to the backing in a smooth and unifor
coating, and the limshed tape shali contain n
Spots or iumps.

°3

4. QUALITY ASSURANCE PROVISIONS

4.1 The supplier is responsible for the perform-
ance of all inspection requirements as specified
herein. Except as otherwise speciiied, thé suppiier
may utilize his own or any other inspection facilities
and services acceplable to the Government. Inspec-
tion records oi the examination and tesis shall be
kept complete and available to the Government as
specified in the contract or order. The Government
reserves ihe right 1o periorm any of the inspections
set forth jn the specification where such inspections
are deemed necessary to assure supplies and ser-

vices conform to prescribed requirements.

4.2 Sampling for acceptance inspection. -

4.2.1 Definition of lot. - For purposes of
sampling, a lot shall consist ol all material of the
same type, manufactured in one produciion run, and
offcred for delivery at the same time

4.2.2 Sampiling for group A inspection. - A
random sample of rolis of tape shall be selected from
a lot The sample size shall be in accordance with

&

Standard MIL-STD-105 at |nspcction Level Il and at

Acceptable Quality Leveis (AQL) specified in tabie
table V1.

Table VI - Group A Inspection.

e Requirement AQL
inspeciion paragraphs Major Minor

per cent)j{percent)
Visua) examinationf3.6.1-4.3.1.1 1.0 4.0

4.2.3 Sampling for group B inspection. -
Sampling for group B inspection specified in
4.3.1.2,4.31.3,4.83.1.4and4.3.2 shall be in
accordance with Standard MIL-STD-105 at the
acceptable quality levels and ingpection levels spec-
ified in tabie VII. Sampies may be taken irom the
sample which has passed group A inspection.

. e Sampling plan Yy
Subgroup No.| AQL LY,
Normal| Tightened |Reduced
(percem)
1 4.0 L-4 L-4 L-6
2 6.5 L-7 L-7 L-$
3 6.5 L-7 L-7 L-5
4 10.0 L-6 L-6 L-4

1/ Smail-sampie inspection.
£/Special procedure R-1.

4.2.3.1 Disposition of samples. - Sampies which
have boe subjected to group B inspection shall not
be delivered on the contract or order.

.2.4 Six yards of tape shall be unrolled for

group A inspection, measurement of width and
thickness, and examination of adhesive suriace.

4.3 Acceptance inspection. -

o
w
-

Examination. -

.1 Visual. - Sample rolis of tape selected
e with table VI shall be visually exam-
; compliance with 3.6.1.

ne
rify

4.2.1.2 Thickness. - The thickn

s of sample
rolls selected in accordance with ubl vn shal] be

determined 1n accordance with ASTM Mcthod D
1000-58, The thickness ghall be reported to the

nearest 0.000! inch and shall meet lhe requirements
of table IV,

4.3.1.3 Width. - The width of the sampies se-
lected in accurdance with table VII shall be



wilhin Q. 01 inch. The
h surface a

he average value shall be uken as the tape width
and shall comply with table II.

4.3 1.4 Adhesive surface.- The unrolled
secuom of tape selected in accordance with table

Vil {see 4.2.4) shall be examined for conformance
t03.6.2.

4.3.2 Tests.~ The sampie rolis sejecied in.
ascordance with table VII shail be subjecied to the
subgroup 2, 3, and 4 tests specified in table VI

Table VIII - Group B inspection

Characteristic Requirement | inspection
paragraph |paragraph

Subgroup 1: {All types}

Width 3.2 4.3.1.3
Thickness 3.4 4.38.1.2
Adhesive surface 3.6.2 - 4,3.1.4

Subcroun 2: (Al types)

Tensile strength 3.4 4.4.2
Adhesion to steel 3.4 4.4.3
indirect electrolytic

corrocion 3.4 4.4 4
Dielectric breakdown 3.4 4.4.%
Subgroup 3: (Types AFT, }
— GFT, MFT- !
2.5) :
Adhesgion to backing 3.5 4.4 7
Bond separation aner
cure 3.5 4.4.8
Subgroup 4: (Types AFT,
EF-1,
EF-9,
EF-20,
MF 2.5,
MFT-2.5,
MFT._3_5)
Resistance 1o penetration
at elevated temperatures 3.4 . 4.4.6

1.4 Test procedures. -

4.4.1.1 The designations indicating conditioning
of 1ot snarimanc chall ho ae (Allawe-
RN SN LIINTHS SiIesl UL AP AWIIVWS.

First. - A capita) letter indicating the gereral
condition of the specimen, that is,
humidity conditioning and iempera-
ture conditioning.

Sceond. - A number indicaiing in hours ihe

- duration of the conditioniny.
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Third.- A number indicaling in degrees cen.
tigrade the conditioning tempera-
ture.
Frasrt - Amhar indicating in norcant (.o
& U v AV AIBAMUT L LML AL B0 el LT AT
conditioning relative humidity

A A4 3 D A B A I Rosa . A YL Lo __ &
3.%.1.4 1€ 1OHUWING ICUET Enaill D S

indicate the general conditioning:

i«

Condition C - humidity conditioning.
Condition E - temperature conditioning.

4.1.3 Exampies.-

Condition C-96/23/50 - The specimens shall
be conditioned for a
period of 96 hours at
a temperature of 23°

e tma 2@ =

2L 17C.(73.47 F.j

periad of 2 hours at
a temperature of 23°
+1.1°C.(713.4°F.)
and a relative humid-
ity of 50 + 2 percent.

>-96/23/95 - The specimens shall
be conditioned for a
period of 96 hours at
a {emperature of
23°+ 1.1°C.(73.4°F .}
and a relative humid-
ity of 96 + 1 percent
The samples shall be
tested immediately
after removal from
the conditioning
chamber.

Condition C-18/23/96 - The specimens shall
Le conditioned for 2
period of 18 hours at
tomnarature of 23'
femperature of 23
el 1°C.{13.4°F.)
and a relative humi-

midity of 98 - 1 por
oGy i per

cent. The samples
shall be tesied while
in the conditioning
chamber.

- The specimens shall
e cowwditioned for 3
perudd of 2 hours ai
a lemperature of
1307+ 2°C.{266°F
inawir circulating

Condition <

Condition E - 27130
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oven followed by four
hours cooling at 23° + 1.
1°C.(73.4°F.) and 50 + 2
percent relative humidity.

4.4.1.4 Selecting test specimens. - The rolls of
tape to be tested shall be placed on 2 freely revolv-
ing mandrel. The {irst three layers of tape shall
be discarded {rom the roll. The required length of
specimen shall be removed at the rate of appraxi-
mately 2 inches per second. The specimen shall be
placed on a2 smooth clean surface, adhesive side up,
or suspended from one end in free air for the con-
ditioning period, unless otherwise specified. The
adhesive surface shall be protected from dust, The
test specimens shall ihen be prepared and measgurad
as provided for in the individual test methods and the
results shall comply with the requirements of
tables TV and V.

4.4.2 Tepsile strength, -

4.4.2.1 A%‘L‘“n.m Tansile strength shall be
determined on a weight pendulum testing ma-
chine. The machine shall be preferably power-
driven and equipped with a tension-weighing device
having 2 maximum capacity of 250 pounds, graduated
to read 1 pound or less (preferably 0.5 pound or less)
per scale division,

4.4.2.2 Specimen holders.- The preferred fix-
ture for holding the test specimens shall be two
metal cylinders, 2 inchyv, ip Qutside diameter by
approximately 1-1/2 incuee long .- Both eyclinders
shall be arranged to revolve so that the specimen
can be wrapped on them and shall be equipped with
a Jocking device to prevent revolving during test,
The fixture shall be offset on each head of the ma-
chine to provide alignment of the periphery of each
cylinder with the center axis of the tensile machine

4.4.2.3 Procedure.- Test specimens shall be
held in place for ie8l E smoothly wrapping the speci-
men 270 degrees around each cylinder, with the ad-
hesive side of the specimen toward each cylinder.
The length of the specimen between tangent points
on the cylinders shall be 5 plus or minus 1/4 inches.
The rate of jaw separation shall be constant and
shall be 12 inches per minute. All breaks obtained
at point of fixture contact shall be rejected. In the
case of high elongation materials such as types
EF-7, EF-9, and EF-20, 1/2-inch dumbbell, die-
cut specimens with bench marks 2 inches apart
may be used. The lensile strength in pounds per
inch width ghall be determined from the average of
10 readings.

4.4.3 Adhesion to steel. -

4.4.3.1 Apparatus. -

4.4.3.1.1 Testing machine. - The tesating ma-
chine shall be similar to that described in method
1041, of Standard FED-STD-175 with at least 2 10-
inch jaw separation, a preferable working range of
0 to 10 pounds, with readings in 0.1 pound incre-
ments or less, and the speed of the pulling clamp
shall be 12.0 + 0.5 inches per minute,

4.4.3.1.2 Steel strip. - A cold ralled corrosion
resisting steel strip, Standard Desigmtion
A167, type 302 or 304), 1/16 inch by 2 tnches by 5
inches, finished to a surface roughness of not more
than 20 nor less than 10 microinches as measured
by a surfindicator or equivalent surface measuring
device shall provide a rigid base for testing adhe-
sion of tape. Plates shall be polished lengthwise
with 2 number 150 grit belt and measurements taken
crosswise, One-quarter inch scribe marks shall be
placed on one edge of the plates at 1/2 inch intervals.

4.4.3.1.3 Roller.- The steel rollier required
shall be appraximately 3. 25 inches + 0.1 iach in
diameter, by 1.75 % 0.05 inches in width, covered
with rubber approximately 1/4 inch thick, baving a
durometer hirdness of 80 + 5. The weigit of the
complete assembly shall be 4.5 + 0.1 pounds which
i8 controlled by the original diameter of the steel
roller.

4.4 3 2 Specimen, - The test spesimen gimll
be 10 inches in ;ength and not over 1 inch in width.
The specimen ghall be removed from the roll in
order that neither surface contacts either the fin-
gers or any otber foreign object. The test speci-
men shall be removed at a 90-degree pull-olf angle
at a rate of appraximately 2 inches per second.

4.4.3.3 Procedure. - The polished surface on
the steel plate shall be prepared by washing tho-
roughly with n-heptane, trichioroethylene, or
other suitable solvent, using a clean piece of lini-
less wiping tiasue for each washing. After all
traces of the solvent have evaporated, the surface
shall be wiped with a clean dry piece of the tigssue.
Immediately after removing the specimen from the
roll, the specimen shall be placed on the steel
plate adhesive side down so that a 5-inch length
extends beyond one end of the plate. In the case of
tapes of less than 1 inch width, another strip shall
be cut from the same sample roll and the strip shall
be of such width that it shall be placed alongside
the full width of tape on the steel plate and the total
width of tape ahall be one inch. The roller shall
then be passed over the tape specimen, once in
each direction, at a rate of approximately 2 inches
per second, without application of pressure other
than that due to the weight of the roller. The 5-
inch length of tape which extends beyond the steel
plate may have its adhesive side covered with
pumice powder, talc, or a strip of paper in order
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to prevent adhesion during the volling. The narrow
strip added to make up the 1-inch width shall then be
removed and discarded. After the tape specimen has
remai on the plate for 20 + 5 minutes, the free
end of the tape shall be doubled back at an angle of
180 degrees and pulled back so that one inch of tape
shall be peeled off the plate. Thig portion of the ex-
posed plate shall be clamped in the lower jaw and the
free end of the tape shall be clamped in the upper

jaw of the teating machine. The driven jaw of the
testing machine shall move at a rate of 12+ 0.5 inches
per minute, The pawls of the testing machine, if of
the pendulum type, shail be disengaged to provide a
free swinging pendulum during teat. Afte: the firat
inch of tape is pulled trom the plate, five r2adings

shall be taken at appraximately one-haif inch inter-
wvals and averacad, No mdlm ahall be takan during

STSisy < & Lt LSt it

the removal of the kast inch of tape from the plate.
4.4.4 Indirect electrolytic corrosijon. -

4.4.4.1 Apparatus. -

4.4.4.1,1 Ejectrodes. - The electrodes shail be
1/4 inch square brass or copper rods having the
side in contact with the tape polished smooth and
flat and the corners slightly rounded. The electrodes
shall be mountedtnmchnnyﬁaithenpeunder
test wiil be clamped between pairs spaced one inch
edge-to-edge and shall be guarded so that only the
current {lowing along the tape will be measured.

4.4.4,1.2 Wa The meajur-
ing equipiment consist of a source of reason-
ably constant direct current {d.c.) voitage withio
the range 100 to 130 voits and a means of measur-
ing currents ranging from 0.001 to 1000 micro-
amperes. Dry cells or shop lines are matistactory
voltage sources. A galvanometer having a sensi-
tivity of 0.001 microampere per one millimeter
deflection and equipped with an Ayrton shunt is
satistactory for measuring the current. A d.c.
conductance bridge or any other conductance or
resistance measuring instrument which will impress
the required voitage on the sample and cover the
required conductance range is also satisfactory,

4.4.4.2 Procedure.- The surface of the elec-
trodes in contact with the tape shall be polished
and cleaned before each test. A satisfactory method
18 to polish with number 0 emery polishing paper,
ringe in acetone and then wipe with cleaning tissue.
Strips of tapes, not exceeding 1 inch {n width, shall
be tested. The section placed between the electrodes
shall nat be touched by the hands. The bar elec-
trodes shall be evenly and firmly clamped over the
tape. The tape mounted in the electrodes shall be
conditioned 18 hours at a relative humidity of
96 + 2 percent at 23°C. At the end of the conditioning
period, the conductance of the tape, between each

MAL -1-15128F

adjacent pair of electrodes, shall be measured while
still in the humidity chamber. Readings shall be
taken 1 minute after impressing 100 to 130 volts
d.c. between the electrodes. Ten specimens ahall
be tested and the median conductance in micromi-
cromhos reported calculated to one inch width.
Conductance is assumed to be proporijonal to width,

4.4. 5 Dielectric breakdown. -

4.4.5.1 Apy well designed, high-Lengion irans-
former connected to an alternating-current supply,
conforming to ASTM method of test D 149-85 way
be used. The transtarmer and the aource of 3upply
of energy shall be not less than 2 kilovolts awperes

{KVA). The frequency siall not exceed 100 cycies
ner fecond. Raoulation shall he an cantrolled that

< DO, STD e ee v wmemm s WY WY Weemms Saseae Seseme
|

memgh-tennm testing voltage takes irom the
secaondary of the testing transformer can be raised
gradually from any point, and in no case more than
500 volts at a step. The control may be made by
generator field regulation, with an induction regu-

iator, or with 3 variable ratic am®trassiormer.

Any method of regulating the voltage conforming to
ASTM method of test D 149-55 will be matistastory,

4.4.5.2 The voliage may be measured by a
nudzacry method which will give root mean-
square vaiue, préleribly by means of a voiimeier
zonnected to & well designed teriiury coll in the
testing transformer, or {0 a scparate step-down
transformer. The electrodes shall be opposing
cylindrical roda ' ‘4 inch in diameter with adges
rounded to & radi.s of 1/32 inch. The upper
movabie elecirode shali weigh 0.1 + 0, 005 pound.

4.4.5.3 For the tests it 18 necessary to use a
special form of testing device with 1/4 inch-
diameter electrodes, whereby the test specimen
shall be clamped under pressure in order to pre-
vent {lashover around the edges of the material.
(Note.- Two forms of these testers are described
in the appendix to ASTM caethods of test D-295. )
The test specimens may be of any sufficient size
that will prevent flagshover. The total area of the
specimens of each sample of material subjected to
Conditions C-96/23/50 and C-96/23/96 shall be
sufficient to permit making 10 tests after each
condition. The tests shall be made with the speci-
mens in air at the conditioning temperature.

4.4.5.4 Tests shall be made by the short-
time tegt method on a single tape with the adhesive
side down. Special attention should be given to
keeping the electrodes clean. Starting al zero, the
voltage shall be increased uniformly to breakdown
at a rate of 500 volts per second. Ten tests shall
be made for each condition and the average of these
10 readings in volts shall be taken as l,he average
dielectric breakdown of the aample,
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A A £ B__.:as
2.2.0 “Ehlh

temperature. -

4.4.6.1 Apparatus. - The apparatus shall consist
of an oven capable ol raising the temperature of 2
4-inch long by 1-1 4 inch wide by 1/8-inch thick
corrosion-resistance steel plate at the rate of 1°C.
per 2 minutes; 2 1/16-inch magnetized steel rod,
recessed at one end to hoid a 1/16-inch ball bearing,
in contact with and equipped to exert 2 pressure of
1000 grams vertically down against the corrosion-
resisting steel plate, lying in a horizontal plane; an
electric circuit with a 110-volt source of electricity:
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a 110-volt glow lamp: and a2 sultable vneans of measur-

ing the temperature of the steel plate as near the
paint of test application as is practicable. The use
of a thermocouple to measure this temperature is
suggested. A penetration tester as shown on figurc
1 is recommended. The light C-clamp, containing
the steel rod, counterbalance, and weight, shall be
mounted on a bearing capable of giving ¢the unit the
necessary freedom of clockwise motion. With no
load on Jower leg of C-clamp, the counterbalance
shall consst of a rider capable of being adjusted to
neutralize the pressure of the ball bearing against
the steel plate.

4.4.6.2 Specimens. - After subjecting the rolls
of tape to Condition C-9623/50, five 1-inch-long

gpecimens shall be cut from the roll and prepared

SPCLIEChe S L9 31 P22 [ Sr==<<

for test.

4.4.6.3 Procedure. - With no load on rod, each
specimen shall be inserted between steel ball and
steel plate with adhesive side in contact with the
plate. The electric circuit shall be connected in
such a way that when the steel ball comes in contact
with the plate the lamp containcd outside the oven
shall light. The specimen in the oven at room
temperature shzil then be put under a compression
load of 1000 grams. The temperature of the steel
plate shall be uniformly raised at the rate of 1°C.
per 2 minutes until failure of specimen is indicated
by current {lowing through the circuit, The average
temperature at failure shall be reporied in degrees
centigrade.

4.4.7 Adnhesion to backing. -

4.4.7.1 Apparatus. - A device as shown on
figure 2 shall consist of a removable stainless steel
drum 2.25 inches in diameter, mounted on friction-
less bearings in a voke suitable for clamping in the
lower jaw of a cross head tensile testing machine.
The drum shall be finished in the circumierential
direction with a 150 grit dry silicon carbide paper,
and when mounted on bearings its center shall be in
a vertical plane with the upper jaw of the tensilc
machine.

4 2 7 9 Denn -
4.1.7.2 Procedure.- Th Urns O
€

cord shall be wound in the groove at th snde of the
drum and the end attached to the upper jaw of the
tensile tester. A 20-inch length of the tape shall be
alfixed to the top of the drum, in an opposite direc-
tion to the cord winding, and 2 weight shall then be
suspended from its lower end to provide a tension
of 8 pounds per inch width. The tensile machine
shall be started and two complete turns of the tape
shall be thus wound upon the drum at a speed of 12
inches per minute. The specimen consists of one
layer of tape adhering to the steel drum and a
second layer superimposed on the backing of the
first. The machine shall then be stopped and the
weight left suspended for one minute before removal.
Prepared specimens shall be stored for 2 hours at
23 + 1.1°C. and at 50 + 2 percent relative humldit;,
and duplicate spec:mens ghall be placed in 130°

+ 2°C. ovens for 2 hours, removed and cooled for
4 hours at 28 + 1.1°C. and 50 + 2 percent relative
humidity. Specimens shall then be placed in turn
in the yoke, clamped in the lower jaw of the tensile
strength machine. The frec end of the tape shall be
clamped in the upper jaw and it shall be pulled off
at the rate of 12 inches per minute and adhesion to
backing recorded at 90 degrees to the drum. The
recorded reading shall be averiged.

fud
]

4.4.8 Bond separation alter cure. -

4.4.8.1 Specimens.- Six-inch long strips shall
be removed {rom the roll in accordance with
4.4.1.4 s0 that the adhesive surface contacts veither
the fingers or any {oreign object. Each specimen
shall consist of two strips {rom the same roll fast-
ened together (o form a single 1/2 inch long
adhesive-to-backing lap joint. A rubber-covered
steel roller, as described in 4.4.3.1.3, without
application of additional pressure, shall then be
passed over the lapped joint once in each lengthwise
directioni. The specimen shall be cut to 1/2 inch
width with a sharp razor blade. A weight shall be
attached to the lower end of each specimen by
doubling the tape back about 2 inches with adhesive
sides in contact. A weight of 500 grams shall be
used on types AFT and MFT-2.5 tapes and 2 weight
of 1000 grams shall be used on type GFT tape.
Three assemblies of adhesive-to-backing specimens
shall be placed on the shelf of an oven maintained
at 130 + 2°C. for 2 hours with no stress on the bond.
The assemblies shall then be removed from the
oven, and allowed to cool at 23” + 1,1 C. for §
minutes. The specimens shall theén be hung verti-
cally in the oven at 130 * 2°C. with the weights

ir vvly’ saspe"d& b:v the !a?e: for 20 minutes or

until failure occurs by bond separation whichever
occurs first. 1f failure occurs in less than 30
minutes, the time shall be recorded.
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4.5 Inspecuon of preparation for deiivery. - fiver, wood-civated vepeer paper overiaid, ur woed-
S.\mple packaus and packs shall be selected and cleated plywood baxes conforming to Specification
luayc-tw in accordance wilh Si.‘w“'chu,-uvu PPP-B-S%L PPP-B- 52’., PPD°%'585, PPP-*:’)-836
MIL-P-116 Lo verify conformance tu the require- (class 3), MIL-B-10377, or PPP-B-601, respect-
ments of section 5 herein. ively at the option of the contractor. Shipping con-

tainers shali have case liners conforming to

5. PREPARATION FOR DELIVERY Specification MIL-L-10547. Case liners shall be

closed and sealed in accordance wilh the appendix

5.1 Packaging. - io Speciiication Mil.-L-10547. Case lincrs for

boxes conforming to Specification PPP-B-636 may

5.1.1 Level A, - be omitted provided all joints and corners of the

_ boxes are seaied with minimum i-i/2 inch widc

5.1.1.1 Single packaging.- Each roll shall be tape conforming to Specification PPP-T-76. Boxes
wdividually pa aa ed in a _metal, fiber or plastic shal) be closed and strapped in accordance with the
container. The contairer shail meet the tesi reguize- applicable box specification or appendix thereio,
ments of method 1A of Specification MIL-P-116, The excent {iber haxes may be handed wilth tane con-
roll shall be held in position within the container xn forminy to type IV of Specification PPP-T-97 and
such 2 way as to prevent the outside laps of the the appendix thereto. The gross weight of wood or
rolis from conmtacting the sides of the container. wood-clealed boxes shall not exceed 200 pounds.
(This may be accomplished by either an inside {fiber boxes shali not exceed the weight limitations
or outside centering device such as 2 tube, of the applicable box specification. iIntermediate
concentric ring, etc.) fiber containers conforming to class 2 or 3 of

Specification PPP-B-636, closed, sealed and banded

5.1.1.2 Multipie packaging.- The number of as specified herein, and used as the shipping con-
wdentical rolis, specified by the procuring activity tainers need not be overmaciked,
{see G.2) shall be pckaged ina curned edge slip
cover metal can, conforming to Specification 5.2.2 Level B.- Tape, packaged as specified
PPP-C-96, type V1. Exterior plan B coating will (see 6.2), shall be packed in domestic type wood
be required. Wax paper conforming to Specification cleated fiberbaard, naued wood, wlrebound wood,
UU-P-270, type II, class 3, shall be used as cleated plywood, or wood-cleated veneer paper
semrators between each roll and at top and bottom overlaid boxes g_r clags 2 fiher boxes conforming
of lhe container. The slip cover meul can shall be 1o Specification PPP-B-591, PPP-B-621, PPP-B-
sealed with tape conforming to Specification 585. PPP-B-601, MIL-B- 10377 or PPP- B 636,
PPP-T-80, type T clags 2 or 3. respectively,  at the ootion of the contractor, Box

closures shall be as specihed in the npphcable box

53.1.1.3 Intermediate packaging. - Single rolls specification or appendix thereto, except strapping
packaged as specified in 5. 1.1, quantity as specified of class 2 of Specification PPP-B-636 [iber boxes
in contract or order (sec 6.2), shall be inter mednale shall not be required. The gross weight of wood
packaged in paperboard or fiber boxes conforming to or wood cleated baxes shall not exceed 200 pounds;
Specification PPP-B-566, PPP-B-676, or PPP-B. fiber boxes shall not exceed the weight limitations
636, respectively, at the option of thc contractor of the applicable box specification. Intermediate
Box closure shall be as specified in the applicable fiber containers, conforming to Specification PPP -
box specification or appendix thereto. The pross B-63€, closed, as specified herein and used as the
wieght of paperboard containers shall not exceed shapping containers, shall not be overpacked.
10 pounds; fiber boxes shali not exceed 20 pounds.
When specified (see. 6.2) tape, multipic packages 5.2.3 Level C.- Tape, packaged as specified
as specified in 5.1 1 2 shall be intermediate (see 6.2), shall be packed in containers which will
packaged in fiber boxes conforming 10 Specitication msure accepltance by commuon carrier and safe
PPP-B-636. Box closure shail be as Spgci_jggd 1 deliverv at destination, thn'}-m': containers shall
the box specification or appendix thervte. Gruss comply with the Umlorm Freight Classification
weight shall not exceed 20 pounds. Ruies or other repulations as applicable to the

moets of trancnnriation
moGe O (ransporiatlion.

5.1.2 Levet C. - Tape shall be packaged to

conform to the manufacturer's commercial practice, 5.3 Marking. - Inaddition 1o any special mark-
ing required by the contract or order or L. &in,
5.2 Packing. - interior and exterior shipping contiainers shatl be
marked in accordance with Standard MIL-STD-129,
C D 1 1wl A Tratis v orbiarard 2w Crsa.crifaeied
5.2 1 level A Tape. puckaged as speoified
(sec 6.2), shull be packed in overseas type, wood- 5.3.1 Special marking. - In addition to the
cleated fiberhoard, nailed wood, wirebound wood, marking requirements specified above, each umit

- VI k - = v [Nl Ve WYaY .. =
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and intermediate package shall be marked with the
monih-and year of manufacture. Exterior shipping
container shall be marked on two opposite sides

with the {ollowing:
"Store in ¢ool dry place.
Do not remove contenis untii ready for use. ™
6. NOTES

§.1 intended use, -

5.1.1 Type AFT is used for internai coil appli
cations and other uses requiring high dielectric

JONS ARG OLCs usris nikgn

strength, good insulation Tresistance and good mois-
ture resistance.

§.1.2 Type ACT is used in ail types of fine wire
colls and transformers where good strength charac-

{ine electrical properties and noOnCOrra-

teaniatiine
iine eleCirical properites and WOy PO

ieTiISRiCe,

siveness are desired.

81 3

C.a.w

Tepe CFT ic uazd for amall mators,

P2 s _oee 20 =SR2

dynamotor armatures, generators and transﬁm mar
cotls where good varnish penetration and high t=nsils

stroncth are degired

ST ORIl RIS LTSes O%.

pe GFT is used in high heat locations

adhecive tanee cannot be uged

RGNCEIVY 2P a8 o0 238,

[ j
-

6.1.5 Types PC’T and PFT are used for motor
imalating ani] windine romair of slectric mbiors
ANBUMRLINE, CUi: Wairaiig, s wp—a e TOTRSS

and reinforcing slot insulation.
€1 § Tomac £¥.7 EF.Q and EF_.20 are used
S.1.¢ Jypes =r-7, LI -8, ARG ¥ -2V Are

y
where high dielectric strength and non-corrosiveness
are desired.

‘ Custodians:

Army - S5igC

Navy - Shins
Nav

Air Force - DAY

6.1.7 Types MFT-2.5, MF-2.5, and MFT-3.5

sribablae farw imbameal Amil acnlicabi~ amd Adbh o

A€ BuUilasie 10T inteTmal COL1 QPPiiCALIONS and Otner
uses requiring high dielectric strength, good insula-
tion and moisture resistance. They are suitable for

D B birmha o 4o ma s AL o

use 4l mgner wemperaiures tdan lype AFT.

§.2 Ordcring data. - Procurement documents
shouid speciiy ihe ioiicwing:

(a)
{b)
{c)
(a)

Title, number, and date of this specification.

Type required {see i.2).

Width required (see 3.2).

I required for machine taping, the overall
diameler of roil and the mandrei diameier
of the cylindricai core: {if required for
application by hand (hand taping), the in-
side diameter of the cyiindrical core (see
3.3.1 and 8.3.2).

The length per rol},
in 3.

{1y Leve

if other than specified

When Covernmant dr noe

Notiee, - hen Government drawi
tions, or other data are used for any purpose other
than in connection with a definitely related Govern-
o

ment ‘nmhnl-gmeag onsration tha initad +o
------- - WP A BAIVIL, LIV WiIATW vl‘ 1

arnment thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the

Government mav have (nrmulatad fuemiahad

T TS & I8SI0 00 simy s T L dUssiswmamLTM, LUl SILDIITU,
or in any way supplied the said drawings, speci-
{ications, or other data is not to be regarded by

imnlicratinn nr athaswins ar in ane wmannas 13
FEPIPFAILRMILALII Wi VUITI WIOT A Ul iy ieasarcy M

censing the holder or any other person or corpo-
ration, or conveying any rights or permission to

manufacture

SISSRseatiuIT, USC,

S5, ~

"]
G
G

nee ar sall anu natantad invantina
WE DL Ar BEy MERLLIILTW dmIVEIMLIVIE

that may in any way be related thereto.

Preparing activity:
Navy - Ships
{Project 5970-0040)
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Figure 2 - Unwinding equipment (adhesion 10 backing).
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INSTRUCTIONS: 1o s centinning effort S0 maks our standardizstion documnents betser, the DoD provides this form ‘for use in
submitting commenis snd sugysstions for improvementa. All userns of military standardization documents are iavited 40 :provide
suggastions, This {orm may de detached, ioided along the linms indicsted, taped alocng the Yoose sdge (DO NOT STAPLE), and
mailed. in biock 8, be as specific 24 pomsibie about particu ummmmum which reQuired interpretation, was

PP L RNy | PN o N [N PO Yy N Pupe e o B e b &R RA _31___a_ at

LO0 T, u—un-v', PGP, BRRTAGSOUE, U WES L CLApR O, sad 'uv' yrvm WoTUing COARgE WDIKCOo WOUld alcviae oe
problems. Enter in block ¢ any remarks not related to a specific paragraph of the document. 1f block 7 i filied out, an
sckpowledgement will be mailed to you within 30 days to lst you know that your comments were recsived and are being
considered.

NOTE: This lormn may aot be used to request copies of documents, nor (o request walvers, deviations, or clarification of
Apacifxauoa roquinn-nn oa current contracts. Comments submitted on this (orm do not constitute or imply authorization
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