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M1L-1-831D

i5 November 1961

SUPERSEDING

MIL-1-631C

23 September 1955
MILITARY SPECIFICATION

INSULATION, ELECTRICAL,

SYNTHETIC-RESIN COMPOSITION, NONRIGID

This speciiication has been approved by ihe Departmant of Defense
for use of the Departments of the Army, ihe Navy, snd the Air Force,

L. 8OOPE

1.1 Scope. - This specification covers only tae basic charscteristics required 37 the syntaetic inpulat-
ing material, as such, and the methods suited 1o their satisfsctory determination.

1.2 Classification. -
L Py g, - i mbhall ma -
A-Sa.d IZE . T EITGLI AL J1SUIRLIUR] BALl VX Vi Y

- Polyethyleneo

A _a__

= b!umosc AcCEiaie wrynlu

> = Cellulose acztate or czllulose triacetat; .
- Ethyl cellulose,

, = Vinylidene chioride copolymer.

~ Polyvinyl chioride and its conolyme:

S EEs = bl aiadt

Type G - Polye&hylene terephthalate.

> o Blactrical tneuiation ahall he furniahad ia
T et >¢ 1 ]

Forms, - Electrical fnsulation ghall urnighed ia th

[
W
o~

W

Subform Tf Film tape (types B, C, D and G only).
Subform T, - Sheet tape
Form U - Tubing (see 8.7)
Subform U, - American-wire-gage size (AWG me) (typel A, E and F ouly).
8)

—t __

Subform Uy, - Cable-end-sealing size (type F only}. {see &.

1.2.3 Grades.- Type F electrical insulation shall be furnished in the following grades, as specified
2)

{aee ‘3 I

Grade a - General purpose.

Grade b - Low tempersture {forzn U only).
Grade ¢ - High temperature (form U only).

W m— SCEm P e ¢ =TS

-v

1.2.4 Claspes.- Electrical insulation shall be furnishad in the following <lasses, as apacified (see

a2 9.
@, >

Class I - Pums resistance required.

F ot P e oo d oA —od —a__a__A

\'ll.llu" l‘ll'“l TEeSIIANICE DX S INLISU.
1.2.5 Categories.- Type ¥, form U tubing shall be furnighed in the Sollowing category:

Cn-nn 1 - Vlame resistance reauired.

==V =z esliEmaANns
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4. APPLICABLE DOCUMENTS

2.1 The {ollowing documents, of the issue in effect an date of tavitation for bids, form a part of this
specilication to the exdent specified heretn:

SPECIFICATIONS

FEDERAL
L-P-406 - Plastics, Organic: General Specifications, Test Methods.
VV-1-530 - Insulating Oil, Electrical (For Transformers, Switches, and Circuit Breakers).
PPP-B-576 - Box, Wood, Cleated, Veneer, Paper Overiaid.
PPP-B-385 - Box, Wood, Wirebound.
PPP-B-591 - Box, Fiberboard, Wood-Cleated.
PPP-B-50]1 - Bax, Wood, Cleated-Plywoed.
PPP-B-621 - Bax, Wood, Nailed and Lock Corses.
PPP-B-636 - Bex, Fiberhoavd.
PPP-T-80 - Tape, Pressure Sensitive Adhesive, Waterproof - For Packaging and Sealing .

MILITARY
MIL-S-3136 - Standard Tes? Fluids, Rydrocarbon and Iso-Octane.

STANDARDS

MILCTARY
MIL-STO-105 - Saunpling Procedures and Tables for Inspection by Attributes.
MIL-STR-129 - Markiog for Shipment and Storage.

(Copres of specifications, standards, drawings, and publications required by contractors in connection
with specific procurement functions should be obtained from the procuring activity or as directed by the
contracting oificer.)

2.2 Other publications.~ The following documents form a part of this specification to the extent speci-
fied herein. Unless otherwise specified, the issue in effect on date of invitation for bids shall apply.

AMERICAN SOCIETY FOR TESTING MATERIALS STANDARDS
D150 - Methods of Test for Power Factor and Dielectric Constant of Electrical Ingulating Materials
(Tentative), -S4T
D576 - Methads of Testing Nonrigid Polyviny! Tubing. - 54T

(Application for cupies should b aooresscd to the American soclety for Testing Materials, 1916 Race
Street, Philadelphia, Pa.)

OFFICIAL CLASSIFICATION COMMITTEE
VUniform Freight Classification Rules

(Application for copics should be addressed to Official Classificatios Commitiee, 1 Park Avenve st
33rd Street, New York 36, N. Y.}

3. REQUIREMENTS

3.1 Qualificatinn.- Electrical insulation furnished under this specification shall be a product which has
bren tesied and has passed the qualificauion tests specified herein and has been listed on or approved for
listing un the qualilicd products list,

3.2 Matgrial. - The material shall be of a suitable synthetic-resin compositien preperly lormulated with
plasticizers, pigment, stabilizers, or other ingredients pecessary o conform to this specificatioa.
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3.2.1 23 in Matesial. o W e mamdaaser deaires 10 chasge his process or the composition of
ais mem[ altler qualilicatica approval das teen granted (sze 5.3) be shall submit to the qualilying agency
{Bureau of Ships) 2 atatement to thai effect, deacribing the droposed chasge, together with evidence to
substantiate his claim that sech change is feasible. Inlh_r actification and mn evidence shall
be submitted st any iater time il a change again becomes necessary or Gesirabie. Al the @iscretios of ihe
wualifying agency, test specimens may be required to prove the suitability of the proposed chanres.

TeTT e ST e T

3.2.2 Unliormity. - Au:nm-lmuudm:lnetypendmbadmmwm shail be

_ __ _ama_ .8 a_ ._o _ wew

mniiorm in texture, color, cross section, {inish, ard in the properiies specilied in tabie I, 0, or
apolicablz,

3.2.3 Burface defects. - Materisls zhall Te iree trom blisters, bubbles, wrinkles, .aad cracks, aad
3hall be reasonably {ree {rom other small defecta such »s scratches and dents,

3.2.9 Celers. - Materinds shall be fucnighed meciored fumpigmonted) wmless otherwise specified (see
4.3), o

3.3 Dimensions and tolerances. -

3.3.1 Film and film tape {orm F and sublora T!). °

TN

o we a0

I!

ol o " 1
G1 30T 5 mater ul, snd of gubiorm

(see 6.3).

3.3.2 Bneet and sheet iape {form 5 and sudisrm "l‘&ﬂ

T YA I @ e
3.3. 6,1 IMSA

in
gremter than 3 inc b s. Mma-m 3 in
B An 1

tape (swhorm T lied in volla, if specified. (See 6.2)

§
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Pable IV. = Raarda:1d thicknesses o 1 azd
film tape (form T and sublorm Tj).

Tolerance
)
Nominai
thickn2ss
Type C Oher types
Inch nch Inch
0.00% 0.0000 |  aaca. .
L0010 .0002 9.0001
. 0013 asneso . 0002
. 002 - 0004 . 0002
. 003 } » DOC4 sacess
. 005 ! , D003 osaes
,007s . , , 9003 esens
.01 | . 0005 cocees

3.3.2.2 Thicknesses.- Unless otherwise specified in the contract or order, the aocminal thickness2s
and tolerances on thicknesses of form S material, and of subform Tg material ot f7om sheets, shall be az
shown n dable ¥, a5 specilied (see §.2):

Table ¥V = Nomina) thickncsses and tolerances of sheet and
sheeat lape (Iorm S and sublogm Tg).

Tolerance
Nominal fL )

thickness |
Type F . Other
gradea  Type G types
Inch " Ineh Inch Inch
0.003  -eee- - 9. 0006 9. 0003
.005 . 001 . 9005
> 0073 ””” hd o 0015 et d
.008 ' 0.0008 | --ece- . 0008
.010 | memesa 2oaess .0010
012 L0012 | eeeeee | eeeeee
.016 L0016 ! somems .0018
.020 ’ L0020 | saeeee . 0020
L0250 L0025 | somees . 0025
030 | 10030 ! seeee- .0030
.040 0080 ! aeeees 1 L0040
050 | 0050 | ceceee - 0050

060 | .0060 |

seeeee | 0080

At least 90 percent of the area of the sheet shall be within this vaziation, and at no point shall the thick-
ness as measured vary {rom the nominal by a value greater than 12.9 percest,

3.3.3 Tape.- Tape shall be furnished in any specified thickness, in rolis of 3 inches wide or less,
wound over a suitable cylindrical core for subsequent application by hand or machine taping. (See €.2)
The thicknesses and thickness tolerances for extruded tapes shall be as specified tn 3.3.1.2, 3.3.2.3, as
applicable and as specilied (see 6.2).

3.3.3.1 Tape shall be uniform, even, and smooth in appcarance, with a surface entirely {ree from
holes. The edges shall be straight, true, and unbroken. It shall be tightly wound in rolls, with a suitable
separator between layers, when necessary, 1o prevent the material from adhering (o ftsell when wnwound
from the roll. When unwound {rom the roil, the 1ape shall remain reasonably flat with no tendency to curl

10
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fransversei;. She tape, whea eorredtly applicd, shall adhere saugly withoat wrinkling, curiing, or
bucklirg.

3.3.3.2 For apolication by machine. - When the maierial is requized for machine-taping, the width,

tolerance on the width, and jength of material on the roll, the overall diameter of the roll, and the mandre)

diameter of the cylindrical core shall be as specified (see €.2),

3.3.3.3 For application by hand. -~ When the material is required for hand-taping, #t shall, enless
sthervise specilied in the contract or order, be put up in rolls approximately 4-1/2 inches in dhmﬂgg'
Found over a suitable 1 to i-1 2 inch core convenient for hand apphnuon. Unless otherwise specified in
the contrari or order, tape jor hand spplication shall be furnished in the standard widths abown ia table

Y1, as specified (see 5.2).

Tadbie VL - &mdrd widths of tape for

annlication bv hand Harsm T),

PPeiLmisUni W) cemere W e =56

Toleranes
{pius or mizuadj

Width 'nvpe G Cher types

0.001 - 0,002 | ©.003-0.007S Al
inch nominal | inch nominal | thickness
thickness thickness

inches inch incd Inch
0.50 0.03 9.03 0.02
) .03 .03 .02
1.00 .03 .08 .02
1.2% .03 .03 -0
.50 .03 .03 .04
2.00 .03 .03 .04
2.50 .03 .08 .0d
3.00 .03 .08 04

1.3.4 Tubing {fform V). -

3.3.4.1 Unless otherwise specified in the contractor or order, tubing shal! be furnished on reels in
lengths specified in table VII. (See 6.2.) Tubing furnished on reels shall be wound on the reel in such a
manner that the tubing will not be flatiened or kinked to an extent that printing of circuit identilication by
machine, If desired, cannot be accomplished. Minimum lengths specified shall not be exceeded by more
than 10 percent.

Table VIL = Tubing lengtha.

Nominal inside Minjimum leagth
diameter

nch Foet

0.034 - 0.0%89 1,000
0.066 - 0.168 $00
0.186 - 0.3 200
0. 360 and over 3

2 2 4 ) Barida dicomninse am A-—n!.k

d.3e . & glil__ij!:’ uuunxvx)c"u e A the comy of
tubing shall be furmished in Lhe standard inside diameters and wall thicknesses wn in tables VI or IX
as specified {sce 6.2).

TN UIl 1 UL Lo

Uune
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Table VII. ~ Inside diameters and wall iFirknesses of tubing AWG sizes (subform U,)
AWG Inside diameter (inches) Wall thickness (inches)
Size No. — ,
Nominal ' Minimum Maximum Minimum 'Lihthm Nominal
24 0.622 i 9020 ! ©0.027 :  0.010 | o.014 0.012
22 L0271 .025 .082 .010 .014 .012
20 ,034 ’ .032 .03 .013 .019 .016
19 038 | .036 ! .044 .013 .019 .016
18 042 | .040 | ,049 .013 .019 .016
17 047 ¢ 045 .054 .013 .019 .016
16 .08 | 051 061 .013 .019 .016
15 050 | 087 .067 ,013 .019 .016
14 L, 066 004 072 .013 .019 .016
13 Lot | .am 086 .013 .019 .016
12 | .o085 | 081 088 | ,013 .01 .016
i1 L oes | .om “101 i -013 .019 -016
10 | 106 | 102 12 .013 .019 .016
9 | .18 | 14 .124 L0179 .023 .020
8 .33 1 12 141 .017 .023 .020
7 ! 148 1M .158 .017 .023 .020
8 188 | .182 .178 .017 .023 .020
H s e ST YT T .023 .020
4 i 203 . 204 ! . 224 017 .023 .020
3 P .24 229 | .249 .017 .23 .020
2 | aes .258 .278 .01% .023 .020
1 -294 .289 .311 .01 .023 .020
0 .330 .325 . 347 .017 .023 .820
5/18 ta. .313 .334 . 022 .028 .025
$/8 in. cemew b 378 .3989 .022 .028 .025
1/16 in. .438 . 462 .022 .028 .025
/2, | eee - . 500 .524 .022 .028 .025
5/8in. | smoo- .825 .655 . 025 .035 .030
3/4 tn. wowee T80 .86 .030 .040 .035
1/8 ia. .875 911 .030 .040 . 035
1in. |  =eee- 1.000 1.036 .030 .040 .035
1-1/4n, | -=-e- 1.250 1.290 .035 .045 .040
1-1/214n, | o--u- 1.500 1.550 .039 .051 . 045
1-3/4 in. 1.750 1.812 .047 .083 . 055
2in. |  eeee- 2.000 2.070 .050 070 . 080

Table IX. — Inside diameters and wall thicknesses of tubing, cable-end-sealing sizes
(sublorm Up) — (see 6.8) Type F oaly.

lnaide diameter {laches) Wail thickness (inches)
X
Nominai Mintmuzn Maximum Minimurn Maximum Nowminai
9.162 0.155 0.170 0.018 0.023 0.020
. 190 .185 . 200 .018 .023 .020
. 250 .245 . 260 .018 .023 .020
.280 .278 .290 .018 .023 .030
~. 320 . 318 - 330 .018 .023 .030
. 380 - 388 .37 .018 .023 .020
. 400 . 398 .420 .08 ¢ 033 .00
. 430 . 425 . 450 .08 .033 .030
, 450 . 445 .470 .02p .033 .030
. 520 .51% . 540 .028 . 033 .030
.%570 . 565 . 590 .087 . 043 . 040
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Table IX. — inside diameters and wall thicknesses of tubing, cable-end-sealing sizes
(subform {yp) - (see . 8) Type F onty (cont'd ).

lnside diameter (inches) Wall thickness (inches)
Nominal Minimum Maximum Minimom Maximum Nominai

. 830 . 628 ‘ .85 ! 087 .043 .04
. 880 . 675 i 700 .037 043 .040
. 760 . T80 | .85 .087 . 043 . 040
. 820 .810 ! . 845 . 046 .054 .050

. 850 . 840 ; -390 .048 054 . 050
890 | .83 : 825 | .048 .054 .950
960 1 .950 1. 00C i 048 . D54 . 950
1.630 i 1.02¢ 1.010 .046 .084 . 050
1. 100 [ 1.090 ! 1 150 . 048 .054 .050
1,185 I 1,180 ‘ 1.200 L0585 .D8S . 080
1.225 1.20 1.255 .055 .085 .060
1.285 1.260 1.310 .055 . 085 . 060
1.365 1.345 1. 400 055 .085 . 060
1.470 1.455 1.510 .0585 . 085 .060
1.585 1.565 1.615 . 055 . 085 .060

3.4 Quantitative requirements (property values). - When specimens are subjected to the tests apecified
in tables I, [, or [, as applicable, the values obtained {rom any set of specimens cut from one sheet, roll,
ar reel for any specific property after any one conditioning procedure lpecmed in the table shall be aver-

asad and this awerass value shall he not lexs than the minirmum w7 a smavimum value {as

2GgTU, mimi uler =TV vasu?l SRl O 0L ACSs Lnd&f

agplicable) scecified in table I, T, or I, as applicable.

!E'
I
li’

3.5 Qualtistive requirements. -

.- The material

3.5.1 Etfect of beat on materials under tension

sball not crack or split in layers when te i‘cd as speciflied 15 4.0. 5.

3.5.2 Flexibility after aging. -

3.5.2.1 Oven aging.- None of the sampies of material shall exhibit cracks due 1o hardening when
tested as specified ip 4. 6.10.2. In the testing of form U material, cracking at the creased sdges of the

bend shall be disregarded.

3.5.2.2 Ultrs-violet-light aging (type F, form U, % bﬁl}.- Type F, grade b material shall ant
exhibit cracks due to hardening when tested as specified in 4. 8. 10.3. 1a the testing of form U maierial,
eracking at the creased edges of the bend shall be disregarded.

3.5.3 Cold bend {forms ¥, 8 and T only). - The material shall mot crack or break when ested as
apecified in 4. 8. 11.

3.5.4 Flame resistance (type F, form U only). - The average duration of burning shaill mot exceed 15
seconds, and the paper indicator shall show no evidence of being afiected when tested as specified in 4.6.13.

3.5.5 Oll resistance-flexibility (not applicable to typss A asd D). -

3.5.5.1 Porms F, §, and T.- The material shall act increase in dimension (width or thickness) by
moore than i3 percent when tested as specified in 4.6. 14 R shall act break or crack whes creased on itself.

$.5.5.2 Form U.- Al the compiation of the text specificd i 4.€. 14, ol shall =of hawe penatrated o
the tubing: and the tubing shall not have developed cracks, or increased in diameter al any poit by more
than 10 perce=t.

13
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3.5.6 Corrosive efleci. - Copper shall nol be corroded or oltherwise adversely alfected by comact wih
the material. The resistance of the copper wir2 shali ot increase by more than 2 percent. (See 4.3.13.)

3.5.7 Fungus resistance (class I). - The material shail be tested for fungus resistasce as specified
4.6.16. The material shall not support fungus growth. The materia! shall be considered jungus resistast
if al least 2 of 3 specumens are rated 9 10 1.

3.6 Chemical anlysis. - The composition of material as determined by chemical analysis on materiai
oiiered under a contract or order shail not dilier signiiicamiy irom ihe composition oi the sampies submined
for qualification approval. (See 4.5.17.)

3.7 Storage stability (type F, form U only). - At the end of the 12 months storage speciised in 4.8.13
there shall be no evidence of spewing {oily or sticky @xudation) on the inner and outer surfaces ol the tubing.
At the end of the 12 months storage type F, form U, 2lass [ material shall conform to the fungus resistanca
requiremems of 3.5.7.

3.8 Workmanship. - The material 3hall 2 mamilactured and proceased in a careiul and workmaniix.
inanner, in accordance with good practice.

4. QUALITY ASSURANCE PROVISIONS

4.1 The supplier is responsible for the perforimance of all inspection requirements as specified herela.
Excepi as otherwise gpecified, the supplier may utiiize his own or any other inspection facilities and serv-
ices acceptable to the Goverament. Inspection records of the examination and tests shall be kept complete
and availablz 10 the Government as specified in the contract or order. The Government reserves the right
10 per:~ * any of the inspections set {oith in the specification where such inspections are deemed necessary
to insure sapplies and services conform o prescribed requirements.

4.2 Classification of inspection. - The methods of sampling, examination, and tests shall be classified
as follows:

R ualification teste (sae 4 Q).

{1y
ib) Acceptance inspection (see 4. 4).

)

4.3 Qualification zests.~3/ Qualification tests shaii be conducted at a laboratory satisfactory to the
Bureau of Ships.

4.3.1 Samples. - Separate samples for 2acn type, form; and subform of material for which approval
is requested shall be furnished in sizcs and quantitics shown in table X (sce 4.3.2.2). (Decause of the
large range of sizes in forms T and U, complete qualification approval for these forms is not necessarily
required. As an alternative, at the option of the manufacturer, qualification approval will be required on
the individual subforms of forms T and U for which it is desired.) (See 1.2, tables VIIT and IX, and 4.3.2.2.}

A 9 Tasta
oW s ATES. T

4.3.2.1 Al samples shall be subjected to the tests shown in table XI except as specified in 4.3.2.2.

4.3.2.2 Tape cut from film or sheet. - Qualification testing will not be required on tape which is
formed by slitting Tilm or shect when qualification for such fllm or sheet has already been otxained. Cora-
picie qualificaison testing will be required on tape formed directly by exirusion or o tage 3iR from lilem

or sheet for which qualification approval has not been obtained (see 4.3. 1).

4.3.3 Fallures. - Failure of any of the specimens in any one of the tests for each type, form, and
subform submitted puay be cause for refusal to grant qualification approval for that particular type, form
or sublorm.

4.4 Acceptance inspection. - Acceptance inspection shall be conducted on samples selected in accord-

ance with 4. 4.1.2 and 4.4.1.3.

-l—/A.pplicalion for gqualification tests should be made in accordance with "Provisions Governing Qualification”.

14
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Table X. - $i1z¢3 and gquantit s of materisi for quaiificatdon 1ests.
o Size Nominai |
Form Bublorm mumber inside ! Nominal thickness Noemismal
diameter or wall thickness width Amount
——r
inches inch inches
¥ ‘ 9.001 11038 | 10sq. yds
H . 902 41035 10 sq. yds
i i Type | Type | Omer
o G types
3 ; 9.008 |0.908 | 0.0 41036 | 100q. yds
e 020 [©.0073 | .920 | 31036 | 10sq. yds
L4 2 0.901 L] 1,000 feer
1 l .002 1 1,000 feet
! Type | Type | Other
F G l types
vy |
T, 0.008 | 0.005 ' 9.010 1 1,000 feet
- 020 0.007S l .020 1 1,000 feet
- Y, 1 0.016 200 feet
B 2 .018 200 feet
L . 020 200 feet
v U, {Type L 1.030 0.050 100 feet
T AT smmle
i r Way

g/(One squar2 yard of sheet of {ilm m:aterial in 2ach thickness will also be required when tape is otained
by shiung {sce 4.3.2.2). The material shal) b furnished in any convenicnt width from 4 1o 36 inches.
The material shall be subjecied 1o ihe dissipalion factor, disleciric constant, and volume resislivity

iestls specified in table Xi.

Tabile XI. - Qualification tests.

Minimum aumber
Test Requirement Test of tests for each
reference reference { condition (see ¢.5
to 4.8 2
tnclusive)
General examinstion 3.2103.3.4.2, 1 4.8.1 0
inclusive, and
3.8
Elecirical propenties:
Dielectric sirength 3.4 4.8.2 10
Dissipation factor (forms F, S and U nly)-l 7 3.4 4.6.3 3
Dielectric consiant {forms F, S and U ealy)— e 4.48.3 1
Volume resistivity: .
Forms F and S only!/ 3.4 4.64.1 3
fmamam ¥1 smmle [ ag a4 2
I)'F l'. IVIIIIU“U o S W I W -
Mechanmical properties: .
Tensile strength 3.4 l q4.6.5. 1 10
“Tee (uoinote at end of tabla.

[
o




Downloaded from https://www.everyspec.com

MIL-1-831D
Table Ki. - Quaiification tests (comi'd.)
Minimum mimber
Requirement Test of tests foreach
Tesi referesce reference |condition (see 4.5
t04.5.2,
inciusive)
Mechanical properties:—(contimied)
Elongation 3.4 4.6.5.1 10
Percent return (type F, form S and suddorm T} 3.4 4.6.35.2 3
Bursting strength (type F, sublorwn U, oaly):
Increasing pressurs 3.4 4.8.3 3
Continuous pressur? 3.4 4.8.3 3
Thermal properties:
Softening temperature (penetration) 3.4 4.6.7 3
Lengthwise shrinkage 3.4 4.6.8 3
Effect of heat on material undes ienajorn: (iype F,
form 5 and sublorm T only) 3.5.1 4.8.9 2
Flexibility:
Alter oven aging $.5.2.1 4.6.10.2 3
After ultra-violet-light aging {type 7, fora U, grade
b only)l 3.5.2.2 4.8.310.3 4
Cold bend (forms F, S and T only}l/ 3.5.3 ¢8.11 2
Cold brittieness (form U only) 3.4 4812 As specified iu
48123
Flame resistance (type F, form U only) 3.5.4 4.8.13 5
Miscellaneous:
Ofl resistance-fiextbiiity (not appiicabie 1o {yDEs
A and D) 3.5.% 4.6.14 3
Corrosive effect 3.5.8 4.6.15 2
Fungus resistance (class ! only) 3.5.7 4.8.1¢ 3
Chemical analysis 3.8 4.8.17 1
Storage stablifty (type F, form U only). (8ce 4.3.3) 3.7 4.6.18 3

- These tesis shall 2lso be conducted on specimens cut {rom the one square yard sample of film or sheet
material in each of the thicknesses.

4.4.1 Sampling. -

61,1 Lat.- Alot shall consist of 2ll material of the same type. form, grade aad class and thickness
(tmr,s MT)mwwwwu&Mm(lnm,mhmp“hmnd
ollered for delivery at the same tims.

4.4.1.3 Sampiing for examination. - A random sample of rolls, sheets, or reels of fasuistioa shall ke
selected in accordance with -cihd.dahlhrmﬂhdwndw
charartaristics with kit accentance hased an the senlise h-:h-n-u_-n.hm'ﬂhd-

CHATRAISTAR S Vil & SCCoRante

ard MIL-STD-105.
t(.l:‘%lmuwm Sampls pleces, each large enough for all tests of table XIII

-shall be pe one-1Hth of the sample rolls, M.umhd&“n—dtﬂhm The
minimum quantity taken from each roli, shest, or res] ahall be as follows:
Porms Pand§........ . s eeseesess § oymre fost.
PormT.......... s eira e e eo ooz« @ limeur fost.
FPorm U. . e e s e eee creeresseas 35 linsar fost

U any specimen fails in any test, the lot represenied shall be rejscted.

bY]
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Table XII. -~ Sampling for examlasticn AQL
(approx.) = 3.5 percent defoctive.
Number of Accept -
Number of rolls, sheets ance Rejection
rolls, sheets or reels namber sumber
or reels ia tobe {defec- (Gedec-
the lot sampled tives) tives)
15 and under 5 0 1
16 10 40 7 0 1
413085 i0 0 1
36 :0 110 15 1 2
111 ko 180 25 1 2
187 10 300 35 3 3
301 10 500 30 3 4
501 and over 75 4 ]
Table XIII. ~ Acceptance tests.
Minimum
Require- Test Conditioning numbe r
Test ment reierence prior o teat of teaks
reference (o0e 1.5) per3pecimen
Group 1 - all specimens
Dieleciric strength T I I o R
Tensile strength and eloagation . % S S22 C—DG'/;;/;O i 3
Bursting strength (type F, sudforin Uy oniy), { 2
cont inuous pressure 3.4 4.6.8 -C-98/23/50 1
langtawise shrinkage 3.4 4.6.8 As specified i
intable [ I,
or I,
Group 2 - not more than two specimens
Dissipation factor and dielectric constant
(forms F, S, and U} at 1 mocycl. onlyl/ 3.4 4.6.3 C-96/23/96 3
Volume resistivity (forms F and 81/ 3.4 4.8.4 C-98/23/96 3
Softering temperature (penetration] 3.4 4.6.7 C-96/23/50 3
Flexibility after oven aging 3.8.2.1 4.6.10.2 |(vee 4. 3 10.2) 2
Cold bend (forms F, 8§, and T only) 3.5.3 4.6.11 | ~ccccmccaae- 2
Cold brittleness (form U only) 3.4 4612 | -cocce- eeees { A8 speciiied
in4.84.22.3
Chemical amiysis 3.8 &8.17 coveereanzan g /
_!/ K and
yna required on types ) &

One composite sample.

4.43 Genera! examination. - The rolls, sheets, and reels shall be subjected to & thorough ssamisatica
to make certain that the material and workmanship conforma to0 3.3.3 t0 3.3. 4, inclugive, and 3.8, and that
the dimensions are as specified in 3.3 t0 3.3.4. 2. N the sumber of defective rolls, sheets, or reels, ax-
©eeds the acceptance mumber for the appropriste sampling plas ia tabls XII, the lot shall be rejected.

443 Ac tests.- Tests shall consist of those specified in table XII. ali pieces selectad i
peeordance with 4. 4.1, e subjected to the group 1 testa, and act more than two sampiss selectad fa

87
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aceordance with 4.4.1. 3 shall e subjected 10 the group 2 tests. U one o7 more of the pieces fail one or
more of 1he 1ests, the entire ot shall be rejected

4.3 Conditioning. - Materials shall be conditioned before being tested, as speciiied ia table 1 0, or
a1, as apghicadble.

4.3.1 Equipmen.- Condilioning chambers and taths shall be such as to maintain the spectiied
iemperaiure plus or minus 2°C. and ihe specUied relalive bumidity plus or mims 2 perceat.

4.5.2 Designatien. - Conditicning procedures shall be dukntd as follows:

g;g_n al letter indicating the gene ral condition of the specimen; that i, bumidity,

eller inciCallng L conadn on wuany, HNEI® L,

) A number indicating in degrees centigrade the condit ioning tempersture.

i Lot ot s 3]

14) A number indicating relanw hy wdn; whenever relauv! homidity is controlled. {(Relative
humidaty vtaincd over calecium chloride shall be iaken as 3er9. )

{b) A number indicating in hours lhe duration of the conditioning.
fe

‘The numbcers shall be separaied Ivom each othcr Dy slant marks, ard from ihe capital letter by a dash.

4 5.3 Nomenclature The following letiers shall be nsed to indicate the respective general condi-
oning
Cundition € - The zpecimens shall be conditioned for-the time and at the tempersture and relative

bomudity specihied in table 1, 11, or Ul, a8 applicable.

oleg:
C-9°-23/0 - 36 hours, 23°C., D perceit relative humidity {desiccation over alctumn chloride).
C-9C 23,50 - 96 hours, 23 C., 50 percent relative humidity.
o-®521,96 - 96 hours, 23°C. . Qf percent rolative M_mh'

SR Feal i B S=

aneaty racifiad
wmperaty pecilies.
Example
N.2427 . 24 houre 23% in il cercant 221t waler,
LR 28 heurs, Z22°C., in ! percent 2alt wale?

+ Condition E - The specimens shall be conditioned for the time and at the temperature specified.

Examples:
E-400/100 - 400 hours, 100°C.

.2 1NN 3 hoies InNHer
E&/4VV = & TIONT S, avv .

£-400/130 - 400 hours, 130°C.

nde of trsts. - The methods and procedures shall be ag specified in 4.6 1104.6 18 inclu-

Alath -
€ Methnde iC O trsis 0@ Menegs ar egures ghall

[
sive. Unless otherwse saccified herein, all |e<ts shall be conducted under room conditions (23°C., SO per-

a
S.

cent relative humidity). In the case of materials believed (o be oriemed, mechanical tests shall be conducted
oo samiles cut both lenctheise and croscuice for the nronertes affocted hv the oriestatinn_
SR SANIPHTS TU XN ITNRGHIR ST aNU SIUsS s OUL B3R g wpre s ————

4.6.1 Geacral examination. -

4.6.1.1 The insulation shall be examined to verify that the materials, dimmm.fw workmanship
- € in strict conformance with this specification. (Sce 3.2123.3.4.2, inclusive and 3.8.)

4.6.1.2 Methods for measurement of dimensions. -

4.6.1.2.1 Thickness (forms F, 5, and T). - The thickness shall be dotermined by the ase of a dlal-
type micrumeter. The Im-c? ur Tixcd anvil shall consist of a flat steel plaie 2 inches in diameter; the upper
or n.ovable membgr shall consist of a foot or button, having 3 flat stecl face measuring 1/4 inch in dia-
meter, and shall be :rraru-é $0 as (0 move with its face paralicl i the face of the amvil & all times. The
motable member shall be of such weicht, and shall be attached to the operating rod of the micrometer in
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aunch a onanaer, (hal 3 ouices dead seichl gtall pe applied 10 ali thicknesses of sampics bewy mrasured.
The hackpess shail be 8ciernuned 28 (he 1verap? of ai jezsl 30 readings (aken a1 Feprionialile poins on
ine matesnal. U the thickness 30 determined falls ouside the specified olcrances, 10 addxsonai readugs
shall be taken irom ancaher section of the material and averaged with the previous readungs. T maimum,
mingmum, and average Vaives shall be recorded.

4.6.1.2.2 Widh{form T).- The width shal! be determined by the use of a standard steel scale

graduated to read wirhin 0.G1 anch. The tapc  *3!! be fiat on § smooth surface at the time of measurement.
Al least 10 measuremems shall be made a1 represemtative podsts on the material aad the maximum

il TASL 3V MTaSWTITNUESs &5 mace SOMALNE o= aa 1T Taler2. =a=:num,

minimum, and average vaiucs shall be recorded.

a s 1 Dismatar and wall thicknnee (lorm ) - The incide diamater ¢ it aida diamatar
4.6.1.2.3 DIIMAIST aNC w3.; SCRNSS vorm | e diamaier zida dia F

thickness of tbe Tuoing shall be determine accoﬂ;m with the method specified in ASTA D876. The in-
side diameter, however, may d determmed by measuring the diameter of ent 10

Ao cmnmizmam b oo f 2 shical nint mircnmatlar Tha incida 4.0 a -
of the TUDIRE SPETUNTH U) UST TR 3 THIST Praim IRICIWNLTIEI . i 8hBRn WATenel, UK CUisss Qame

wall thickness shall be measured at a minimum of 10 representative points along the length of the sample.
At 2ach poin! three measurements approximately 120 degrees aparl shail be made of the c:tside diameter.
The average inside duameier and oviside diameter shill be reporied, sad the average wall shick

reponad as one-ball the difference of the two averages.
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iess than 2 Lumolbamper(-s and ihe necessary auxiiiary equiproent for appiying, mrouug, and measuring
ihe test volitace. The power supply shall consist of ar alternating-current source having as nearly a true
sine wave as possible at a frequency not excecding 100 cycles per second

1.6.2.2 Voltare conrol. - The high-lension voltace taken {rom the secondary of the testing trans-

former shall be capable of being raised :nduall) lrom any point and in no case acre than 500 volts at a
step. The comrol may be made by penerator hield regulation with an induction reguiator, or with a variable
ratio avioiransiormer. Any method of com rolhing the voltage is nllslamnrv which does oot distort the wave

more than 10 percent from a sihusoidal shape.

4.6.2.3 Voltare msas-..remese! = The voltaze may be measured by any method which gives root-mean-
sqQuare vaives, preicrably by means of 2 voltnictcr ¢onnectod e 2 !=.".::=.'y coil in the tostine transformer,
Or 10 3 SCparale sicp-down instrument potential lr nsformer. A voltmeter on the low tension side of Lhe
transiormier is satisfactory if the gatio of 1he iransformalion does not change under any tegt condition. An
2lectrostatic volimetar properly calibraied in the high tension circuit is also satisfactory. A spark gap mxy
e used to check the readings al very high potentials.

4.6.2. 4 Test electrodes. -

A £ A 4 1 Taome amd € Ao toect alanteondasr far faseme © and € snatariale ehall canciet af snatal

9.V.¢€.%.3 FOTms l' anJ o. = A0IC ITL TIT I‘M' UL BUGTIID 1 @RS O IIIEITS ABID DIl LVUIIIeI Vi SIIveEs
cylinders 2 inches in diameter and not less than 172 inch in length, with edges rounded to a radius of 1/4

inch.  The total weight on the sample shall be approximately 1 pound.
4.6.2.4.2 Form T - Thc tes: elecirodes for form T material shall consist of bars 4 inches long
1/4 inch wide, rounded al the ends, and with all edges in comtact with the sample rounded to a radius of
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1.6.2.4.3 Form U.- The test electrodes for form U material shall consist of a soiid conducior
*hich RS the lﬁbiw‘ of the iubing closely wiahout streiching the tubing, and tightly wrapped 1-inch sirip of

meta) foll on the outside 1n the case of flexible tubirng of 0.315-inch inside diameter and larper, the tubing
may be cut along #1s axis, flattened, and tested with the electrodes specified in 4.6.2. 4.2,

]

4.6.2.5 Specimens.- Pieces shall be cut as follows:

Forms Bize

Fand$S 3-1/2 inches by 7 taches
T 12 inches by width of sample
U il inches iong
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Each of the pieces shall be cut in half crosswise 0 obtain the 123t specimeng. Ome haif of 2ach piec2 shall k2
tested after condition C-96/23/0. The other half of each piece shall be tested after condition C-96,23/95.

4.85.2.% Procedure. -

4.6.2.6.1 Tests shall be made at 23°C. with the specimen immersed in temperalure-conrolied irana-
former oil conforming to Specification ¥V-1-530. This oil shall be changed frequently 1o prevent excessive
deterioration. The test electrodes shall be kept clean and polished. They shall be self-1ligning, and shall
iz placed exactly opposite one another, with the specimen in a horizontal plane betwoen them.

4.6.2.6.2 Starting at zero, the voltage shall be increased uniformly to a breakdown, at 3 raie of 500
7olts per second. The average dielectric break-down of the material shall be expressed in volts. The
dielectric mrength shall be computed by dividing the average dielectric break-down by the average thickness
and shall be reporied in volts per mil. The average thickness shall be determined as spzcified in 4.5.1.2.3
and hence will be the same in calculation of dielectric strength {or both conditions C-95/23/0 and C-95/23/9%.

4.6.3 Disslipation factor and dielectric constant! (forms F, 5§, and U only). -

4.6.3.1 Test equipment. - The iest equipment shall be a suitable bridge or resonant-circuit.

4.6.3.1.1 Bri%e method. - The bridge or bridges used shall be suitable for the measurement of
dissipation factor ielectric constant at the specified frequencies. Five bridge arrangements which have
been found satisfactory for the purpose imeaded are the ""Conjugate Schering Bridge,> the “"High Voltage
Schering Bridge", the "Paralle] Rasistance Bridge", the "Series Resistance Bridge™, and the " Transformer
Bridge. N is not intended, however, that the use of othar types of dbridges of equal precision and conven-
jence be excluded.

4.6.3.1.2 Resonant-circuit method. - The resonant circuit used shall be of a type suitable for the
measurement of dissipation {actor and dielectric constant at 1 megacycle. Three resonant-circuit arrange-
ments which have been found satisfactory for the purpose intended are the "Susceptance Variation' , ihe
"Resistance Variation”, and “"Resonant Rise’”. It is not intended, however, that the use of other types of

Y S A _A_.a

resonant circuii arrangeiments of #quai precision and convenience ot exciuoed.

4.6.3.1.3 Bensitivity. - The method usadshall have 3n accuracy of determination of dielectric conatant
of plus or minus S percent, and an accuracy of determination of dissipation factor of plus or minus 5 percent
of 0.0002, whichever is greater.

Py T | Ry P

$.0.3.¢ Dpecimens. - Where possitic, speclibens shouid Wit 10T U1 nial SQUATT Saetis. aaTger
sizes (1 inch or greater) of tubing may be slit along the axis of the tubing and flattened to obtain the sheet
specimen. Small tubing shall be iested in full section.

e fobhe famen ol Nat antcana ahaate T amoaw
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4.6.3.3 Electrodes. - In most cases metal {oll electrodes will be satisfactory and where possibie a
guard ring shall be employed. In this case the unguarded electrode shall be a disk of a diameter slightly

less than the specimen widh =hila tha guardsd elartrndae ahall hawe a diamatar e"---‘ to ahmt 78 nercent of

the diameter of the unguarded electrode. The guard ring shall extend almost to the edge of the specimen
and shal) be of such size as to leave as marrow a space between guard ring and guarded electrode as is
mechanically feasible. In any case the radial width of the guard ring shall be oot less than {ive times the
thickness of the specimen. The electrodes ahall be applied to the specimen by wsing & very thin film of
petrolatum thoroughly rolling the electrodes, 0 applied, to exciude air. The electrodes shall be accurately

samarad with sasnarct o asrh nthar On matariala laaa than 9-3‘95 Eh .__I ‘__h_!m_l! vAmmm dennaited plec-
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troties may be used for greater accuracy. Buitable coaxial electrodes imay be used on small tubing.

4.6.4 Volume resistivity. -

4.6.4.1 Forms F and § only. -

4.6.4.1.1 Apparaius.- The apparatus shall consist of s source of direct-current (d.c.) potential of
100 t0 200 volts; s galvanometer with suitable shunts having a minimum senasitivity of 0.0005 microampere

lFar acomplete discussion of the theory, apparatus, electrodes, procedurs, and caleulations refer to ASTM D8R,

30
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per millimeter at one meter-scale distance, & calibrated resistancz, veversing switches, and keys. Any

oiher apparatus may be used provided the same accuracy is obtained and the zame voltage ie applied.

4.6.4.1.2 Specimens. - The size of the test specimens shall be 4 by 4 inches by thickness.
4.6.4.1.3 Electrodes. - The electrodes shall be as specified in 4 6.3.3.

4.8.4.1.4 Procedure.- The eiectrodes shail be appiied io e specimen, and ine volume resistance
between the guarded and unguarded slectrodes shall be measured by means of & test set which applies approx-
\mately 180 volta d.c. to the specimen. The reading shall be taken after voliage has been applied for 1
A2 .

4.6.4. 1.5 Calculstion - Volume resistivity, ¢ in ohm-centimeters, shall be calculated as follows:
AA x 108

[ T

Where:
R = volume resistance in megohms.
A + area of guarded electrode in square centimeters.
t = average thickness of specimen in centimeters.

4.6.4.2 Form U (type F only). -

2 £ 4 B 1 Amamsmatae o P
Y. ®. & 5 Rl MLUD. T g 5 mitmas &30 in 8gad

. Y-
shail be a container 101 wate: large enough i0 accommodate & speciman of tubing bent into a U-shape, and
a support for the two branches of the U-shaped tubing.

s apparatus shall conaiat of that anecified in 4.8.4.1. 1; in addition, there

4 6 4.2.2 Specimens. - The test apecimens shall be cut sufficiently long so that a satisfactory reading
may be obitained on the galvanometer. The minimum length shall be 2 feet.

4.6.4.2.3 Procedure. - The specimen shall te shaped without kinking into a U-{orm and immersed
in water, at 23° » 2°C., containing 1 percent sodtum chioride. Not leas than 1 foot of the specimen shall be
submerged. To prevent leakage of 2lectric curremt the ands of the specimen shall protrude § inches above,
and approximately perpendicular to the surface of the water. The specimen shall be (illed immediately with
the same salt water and, as a precaution against air bubbles and discontinuity of the water phase, a fine
wire shall be inserted throughout the length of the specimen. The salt water in the tubing shall serve as an
inner electrode, and its suriace shall be above the surface of the saht water in the container. The salt water
in the container shail serve as an outer electrode. The specimen shall remain in the water for 24 hours.
At the end of this time the reading shall be taken.

4.6.4.2.4 Caiculstion. - Volume resistivity, r, in ohm-centimeters, shall be calculated as foliows:

e _ eafl
KL X v~

"'Um
Where:

R = wiume resistance in inegohms.
L = length of specimen in centiroeters.
D = cutside diameter.
d = inside diameter.
Note. - Log is to the base 10.

4.54 5 T,ﬁn- anmmth aloceetican oond n—-n._d_ L e TS

4.6.5.1 Tensile strength and elongsation. -

4.6.5.1. 1 Apparatus. - Tensile strength and elongation shall be determined on an approved pendulum-
type or constant rate of elongation testing machine. The machine shall preferably be power-driven.

21
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3.6 5 1.2 Spraamens - Speoimens of each size of material =hall be texted alter being subjected 10 con-
ditsuns C-96 23 5¢ E.300 100, 2:9 £-407 130 when required in tables ! 1M and 1T Specimens cut from
furm F. and from forms S and T measgning 0,010 nch and Jess in thicknecs. <hal! be 1 inch wide. Speci-

menc cut from forms Sand T measuring mere thar 0 010 1inch in thicknese skall be | 2 inch. dumhbell die-
cul specimens, eveept that tape iess ihan i-1 2 inches wide shull be tesied o ful) section.  Form U tebing
of 0 315-inch inside disraeter ind lurcer shull be tested v using 1 2-inch  dumhtell, die-cut specimens.
Form Utabing in snuller saze incide diameters sha!l br tested sn fu!] tubing section.

4.6.5.1.3 Procedure -

4.6.5.1.3.1 DBcnch marks 10 inches aparnt shall be used for materials hating altimate elongations of
25 po reent of less. Thonch narke 2 inches apart shaii be used ior maieriais having vitimaie eiongations
r enm. On a +d specimens, bench marks shall be applied prior to aging.

W
~
-~
>4
»
3
N
¥
3
~

-cemens shall be placed in the testing machine and stretched until they break.
3!3 ! the machine shall be 12 2 1/2 inch per minute. A stcale shall be uged

10 0t a~wie the ¢! nng.m.m 51 m instant of pupture. The u-ns:he strength sn;l.l be reporied in pounds per
s nch.

4 652 Purcent roturn fype Fooform S. and stbform Tionlyl - The tests shall be conducted on

specuncns sinnlar 10 those specificd w4 6.5 1.2 which have been subjected to condation C-96/23/50.

4.6 5 2.1 Procedure. -

2 r z M L1 e - T

AU 2 < 1.1 The spedrrens sn namount 2qUdi I0 5 percenti ol the @ ngation value
HNer eondion C-9C 23 50, obiained » hen iested as specaied sn 4.6.5.1.3.2. The stretch shall be main-
Toine 2 for 100 seconds, and *he mater:al snall be allowed to recover for 60 seconds. The distance between
Bonch ks and the rate ol ciongaion shall be as specused 1n 4.6.5.1.3. 3.

4.6.5.2.1.2 Calcula1on - The percent 7etarn shal! be expressed as ihe distance returned, mult:phied
by 100 4.0 aivide d by the disiance Birziched

4.

o
(4]
{ea]

sting 5!70 nnth tvpe F m_,h{nnn Uh DI\'V‘ >

4 € ¢ | Aroaratus and specamens. - Bursting strength shall be measured on 9-inch lengths of tubing
glanped over 4 gource & (onjrecsed air at one cnd and plugced at the other end in such a manner that the
clamps are { 3nthes apart and the tubing cannot expand 1n 3 ienginwase direciion.

4.0.6.2 Procedure. -

4.7 0 2.1 fareas.ng pressare. - The prossure shall be increased in steps of 1 pound at the rate of $
pounds por ranate, untl failure

1.6 £.2.2 Countin.us pressire. = The pressure shall be increased in steps of 1 pound at the rate of §
poungds per pungle, untcd tae dusired connnuous pressurc shown in table 1 is attained.  This pressure shall

b matained for 24 hours.

1 7.7 Softemne temperature (peneiration). -

4.0 7.1 5ﬁ satus. - The apparatus shall con Si;i of an oven capable of raising the temperature ©
stainiess sweel plarc 102 uy 1- 3/ actes, at the rate o 1 €. every 2 minulcs; a 1/16-inch mayictized sleel
rod, recessed at one ¢ng 1o hold a l 16-nch bzll, 1n contact with and equlpptd 10 excrt l pr(-ssure of 1,000
gran:s vertcaily down agaisst the staniess steci piate, dying in a horizontal plane; an electrical vircul with
a 1)0-wolt snurce of clectricry. a 110-voli glow lamp, ano 3 suitable means of measuring the temperature o
the steel plute as near the punt of test apphivation as pr.nn icable. The use of a thermocouple Lo measure
this tempuraiure 1s supposied.  Equipment as shuwn on figure 1 15 recommended. Toe light C-clamp, coo-
tanng the steel rod, countertalance and weeht, shall be mounted on a bearing capable of giving the unit
the necessary freedon: of clxhaise moion. With no Jaad on the lowcr deg of the C-clamp, the counter-
baliance shall be adjusivd to neutralize U pressure of the ball against the sieel piate.

4.6.7.2 Specmens - Onc-anch iory specimens sha!l be cut from the samplie and prepared lor test.
For tubng, this nuy s accon plishod by vpening one side along the longitudinal axis.

22
Bé&



Srr— ———

Downloaded from https://www.everyspec.com

M3~i-3310

Sl Ao

’ durs. - . Se z i 3% inseried teiween the ize! bali
;i e, v shall be inserted with #ti outside surface facing 1he plate. The 2lecirical cireust shall
connected ia swch 3 vay that when (e steel ball comes ia zontact with the plate, tae kmp contained out -

n ai_aa [ WPy SRy —mben—a o $Y A

U light. The specitmen th U oven &l Toom iemperaiure Shall then bt pui ander » compres -

a W
s Wdlmcrum The temperature of the steel plate shall be sniformly raised at the rate of 1°C.

every 2 mimutes until failure of the lptclmea, which is indicated by the ltbliq of the lamp. The tempera-

ture at iailure shaii then be recorded as the u(“ tempersiure me. io Geiermine eompuance

4.8.8.1 Bpecimens.- Specimens of zach size of material, is strips 1/2 inch wide by € inches long with
inches between bench marks, shaii be iested. Brips ot irom iorms F and 5 maieriai shall be wsed
Tane and tubiae shall be tzsted in full sscticns.

=== FEEESS T e

4.6.8.2.1 Forms ¥, S, and T. - mmh«mﬁaﬂbmﬂdunmh;m-mm

18in metal plate coverad with talc, and subjected to condiiion E-2/100 or E-2/150, as apeciiied in tadles
Tand . The specimens shall Lhenhenmondndcodedtormummum 23°C.). The lensth of the

maiterial shall be measured before and after heating, and the pcmlut of shrinkage calzulated from these

E.

4.6.8.2.2 Form U.- The specimens shall be mppoﬂedbylmenhadl.ommcrhm:dl»
ameter slightly jess than the inside diameter of the tubing, and weil coaied with taic 1o prevent bonding. The
specimens so supporied shall be held horizontally in an oven and subjected to condition £-2/100 or E-2/130,
as cpecmed in table . The specimens shall then be removed and cooled to Foom temperature (23°C.).
The length of the material shaili be measured bejore and afier beaiing and the perceai shrinkage calculaled
1rom these 7aines,

4.8.9 Effect of heat on material under tension {iype ¥, form 5, and subiosrm T, only). - Brass tubing
approximately T inch in diameter and 3-X/{ inches long shall be wrapned with two ball-Tapped windines of
aterial spproximately 1 inch wide under a tension of 500 pounds per square inch, lnd the 2nd secured.

FHal
The specimens shall be subjected {0 tondition E-400/100 and examined at intarvais for Tracking or splitting

4.5. 10 Flexiblilty after aging. ~
4.

§.10.1 $pecim > A suilicient sumber of 1-inch-widtlL strips of forms F and § material and of
form T tape wider than)tnch shall be used so that smpkscnbeduc:rdedmerm Tape 1 inch

wide and lesz, and form U tubine without candurtar insids shall he temted in full aection

WiOC ARG €88, AN OTID v UUUg Fallill CUNGEL 107 s ses, vemis oo Te i smse SO SmeTTe

4.6.10.2 Procedure.- Specimens of type G shall be subjected to condition E- 200/150 in a forced-draft

oven. Specimens of sll other types shall be subjected o condition £-300/100 in 2 forced-draft cvea. The
specimens shall then be cooled to room temperature (23°C.), and best as follows:
Tarme ' £ and T o material ahall he hont 100 dosvracs armmd 2 mandrel of 2 diametor 2emal
Forms F, &, and T.- The material ghall be bert 180 desrees around 2 mandrel of 2 tey aqual

to its own thickness.

4.6 10.3 Ultra-violet-light aging (type ¥, form U, grade bealy). -
4.6.10.3.1 Apparatus.- The specimens shall be secured to a light-colored, corrosion-resistant metal

disk, approximately 17 inches in diameter and 0. ] inch in thickaess, smounted on 3 turntable openﬂqa: 3
sevoluiions per minute. The disk shall be ceatered ander aa $-1 i which as been 2 oo =0t less thas

30 hours and not more than 550 hours, and which is mounted ia 2 Ceneral Electric sun lamp, mode] BMI2,
or an equivalent lamp, equipped with a reflector approximately 1S inches in m" at the lower rim.

—-— e ol Siimatable abhall et b acableand e alome af b eemieeaa abhall be £ lnobhea fmne dha ot
TOE IRAIDP GN0 IWTRAVIT BMU IKA UT SELASTU. 15 LA R LI BPTLUERD DREL VS W MW s 2 "

of the tulb.
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4.8.10.3.2 Mounting of specimens. - The apecimens shall be supportsd about 3/18 inch above the sur-
face of the disk by & wire screen. Bpecimens shall be 4 iaches long by not more than 1-1/2 inches \n widih or
diameter. The specimens ahall be mounted radially with their inside and 3 inches from the center of the disk.

4.6.10.3.3 Procedure. - After exposure to the uliraviciet radiation for 130 hours, the wpecimens shall
e 7 mavnd;ndhmtnmclﬂdhAﬁ!O!

4.6.11 Cold bend (applicable only to forms 7, 8, and T). -

4.6.11.1 imens. - Strips of film, sheet and tape, 1 inch wide shall be used. Tape less than 1 inch
wide shall be tested in full width.

4.3.11.2 Procedure.- Specimens shall be conditioned for 1 hour in air at -23°C. All specimens shall
e bent while al the required temperature, as specifiad in 4.6.10.2.

4.6.12 Cold brittleness (form U caly). -

..... Mg A Aio Y -— Py I A__

4.5.14.1 mclmeul - For tubing 0. 148-inch inside diameter and larger tast specimens 1/4 inch in
width and 1-1/2 inches in length shall be cut from the tubing. This shall be lcconpulhd by culum al/4
inch strip along a longitudinal axis of the sample. For tubing smalier than 0. 143-inch inside diameter, test
specimens in fuil section 1-1/2 inches in length shaii be cut irom tbe tubing.

4.6.12.3 Apparatus.- The apparatus shall be in accordance with method 3051 of Specification L-P-406
axcep! ibat the brittleness testing machine shall be motor-driven. The dimensional requirements between
specimen clamp and striking odge are shown in figure 2.

4.6.12.3 Procedure.- For qualification testing, 10 specimens shall be tested at each temperature
starting at the estimated brittle temperature in accordance with the procedures of method 2051 of Specifica-
tion L-P-406. Two-degree C. temperature intervals shall be used and the above range shall be completely
covered. For acceptance testing, the number of specimens shall be as specilied in 4.4.1.3 for each lot as
defined in 4.4.1. 1. When there is more than ohé Sample of azy cme type or size, the 18 specimens shall be
equally.distrituted between these samples. The specimens shall be immersed in the coolant at the applica-
ble temperature in table I plus or minus 9.5°C. for 2.5 ¢ 0.5 minutes and the blow delivered.

4.6.12.4 Evaluation.- Fallure is defined as the ssparation of the specimen into two or more separate
pleces. The occurrence of fissures or cracks does aot constitute brittle type failure although their presence
shall be reported. For qualification tests the SO percent brittle temperature shall be calculated as in method
205] of Specification L-P-408. For acceptance testing, fallure of three or four of the four specimens repre-

senting any length of tubing shall be cuunted asa hum of that plece, and therefore, of the lot reprenmed

4.8.13 Flame resistance (type F, form U osly

-—

4.6.13.1 Test apparatus. -

4.6.13. 1.1 Sheet-metal enclosure. - A three-wall shoet-metal enclosure, 13 tnches wide by 14 incbes
iong by 29 inches N;h shall be used. The walls facing each other shall support two paraliel horizontal steel

L aa S Aol Al o aaal TR A BT Lo 2o mealnad enith the loemae wad

rods; these rods of 1/4 inch diameter ahall be separatad 10 to 31 inches &s Teqilred, with the lower rod
closer 10 the back wall, and shall be located so that they define & plane which shall be set at an angle of 70
degrees to the borizontal,

4.6.13.1.2 Bare steel wire. - A length of bare steel wire, approximately 0. 039 inch in diameter for all
sizes of specimens, shall be attached at ane of its ends to the center of the upper rod. The other end of the
wtreulullpuuourtbecemerdthelmrrodud-hluhnnl-pondutmmwmmnmm
in a straight line across the two rods.

4.6.13.1.3 Tirrill burper. - A Tirrill burner baving & sominal bore of 3/8 inch and a length of approxi-
mately 4 inches above the primary inlets, with an attached pilat light, shall be used.

4.6.13.1.4 Gas supply. - A supply of ordinary illuminating gas &t sormal pressure ghall be availabie.

4.6.13.1.5 Timer.- A timer measuring seconds shall be wsed.

@
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4.6.13.1.6 Flame indickiors. - Strigs of gummed paper shall be used as flame indicators.

4.6.13.2 Test specimens. - For inside diameters of 7/8 inch and less, tes! specimens 17 inches long
shall be cut from the sample. For inside diameters of more than 7/8 inch, test specimens 22 inches long
shall be cut from the sample.

4.8.13.3 Procedure. -

4.6.13.3. 1 For round tubing. -

4.6.13.3.1.1 Preparation.- The iest shali be made in 2 room or cabinet {ree {rom drafts of air. The
specimen shall be drawn onto the wire. The covered wire shall be {astened into position, with its lengih ad-
justad 30 that the veixhl hnnu free, ma:mumim iension and supporting the specimen in a straight line at an

Yo & WA A sha hnmicanea Proce 2cd of thae coanizeon ahall bha weas the laman and acd the ~Athas

&|RgiT O IV w"!l with the borizontal. Gne end of the BPTLLIICI] Bl UE oAl WX aUWE! TOU, &8l UKk Grnict
and ahall be drawn o the upper rod and clamped 30 that the specimen is closed, in order 1o prevent & draft
through ihe tube. The paper indicaior skall be applied 10 the upper end of the specimen. in such a position
that. for tubing 7/8 inch and less in inside diameier, the lower edge is 10 inches away from the point at which
. the inner cone of the test flame is to be applied. For tubing more than 7/8 inch in inside diameter, the lowar
edge of the paper indicator shall be 15 inches away from ihe poml at which the inner cone of the test flame is

s s csad = . Py P,

io be appiied. The indicaior shall be wrapped and pasied around ihe specimen.

4.6,13.3.1.2 Application of flame. - The height of the flame with the burner in a vertical position shall
be adjusted to 5 inches with an inner cone of 1-1/2 inches high. The burner, with only the pilot lighted, on a
base at an angle of 25 degrees with the horizontal, shall be placed in such a position under the specimen that
the axis of the burner makes an angle of 45 degrees with the specimen and there is a distance of 1-1/2 inches
between the tip of the stem and the surface of the specimen, along the axis of the burner stem. The vaive
controlling the gas supply shall be opened, and the flame applied to the specimen for 15 seconds.

4.6.13.3.2 For flat tubing. -

4.8 13,2 2.1 Prenaration. - The wire shall support the specimen by one of the two small curvatures
found in flat tubing.  The fiats of the tubing shall be directed vertically downward. The diswtance of i-i/2
inches from buiner to specimen shall be between the tip of the stem and the surface of the narrow side of the
0wt apecimen.

4.5.13.3.2.2 Application of fiame. - The vaive controlling the gas supply tc the burner shall be opened,
and the flame shall be applied to the narrow side of the specimen for a period of 15 seconds. The duration of
burning shall be determined immedjately after removal of the flame.

4.6.13.3.3 Calculation. - The length of apecimen burned shall be determined by subtracting the iength
of the unburned portion from the original length of the test specimen. The unburned portion 1s the distance
from the lower odge of the indicator paper to the first obvious defect caused by the flame.

4.6. 14 Oil resistance-flexibility (not applicabie to types A and D). -

4.6.14.1 Specimens.- The specimens in forms F, 8, and T shall be strips 8 inches long. Form U
specimens sball be 18 inches long .

4.8.14.2 Apcaratus. - Tests on material '.n! orms F, 8 T, and U shall be made in 2 zlosed container
appranmnelyi‘hchudeq filled with Type l'd.lm ofl conforming to Specification MIL-5-3136 to

a line 2 inches below the cover. &rlpoofmnerh!hlom:!‘ 8, and T shall be hung in strajght lengths
with one end protruding through the cover and the lower end below the surface of the oll. Specimens of ma-
terial in form U ahall be bent in the shape of a U around a diameter of approximately 4 inches, with the ends
pmmrounthecovert.ndthebotwmotthevlocnodShchuhlowu:umcedu:eou The speci-

e S o 2 msadiom imesmamand dm -n s sectiocn in ol! vapoT and a MA@-‘- ahaera tha oove —.Me-m.d *n
?

4.8.14.3 Procedure.- The entire equipment shall be subjected to condition E-200/50. Tbe specimens
shall then be removed and tested to determine compliance with 3. 5. 5.

25
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.6.35 Corvosive effeci,~ Forms F, S, aad T snall be lested by huti-wrapping a 3/8-inch strip full
ard zeturn on a b-inch piece of 0. it‘si -snch diannier (AWG No. 6) copper wire. Form U tubing of

length n AWG

0. 315-inch ;msrde diamerzy, and farper, shall De =it lengthwise to form tage 378 inch wide. The tape shall
be wrapped oo the copper wire as above. Tubing of lcss than 0. 315-inch inside diameter shall be tested by
inserting the proper size wire into a 6-1nch lergth of ibe tubing. A 30-inch length of 0. 906-inch diameter,
hare connar wire in 2 hifilay 2apdine ghall then he zranned over the arenared snecimens, N wranned in the
hare copper wire in a bifilar 1inding shall then be wrapped over the prepared specimens. N wrapped in the
propcr manner, the bifilar sanding mu aot cross the edges of the specimen strip at any point. The ends ol

g

he
shall be weldcd 10 heavy leads of 9. 040-inch diametzr (AWG No. 18) copper wire, and the sample
a test tube with the leads extending throuch 8 cork. A small amount of distilled water shall be

the test tubc 1o maintain a high relative humidity, and the cork-shall be coated 1o produce a vapor-
lgm seal. The entire equipment shall Je placed an an oven maintained at 70°C. The resistance of the 0. 008-

inch diamatar conazr wire chall he cnassnrad aton the tamnerature of the meim reaches 70°C, and at 2.
UL WIRIIICITS LUPPT S WIIT Sl VN SUTESWICY Wi i IR ILHIpPLIEIWIT W ML Speweaitl s RELeLe ——Te wh =

hour intervals for 720 hours. At the end of this period, specimens shall be examined for visual evidence of

-
(13
”

£eY
ﬂ
2d:s
5

&

torrosion on the 0. 006-inch diameter ware and the increase in resistance of the wire shall be reported in
narrwnt Darsantasa chancs in caciztancs warzue irne zhall 2o nlatied to ahow corrosion charartieristics aof
PriiTH. S ETTRMagET Taalipgs dl 7e8iatalis Yo sUe 13600 esimad o pavnio™ % avrw s STSovesst characienasice &
e material,

AR IR Damne >azictanca olaca 1 cala)

Ve W, AW rw&u- l‘:‘l.l-llkt \LIPe 3 uu;,, e

4.6.16.1 Test fungi. - The following test {or jungi (see 6. 4) shall be used:

dne canarata snnva senanel

American type
cultare collection
samber
ASPespIlES MAEEY . - . o e aa s b asencissesasesscsnvecese D42
Acanorillue Navne . Lo, /4
AP RE BEE0W IBBYMP - c w2 5 e 390 w03 53 e 0 9 e ¢ e e e e 0 e e e s e e 0T Ll d
Penicillium IeUm . -, 7 v ne v s a s s . (e
Trschoderma T-1. ... 0o veen v 5ans et erscesesssenraass 964
Cultires of these fungi shall be maintainad separately on an appropriate medium, such as potato-dextrose
agar. The stock cultures may be kept for not more than 4 months in a refrigerator, at approximately 3° to
GO Coubmliiemas imae hatad st 90° a0 AN e 7 00 30 Aave ahall ha nead in nranarine the snars susnen.
&V W BH“N‘UI <» Ulbllwlf\l Al &V AV IV Wwey UL 1 BV &V WATS, SIMIL US USTY M LAl ug U Vst owmepes
shod.
4 8 18.2 Ssore susnension.- A geparate zterile 10 milliliter Il ) artion dictilled water aor of a
.V, V. & ‘ju_c__a_u:y IV . Mo BTPEI SIT BITIHIT sV 319000238307 (ise, j pueteies we —---—-s- wamses Ws ws =
solution eontamnng per liter 0. 05 gram of a nontaxic wetting agent such as dioctyl sodium solfosuccinate,
shall be poured into one subculture of each of four fungi and agitated to .uslodge the spores he result-
"

g stpalait 5poTce suspens:

nn e a i
The spore suspension shall be prepared freshly upon the day of the test.

“IRQ Namteonle
;. V. s LOMTois.=

siun, upun each day when it 1s used for inoculation. Three agar slants, of an appropriate medi
potato-dextrose agar, shall serve as conirols. A drop of the compnsite spore suspcnsion shall be

with aseplic precautions at the 1op of each slant. The controls shall then be incubated with the tes! soeci-
mens. The spore suspension shall be considered satisfactory provided all three controls are cov
funirus growth at the end of the incubation period of 21 days.

i
1
=4

4.8.16.4 Specimens.- Specimens of {ilm, sheet, or tape shall consist of portions approximately 1- 1/3
tnches square. Specimens of larpe-size tubing shall be 1-1/2 inch squares cut {rom the tubing; specimens

[T .-..Ilgt. star tuhiar chall ha 1_1/9_inah lonsthe smt fonon the h-hln.
STOM SMAL-CIAMSITr U Shall DT =i/ a-anCa senglis Tul dfex

4.6.16.5 Procedure.- The test medium shall contain 20 grams d agar and 1, 000 mi. of distilied waier.
Bach test snecimen shall be olaced in the santer of 2 notei dich containine annroximately 25 ml, of -dggg;gg
Se@L A LESL BYTLIIITU BHIAI U pc.\w an Il"' SEINTE W & PUII L WiDH L WRITmiTeg, wmpy s veasammt ety —
test medium. The spccimens shall then be sprayed with the mixed spore suspension (pee 4.6.16.3).
inoculated specimens shall be incubated for 21 days at 28° 10 30°C,
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4.3.15.8 Evaivatymn of 7esulls. - Al o2 2nd o the 21-day incuiailion pericd, rach specimen shall b2 xx-
Aained and sated ns oot
Cheacrrod Sansuia

Wree § VoW simg e

growth on the specimen Rating

W o ecmmmdd b

PO EIUWIA . 0 0 66 0068 ¢ 98980230008 5809306683635 00e000s0000e
Traces of growth2/ ... . ... iiieeicteceaeecaetiaaaees
Panulcoverace slight tomoderate growmth. . .. . oo et cvoornevoraonssscaanns

A e il Bt ouna.
Muderate gronth, conaideraNe Cove e . . . . L s et s et 0 e s st s e cos s

Abundant growth, cOmplel? COVRIrMES . - > .t osse 22321032022 0secassoessennn

® A0 W = B

4.%8.37 CThemical analysis. - A chemical analysis shall ermine he relative pr
tions and the general type of the basic 7esin, ihe plasticizing agen pigments or loading ma\enah,
comprising the finished ompound‘ Specific gravity refractive mdex where practicable and solubility,

PR ah 1Y abo Py PP Sy pag | BDacaccs madtoolaccan mamatens and cawd o tatsasbhlaa: .A

Oorganic SOIVEDLS Shall JUBO bhe deteriminad. AoThREThT, pvtlue\lnl t\u:s, ATTIGHT, &G CaTuon letrachioride

sball e considered 35 reprezenting ayomatic  alyphatic, oxygenatzd and chiorinated solvents. respacuively )

oo
o

.-n- a.-..% tc
the

« am PR W [T A

4.%. 18 Morage miouu ype ¥, dorm U mj} - apz;lmcn: approximately 8 inches % 01 Talh <
tubing sha!ll be examined cavelully for surface condition and then placed in a | quart clamp-top mason jas

The top of the jar shall then be clunped on without the rubber g in phcc (s0 that the jar will not be sealed),
The jars shall then be stored in a dark cabinet at 23°C. and 50 percent relative humidity for a period of i2
months. Specimens shall be examined monthly for evidence of spewing (oily or sticky exudation). Al ihe end
of the 12-month period, type F, form U, class | material shall be tested for fungus resistance as specilied

in 4.%. i%.

} PP
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5. PREPARATION FOR DELIVERY

5.1 Packaging. - Packaging shall be level A or C as specllied (see §.2).

9.3.1 level A. -

%.1.1.1 Form F {fiim). - Each roii shaii be wndividually wrapped in not less than 30-pound Besis weight
xraft paper, waxed on one side only (waxed side out), and securely sealed with Z-inch width, nler-resisiuﬂ
tape conforming o type M, class 2 of Specification PPP- T-60. The tape shall be applied in such lengths that
it will 2ntarely surround m roll and lap on itsel! at least 2 inches. Rolls shall be further packaged individ-
ually in & suitable style corrugated or solid fiberboard box conforming to Specification PPP-B-636. Adequate
-double faced cormurated pads chall be used 1o protect the ends of the rolls arainst damage in shipment and
storage. Wrapped rolls may, when required by the bureau or agency concerned be packaged mdmdua)ly in
snug-fitling cylindrical containers, securely capped and sealed.

$.1.1.2 Form T ( .- Tape shall be tightly wound in rolls on cores. A number of rolls placed end
to end, sulficient to appro:umatc 2 24-inch length separated from each other by cardboard disks, shall be

wrapped in 30-pound basis weipht kraft paper, waxed on one s'de only (waxed side out), and securely sealed
‘PP“’ Ppoun k pay J

with 2-inch width, water-resistant tape conforming to type Il, class 2 in Specification PPP-T-60. The tape
shall be apphed m such lengths that §t will entirely surround the roll and lap on itself at leust 2 inches.

Wracped rolls of tape {approximately 24 inches in length) shall be further packaged indjvidually in 2 suitable

siyi. corrugated or solid fiberboard box conforming to Specification PPP-B-636.

Fo B fobocat  ®mA __ feoc:io bad fe salle Soamm € dnaunladi .L'g! 1 ha ‘ anad in sanlnrmance

E

3 M!_u_ - Wll!l! ‘l\ll’lu.m i TULLS, SVIIN & MU Ill-l SN B - |G TH I CURLV MismdL E
with 5. 1 l lor 1 2 as applicable. Flat sheets when furnished shall be adequue\y protected againgt
damage in mpmem and stor:,,e by the use of chipboard separators. They shall be wrapped in 30-pound btasis

weight krali paper, waxed on one side only (waxed side out), and securcly scaled with 2-inch widih, water-

resistant 1ape conforming 1o type I, class 2 of Specification PPP-T-60. The tape shall be applied in such
lengths that it will entircly surround the roll and lap on itself i least 2 inches.

2/ Traces of growth may be defined as scaitered, sparse fungus growth such 8s might develop from an un-
usual mass of spores in the original inoculum, or upon an occasional extranecus bit of debris. (Contin-

s cobwcbby growth, cxtending over the entire suriace of ihe specimena, even though not mecessariiy ob-
curing the specimen should be rated as 2.)

§

4
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5.1.1.4 Form U (tubing). - Reela ozmuagmnuwmmywwmn«lmmsoammu
weight kraft paper, waxed on one side only {(wazed side out), and securely seaied with i-inch width, water-
Tesistant tape conforming to type I, class 3 of Specification PPP-T-80. The tape shall be applied in such
lengths that it will entirely surround the roll and isp on itself at lsast 3 inches. Reels of tubing shall be fur-
ther packagad in suitable style corrugated or aolid {iberboard boxes conforming o Specification PPP-B-636.

5.1.2 Level C.- hsulation shall be paciaged in ueoftnee.m the supplier's commercial practice.

3.2 Packing. - Shipping containers shall contain an identical number of ftems of one type, form, grade,
2lass, size, and color. Packing shall be level A, B, or C as specified (see §.3).

$5.2.1 Level A.- Mhsulation, hged as specified (see 8.2), shall be packed in any container specified
o fnl

in th ___W{a_l‘n_’g gpecifications at the ant tion of the eontrador,

Specification Type or clasa
PPP-B-878 Class 3
PPP-B-585 " Class 3 wse
PPP-B-591 Overseas type
PPP-B-60! Overseas type
PPP-B-621 Class 3
PPP-B-836 Clags 3

Box <losurz and strapping shall be in aceoidancz with the applicable box specification or appendix thereto,
Zxcept that {iber boxes may be bmnded with reinforced {ilamant tape in accordance with the appendix 0 Speci-
{ication PPP-B-6836. The gross weight of wood boxes shall not excaad 200 pounds.

5.2.2 Level B.- Insulation, packaged as specified (see 6. 2) shall be packed in any container specified
in the following specifications at the option of the contractor:

Specification Type or class
PPP-B-576 Class 1
PPP-B-585 Class 1 or 2 use
PPP-B-581 Domestic type
PPP-B-801 Domestic type
PPP-B-836 Class 2

Box closure shall be as specified in the applicabie box specification or appendix thereto. The gross weight
of wood boxes shall not exceed 300 pounds.

5.2.3 Level C.- Isulation, packaged as specified (see 6.2), shall be packed in a manner which will
tnsure acceptance by common carrier and safe delivery at destination. Shipping containers or method of
shall conform to the Uniform Freight Classification Rules or other carrier regulations as appiicabie
to the mode of transportation.

5.3 Marking. - In sddition to any special marking required by the contract or order, interior packages
and exterior shipping coatxiners shall be marked in accordance with Standard MIL-STD-129.
€. NOTES

6.1 Intended use. -
1.1 % - This type of material is intended for ultrs high-irequeacy applications. R possesses
cxeouent properties which remain practically constant ower & wide range of frequencies, tempers-
tures, and bumidities, and bas a very low loss factor.

6.1.2 Type B.- This type of material is intended for applications requiring a good dielectric strength,
fairly low loss factor, good moisture resistance, and good insulation resistance.
»

- The soamnline wlae ahall bha o ancnwmldacman wdakh MY? Ot 1AP

4 < 72 7 1 Comnline Ala
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6.3.3 ?‘Q‘e €. - This iype of mmnerial is miended for applicaiions requiring guud dielectzie strenpih,
farcly dow Los acior, and a Telatively dugh degree of heat resisiance wilh 3omz sarzifice 10 wolsture re-
mi2d e MmN
WEDLISNT

1.4 ‘rype D.- This type of material is intended for radio-frequency applications requiring very good
} ' h, fairly low loss factor, and fair moisture Tesisiance.

6.1.5 Type E.- This type of material is intended for applications having excellent mechanical strength
¢ ine £ ¢ a i

is initended fur general-purpose Hectrical applicsiion

iw

8.1.% Type F, grade 2.- This type of materizl is intended 23 2 high-elongation. elastic material with
good elecirical properties, suitable as an alternate for Tubber insulating tape in cable or other apptications.

8.i.7 grade b. - This type of material is iniended a3 a high-eicagation, elastic material i.ﬁi
ai 1o tyse }" gr n ;é “vih less rigidity Al low lemperaturas and other charactaeristics requirad for azro
aauical applicalicaa.

5.1.8 F, grade c.~ This type of maierial Is intendod 22 2 Mghaalmclllm eiagtic material simi-
jar to type ;, ;riﬂe a2, bul suitable for operation at higher temperatures {105°C. ).

8.1.2 Type G - This type of material is intended for applications reguiring good diziectric strength,
airly Jow 1oss lactor, excellent mechanical strength and heat resistance.

6.2 Ordering data.- Procurement documents should specily the following :
{x) Tme aumber, and date o! this specifieation.

(b‘ A]yt lwuu‘:"d (See 1.2.}

{c) Form required, lnd whether form 3 is to be furnished flat o7 in volla. (Bece 1.2.)

(d) Grade required for type F. (See 1.2.)

{e) Class required. (See 1.2.)

() Color, \f required. {Se 5.2.4.) Available calors iacluds thiose spociiied in table XTIV,

FTable XIV. - Available colers.

Form ¥ and Form § and
Type sublorm T, ’ Sublorm T, Form U
A Naturai {unpigmented bui Ratural {unpigmenied but
slightly tinted) slightly tinted) black,

white, or red.

B Clear transparent Clear transparent

C Clear transparent Clear transparent

D Clear irangparent Clear transparest

E Natural (yellowish) Naturai {yeliowighj

) 4 Black Black, white, red, bluve
or iranspareat (clear or
slightly tingad).

G Clear transparent Transivceat smacescozescoe

{g} Dimensions required. {See

Forms F, 8, and T:
Thickness, width, and length of material an 7oll,
Diameter of roll and mapdrel.

Form U:
Number of fest required.
Number of feet in singie reei. {Bee 3.3.4.)

Nominal inside diameter thickness. (Bee tabies VID or IX. )

@
3.9

SVEY WUARLIE ®XVWIU LNO CIITUMYETANCA. " THKA QUSEN~a AF oho
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Mominal wall thickness. (See table VIO or XX. )

Size number for AWG-size tubing. {See table VTii. )
{n) Whether Form T is for application by hand or machine. {See 3.3.3.}
{1) Number of pounds required for forms 7, S, and T.
(j) Level of packaging and leve! of packing required (see 5.1 and 5.2}

6.2.1 Procurement documents should specify that bidders ﬂmil submit wih their bids a statemem in
triplicate showing:

{a) Diameter of roll or reel in inches.

(b) Weight of roll or reel.

{c) Number of feet per roll or reel.

(d) Number of feet per pound of material.

6.3 With respect to products requiring gqualificztion, awards will be made oanly for such products as
have, prior 10 the 1ime se!l for opening of bids, dbeen tested and approved for inaclusion in Qualified Products
Lis! QPL-631, whethey or not such producta have actually been 30 listed by that date. The anemion of the
suppliers is called to this requirement, and mamifacturers are urged (o arrang? (0 have ihe products that
they propose to offer to the Faderal Government tesied for qualification, in order ibat they may be eligibie
to be awarded contracts or orders for the products covered by this specification. The activity responsible
for the qualified products hst is the Bureau of Ships, Department of the Navy, Washington 25, D. C., and
information pertaining to quatification of products may be obtained [rom that activity. Application for
gqualiication 1ests shall be made in accordznce with "Provisions Governing Qualification” (seec 5. 4).

6.4 Copies of 'Provisions Governing Qualification’ may te obtained upon agplication to Commandung
Dificer, Naval Supply Depol, 5801 Tabos Avenuz, Philadelphia 20, Pennsylvania

6.5 Sources of stock fungus cultures. - The test fungi designatad for use i tests may be obtained Irom
the Armnerican Type Culture Coliection, 2029 M Street, N. W., Washington §, D. C.

6.6 Suggested weights per roll and feet per roll—forms F, S, and T.- For information of purchasing
activities, suggested weignis per roil and feet per 7oll of {orms F, §, and T (machine taning only) material
are specified in table XV.

Table XV. - Suggeasted weights per roil and feet per roil {iorms F,
S and T {machine taping)).

Width
(inches) Pounds per roll Approximate feet per roll times thickness in inches v
. ) ) - o :
Types A and Types B, C,
Type A Other types F, grade a and G Type D Type E
0. 50 0.35 0.50 1.80 1.66 1.93 1.27
.15 . 52% .15 1.80 1.66 1.93 1.27
1.00 .70 1.00 i.8 1.66 1.83 1.27
1.2% .87 1.25 1.080 1.86 1.93 1.27
1.50 1.05 1.50 1.80 1.66 1.93 1.27
2.00 1.40 2.00 1.8 1.86 1.93 1.27
2.50 1.75 2.50 1.8 1.86 1.93 1.29
3.00 2.10 3.00 1.80 1.68 1.93 1.27
6.00 4.20 6.00 1.9 1.86 1.93 1.7
12.00 8 & 12.00 1.8 1.86 1.03 1.27
24.00 16. 80 24.00 1.8 1. 66 1.93 1.27
36.00 25.20 $6.00 1.9 166 .| 1w 1.21
1/

=’ Feet per roll can be obtained by dividing by thickness in inches.

6.7 Signal Corps restriction on use of "'spaghetti’” tubing. - Form U imsulation, often called “spaghett!”

tubing, should be used on Signal Corps equipment only with the express approval of the contracting officer.

30
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% 3 Table ¥ is lor use by Deparimes) 0/ Navy personnel waen a3piving 1ulnny 1 Nu¥y azplicandns
covered by Drawag 5620273980, Sec 1V

Notice. - When Government drawings, specifications. or other daia are used for any purposc other ihan
in connection with a definitely related Government procureimeni operanion, ihe ¥Unied States Gsveramen
thereby incurs no responsibility nor any obhpation whatsuever and the fact that the Gevernmen mav have
formulated, furnishcd or in any way supplied the said drawings. SpecifiCations. or other daig 15 pot 10 Ix
regardea by implication or otherwise as 1n any mauner licensing the holder or any other persor or vorpora-
Lo, OF conveying any Tights or permiss:on® manufaciure, use, or scll any patented invennion that My A
aay way ve relaied thereld

Proparag activi
Navy - Shaps
{Pruject 54700058

Custudians:
Army - Sig
Naey - Shaps
Az Farer -~ DAY
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