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This spccification has been approved by the Department of Defonse and io man-
datory for uss by the Departments of the Army, the Navy, ond the AW Fores.

1. SCOPE

1.1 Scope. This specification covers glass
cloth, or oriented nonwoven parallel aligned
glass fibers, epoxy-resin, plastic thermoset-
ting sheet material primarily for electrical

insulating purposes.

1.2 Classification. Laminated thermoset-
ting sheets shall be of the following types,
as specified (see 6.2):

Type GEE — General purpose type.

g r=

Type GEB — High temperature type.
2. APPLICABLE DOCUMENTS

2.1 The following specificaiions and stand-
ards, of the issue in effect on date of invita-
tion for bids, form u part of this specifics-
tion to the extent specified herein:

SPECIFICATIONS
FEDERAL
L-P-406 — Plastics, Organic;
General Specifica-
tions, Test Methods.
PPP-B-585 — Boxes; Wood, Wire-

bound.

__a ___8

— B oxes, Fiberboara,
Wand_Maabtad
TV VBT s vease

— Boxes, Wood, Cleated-
Plywood.
— Boxes, Wood, Nailed

i‘l-.ll‘l T M"_F‘rl”.

— Boxes, Fiber.

— Tape, Pressure-Sens-
tive, Adhesive, P»-
per, Water Re
-i-f.n:

— Tape, Pressure-Sensi-
42era TMlamant B-—.'

WVGy & simasvasw

PPP-B-636
PPP-T-7€

PPP-T-97

MILITARY

MIL-B-10377 — Boxes: Wood-Cleated,
Veneer, Paper

Overlhaid.
MIL-1-10547 — Liners, Case, Water-
proof.
STANDARDS
MILITARY
MIL-STD iar} or Ship
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(Copies of specifications, stanaaras, drawings, and
publications required by econtractors In connection
with specific procurement functions should be ob-
tained from the procuring activity or as directed by
the mM.D alfisas )

2.2 Other publications. The following docu-
ments form a part of ﬁxis speciﬂcstion to

AL _ __A__& ____‘&_23 % ___°2_ j (0 PRgRp PPN Py

the extent specified herein. Unless otherwise
indicated the issne in effect on date of invi-

peeiedie 2o enw - e wwe ws.

tation lor bids shall apply.

AMERICAN Soctery FoR TESTING
MATERIALS
NIKN . Mathada ~Af Taata for A Ca.
AF AWV T JACUIIVUMED Wi AGOPW AVA &7V Wea

pacitance, Dielectric Con-
-stant, and Loss Character-
istics, of Electrical Insulat-
ing Materials.
D229 — Method of Testing Sheet and
Plate Materials Used for

EMendelnn) Taaelablowm

I#ICCLIL ICAL AIIDUIBVIVIL.
{Application for copies should be addressed to the
American Society for Testing Materials, 1918 Race

St., Philadephia 8, Pa.)
OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.
(Application for copies should be addressed to the
Officia! Clnuﬁcntion Committee. 1 Park Avenuve at

ea_a o AW ede A Y
oora oL, "E' AUTA lv, a%. A.)

3. REQUIREMENTS

resin LAETrMOBsettling 8neéews fui'nished under
this specification shall be a product which

viiad S

has been tested, and passcd the qualifica-
tion tests specified herein, and has been listed
on or approved for listing on the applicable
qualified products list.

3.2 Material

3.2.1 Construction. The material eshall
consist of plies or layers of glass cloth or
nonwoven parallel aligned fibers properiy
impregnated and bonded with un epoxy-
resin compound or binder, oriented and pro-

cessed to conform to thxs specification.

2

3.2.2 Property valuea. The material shall

nvn?%qu nnln-- nh !n

nfarmwm ¢ta tha
coniorm 0 Ine properiy vaiues ahown

tables IV through 1X as applicable. The

values obtained for each set of specimens
taken from the same sheet shall be averzged
before comparison with the applicable table

3.2.3 Uniforunity. All sheets of any lot shall
be uniform in texture and fini

3.2.4 Surface defects. The material shall
be free from blisters, wrinkles or cracks,
and free from other smail defects such as
dents and heat marks to the de-
zree that the usefulness of the sheet will not
be affected. The material may contain
streaks due to differential coloration of vari-
ous warp or filler threads of the glass fabric

2 £ £ 4y

or of hilament of the nonwoven parauel augn-
ed fibers.

D

\ N
au.nea,

3.2.5 Warp or twist. The warp or twist of
material as delivered shall not exceed that
shown in table I (see 4.7.9). Percentage of
warp is given in terms of the lateral dimen-
sions (length and width) of the material
and percentage of twist is given in terms of
dimensions from one corner to the opposite

corner.

TasLe 1. Worp or twist,

| Permisaibie varia-
tion, en basis of
Thicknens 36-inah
dimenaion 3
- Marimum
Inch percent
Vi o under Yjig .-...oieennnnn 5.00
ietounder ¥ ................ 2.50
3% to %%, inclusive .., 1.00
Over 2%, up to and mcludmg % 0.50

1Thass values do pot apply 1o cut pieces but anly to shest
sises as manufectured For any standard sheet slse otber thas
86 inches, use the followimg formmlas

] i=®
=
A eremsssss—"
b+ {ss)
Wharas
D == Parmissible deviation from straight sdpe tn inches for
the given leagth

Dst = Permlssihls dsviation in lsches for 34 inch length
L e Tbe given length in inches
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Dim

[X]

mensiong and tolerances,

(7]

.3
33

3.1 Length and width. Unless otherwise

specified by the bureau or actxv:ty concerned,
the manufacturer’s standard sizes between
24 50 incha in width and between 36

S Yo AL MY L
11 JEngul wil pe ac

d width of sheets may v

wa easleaas aZad =

under the manufacturer’

N
b,
]
3
(-7
Ol

MIL-P-18177C

onuniform standard aheel di-.>-
ad e cu 'a

uttine anantmana fnr to:,

g specimens
this apecification shall not be
cause for rejection, unless particular dimec-
sions are specified. When particular shect
dimensions arc specified (see 6.2), the per
missible variation from the specified length

or width shall be as shown in table IL

Tanre 1I. Permissible variations in length or sidth.

Pormicsible varistisns in ngth
ar width. in bnches (+)
o € inches and Ovwer 6 to under 34 inches and
wnder I 34 inches ‘ over
Inch -
Up to % melusive ccccvvecnanee 0.010 l 0.01 i 5
114, ¢o K inclosive | . ... 012 .017 | Lae

8.8.2 Thickness. Sheets shall be furnished
in the nominal thicknesses shown in tabie
111, as specified {see 62). At least 90 percent
of the area of the sheet shall be within the
variations shown in table III, and at no
point shall the thickness as measured vary
from the nominal thickness by a value greab
er than 125 percent of the permissible vari-
ations.

3.4 Machinability. The material shall be
such that it can be drilled, tapped, sawed,
and machined in aii directions! in accord-
ance with the manufacturer's recommended

......... splitting, or
otherw:se impairing the material for gen-
eral use.

otherwise speci-

conceer ned, the

A4
shects shall be semi-gloss

roduced b) he laminating operation.

3.6 Marking. Each full-size sheet shall L.

legibly marked with the manufacturer's
______ boem dncnm el aemd Al o A 'I'L- — bl
HNAIRI U LTAUCINATA, dNU LT LY pe. 2ae nicwns

bureau or activity conce rued

3 The nature of Inminsled metrrials necersitatas srecla) pre-
eaution when drilling and tarping psraile]l to lamination.

Tamx I1I. Thicknessos 3. ¥

Pormissible
Decimal varistions
Inch eguivalemt ia lneh ()
tn lnah
Vaa 0.081 0.0085
344 047 0078
144 0828 0078
%4 -094 000
% 125 012
L P . .166 015
*a ! 1875 o1
T4e 219 021
% 260 022
e ) 3126 026
5 376 .080
Aa .438 083
% 500 038

t On shests of nominal thickness net listed in this table. the
permisefble varistions shall be the same as for the next gyvemter
thickness.

? Thicknessas less than 1/32 inch may um glass cloth of
thinner weave. or nonwoven paralisl aligmed fibers with o
thinner web, but in no case shall the .material consist of _
than twe plies of cloth or web. Permissidble variations Ia thiske
nens for shests of approximately 0.007 to 1/52 inch ahell emm»
form tw best commercial practies.

3.7 Workmanship. The laminated materials
shall be manufactured by such process or
manner as to as.ure compliance with the re-
quirements of this specification.
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4. QUALITY ASSURANCE PROVISIONS

4.1 The supplier is responsible for the per-
formance of all inspection requirements as
specified herein. Except as otherwise speci-

fied, the supplier may utilize his own or any
athes iﬁMm Lacilitias and asarriccs an

W EESWE SIS PIRIA BE ABLIMVIGE WMV TG VILED &V

ceptable to the Government. Inspection rec-
ords of the examination and tests shall be
kept complete and available to the Govern-
ment as specified in the contract or order.

.
The Government reserves the right % per-

form any of the inspections set forth in the
specification where such {inspections are
deemed necessary to assure supplies and ser-
vices conform to prescribed requirements.

A9 Mascifsntion af tants Tha mmathnde 7
Wede L MEDDIMIGERLIWVEEI WA SEEWNIN 4T JITOLIIVUD VI
sampling, examination and tests shall be

classified as follows:
{a) Qualification testa.
(b) Periodic control tests.
(c) Acceptance inspection.

4.3 QualiCcation tests. Qualification tests
shall be condiicted at a laboratory satisfac
tory to the activity responsible for qualifica-
tion (see 6.3). These tests shzll consist of
tests spetified in tabes IV and VII, as ap-

plicable.

4.4 Periodic control tests. Periodic control

tests and gample thicknesses of material re-

[F N

quired for the tests shall be as shown in
tohloe V and VIIl ce annlicahla Thaaa teats

TSV I Y ARAy) MO GRPMIIGLIG. & IFOU

shall be conducted under the supervision of
the Government inspector at a laboratory
ratisfactory to the activity responsible for
qualification (see 6.3) at intervals of 2 years

alfloe nnalifnatine dactba hawa PR, P e |

| PR
S qia-ul“u-uvu WESLB NAVE UeEn OV PICVERR.

The tests shall be conducted on samples sze-

lected by the Government inspector. The ma-
terial for test shall be taken either from
production runs or from ma‘«rial manufao-
$romod Bee boalamlomiiae cmacemma. e ol e

tured by technigues represe: lative of pro-
duction runs. The material remainine after

test, if satisfactory, may be applied to the
contract or order.

ed to the activity resnonsnbe for qualification
(see 6.3) via the Government inspector, who
shal] certify that tests were conducted under
his supeniqion and in accordance with the

test pr occedures ;yc\lﬁed in this s..n:‘.h‘lcatiﬁa.

4.4.2 Approval action on tests. Upon re-
ceipt by the activity responsible for qualifi-
cation (%e 6.3) of the periodic control test

- danle me eselbbhdmmcar dhua

IC])UIL, dLllU" lU "ldl"l—dlll ur “.ILIIUII'\ L"e
approval will be taken on the basis of the
tect results. I periodic control test results are
not received by the activity responsible for
the qualification at the expiration of the 2
vear period, the approval wiii automaticaily
be withdrawn, and the product removed
from the Qualified Producte List
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« - Inspection,

shect of every lot shall be aubjected to ex-
amination to determine compliance with sec-
tion 3, except 3.1 and 3.2.2. Conformance
with 3.2.1, 3.2.3, 3.2.4, 34, 3.5, 3.6 and 3.7

shall be determined by vasl_x;a.l examination.
Conformance with 3.2, 5 shall be dctermined
as specified in 4.7.9. Conformance with 3.8.1
shall be determined by means of a sticel
acale. Conformance with 3.83.2 shall be de-
Qe'r“\!nc(! ns S“QQ!ﬁed. i t_hP American SO—
ciety for Testing Materials Publicaution D229.
1f any of the sheets fails to conform to any
of these requirements, such sheet shall be

rejected.

4.5.2 Lot accepiance iesis,
4.5.2.1 Lot acceptance tests shall be con-
ducted on material selected from production

lots offered under one or several contracts or
orders.

—

4.5.2.2 A production lot shall consist of al
sheeir of the same type of a given machin

a
run and of a particular thickness rany

shown in tables VI and IX, as applicable, and
offered for inspection at one time. (For in-
stance, sheets of 14; and *. inch thicknesses
fall within one thickness range (0.032 to
NNOAY aned o swanby,

0.094) and may be included in one produc-

UD :!‘
1

14 ]

tion lot). A machine run shall consist of all
of the material pressed from a coating op-
eration in which the basic resin and filler and
treating conditions are the same.

4.5.2.3 Sampling. Saumple sheets shall be

selected in accordance with table X and the
required number of spucimens shall be cut
from each sample sheet o= \hemﬁed in talle

VI and 1X, as dppllcahle. All of the tests of
tables VI and 1X, as applicable, shall be per-
formed on each specimen and the results on
the specimem avoragcd for each sheel and
________ - e [Ty 4 Asbae_

Compdrtu with the u'u‘uixcmuu.s W aewer-
mine conformar.ce (see 6.2).

Tasrz X. Sampling for lot acceptance t .o

Lot sioe- (sheste) | Sample (shests)
18 and under I 1
16 to 28 l 2
28 and over i ]

4.5.2.4 Acceptance or rejection of lots. It
any of the sample gheets tested fail any of

the tests shown in tables VI and IX, as ap-
plicable, the entire lot shall be recjected.

4.6 Condlitioning.

481 Nomenclature, The follow

.
4.8.1 Nomenclatur e following lettera

shall be used to indicate the respective gen-
eral conditioning procedures:

Condition A—As received; no special
conditioning.

Condition C—Humidity conditiouing.

Condition D—Immersion conditioning
in distilled water.

Condition E—Temperature condition-

ing.

Note. W‘amever s conditioning letter ia fol-
wed by an inferior 1 as D, a prior
u-mpv .rature conditioning has been car-

ried out.

4.6.2 Designation. Conditioning procedures
shall be designated as follows:

(a) A capita

nva
i

Il!
hat is
mer.sxon,
ditioning.

letter indicating the gen-

tal
condition of the -pec:men.

1di
as r

s

received, humidity, im-
or temperature con-

4-.-

duration of the cord.tlomng

Aacrraas

indipctine
Laiy UlE s Tee

A number in ng in

centigrade the - .nlitioning tem-
perature.

xty is controlled
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The numbers shall be separated from each
other by a slant mark, and from the capital
letter by a dash.
Examples:
Condition C-96/35/90—Humidity con-

dition, 96 hours at 35°C. and 90 per-
cent relative humidity.

Condition D-48/50—Immersion condi-

tion, 48 hours in distilled water at
50°C.

Condition E—48/60—Temperature con-
dition, 48 hours at 50°C.

4.6.3 Time tolerances. Oven conditioning
shall be followed by a cooling to room tem-
perature (23°C.) in a desiccator, and immer-
sion conditioning shall be followed by cool-
ing to room temperature in distilled water,
as specified in table XI.

Tasiz X1. Conditioning time tolersnces

Onditisniag Cusling
Comsmente
Candition Time tolerance Tume Thme Wisrwnes .
E-48/80 ' | —0 hours 16 hours —0 bours | Cool in dessicator. Start test within % bour
+2 hours or more after removing specimen from deasicator.
D-48/50 —0 hours 1 hour -0 hours Cool by immersion in a sufficient quantity of
D-24/23 +% bhour +2 bours distilied water to reduce the temperature to
23°C. within 1 hour. Remove individually as
needed, and wipe surface water off with a
cloth. Start test within 1 minute after re-
moving specimen from water.
E-1/108 —0 minutes | 2 hours —~—0 hours See water-absorption test (see 4.7.6).
46 minutes or more
D,~24/33 —~Ohours | ..... e | eeee. Sea water-absorption test (see 4.7.6).
42 hours
C-98/35/90 -0 hours vesese | esees Tests after humidity conditioning shall be
42 hours made on specimens in the humidity chamber
(eee 4.7.8).

4.6.4 Temperature tolerances. The condi-
tioning temperature tolerances shall be as
follows:

Nonminal temperature Tolerance (=)

Degrees C. . Degrees C.
23 2
35 1
s0. 2
108 2

4.6.5 Humidity tolerance. Tolerance on the

nominal relative humidity of 90 percent shal
be =+ 2 nereent.

Foevice

12

4.7 Test methods.

4.7.1 Definitions. In conducting tests, the
term “lengthwise” shall be interpreted to
mean that sheet direction known to be the
stronger in flexure. “Crosswise” shall then
be the sheet direction known to be the weak-
er in flexure.

4.7.2 Dielectric breakdown parallel to
laminations (step-by-step).

4.7.2.3 Specimens. The test specimens shall
be 2 by 3 inches by the thickness of the sheet.
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American standard tapered pins having a
taper of 14 per inch per foot shall be used.

For test specimens having a thickness up to
%2 inch, inclusive, number 3 American siand-
ard tapered pins! 3 inches long and having
a diameter at the large end of %, inch shall
be used. Drill two %ie-inch diameter holes,
centrally located, 1 inch apart, center to cen-
ier, and perpen‘licuiar io the faces of the
specimen. Using standard tapered pin ream-
er. ream holes to a sufficient denth {0 allow

the pins to extend approxlmately 114 inches
from the small end of the hole. The electrodes
shall be inserted after the conditioning of
the test specimen. Spheres having a 14-inch

dyamninr whon naroer an tho avtraomitina of

ESRE-$44 14 P ot SYaivas preAl i Vsl LIV LCALI IS IS W

the tapered pins, will decrease the tendency
to flashover.

4.7.2.2 Procednre. All tests shall be made
under oil at commercial power frequency of
60 cycles. One specimen only shall be tested
by the short-time method for the purpose of
providing a basis for the initial voltage ap-
plied in the step-by-step test. In the short-
time test, starting at zero, the testing voltage
shall be increased as uniformy as possible
at a rate of 500 vults per second. On the re-
maining specime: , the step-by-step method
shall be used. The initial voltage applied in

tha ctan_hv_aton t..:ct ahall ha gﬂ norsant of

Vi StLpTwy Tt VS Sias wl pravear va

the short-time breakdown voltage. The initial
voltage in the ste},-by-step tests, determinnd
as specified above, shall be applied for 1 min-
ute and the vo..age shall then be mcrcased

.___-_‘-...A.. Py J‘All, e X2 IRy ¥ gy

in increments as follows, hi uuulg the VOIlage
at each step for 1 winute:
PBreakdoum volizpe by Inerease of increment
short-time method im step-by-step methed
Kilovoita Kilovelta
128 ordesa . L........ of
Over 12.5 to 25, iaclusive 10
Over 25 w B0, inclusive. 25
Over 50 to 360, inclusive 55

? For information cn tapered pins. see Kents
Mechanicai Tnpinecrs Handbook, 12th Edition, De.
sign and Producticy, nage 15-14. (Thiz handhoak
may be obtained from John Wiley & Sons, Inc..
440-4tb Ave., New York 16, N. Y.)

4.7.2.3 Report. The breakdown voltage
shall be reported in kilowatts und the time

4.7 " minnr! slvomn
£.7 SMPLL: ILTeng

4.7.3.1 Specimm Specimens of sheets in
thicknesses of ig o 3% inch, incusive, shali

‘\. ’.c'oﬂ |n II‘IAB ‘)1/~ inahao he 12 3

fmal
HILICS Oy /g inin u:
thickness without buxld-up. Each specim.n
shall be notched in one edge (side}. Thc
notch shall be centrally located with respect
to the ends of the specimen. The angle of

1% Ao e
the notch shall be 45 degrees and the depil

under the notch shall be 0.400 + 0003 inch

with a curvature at the bottom of the noich
of 0.010 + 0.002 inch radius. Differeni zete
of specimens shall be cut lengthwise and
crosswise of ihe sheet.

4.7.32 Procedure. After the conditioning
of the specimen, the impact strength shall e
determined on a pendulum type Izod ‘~" .¢”

lmtcnmc A‘\CC\"'BW CO"ECE]OBB ‘ﬂnll oe in:.
for friction and \nnnﬂnnn lossee, The ¢ a}_“,_
men shall be located in the machine by means
of a jig, with centerline of notch on the 1. vel
of the top of the clamping surface. Ir the
striking position, the striking edge o: 1ne
pendulum shall be 0.866 inch from the eore
of the specimen clamp. The pendulum shal!
be released from such a position thai the
linear velocity of the striking edge at the
instant of impact shall be approximatey 11
feet per second, which is the linear velocity
corresponding to an initial elevation of the
striking edge of 2 feet, The blow ghall he

struck on the notched side. The p.air." v sci-
ting shall be recorded and correspondi::;: cor-
rection shall be obtained from a chart. Thais
chart shall be constructed by mensuring the

{riction and wuluabc nusw. .z'"ng the pPro-
nartinnate amount af thees lncee, uc the sor.

e wIVEIRIT SitiVmiiy Ve ROt avoew

rection factor.

.7 3.3 Calculations. The impact ~trength

LaKeén as ne enervry apsoroea in
‘.;reak:ng the specimen. It shall egual the dif-
{ference between t nergy remaining after

breakmg— t-he spec men_s snd the pendulum's
initial energy, and shall be expressed in foot-
pounds per inch of notch.

3
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4.7.4.1 Specimcens. Specimens of sheet in
thicknesses of 14, to 1% inch, inclusive, shall
be tested flatwise in accordance with method
1031 of Specification 1-P-406, except that

the dimensions and 'speed of test shown in
table X1I shall be used. Different seta of
specimens shall be cut lengthwise and cross-
wise of the sheet.

TasLz XI1. Dimensions of specimien and speed of test

NNewmioal

specimen Width of Length nf Span Spered of test

thisknem specimen spacimen par minute
Inch Inch Inches Inches Inch
Y2 1 2% 1% 0.026
Yo 1 3 1 .026
%2 1 % 1% .040
% 1 2 083
Re % 3 080
1 % 4 .106
% % 6 160
% ¥% 8 213

3 This span depth ratis §s gyesier than 16 te 1 in order to give clesrance h=tween moving head

and specimsn wupperts

4.7.4 Flexural strength (tested flatwise).

4.7.4.2 Procedure. The breadth and depth
of the specimens shall be measured to the
nearest 0.001 inch, The span lergth shall be
mensured 1o the nearest 0.01 inch, M» modu-
lus data need be taken. Care shall be taken
that the specimens are centered properly in
the jig prior to being tested.

4.7.4.3 Calculations. The maximum fiber
stress shall be calculated as follows:
) 3 PL
Maximum fiber stress = -E—-bd-’——
Where:
P = breaking load in pounds.
L = the span in inches.
b = breadth of specimen in inches.
d = depth of specimen in inches.

4.7.5 Bonding strengtk.

4.7.5.1 Spccimens. Specimens shall be 1 by
1 by 15 inch in size.

4.7.5.2 Procedure. The thickness of the
specimens shall be recorded. The test ma-
chine shall be fitted wih a head containing

14

a stec! ball 10 millimeters in diameter. After
the specimen has been conditioned, it shall
be placed on edge and centered accurately
beneath the steel ball so that the load is ap-
plied in the lenathwise direction of the speci-
men. The load shall be applied to the speci-
men until failure occurs. The speed of the
test shall be 0.050 inch per minute.

1.7.5.3 Report. The bonding strength shall
be reported in pounds.

4.7.6 Water absorption.

4.7.6.1 Sprcimens. The apecimens shall be
3 inches by 1 inch by thicknesas.

4.7.6.2 Procedurc. The specimens shall be
weighed individually and then subjected to
105°C. for 1 hour, cooled in a desiccator for
at least 2 hours, and reweighed (W,). The
specimens shall then be immersed in distilled
water for 24 houra at 23°C. They shall be
removed individually as needed, all surfaces
wiped off with a damp cloth, and then re-
weighed immediately (W.). The test shall
Legin not more than 1 minute after removal
of the specimens {from the water and shall
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be completed as rapidly ss consistent with
accuracy. Specimens Yo inch or less in thick-
ness shall be placed in a weighing bottle im-
mediately after wiping and shall be weighed
in the bottle. No correction shall be made for

Percentage of water absorption in 24 hours =

4.7.7 Dicleciric constant and dissipation
factor (at 1 megacycle).

4.7.7.1 Specimens. The specimens for di-
electric constant and dissipation factor tests
at 1 megacycle frequency, perpendicular to
Jaminations, shall be 4-inch diameter disks
or 4-inch squares cut from sheets 14 inch
in thickness.

4.7.7.2 Procedire, After the conditioning
of the specimens, the electrical measure-
ments shall be made by using a suitable
bridge method, a twin-T impedance-measur-
ing circuit, or a resonant-circuit substitution
method. The method used shall have an ae-
curacy of determiination of dielectric con-
stant of = 5 percent and an accuracy of de-
termination of dissipation factor of = 5 per-
cent but in no case closer than 0.0001. The
specimens shall have been covered on both
sides with metal foil using a thin layer of
petroleum as an adhesive, or with conductive
silver paint electrodes. The dissipation fac-
tor shall be directly computed from the in-
strument readings and shall bé considered
nominally equivalent to the power factor.

Note. For a complete discussion of theory, appa-
ratus, electrodes, and calculation, refer to method
D150 of ASTM Book Standards,

4.7.8 Volume resistivity and surface resist-
ance.

4.7.8.1 Specimens. The specimens for vol-
ume-resistivity and surface-resistance tests
shall be 4 by 4 inches in thickness,

4.7.8.2 Procedure,

MIL-P-18177C
the water-soluble matter.

4.7.6.3 Calculations. The percentage of
water absorption shall be calculated as fol-
lows:

W,-—-W,

100
w,

4.7.8.2.1 Volume resistivity. The test elec-
trodes shall be made of conductive silver
paint sprayed or brushed on the surfaces
of the specimen. The upper electrode shall
be in the shape of a circle 2 inches in diame-
ter. A guard ring 14 inch wide shall be lo-
cated concentrically with respect to the up-
per electrode and shall be spaced 14 inch
from it. The bottom electrode shall be in the
shape of a circle 8 inches in diameter. The
centers of the upper and lower electrodes
shall be centered as accurately as poasibie
80 that they are on the same axis. The poten-
tials applied shall be as follows:

Volums resistivity
|+ | ouord +

C — |

‘Lo-

The .volume resistance shall be measured
by means of a 500-volt megohm bridge ex-
actly 1 minute after the current is applied.
Tests following the humidity conditioning
shall be made on specimens in the humidity
chamber.

4.7.8.2.2 Surface resistance. Surface re-
sistance measurements shall be made on the
same specimens as those used for volume
resistivity. The test procedure shall be simf-
lar to that specified for volume resistivity.
except that the potentials of the guard and
bottom electrodes shall be interchanged as
follows:

16
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Surfoce resistonce
| 4 ‘ Low
— 1 [ Sy
—— - |
' - __A8& A
l UG T
SHEORS

The surface resistance shall be measured
by means of a 500-volt megohm bridge ex-~
actly, 1 minute after the current is applied.
Tests foliowing the humidity conditioning
shall k2 made on specimens in the humidity

@il WC JIIAUT Uil UpPueLIiiiveia i1 it srwmatis=sS Sy

4.7.8.3 Calculations. The volume resistivity
shall be calculated as follows:
RA

r= —
As

Where:

r = volume resistivity in megohm-
centimeters.

R = measured volume resistance in
megohms.

A = arca of guarded electrode in
square centimeters.

L = average thickness of specimen in
centimeters.

Surface resistance s shall be rcnorted in meg-

7.9 Warp and twist. The warp and twist

tcst shall conrorm to method 6051 of Speci-
fication 1L-P-406 (see 3.2.5).

4710 Heat regiztance (tupe GEB only).
The method shall be the same as specified
in 4.7.4 except that:

{a) Specimens cui iengihwis
GEB shall be pi
of

mndlhongng
2°C. and then be testsd at 150°
=+ 2°C.

lengthwise determined as specified in 4.7.4
shall be multiplied by 100 and recorded as
percent fiexurai sirengih retained.

5.1.1 Level A. The laminated plastic sheets
shall be wrapped individually or interleaved,
to protcct sheets from abrasion, using not
less than 25-pound basis weight kraft paper.

KA oL
packed in overscas type, wood c)eated ﬁber-
board, nailed wood, wirebound, wood, cor-
rogated or solid fiberboard, wood cleated
vencer paper overlaid, or wood cieated piy-
wood boxes conforming to Specification
PPP.-B-391. PPP_R_G21, PPDP_R-5RS, PPP-

1§ =JJdi,
R-636 (class ), MIL-R-10377, or PPP-B—
601. respeetively, at the option of the con-
tractor. Shipping contiiners shall hrve case
liners conforming 1o Specification MIL-1~
]0.) i7. base nners shall be closed and sealed

"

cation \ﬂL-L-]Oa‘l‘I (‘aﬁe liners for boxes
conforming to Specification PPP-B-636 may
be omitted provided ali corners and edge
seams and manufacturers joints of the boxes
are sealed with a minimum of 13} inches
width of pressure sensitive {ape conforming
1o Specification PPP-T-76. Box closures
chal) be as specified in the applicable box
specification or appendix thereto, cxcept fiber
boxm may be b'mded w xth t\pc confnrmmz

n
ihe .\p]wn dix thereta. The gross we'.g..t of
wood boxes shall not exceed 200 pounds;
fherbnird boxes shall not exceed the weight
limitations of the applicable box specifica-
tion.
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5.22 Level B. Laminated plastic sheets,
packaged as specified (sse 6.2) shall be
packed in domestic type wood cieated fiber-
board, nailed wood, wirebound wood cleated
plywoad or wood cleated veneer naper over-
la:d boxes of class 2 fiber boxes conformmz
to Specification PPP-B-591, PPP-B-621,
PPP-B-585, PPP-B-601, MIL-B-10377 or
PPP-B-636, respectively, at the option of

the contractor, Rox closnrea ahall he as sanael.

swa et AINIFn LANRTME WA Wi AW BeN MW

fied in the applicable box specification or ap-
pendix thereto, except strapping of class 2
of Specification PPP-B-636 fiber boxes shall
not be required. The gross weight of wood

havae ehall nat avaond 200 mannda ¢ ﬁhw'ﬁu\n-ﬂ

VUATD SIIAL JIVL TALIXU &VV PUBIIUD , VG UUes

boxes shall not exceed the weight limitations
of the applicable box specification.

52.3 Level C. Laminated plastic sheets,
packaged as specified (see 6.2) shall be
packed in containers w'nic'n will insure ac-

oY | nfa A;
lC}lb‘lllLl’ IJ’ l('llllllUI.l '.dll’cl auu ulc
livery at destination. Shipping containers
shall comply to the Uniform Freight Classi-
fication Rules or other regulations as appli-

cable 1o the mode of transportation.

5.3 Marking. In addition to any special

_______________ i bmm b [ ey

marking reqgiired by the eontract or order

or herein

sa A Tasay

interior and exterior shipnpning

container shall be marked in accordance
with Standard MIL~-STD-129.

6. NOTES

w® a8 ® ____
0.1 INienaeu nwe.

€11 Tune GEK. T\m CEE material is in-

Vehed i YJr NFasad sisisvs sins sw aer

tended for use in e]ectromu applications re-
quiring moisture resistance and high me-
chanical strength. The material is not in-
tended for applications requiring arc and

,,,,,,,

flame resisiance.

£19 Tunr CFR 'T‘vna GCER material is

§.1.2 Type GEB.
intended for use in apphcatmns similar to
those for tvpe GEE with the additional re-
quirement that class B (130°C. operating
temperature) temperature is involved.

MNI'-P-18177C

6.2 Ordering data. Procurement documents
should specify the following: *

(a) Title, number, and date of this
specification.
A Murrnn woannimed fawae 1 O)
¥ AJPC ITHYUIATAUM (TCTC 4dude)
(c) Sheet size and thickness required
(see 3.3).

(d) Whether sheets, smaller in dimen-
sions than specified in the pro-
curement document due to cub-
ting specimens for lot acceptance
tests, are acceptable (see 4.5.2.3).

fon O PR T
{e) Selection of

and 65.2).

ry A% N_ __*_ % —_— 2 ¥ 2 z PN
{I) Dpeciai MarxKing, i requirea (sée
[ 43}

werje

6.3 With respect to products requiring
qualification, awards will be made only for

such products as have, prior to the time set
for opening of bids, been tested and ap-
proved for inclusion in Qualified Products
List QPL~18177, whether or not such prod-

nnts haun nﬁ"th“\y hnan an lictad bu f‘nnf f‘ﬂfb

The attention of suppliers is called to this
requirement, and manufacturers are urged
to arrange to have the products that they
propos‘. to offer to the Federal Government,

PPN 17 - gy ¥ puguny mmdaem Slead Slame
l.esu:u lﬂr guainicavvin "l OTUCr wnAv sy

v ha Alnnhln tn ha awarded contracta ar

may
orders for the products covered by this speci-
fication. The activity responsible for the
qualified product list is the Chief of the
Bureau of Ships, Department of the Navy,
Washingion 25, D.C. and information per-
taining % gqualification of products may be

obtained from that activity.

abricated parts or mnlnmont Ra.

e
e “wisvams

guirements annhcable to fabncated parts or
equipment incorporating glass fiber base,
epoxy-resin, laminated material should be
specified in separate specifications or as part

of contracts or orders.

'L

17
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6.5 Certain provisions of this specifieation
are the subject of international standardiss-
tion agreement (ABC NAVY-STD-17A).
When amendment, revision, or cancellation
of this specification is proposed, the depart-

mental custodians will inform their resnes.

tive Departmental Standardization Oﬂu 0
that appropriate action may be taken re-
specting the international agreement con-
cerned.

Notice. When Government drawings, specilieatiens.
orounrdahmmdtwuvmdhr&nh

a8 B A B Y emeen® e
THARWIE UUVEIHIESS puv-

eomon 'lill a UCI“!II.I,
curemant operatioa, the United States Govermment

18

thereby incurs me responsibility nor any obligatioa
whatsocever; and the fact that the Government may
have fermulated, furnished, or in any way supplied
the said drawings, specifications, or other data is net
te be regarded by implication or otherwise as in any
manser licensing the holder or any other person or
corperation. or cenveying any rights or permission
to manufgcture, use, or sell any putenhd inventien
that may in any way be related thereto.

Prepariag activity:
Navy—Burean of Skips
(Project $330-0073)

Custodians:
Army—Signal Corps

. Becene of Shie.
NSV —wuicas o wuipe

Alr Veres
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- INSTRUCTIONS: In a continuing effort to make our siandardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the fines indicated, taped slong the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required inwrpretauon, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alieviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowiedgement wiil be maiied io you wiithin 30 days to iet you know ihai your commenia were received and are being
conaidered.

NOTE: This form may not be used Lo request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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