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(See 6.7)

MILITARY SPECIFICATION

PLASTICSHEET,LAM~ATED, THEIWOSE~INC,

GLASS-CLOTH,MELAMINE-REWN

Thu cpecifimthw tnondatorg /or me bu all Depart-
nunts and AgeIIckiI of t~c Dcp rtJllcll t of Jkjense.

L SCOPE

U ~hk specification covers type Gu
glaas cloth, melamine resin plaatic thermo-
aetting sheet materials.

2. APPLJC~~ DOCUIW~

2.1 The following docurnenta, of the issue
in effect on date of invitatkm for bida or
requati for appmvd, form a part of this
specifkation to the extent specified herein:

SPECIFICA~ONS

UU-P-268

PPP-B-636

PPP-T-76

Mxm’m

—Paper, Kraft, UII-
treated, Wrapping.

— BOX, Fiberboard

— Tape, Preaame-Sensi-
tive Adhesive Pa-
per, (For Carton
Sealing).

MIL-L-1OW —Linera, Case, aa~

Sheet, OverWrap;
Water - Vapox-proof
Gi Ixr.+n---nnf

vv4bbsap Auwa,

Flexible.

sT.4ND.4RiM

FmER&

FEIH3’IB406 — Plastics: Methods of
Testing.

MILITARY

ArIL-s’rwlo5 — Sampling l%cedu~
and TabIe8 for ln -
~pection by Attri-
butes.

MH4+’IB129 —Marking for Ship-
ment and Storage.

((kpk of WCifkaa, ***, tiwingll, d
publications ~ired by supplier’s in mmction with
s~ifx pmc-m~t f=ttbm Add be OkiYMd
from the WOCting -rnty or as directed by tk
coDtT8@iag Ollker.)

220W6!?PUW8U-L The fouowing &cu-
menta forma put of this 8PIcM=* to the

CEiEl
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extent specified herein. Unless otherwise in-
dicated, the issue in effect on date of invita-
tion for bids or request for proposal shall
apply.

.\ MERICAN SOCIETY FORTESTING
ANT MATERIALS
1)-150— .4-C Capacitance, Dielectric

Constant, and Loss Chmw-
terjstics of Electrical lnsu-
lat ing MateriaIs.

~.~~g — Methods of Testing Rigid
Sheet and Plate Materials
Used for Electrical insula-
tion.

D-495 — High-Voltage, Low-Current
Arc Resistance of Solid
Electrical Insulating Mate-
na}s.

(Application for copies should be addressed to the
American Society for ‘lcsting and Materials, 1916
Race Stm@, Philnde)phia, Pa. 19103. )

KENX MECHANICAL ENGINEERS
HANDBOOK

Design and Production
(Application for copies should be add-to John

Wiley ●nd Sons, Inc., 44o 4th Avenue, New York,
X, 1’. 10016.)

~’XITED ST.4nS TEsTING C’OBfPANy

Report of Test *83413
(.4pplicstion for copies should be addressed to

Bureau of Ships, Code 634C, Washington, D. C.
20360. )

OFFICIAL CLASSIFICATION COMMI-
L’nifonn Freight Classification Rules.

(Apppbtion for copies should be addressed to
the Wick) Classification Committee, 1 Park Avenue
●t wd Stm& N- York N. Y. 1~~6.)
(Technical society ●nd technical ●ssociation speci-

fications ●nd standards are generally available for
reference from hrarks. They ●e ●lso distribu@d
among technieal mps and using Federal ●gencies.)

3. REQUIREhlENTS

3.1 Qualification. Glass cloth. melamhe-
resin thermosetting sheets shall be a pti-
uct which has been @steal, and passed the
qualification tests specified herein, and has

km listed on or approved for listing on the
applicable quali.fkd ptiucta list.

3.2 MataiaL

3.2.1 Consh=ucfioN. The materiaI shall con-
sist of a glass cloth properly impregnated
and bonded with a melamine-resin compound
or binder, processed to conform to this speci-
fication.

3.2.2 F%operty values. The material shall
conform to the property values shown in
tables IV, VI, VII, and VIII. The values ob-
tained for each set af specimens taken from
the same sheet shall be averaged before com- 1parison with the applicable table.

3.2.3 Vnijomitv. All sheeti of any lot
shall be uniform in texture, finish, and speci-
fied properties, other than respect ta color
(see 3.4).

3.2.4 Sw-ja.ce defects, The material shali
be free from blisters, wrinkles or cracks, and
reasonably free from other small defecti
such as scratches, dents, heat marks, etc.

3.2.5 Warp or ttit. (Applicable only to
+eetg 36 inches and greater in length and in
width.) The warp or twigt o f material as de-
livered, shall not exceed that shown in table
1 (see 4.7.13). Percentage of warp is given in
terms of’ the lateral dimensions (length and
width ) of the material ~d percentage of
twist is given in terms of dimensions fmm
one comer to the opposite comer.

Inches M&u8t9u

1~~ b Undar %6 ~ 6.00
14s m wader % I
% to %, inclusive 1*OO
over ?4, up to and inchad- i
int% I 0.50

(he; % I S6

b

9
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3.3 Dimensions and tolemnces.

33.1 Lengt)~ and width. Unl~ otherwise
specified by the prwuring activity, the man-

ufacturer’s stinda~ siws betwmn 36 nd ~
inches in width and betw~ 36 and 96 inches
in length will be acceptable. The length and
width of shee~ may va~ 1 inch over or

under the manufwtitis stind,d :ize,
NonunifO~ s@da~ sheet dm}ells]ons
caused by cutting s~ime~ for test re-
quired by this s~ification shall not be cause
for rejection, unless particular dimensions
are specifid. Whe~~particular sheet dimel~-
sio]]s are specified (see 6.2), the permissible
variation from the specifid length or width
shall be as ahow~ in table 11.

TABUH. Petwigtible uariRttiw in Iexgti or wid~A.
1 PZ* -rixU*s in

Iea@b or +* in inck ( ??)

~~inal thiekmtu r
6 inebes and over 6 to 24inches

under Snd over
under

24 ban

Zneha
Up to %, inckive

0.015 1,;.,
0.010 .,-
.ol~ .017 ?4:

17/6+ to %, id~ive
.() ’15 .020 1:,.,

3?4B4to 1,inclusive ,018 .030 ‘ “1Ii
1%t to 11$:,inclusive .0!t2 .040 J<G
1~~,it tc)31,2, inclusive i

332 Thick rtess. Sheets snali ‘be furrtis}Ied
kt8W~)in tu~lo lTT 9MI at no pOilltVaimns S,,”s.u ... -. .“ ---, --

in the nomina! thicknesses show]l in table
shall the thickness as measurd VINY from

111,as s~ified (see 6.2). At l-t 90 pement
the nominal thickness by a value greater than

of the area of the sheet shall be withti the
1% percent of the permissible variatiol~s,

TABLEIIL Thtiknesse#, J, I
—— “------ —–”——T————

—-—— I --7=! l:E::)]n..bm% .875 .046

1 1.000 \
.049

1% 1.125 .053

1!; 1.2s0
I

.055

1% 1,376 , .05s

1% 1.500 .061

1% 1.62s
I

.064

1% 1.750 .067

1?4 1.875 .070
0 I 2.)()() .073

2!: 2.260 .070
2 k: 2.500 .085

~+ ! 3,750 \ .090

q \ 300’C .097
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3.4 Color. The material shall be furnished
in a gmy-white color obtained whe~l using
gkxm cloth with chemicai finishes or in a
natural brown color produced by heat treat-
ment of the glass cloth. The brown co]or may
cOlltain streaks Or be mottled, if it can be
shown that such nonuniform color does not
impair the performance characteristics of
the material

3.5 Machinability. ‘1’hematerial shall be
such that it carI be drilled, tapped, sawed,
and mzchined in all directions ‘ (see 4.4.1)
without cracking, splitting, or otherwise im-
pairing the material for general use.

3.6 Surface finish. UnIess othenvise speci-
fied by the procuring activity the surface
finish of sheets shall be semi-gloss as pro-
d~lced by the laminating opemtion.

3.7 Marking. Each full-size sheet shall be
legibly marked with the manufactumr’s
Esrne m trademark. T’% msbba- VA*4-bn+hnAn: qn-~:--

u86

shall be satisfactory to the bureau or agency
concerned.

I The natuxv of laminated material necessitates
SWM precaution when drilling and tapping pmal)ei
b laminations.

3.8 Workmanship. Laminated materials
shalI be manufactured and pmcenwd in a
cazwfu] and workmanlike manner, and shall
be free fmm defecti, other than with mupect
to color (ace 8.4), which may affect the
:Ippearance or serviceabili~.

4. QUALITY ASSURANCE PROVISIONS

4.1 Reupondbility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments a~ specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial Laboratory
acceptable to the Government. The Govem-
rnent resemes the right to perform any of
the inspections set forth in the speciflwtion,
where such inspections are deemed nec~~
to assure supplies and semices conform to
prescribed requirements.

.g.~ g~~~g~~~~~ t~*e @g!~fi*&~~ +-h

shall be conducted at a laboratory satisfac-
tory to the Bureau of Ships, QuaMcation
test~ shall consist of the tests specikd in
table IV. Application for Qualifkation tests
shall be made in accordance with “Provisions
Governing Qualification” (see 6.3 and 6.4).

)
1

\

b

) -----

4

●
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JuDkr
of
Pei-
M4

,ek-
B9

I I Vaharelluhd for@@h
Tata
w
●Poci-

- m a l

—.

Bst
m-
bwh

Pro9=w *
b e tad

)
I

_.. — —
i I
,

I{d60.0 ~.o ~.”

60.0 ~.o 46.0

1
s [ I&o 12.0
8 8.0 ~o

I)ielect&
breakdown
parallel to
hmiM-
tions,
st@p-by-
Step test

Imput
stren&@L
teattd
dgewk:

11
24
11
24

IMinimum h.7.2
-366,’50

;-48,’60

A

Cut length: .

144

I

-4

I

4

4

4

4

4

4

Wise
cuta-s

wise
nexural
strength,
k!ated
f)lltwiae :
cut lcl@-
wiae

(Jlt cross-
,*M

Cut le*-
Wiae

(jut cKJss-
Wiae

Bonding
strength

Water
d360@on

,7.3

i

1

~>Iinimum p. 80i.

I
E-WO/160 I

L7.4 1

1\

1

1

s ! ~,$()() 3
3

P

3 1,700
s s

I

1$00

0.80 0.70 0.40
4.7.6

4.7.6

3

I

I
I
I

at E-1/lo5; \
condition at , I
D,-24~3 I I

I I
706

I
I}faximum4 I
iI

I Mximum !

I)ielectric
comtant ●t
1 megacycle

L)issipation
factor ●t
1 mqfacycle

Volume
msistkity

Surface
resis~nce

Arc m!sist-

G%ic

~u-
krb

3
D-48/5014.7.7

I
0.02 ;D-48:50

G96!35/90

G96f’35#o

‘ D-48150

I

a

3

3

MO

4.7.7 4

4 IMinimum
I! megohm cm. ~

‘ Minimum I

I

rnegohm
i

!wnimum aecoa I
4.7.8

1Mloo
4 I 1

i
4:1

4.?.8

I I
i I

A

D-48/50
IWO,’ I 3

I I
i

I
I

5

.
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Flame
resistance:
Ignition
time

Burning
time

Analysis of
pyroly8is
products

carbon
dioxide
Carbon
monoxide

Ammcmi~
Aldehyd-
a$ H.
cHO

Cyanide 8s
HCN

oxides of
nitrogen
as NOZ

Hydrogen
chloride_ .~

3Short ttmm
~Steu-br-oW.
$ Notrequird.

I
4.7.11 ‘

I
i
I

I

4.7.12 \

1
~

I

1

1

t--
+——————i.-. . —

I I
I I

II
I I

8
8

8

I

I 4 I

. -——.-—-

4.2.1 oualificatio~) santpbs, The manufM-
turer shall furrtish three sheets ~f ~~~tetiiil

for qualification te9t9.

t.2.2 Test for propcrtl/ tdue.9. ‘I’wo spwi-
rnens from each sheet shall meet the require-
ments of table I\’.

4.3 Sampling for quality conformance in-
stwction. Sampling for quality conformance
‘kpection shall be perfomd in accordance
with the provisions set fotih in MIL+TD---.

purposes ‘of sampling, an inspection Jot ?0!
examination and teafi shall consist of a!i
material of the same ty~ and thichess
;ange uubmitti fur delive~ at one time.

8 140
8 100

( 15,000

1*(K)
2JO0

100

3 )
‘)

1

10 \

h
II

150

I 10’0

4.3.1 Nun~ber of 8ample8 for qtttity c~-
immuwe test,?. The mumtir of’ samples for
testing shall con:}ist of 1C perce~lt of the lot,
but not less than one nor more thm three
sheeti. At the discretion) of the cognizant
Inspwtir of Naval Matinal, if recent P~-
ductiorl has been tes~d in accordance with
4.4.1 and found to be in conformance aa
specified in 4.4.1, quality conformance te~~
may be waived on oyclers of less than 500
pounds.

4.3.2 lnspectw)~ oj the e)~cfit~m.

4.3.2.1 Exa?)lina~w?~ of the e?id itent. Ex -
ami~tion of tbe end item sMJJ be made UI
accod~w with the cbifiation of dcfw+~,
inspection levels and acceptiNe quallt~

)

6
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~ levels (AQLs) set forth below. The lot size, 4JLZ1.1 IhmubdOn of & end item for
fw PUWMW of determining the sample size dufedt ~n appeaYuwMand worknwndtip. The
in accordance with WLSTD-105, shall be sample unit for this examination shall be one
exp-ed in units of sheets for examination
in 4.3.2.1.1, 4.3.2.1.2 and in units of shipping sheet.

containers m 4.3.2.1.3.

S=mk Woe]
Appearance ........ .. ... . . . ... Color, not as specified (we 3.4).

~Notuniform texture or finiak

Any cuts, tears, holes or imperfections thatdftctaeniceability.
Presence of dirt, foreign material or hnbedded partidea.

Workmanship ........... ......... I&sin not completely bonded to glass cloth, exposed reinfomement.
Aiy separation or laminations.

~iarking ... ........ ... Not legibly identified as spacified (W 3,7).

4.3.2.1.2 Examktio)b of t)~e ewl ~tew jor d{mtiod defects. ‘1’le sample unit for this
examination shall be one sheet.

Smti w-
Length and width
(commemial sizes} Varies by more than * 1 inch from dimension specified or

pumhase order.
(cut sizes) Varies by more than the tolemnces indicated in table U.

Thickness . Varies by more than A tolerance indicated in table HI.

required in contract or

4.3.2.1.3 Eza)m”nation of prcpayation for sample unit for this examination shall be
deh~. An examination shall be made to one shipping container fully packed, selected
determine that packaging, packing and just prior to the closing operation. Shipping
markings shall comply with the require- containers fully prepared for delivery shall 4

menti of section

&zamw88

Packaging

Packing

Count
We:gbt
Markings

5 of this specification. The be examined for cbsure defects.

Mu{

\ot level specified,

~ateria)s or C OII$t?UL’tiO n not as specified.
Sheets not unit wrupped or interleaved; protectke wrapping not as specified.
Not level specified,

Ccmbirwrmaterial or construction not as specif led, closures notmade by speci.
f ied,or required methods or rnatefils.

.4nY non-conforming component, component m~~ing or ~the~j~e damaged!
affecting senic~bility.

Less ttm]] spec Ifmd or indmated quantity of sheets
Gross we~ght exc~ds ~pecified requirements.

Interior or exterior markingti (as applicable) omit&d, ilieg~b;e, incorrect, mcom.
pietror nd !n accordance with contmct requirements.

7

b
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4.3.2.1.4 Im?pection krcb ad acceptabk
qua/it~ levek (A QLs) /or examinatio?ls. The
inqxwtion levels for determining the sample
size and the acceptable quality levels
(AQLs) expressed as defects per 100 units
shall be as fo)lows:

&zamln8f90h poro~roph 1, evtc[,on i4wd AQL

4.32.1.1 I 2.6
4.3.2.1.2 2.5
4.3.2.1.3 s-2 4.0

4.4 End item feding.

4.4.1 Quulit~ conform }Ice testi)~g. Quality
conformance testing of the end item shall be
conducted in accordance with table V for the

characteristics as indimted herein for each ‘ -
lot uubmitted. The sample unit shall b one )

panel 12 by 12 i~hea ~ the thickness of the e

laminate. The warp and twist *~ as appli-
cable, shall be made on a fu)l size sheet a
pdon of which may be used for destructive
tests. The inspection level for determining
the sample size shall be %2 except that no
less than two sample units Bhall be randomly
selected throughout the lot. The acceptable
quality level shall be 6.6 expressed as defects
per 100 units. The lot size shaIl be expressed
in units of sheets, These specimens shall
then ~ drilled, tapped, sawed, and machined,
in all directions, in accordance with the man-
ufacturer’s recommended technique, to d-
txwmine conformance with 3.6.

TADLEV. fnurructions for tetting.
—-— -— +----- ——

Sleification rtfermco RAamta.SPpl. ta ; Numbo7 Rmulu rqwted M

I
Cha)sctei*t\c

I ~ tmcrmi-
~— —— nwomo

lndl~. 1 Lot per ~mpk Pw or Numen@lr
Requirement T=t rnahod

I
Unit

; 8’”-8 unit fdl ~ to n~t :

)
——- — —. —— — —— —1—~ —

I

As received condition / I,.
!Dielectric breakdown (parallel I

t i /
t olaminations) (applicsblc [
thickness range) Table VI I I

1I
Short time Table VI 4.7.2 x,~
Swp-by-step Table VI 4,7,2 x i.’ ~~ ~ Avg10f4 ~::::::., ‘:”

~
‘)~)exurd strength (apdicab~e ~ I

thickness ranm ) il1
Lengthwise ~ Table Y1 4.7.4 x ; ~ Avgof4 I I 1000psi
Crosswise Table VI, 4.7.4 xl

“~
Avgof4 I

1000 psi
Bond strength {applicable to ~ i (

$-3+ inch ‘thickness! , Table ~1 , 4.7.5 ~ x : Avg of 4 100 pounds
l$arp and twist

I
, Avgof2 ; 1 0.01 percent3.2.5 4.7.13

Yhchinability 3.5 3.6 ; 1] !X’

8
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I
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1

I _J——————— -1
000 i
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0 0-CDw i“

1
—’1

—— —— ..— —- - - --— —- 1

I
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5
I
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4.5 Perkxlic control inspection.

4.5.1 Select iol( of sowples and place Gf
te.ts. Periodic cent YOI tests and sample
thicknesses of material required for the tests
shall be as shown in table VII, Periodic con-
trol tesh shall be conducted at intervals of
3 years after qualification tests have been
completid. The tests shall be conducted on
samples se)ecti by the Government inspec-
tor. The material for test shall be taken
either from production runs or from material
manufactured by techniques representative
of production runs. The material remaining
after test, if satisfacto~, may be applied to
a contract or order.

4.5.2 Reports of tests. Five copies of the
periodic control test report shall be for-
warded to the Bureau of Ships (see 6“3) Yia
the Government inspector, who shall certif}-
that tests were conducted under his super-
vision and in accordance with the test prc’-
cedures specified in this specification.

4.5.3 Approval ~ction ot~ tests. Upon re-
ceipt by the Bureau of Ships (see 6.3) of the

periodic control test report, action to main- )-
tain or withdraw the approval will be taken
on the basis of the test results. If periodic
control test results are not received by the
Bureau of Ships at the expiration of the 3
year periods, the approval will automatically’
be withdrawn, and the product removed from
the Military Qualified Products List.

4.6 Conditioning.

4.6.1 Nomenchztwe. The fol)owing letters
shali be used b “indicate the respective gen-
eral conditioning procedures:

Condition A — As received; mo special
conditioning.

Condition C— Humidity conditioning.

ConciiIion D— Immersion conditioning
in distilled water.

Condition E — Temperature condition- g
ing. %

Noti. Whenever a conditioning letter is followed
by an inferior 1, as DI, a prior tempemture condi-

.) -

tioning has bet n carried out,

Downloaded from http://www.everyspec.com
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4.6.2 Desigmtio7~. Conditioning proced~~rc~
ehall be designati as foIlows:

(a) A

(b) A

(c) A

(d) A

capital letter indicating the gen-
era! condition of the specimen,
that is, as received, humidity,
immemion, or tempemture con-
ditioning.

number indicating in hours the
duration of the conditioning.

number indicating in degrees
centigrade the conditioning tem-
perature

number indicating relative
humidity whenever reIative
humidity is controlled.

The numbers shaIl be separated from each
other by a sl:mt mark, and from the capit:il

letter by a dash.

Examples:

Condition G96/35/90 — Humidity con-
dition, 96 hours at 35”C. and 90 per-
cent relative humidity.

Condition ~8!50 — lrnmersion condi-
tion, 48 hours in distilled watir at
60°c.

Condition E48/50 — Temperature ~on-

dition, 48 hours at 50”C.

4.6.3 Time tolerutic~. Oven conditioning
shall be followed by a cooling h room tem-
perature (Z3°C.) in a desic-tir, and im-
mersion conditioning shall be followed by
cooling to morn temperature in (iistilled
water, as specified in table V1lI,

TABLE VIII. Conditio)/ing tirw tokwancea. —.
I

Coad{tionlnC Cooling coQmQnt#

CAdltIoa I
Time t time

wlcrsnct, —. —’————— ‘ ! (Cool in desiccator, Start testwithin %
I

EA8/bO I -0 hour
1[

16hours or more -4) hour
{

hour after removing specimen fmm
E-200/160 ; +2 hours desiccator.

! ~
\ [

Cool by immersion in a sufficient qual-
ity of distilled water to reduce th(’

D-48 ’50 I temperature to 23°C. within 1 hour.
-O hour \ ~ 1 hour

(A hour
P-24/’23 I /+,2houm ~

I /

Remove indwdually as needed, and
(+ ~ hOur\

D.336/5tl
and wipe surface water off with a
cloth. Start tes$within 1 minu~ after

I( removing s~imen from water.I
I

;

!‘ -0 minute ] ! 2 hou= or mere I4 hour See water-absorption test (see 4.7.5)”
E-1/lo5 ,i -c, n]:nute:~
D,-24123

!-4 hour ~ ~ SW ~~ater-abso~tion test (see 4.7.6\.. . ..
~-2houm\ I (Tests after humidity conditioning shall

1
I

I

be made on specimens in the humid-
\4 !-l~ur )

GWWW j 0 h~(
ity chamber (see 4.7.8). Forced air

-. circulation shall be used in the hu”
! midity ehmnber. _—

.— . ..-— - —-—— ——

. .

1

)
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7- 4.6.4 Tetnpemtwe tolcratw~. The wndi-
tidng temperature tdemwea shall be a8
Wows :

Mm4ul
culb?a8tuw Tohmo9 (i).—.
--Dc#ue4 c. D8#?- c.

23 2
s 1
50 z
106 2
160 2

4.6.5 Humidity tolerawe. Tolerance on the
nominal relative humidity of 90 penxmt shall
be *2 percent.

4.7 Test methods

4.7.1. De/Wtiun8. In conducting testx, the
term “lengthwise” shall be interpreted to
mean, that shet direction known to be the
stronger in flexure. “Crosswise” 8ha~] then
b the sheet direction known to be the
weaker Lnflexure.

4.7.2 Dielectric breakdown parallel to
luminatiow dep-by=dep.

4.7.2.1 Specime7~. The test specimens shall
be 2 by 3 inches in the thickness of the sheet.
American Standard tapered pins having a
te.lwr of one-quarter inch per foot shall be
UW.A.For test specimens having a thickness
up b one-half inch, inclusive, No. 3 Ameri-
can Standard tapered pins 23 inches kmg and
having a diameter at the large end of seven-
thirty-seconds of an inch shall be used. Drill
two z, ~-inch-diamet.er holes, centrally b
rated, 1 inch apart, center to center, and
perpendicular to the faces of the specimen.
Eslng standard tapered pin reamer, ream
boles to a sufficient depth to allow the pins
to e~tind appmximatily 1YAinches from the
s,rnall end of the hole. For test specimens
haVIJIg a thickness over Iii up to 2 inch~
inciusive, SO. 4 Ameri~ s~n~~~ ~P~
pins 4 inch= long and having a diameter at
the large md of on~ua-r inch shall be
usd. MM two ?1~-inchdiameter holes, cen-

trally loded, 1 inch apart, center to oentxw,
and perpmdicular h the faca of the speci-
men. Wing dxmdard tapered pin reamer,
ream holes to a suficient depth b allow the
pins to extend appmxinmtely 1 inch from
the small end of the hole, The electrod-
shall be inserted after the conditioning of
the teat specimen. Spheres having a ++inch
diameter, when placed on the extremities of
the tapered pins, will decrease the tendency
to tkishover.

4.792.2 Procedwe. AI] tests shall be made
under oil, at commexvial power frequency of
60 cycles, One specimen only shall be tested
by the shorktime method for the purpose of
providing a basis for the initial volta=
applied tQ the stepby-step teat In the shox%
time ~ darting at WXW,the testing vo]t-
age shall he increased as uniformly MIpof3si-
b]e at a rati of 500 volti per second. On the
remaining specimens, the atepby-step meth-
od shall be used. The initial voltige applied
in the atepby-step tests, determined as
specified above, shall be applied for 1 minute
and the voltage shall then be increaaed in
increments as follows, holding the voltage at
each step for 1 minute:

BTakdoum dtage bv Iwmmad of mum
OAwt-the -e&d #n Uv-bwdep mcabod

Kv. Ku.

12.5 or less 0.5
Over 12.6 to 26, inclusive 1.0
Over 25 to 50, inclusive 2.5
over 50 to 100, inclusive 5.0

1.7.2.3 Report. The breakdolvn voltage
shall be reported in kilovolts and the time
required to break each specimen shall be
reported in seconds.

4.7.3.1 SpecinlelM. Specimens of sheeti in
thicknesses of I j to ?,~inch, inclusive. shall

~For information on taperwd pim H Kmti Ms.
chaniea) Enginem Rand*, 12th ~)ti~ Kbign
and %odnction, pagw 16-14.
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be tested in sizes 2~2 inches by $$ inch by
thickness without build-up. Each specimen
shall be notched in one edge (aide). The
notch shall be centrally located with respect
to the ends of the specimen. ‘l’he angle of
the notch shall be 45 degrees and the depth
under the notch shall be 0.400 ~ 0.006 inch
with a curvature at the bottim of the notch
of 0.010 & 0.002 inch radius. Different acts
of specimens shall be cut lengthwise and
crosswise of the sheet.

4.7.32 Procedure. After the conditioning
of the specimen, the impact strength shall
be determined on a pendulum type hod im-
pact machine. Accurate corrections @hallbe
made for friction and windage losses. The
specimen shaH be located in the machine by
means of a jig, with center line of notih on
the level of the top of the clamping surface.
in the striking position. the striking edge
of the pendulum shall be 0.866 inch from the
edge of the specimen clamp. The pendulum
shall be released from such a position that
the linear velocity of the striking edge at the
instant of impact shall be approximately 11
feet per second, which is the linear velocity
corresponding to an initial elevation of the
striking edge of 1! feet. The blow shall be

TABLt JX. Dlnwnsio]ts oj
—.

struck on the notxhed side. The pointer set-
t ing shall be mxmied md correapomiing
correction shall be obtained from a chart.
This chart shall be constructed by measuring
the friction and windage losses, using the
proportionate amount of these losses as the
correction factor.

4.7.3.3 Caleda.ttiIU. The impact strength
shall be taken as the energy absorbed in
breaking the specimen. It shall equal the
difference between the energy remaining
after breaking the specimens and the pen-
dulum’s initial energy, and shaU be expmmed
in foot-pounds per inch of notch.

4.7.4 Flawral 8trm@h (teded @tu.t&e).

4.7.4.1 Specimem. Specimens of sheet in
thicknesses of ?.~t to 3)4 inches, inclusive,
shall be tested tlatwise in accordance with
method 1031 of FEXMTD-406, except that
the dimensions and speed of txxh shown in .

table IX shall be used and that specimens
t

over 1/2 inch in nominal thickness shall be
,,

-
machined on both surfaces to a specimen
thickness of ~z inch. Different sets of s@-
mens shall be cut lengthwise and crosswise
of the sheet.

specimen and #peed al Wt.

4.?~4.2 Proccdur(. Specimens shal! be need b taken.
tested in accordance w~th meihti 1031 of
FEIMTDAW, except that the S* shown 4.7.4S C&WJ@@S. The cakmlatio~ shd
in table IX shall be used. No modulus data & made in acm~ce with method 1031 Of

I

.
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T FED-STD#o 4.7.8.2 Procedwe.

4.7.5 Bowii~tg atrengtk The test for bond-
ing strength shall be conducted in accord-
ance with method 1111 of FED+TD-406.

4.7.6 Wuttr absorption. The water absorp-
tion test shall be conducted in accordance
with method 7031 of FED-STD-406 with ?4-
h.our immersion.

4.7.7 Dielectric consta?dt and diwipai ion
ffleto?” (at 1 mfgwde)b

4.7.7.1 Specimens. The specimel]s for di-
electric constant and dissipation factor tests
at 1 megacycle frequency, perpendicular to
laminatims, shall be 4-inch diameter disks
or 4-inch squares cut from sheets lA{inch in
thickness.

4.1.7.2 Procedure. 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 msonant-cimuit substitution
method. The method used shall have an ac-
curacy of determination of dielectric con-
stant of =5 percent and an accuracy of
determination of dissipation factor of 35
percent 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 petrolatum as an adhesive, or with con-
ductive silver paint electrodes. The dissip-
ation factor shall be directly computed from
the instmnent readings and shall be con-
sidered nominally equivalent w the power
factor.
Nob. Fors mmplete dkussioa of theory, sppara-

hML,eleetrwk% ad cdculstion, tier to ASTM &
160.

4.7.8 Volume rel!idi~tity and svrface re-
.titance.

4.7.82.1 l:okme wistil+ty. The test elec-
trodes shall be made of conductive silver

paint sprayed or brwshed on the surfaces of
the specimen. The upper electrode shall be
in the shape of a circle 2 inches in diametir.
A guard ring 1A inch wide shall be located
concentrically with respect to the upper e~m-
trode and shall be spaced Y4 inch from it.
The bottom electrode shall be in the shape
of a circle 3 inches in diameter. The centers
of the upper and lower electrodes shall be
centered as accurately as possible so that
they are on the same axis. The potentials
applied shall be as follows:

The volume resistance shall be measured by
means of a 500-volt megchm bridge exactly
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 !% rfnce resist ante. Surface re-
sistance measurement shall be made on the
same specimens as those used for volume
resistivity. The tat procedure shall be simi-
lar to that sWcified for volume resistivity,
except that the potentials of the guard and
bottom electrodes shall be interchanged as
follows :

4.7.8.1 Specim. The specime~ fork- volume-resistivity and surface-resistance The surface reaiatame shall be meaaumd by

\ @sts shall be 4 by 4 inche8 by thiclms. mama of a 500-voR ~hm bridge eractiy

) 15
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1 minute after the current is applied, Tests
following the humidity conditioning shall ~
m~de on specimens in the humidity chamber.

J.7.8.3 Cu/culatiol/.S. The dume resistiv-
ity shall be calculated as follows:

RA
~,.—

L
Where :

T =

R =

.4 =

L=

volume resistivity in nlegohm-centi-
meters.

measured volume resistance in meg-
ohms.

area of guarded electrode in square
centimeters.

average thickl]ess of specimen in cen-

surface
ohms.

4.7.9

timeters.

resistance shall

Arc resistance.
test shall be performed
ASTM D-495. Tungstm
be used.

be reported in meg-

The arc resistance
in accordmce with
rod electrodes shall

4,7.s0 Pi(/tict ric .Ytre~l.qii(perptwdicltlar to
Iutninution-s, step-by -.~fcp t~.$t.

t.7.10.l Specirne)?.s. ThP test specimens
shall be of ~C,inch thickness and of sufficient
length and width to prevent flashover when
tested in air. (Specimens 1!? inches by 12
inches by 1L6inch are suggested )

4.7.10.2 Prm’d/’) ( . .41; tests shal! be made
in air, ~.t commercial pov:er frequency of 60
~~c]ej, in ticcordance ~rjthmethod 4~31 of
FED-STIM06 using ele~trodes 2 inches in
diameter and 1 inch in length with the edges
r{,iln~ed to a radius of ~~ iljch. One ~pe~l~~en
-,1~1.,~‘hd]! be te<ted by the ~hfJrt-~~mt method
for- the purpcse of prwviding a b~sis for the
mitla] vcd?age applied in the step-by-skp
test. In the short-time trst, starting at zero,
the testing vultage shall be increased as (mi-

16

formly as possible at a rate of 500 volts per
second. On the remaining specimens, the
stepby-step method shall be USA The initial
voltage applied in the stepby-step testshall
be 50 percent of the short-time breakdown
voltage. The initial voltage in the stepby -
step tests, determined as specified above,
shall be applied for 1 minute and. the voltage
shall then be increased in increments as
follows, holding the voltage at each step for

Kv.

12.6or leas
Over 12.5to 25, inclusive
Over 25 to 50, inclusive
Over 50 to 100,inclusive

4.7.10.3 Report. The

inawmtd JnQ?aOm
~ ~v =.-

Kv. —
0.6
1.0

‘ %6
ho

time to break each
specimen shall be reported in seconds. The
dielectric strength in volts pr mol. #

4.7.11 J%m reti8fance. Flame resistance I.~
shall be determined in accodance with
method II of ASTM D229 with the following
exceptions:

(a) Determination of weight and
weight loss, such as in Mniticms,
apparntus, procedures, calcu~a-
tions ant report sections, are not
applicable.

(b) Flame cuhnet. The %B-inch dot at
bottom of the flame cabinet shall
be on all 4 sides. The door shall
be provided with a 114 inch diam-
eter peep hole located directly
opposite the heater coil when the
door if closed. The hole shall be
kept closed during testing by
means of a cover.

(c) Pyrometer. The means of correc-
tion frorr. black-body radiation tcl
actual conditions of this test
shall be delineati as follows:

(1) ~%m a pyrometer calibrated for
black body emission IS UStit

..
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6’ C. shall be addwl to the PY-
nmeter reading to obtain the
true temperature of the
Xichrome 1’ coil.

(d) Speciwen8. ,Test specimens shall be
as follows:

(1) Specimens shali be ~ ti 0.036
inch thick machined to IIs a
0.01 inch wide and 10 = 11,,
inch long.

(2) The test sample shall consist of
5 8amples.

(e) Calibration. In the ctilibration of
this equipment adjust the heater
current to obtain an equilibrium
temperature of 860 a 2° C.

(f) Calc44hztian uf hrning time. .4s-
range the 5 values of burning
time in increasing order of mag-
nitude, as T,, T,, T.., T,, and T .
Compute the following ratios:

T: — T, T, — T,
and

T, — T, T, — T,

If either of th~se ratios exceeds 0.642 then
T, or ‘J’- is judg~d to be abn(wmal and is
eliminated, The burning time reported shall
be the average of the remaining four values.

4.7.12 A tmiy~i.~o) P,VJo!~l.~i.~plod~~c!s. The
method described in L.’, S. Testing Com-
pany’s Report =8341: shall be used. Speci-
mens ~~ inch b!. 5 inches shitll be cut from
a 1/: inch sheet for testing.

4.7.13 l!”a~p und t /ci.Qf. The warp and
Wiat test shall conform w method 6051 of
FED-STIMO1 (see 3.2.5).

5. PREPAR4TNlX FOR DELIVERS

5.1 Pa&giag. Packaging shall be level .*
or C, as specified (see 6.2).

5,1.1 &rd A. L’nk.ss otherwise specified.
laminated sheets shall be wrapped individ-
ually, or interleaved to protect them i’rom
abrasion, using kraft paper conforming to
UU-P-268 or equivalent commercial quality.

5.1.2 LCIY4L’.Packaging shn]l be sufficient
to accord adequate protection against deteri-
oration and physical damage during ship
ment from the supply source to the first re-
ceiving activity for immediate use. This level
may conform to the supplier’s commercial
practice when such meets the requirements
of this level.

5.2 Puking. Packing shal! be level A, B or
C, as specified (se 6.2).

3.2.1 Lrrrl A, Laminnteci sheets. pfickaged
its specified (see &2), shall be packed in con-
tainers conforming to Clfiss ‘Weather-resist=
ant of PPP-B-636. Shipping containers sha 11
have case liners conforming to MIL-L-
10547. Cii~~ liners shall be closed and seaki
in accordance ~vith the tippendix to MIX-L
10547. Case liners mny be omitted provided
all joints ~nd corners of the boxes are sealed
with miuimurn 1)2 inch ~vide tape conforn~-
ing to PPP-T-76. Shipping containers shfill
be closed, strapped Or banded in accordan( e
with the box specification or tippendls
thert to. Fiberboard hmes shall not excte(i

the wei~ht limitations of PPP-IM36.

32.2 Lttif I R. Laminated >heet-~, p;wkagxd.
w specified (see 6.2), shall be packed in ccc-
tniners conforming to CIHSSdomestic of

PPP-B-636. Shipping ~onwillers shall be
c104 in ticcordiince ~~ith the box specifica-
tion of appendi~ thereto. Fiberboard boxes
shall not exceed the i~-e)~ht limitx+ions o:
PPP-Fw636.

5.2.3 Lctvd C. Lamintitcd sheets. packaged
as specified (- 6.2), shd) b packed in con-

17.
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tainers, at the Jowest rates, in a manner
which will in~u~ acceptance by common
carrier and wjll afford pro~tion against
physical or mechanical damage during direct
shipment from the supply source to the first
receiving actjvjty for immediate use. This
level in general sh:~ll conform to the Uniform
Freight Classification Rules and Regulations
or other c:.rrier regulations as applicable to
the mode of transportation and may be the
supplier’s commercial practice when such
meets the requirements of this Ievel,

5.3 ,Marking. III addition to an~” special
marking required by the contract or order.
in~rior packages and exterior shipping con-
tainers sha!l be marked for shipment in ac-
cord:]nce l.~ith MI1,-STD-l YJ.

6. YOTES

6.1 Jntended use. The plastic sheet covered
by this specification is an electrical type de-
si~ec? specially for sem’ice under moisture
conditions and is used primaril~” for electrical
insulating purposes.

6.2 Ordering data. Procureme]]t documents
should specify the following:

(a)

(b)

(,*)

(d)

(e)

for inclusion in Qualified Products List QI%=
15037, whether or not such pmduct.a have
actually been so listed by that date, The
attention of the suppliers is called to this
requirement, and manufacturers are urged
to arrange to have the products that they
propose to offer to the Federal Government
tested for qualification, in order that they
may be eligible h be awarded contmcts or
orders for the products covered by this
specification. The activity responsible for
the qualified products list is the Chief of the
Bureau of Ships, Department of the Navy,
\Vashingtan, D.C. 20360, and information
~rtaining to qualification of products may
be obtained from that activity. .4pplication
for Qualification tests shall be made in ac-
cordance with “Provisions Governing Quali-
fication” (see 6.4).

6.4 Copies of “Provisions Governing Quali-
fication” may be obtained upon application
to Commanding Ofhcer, Naval Supply Depot,
5801 Tabor Avenue, Philadelphia, Pennsyl-
vania 1!)120.

6..3 Fabricated parts or equipment. Re-
qu irernents applicable to fabricated parts or
equipment incorponting glass-cloth, mela-
mine-resin, )aminated materials should be
specified in separate specifications or as part
of rnntructs or orders.

6.6 Certain provisions of thi~ specification
are the subject of international standard izn-
~inn agreement X’avy-ABC-STD-l 7. ~~hen
amendment. revision, or cancellation of this
specification is proposed, the departmefital
custodians will inform thc+ir respective De-
partmental Standardization Ofhcers so that
appropriate action may be talten respecting
the international agreement concerned.

6.7 CHAXGES FROYf PREV1OLN lSS[’E.
THE EXTEXT OF CHANGES (DEL~-
TlONS, .4DDIT10NS, ETC, ) PRECLVDE
THE .ANXOTATIOX OF THE IXDIl-ID-
UAL CHANGES FROM THE PREY1O~S
ISSUE OF THIS DOCUMENT.

b

-,

Downloaded from http://www.everyspec.com



Iabrastbm) interest (see swtionU)

Wet:

Army+L

Iuwy-lm

MXbP-lW37E

)

)

Downloaded from http://www.everyspec.com



.)
4

Downloaded from http://www.everyspec.com



POCTA08 MD ●S8B ●AID

Co~dex, Naval Ship Engheertig @nter
Code 6124, Center Buildi~
Prince Geor@ is Center
Myattiville$ 14D20782

iiE)

POLO

;

Downloaded from http://www.everyspec.com



)

..
‘\
,)

STANDARDlzATlffl DOCUMENT IMPROVEMENT PROPOSAL
as ApprowJ

No. 22-R2SS

lNSTRUCT’KMS: me p~~e Of tii$ fo~ is tO =Iieit baeficial comments which will help ●cb.ieve procuro-
mmt of stdtti~ ~ts ●t ---ble =-t •~ *i- d~lw, Of wU1 oh-~~e *-o -C of the docometm
DOD C~mCSO-, w---t wtiv:ties! or I-UfWWM/ V-dors *O sw Prowtive SUPMC- of *e wodu@
●e invited to -It coam~ts to the government. Fold on lines on reverse side, staple in comer, ad sed 10
-W ●ctivity. Comments submitted on this form do not constitute or imply ●uthorisation to wake my
~1~ Of tbe rd~ed doc~t(s) or to ●mead contractual requimnents. Attach eny ~t dsta &ich
may be d use in improving this document.If there sre tiition.1 papers, ●ttsch to form rnd phce bob in mi
envelope ~-ed to ~ep~~nu ~tlvity+
)OCIJMEMT IDENTIFIER AND TITLE

IAMtE OF ORGAMIZATION ANO ADDRESS
7
CONTRACT NIJM6ER

MATERIAL PROCURED UNOEH A

O DtRRCT GOVRRNMRUT COU?nACT n SU0CO~7RAC

. MAS ANY PART OF THE 00 CUMENT CREATED PROOLCNS OR REWIRED INTERPRETATION IN PROCUREMENT
USE?
A. OJVE PA RAGn A*M NUM_ER ANO WOK OIMG.

B. nCCO-EWDA?t ONS FOR COnRECTING T~E OC~lCtEMCfES

COMMENTS ON AMY DOCUMENT REQUIREMENT COUSIOCRED TOO RIGIO

“ IS YHE 00 C1)MENT REST RI C71VE7

~ Ycs o NO fff ‘* YaeW, h dot w-?)

REMARKS

JWITTED ●Y f?rintd u rypod nut. utd ai~e~o - Opthnd) TELEPHONE MO.

OAT E

I )

DE) , ; : . 1 4 2 6 s/wl oto2-o14-\802
RR PLACCS s017!000 OP 1 JAW OS wNf CM MAY 98 USRO

)

Downloaded from http://www.everyspec.com


