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Int, Fed, Spec, L-P-005138 (NAVY-Ships)
September 25, 1967, and

Fod. Spec. L~P-S134

Aprdl 12, 1968

FEDERAL SPECIFICATION
FLASTIC SHEET ARD INSULATION SHEET, ELECTRICAL
(LAMINATRD, THERMOSETTING, PAPER-BASE, PHENOLIC-RBSIN)

Yhis specification was approved by the Commissionsr, Fedoral Supply
Sexrvice, Genersl Servises Admimistration, for the use of &ll Pederal agemcies.

1, SCOPE AND CLASSIFICATION

1.1 _jlgg;%. This spocification covers plastic and insulation laminated thermosetting shoet
material taed primerily for electrdcsl insulating purposes wherein bettsr eleotrissal character-
istics are vequired than can be obtained with phemolic resin cotton base lmminates, bub with some
saorifice in mechaniosl strength pardioularly in regaxd to impact strengih.

. 1,2 Qlaseification,

( 1.2,1) Types. Laminated thermosetting shoots shall be of the following types, as speoified
soa 6.1)¢ .

Type PBE -~ Insulation sheot Eolaotrical grade). :
Typo PEE-P ~ Ineulstion shest (electrical grade; punching steck).
Typs FBO  « Plastic shest (genersl purpose grada?fn

2, APPLIGABLE DOCRMENTS

2. The following doowmments of the issue in effect on date orinvltsbiou.torbﬁs or yequost
for proposal, form a part of the specification to the extent specified herein,

Foderal Specificationst
FPP-B-636 - Bax, ¥Fiborboard, :
PPP-T-76 ~ Tape, Pressure-Sensitive Adhesive Paper, (For Oarton Semling).
PFR-T«97 =~ Tape3 Pressure-Sensitive Adhesive, Pllament Reinforced.,

Fedoral Stasderds?. . : .
Fed, td, No. 123 = for Domestic Shipwent (Civilian Agemodes),
Fod, Test Ksthod ggg No. 105/GEN {General Provisions) Flastiesi Methods of Yéatdrg.
Fed. Test Method 106/1031-Flexural Properties of Fastics, ,
Fed, Test Hethod }05/6051~Yarpage.

(Activities outside tho Federal Goverrment may obtain copies of Federal Specifications, Standards,
and hanxdbooks as outlined under General Information in the Index of Federal Speoifications and
Standards and at the prices indicated in the Index. The Yndex, which includes cumlative wouthly
supplemenis as issued, ls for sele on a pubscription basis by the Swpardntontent. of Documents, U, 3.
Oovernment Printing Office, Washingtom, D. C. 20402 .

(Single coples of this mpevification and other Pederal spooifications roquired by sctivities
outside the Federal Govermmemt for biddivg purposes are available without charge from Business
Service Centers at the General Services Adwirdstration Reglonal Offices in Soston, Mew York, Hesh-
m; tgia?.ﬁa:um,émm’ Kansas Clty, Mo,, Fort Worth, Demver, San Francisco, Los Argeles,

(Federal Government activiities may obtain coplies of Federal Specifiostions, Standards, amd
Harvlbooks and the Index of Federsl Specifications and Standards from estrhlished distrilwbion
points in thelr sgencies)
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L-P-513C
Military Spooifioationt

MIL-L~30547 = gase , and Bheot, Overtwap; Water-Vaporproof or Waterproof,
uib Se

Military Standardst

MO~51D-105 - Sampling Procedures and Tables for Inspection by Attributes.
ML~STD-129 ~ Harking for Shipment and Storage., .

(C‘ﬁies of M1itary Spcodfioations, end Stardards, required by contractors in commeotion with
o procurement functions chould bo obbtained from the proouring ectivity or as diveoted by
contracting offioexr}

2,2 Othox E‘gl}.oa’aiom. Tae following doowsenta form o part of this spocification to the extent
8 a apacific issue is 1dentified, tha issue in effcot oh date of imvitation

spoo
for bide ox request for proposal shall apply.
M% Socie'lré- Sor '.*.‘ea'%_s.g and Hoterinle é&s'ﬁ!% Standards:
- Ko of Test for s and Dielectric Constant
{Permd ttivity of S014d lectidoal Inswlating Haterials),

Appl:lcation for qopies should be addressed to the American Socdsty for Tomting and Materlels,
s sailndeliphie, Pa. 15102,

Uniforn Freight Classification Rules.

(Applioation for ooples chowld be addvessed to the Uniform (lassification Committes, 202 Wnion
Station, 516 Wost Jackson Bowlsvard, Chicago, Illinois £0506)

Natdonal Motor Fredght Classiffcation Rules.

(Apsiioation for coples skowld bo addressed to the Americen Pruoking Asacciation, Ino,, 1616 P
mt, H. .y Hashington, 2, T, 2‘vv36‘)

{Tochnioa). socisty end tocknical sssecistion speoifiications and standards arc gemerally availeble
Lor vgjgeme frox Mbraries, They are also distributed among technicsl groupe and esing Federal
agone:

3.  REQUIREMENTS
": 3 Fivat n.rticle sampla, Prior to begimning production samples shall bo tested ss specified
in 4. 500

3.2 Maberial,

3,2+1 Constrvciione The materdal shall oonsist of a suitable paper base ox filler properly
nateﬂmmmma with a thermosetting phenolic resin oompound or binder, processed to meot
8peo: e

34242 w yalues, The materdsl shall conform to the property valuss specified in tables
Iv, v, W, 1%, for the applioable types and thiokness indicsted, The walues obtained for
gaoh asglgt ‘baken from the same sheet shall be averaged bafore oomparison with the
applica)

3,2.3 Unitomtx. K11 gheots of any lot shall be uniform in texture, findsh, and specifiad
swoportiss,

2,2, Burfane defects, 'The matorisl shall be froe from blistors, wrinklse, or oracks, and
mmmblrm suall dofects suwch as seratches, demts, and heat merks.,

3.2.5 % (Appliceble only 4o shests 36 inchos and greator in length and width,)
The worp oF mterﬁal, as delivored, shall not cxcoed that specified in table I (ses
4.5.9)« Poxcentage of warp 1s given in texrs of the lateral dimonsions (longth apd width) of the
natorial; pexcentage of fwdst is given in terms of d:lxwm*.:u axom ong corner to the oppouite
CoxXNer,
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1-P-5138
TABLS I, Yarp or twist
Permiosible variation
on basls of 36-inch
Thickness Sineraions
1/32 to wnd In:i?m e (e
1 157 4f € B s 0 e 4 & 6 8 @ »
1/?61;0“:138:’1/8 LI I I R 2-;0
ljetrolﬂ‘, mlmiw&&. ¢t s s s 0 4 llm
Over 1/!,, up +0 and mmi&s 3/3@' . . ;50
Over 3 025
3.3 Dimensions aed tolerances. .
3,34 h and width, Udloss otherwise specified (ses 6,1), the marmfacturverts standard
sizes betwsen ¥ a in width and between 35 and 96 inshes In length vill bo acceptable,

The longth amd width of shusis mey vary 1 inch over or under the mawnfeoturorts standard sime.
Hontniforn standard sheet dimensions caused by cubting speoivens for tests requived by this speciw
tioation shall not bo onvse for rejeotion, wdess partionlar dimensions other than mamufeoturer's
sbandard size ave epecified, Yhere partioular sheet dimensions are spooified (see 6.1), the per-
nisaibls vardations from the speoified léngth or width shall be as specifiod in table II.

TARLE IT. Pormissible variations in length or width

Yormiosivle varlations-in
hgth_‘ or width (3)
Nominal 4 inches Over 3
thickness and under to wmder and over
2l inohes '
Inthes Inch Inch Inoh
Up to 1/l ine v
oluwsive i R E 0,010 0.m5 - 1}32
17/6l to 1/2,
Inodusive o . 4 o o 012 017 lfBe
33/6h to 1, ine ’
clusive c" R 3015 . a020 wa
1-1/6) to 1-1/2 .
M}mive s » ,o .. 0018 0030 1/16
1-33/6L o 2
inclusive l’. ’ s ,022 00 1/16

3.3.2 Thicknoss. Sheots shall be furnishod in the nominal thickness shoun in table ITX, os
spocified {886 0,1). At least S0 percent of the area of the shest shall be within the variations
specified fn table IIT, and at no point shall the thickness as measwred vexry from the nowdnel
thickness by a value greater than 125 peveent of the permissible variations,

3. Color, The sheats shall bo netural in color, Hatwral is the color produced by the matural,
undyod paper and the resin used,

3.5 Hachinability. Tho material shsll be such that it can be drilled, tapped, sawed, and
wachined in ALL Bi?'egtiom 1/ in accoxdance with the mamfacturer's recommended techmique without
eregking, splitting, or otherwise impairing the material for general use. ZTypes PBE-P is norve
suitable for hot punching. then type PER.

3.6 Surface finish. Unless otherwise specificd (see 6,1), the surface finish of sheods ghall
be elthof Poilshod or semlgloss ap prodwed by the laminating operation,

3.7 » Each full size sheot shall be legibly marked with the manufanturerts namo or
trad > the type. The wothod of marking shall be satisfactory to the proouring nctivity,

y The nature of aminated materdals necessitates special precaution when drilling and tapping
b el to laminations, ’
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IP5130
TABLE IIX. Thioknecs
Nominal thiokness y Pormisgible
Inohes -Decimal vmvm?/
equivalent (in inohos (2:) )
0,018 o, 0,002
1020 .ggﬁ .0035
,025 +025 £035
3 03 .
3/64 'gfg’gg .
3/ o .
(32 ] 2009
3 KT 2010
?ﬂﬁg .§§§5 02
[ .
7o ki g 2017
7/16 Tt 019
7 5o 02l
3 50 .
7:/'3 -g% «030
1 1,000 <033
1-1/8 1,125 035
1"1/2 J-ozso *
13/ 1.375 eggi
2 1,800 .
1"?/0 1062 001]3
1 % 157 o
21000 09

&/ Typs FBE-P is not available in nominal thicknesses greater than 1/h inch,

2/Por shests of neminal thickness not lsted in 4iis tables, the permissikls
variations shall be the same as the next greater thiokness.

3.8 Worlmanship. The materials shall be manufactured and processed im a carveful and workmanlike
memer, mefeots which may affeot the appearanse of serviseability,

b, QUALYTY ASSURANCE PROVISIOHS

4.l Responoibilit £or inspeotion, Unless otherwiza specified in the contract or paxchase
oxder, the Y or the parformance of all inspaoction requiremsnts as speoified
herein, RExcepb as othen:iae spsoified, the aupplier may utdlizo b:ls own faoilitiss or any commoroisl
laboratory acceptable to the Goverrment, The CGovermment reserves the right to pexform any of the
inaspeations sot forth in the specification whore sush inspeotions ave deemed necessary to assurs
that supplies and services conform to prescribed requiremnts.

52 Plrst avticle tests, First article tests and samplo thiokness of maberidl ve Lor the
onts shall Do &3 ppeoitied in table IV, V, or?I,aaqp;ﬁicabh. Ono sheet 10 by 36 dnches in

%
cach samplo thiokness will be yequirved for the tests,
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v 1~P-5130
MBLE IV, First artiole tests for typs PO plastio sheet
Test | Number]| Test
Froperty 0 be teted pree | of, | oper | conttisontngl s Vatue vequired
) 8ped 8 86 .
gr Bons oo e 4 i aaypile thickness
or . .
each . 2
vl - Frd ISR N
ness - ) .
Dieloatrds treaikdown w [ 2 A Kin, kvs| 40,0 | k0.0 | k0.0
porelisl 46 laminge | LS g 1
tions, stepby-step h?/ % D8/50 ¥n kve| 50| 5.0 s.0
Impact.dmmth - '
ow dongimwiss | WS B |2 sitfso | wm |y | ¥ | ode
Cub orosswise ’ £t, 1b, 0.35
per in,
nemipe | s
L H
10 B 1 A Min 000 000
g: crosasd.aea : L 1 pesels 000 5000 :000
Bonding Stwength L85 | I 1 A Min, 3/ - 800
N 1 p-hi8/50 b, 4 4 600
Water sbsorption st | b 1 Prosondition Lo
at E“mt pement T 2.0 103 0155
sondition .
at Dy-2li/33
el IR I 1 D-21y/23 6
& BBZAOHO +HeT Max, O
m:sip:;ﬂg.on ,ﬁﬁw hSs7 | b 1 p-24i/23 Max, y 0.05 22;
. o& an; .
Surfase resistance hS.8 |4 1 0-96/35/90 | Min,meg, | 3/ 5 3
& snort-tine,
%/ step-by-step.
/¥ob vequived.
4.3 WcMOW.
ha3.1 tdm. Saypling for quality conformance inspestion

] risTons set forth in MIL-ST-105, exoept where othere
wise iudioated. For pnrposes of sanpling, an inspeation lot for examination and tests shall consist
of €11 matorial of the same type and thickness range subeitted for delivery at one time,

k3.2 Qualiby conformanos examination of the end item.

k3201 n of the end item, Reamination of the end item ohall be nade in sccordanse
with the 2 aEion eots, Inspection levels and acceptable quality levels (AQls) cet
forth below, The lob slzs, for purposes o.f determining the sample sive in accordamce with Mil-
ST-105, shall be expressed in wnite of sheets for examination in )4.3.2.1.1, le3.2.1.2, and-in
units of shipping containers for examination in L.3.2,1.2, Sampling plan acceptance mubers apply
collectively to 2l oharsotsristios within a stated AQL,
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1~P=5130
JIABLE V¥, Flxwt avtiole tests for FBE inoulation sheet
Tost Mawber | Test
Propexrty to be toated p
Patie o2 pay Condlbioning nit
graph | speod | speci- (ses h.h) of Vef}.g e;;hm
;@s mon Value seample thiokness
oach Vs | /8 | 1
thick-
b imh inok | inoh
Diolcotrdo brealdowm :%’ 1 A ¥in, ky 50,0
parallel to laming- w2/ 1 o kv 0 | go.0 | 50.0
tiona, step-by-step l.5.2
tost t‘yl i D“hﬂ/so Hin, Kv, 6.0 6.0 6.0
Impaot atrangth,
tooted odgewlsas b.5.3 i 1 B-}8/50 Min,
Oub lengtivise ) b 1 /s 26, b, Y| ¥ g‘fa'g
Cut oyessuise per In. *
Floxural strength,
togted 2latidsaer ks A Min, 13,500 13,500 113,500
Out Lengthwise i 1 pad, 3800 u:aoo u;goo
Cut orossuise b 1 N Yy 3/
fonding strongth bS8 | 4 1 Ma?so b, 700
4 1 P:ecomdi%on nax;m L 0,98 0.8
. -3 E—‘.L/l : pero:
Hater absorption 86§ 4 1 ondttlon
at Dy~24/23
Dislactsle constant
at 1 megaoyole hese? | 4 k Dl /23 Max, Yy 547 3/
Pat Taogaaods | wsag | 1| pewes Hex 0.
& mog: .
Surface resigbence e | & 1 c~9§%5/90 Min, veg, ;"4 "0 34
2/ Shortmtine,
2/ stop-vy-otep
ot vequired,
PADLY: VI, Firgt article tests for typs PBS-P insulation sheet
Property to bo tosted| Test | Mwber | Test Undt Valne required
paras of per conditioning of Lor esch
graph | speci- | spoois (seo h.b} value sample thickness
mens mon
for | 1/16 1/8
sach inoh inch
thiok~
Ness
Dielootrie brealdown | k5.2 i A Mn, kv, | 60,0 60,0
parallel to daming 1
tions stop-bhymstop 1 L8750 in, kv, | 15,0 15,0
tost 1
Floxural strength,
teated flatwise: hesk ¥n,
Cub longthuise L 1 A pesds  |12,000 | 32,000
Cub oxoaswise L 1 16,500 106500
Vator absorption b |k 1 Irecondition]  Max. 1.0 5
at E-1/1055 percont
at 1;.24/23

Bae footnotes ab el of table,
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L-F-5130
TABLE VI. First article tosts for typs PEE-P insulation sheet {ocontfc)
Test Tmber
Propaity to be tocted] pare~-|  of Test Value reguired
graph | opeei- e Conditioning Unit fox ceckh
nens 8peci- {se0 h.h) of sarple thlclowos
for then vaine
2ach 114 1/8
thicic- inch
noss
Dlelectrio conctant | h.S.7| b 1 D-lgfso | Max, | 3/ 5.2
at 1 regacyele
Dissipation facter
at 1 Megacyole L.5.T k 1 o-18/50 Max, 0,08
Swrfaco resistance L.5.8 h 1 C~96/35/90 Min, mog, 3
| )
& short-time,
¥ step-ty-step.,
3/ Yot required,
h.3.2.1.1 Exami.natim ot the end iben for defecta in dimmitme
marking of the
we one shee¥,

TABLE VII, Examination of the end item for defects in
dimensions, appearance, worimanship, and marking,

Examine : Defects
Dinsnsions: Varies by more than plus or winmus 1 inch from manufacturerls stan-
longth end width daxd sisse,
{standard sizes) ) .
Tength and width Varies by more than the ialerance indicated in tabls II,
{out sheets) ‘ : ’ ,
Thickness Varies by more than the tolerances indisated in table IXI, (Ten moas-

urements shall be taken. At Ieast hine weasurements shall be within
tolerances specified with no one moasurement excoeding 125 percent
‘of tolerance indicated in Yakle IIT for applicable thickness,)

Appearance Not wniform texture and finish,

Hlisters, wrinkles, oracks or holes.

kcessi‘m mwbey of goratches, dents, heat maxks,

Presenve of dirt, foreign materlial, imbedded particles,

Workwanship Color pot natural,

" Laminations not as specified, exposed, not uniformly spaced.
£ges not clean-cub, squave, or straight,

Marking Net marked as specified (see 3.7).

L.3.2.1.2 Exm:dnatim of preparation for dell An examination in accordance vith table
VIXI shall be pec s Pac, and markings aball comply with the require-
warts of scetion 5. The sample unit for this examdnation shall be one shipping container fully
packed, selected just prior to the closing operation, Shipping contsinors fully preparad for de~
Mvary shall be examined for closure defects,
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1~P-513C
TABLE VIII. Examination of preparation for delivery

Exorine Defect
Packeging g: :t:vel spmeiiried.
ots not unit wrapped or inmterleaved; protective wrapping not
gpecifiod. $ e
Paoking Not level speoified,

Conatruetion and material not as specified.
Container not as specified, olosures not wade by apecified or rew
Agired mn’;hods or materials,

nonconforming component, component miss damaged oxr other
wige defeotive, affecting ;erv:lccabmty. o)

Count Ikse than specified or indioated quantity.
Hoight Orogs weight exceeds specified requirements,
Karldngs Interior or exterlor mavkings (as applicable) omitted, illegidble
incorract, incorplete oxr mot in accordanco with requi’.rensnta ’
Be342,203 Im : spta ality AQLs :or ea:m.nations. The in-
smtion mlﬁ p he B Blge & fie f 8 ) ) Wed
a9 defeats por 100 units ahall be as £ollcrrs:
Exonination
paragraph Tuspsction level AQL
h.3.2.1,1 I 1.5
k.3.2.1.2 5.2 L.0
14243 conformance test: Quality oonformance testing of the end item shall be oonw
dmtedinma;%ameﬁm%ﬁs Eﬂ%entssetfomintam.en, xxrorﬂaapp:unablstypea
ard thicknose indicated, The sample wnit ghall be 3 square feet with 1B inches minimum dimension,
The warp and twist tost shall be made v a full sizo sheed, a portion of hnaybemodtor
destruotive tests, The sample slze shall be 5+1 except that no less than 2 sample units shall be
randonly seleoted hwoughout the lot. The asceptable quality level (AQL) ahm be 6.5 Wed in
defects per 100 units, The lot size shall be expressed in units of shests, asappno-
able, shall be voported as an average of the determinations made mim:lﬂdnalsambnﬁ

andtuis’c-ofﬁuowhcleshesta shall be detormined and the average distortion abanaotexoeeatbo
re of 3.2.5. Ono sample shall be subjected to the machining operations indieated in 3,5

shall comply with tho yoquirements indicated therein, Sampling plan moceptance mummbers apply
colleotively to all characteristics within a stated AQL.

TABIE 1X. Quality conformance tests for type FEG plastic gheet

“Hamber Valie required o7 6800 GamMpio

Proporty | Test| of |Test |Condi~ | Unit thickness range 2/ (inch)

AT Lt Rcocell oo Shue [oro Tomlo.omYoasslommlomool moo

grapli| meny gpecd~ | (ses value | O, B o o B . +O0L

Lor mn lh!l-) and 000911 00125 0-250 -h99 1.000 | 2,000
¢ach undex
gample

Pigiecs

trio

brogl-

doun l

pardde L2 1Y/ 1 A ¥Min, |40.0 ho,0 10,0 (ko0 ﬁho.o 10,0 [25,0

16l to 1w/ 1 Kv.

Lamina-

tions

stop-

by-

stop~

test
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TAHLE IX, Quality conformance tests for type PBG plestic sheet (contt)
’ Value required ach gample
Property| Test of Test Condi~ | Unit .
to be | para= | speci~| por | tlening| of thipkness r”gJ(h”h)
tested | graph| mens | speci~| (see | valus[ 0,031 [0,032~] 0,095-] 0,126<] 0,251~] 0,500-] 1,001~
for men 'Ry and - 0,09 | 0,125 | €.250 | o499 | 1.000 | 2,000
each under
sample
Flex- .
ural
testod
flat-
wisat h.Sh A Min,
Cut .
Longth b |2 »ad| 35,000/ | 15,000 | 18,000 | 18,000 15,000| 25,000 | 13,500
Ciut
Sroga- b2 13,500/ | 24,900 | 215,000 | 14,000 | 24,000 | 21,200 | 12,500
Bonding
strength 34.5.5 !l 1 A i‘%\lo 5/ 2/ é/ y 5/ 800 8co
&/ short~time
2/step-vy-stop
Thesé ranges ave for nominal, thiockness subject to the tolerances specified in table IIX,
4/Not required for sizes under 0,031 inch thickness.
5/“0*& required,
TABLE X, Quality conformance teste for type FBS insulation oheei
" “Fruaber
Proporty |Test | of | Test | Condi~| tnit Vglve mwﬁeﬂ for esch sampls
tobo | para~| specis per | tioming of thickness range2/ {inch)
tested | graphl pens | speoi- (sea value | 0,031 0,032-] 0,095.] 0,126~ 0.251] 9,500-| 1.001-
for | men ki) and 0.09% | 0,125 | 0.250 | 9.499] 1.000 | 2,000
each . under
saxple :
Helss-
tric
break- .
down 1 . . .
paratielfh.5.2| 1 | 2 A mn, [50,0 | 0.0 |gc.s [ 550 Lese | 0.0 | yo.0
to ’ h?-f/ 1 1 kv. ' co
lamina~
tions
step-
by~
step
tost
%E: LS A Min, ,
p.ads
b bt LI I 13,5004/ | 13,500 | 13,500 | 13,500 | 13,500| 13,500 12,000
wise
B%E; L 1| 11,800/ | 23,800 | 22,800 | 32,800 | 21,800 12,800] 10,600
strength 5.5 | L 1 A ¥an, 5/ s/ s/ é/___ s/.] . o] 880
Y short-time, ;
.fstep-by»stap. )

There ranges sre for nominal thickness subject to the tolerances speolfied in table IIIL.
U/¥ot xequired for siges wndex 0,031 inch thickness,

éfm required,
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TABLE XX, Quality conformance tests for type FRE-P ingnlation sheet

Property

‘Tost

1o de paraw-

tested

graph

Humboxr
of
speci-
rens

for
each
sanple

Teat

per

speci~
men

Condi-~
tioning

gee
b.k)

Unit
of

valug

Value requirved for
thickness rang

h sample
inoh

0,031
and
wnder

00032—
0.09%

0,095~
0,125

0,126~
0,250

Dioclec-
trio
broale.
dowm
parallel,
to
Jaring-
tions

stap-by-
atep teot

hs.2

wise: heSelt

¥

D-48/s0

Peihis

15,0

12,000/

10,500/

12,000

10,500

5.0

12,000

10,500

15,0

12,000

10,500

2/ Shorttine,

2/Stap-by-stop:
These ranges ave for nomlpal thicknesses subjeot to the tolerances specified in table ITY,

Hot required for sizes wnder 0,031 inch thickness,
b Qonditioning of tost specimens,
Ths follewing letters shall be used to indicate the respeotive gensral

lhll.ol Homenolature,
conditioning progedures s

conditioning has been caxried out,

Condition & ~ As recedved; no special conditioning,
Condition ¢ - Humidity conditioning,

Condition D « Tumersion conditioning in distilled water,
Condition E «~ Temperature conditioning.

Note, Uhonever a conditioning letter iz followed by an iInferdor 1, as Dy, a prior texperature

e Dosignation, Conditioning procedures shall be designated as followss
(&) A oapitel letter indicating the general condition of the apooimen, i.e., a5 veceived,

b

§

(]

|

ity
mber. rdio
A rumbor indicating in

Jmmorsion, or temperature conditioning.

abing 5.11 hours the duration of the conditioning.
degrees cenbigrade the conditioning temper.
A mupdor indicating relative hueldity whenever relative huidity is controlled,

ature,

The nmbers shall be separated from each other by a slant mark, and from the capital letter by a

dash,
Examples:
Condition C-~96/35/90 - %gy conditioning, 96 houxs at 35°C., and 90 percent relabive
}'.
Condition D-Ii8/50 ~ Ymmersion condi

10

Condition E-48/50

n&i%gwhgo%m disggjglgd vater at 50

« Temperatve €Ol
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L3 Conditi bime tolerances. Oven conditioning shall be followed by cooling to room
temperatm{ﬁ"ﬂ.i In & desicoator and lnmsrsion conditioning shall be followed by oocling to room
temperatue in distilled water, as specified in table XIT, R v
TABLE 3TY. Conditioning time tolerances

Time Timg
Condition | toleramse Time tolorance Comments
E-}48/50 -Ohowrs, | 16 howrs or | =0 hours | Gool 4n desiscator, Starb test within 1/2 hour
+2 hours mors after removing spevimen from desiceator,
0, - hours, 1 howr =0 hours, | Ooul by immersion in a suffiolent gmantity of
Du2h/23 +1/2 howr ‘ +2 hours distilled water to reduce the temperature to 2%%0,

within X howr, Rewove individually a8 needed,
ard wipe surface water off with 2 ¢loth, Start
test within 1 minute after removing specimen from

'e .

E1/208 -0 wioates, | 2 howrs ar | -0 hours | See water absorption test (see }.5.6).

45 wimtes more
nl"‘m =0 hm, I ITXRYREY 2] srdavens DO.
+2 hours
&%/35/90 =0 l’m, esrsceonss sevovese Tests after humidity corﬂi'bioning shall be made on
42 hours gpecimens in the hunldity ohamber (see }.5,.8).
Forced air ocirovlation shall be vsed in the humide
ity chawber,

bty Conditioning temperature tolerances, The conditioming temperature tolerances shall bs as
followas

Rominal temperature, °C.: Tolerance (4) ?c.

23 * 0 & 2 2 8 % & 9 T N 5 Y B S 2
35 LR 2R 3 ! ¢ & & ® 8 9 B 5 S 4 8 & 1
50 * ¥ 8 & & & 2 & 8 & & 4 b 8 0 2 2
m ® & & 5 2 2 0 8 & 0 0 0 o0 2
heisS  Condii hunddity tolerance, Tolerance on the nominal yelative hmmddity of 90 per-
cent; shall or Ppe .

4.5 Zest methods.

L4.5.1 Definitionz. In conducting tests, thstem."lengtlwise' ghall be intorpreted as moaning
that sheot direction kmown to be the stronger in flexure, "Crosswiso® shall then be the shest
direction imovm to be the weaker in flexwre,

L.5.2 Diclectrio break-down parillel to laminations smz.

h.5.2.1 Specimens, 'The test specimens shall be 2 by 3 inches by the thickness of the sheet.
Aworioan standaxd bepered pins having & taper 8f 1/} ineh per foob shall be used, ¥or, apeoi~
mens having e thicimess wp to 1/2 inch fmolusive, No. 3 Aserican stendard Sapered 3 indhes
long and having & dlametor at the large end of 7/32 4vch shall be used, Drill two 3/16einch-
dlamoter holss, centrally located, 3 inoh apart, center to center, and pexpondiovlar fo the faces
of the spocimen, Using standaxd tapéred pin reamer, ream hales to a sufficient depth o allow the
ns to extend approximately 1~1/2 inches from the small end of the hole. ¥or test mpocimens have
ing a thickness over 1/2 up to 2 inohes, Inolusive,No: lj Awerican standexd tapered pins [ inches
Jong and having a diameter at the large end of 1/} iuch shall be used. Drill two 3/16-imsh-dizmetor
holes, centrally located,] dnch apard, center to centar, and perpendicular to the faces of the

. Using stand holes to a suftisient d oy R g B
mmmﬁeiy ﬁgm &n g%‘%?% mﬁ? “m emmm

the conditioning of -the test specimen. Spheres having & 1/2-inoh dismeter, when placed on the
extrewitios of the tapered pins, will decrease the fendeney to flashover.

gfm Informetion on tapered pins, ses Kents Meohanloal Engineers Handbook, 12th Edition, Design
and Production, pages 15-14. (¥his handboolr, may be obbained from John Wiley and Sons, Inu.,
iho-hith Ave,, New York, No ¥, 100i6,) :

11
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145,2,2 Procedura., All tests shall be wade under oil, at commeroial v frequency
oyoles, One specimen only shall be tested by the short-time test method wﬂm purpose 3}' gr?o-
viding a basis for the initial voltage applied in the stepeby-step tost, In the shor{-time test
starting at gero, the testing voltage shall be inoreased as undfornly as possible at a rate of '
500 volts pex second, On the specimens, the step-by-step method shall, be used, The
indtial voltage applied in the step by step test shall be 50 percent of the short-time break-down
voltage. The Initial voltage in the step-by-step sests shall be applied for 1 minuts and the
voltgge shall then be inoreased in inorements as follows, holding the voltage at each step for 1
mm L]

“Bréak~down voLbtage by Tnoverent of inoreass of
short~time method step-by-atep method
(84lovolts) (£ilovolts)
12050!‘1&088-»0.00. 0.5

Over 12,5 to 25, inolusive :
Over 25 %o 50, inolusive , .
09'6!'50 to 1 'y inolusive, .

1.0
2,5

- " s e
- e » e
. e
* @ »
> * o »

ke542.3 Report, The break-down voltage shall be reported in kilovolts and the time rogquircd to
break each specimén shall be reported in seoonds,

k5.3 Xupaot strength (tested edgewise).

k53,1 dmwens, Specimens shall be tested in sizes 2-1/2 inches by 1/2 inch out from L2
inch panels, speoimen shall be notched in one edge{side), The notch shall be centrally
dooated with respeot to the ends of the specimen, The angle of the notoh shall be LY deprecs and
tho depth under the notoh shall be 0,400 + 0,005 inch with a curvature at the bottom of the notoh
ofhﬁ g%m.ﬂ # 0,002 inoh, Different sets of speoimens shall be cut lengtiwise and orosswise of the
1) .

b.5.3.2 Procedure, After the oonditioning of the specimen, tho impaot strength shall be
detexmined on a pendwlum type Izod impact machine, Accurate corrections shall be made for fric-
tdon and windage losses, The specimen shall be located in the machine by means of a jJig, with
dentarline of novoh on the level of the top of the olamping emrface, In the striking position,
the shriking edge of the pendulum shall be 0.866 imoh from the edge of the specimen olawp.
vendulun shall be released from such a position that the linear velooity of the striking edge
at the instand of impact shall bo approximately 1l feot per gecond, which is the linear velooity
on tho notondd side, The pointer setting shall be recorded and corresponding correction shall
bo obtained from a chart, This ohart shall be constrwoted by measuring the friction and windsge-
logses, using the proportionate amount of these losses as the correction factor,

BeB.3.3 Oaloulations. The impact strength shall be token as the energy absorbed in breaking
the Specimen, Tho impaot strength shall equal the diffexrence between the enewgy remaining after
breaking the specimen and the pendulumts initial energy, and shall be expressed in foot~pounds
per inoh of nobch,

LeB.i Flexural styength (tested flatwise).

kS adiad %oimens. Specimens of sheots in thicknesses of 1/32 to 2 inches, inclusive, shall

tosted fla acoordance with Fed, Test Method L05/1031, excopt that the dimensions and
speed of test gpocified in table XIIT shall be used and that specimons over 1 inch in nominal
thiclkness shall be machined on both surfaces to a spocimen thickness of 1 inch. Different sets
of Bpeoimens shall be out lengblwise and erosswise of the sheet,
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TABLE XITI, Dimevsion of apecimen and speed of test

Fominal Width Lo Speed
specimen of r;gth Span test pgi
thiclkness specimen specinen minute

Inch Inch Inches Inches Inoh
1/32 1 2-1/2 sy 0.025
1/16 1 3 1 026
3 : a b ol
B . 3
3/16 1/2 1 3 080
/% é N 106
?}g 1/2 12 g J160
213
3/4 3 1 12 +320
1 /i 18 16 430

-y!his span depth ratio is greater then 16 to 1 in order to give alearance between moving head
and gpecimen sdpports.

445sls2 Procedure, The breadth and depth of the speoimens shall be measured to the neavest
0,001 inch, TS span length shall be measursd to the nearest 0,01 inch. Mo modulus data need
biggtm Care shall be taken that the specimens are cemtered properly im the jig prior to be-
3 L

koS3 Celeulations. ‘The mmcimm fider stress ghall be calonlated as follows:
Eacimas £iber stress = %}%2

where:
P = breaking load in pounds,
L = the span in inches,
b = breadth of apooimen in inches.
d = depth of specimen in inches,

L.5.5 Bomding strength.

LSS0 imens. Specimens shall be 1 by 1 by /2 inch in sigze. Speoimen from sheets over
1/2 inch thick s be formed by machiming down both sifaces.

%.5.5,2 Procedure. The thickness ofthe specimens shall be recorded. The test machine shall
Yo fitted wilh & head containing a stecl ball 10 willimeters (mn) in dismeter. After the epsoi-
men has been conditioned, it shall be placed on edge and centered acowrately beneath the steel
ball so that the load is applied in the lengtinrdse direction of $he specimen. The load shall de
applied to the specimen wntil failure occurs., Yne speed of the test shall be 0,050 inoh por
minute,

4.5.,5.3 Report. The bonding strength shall be reporbed in pounds.
lhs.6 Hater absggl_;.ion. ’
}4.5.6.1 Specimens, The specimens shall be 3 inches by 1 inch by thickness,

4.5.6.2 Procedure. The speoimens shall be weighed individually and then subjected to 105%,
for 1 hour, covled in a desicoator for at least 2 howrs, and vewsighed (Wl). The specimens vhall
then be iymersed in disbilled water for 2 hours at 23°%0, fhey shall bo removed individuslly as
nooded, all surfaces wiped off with a dry cloth, and then reweighed Dmmedlately (¥3). The test
shall begin not more than 1 minute after yemoval of the specimens from the water and shall be
coupleted as rapidly as consistent with accuracy. Specimens 1/16 inch or less in thickgess shall
beplaced in a weighing bolitle immediately after wiping, and shall be weighed in the bottle. Ko
correotion shall be made for water-solukle matter. ’

13
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hi546.3 Caloulations. %he percentage of water absorption shall bo oalovlated as foilowss
Percentage of water absorption in 2 hourss

Wa -t
‘—}?{-—-X 100 = Percentage

L5417 Digleotric constant and dissipation faotor {at 1 Yogaoyele),

heS:7,2 Speoivons, The spocimens for dielectric constant and dissipation factor tests at 1

megacycle froquéncy, pexpendicular to laminations shall be l-inch-diameter disks or L-inoh squares
cut £xan shoots l/g, h in thickness.

he547:2 Proceduro, After the conditioning of the specimens, the electrical measurements shall
be made by uSing d suitable bridge method, a twin-T impedance-measuring cireuit, or a resonante
ciroult substitution method. Tho method used shall have an acowrsoy of determination of dieleetric
congtant of plus or minus 5 percent and an accuracy of determination of dissipation factor of plus
or winus § percent but in no case clossr than 0.0001, 7he spooimens shall have been covered on
hoth sldea with metol foil wsing a thin layer of petrolatwm as an adhesive, or with condusiive
siiyer paint electrodes. fThe dissipation factor shall be direotly computed from the instrument
voodings and shall bo oonsidered nominally equivalent to the power fastor.

mi%isom a oomplete disoussion of theory, apparatus, elscitrodes, and calculation, refer to

‘hs:a mg_ resiatam_g.
LeBeBad imena, The specimens for surface resistance terts shall be i by I inohes oub
m'l}&'m%'

Le5.8.2 Procedures The st eleolrodes shall be made of conductive silver paint sprayed o

hed on the swfaoes of the specimen, Tho upper eleotrode shall be in the shape of a oirle
2 dnches in disweter. 4 guard ring 1/ inoh wide shall belocated oconcentrically with respect to
the upper electrode and shall be spaced 1/l inoh from i, The bottom electrode shall be 4in the
shaps of a circle 3 inches in diameter, The comters of the upper and lower elecirodes shall be
centored an acourately as possible ao that they are on the same axis, The potentials shall be
applied as followss

-+ GUARD RING

/
T sPECIMEN

‘The purface resistance shall be weasured by means of a 500-volt megolm bridge exactly )} minute
aftoxy the ourvent is applied, Tosts following the huddity conditdoning shall be made om specis
rons in the heldity chamber. Suxfass resistance shall be reporbed in megohms,

L.5.9 Horp and flot, Tho warp and twist test shall conform to Fed. Test Method 1,05/6051
{sco 3.2,57, — ’

L6 and examination of g oling arking, Sample packs shall be seleoted
Lron cac aceoriance 3 B Bpeotion and Ingpected to verify con-
forwmance to the reguirements of 5.2, 5.3 and 5.4, as epec (sse 6,1), The acceplable quality
lovel shall be &.0 peroezﬂ;.

S, PISPARATION FOR DELIVERY,

J Sub~oontracted material and « The prepavation for delivery requirements of referenced
doem'ﬁ'eeoﬁm 746 not arply when material and parts ave yrooured by the supplisr for

inaorporation into the equirment and loae their separate identity when the equipment is shipped.

1k
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5.2 Packaging, Faokaging shall be level A or C as speoified (geo 6.1).

5.2,1 level £, 7The sheets in the quantity specified (see 6,1}, shall be wrapped individuslly
or interleaved H@h kraft paper to protect sheets from sbrasion, ;(raﬁ paper used shall wsigh
not less than 30 pounds for a 500-sheet ream of 2l-inoh by 36-inch sheets,

5.2.2 Lsvel G, The sheets in the quantity specified (see 6.1), shall be packsged in accordance
with the suppiierfe commercial practice. B pee

5.3 Packing. Pooking shall be level A or C as specified (see 6.1),

5.3.1 Ievel A, The sheets packaged as specified {see 6.1), shall be packed in baxes conforme
ing to 0lass vweather-resistant of PPP-D-636. Shipping containers shall have case lipers conforming
to MIL~1-10847, type I or II, grade A, B, G, D, or £ and be closed and geAlsd in accordance with
the appendix to MIT~I~10547. Cose liners may {»e omitted provided all corner and edpe seams and
mamfacturerts joints are sealed with mintmm 1-1/2 inch wide pressure sensitive tape conforming
o PPP-7-76. Flberboard boxes may be banded with taps conforming to type IV of PPP-1-97 and applied
in acooxdanos with the mppendix thersto.

5.3.2 Level B. The shoets, packaged as specified (see 6.1), shall be packed in buwes conform-
ing to 0lass domestic of FPPP-B-636, Box closure shall be as spooified i the box specifisation or
appendix thereto. .

S.3.3 level 0. The sheesls, packaged as specified (see 6,1), shall be pecked in a manner whioh
will inswre carrisr acoepbance and safe delivery at destination., Shipping containers or method of
pasking shall comply with the requirements of the Uniform Freight (lassification Bules or National
Hotor Ereight Classification Rules, or other carrier rules or regulations applicable to the mode of
tranaportation, .

Sulj Harking,

Sei.l CGivil agencies., In addition to any special marking required by the contrast or order,
interior packages and axterior shipping conteiners shall be marked in acsordamce with Fed. S5,
No. 123, )

5,42 Military sctivites. In eddition to any special marking requived by the contrast or
order, intericr packages and exterior shipping containers shall be marked in accordance with
¥ii~-S510-129, :

6. NOTES
6.1 Ordering data, Procurement doouments should apecify the following:

a) Title, number, and date of this specification.

b) 'Type, sheet size, and thickness required (see 1.2 and 3.3).

c) thether shoets, smaller in dimensions than specified in the procurement dooument
due to cubting epeoimens for quality conformance test are acceptable (see 3.3.1).

Ed) Suxface fimish (seo 3.6). ’

e) Applicablo level of packeging and pacidng required,

. package and shipping container (see 5,2 and 5.3).

(£) Specisal marking, if required (see 5.k},

and mudbor of sheets to wnit

6.2.1 Invitations for bids should provide that the Government reserves the right to waive
the requirement for first arbticle samples as to those bidders offerdng a product which bas been
proviously procured or tested by the Guvermment, and that bidders offering such products, who
wish to rely on such produotion or test, must furnish evidence with the bid that prior Govermment
approval is presently appropriate for the pending procurement.

6.3 Fabricated parts or equipment. Requirements applicable to fabricated parts or equipment
incorporating paper-base, phenclic-resin laminated material should be specified in separate
spocifications or as part of contracts or orders.
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6y _iingingex

materdals o

information.

Table XXV
ation,

gives uvngineering information for rties of
misinfmﬁionwnnotbeuaedtcgope hyed

apeo: approval astion
undor this specification, nor for acceptance or rejection of lote wder this speoiﬂoatio:‘:
TABLE XTIV, singincering information for properties of

paper-base, phenolic resin, laminated materials

Property Condition | Unit Averags value op o Tust
of Type P80 Siat %fpe"ﬁg "% FOE-P procedure
Valve
Wiﬁo Emﬁ'&y A -t 1;27“1.1]1 1»28"1038 1026‘1032 Fed, Tost
Hethod
406/5011
fonsile strongths
Longth dirvection A peeds | 13,100.22,500 | 9,500.20,400 8,850+18,000 | Ped, Test
Crosd direotion 7,800-17,300 | 8,100.22,800 | 7,250-12,700 | ~ Mothod
L05/1011
Compresaive
atrongths A PiBele 30,000 30,000 22,000 | Fed. Tost
Flatuise 20,500-26,900 |23,500-30,200 | 19,0023,200 |  Methoa
Fageulae ko6 fro22
Flexural strength, Fod. Test
mgimm 4 peaids 15,100-26,100 | 12,000-28,200 | 12,100-27,300] 5w
Crosc direction 12750021400 | 10)600-23,000 | 10,500-23,000] 106/103L
Jzod dmpact
strongth: LHe~lbs, Fed, Test
Fatuize E-l;ﬁf 50 per Jmoh 1.57-2 cw 1025‘9.29 ———— Bethod
Edgewise notoh 0.37-0,88 0436w0,78 0.30-0.,53 | Lo6/1073
Shear strength A pe8el, | 10,00-1);,000 10,000~1},000 | 10,000-14,0000 peq, Test
Hothod
hosfroln
{yohnson
shear iig)
Hodulvs of olas- Fed Test
HHoity dn flex« A Pes.i, (1.3-»1.8):106 (1.3—-1.8)le6 (1.3-1.8k1-06 Hothod
we, flatuise }06,/1031
Taxdness, Fod. M5t —
Rookwoll M A — 83116 71-218 98-113 Bothod
Lo8/1081,
Vater absorptions | E-17105 '
UiG-inoh—tMok- followed ent 0,9-1,7% 1.04 0,32-,10
ness D1u2h pere 0.6'1.0 0.62 0.18‘60?5 See kosoﬁ
1/8-inch thicimess %3 0,3~0,54 0,30
1/2~inoh thicknesa )
Dicicotric break-
dovm parellel to A 6-102 50,3-100 80-105
leminatdons, D-hB/SO kv £46-TT5 740-9L2 15,0100 Soe L5,2
step-by-gtep-test

See foovtnoto ab end of table,
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TAHLE XIV. Engineering information for properties of
paper-base, phenolic resin, laminated materials (con.)

Froperty Condition | Umit | Average value or range Test
of  [TREEE | Tpe P | 555 PEF pescsdure
value
See ASTH
b 229 except
voltage
XY
Dielectric lectrod
s g .
porpen~ vo. ‘ emater 1 inch
dievlar to A per ho7-1,08/ 1,006 agy |1 od when
Yaninations wil, ’ s L7 pore then 50
step-by-step xv. requived
tost for paoture.
Sample size is
6 by 6 inches
by thickness,
Dielectric .
Cfme |ER (T at | Bl | e
negacye. — . . . * —— See .5«
1/8-inch- D-18/50 - — -— 5.1-h.2 !
thickness .
Power factor at £-96/50 - 0.04-0,03 0,04~0,03 0.,03-0,02
1 megaoyelo 23 - 0,05-0,03 0.045-0.03 —— Do,
1/8~inch thick- | D-4i8/50 -— —— U 0,050,03
ness .
See ASTH D 257
ueing tapered
Insulation _ E-56/50 70,000-588,000] 75,00-525,000 P00,000-600,000 | pin eleotrodes.
reaistance D 96/;0 mog. 1.8-330 10w5,330 8.8,500 Sample alze is
0*96/35/%0 3378 15-15, 300 93,380 |2 by 3 dnches
by thickneas,
Bording A ibs. Sh0-1, 450 568,1,410 -
strength D-h8/s0 732-1,120 732-1,380 - 8es Li,5.5
Axe resistance A seo, Iess than 15 less then 15 less than 15 |Fed. Test
Netnod
%06/hca3,
Flame resistance:
Ignition wime ¥ed, Tost
Burning timo — seo. { 7 70 ! Method
remaining after A porcent 0 (4]
burning

1/1/8 inch thickness,

6.5 Qross-reference list of des tions. Because of the past practices of the several Govern-
ment agenoies and ingustry, uhe following if provided as a cross-yeference for equivalent designations
of leminates:

7
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6.6 Intornational interest. Cortain provisions of this specification the sub,
natlonel Standardization sgreavent ABG-NAVY-SE)-170, When amszgment, mvi.::ll’:n, omseag:glgio%

this speoification is proposed which will effect or violate the international agpeemont concerned,

the proparing activity will take appropriate reconcilia :
zation ohannels Anoluding deparimeiey iyl ovlon through dnternational standardi-

HILITARY THTZREST

% Prsm agtivity:
A Fores - 11 e

Reviow dotivitiess

Havy - SH, A9, 03
A Force = Bﬁ, gs

Usor aotdvity:
Havy - }0

International intorest (see 6.6).

Orders for this publication ave % be placed with Genersl Services Administration, acting as an
agent for the Supordntendent of Docwsents, See section 2 of this spsoifioation to obtain coples
and other documents reforenced herein. Price 20 cents sach,

18
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