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MIL-P-199WA(;HIPS)
2 October 1%
SUPERSEDING
MIMJ-IwW(sHIpS)
15 July 1957
(see 6.6)

PLASTIC

1. SOOPE

l.l Seooe. Thin specification oovere
butwiiene-stYI’ene terp+mer resin.

MILITARYSPMXFICATION

SNZETS, AC9YK0NITRIIX-BWTO=-

STTRE24ETERKWMER,RIGID

flat, rigid plastic shwts mmpoaedbasi~y of mrylonitrile-

1.2 ~sifioati on, The materiel ehall be of the following grades~ as specified (see 6.2):

Grade FR - Flame resistant.
Grade SE - Slow burning.

2* APPLWBUDOCUMEN2S

201 Tho follai!uz doouments of the issue in effect on date of Imvitatlon f’or bids or request for
proposal, form a Pert%f thio speolfioation to the extent specified herein;

SPECIFICATION

MILITAW
MIL-E-15090 - Enemal, E@pnent, IAght-Gr4 (Formula No, 111).

STANDARD

FEDERAL
~-~-@6 - phBtb8J Methode Of Testing.

(Copios Of opeoitLoatLons, standml~, drufbgs and publiostimo
apeoif+o ~omement funationo eheuld b. obtdned from the woourlng
Offlwro)

required by suppliers in
agenoy or be dtreotadby

oonnoation with
the oontmcting

2,2 ~~, Th6folkwlng dooumentfme 6 partof this specifloat%on to themtent
GyeoWiod horeln. UnLom otherulm indioatod tho issue in cffech on dct. of incitation forbids m request
for propomi diall ●pply.

UNIFW4CLASSIF1CATION001441TlXE
Uniform Fxwight Clatt$tioation Rules.

(AppZic@tlon for eop$es should bs addroseod to the Unitm Clasolfication Canmittee, 2CQUnion Station,
s16 Uost Jaokson “Boulmrard, OhioaUo, Illf nola 60606 ~)

30 REWIIW=IW

3.1 w, Thematmial umd in tho produotlon of thodints dull oonsist of ● wryhnitriAe-
butadiono-ot~ono tmpolymor ms~n with or without Mod ompoundbg ingrodienta,auoh ●s rubbormdifhrs,
dyosl PQpwnts, MLoM, and otabiltsm~ Tho grada~li and gradoSB shelL be so formulated and xoooeeod ●s
tc aonfom to ●ll tho @p2Loeblo roquimmonts of this opaoifioatLon.

3*2 -O The material @Mll bo in tho form of f3atmhotbs mectiag the roqulrementc cpeoltied heretm,

303 -*e

343.1 ~, The ahoets dullbo free trom tam, holes, blisters} wrinklssl orsaeao or
oraoksl wmpagel wavinoool ●d fme fFm other mall dofeoto ouoh ● mratohcs, dente~ ●nd heat market

wdzt(#*p’ “
The sur~aoc W$sh dull be moothl plished, miglom, or embossed,”as

.

FSO9330
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Ku-F-19904,A(s?fIH )
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3.4 Color. Unless otherwise specified (see 6.2 and 6.4); the sheets ahdl be gr~ ti ~z~ ~-
to class 2T&g1988) of M.XM-15090.

3.5 “D.h&ion8 end tolerances.

3.5.1 LenEth8ti width. Unless otherwise specMMd (see6.2), the manufacturer~s s&dard sizes
between Jo and 52 inohee in width and between 36 and UN) inohes in length shall be acceptable. The length
and wid”iAof sheets may vary 1 irJCh ove or under the manufacWrer18 standard size. When particular s!a~ot
dimensions are specified, the psr.ciesible variations from the specified length ~r width shall be as shown in
tabl~ [.

TaolG 1 - Penaissible variatiorm in length and width.

Permissible variation
Length or width iri length or width~

k“ I lnuh, plus or aims

3.5.2 Th4ckness. “Sheets shall be furnished in the n~nal thiokneases shown tn table. U, as SWQMM
(see 6.2). Measurements taken at any,point on the sheet shall be within tbe variation shoun”in table IX.

Table 11 - Thicknesses.

Permissible
Nominal thickness variation, inoh,

plus or minus
Imoh Grades PR and SSn
0.010 0.002

●025 .CK)2
. .020

.025 f%
1~32

● 003
3/64 .005
1/1. .006
3/32 - .O1o
l/8 .013
5/32 .016
;<6 “ .019

● 025

3.0 $1 t~ aJo fabr# , . i~~. tie slwetmaterhl shall be such that tho 8taadardmao&$r&ng
Cperaticcs nec9&6ary ’tG tie ~prepsratim Gf t08t Speoimons required tOr the Spdfied tests and for the
fatric~ciac cf finished Tarts, can be performed in accordanw with tho manufaoturer$$ roowended teohniquo .
withwt orack.iagt spiitting, or otherwise impairing the material fer general uee. Tho shests shall b,
sui:a51e for weld$~g Gr cemsnting in accordance with the recumnendod technique.

3- Pr~PertY v&lq~~. ‘Ahen subjected to the tests specified in section L, the shtot aaterial ●all
cxftr~”to the property vslues speeified In table 1[1.

. Table III - Property values.

Fr:perty
I

Thioknos:t haoh

—— I
Ier.sZle bakmrength,
psi, midmlul

L@gthwise
Crcssbdse o

TensQa CVXMI”.LS}psi,
E&Anua

iangthwloe
Crossw18e

.

Value rqutred
●

I
&l$QQt

—. T&at

I nation; rohr-
GxmdeR Grade SB re @red - enoe

.
1“

k?

1,5 %ld II2,0 x U# 5
1,5XI05 1,5SC105 . 5

2

.

. . . .

.

4,4.3 -
444

W@L

. -
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h’opolrty

141bP-199w(=m

TSMe 111- Eroperty lmles. @ontiawd)

-0s8, inch

l/16t01/4
I/16 to I/4

l@ to l/4

O.tno
.0M5
.(EO
.a25

1/$ to l/4

l/16 b 1/4

1/%6 to I/4

An

Value rsquird

2.5 2.0
2.5 1.5

50 50

0.10
,12
.15
●la
.20
.25
●S
,50
.63

1:2
1?66

7;

O:ACJ

.15
●U
.20
.25
.3$
;g

497
MS
2.30

75

1.4 2,4

lknb&lrknb&lrof

nstims
IMquil’ ed

5
5

5
5

5
5

5

5
5
5

;
5
5
5
5
5
5
5

5

10

5

5

T@#t
refm”

4*4*3
4.4*3

4*4*4
L*44

4.4?.4
4*4*4

4*4*5

4.4.6

4.4.7

4.4*$

4.&e9

4.4010
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MIL-P-l%NXA(SHIPS)

4.2 &#lPli nu for QualitY coIlfhrMnceLnmemtioq ●

4.2.1 ~. For puposes of M@ing$ ehnations, and testaj a lot shall consist of ell the aheetg
of the same grade and thickness produoad in me plant ~der essentially the same conditions and offered for a
delivery at one time.

4.2.2 Samlina for e- n ti~. Representative samples shall be taken at random frn eaoh lot in ac-
cordance with the sampling plan given in tsble IV for the examinationspecifiedin 4.3.1.

●

Table IV - Sampling for examination.

Number ofDSfective S@@#i
Number of Numbar of Major Dofcmts TotalDafects

Sheet8 In Lat Sheets tobe Acceptanoo Aaceptianoe
sampled Number N-

Up to 8 All
9 to 15 2 : :
16 to 50 * 3 - 1 3
51 to 150 8 2
151 to 500 20 1; ,
501 ta1200 32 ;
over 1200 53 10

$ ~

& i d

“ 4.2.3 Sam lin~ f or tests. Representative samples shall be taken at randcm from eaoh lot whloh ~aeea
the requirements of 4,3.1 in sufficient quantity to conduct the production check teats and quality con-
formance tests specified in 4.3,2 and 4.3.30 .lf the sheets are of auah thidmess that test specimens m
cot be prepared from them, substitute samples shall be provided having the appropriate thidcness. Thiokness
tolerances of the substitute samples shall be as specified in 3.5,2. The substitute samples shall be
certified by the manufacturer to be of the same material and representative of the sheet material offer~
for delivery.

493
;

44302 Examiq*. Each et the sampleotaken in aumrdancewith4 .2.2 ah@ be e~nedvlmal.ly~d
dimensionally, as applicable, for canplianoa with the reqcdr=enta specified in 3.2, 3.3,3.4, 3.5, 3.8, end
Section 5 of thL8 epecifioati.on. Each sample and the packagiag, packing, and marking ehallbe examined for
Ghe applicable defects listed in table V, If tho numbemof defeots exoeeds the applioablo acceptance number
specified in table IV, the lot represented by the osmple shal~ be rejeoted.

&.3.l.l Q@nitivn of defeate Amajor defeot la likely to ~event or to mduoe matmislly the uea-
biiity. of thg unit cf product for i;s intmded purpoee. Aminor defeot is not likely to reduce materially
the usability of the unit of product for lte intended wpoae.

Table V - Mat of defects.

Examine Defect

Kaj p

Surface Not free of tears, holes, blistara, wrinkles, creases or cracks,
watinem, and warpagej not free of defeota vhioh affect utility .
andnd~pe=anoe of the sheetj color not gray or. other s~cified

Surface finish !@:~t:$: polished, sdgloss, or embos,odj eabos~ent not ●a

Dimensions Lm@huId widthno %asspec$fhd; Vwiations inlength’ad width
. exc@oMng those of tebl*. I; Wioknoao not ● s.~clfied; exoeeding

tol*8noes qecified WtaUe II.
UorXship not *goru*

. .
Paokg%ng 8hea@ not Individually ~appa4y’. aot intmle8vc&botueen moh @hoot;

wrqplng not”lmft PWEV PQPOY.1OOS~ 25 _ b8als, w0*ht,
Packing Shipping eontatnere not sc Bpedfied; not all @ ●eme typo, or

damaged~ cushioning mdeaing or inadequate to ~ovemt d~e to
edges and eornms of shooto. Gmelinsra, when specil’ied,mhshg
or nonoonfordng; box ohures not ●s epeoifhd, (lroao weight of
ehlpphg oontdnera exooeding ~peaifhd limit..

Marking Not conforming to MIMTD-129,opedslIMSkingStiosing, or in-
oorrout or illogiblej not conf~ng to cerr$ep regulmtione.

~

.

●

‘Qa

4

.
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MIIFP-199C4A(SHIPS)” ““
Table V - List of defects. (Continued)

I Examine [ Defeet

I Minor

Surf8ue Not Clean.
Packaging Not in accordance with generally accepted commeroisl practice

(Level C only).
Packing Not in accordance with generally aocepted uoamercisl practice

(Level C only).
Marking Inoasplete.

L.3.2 Pro&action check tests. ~oduotion check tests shall be conducted on samples &a orreprezwnting
‘he first Ict of material and frcm every fifth lot thereafter. All the tests speoified in4.4 hallbe
performed.

403 *3 QualitY cm5mmance testqo Quality oonformanoe tests shallbe conducted on samples from or
representing all intermediate lots cn whi.oh Woduo+tion oheok teats were not performed. The tests specified
in 4.4.3, lengthwise c=y, 4.4.4, flexural strength only, lengthwise only, amd&4.5 through 4.4.8 shall be
psrfoxmed.

4.3.4 ~ction in case on nonconforma nee. If any of the sam~es in the produdiion oheck teats ur quality
conformance tests is found not to be in conformance with the requirements of this speeifioation, the lot
whiah it represents shall be rejeoted. Furthermore, additional samples shall be taken or Fctided frcm each
subsequent lot end shall be subjected to the test or tests wherein the failure occurred, Each let shall then
be aoct)pted only after satisfactory results are obtained on the test or tests by all the samples taken or
provided to represent the lot. This additional testing shall be discontinued after four successive lets
have passed the test or tests.

. 4*4 Test methods. .

4,4.1 Oenesal. Unless otherwise specified in the oontraat w crder, the atmospheric oonctitions sur- -

u

rounding the specimen ~ior tc and during test shall be 73.4° @us or minue 3.6% (Zs.l” plus or minus 2.@C)
and 50 plus or minus 5 pement relative humidity, The oonditionizlg pariod prior to test shsllbe ●t least
48 hours for epecimens 0$ 1/8 inch or less in thickmess end at least %-hours for thieksr apeoixms. In
mnduoting tests, the term ‘lengthwise shall be \ntmpreted to mean the sheet dlreation whioh is found to
be stronger lh tsnaion. UCroB&isefi shall be the sheet direction ~pendialar thereto.

4.4.2 ~ethods forme aaurement of dinension~.

4.4.2.1 Sheet sise. The sheet size shall be determined by the use of a steel male graduated to read
within 1/32inch. The she~t shall be held flat on a smooth surfeee at the time of measurement. At least two
measurements in both length end width directions shall be made at re~esentative points on the shwt, and the
average values shall be recorded,

4.4.2.2 $hiaknees. The thiokness shall be determined by the use of a suitable instrwent acourate to
O.001 in~h. Five measurements SW be made at randca points on the sheet.

4.4.3 Tensile w-~tia~ Tests for tamsile strer@h, tenalle modulus, and elongation at the yield
point shall be pbrfos in ●o&smcewithmeWd lQ1 of FEIHT9+06 a@oying the type X apeoim- de-
soribed therein, The ●loagati.on ●t the yield petit ahallbo determined on a 2 inch gage length, ●s defined
in method 1011.

4*4*4 w=’ 1 stm@)and - (tested Qjjy@) @mimena of sheets in thloheoaea M l/16to
3/f,o=lnch ineluaive shai lbe lmtedf!latwise in ●ooordanoo~thmothod 2031 ofFED*~4ti exoopt that the
dimonalona and epaod of test spse~ied in tablo VS ahallbe wed. SWeimens ddlbo tested in both length-
w$ee qnd orotewlse dirwt%onst

5
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Table VI - Dimensions of spechnns and speeds of testing
for flexural strength tests,

* a *
SmoiOen tb i.okcness, Inch

l/16 3/32 1/6 5/>2 3/16 l/4—— .—
!

Width of specimen, inches 1 1 l/2 :/2 .
Length of speoimen, inches ; 3-1/2

..
i 4-1/2 s,

Smn, inohes 1. . 1-1/2 2 :-1# 3 4
Speed of test, inches per O*O3 0.04 O*O5 , 0.08 0,11
minute

4 I

&04.5 ~eat”reuia tance, The flexural stren@h test method ●s @oified in 4.4.4 shall b. used.
Specimens shall be aged in a circulating air oven at ls~mlnus 0% plm 5%for 24 hours. While a~ the
oven” t~perature, tae specimeas shall be. tested lengthwise for floxural.strength. The.heat reoiutanoe is
expressed as the average peroent retentlsn of lengthwise flexural strength at room tuaperaturo.

4.4.0 Penetration im

<

met 8trenzt~ ●

4.4.6.1 @edm~. Spec~ens shallbe 4inches in ditamaterby the thioknoss of the material.

L.4.O.2 $pzara tua. The specimen shall be supported in a steel frame fitted w~th a bezel and ● hardened
steel penetrator as shown in f@ure 1, The frsime shall be mxthtod rigidly on a haar~ steel bed-plate. A
steel ball of the diameter. and weight speoifiad for the pertioular specimen tbiclmess h table VII shall be
used to dell.ver the &pact,

Table VZI -Oiameters and weights of steel b~lsfti . . -
penetration lm~ct tostso

I (Wade R’R n S3
Speoimen Diameter I Weigth Weight 1 Diameter I* Weight I Ueiuth

thickness,
inohes, I ‘f:::;’I‘=’1’0!?%51‘f:&’log%:’I‘“RI!?;, B I

O.cao 29/32 O.1* I .0*OO05 29/32 ‘ O:;g “ “ o#ooo5
.o15 15/16 CMl .0005 15/16 iO~5
e020 1 ,~7” - 1 mu? .001
,025 1- l/16 .176 “ “:% 1- 1/36 .276 0002. . -
1/32 1- 1/8 A& .002 3.- 1/8 .209 .002
3/64 1- 1~1+ *W y ;$ ●U6 *W .
1/16 “ 1- 3/8 .38 ●W .38 - :?
3(32 1- l/2 ,59 .51 1: 1/2 ,50
1/8 - 1- 5/8 ~.63 .02 l-1~6 .71 .02

4.4.6e3 ~ocedure. The impact blow shall be delivered by allowing the steel ball to fall on th. oenter
of the pmetrator head frmn a height of 10 feet moaeured to the top ourfaoe of the penetrator, A single blow
shall be delivered to each speoimen, The damage caused to eaoh spedmen tected be reported. The following
types of damage SIhall represent falhre of the specimen to withstand the Ampaot.

flRll

Puncture.
.

Frmwre ,
Craok in the stdaoe. .!..

4.4.’? mgs~. Kardnese &ll be totted i; ●omrdanoo with nethod 1081 of PXD-81&06, ualng Rooln@l
eoale, . .

44A ~. The test &ll be performed in aaemdanoo with method 2@l of FED-STD-4M.

4.L,9 b The tout ●hall b. performed in aooordanoe with method 7031, prootiuro 4, of
FED-WW406.

4.4.10Mo~v& # The speolfic gravity shall be dotarmlned in seoerdanoe with method 5011 of
FI!D-STD-406 *

6

.

. ,.
.“. .. .

.
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‘4

“+ L*5 Jns~-ction of m!at i on for delivery ● The packaging~ packing, and markhg shall be examined for-
ccmplimoa with aeotion 5 of this ?wument~

5. PNEPARATIONFOR DEIWERY

(Preparation for delivery requirements specified herein apply only to dlreot Government procurement.
Preparation for delivery requirements between eontraotors and $Ubcontraators shall be as specified in the
individual order. }

5.1 Doaestic shimnent and earl$- material use.

5.1*1 P@aaLq&* PaW@ng shall be sufficient to @’@d adequate ~oteotion against deterioration and
physical damage during shipnent froa tha supply source to the ~iag aotivlty and until early ~terial use and
may oonform to the su~~lier’s commercl.al praotioe when such meets these requimnents.

5,1,2 Packing. Packing shall be amomplished in a manner whiohwill insure acceptance by ccmmon mmrier
at the lowest rate, and will afford protection against phyaioal or meahanioal damage during direct shi~ent
from the eupply$ourse to the using activity for early material use. The shipping oontalners or method of
paoking shall conform to thd Uniform Freight Cldssifioation Rules, Ratinge, au Regulations or other carrier
regulations as applhable to the mode of transportation and may oonform to the suppliers oameroial practioe
when such meets these” requirements.

5.1.3 Marking Q Shi.pn@nt marking information ehall be ~ovided on interior packagea and exterior ship-
ing containers in accordance with the oontractor:a commercial pfractiaa, The information shall includeno-
menolatti-a, Federal stock number or manufaoturerls part n@erF lot numberj date (month and yem’) of manufac-
ture, size, contraot or order number, uontraatorls name) and destimatiom. The fo~~owing ~eoautionary
marking shall appear OKthe sides of exterior oontainara. W NOTDROP, lMNDtEWITHCARE.”

5.2 t, The requir~enta and levele of paokaging,
packing, and marking for shipzent Shal y the wocuring aativity (s.. 6.2J.

oversaaa shipuent, which-tiy be ruquirec? when proour~snt la made (se= 6.2).

5.2.1.2_U.-

5,2,2.101mfto h, Pla8tlc sheets shall be individually wrapped or hterleaved between
. not lese than 25 pOUZldbaais waight kraft groper in order to ~otoot tho eheeta frozL abrasion,

5.2.1.1.2QV~c Fmokaging shell b. sufficient to aff@d adequate ~otecthn against
and physioal damage, This level may ooaform to the SupSMerts acsmemid ~aotioe.

5,2.1.2 ?-.

5.2.2.2.1JeveJ~. Plastios sheets $wkaged as speaif$ed (see 6.2), ehall be paoked
following oontainere ●t the option of the 00ntraotort

$~ elfioatf.on w Cla mifiuat~

PPP-B-591 Fiberboard, Wood-Cleated Overseas type
PPP-B-576 Uood-Oleated, Veneer

(PQ=o-lddj
GlaOs 2

PPP-B-603 Wind, Cleated-P~ood Overeeas type

—

:

emh sheet with

deterioration

any of the

,

?he sheets shall be ouohionod and wood boxes lined with fiberboard, as neoessary, to ~event damage to edges .
snd ccrnors of cheets, Shippingwataines shellhave oamlinem conforming to- S~cifloation MI&&lM47;
Caeclinero shall be closed and oeehd h ●oonrdanee with the ●ppendix to NIL-LA0547, ContqhcrS SIWUb.
alowd and sealed in aeoordanoe with the applioiule box npeoMimatLon or ●ppoadix theretot Tho ~osa wei@
of UXNIboxaa shall n~t oxwd 200 poundu,

5.2.1.2.2 ~vel ~, Plastic shoots ~okaged aa qwc$fied (Sm 6,2) shall be packed in container oon-
Sormlng te my one of the tollowing spooifioations at the option of the oontractorl

&wM4wB M& r~gea~tioQ

PPP-B-591 Fiberbomd, Wocd-Oleated Overaoao typ~
PPP-B-576 UOOd-Oleatsd$ Vcnoar

(paporovarlald)
class 2

PPP-B-601 Wood, Cleated-PJyuood Overeoaa typs

7
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MIL-P-lm(SEIPS) .

The eheeteshall be maehlonedand wwd boxm lid with fib-d, SS neoeaeary, to ~event damage to edge.
and corners of sheets. Box closures shall be aa epecified in the ●pplicable box upeoifhatiom or appendix
thereto. The groBo uaight of wood boxes shall not exoeed 200 pounds. “c

. .
5●2.1.2.3 -J#val ~~ IUatio s-t ~X* as SWCUi~ (s.8 62) ~ shll be ~uked in a manner whiah

will ineure aaaeptanoa by oomon oarrier ●t l-t rate and tif’&d ~teotion againet phyaiaal or meohanioal
-O during direct shipnwt from eupply souroe to the first reodvlng activity for early instdhtion. ‘f’h.
shipping containers cm methad of paoking shall conform to the Uniform Freight Claesifioation Rules and
Regulations or other oorrier regulations ca applicable to the mode of transpmtation and hay be the Supplier Is
commercial gmaotioe.

5.2.1.3 w. In ●ddi6ion to aqy special mark$ng speolfid in the oomtmct or order (see 6.2) eaoh
shipping oontainer ehall be markd in ●ooordanoe with MIL4TD-~.

6. NOTES

6.1 -ad u-, Aorylomitrilo-bu$@iene-styrene torpo~ shoot is intended @marily for fabrioa- } -
tion by th~oforming toohniques of larga plaetio Z- euoh ●s oamying oaaec, houalngs, and liners where a “
tough, rigid, and im~at and ●brasion ros<stant ~stic 1. requtred whioh ~fome dependably over a wide
range of servloe oondit%ons.

6.2 Proour~nt dooumants should epeoify the follcnd.ng~
..

(~) TAtle, B-=, and date of this upeoifi&tion.

“1

b) Orado, sheetaiso. and thiokneos required (me 1.2 and 305).
e) Humbw Of shoots squired.

)
d Surfaoe tinish roq@red (HQ 3.3 ●2).

(e COlor, if othw tti gray (me 3 .4).
(f &vel of pa~ging end ~oMi’ag required (see 5.1 and 5.2). “

1(g special merkingn, :f requirad (000 5,3).

6,3 . Rquiraments applloable to fabrhated parts or ●qui~ent inwr- .
porating d in b separate speoffioatlon or u ~t of oontracts or orders. ,

6.4 _ ~. Color cards may ha obtained upon application to the Ccman@er, Norfolk Naval
Shl~ard (Chtioal Laboratory, @do 32W ) Pmtemouth, Virginis, 237~. The ~paoe for whloh tho oolor
oards are desired should be speoifiod.

6.5 . Mditional aAw, in sheet f-, re$nforoed with variow amounts of glass
Uo ~oiallyo The $!bar f’~ed terpolymars tibtt s higher atrongth to weight

ratio, higher stiffneso ~ ad greater reaietanoe to t~perature and oreep. Sheote of sqwnded terpdymer
wnbining strength tith light weight-are also available. The@egrades are ●t pwnt not oovered by
Government opeeifloatlom.

●o
‘-J

= ZX- OP CHANGES(DEZETI(X?S,ADDITIONS,ETC.) PRECUJDETSE
ilWMTIE PREVI~S I- OF IIIIS DOOIMENT.

fieparing ●otivlty;
Navy - SN
(~ojeot 9330-N350)

#,*
7’.

8

.
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