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Auqust 24, 1973
SUPFRSEDING

Fed. Spec L-P-380B
January: 5, 1968

PLASTIC MOLDIMG MATEPIMI, METHACRYLATE

This specification was aprroved by the Corrissioner, Fedcral

" : A .
Supply Service, Genmeral Scrvices Administration, for the use

of all Federal agencies.

1. SCOPE AND CLASSIFICATION
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1.2 Classification.

1.2.1 Types and classcs. Mcthacrylate melding and extrusion compounds covered b
this specification shall e of thc fellowing t;ypes and classes, as srecified (seco 6.2).

Ty1e I - General purpose.

Tpe II - Electrical type matcrial.

1 - Lowest deflecticn tergerature rarce.
Class 2 - liddle deflaction fgm-.__wqggtugr\ rance.
3

Nattlae LTa TSR S

- Highest deflection temperature rarge.

\PPLICARLF DOCUMENTS .

2.1 The following documents, of the issues in effect on the date of invitation for
bide or rogucst for gproposal, form a part of this sgccification to the extent specified
herein. ’ :

3 - Crums, Fiker.
9 - Drums, Shipping and Storagn, Stecl, SS-callon.

Fuederal Standarcé:

Fed. Std. Mo. 123 - Marking for Dorestic Shigrent (Civil Agerncies).
Fed. Std. !llo. 595 - Color.

(Activitics outside the Fecdoral Covernment may obtair copies of Federal Specifica-
tions, Standacds, and Handbooks as cutlincd under Genaral Information in the Index of
Fedcral Sgecifications and Standards and at the prices indicated in the Incex. The
Index, which includes curulative monthly supplerents as issued, is for sale on a sub-
scription basis by the Superintendent of Documrents, U. S. Goverrment Printing Office,
wWashington, DC 20402.

activities outside the Faderal Government for bidding purposes are available without
charge from Busincss Service Centers at the Gerneral Services Administration Regional
Offices in Boston, New York, Washington, DC, Alanta, Chieagc, Kansas City, MO, Fort

Worth, Denver, San Franciscec, Los Angeles, and Seattle, W2.

{(Single copiss of this spscificaticn and oth~r Federal specifications required by

o~
]

ards, and Handhooks and the Index of Fecderal Specifications and
established distribution points in their agencies).

a2l Covernment activitine may obtain copics of Foderal Specifications, Stand-

D
Standards from

1y T3 - ) N
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Military Standards:
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.

'CGP“" of Mi'lnl‘-:v—y Qpnnifinnfﬁnﬂl and Standards

r
nection with specific procurement functions should be
activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specification

e extent specified herein. Unless a specific issue is identified, the issue in
act on date of invitation for bids or request for nrnnnna‘l shall annlv‘

-y =S

American Society for Testing and Materials (ASTM) Standards:

D 149-64 (1970) - Dielectric Breakdown Voltage and Dielectric Strength of
Electrical Insulating Materials at Commercial Power Frequencies.

A-C Loss Characteristics and Dielectric Constant (Permittivity)
of Solid Electrical Insulating Materials.

©
n
[~ ]
[
-3
(=]
]

D 257-66 (1972) - D-C Resistance or Conductance of Insulating Materials.
D 542-50 {(1970) - Index of Refraction of Transparent Organic Plastics.
D 570-62 (1972) - Water Ab-orption of Plastics. o )
D 618-61 (1971) - Conditioning Plastics and Electrical Insulating Materials for
Naas{ns
&Uﬂbﬁllv.
D 638-72 - Tensile Properties of Plastics. )
D 648-72 - Deflection Temperature of Plastics Under Flexural Load.
D 792-66§ (1970) - eﬁ‘-.!(n !‘r-‘nl&u and Qen-iﬁ-u of Plastics hu ni ﬂn’.‘ﬁ.mﬂnf
D 1003-61 (1970)- Haze and Luminous Transmittance of Transparent Plastics.
G 21-70 - Resistance of Synthetic Polymeric Materials to Fungi.

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.)

National Motor Freight Traffic Association, Inc., Agent:

National Motor Preight Classification.

(Application for copies should be addressed to the American Trucking Associations,
Inc., Tariff Order Section, 1616 P Street, N. W., Washington, DC 20036.)

Uniform Classification Committee, Ageéent:

Uniform Freight Classification.

(Application for copies should be addressed to the Uniform Classification Committee,
Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.

i ~da na,
{Technical socisty and technical asscciaticn specif
. @

generally available for reference from libraries
technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Matsrial. The "'-"‘xact‘,'lat= matar ahall consist of v{_rgi_n cmnv--gig& ;

ia 1
injection or extrusion molding compounds to which no scrap or reworked materia} has
been addcd. The methacrylate material shall consist or resins made by polymerization
Q ry

of ﬁ\ob’&bb monomers containing at lsast nt methyl mathacrylate Pelletizing

shall not be considered reworking.

3.2 Property valuss. When tested

4.3, type material shall conform
II.

in the applicable

4
the property values specified i

sns,
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TABLE I. Property values, excluding electrical properties

Property values for types I and II
Property ) Class 1 Class 2 Class 3

Specific gravity 23°/23°C.
(73.4°/73.4°F.):
Maximum
Minimum
Index of refraction 2/ (Np 23°C.)
Maximum
Minimum )
Total luminous transmittance,’ 3/
i/8 inch thicknsss, percent, minimum
Water absorption, 24 hour immersion,
percent, maximum:
Weight gain plus scluble matter loss
Soluble matter loss
Defection temperature under load 1/, at
264 pounds psr square inch stress
1/8 inch thick annealed specimen:
°C. (°F.) minimum 67(153) 76(169) 85(185)
°c, {(°P.,) maximum 75(167) 84(183) ———
1/4 inch thick annealed specimen:
°C. (°F.) minimum 69{1586)
.C. (0?.) wiz_n_n_n_m_ . 79(174)
Tensile strenght, pounds per sq. inch,
. minimum 8000 8000 9000 .
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17 Elther thickness may be used for determining this property.

2/ Applicable only to colorless and to those transpacent cclcrs which transmit
the sodium D line. Otherwise, a correction must be made.

3y Applic:blo to colorless material only. -Correction must be made for colored
material. .

(e
rt

TABLE II. Electrical property values (for type II only)

Property value for type I1I,

Property all classes
Insulation resistance, megohms, minimum 107
Dielectric strength, flatwise, step-by-step,

volts per mii., minimum 3s0
Dielectric constant, maximum:
At 60 Hzl/ 4.5
1 KHz 4.0
Dissipation factor, maximum:
At 60 Hzl/ 0.06
1 Kis 0.05

I/ 1 hertz equals 1 cycle per second.

3.3 Fungqus resistance. When specified by the procuring agency (see 6.2), the
material shall be fungus resistant as shown by zero percent growth when examined

=2 .
ViBUassY

3.4 Color. Unless otherwise specified by the procuring ageacy, the matsrial and
specimens or plaques molded therefrom shall be colorless as determined by visual
inspection. When required by the procuring agency (see 6.2) a specific method for
determining colorless material shall be specified by the agemcy. When cclor is
specified (see 6.2) it shall be determined visually by comparison of molded plaques
with the appropriate color number shown in Ped. std. No. 595.

3.5 Porm and uniformity. The form shall be as specified by the procuring agency-
(see 6.3). Each lot of molding and extruding compound shall be uniform in form.

3.6 Residual monomer. The amount of residual methacrylate monomer in plastic
molding material, methacrylate, shall not exceed 0.5 percent by weight.

j, e S NLIL
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3.7 Workmanship. Each lot of meclding and
free of foreign particles and othor contarina
4. QUALITY ASSURANCE PROVISIONS
4.1 PResponsibility for i
Furchase order, the supplier s
requircmﬂnts as specified herein. Exccp
utilize his own facilities or
The Government reserves
the specification where

and services conform to

any commercial

the right to perform
such inspections arz

- mmovsed -

prescribed regquiremen

4.2 Samplinc for insaection anéd accentance.

- c. . - e .- .

extruding corzournd shall be clean and
tion.

isc specified in
orformance of all
otherwise srrcified, the

2
labkoratory

)w'u&

suprlier may
-}

acceptahle to the GCovernm

ary of the inspections set forth in
deemed necessary to assure that suprlies
-

~
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Sarplinc for insvection and accep-

Prppsp "

tance shall be yerxﬁrmeu ifi accordarnce

except where otherwise indicated. For

cxamination and tests shall consist of
itted for delivery at one time.

with ¢
purros
all ma

R S 1

mitted for Ged.l very

o o da=s < « - -
he provisions set forth in MIL-STD-105,

cs of somplirg, an inspection lot for
terial of the same type and class sub-

nts. In accordance with 4.1, the

4.2.1 Ingpection of naterials and co rmone
supplier is rcspomsible for insuring that mat

factured tested and inspecteé in accordancc

:nlw specxrzcatxon snc;; 5uvvrx H

nead wara many

aes ales oo e A @ ‘e
usal were manu-

CLAdWiD ﬂlld 'vU)llLJUllL'll s
with the reguiremants of refcrenced
In the event of
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4.2.2.1 Examination of the material. Exarmination of the material shall he made
in accordance with tne list of cefects, insprction lovels and accc tahle guality
lovels (AQL) set forth telow. The lot size, for purgose cf drterriring the sample
size in accordance with MIL-STD-105, shall be expressed in urits of 300 pounds for
examination in 4.2.2.1.1, and in units of ship;ing containrrs for cxamiration in
4.2.2.1.2.

4.2.2.1.1 ©Examination of the matcrial for defeets in appcarance and workmanshio.
The sample unit for this examiration, specificd irn taklc III, shall be approximately

one pound.

TABLE III. Examiration of the matorial for defects
in appearance and workmanshiz
Es:amine - Defocts

hppearance and workmanship Mot colorless, unless otherwise specified’
Color not as specified when color recuired
Forrm or color not uniforn.
Pmatem momd am mvmamd £ A
IVLI uve a> :Lcw..l.l.a.gu.

Not clcan, presence of forcign material or
other contamination.

4.2.2.1.2

Insrection of prcparation for deliver, requirements.

An inspection

e-=11 L _ =

shall be made
quirements in

el e

section S.

to uetemxne \lﬂcCIlﬂ.K EIIE PGL..LIIKJ

Defects shall be scored in accordance with table IV.

- 3 v vwe. -
and marking comply with the re-

The

sample unit for this inspection shall be onc shipwing container fully preparcd for

= amd e [P

shipment.
selected just prior to the closing operation.
accordance with 4.2.2.1.3.

LAy UuIl 1.

when specified by the procuring agency,

the shipping container shall be

Sampling and inspection shall be in

e 20V IUCTYT O

1Ay

mavc
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ARTF IV. Examinaticn cf proparaticr for delivery
Evaminn Bt cs
Pactinrg ‘lot lawvcl snecifind: ret ip accerdarce

25d Al s md

Wl WLIIlTEC oW e
An' noncorforrine comronert, component
sing, d?"agﬁﬂ or otherwise defective

Limer sopuvicankil ke,
“a

$)
rh

atzccting gservice
Lircr in fikcr drums not “roperly scaled.
Clesure improper.

cuantity of material Other than cprecified.

Haritings Markingz omitted, illegikle, ingorzegtg
incom;lete, of irgroper size, location,
sequcrce, method of application, or not
in accordance vith cortract recuirements.

4.2.2.1.3 Inspection levels and MOL's for evaminations. The inspection lavels
for dotermining the sarmgle size and the AQL oxprorsne as defacts per 100 units shall
be as follows:
Tamination = Insp~ctinn

paragraph lovel AOL

4,2.2.1.1 II 2.5

4.2.2.1.2 s-2 2.5

4.2.2 masting, The matarial chall he teatad for the characteristics listed in
tables I ana II, as arplicable, in accordance with the test methods speci fierd here-
in. The lot size, for the purroazc of deterrining the sample size for testing shall be

gxpressné in unite of 100 Jnnngsa The sample unit shall censist of sufficient material

o

to .repare all required saecivons. The ins'ertvor levnl shall he S-1 with ar
acceptance number of 0 defects. The resnits for cach test shall be tha averaged
rasulte of the emtﬂnnn--

wans Va Lot L01CN2 .

4.3 Tast methods.

4.3.1 Specimen preraration arnd conditioring. Sgeciren
r-4 ] -
TL.eC a

shall b~ prepar~c¢ by
injection moldin¢ undor conditicrs specifie rar

..

4.3.1.1 Sigecimen annealing Spocirars to ha ueecd for dnflaction torperature
urder load, and tensile 'tre"vth tosts shall be corditioned at the torperatures
shown in %*ahle ¥ in a forc~d -5r circulaticr oven. Specirents 1/f inch thick shall
be condxtionpd 2 rours, and s*ﬁfirens 1/4 irch thick vh*]l b~ conéiticne? 4 hours.
Cyon removal from the oven, the §5HaCinsns shall be placed in an air-ticht container,
and protected with a rlankr~t cf insulaticr to allow slov cceling &n rnor terrera-
ture. The spccimens cshall remainr ip the container until rAsAdy teo test. (Pnrealing
is optional fer specimens tc be used fcr cthor tos=ts. )

TABLE V. Annealing temperatures

-, Mrcalirng tomparaturcs

Class &/ (°C.) (°T.)

1 cn + 3 142 + 5.4

2 71 ¥ 3 i1fA 5.4

3 382 + 3 12C + 5.4
L]‘Eg,llcable to types I anc II.

4.3.1.2 recimen _conditioning. Spcc:ncrs for all tc= other thar those specified
in 4.3.1.1, shall t~ corcitioned ir accordarce with rrcrﬁ ir% A of ASTY D 618=61 -
(1971) and the rinimum conditioring timz2 shall bk~ 24 hours.
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4.3.2 Testing conditions. Unless otherwise specified by the applicable test
method, all tests shall be performed at 23 + 2°C. (73.4 + 3.6°F.) and 50 + 5 per-

cent relative humidity.

4.3.3 Specific gravity. One specimen shall be tested in accordance with method
A-1l or A-2 of ASTM D 792-66 (1970).

4.3.4 Index of refraction. One specimen shall be tested in accordance with
ASTM D 542-50 (1970).

4.3.5 Total luminous transmittance. One specimen, 1/8 + 1/100 inch thick, shall
be tested In accordance with procedure A of ASTM D 1003-61 T1970).

4.3.6 Water absorption. One specimen shall be tested in accordance with
ASTM D 570- .

4.3.7 Deflection temperature under load. Three specimens, each either 1/
1/8 + 17103 inch, or 1/4 + 17100 inch EEIcE, shall be tested in accordance with

nau'l D 648=72.

4.3.8 Tensile strength. Five specimens, each 1/8 + 1/100 inch thick shall be
tested in accordance with ASTM D 638-72, using testing “speed B. Dimensions of each
specimen shall conform to type I of figure 1 of ASTM D 638-72.

4,3,9 Insulation resistan (for t

ce (fo
be tested in accordance with ASTM D 25
figure 3 of this test method.

ne IT material onlv). Tn:ee specimens shall
( 2) using the electrodes specified in

4.3.10 Dielectric strength (for type II material only). Three specimens shall
be tested in accordance with ASTM D 149-64, using electrodes as specified in table I
of this test method, and the short time test. Tests shall be made under oil which

conforms to the specified in ASTM D 149-64 (1970). . '
4.3.11 Dielectric constant and dissipation factor (for txge II material only).
Three specimens shal e teste accordance wi ASTM D 150-70, using any electrode
system specified in this test method.
4.3.12 Fungus resistance (agslicable only when specified by the procuring agency) .
Three specimens sha e prepared and test in accordance with ASTM -70.

Specimens shall be 2 by 2 inch pieces as specified in ASTM G 21- 70.

5. PREPARATION FOR DELIVERY
5.1 Packing. Packing shall be levels A, B, or C, as specified (see 6.2).

5.1.1 Level A. Unless otherwise specified (see 6.2) the material shall be
packed in one of the following types of containers:

a. PFiber drums conforming to PPP-D-723, type II, grade A, or type III,
grade A in quantities of 200 pounds

b. Metal drums conforming to PPP-D-729, type III, or type IV, in quantities
of 400 pounds maximum.

Insofar as practical, drums shall be of uniform shape and size, with minimum cube
and tare consiltent with the protection required. Drums shall contain identical
quantities and shall be closed in accordance with the applicable container specifi-
cation. Fiber drums shall be furnished with a 0.004 inch thick polyethylene liner
properly heat sealed.

5.1.2 lLevel B. Unless otherwise specified (see

packed in one of the following types of containers:

.2) the material shall be

a. Fiber drums conforming to PPP-D-723, type I, grade A in quantities of
200 pounds maximum,

b. Metal drums conforming to PPP-D-729, type III or type IV, in quantities

unds maximum,
J[ARK2IT
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Insofar as practical, drums shall be of uniform shape and size, with minimum cube
tare consistent with the protection required. Drums shall contain identical
quantities and shall be closed in accordance with the applicable container specifz-
cation. Fiber drums shall be furnished wiht a 0.004 inch thick polyethylene lirer

haat aaalad
ii@at sealsd.

§.1.3 Level C. Packing shall be in a manner to insire acceptance and safe
dalivery at destination at the lowest transportation rate for such supplies.

COntainers shall be in accordance with Uniform Freight Classxficatxon Rules or
National Motor Freight Classification Rules, as applicable.

5.2 Mazking.

Ccivil anancioa In addition to anv special markina SDQCIf ied

5.2.1 Civil agencies. any special markin ed i
contract or ordcrf shipping containers shall be marked in accordance with
Fed. Std. No. 123.

in the

$.2.2 Military agencies. In addition to any special marking specified in the
contract or order, containers shall be marked in accordance with MIL-STD-129.

6. NOTES

£ 1 Intanded u Matharrvlata nlastice mav he used in amnlications requiring

Ve il LGiiIuS- PR UIQCLT ASLT paastile W&y &€ mrFreabasalns aTYRSS

excellent clarity and transparency, resistance to sunlight and outdoor weatheringj
and an optimum comnination of flexibility with shatter resistance and rigidity.

:'x-mples are %d‘,% li_’_"_na nnnbni{- and intarior control {_\ann'lq_ The classes hav1na

higher heat distortion temperatures may be used for applications requiring greater
heat resistance. A chief disadvantage of these plastics is a lack of abrasion re-

sistance and a t‘ndenw toc crazs under strass, ?nra+1ﬁu1 Ar‘lv when cim‘ﬂ{-annnns‘lv

exposed to active solvents or wetting agents. The materials are not for shipboard
use.

>a 1= 1)

6.2 Ordering data. Purchasers should select the preferred options permitted
herein and include the following information in procurement documents:

a. Title, number, and date of this specification.
b. Types and classes required (see 1.2.1).

c. Fungus resistance when specified (see 3.3)

of material.
d. When required, specific method for determining colorless material
{aaa UV 4

@. Coloxr, if required (see 3.4).
£f. Form required (see 3.5).

neluding tvne and class
cluding type ang class

i -3

g. §-1-fﬂ-inn nf a?n‘l innh‘ln ‘l-vel e! ?acking (.I_ee 5.1)_
‘h. If other container is required (see 5.1.1 and S5.1.2).
6.3 Form, Inijection meolding and extrusion material is supplied; usually in
the form of 1/8 inch pellets. For compression molding, material is usually

lugplicd as minute spherical granules.

6.4 International standardization agreement. Certain provisions of this

specification are the subject of international standardization agreement
ABRC-NAVY-17C, When amendmant, ravision, or cancellation of thigs specifi cation

- s § - [P 102 ¢ )

is proposed which will effect or violate the “international agreement concerned,
the preparing activity will take appropriate reconciliation action through
international standardization channels including departmental standardization

offices, if required.
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