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FEDERAL SPECIFICATION

N PLASTIC MOLDING MATERIAL, B
POLYCARBON ATE, INJECTION AND EXTRUS&ON

R | This specification was approved by t.'r.c Commzsmer, Federal Supply Serv-
~ ice, Gene_rul Services Admtrutmz for the use of ‘a.ll Federal agencies.

| L SCOPE AND CLASSIFICATION
Ll Scope. This specxfxcatlon covers one

"'_ ,type of polycarbonate molding and extru-
sion matena.l for gane!‘al-purpose use (see

6.1)
' 1.2 Classxﬁmuon.

1.2.1 Forms Polymrbonate mJectlon nmld-' |

ing and extrusion material shall be of the

6-2) o .
Form 1—Pellets

Form 2—Powder ' L

2. APPLICABLE SPECIFICATIONS,
STANDARDS, AND OTHER PUBLICA-
- TIONS ‘ .

' 2.1 Specifications —a.nd stﬁndards. The fJol- '

" lowing specifications and standards, of the
- issues in effect on date of invitation for
" bids, form a part-of this spemfzcatxon to the

. ettent specified herem

A F’ederal Speczftcatzons.

PPP-B 576—Box, Wood, C!eated Ve-

neer, Paper Overlaid.
.. PPP-B-585—Boxes, Weced, Wirebound.
- 'PPP- B-591—Boxes, Fxberboard Wood-
... Cleated.
- PPP—B—SOI—Boxes, Wood, Cleated Ply-
' wood. N

following forms, as specxfzed (see 3.3 and

- tribu_ﬁcn' points in their agencies.)

PPP-B—GZI-—BOXQS, Wood, Naﬂed aad
: Lock-Corner. -

‘ ‘PPP-B-636-—Box, Fiberboard.
. PPP-B-640—Boxes, Fiberboard, Corru-
" gated, Triple Wall. '
PPP-C-96—Cans, Metal, 28 Gage ami'
' nghter

Federcl Standards:

Fed. Std. No. 102—Pmervat10n, Pack-

aging, and Packing Levels.
~ Fed. Std. No. 123—Marking for Domes-

- tic Shipment (Civilian Agencies).

o Fed. Test Method Std. No. 406—Plas-

tics: Methods of Testmg

(Achvxtms outmde the Faderal Government may'
obtain copies of Federal Specifications, Standards,
and Handbooks as ontlined under General Informa-

- tion in the Index of Federal Specifications, Stand-

ards, and Handbooks and at the prices indicated in
the Index. Tke Index, which includes cumulative
monthly supplements zs issced. is for sale on a sub-
scription basis by the Superintendent of Documents,
U. S. Government Printing Office, Waanmgton 25,
D. C. :
{Single copxes of this specification and other
product specxfxcatxona required by activities sotside
the Federal Government for bidding purposes are

- available witheat charge at the General Services

Administration Regicnal Offices in Boston., New
York, Washington, D. C,, Atlansa, Chicago, Xansas

" City, Mo., Dallay, Denver, Szn Francxsco, and

Auburn, Wash.
{Federal Government achvmes may obtam conies
of Federal Specifications, Standards, and Hand-

- books and the Index of Federal Specifications,

Standards, and Handbocks from established dis-

. FSC 9330
T
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Military Specification: .
MIL-P-116—Preservation, Methods of.

Military Standard:

nﬂL—STD-129—-—Markmg for Sh1pment
and Storage.

(Copies of Military Specifications and Standards
required by contractors in connection with specific
procurement functions should be obtained frem the
procuring activity or as directed by the contracting
officer.)

2.2 Qther publications. The fbllowing doc-
umants form a part of this specification to
the extent specified herein. Unless other-
wige indicatad, the issue in effect on date
of invitation for bids shall apply:

Americar. Society for Testing and Mate-
rials (ASTH) Standards:

D 149-61—Dielectric Breakdown Volt-
age and Dielectric Strength of Elec-
trical Insuleting Materials.

D 150-59T—A-C Capacitance, Dielectric
Constant, and Loss Characteristics of
Electrical Insulating Materials.

D 253-58—Impact Resistance of Plas-
tics snd Electrical Insulating Mate-
rials.

D 570-5%aT—Water Absorption of Plas-
tica.

D 6188i--Conditioning Plastics and
Electrical Insulating Materials for
Testing.

D 638-61T—Tensile Properties of Plas-

~ tica.

D 648-56—Deflection Temperature of
Plastics Under Load.

D 74657T—DBrittleness Temperature of

Plagtics and Elastomers by Impact.’

D 790-61—Flexural Properties of Plas-
tics.

D 792-80T—Specific Gravity and Den-
sity of Plastics.

(Application for copies should be addi-essed to
the American Society for Testing and Materials,
1916 Rsce Street, Philadelphia 3, Ps.)

2

ASTIA Document:

AD 297457—Toxic Gases and Ignition
Temperature Determinations.

(Application for copies. should be addressed to
the Defense Documentation Center, Cameron Sta-
tion, Alexandria, Virginia 22314.)

3. REQUIREMENTS

3.1 Material. The plastic compound shall
consist basically of polycarbonate resin, so
formulated as to meet the requirements of
this specification. It shall be in forms suit-
able for injecticn molding and for extrusion
as specified in the coniract or order (see
6.2).

3.2 Celor and transparency. Unless other-
wice specified (see 6.2), the compound shall
be furnished in its natural color and trans-
parency. Added colorant (when used) shall
not alter the physical, chemical, and elec-
trical properties specified herein.

3.3 Forms,

3.3.1 Form 1. When specified (see 6.2),
the form 1 compound shall be furnished in
pellet form. Peilets shall be approximately
1/8 inch in diameter by 1/8 inch long.

3.3.2 Form 2. When specified (see 6.2),
the form 2 compound shall be furnished as a
free-flowing powder.

3.4 Uniformity. All lots of polycarbonate
compound of the same grade and nominal
form from one manufacturer shall be uni-
form in form, appearance, and physma; prop-
ertles

3.5 Property values. Products manufac-
tured from polycarbonate materials shall
have the properties listed in table I. Unless
otherwise specified (see footnote for brit-
tleness in table I), the values obtained from
each set of specimens shall be averaged {see
4.5.2.1), and the results so cbtained shall

meet the requirements specified in table L




- ._»'wahload‘e'd from'htﬁp://WWerVefyspet.cpm o

" TABLE I.—.Propert'y 'valueé '

. Property Value
_ (see table IV) required

- i range inclusive, D-23° C. :
,D:;::lt.y'.‘ R 120 to 122

" Tensile yield strength, minimum, p.s.i.} 8000“
Tensile ultimate strength, minimum,

- A Seresens eiveraae. - 9000
Tensile ultimate elongation, minimum,

R T 2= R 60
Flexural strength, minimum, p.sd. ... 1;000
Izod impact strength, minimum, ft.

Ib./inch of notch:

0.126 . thick .....c..0uvenn... 12
0.250 in. thick .............. .25
Brittleness, —65° C. cvovvuennnnnnnn. : 1

Deflection temperature, 264 p.ei.

“minimum. °C. ...ttt 136
Water absorption, 24 hrs., maxxmum o
‘pereent L......iiceieciecvncrasnanna . 085

- Dielectrie constant, maximum, 1 mes .. 31

. Dielectric strength, 100 cps maxnnum, ‘

volts/mil. .........iiiiriiiininat,, , 400
Dissipation factor, maximum, 1 mes ..| 0.015
Flammability (when speclf‘ ed see

6.2): .

’ Ignmon time, minimum, see, ..... 80
" . Burning time, maximum, sec. ...... 90
" Toxicity (when specified, see 6.2)

quantities, parts per mxlhon, maxi-

mum: . C _
- Carbon dxo:nde ceerereena e eeeeann 15000

. Carbon monoxide ......o0o0uua.... 1000

Ammonia ...........c.c...... e 2500
Aldehydes ag H-CHO ............ 50
Cyanides as HCN ........... eeee 80
Oxides of Nitrogen as NO; ........ 100
Hydrogen chloride ................ 100

. 1At least 5 out of 10 specimens shall not. fail the
bntt!eness test (see 4.5.3.5).

4. SAMPLING, INSPECTION, AND
TEST PROCEDURES

4.1 R.esponsxbihty for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
- the performance of all inspection require-
. ments as specified herein. Except as other-
wise specified, the supplier may utilize his

own facilities or any commercial laboratory

acceptable to the Government The Govern-
~ ment reserves the right tos perform any of

the mspectxons set forth in. the specxfxcatxon _

II
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‘where such inspections are deemed neces- .
sary to assure that supplies and services

conform to prescribed reqmrements

‘4.1.1 Test equzpment a.mi mspectwn fa.--"

'czlztzea Test equipment and . inspection fa-
- cilities shall be of sufficient accuracy, qual-

ity, and quantity to permit performance of
the required inspection. The supplier shall
establish calibration of inspection equipment

“to the satlsfactlon of the Government.

4.2 Clasmﬁmtion of inspectlon The exam-

* ination and testing of polycarbonate sha]l be
- classified as follows: -

(a) Acceptance inspection (see 4.4).
" (1) Inspection of product for dehvery'
(see 4.4.1). A
(2) Inspection of préparation for de-
livery (see 4.4.2). (Applicable
only for direct procuremient by
or shipment to the Government.)

4.3 Inspection conditions. Unless other-
wise specified herein, all inspections shall be
made at room ambient temperature, rela-
tive humidity, and pressure. For reference
purposes, the standard procedure and test-
ing conditions specified in the general re-
quirements of Fed. Test Method Std. No. 406

" or in ASTM Standard D 618-81 shall be em-

ployed
4.4 Acceptanee inspestion.

4.4.1 Inspection of product for delivery.
Inspection of product for delivery shall con-
sist of batch inspection (see 4.4.1:2) and
periodic-batch inspection (see 4.4.1.3).

- 44.1.1 Batch. A batch of polycarbonate
(see 3.1 to 3.3, inclusive) shall consist of
all material produced under like conditions
in an unchanged process by one manufic-
turer and inspected at one time.-

441 .2 Batch inspection. Batch inspection
shall consxst of the tests speclfled m table
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TABLE II.—Batch inspection

Test ‘ [Requirement[ Test Method

Eensity

Tensile yield strength,
tensile ultimate
strength, and tensile
ultimate elongation
Plexural strength

Dielectric constant
and dissipation
factor

Dielectric sirength J J

" ee table I} gee table IV

4.4.12.1 Sampling plan. Batch sampling
and inspection shall be made on each batch
(see 4.4.1.1), and shall be the basis for ac-
ceptance or reJer'tlon of the batch (see
4.5.1).

4.4.1.3 Periodic-batch inspectior. Periodic-
batch inspection shall consist of the tests
specified in table ITI. Shipment shall not be
held up pending results of the inspection.

TABLE III.—_Pen'odic-batch inspection

Test | Requirement | Test Method
Izod impact strength ) h
"Brittleness
Deflection {em-
perature
Water absorption
Flammability and
toxicity (when
specified, see 6.2) ] J

> see table T r seo table IV

44.13.1 Sampling plan. Periodic-batch
sampling and inspection shall be made on
the first batch (see 4.4.1.1) prepared for
shipment under this specification, and on
every 20th batch thereafter, or once every
2 years, whichever is more frequent (see
4.5.1).

4.4.1.3.2 Noncompliance. If a batch fails
to pass periodic-batch inspection, the sup-
plier shall take corrective action on the ma-
terials or process, or both, as, warranted,
and on all batches which can be corrected
and which were manufactured under essen-
txally the same cond1t1ons, vnth esser ntially

4

the same materials, processes, etc., and
which are considered subject to the same
fTailure. Acceptance of the product shall be
discontinued until corrective action, accept-
able to the Government, has been taken.
After the corrective action has been taken,
periodic-batch inspection shall be repeated.
Batch inspection may be reinstituted; how-
ever, final acceptance shall be withheld until
the periodic-batch reinspection has shown
that the corrective action was successful. In
the event of failure after reinspection, in-
formation concerning the failure and the
corrective action taken shall be furmshed

to the contractmg offlcer

4.4.1.4 Rejection. Failure to comply with
any of the requirements of this specification
shall be cause for reJectxon of the batch
represented

44.2 Inspection of preparation for deliv-
ery. Sample items and packs shall be se-
lected and inspected in accordance with
MIL-P-118 to verify conformance with the
requirements in section 5 of this specifica-

tion. - .-

4.5 Methods of test.

4.5.1 Sampling. Three representative sam-
ples of equal size shall be selected from each
batch prior to packaging. If sampling is done
after packaging, three containers (packages
or drums) shall be selected at random from
each batch (see 4.4.1.1). Containers shall be
opened carefully, making sure that there is
no contamination from scale, paint, shat-
tered heads, torn liners, or from any other
cause. The three representative samples
shall be composited, placed in a clean dry
metal or glass container, and tightly closed.

4.5.2 Specimens.

4.5.2.1 Number and form. The number of
specimens shall be as specified (see table
IV). Specimens of the form specified in the
applicable document or paragraph (see ta-
ble IV) shall be molded as specified in
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. 4523. Unless otherwise specified ‘herein,
' the th1ckness shall be 0. 125 + 00125 mch.

4 5.2.2 Addztumal speczmens Except for

impact strength and brittleness, when the

- test result of a specimen deviates from the
average of the other specimens by more =
than four times the average deviation of the

other specimens, that specimen shall be dis-

_ carded and another specimen from the
" same composite shall be tested and used m .
»1ts pIa.ce. o .

be used in molding (see 6.3). Specimens shall
be injection molded at a cylinder tempera-
ture of 260° to 315° C. inclusive, (500° to
599° F. inclusive), on a cycle of a minimum
of 30 seconds. The temperature of the mold

~shall be 77° to 93° C. inclusive, (170.6° to

199.4° F. inclusive), Other necessary mold-
ing conditions shall be as recommended by

" the supplier, except that all specimens rep-

resentmg one lot shall be molded under the

N same condltlons

4, 5.3 Test met}wds Test methods shall

L-P—393a N

4531 Denszty Method A of ASTM D

792-60T shall be used

4532 Temile yzeld atrength temnle ultz-. '
mate -strength, and. tensile wltimate elonga-

tion. Type I or type III speclmens and speed
B shal] be used :

: 4.5.3.3 Flezuml strength Procedure A~

. shall be used

4534 Izod tmpact atrength (see 45.2.1

- 4523 Moldmg Dry polycarbonate shall and 452.3). Tests shall be performed on

machine - notched injection-molded - speci-

- mens of 0.125-inch and 0.250-inch thicknéss.

4.5.3.5 Brittleness. Test specimen thick-
ness shall be 0.075 == 0.010 inch. The test
shall be terminated after a single impact
blow to a specimen at the specxﬁed tempem
ture (see table I). ’ _

4.5.3.6 Deflection temperature. The speci-.

. men shall be tested under a load which will
" produce a fiber stress of 264 p.s.i. and the

temperature at which a deflection of 0.010

be as specified in table IV. = . inch is obtained shall be reported.

A.::_"'VI"ABLE”I\-I..-‘-.-Test methods! and number of specimns_

Method No. e Number of
Coee T T .of Fed. Test ASTM Modified specimens
‘Test (see table I) Method Std. | publication by to be
‘ S e © No. 406 paragraph teted
Density ..c.covieieecieioanas eessesseasanns 5011 . D792-60T 4.5.3.1 3
Tensile yield strength, tensile ultimate . ) :
strength, and tensile ultimate elongation .. 1011 Dé638-61T 4532 5
Flexural strength ......c.cvvicvvecanann.. . 1031 D790-61 45.3.3 &

- Izod impact atrength .............. Ceeanin 1071 . | 2D256-56 4534 10
Brittleness ............ciiiiiiiiininnn... 2051 D746-5TT 4535 10
Deflection temperature .................. - 2011 D648-56 4.5.3.6 5

" Water absorption ........cicvcciiuinnnn... . 37031 3D570-59aT 4.5.3.7 5

 Dielectric constant and dlssmatlon factor .. 4021, D150-59T 4538 5
Dielectric strength ....................... 4031 D149-61 ' 4.5.3.9 6
Flammability and toxicity (when specified, i | -

-2 N - - i 45310 s

% Either Fed. Test Met.hod Std.. No. 406 or ASTM ounhcanons may be u.,eo, as apphca.ble
2Method A shall be used. o
3 Procedure A stall be used.

- “4As specified in test procedure,
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4.53.7 Water absorption. Specimens

shall be conditioned in accordance with pro-

cedure B of ASTM D 618-61.

4.5.3.8 Dielectric constant. and dz‘ssipation
factor. The test voltage shall not exceed 400

volts per 0 001 inch of thickness of the test’

sproimen.

4,5.3.9 Dieleciric strength. The test volt-
agc shall be applied and increased uniformly
at the rate of 500 volts per second until the
maximum test voltage (400 volts per 0.001
inch of thickness of the test specimen) is
attained. The test voltage then shall be
maintained for 60 to 65 seconds. Specimens
sh.ll be conditioned for at least 48 hours at
23° x 3°C. (73.4° = 54° F.) and relative
huxmdxty of 50 = 2 percent.

'4.5.3.10 Flammability and tozicity (when
gpecified, see 6.2). Specimens shall be tested
in accordance with ASTIA document AD
29‘7457

5. PREPARATION FO'R' DELIVERY

For civil agency procurement, the defini-
tions and applications of the levels of pack-
aging and packing shall be in accordance
thh Fed. Std No. 102.

5.1 Preservation and packaging (see 6.2).

51.1 Level A. Polycarbonate in the form
of free-flowing powder shall be packed in
type V, class I metal cans conforming to
PPP-C-96, in quantities of 5 pounds net
weight, as specified (see 6.2). Plan A ex-
terior coating shall be used.

5.1.2 Level C. Polycarbonate in the form
of pellets or free-flowing powder shall be
afforded preservation and packaged in ac-
cordance with the supplier’s commercial
practice.

5.2 Packing (see 6.2).

5.2.1 Level A. The packaged item shall be
packed in containers conforming to any of

6

the following specifications at the optmn of
the suppher .

VClau or

Specification Container Style
PPP-B-6576 Box, Wood, Cleated, Class 2
: Veneer, Paper Over-
an e - laid ’
PPP-B:585 Boxes, Wood, Wire- Clsas 2 or 8
bound
PPP-B-591 Boxes, Fiberboard, - Style Aor B
Wood-Cleated
PPP-B-601 Boxes, Wood, Cleat- - Style A or B
ed-Plywood
PPP-B-821 Boxes, Wood, Nailed Cless 2
: and Lock-Corner
PPP-B-838 Box, Fiberboard Class 2
PPP-B-840 Boxes, Fiberboard, Clasg 2

Corrugated, Tnple
Wall

Box closures and strapping shall be as
specified in the applicable box specification
or appendix thereto. Banding (reinforce-
ment requirements), excluding metal, is re-
quired and will be applied in accordance
with the provisions outlined in the appendix
to the specification. ' The gross weight of
wood boxes shall not exceed 200 pounds:
contents of fiberboard boxes shall not ex-
ceed the limitations of the applicable box
specification.

5.2.2 Level B. The item shall be packed in .
accordance with 5.2.1 except that the con-
tainers shall be constructed for domestic re- -
quirements.  Fiberboard boxes shall be
banded as prescribed in the appendix of the
box specification. Box closures shall be as
specified in the applicable box speclfxcatlon ~
or appendix thereto.

5.2.3 Level C. -T’he" packaged item shall be
packed in containers of the type, size, and

kind commonly used for the purpose, in a
manner that will insure acceptance by com-

"mon carrier and safe delivery at destination.

Shipping containers shall comply with the
carrier rules and regulations applicable to
the mode of transportation.
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524 General. Exterior containers shall

be uniform in shape and size, shall be of
minimum-cube and tare consistent with the

- protection required, and shall contain iden-

tical quantmes of 1dent1ca] items. o

5.3 Mar!dng. .

S A D e ,..-..:.J- SEENY

order, unit packages, intermediate packages,

- -and exterior shipping containers shall be
- marked in accordance with Fed. Std. No.

123.

5.3.2 Military aé_encz‘es. In addition to any
special marking required by the contract

. or order, unit packages, intermediate pack-
- ages, and exterior shipping containers shall

be marked in accordance with MIL-STD 129.

6NOTES

' 6.1 Intended use. Polyca.rbonate may be'

utilized in" applications where dimensional
stability, high-impact resistance, and good

dielectric properties are needed. It is self-

extinguishing and fungus resistant. In spec-

. ifying this material, design engineers are

cautioned that polycarbonates are not rec-
ornmended for applications requiring good

_‘ fatigue strength when subjected to ultra--
: violet light exposure. _

' G.ZAOrdering data. Purchasers shbuld ex-

ercise any desired options offered herein
and procurement documents shall specxfy
the following:

(a) Title, number, and date of this speci-
- fication.

(b) Color, if applicable (see 3.2).

(c) Form (see 1.2 and 3.3).

(d) Special considerations concerning ex-
(when a.ppli-

amination record
cable).
( e) Request for sample (when essential),
and specify the intended purpose
.. of the sample.
(f) Flammability and toxicity require-

| L-P-393a
inent (when specified, see 3.5).

(g) Informsation for preparation for de-
- livery (see section 5). -

6.3 ,Préparatim of specimens. Extreme

- care must be taken to prevent moisture ab-
sorption. Sealed containers should be heated
7=~ to 121° C. (250° F.) before opening; before

- 5.3.1 de agenczes In addmon to any
specxal marking required by the contract or

use, polycarbonate in unsealed containers
must be thoroughly dried overnight or 15 -
hours at 121° C. .(250° F.) in flat trays at
a depth not to exceed one inch. Failure to
follow these precautions may affect the
property values of the specimens.

6.4 Transportation dasc-lption Transpor-
tation description and minimum weights ap-
plicable (o this commodity are:

Pellets
" Rail:

ce Pléstics, _not 6therwise indexed by

name, granular.
Carload minimum weights 10,000,
20,000, and 30,000 pounds, subject
to Rule 34, Uniform Freight Clas-
sification. .
Motor:

Plastic pellets.
Truckload minimum weights 30,000
~ pounds, subject to Rule 115, Na-
tional Motor Freight Classifica-
tion.

Powder
Raz'l:
Plastics, not otherwise indexed by

name.
Carload minimum weight 30,000
pounds. 7

Motor:

Plastics, powder.

Truckload minimum weight 30,000

. pounds, subject to Rule 115, Na-
tional Motor Freight Classification.

7
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Neatice. When éovemment draw.ingé‘, specifica-

tions, or other data are used for any purpose other
than in connection with a definitely related Govern-

- ment procurement operation, the United States Gov- .
ernment thereby incurs no responsibility nor any -

obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way

supplied the said drawings, #pecifications, or other .
data, is not to be regarded by implication or other- _ .~
wise, as in any manner licensing the holder or any .

other person or corporation, or conveying any rights
or permission to manufacture, use, or sell any

patented invention that may in any way be related . '

thereto. =

MILITARY CUSTODIANS:

Army—EL
Navy—Sh
Air Force—ASD

Copies of this specification may be purchased for 5 cents each.




