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FEDERAL SPECIFICATION

PIASTICMOLDINGMATERLALACE’IW4
. INJECTIONANDEXTRUSION

AND CLASSIFICATION

This specification covers acetal
mo)ding (injection and extrusion) material
for genensl-purpose use and for weather-re-
sistant applications (see table I and 6.1).

L2 Ciadfiation.

L2.1 Types d ckwes. The acetal mold-
ing matirial aid] be of the ~ and c&as-
es shown in table I, as specified (see 6.2).

2. APPLICABLE sPEcmcA’r!m?s,
STANDARDS, AND OTHER PUBLICA-
TIONS

L1 Spedfiatims and standards.The fd-
Iowing specifications and standards, of the
issues in effect on dati of invitation for
bids or request for proposal, form a part of
this specification to the extent specified
herein:

TABLE 1. Types

Fderul spd#ktk8:
PPP-B-57&Box, Wood, Cleated, V*

naer, Paper Overlaid.
PPP-~Boxea, Wood, Wirebound.
PPP-B591-Boxes, Fiberboard, wood-

Ckated.
PPP-B-6ol-Eloxes, wood, ckated-Ply-

Wood.
PPP-B-621-Boxes, Wood, Nailed and

Lock-Corner.
PPP-B-63&Box, Fiberboard.
PPP-B-640--Boxes, Fiberboard, Corru-

gated, Triple Wall.

Fetiml Stundurda :

Fed. Std. No. 102—Presemtion, Pack-
aging, and Packing Levels

Fed. Std. No. I!B=Marking for Domes-
tic Shipment (Civilian Agencies).

Fed. Test Method St& No. 40&Plas-
tica: Methods of Testing.

and eia8$e8
!40rmd I I I

Type fabricating . Application C1898 Additivw I Color

i

-i

I
process ( I

—%ierahnmoe ~ 1 -mzaiik— Natural

h I I (See3.12)i
1:

I IL Injection I
i moldingI I

/1

J
w@athermi8tant

I

n I Extrusion I General I%rpe

[
I

I I

2’ C8rbonw Black
(W!e3.1.1.2)

J

II
I

I 8 I Light stabilizer I Natural
\

I

1
I (we 9.1.1.3)

~ Antioxidant ~a~

I (see :1.1.2)

.
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(Activities outside the Federal Govtrnmrnt mny
obtain copies of Federal Specifications, Stmhrds
WIJHandbooksas outlined under General lnfornw
tion in the Jndex of Federa) Specificatkms, SI:OV!
ardtt,and Handbooksand ●t the prices indicated in
the Index. The Index, which includ~ cumul:div{:
monthly supplements aa iaaued,is for aaJeon ● sub-

scription basis by the Superintendentof Doeuments,
U. S. Government Printing Office, Waahh@n 25,
D. C.

(Single copies of this specification ●nd other
product qwifications required by arti~* ~f~
the Fedeml Government for bidding purpoeea am
●vailable titlfout charge ●t the General Services
Administration Regional Offices in Boston, New
York, Washington, D. C* Atlanta, Chicago, Karmas
City, Me., DaUau, Denver, San Fr=ti=o~ ●nd
Aubu-n, Waah.

(Federal Governmentactivi~ may obtain eopiee
of Federal SpecJfkationa, Standards, and Hand-
books and the Index of Federal Specifications,
Standards, and Handbooks from established dis-
tribution points in their agenck)

Miutiwy specification:

MILP-116-Preservation, Methods of.

MIXATD--MarMng for Shipment
and Stmage.

(CoPieaof Military SpecJficationaand Standarda
required by contractors in connection with specific
procurement functions should be obtained from the
procuring●ctivity or aa directed by the contracting
officer.)

22 Other pablicatians.The following pub-
lications form a part of this specificatim to
the extat apocifkd herein. Unless other-
wise indicated, the issue in effect on date of
invitation for M& shall apply.

D 1-—A< Capacitance Dielectric
Conntan&and LoosChm@wiatica of
Electrical Insulating Materials.

D 618-61-Conditiming PAaatics and
Electrical Insulating Matiritds for
Testing.

D 636–61T-Tensile Properties of Pias-
tk%

l.) 648-56-Def)ectim] Tt~n~])t*~~til~~Of
Plautics Under Load.

D 789-62T-IUylOu lnjert ion Molding
and Extrusion Materials.

D 792-60T-Specific Gr:ii”ity and Den-
sity of Plastica.

D 1236-62T-lfe88uring Flow Rates of
Thermoplastic by Extrusion PhMto-
-.

E 4257~tion of Light- and Wa-

ter-ExposureApparatus(C*rbon-Arc
Type) for Mlficial WeatheringTest.

(APPhati fm oopieaahodd be ●dhea-d to
the American Society for Testing ●nd Materials,
1916 h Stret& PNtiWa ~~penn8Ylva~~ o

(TechnicaJaocie~ and technicalasaocktion speci-
fkationa and stxderda are gcnemlly ●vaihble for
reference from iibrariea. They ●re●ho distributed
wnong tecbnkal groupsand using Federal agencies.)

3. REQUIREMENTS

3.XMaterial. The material shall consist of
acetal resin so fonnulatad as to meet the
requirement of this specificationand ahdl
be suitable for injectionmoldingand extru-
sion.

3.1.1Additives.

3.1.1.1Ant&mid4. ~ I and II, claas
1, shall contain an antioxidant

3.112 Cudwn black. ~ 1, class 2, shall
contain a concentration of uniform]ydi~
peraed, highdor carbon Mack (see 6.4).

3.1.1.3 Light dabiher. Type I, chs 3,
shall oontaina ccmentrationof light atati)-
izer.

3.1-2 CoZor(see tile 1). Unless other-
wise apacifie&(ace 62), acetal shall contain
no eoior pignmk

3.1s Form. Add shall be in the form of
pelktu and shall containa surface lubricant
when opecifid (W 6S).

32 Property valuts Unless otherwise
specified, the values.obtiind from each set
of specimens hr aNy property shall be av-
eraged (W 453.1) and the results w ob-
tained shall meet the requirements specified
in table IL
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TABLEII. fiOpSTt# dwes

I
I Vahe Beauired

Pwperty
(8ee table V)

Den8itY,8s received, rmure,iaclusi~e, P, e/mi- 1
, .-—.

1.39 & 1.44

Melting poin~ minimum, ‘Cl I 168—— ‘--- “-
Melt flow rate. minimum,er8m9 mr 10 minuta I

.-
306.

Melt flow rate, maximam,gram per 10 minutes I - ——. -
OJ

4

Tensik yield mwgth, minimum, @. &OOO
. .

,
EAongBtion, minimm pemnt 10 I*
T’onde modulus of e)astkity, midmum, pi awoe
DieAocuicctmstant, msximum, 1 mm U1 I “u I
DisB@8tiomfaewr,masimuml1 ma 00007 ~ 0: +
Defktion, temper8turq mkimruk ●(2 MO
We8tber rni8t4nce - lg{.l-

I The melting-point temperature shall be recorded at the firm appearance of s truqmrent ●rea in the
middle of each specimen.

~ Specimens sbalI retain at least 65 percent of origins! elon@on after 500 bow exposure to westber-
msis+=n: ;2eL

~Specimens 8haIl re~in ●t least ~X)~nnt of origimd ch7ng3tionafter 300 hours ●xpomm b weather.
resistant test.

4. SAMPLING, INSPECTION. AND
TEST PXtOCIXWRES

4.1 Ibpanaibility for inspMtioG. C;!ass
otherwbe specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection requir-
ementsM specified herein. Excep as othe:-
wise specified, the Wppiiei my: utJize ki:
own fdties or any commercial!laboratory
~eptable to the Government. The Govem-

rnent reserves the right to peti”ormnny of
the inspections set forth in the w Afication
when such inspections are af~.med3eces-
sary to assure that supplies and services
conform to prescribe? requirements.

4.1.1 Test qw$:mzext a)~d iwpeetbn f+
cilities. Test equipment and inspection fa-
cilities shall be of sufficient accuracy, qual-
ity, and qwmtib to permit ~erhnance of
the required inspection. The supplier shall
establish calibration of inspection equipment
to the satisfaction of the Government.

U ~fjcatioo of ~tiono The ex-
amination and testing of acetal shall be clas-
sified as folkms:

..

Acceptance inspection. (see 4.4.1
(1.) M-pacttafi Gf prootict !’1’ :.:iveiy.

(see 4.4.1.)
(?.) lnspecti(’n Uf preparation for dc-

Iive-y. (see 4.4.2.)

I :! lwspeetkm conditions, Unless other-
*.sise.specified herein, all inspection shal! be
made at room ambient temperature. relative
humidity, and pressure.

4.4 Acceptanceinspection.

4.4.1 Inspection of product for :?(lirery.
Inspection of productfor delivery shall con-
sist of batch inspection (see 4.4.1.2) and
periodic-btch inspection (ace 4.4.1.3).

4.4.1.1Batck A &h of acetd (see 3.1
to 3.13 incluai% as applicable) shall be de-
fined as a unit of productpreparedfor ship-
meng and may consist of a uniform blend
of two or more “production runs” of acetal
of the same &pe ad ~ and color, when
applicabk.

4.4.12 Batch i-n. Batch inspection
shall consist of the teti specifid in L~b!e
HI.

3
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TABLEIII. Batch inspection

Test Requirement Test method

D4mity . . . . . . . .
Melting point ‘I}‘=tib’en)l}‘m-v)Mvlt fiOW mte . .

4.4.19%1 SampZing plan. Batch sampling
and inspection shall be
(see 4-4.1.1),and shall
ceptance or rejection
4.5.1).

made on ~ch batch
be the basii for ac-
of the batzh (see

4.4.1.3 Periodi+batch impection. Period-
ic-batch inspection shall consist of the tesb
specified in table IV, as applicable. ShiP
ment shall not be held up pending results of
the inspection.

TABLEIV. Periodic-batch inspection

..—
Requirement Test methodTest—— -

‘rGnsik yield
strength,elonga-
tion, ●nd tensile
modulusof elas-
ticity . . . . . . . . .

Dickctric con-
stant and dis-
sipation factor .

Dcfktion tem-
pemture . . . . . .

Weather resist-
ance . . . . . . . . . .

.——
b

b
(See tabk 11]

I

(Bee tabk W

4.4.L3J Sampling plan. Periodic-batch
sampling and inspection shall be made on
the first batch (see 4.4.1.1) of each partic-
ular compositionpreparedfor ahipxnen~and
on every twentieth batch thereafter of the
same composition,or once ~er’y 2 Wr&
whichever is more frequent (see 4.5.1).

4.4.1.32 AbtcOmplitmce. If a batch fdis
to pass periodic-batchinspection, the SUP
plier shall take correctiveaction on the ma-
terials or p- or both, as warranted,
and on ail batches which can be COMKM
and which were manufacturedundereasen-

4 ..
.

thIly the aarneconditions,with essentially
the same materials, procemes, etc., and
which are consideredsubject to the same
faibe. Acceptanceof the product shall be
discontinueduntil lmmctive action, accep~
able to the ~~ b been taken.
After the correctiveaction has been taken,
-*M hwoction did] be repeated.
htch @mction My be reinstituted; how-
ever, final acceptanceshall be withheld un-
til the Periodic-tmtchnimapectionhas shown
that the comctive action was aue8sful.
In the evmt of failure after reinspection,in-
formation conomhg the failure and the
corrwtive action taken nhdl be furnished
to the contractingofficer.

4.4.1.4~ejediow Failure b Complywith
any of the requirementsof this specification
shall be cause for rejection of the batch
repreaakio

4.42 hepectkm of prepmtion for deliv-
ery. Sample items and packs shall be se-
kc’k and inspected in accordance with
BfILP-116 tw verify conformance with
the requirementsin section 5 of this speci-
fication.

43 Methodsof ted

4S.1 Sampling.Threerepresentativeaam-
pk of equaisize shd be sdected from each
batch prior to pdmging. If sampling is
done after packaging, three containers
(- or drums) shall be sekcted at
random from each batch (see 4.4.1.1). Con-
tainers shall be opened carefully, making
6um that there is no oontsminationfrom
adq *L ** hea@ torn lin~
or from UIYother cau= The three repre-
oentatiw aampies Ml b Compoaited,
#ad b8*, *mtiorgtimn-
tainer, and tightly cloaad.

432 Spedmen$.

4S21 Mmber awl form. Five specimens
or ample charges of the form specified in
the applicable documentor paragraph (see
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table V) shall be prepared as specified in
4.5.2.3. Specimens, as applicable, ahdl be
not more than I/&inch thick.

4.52.2 Additional speci?nem. 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 in
its place. ●

4.5.23 MoZding.When required, speci-
mens shall be molded using the supplier’s
recommendedtechnique.

4.5.3 Test met)mk Test methods shall
be as specified in @bleV.

4.53.1 Density. Method A or B shall be
Used.

4.s3.2 Melting point.

4s3.2.1 Apparatus. The apparatus shall
consist of the following items:

(a)
(b)

(c)

(d)
(e)

A melting-pointapparatus. (See 6.4.)
A thermometer graduated from IM”

to WO°C.,inchwive, (302° to 572°
F. inclusive) in 1°C. (1.8°F.) i~
crementso (Sac 6.4.)

Round cover glaaeea, 18 millimebm
in diameter. D

Silver WOOIb serve as heat contact.
Tongs for handling the cover-gti

sandwich.

TABLEV. 1
——

T-
(*we II)

.
Den8ity . . . ...0.... ● ...**..*** ● *.**...*.* ~..****
Mclting#nt (tYpe I,ck2*) . . . . . . . . . . . . . .
Mdting@nt (exe@ @pe I,~2) . . . . . . . . . . . .
Melt ficw rate . . . . . . . . . . . ***...... . . . . . . . . . . . . .
Tensik yield -fit do~~n~ -d -e
modulus of ●l-ticitY . . . ...**.*.* ., . ..**.*..* ● *

Dielectric constsnt and dbipstion factor . . . . . . . . .
Defkction temperature . ...*..... . . . . . . . . . . . . . . .

.-

L-P-392a

4.5.3.2.2Procedure.The thermometer sha]]
be placed in the thermometer well with a
small amount of silver wool. The block shall
be preheated to 190’ to 200’C., inclusive
(374’ to 392’F., inclusive). Cut a hating
from a pellet or molded specimen and place
the shaving on top of a cover glass. The
glass with the shaving shall be placed on
the heated block. Place a second cover glass
on top of the shat*ing.Heat and press genUY

on the second cover glass to form a thin
film. Removethe cover-glasasandwichfrom
the blockwith ● pair of tongs ●nd allow the
sandwich to cool to room ambienttem~
ture.The apparatusshd be turnedoff and
aI1owedto cool to about 150’ = 5°C. (302°
= 9°F.). The cover-gla8asandwich shall be
returnedto the block.Adjust the magnifier
to give a clearview of the stage. The power-
stat shd be turned on and adjti to
about 10° to 15°C., inclusive, (18° to 27° F.
inclusive) below the ~Wd melting point
at a rate of 3° = 10C. (5.4’ = 1.8”F.) per
minute. The heating rate shall then be de-
cread to give a temperaturerise of not
morethan l°C.( 1.8°F.) per minute.Obsene
and rea)rd the melting-point tempem=.
(See table IL)

4.5.3.3MeZt/&w rate. A bad of 1,050
grams and a tem~~e of 190°C.(3740
F.) shall be Wed.

4.5.3.4 T& n“eti strmgth, ekgab,
tt~ tenuile modulus of e&sttity. Type I
s~imens and speed B shall be used.

@t Wdd$’ .——
Wtbod●Mb? –Ame
of Fed.Tat
Method Std.

Catim *

Ma 406
pmgr8ph

Soil

1011
4021
2011

D792-4U)T—
D78%42T

LS9S
D128S&T

D@&61T
DMO-S9T
D648-S6

Modified
b’

tmmph

45s.1 “

-
Lsaa

4.5s4
45s6
4.6.3.4

Weather resistmce . . . . . . . . . . . . . . . . . . . . ● ...*.... l– ] E42-S7 ~ 4.5.s.’7
.

) Either Fed. Test Method Std. No. 406 or ASTM publications may be wed, as ●ppli~ble.
——

5..
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4.593s Dielectic constant and disaipatkm
fudor. The specimens shall be conditioned
in accordance with procedureD of ASTM
PublicationD 616-61.

4.5.3.6 Deflection temperature. Only a
single fiber stress of 264 p.a.i. shall be ap
plied.

4.5.3.7 Weather wuiutaue. ‘&p E app-
ratus sha]] be used. Spcimens ahal] be ex-
posed for 500 hours. Specimens shall then
be subjectedto the elongationtest. (See ta-
ble V.)

5. PREPARATIONFOR DELIVERY

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

5.1 Preamat ion and packaging (see 6.2).

5.1.1Level A. Nfiterial in the form of pel-
lets shall be packaged as specified and af-
forded preservation in accordance with
MILP-116.

5.1.2Level C. Material in the form of pel-
lets shall he afforded preservation and
packating in accordance with t~,e suppli-
er% commercialpractice.

5.2 Packing (ate 6.2).

5.2.1 Leuel A. The packaged item shall
be packed in contairwwconformingto any
of the following swcif imtions at the option
of the supplier:

. Spceification
PPP-B-576
PPP-B-585
PPP-B-591
PPP-B-60]
PPP-IMXL:
PPP-B-636
PPP-B=640

. .

Box cb8um9 and strappingahdl be aa 8pec-
ified in the ●pplicablebox specification or
appendix thmto. Banding (reinforcement
mquimmenta),excluding metal, is required
andwill beappli edinaeordancewitbthe
Proviaioneoutlined in ~e ●ppendix to the
apecificationoThe gross weight of woodbox-
es shall not aamd 2@ pounds; amtente of
fibdmrd bona aha!l not exceed the limi-
tation of * applicablebox specification.

5S4 &wef ZloThe item shall be packed
in accordancewith pamgraph 5.2.1 exw@
tbatthe emMner8ahaIl becon6tmXbd for
dctic ~~. PWrboard boxes
shall be banded as pmuMbed in the appen-
dix ef the box specification. Box chines
shall & as specified in the applicabk box
specification or appendix thereto.

5-23 Level C. The pack :wI Mn ahail be
packed in containers of tk type, size, nd
kind commonly used for the purpose, in a
manner t%t will insure acceptance by cOrn-
mon amrier and safe M ivery at destination.
Shipping contakn sh?;i comply with the
carrier ruka and regulations applicable to
the mode of tmnaportatkm.

5X.4 Gawrnl. Exterior container MI
be UllifOm in shape d * -~ ~ of
minimum cube and tam consistent with
the -prdection required, and shall con-
tain identical quantities of identical items.

593Masking.

S.3.1 CH agenck In addition to ●ny
special markingrequiredby the contractor
oder, unit _ intermediah pack-
- and ~dwior ShippingcontainersMl
be markedin aamdmce with Fad. Std. No.
123.

Cotitk?
Box. W~Id, Cleat*!, Venee7Paper Overlaid
Eox=, Wmxl.Wirebound
?? O!ieS, IWxrboard, W006-Clt~ti
Boxes.Wood, C)eated-Pl.wood
Boxes. Wood, Naikd mid L@-f’’mwr
Box, Fiberboard
Boxes,Fiberbo::rd,Triple \’dl

C108$OT $@
claa82
clam20r3
WykAorB
%yk A OrB
(.Xam2
Cwas2
clam2

“J

6

.
.
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5.32 Jfi2itamjagrntirs. ?n addition to any
special marking required by the contract or
order, unit pachges. intermediate pack-
ages, and exterior shipping containers shall
be marked in accordancewith MILSTD-129.

6. IUW17ES

6.1 Intended use. Acetal may be utilized
in applications where excellent abrasion re-
sistance, dimensional stability, IOWcoeffi-
cient of friction, good retention of mechani-
cal and electrical properties, and exception-
al nontracking and noncarbonizing chamc-
titics are desired. Acetal may be used in
the manufacture of bearings, gears, knobs,
assembly housings,telephonehandsetste~”
It also has good chemical resistance to or-
ganic compoundsand is satisfactory for use
in dilate solutions of some acids and bases.

6.2 Ordering data. Purchasers should ex-
. .-;- ~ nntinnc nffere~ hereinemlse &rly &UJ.e“ “~..”....

and procurement documents should specify
the fol)owing:

(tz) TM? number, and date of this speci-
ficxdion.

(b) ~ and class (see 1.2.1).
(c) Color, if applicable (see 3.1.2).
(d) Surface lubricant (see 3.1.3).
(e) Information for preparation for de-

livery (ace section 5).

6.3 W* *t 8p~t=. The FMher-
JOhBSMdtiag Point Apparatus, u- NO.
l%14& 8nd the 150’ to SOO”C.thermometer
found in the ‘1’’MmomebrKit, Shoti Ban@,
atdog No. 12-144-15,available from Rab-
er &i4HkifiCcOmPY, mt~bmh pM~-
S have been found suitable.

6A (Mm &lack.Channelcarbon Ma&
wfth particles●veraging 20 mibkrons or
I- in diamtir, ha been found b fulfill
the requiremeutifor type I, claas 2 of this

specificatiim. T& fijIow-ingcommercial
grades of this size we available: ~nitd
Carbon Company’s Kosrnos Hi. Godfrey L.
Cabot’s hfo~rch ~4, Wi;co Ch~mica!(.’om-
pany’s Witco 100, Cohmbian Ca-bw Comp-
any’s No. 999, and Il)inncyand Smith’s Su-
~ba (see 3.1.1.?)●

T.tBLE VI. T~pical property rdUFS of wtal-- -..-—— -. ..—.-- —- —

Proper@ value ASTMtest
method

Harhesa. Rockwell . . . . . ‘- - ‘-D~—*----M-75
Resistance to hea~
continuous‘F.......... 1$~-g~ll -

Noisture ●bsorption.
maximum,percent . . . . . 0.25 IWO-69*T

Dielectric s:mn@h. S-T..
voksmil. . . . . . . . . . . . . . 466 ~}49-61

—. —-—- .. —-.

6.6 Tmrsgxrtat k kwiption. Transpor-
tation descriptions and minimum weights-ap

plicable to this commodity are:

Raiz:

Plastics, not otherwise indexed by
name, granular.
Carload minimum weights 10,000,

20,000 and
to Rule 34
aification.

ElotoT:

Plaatic ~llets.

30.000 pounds, subject
Uniform Freight C&

Truckload minimum weight 30,000
pounds, subjwt to Rule 115, Na-
tional Motor Freight Classification.

Notice. ll%en Government drawings, 8pecifica-
tiona, or other dsta ●re used for any purpose other
than in connwtion with s definitely rtlated Govern.
meat procurementoperation, the Unit4 Statea(b.

..
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emment thereby inrurs no responsibility nor any MILITARY CUS’IVDIANS:
obligation whatsoever; ●nd *C fact tit the Govern”
ment nmy hsve formubtd, furnished, or in 8ny w8y
supplied ‘the said drawings, specifications, or other
dsts, is not to be reg8rded by impbtion or other-

ArmY-EL

wise, as in any manner licensing the bolder or any
other person or corporstim or conveyingsnyr@ts Navy+M~
or permission to mmwf~ture, use, or sell any
wtented invention tit mu in 8ny way be related

ihertto. Air F~ASD

..

.

.
..

‘4-

8’

.-
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