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L-P-392a
N’ January 28, 1964 .
SUPERSEDING
Int. Fed. Spec. L-P-00392 (Army-SigC)
April 17, 1962
FE.;ERA 1 EDI‘PII‘I(‘ATI“N
PLASTIC MOLDING MATERIAL. ACETAL,
. INJECTION AND FX'I‘RUSION
Thin apecification was approved by the Commissioner, Fedrval Supply Serv-
ice, General Services Administration, for the use of aii Federai agencics.
1. SCOPE AND CLASSIFICATION Federal Specifications:
PPP-B-576—Box, Wood, Cleated, Ve-
L1 Seope.Thls specification covers acetal neer, Paper Overlaid.
moiding (injection and extrusion) material PPP-B-585—Boxes, Wood, Wirebound.
for géﬁerii-puri)ose use and for weather-re- PPP-B-581—Boxes, Fiberboard, Wood-
sistant appuusuunb {see table [ and §. 1) Cieated.
1.2 Classification. PPP-B-801—Boxes, Wood, Cleated-Ply-
wood.
12.1 Types and classes. The acetal mold- PPP.R-821—Roxes, Wood, Nailed and
ing material shall be of the types and class- Lock-Corner.
es shown in table I, as specified (see 6.2). PPP-B-636—Box, Fiberboard.
N 2. APPLICABLE SPECIFICATIONS, PPP-B-640—Boxes, Fiberboard, Corru-
STANDARDS, AND OTHER PUBLICA- gated, Triple Wall.
TIONS Federal Standards:
91 Qnacifieatione and standarde The fnl. Fed. Std. No. 102—Preservation, Pack-
L2 wrvh--'_ww-u CSBESRE GFUNRGELSTRS W - e -we R .
lowing spacifications and standards, of the aging, and Packing Levels.
issues in effect on date of invitation for Fed. Std. No. 123--M‘a'rkmg for })omes-
bids or request for proposal, form a part of tic Shipment ( Cipl{an_ _Ageggesl_
this specification to the extent specified Fed. Test Method Std. No. 406—Flas-
herein: tica: Methods of Testing.
Tanre 1. Tupes and classes
Normal !
Type  fabrieating .  Appliestion ; Class Additive ! Color
process i | e ——
. : General purpose | 1 Antioxidast | Naturai
i i i : | fsee 319
X r |
1 | Injection PLoe Carbon black | Black
7 molding | P I (see 3.1.1.2)
! Weather resistant | | !
J b ,
I'1 '8 | Lightstabilizer | Natural
[ | isee 5143
T “Extrusion Generai Furpose | i Antioxidant Natural
| ! (see 3.1.2)

~ FSC 9330
1
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(Activities outside thc Federal Government may
obtain copies of Federal Specifications, Standards.
and Handbooks as outlined under General Informa
tion in the Index of Federal Specifications, Stan
arde, and Handbooks and at the prices indicated in
the Index. The Index, which includes cumnlative
monthly supplements as issued, is for sale on a sub-
scription basis by the Superintendent of Documents,
U. S. Government Printing Office, Washington 25,
D.C.

(Single copies of this specification and other
product specifications required by activities outside
the Federal Government for bidding purposes are
available without charge at the General Services
Administration Regional Offices in Boston. New
York, Washington, D. C., Atlants, Chicago, Kansas
City, Mo., Dallas, Denver, San Francisco, and
Aubu™n, Wash.

(Federal Government activities may obtain copies
of Federal Specifications, Standards, and Hand-
books and the Index of Federal BSpecifications,
Standards, and Handbooks from established dis-
tribution points in their agencies.)

Military Specification:
MIL-P-116—Preservation, Mecthods of.
Military Standord:

MIL-STD-120—Marking for Shipment
and Storage.

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

2.2 Other publications. The following pub-
lications form a part of this specification to
the extent specified herein. Unless other-
wise indicated, the issue in effect on date of
invitation for bids shall apply.

American Society for Testing and Mate-
rials (ASTM) Standords:

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

D 618-61—Conditioning Plastics and
Electrical Insulating Materials for
Testing.

D 638-61T—Tensile Properties of Plas-
tics.

D 648-56—Deflection Temperatare aof
Plastics Under Load.

D 789-62T—Nylon Injection Molding
and Extrusion Materials.

D 792-60T—Specific Gravity and Den-
sity of Plastics.

D 1238-62T—Measuring Flow Rates of
Thermoplastics by Extrusion Plasto-
meter.

E 42-57—Operation of Light- and Wa-
ter-Exposure Apparatus (Carbon-Arce
Type) for Artificial Weathering Test.

(Application for copies should be addressed to
the American Society for Testing and Materials,
1916 Race Street, Philadelphia 8, Pennsylvania.

(Technical society and technical association speci~
fications and standards are generally available for

reference from libraries. They are also distributed
among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Material. The material shall consist of
acetal resin so formulated as to meet the
requirements of this specification and shall
be suitable for injection molding and extru-
sion.

3.1.1 Additives.

3.1.1.1 Antiozidant. Types I and II, class
1, shall contain an antioxidant.

3.1.12 Carbon dlack. Type 1, class 2, shall
contair a concentration of uniformly-dis-
persed, high-color carbon black (see 64).

3.1.1.3 Light stabilizer. Type 1, class 3,
shall contain a concentration of light stabil-
izer.

3.12 Color (see table I). Unless other-
wise specified, (see 6.2), acetal shall contain
no color pigment.

3.1.3 Form. Acetal shall be in the form of
pellets and shall contain a surface lubricant
when specified (see 62).

3.2 Property values. Unless otherwise
specified, the values obtained from each set
of specimens Zor any property shall be av-
eraged (see 4.52.1) and the results so ob-
tained shall meet the requirements specified
in table IL
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TaBLE II. Property values
- Value Required
(:. table V) Type 1 ' Type Il
Case 1 | Cam 2 | Clam3 | Ciam 1
Density, as reccived, range, inclusive, D3C, g/ml 1.39 to 1.4 - -
Melting point, minimum, *C1 158 T
Melt flow rate, minimum, grams per 10 minutes 35 -
Melt flow rate, maximum, grams per 10 minutes - 5y
Tenme yieid strength, minimum, psi. 8,000 :
uonpnon. minimum, perceni i | )
Tensile modulus of slasticity, minimum, psi 850,008
Dislsctric constant, maximum, 1 mes a8 | 41 29 ! 19
Dissipation factor, maximum, 1 mcs 0.007 | 0.008 002 | 0008
Deflection, temperature, minimum, °*C. 100
Weather resistance -— | 3 | s | —

1 The melting-point temperature shall be recorded at the first appearance of a transparent nm. in the

middle of ench specimen.

2 Specimens shall retain at least
resistan: iest

3 Specimens shall retain at least
resistant test.

4. SAMPLING, INSPECTION, AND
TEST PROCEDURES

i.1 Responsibility for inspection. [:'ess
otherwise specified in the contract or pur-
.L- P e % arsmmliam {r manmansihla £
CaaSe Oruer, ui¢ Suppiier IS responsicse i1

bt e

wise specxfxed the sapphe. may Jthze
own facilities or any commercial laborator,\
acceptable to the Government. The Govern-
ment reserves the right to perform any. of

-4 -amma
| PN o W g

where such inspections are vl

anwe $a anavuma that ennnlias ard servieac
SELlY WU &3JUIT Wiah JuUyJ'iies &i.U Seiviveo
econform to nreserine? requirements,
VIMAWVALL WY A wSweiviw Avgues weiswac e

4.11 Test osquirment and inspection fa-
cilities. Test equinmert a'sd inspection fa-

85 percent of origina! «longation afier 500 bours exposure to weather-

30 percent of original elongation after 500 hours exposure to weather-

Acceptance mmctaen. (m 4

(.} Ins ot
(see 4.4.1.)

(2.) Inspection of preparation for de-

live-y. (see 4.4.2.)

1 luspection eonditions. Unless other-
v ise-specified herein, all inspection shal' be
made at room amblent temperature. relative
humidity, and pressure.

4.4 Aceeptance inspection,

§.4.1 Inspection of produci fur dclivery
Ve cmncdlne =8 cmcadecnd fac Ioliimer bl 1) e
48] il 01 PrOUUCT 1UI QelIvEDY Blidil CUIl-
aiet nf hatah inmanantinn feae 4 4119} and
SIS Vi VWEaWU ulnys\.uvu ATST B:%dem) Al
neriadie.ha i tion ( 44113)
periodic-batch inspection (see 4.4.1.3)

44.1.1 Baich. A batch of acetai (see 3.1
dn ® 10 2o Necnlenn am amemlicabhlal ddaall ha A
0 3.1.3 10 iVe, &S &PpiCADIE) Snau o€ O
finad aa n it nf n net nrana nr ehin_
AiITU GO & WMV Vi PIVMKLY VAL PRLCU AVE G
ment, and may consist of a8 uniform biend
of two or more “production runs” of acetal

of the same type and class, and color, when
applicable.

4412 Batch imspection. Batch inspection
shall consist of the tests specified in table
1.
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inanection shall consist of the tests

woas Aas VP ewswer Seseese Swo

-,_-_ﬁed in table TV, as applicable. Ship-

ment shall not be held up pending results of
the inspection.

LE IV. Periodic-batch inspection

Test Requirement Test method

Tensile yield
strength, elongs-
tion. snd tensile
modulus of elas-
tieity .........

Diclectric con- || (Seetable II)|{ (See table V)

stant and dis-
sipatron factor .

IJLIIWWH Wlll'
perature ......
Weather resist-

f

]
3
]

4.4.131 Sempling plan. Periodic-batch
sampling and inspection shail be made on
the first batch (see 4.4.1.1) of each ﬁiﬁé—

memacamad Fow akiovem

ular compuamun preparea or mupmem., and

41232 Noncompliance. If a batch fails

tx) pas; 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-

o o s
et dandnl Wit ]n vuu

periodic-batch inspection shall be repeated.
Batch inspection may be reinstituted; how-
ever, final acceptance shall be withheld un-
til the periodic-batch reinspection has shown
that the corm‘tive action was successiui.

in the event 01 llllm uwr IEIIIWIUII, lll'

formation wuwnuiﬂf the failure and the

corrective action taken shall he furnished

WA S WUwES YW STwEew Aa snawraswee

to the contracting officer.

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

442 Inspection of preparation for deliv-
ery. Sample items and packs shall be se-

luct-ad snd ins __pegtad in accordance with
MIL-P-116 to verify conformance with
the requirements in section 5 of this speci-

fication.

T wer gpeewe s e & RIS I8

done after nachginz. three containers
(packages or drums) shall be selected at
random from each batch (see 4.4.1.1). Con-
tainers shall be opened carefully, making

. sure that there is no contamination from

mie, paint, lnamreu j ‘nuus". iorn liners,

or irom any other cause, The three Tepre-

o b2 7‘8 -.—a!s -l--“ be mmli’.ﬂ

dry, clean metsal or glass con-
452 Specimens.
4.5.2.1 Number and fom Five specimens

or sample charges of the form specified in
the applicable document or paragraph (see
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table V) shall be prepared as specified in
45.2.3. Specimens, as applicable, shall be
not more than 1/&inch thick

4522 Additional specimens. 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

mlnmn s

its piace. .

4523 Molding. When required, speci-
mens shall be molded using the supplier's
recommended technique.

453 Test methods. Test methods shall
be as specified in table V.

4531 Density. Method A or B shall be
used.

4.5.3.2 Melting point.

45321 Apparatus. The apparatus shall
consist of the following items:

(a) A melting-point apparatus. (See 6.4.)

(b) A thermometer graduated from 150°
to 300°C., inclusive, (302° to 572°
F., inclusive) in 1°C. (1.8°F.) in-
crements. (See 6.4.)

(¢) Round cover glasses, 18 millimeters
in diameter. .

(d) Siiver wool to serve as heat

(e) Tongs for handling the cover-glass

annbaad
CULWBL .

L-P-352a

4.3.32.2 Procedure. The thermometer shall

be placed in the thermometer well with a
emzll amount of silver wool. The block shall
be preheated to 190° to 200°C., inclusive
(374° to 392°F., inclusive). Cut a shaving
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 shaving. Heat and press gently
on the second cover glass to form & thin
film. Remove the cover-glass sandwich from
the block with a pair of tongs and allow the
sandwich to cool to room ambient tempera-
ture. The apparatus shall be turned off and
allowed to cool to about 130° = 5°C. (302°
= 9°F.). The cover-glass sandwich shall be
returned to the block. Adjust the magnifier
to give a clear view of the stage. The power-
stat shall be turned on and adjusted to
about 16° o 15°C., inclusive, {18° o 21° F.
inclusive) below the expected melting point
at a rate of 3° = 1°C. (5.4° = 1.8°F.) per
minute. The heating rate shall then be de-
creased to give a temperature rise of not
more than 1°C.(1.8°F.) per minute. Observe
and record the melting-point temperature.
(See table I1.)

4533 Meit fiow rate. A load of 1,050
grams and a temperature of 190°C.(374°
F.) shall be used.

3534 Tensile yield stremgth, elonaation,

and tensile modulus of elasticity. Type 1
specimens and speed B shall be used.

sandwich.
TABLE V. Test methods' _
= T | e | e
(see table IT) Method Sea. | otme | b
No. 406 paragraph l paragraph
DEMBIEY o vvovnrnrnreremnanrrnsnorneasssesens 8011 D79280T | 4531
Melting point (type I, class 2only) ..........c0t — D789-82T ‘ -
Melting point (except type I, clam 2} ............ - 4532 i -—
Melt fIOW PALE «.eeovorenrnreneerenrnonssnenanns - * D1238-82T I 4533
Tenaile yield strength, elongation, and tensile
m0dulus of CLABHEIY «.voveenrerreraererensans 1011 Dess-8IT | 4534
Dielectric constant and dissipation factor ......... duzi DisoSST | 4535
Defloction temperature ............c.ocovuueenses 2011 D648-56 i 4536
- E42:57 4537

Weather resistance

.............................

) Either Fed. Test Method Std. No. 406 or ASTM publications may he used, as applicable.
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4.5.3.5 Dielectric constant and dissipation
factor. The specimens shall be conditioned

in accordance with procedure D of ASTM

Publication D 618-61.

4536 Deflection temperature, Only a

single fiber stress of 264 p.s.i. shall be ap-
nliad
pucu.

4537 Weather resistance. Type E appa-
ratue shall be used, Specimens shall he ex-

BUVRE DLW WV Barwasas aresewe.

posed for 500 hours. Specimens shall then

be subjected to the elongation test. (See ta-
ble V.)

5. PREPARATION FOR 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 Preservation and packaging (see 6.2).

5.1.1 Level A. Mczterial in the form of peil-
lets shall be packaged as specified and af-
forded preservation in accordance with
MIL-P-116.

512 Level C. Material in the form of pel-
lets shall bhe afforded preservation nnd
packaging in accordance with the suppli-
er's commercial practice.

5.2 Packing (see 6.2).

521 Level A. The packaged item shall
be packed in containers conforming to any
of the following specifications at the option

of the supplier:

Box closures and strapping shall be as spec-
ified in the applicable box specification or
i’ppendix thereto. Banc‘ling (ninforeemeni

requirements), excluding metal, is regquired
and will he -mﬂi-ﬂ in accordance with the

provisions outlined fn the appendix to the
specification. The gross weight of wood box-
es shall not exceed 200 pounds; contents of
fiberboard boxes shall not exceed the limi-
tations of the applicable box specification.

S22 Level B. The item shall be packed
in accordance with paragraph 5.2.1 except
that the containers shall be constructed for
demestic requirements. Fiberboard boxes
shall be banded as p:uu'ibed in the appen-

e Y e

dix cof the box speclnuuon Box closures

as specified in the applicable box

1 or appendix thereto,

e W

Thepacl« :erl tem shall be

PPty Yy Sy
ontainers of tiic Lype, a'wc, and

&a
commonly naed for the nmurnose, in a

3BV WONU iV Ps prew) =

manner that will insure acceptance by com-
mon carrier and safe dclivery at destination.
Shipping containers sh~i comply with the
carrier rules and regulations applicable to
the mode of transportation.

524 Genernl. Exterior containers shall
be uniform in shape and size, shall be of
minimum cube and tare consistent with
the protection required, and shall con-
tain identical quantities of identical items.

5.3 Marking.

8.3.1 Civil agencies. In addition ¢o any

special marking required by the contract or
order, unit packages, intermediate pack-

t;_z‘;: and rxterior chippmg containers shall
be marked in accordance with Fed. Std. No.

123.

Specification Conluver Clage or siyle
PPP-B-576 Rox, Waad, Cleate!, Veneer Paper Overlaid Class 2
PPP.B.585 Boxa2s, “'nod Wirebound Class 2 or 3
PPP-B-591 Noxes, Fitcrboard, Wooa-Cle 1ted StyleAor B
PPP-B-60] Boxes. Wood, Cleated-Plywood StyleAor B
PPP-B-62: Boxes. Wood, Nailed and Lock-Corner Class 2
PPP-B-636 Box, Fiberboard Class 2
PPP-B-640 Boxes, Fiberbo:rd, Tripie Wail Clans 2

6
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5.3.2 Military agencies. 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.

2 YT
e l‘"\llﬂs

6.1 Intended use. Acetal may be utilized

in applications where excellent abrasion re-

nst“.m}ce, d}mnnmnrm] efnhlhf\ low coeffi-

cient of friction, good retent;on of mechani-
cal and electrical properties, and exception-
al pontracking and noncarbonizing charac-
teristics are desired. Acetal may be used in
the manufacture of bearings, gears, knobs,
assembly housings, telephone handsets, etc.
It also has good chemical resistance to or-
ganic compounds and is satisfactory for use
in dilute solutions of some acids and bases.

6.2 Ordering data. Purchasers should ex-
ercise any desired options offered herein
and procurement documents should specify

the following:

(a) Title, number, and date of this speci-
fication.
(b) Tvne and class (see 12.1).

V] agp~ SIE22

(¢) Color, if applicable (see 3.1.2).

(d) Surface lubricant (see 3.1.3).

(e) Information for preparation for de-
livery (see section 5).

6.3 Melting point apparatus. The Fisher-
Johns Melting Point Apparatus, cstalog No.
12-144, and the 150° to 800°C. thermometer
found in the Thermometer Kit, Short Range,

TREY & arwe amwResw swa ote=vj SSVS

catalog No. 12-144-15, available from Fish-
er Scientific Company, Pittsburgh, Pennsyl-
vania, bave been found suitable.

6.4 Carbon black. Channel carbon black,
with particles averaging 20 millimicrons or
Jess in diameter, has been found to fulfill
the requirements for type I, class 2 of this

L-P-34925

specification. The fcilowing commercial
grades of this size are available: United
Carbon Company's Kosmos BB. Godfrey L.

Cabot’s Monarch 4. Witco Chemical Com-

pany’s Witco 100, Columbian Ca-bon Com-
pany's No. 999, and Dlinney and Smith's Su-
perba (see 3.1.1.2).

6.5 Engineering information.  Typical

properties of acctal are described in table

VI These F“-’!"n - values are not te he llﬂéd

for specification purposes.

TaBLE VI. Typical propcrty values of acetal

. ASTM test

Property Value meth od
Hardness. Rockwell ..... M-75 “D785-62
Resistance w0 heat,
continuous °F. ......... 183-230 -
Moisture sbsorption.
maximum, percent ..... 025 N570-68aT
Dielectric sirength. S.T..
volts mil. ............. 466 D149-61

€.6 Transportation description. Transpor-
tation descriptions an¢ minimum weights ap-
plicable to this commodity are:

Rail:

Plastics, not otherwise indexed by
pame, granular.

Carload minimum weights 10,000,

20,000 and 30.000 pounds, subject

to Ruie 34. Uniform Freight Clas-
sification.

Motor:

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

Notice. When Government drawings, specifica-
tions, or other data are used for any purpose other
than in connection with a definitely relaied Govern.
ment procurement operation, the United States Gov
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ernment thereby incurs no rcsponsibility nor any  MILITARY CUSTODIANS:
. obligation whatsoever; and the fact that the Govern-

_____ — R4

ment may bave formuiated
supplied the said drawings, specifications, or other
data, is not to be regarded by implication or other-

®d, OF in &Ny Way

wise, as in any manner licensing the holder or any

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

patented invention that may in any way be related
thereto.



