
I

I

o&A-1876

July 7, 1%7

~ESAL SPECIFICATION

ALUMINUMmm

TM- spalfieatkm was approvedby the Ccudmionar, Fed.ral
SupplyService.General’Services”Administration,for the use
of ●ll ?addral ●gencies.

1. Smm “ANDCLASSIFICATION

‘1.1 .-.’ pie apeeificationsoveraunseatedaluminunfoil.

Iba aluminumfol.1shallbe suppliedin the rol.lowl-+-
.sees,ae specified(see 6.2):

‘)
i - Rolls

L, II . Interfoldedflat sheets
III - Singl*ply flat sheets

I

I QagSSS (applicableto.&e II only)

1- Flat sheets,12 x l&j/4 inches.
2- Fht sheets, 9 x 10-3/4inches.

{ A- For food handlingand processingapplications.
B- For applicationo$her than foodhandlingor pmcecsing.

2. APPLICABLEDwUMENTs

1; 2.1 k followingdocumentsU! the issuesin effecton da+= of irlvi+~l.ic:
fOT bids or requestfor propoml, L“orma pa.+.of thk .sFecificationto tit+
extentspscifiedher?ic:

‘j
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IN-F-31 - Paper;GeneralSpecificationsand Methodsof Testing.

Memiw@@:

Fed. Std. No. 123- Msrkingfor
Fed. ‘feat%thod Std. No. 151 -

EcnnesticShipment(CivilianAgencies).
M?tel.s;Test Methods.

(Activitiesoutsidethe FederalGovernmentmay obtaincopiesof Federsl
Specifications,Standards, and Kendbookaa6 outlinedunder GeneralIofcmma-
tion in the Indexof FederalSpecificationsand Standardsand at the priers
indicatedin the Index. The Index,which includescumulativemonttdysupple-
ments aa issued,is for sale on a subscriptionbasis by the Superintendentof
Cocuments,U. S. tivernunt FrintingOffice,Washington,D.C. 20402.

(Singlecopiesof this .speciflcationand other productspecifications
requiredby activitiesoutsidethe FederalGmernmsnt Corbiddingpurpo,:,.,:
are availablewithout chargefrum BusinessServiceCentersat the General
.%nlcea AdministrationRegionalOfficein Mst.on,New York,Washingtcm,D.C.,
Atlanta, Chicago,Kansas City,k., Fort Worth,Denver,San Francisco,LOS
Angeles,and Seattle,Wash.

(FederalOovernmmt activitiesmay obtain copiesof FederalSpecifications,
Standards,and Handbooksand the Indexof FederalSpecificationsand Standards
fmm establisheddistributionpoints in their agencies.)

~:

M2LSTG105 - samplingProceduresand Tables for Inspectionby Attributes.
MSLS’fP129 - Marking for shipmentand Storage.
M2L-sm-649 - AluminumProducts,F’repsration for Shipmentand .Stcu’a@ CM’.

(Copieeof MilitarySpecificationsand Standardsrequiredby Contractors
in connectionwith specificprocurementfunctionsshouldbe obtainedfrom the
procuringactivityor as directedby the ContractingOfficer.)

2.2 ~. The followingdocumentsform a part of this
specificationto the extent specifiedherein. Unlessa specificissue is
fdentiffed, the issue in effeet on date OL’invitationfor bids or request
for proposalshall apply,

of HeQf& E&cation. and WelfareReml~:

FederalFood, Drug, and CosmeticAct, Food AdditiveAmnhenc, anti
Regulationsfor its enforcement.

(Applicationsfor copies shouldbe acldrescedto the Superintm.aemt01’
Documsnte,U. S. C.overranentPrintingOffice,Washington,D.C. 20402)
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2. RXXJIFiEl@JTS

3.1 p~~cal coinmsitio~

3.1.1 ~. GradeA foil shallbe producedfrom saterialof not less
thsn 98.6 percentaluminumcontent, and shall containless than0.01 percent
each of lead, arsenic,or cadmium.

3.1.2 ~. GradeB foil shallbe pmducsj from material of not iess
then 99.00 percentaluminumcontent.

3.2 Temper. Foil shall be in the annealedtemper. In addition,for Grads
A foil the flexibilii#and strengthcharacteristicsshsllbe suchas to per-
mit the foldingand shapingcrdioarily encounteredIx!msnualand machine
packagingoperationsand in food processingand handlingwithoutdmmge to
,* foil.

3.3 S&face finish.

3.3.1 ~. GradeA foil shallhave a slightlyslickfinish.

3.3.2 J&&Jj. GradeB foil shallbe furnishedwith eithera dry-annealeti
04w4.h~= =....-”.. -~4-> ...m-m>-d P:..4-h.- ...... ... .. .-..-”.., == epec i$ied by ‘k- prccu-ir~ sa-ecy
(sea 6.2).

3.4 Thickness.sndcoverin?area. The thiCkMSS Of plainfOi~ (Mt inte~
leaved) shall be as shomoin table 1. The reutitingcoveringarea is also
Shuwn.

Table 1. Foil thicknessacd coveringarea.

.,,.’. .

Downloaded from http://www.everyspec.com



(22-A-1876

“3.5
Oracle
tsble

~l~n b&ting strength(Grade B only). The b~~ti= ~trengthof
B foil 0.0038 inch and over in thicknessshallbe as specifiedir.
II.

TableII. Burstingstrength

I

I Nominalthickness, Mullenburstingstrength,psi

inch Minimum !&Xbnum

0.0CQ8 8 23
, .0010 11
.0015

31
,, 22 55

.CX320 40 90

.cOyJ 75 150

.OQo 110 220

.0050 140 280

1’

I 3.6 ~

3.6.1 ~.

3.6.1.1 ~. Type I, gradeA foil shallbe furnishedin thickness{+s
from 0.CMD7ta 0.002 inch inclusiveand in widthsof 12, 15, 1S, or 24 in.:h+s,
as spaclfiedin the contractor order (see 6.2).

3.6.1.2 Grade F). ‘fype1, grade B foil shsllbe furnishedir,thickn.ssi,.
and widthsas specifiedin the contractor order (see 6.2).

3.6.2.1 GIwU. Type II, grade A, class1 fcil shallbt Lnttirl’oiJ.u
flat sheets12 iricheaby 1(L3/4 inchesby 0.0007inch thick.

3.6.2.2 ~. me II, gradeA, class 2 foil shall be inlerl’ulned
flat sheets9 inchesby 10-3/4 inchesby 0.0005inch thick.

3.6.3 M. 7u. The size and thicknessof all type III l’oilshallbe 6s
specifiedin the contractor order (see 6.2).

3.7 Dimensionaltolerances.

3.7.1 ~. The permissiblevariationof the cGmputedthicknessor

\
measuredcoveringarea from the nominalthicknessor coveringares,
respectivelyshallbe not.~re than: 10 percentaverageper :oIL.

‘4
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The permissiblevariationin widthand length
of foil shillbc as ahma”in tableIII.

Table III. Permissiblevarikt~onin tidt.bend lengthof foil

l’olemnce

~ uad size (plusa&mdJne),

we I, 12 in. tide and over l/3#
~ I, less than 1.2In. vide l/6#

Type II, class?s1 ard 2 l/16

~ III, all Si*S l/16

I

I

.-

1

3.8 Interleavlw?(*.VW III ~ ). TWS III fOil shallbe interleaved TIth

tteitral paper having a pH mting in the ztmgeof 6.0 to 8.0.

i 3.9 JbXifli%y.Gmde A foil sheilconformin everyrespectto the@o-”
ViR!Om Of “h Fedeml Fwd, Drug and tismeticAct, FondMditive &~~mt,
and regu.1atienspronrulgatedthereunder. Gmde Bfoilehallbe freeof
ob,lectionalor noticeablenondissipatIng odors and fme of tQxlcresidues.

3.10 W.-. Foil SW be of wlifolmquality cd eonditiofl.

r~fcct~Includir.gcuts, tears,pinholes,roughest!,or dirt that effeot
semi.ceabilitvSLSM not occur in excessOf the acceptablequali~ level
(AU.) cpecffted ker&n.

4. hwmI~ ASSUMME F3VJVISIONS

4.1 ~ltv for ~. Unlessotherdse specifiedin the
COmtrSCL cm puwhase order, ‘Ak supplieris responsiblefor the performance
of all inspectionzwquirc?wntsas specifiedherein. &zept ab otherwise

specifiedin the contractor order,the suppliermay use hia osn or any
otherfacilitiessuitableCor the performanceof the inccectionmouf.reuents
.specM ted hereh, uvless~isap~rov;dby the Government.-ltzetive&nt
re:ervesthe right to perfelmh~ of the in.vpeOtionsset forth in the speoi-
fIsationwhere sv:h i~ctions are teemednecoawy ta assuremmlies axl. .

contractor otier,a
she, thickness,and

lot shell
fLnish

5
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4.3 Amline.

4.3.1 ~. At leastone sampleshallbe takenf.mm
each groupof iogotaof the sane alloy~ured simultaneouslyfrom the same
sourceof uoltennatal by the producerand analyzedto determlneConformance
titb 3.1 exceptthat analyaisfor As, PO end Cd need be made only once in
each 24 h period,providedthat if the eimuntof AS, 1% or Cd present
equalsor exceedsthe mximum prescribed10 3.1, all samplestakenduring
ths 24 hour periodsimmediatelyprecedingand followingthe off analysis
sampleshall be analyzedfor the element. Ingotsnot conformingto the
require=nts of this specificationshallbe rejected. Completeingotaualysi.s
recordsshallbe availableto the procuringagencyat clm producer’splect.

4.3.1.1 . When compliancewith 4.3.1 cannot be
●stablished,one sampleshell be selectedfrom each @GO pounds,or fraction
thereof,of foil In the lot for analysisto determineconformancewith 3.1.

4.3.2 ~. Asa@eforthebwsting
strengthtest shellbe taken fmm each 2,0W poundsor less of foil comprising
the lot.

4.3.3 one sampli
of Interleavingpepr shell be takenfrom each 2,0CK3pounds or less of type
III foil comprisingthe lot for the purposeof determinationof pli.

4.3.4 (GradeB& samplingfor the
determinationof toxicresiduesshallbe as requiredby the procuring●gency.

.

4.3.5 ~. FMmeach lot of m=terial,
samplesshsll b. selectedin accordancewith MIIA3~105, at inspection
level I and an acceptablequalitylevelof 6.5 percentdefective. Iat size
shellbe expressedIn terms of sheetsor rolls,as applicable. For type I
material,samplesshellbe taken fmm the end of each roll so selected. The
samplesselectedfor dimensionalexaminationmsy be the same as those
aelectadfor visualexemlmtion.

4.4 ~.

4.4.1 ~. Chemicalanalysisshellbe made by a Mnemission
method in accordancewith method111 of Fed. TestMethod Std. No. 151 or the
epectrochemice.1method in accordancewith method112 of Fed. TestMethod
Std. No. 151 to determineconformancewith 3.1. In case of dispute,the
chemicalanalysisby a nonemissionmethod (method111) shallbe the basis
for acceptance.

4.4.2 B Q@Y_). The burstingstrengthof
gradeB foil 0.0008 inch snd over in thicknessshallbe determinedin
accordancewith method 112, burstingstrength,of W-P-31.

6
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4.4. ? ~ llIs’pHof interlewlog of
type III foil shell be determinedin nccordabe with ud,bod 200, acidity,
PH, Of UU-P-3.l.

4.4.4 . m Uetbd of
the procuring●gency.

Alternatively,if acceptableto the procuring @cy, a certifinataof
complianceshellbe furnishedby the produce~.

4-5 . ~ah shrcpleselectedin accordance
with 4.3.5 shell be subjectedt.asurfaceexqmlnationfor mrkemehip and
dicmaionsl requirenrmte.

4.5.1 -. The ridtbof
II and typs 111 foil shellbe

type~f!oil aodthewidth and lengthof type
me~sumd .

&.5.2 ~. ‘he thicknessshallbe detemined by weighinga known
area of not less than 8 equereincheson an analyticalbalanceor other
EcighI~ device of comparableaccuracy,and Calculatingthe thicbi?ae
theref*m. When the weight is e.scert.ainedIn grams,the thickneeain inches
~~ L ~ det,.etinedby the followingformula:

Thickneesin inches =

0.0226 X weightof eemple in grams

area of sample in eq. in.

4.>.3 ~ + When dry-annealedfinish is specified(see 3.3),
●ater sh811be appliedto ke surfaceof a epeoimm having an area of 10
?quaz-einchesor larger. Dry-annealedfoil will auppertan unbmk?n water
film.

Examination of the
and mrkirg for shlpme~t shellbe made for conformance
of section 5.

4.5 &&@&@.

4.6.1 ~@@_@g&q Any sampleunit havingcue
nhallbe rejected; If the n~ber of nooconfcmningsample
exceedsthe Pcceptar.cenumbc?>specifiedin h.3.5 fcr that
eottre lot shallbe ?ejectedsubJectto the provisionsof
,,AcceP~nce and P=jection11of MIL-s’m-lo5.

packaging, packing,

with the ms@reIwrIte

or mre d.+recta
units in the sample
sampleei5e, the
the eect10Gon

7
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5. PREPARATIONFOR DELIVERY

5.1

II
1

I I

I

I

5.1.1 ~.

5.1.1.1

5.1-1.1.1 kkixlrK.

5.1.1.1.1.1 ~ ‘fyTEI foil in rolls not exceeding5 pounds in
weight shall be wound about paperboardcoresand Individusllypacksged in
paperboard or fiberboardboxes.

5.1.1.1.1.2 ~. Type I foil (smallrolls) shallbe packagedin
accordance.with msnufacturerts commercialpractica.

5.1;1.1.2 ~. Packingof individuallypackagedrolls ahsllbe in
accordancewith the requi.re~ntsof M.11.-S~649. The procuringsgencY ghsll
specifythe level of packing required(see6.2). Unless Othe~iSe apecifi9i
in the contract or order, umteriti shall be packed in accordancewith level C,

5.1.1.1.2.1 r~vel ~. The productsshallbe separatedby type,CIESS, .
grade,and thicknessand packed in accordancewith the manufacturer’ssLandard :
practiceintn containersof n type and size comtmnly used for the purpose,in
such a “nmmer aa to insure acceptanceby carrier.for transporttion at the
lowest ra& applicable and ti afford maximum protection from norrml hazards
of transportation.

5.1.1.2
(largerolls) and type II foil shallbe ~reservedand packagedin ~cco%n~e

{ov& 5 rends uer IU1l) end tvne U

with level C. Peckingshallbe in accordancewith the requirementsof MIL-
sTr!-649. The procuring agency
(see 6.2).

shallspecifythe level of packingrequired
Unlessotberwlsespeci~iedin the contractor order,material

shall be packed in accordancewith level C.

5.1.1.2.1 ~. See 5.1.1.1.2.1.

5.1.2 ~.

5.1.2.1
ged and packed in ac~o~ance with 511.%1~1
s (not ,Xca 5 D UllS uer X722&)

and 5.1,1.1.1,2,and 5.1.1.1.2.

5.1.2.1.1 jEf?l ~. See 5.1.1.1.2.1.

5.1.2.2 Tvce I ~ar_.t !,@~11 ~ (aver 5 Dounds m r roll ) erid tma III. ?yps I.
(largerolls) and t)~e 111 l-oilshallbe preserved,packa~ed,and psdced in
accordancewith the requirementsof MIL-STO-649. T:.=pr;curingaKencY
shallspecifythe level of preservation,packaging,am.1packingrequired

8
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(fee 6.2). Unlessofl]ersisespecifiedin the contractor order,umterlal
Q@ 1 be ~~ ~~rve~, packaged, eti packedLn accordancewith levelC.

5.1.2.2.1 ~C. See 5.1.1.1.2.1..

;.2 l&lCinE.

5.2.1 e Bo nlv). All unit pacbges and shipping
ccmtaineracentsiningCrateB foil shallbe conspicuouslymarkedas fO11OWS:
t,NQT ~ USE WITH ~“ .

5.2.2 ~. In additionto markingsrequiredby #e contract
or orderand 5.2.1,shippingcontainersshallbe m.rkedin accordancewith
Fed. Std. No. 123.

5.2.3 ~. In additionto msrkinga”requiredby the contract
or orderand 5.2.1,shippingcontainersshallbe markedin aoeordancewith
MlLsm129 .

6. NOTES

i

6.1.1 GradeA foil 0.~7 to 0.002 inch is suitablefor the wmppi.ng
e? foodsduri~gcookingpmce=es. The thichesa of the foil ti be need
wQ1 be deterwicedby the productto be wrappednod the purposefor which
It is wrapped.

6.1.2 Gnice B foil 0.0W5 inch and less is suitablefor aimreft applica-
tionssuch as the ehielaingor insulationof components. It 1s not Isatlsfa-
tcryfor fabdicationof aluminumcore for sandwichconstruction.lflIA-d’1596
shouldbe used for thatpur’pse.

6.1.3 Foil 0.0010in-h and heavier 1s suitable In menY applications for
use as a noncorrosivebarrierbetweensurfaceswhich havebeen costedwith
prescrvat,ivecompoundsd wcod or dunnageor betweentreatedsurfacesand
other wrfaces whichwouldcauaecorrosiveaztion.

6.2 J2Ner L%u,3. PwUmaers shouldselectthe preferred.options”pennltted
hzrsin, acd includethe follw.:icgi~eo-t ion in procurementdocuments:

e. Title,number,and da+= of thisapecificaiion.
b. TYPS,~ade, anticlessrequired(see1.2).
~. Finishr~~!i~,l(see 3.3).
d, Size and thicknessrequfred(see 3.4 and 3.6).
e. Samplingand restsfor determinant?-, of toxicresi?uesfor Grade B

‘i
fcil or *en =.certificateof c~w ‘.iaaceia cccsp-table(se+4.3.4

1 and L.L.!,
i’

r’
.1

r. Le~eloi’j,rc::?rvation,pecksgjng, and ~cking requfrei(seesec. 5).
~. %?icht m’ : oLI pm .Pjil.

9
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6.3 Covering ●rea.
meaaured ●rea of foil

Ihe covering area is determined from the veishc of a
by the following foreula:

Covering ● rea in sq. in. /lb. -

453.6 X ●rea nf sample in eQ. in.
weigh of saqde in grams

6.4 Definitions.

6.4.1 Dry-aonealed foil 1s fnil frnm vhich
ii remved in the final amnealing opereticm.

6.6.2 !ilick-ennealed foil ie “foil annealed
‘residual film of oiI ramainson the curface.

the residual oil from

in aurlt maaner thSC A

roll ins

thin

6.5 ?r ecauti on. Diract contact of ●luminum foil with metals other than
Cadelium, mesmeeium. ●luminum, or zinc, shall be ●voided in applications
which-y be axpoaed to water, to preventgalvanicaction.

6.6 .SuSezsessim? Mte. ~ie specification includee the requirements of
IUL-A-M8E dated July 7, 1967.

MILITASY CUS~LANS : PreparinR activity:

Army-lx Army-m
lhvy - As
Air Forca - S4 C= AGENCY COORDIMTIIG ACT~ :

Reviev aeclvitiee: USDA -AHS, AM
cm - NM

Army - MI, W, AT, HD, CL, EA, PA, SL, SH GSA-PSS
Navy - lions NASA -(X+F
Air Forca - 69, 71, S4 NASA -JFS
DSA -IS NAs4-1’isF

PCs
User activitie~:

Army-HI!
Havy - K, Sll, SA, YD, EC
Air Force - 80

tiders for thin putlicat.ionare to ks placedvith GeneralServices~ui-
ministration,ac t.izg as an agerit for the Superintendent of Oocuments. See

section 2 of the general specificationto obtaine%tra copiesand other
documentsreferencedherein. Rice 30 centseach. L

10
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Director .... . .

US Army MaterialsandMechanicsResearehCenter
ATTN: DSXHS-SSS
Uatertayn,UA 02172.
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. STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

,’
❑ O,”,”, *.,*,,

—.

mwuw AmEAo

“i--w

1
b w o- Susulrmn (1.OL Fhc MI) - Optlmd b. Wens mu PM0N8 Nuuu n thd.do Am

cdl - Oev9191

*WMG Aasnml (31?NC CICXJu., 24? cm, - ODtmnu & DAT1 OF SUOMISSlON (YYMMOD, - ‘!

00 SS. 1426 mcvtotmcmmarn IS onsoura.
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