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SUPERSEDING
MIl~A-148E

July 7, 1967

FEDERAL SPECIFICATION

ALUMINUM FOIL

This specification was approved by the Commissioner, Federal
Supply Service, General Services Adnministration, for the use
of all Fedural agencies.

1. SCOPE AND CLASSIFICATICN
1.1 Scape. This specification covers uncoated alumimm foil.

1.2 Qlaszification. The aluminum foil shall be supplied in the rollowing
types, gradeg, end classes, as specified (see 6.2):

Iypes

1 = hoils
II - Interfolded flat sheets
I11 - Single-ply flat sheets

Llagzen (applicadle to, t;-rpe II only)

1 - Flat sheets, 12 x 10-3/4 inches.
2 = Flat sheets, x 10-3/4 inches.

Crages

A = For food hapdling and preceessing applications,
B - For application other than foocd handling or processing.

2., APPLICAELE DOCUMENTS

2.1 The following documents of <he issuec in effect on date of invitatlic:

-t oy

for bids or request for uroposal, rorm & part of thls specification to tie
exlent specified herein;
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Ikﬂﬁrnl_ﬁnésixisﬁxign:

-

UU-R-31 « Paper; General Specilfications and Methods of Testing,
. :

Fed, Std. No. 123 - Marking for Domestic Shipment (Civilisn Agencies).
Fed, Teat Method Std. No. 151 - Metals; Test Methods.

(Activities outside the Federal Covernment may obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under Ceneral Informa-
tion in the Index of Federal Specifications and Standards and et the prices
indicated in the Index. The Index, which includes cumilative monthly supple-

ments 8s 1ssued, is for sale on a subscription basis by the Superintendent of
Documents, U. S, Government Printing Office, Washingtonm, D.C. 20402,

(Single copies of this specification and other product specifications
required by activities outside the Federal Government for bidding purpos::

ava availohle without chesree -from Business Sorvice Centers at the f‘.nnnrn'l
- T e iy Bl B il od P A WAL W W ---“‘6 e b S b lrd BT i By S WS W T s A W o WA Tt et S B A Tk e

Services Administration Regional Office In Boston, New York, Washington, D.C.,

2 r
Atlanta, Chicago, Kansas City, Mo., Fort Worth, Denver, San Francisco, Los
Angeles, and Seattle, Wash,. )

(Federal Covernment activities may obtain copies of Federal Specifications,
Standards, and Handbooks and the Index of Federal Specifications and Standards
from established distribution points in their agencies.)

- Military Stapndards:

MIL-STD-105 -~ Sampling Procedures and Tables for Inspection by Attritutes
M1~STD=-129 - Marking for Shipment and Storage

MIL-STD-&49 -
w dar Ody 7

anemd wma
-

T A Dhem oo v on W &J‘.—
Mm&litﬂu rLuUuL l..b,

(Coples 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 Qther publications. The followlng documents form a part of this
specification to the extent specified herein. Unless a specific issue is

identified, the lssue in effect on date of invitation for bids or request
for proposal shall aepply.

Dept, of Health, Education, and Welfare Regulations

Federal Food, Drug, and Cosmetic Act, Food Additive Amendment

, and
Regulations for its enforcement.

(Applications for copies should be addressed to the Superintendent or
- Documents, U. S. Covernment Prl‘ting Office, Washiagton, D.C, 20402}



Downloaded from http://www.everyspec.com

Q-A-1876

3. REQUIREMENTS
3.1 Chepical composition,

3.1.1 SGrade A. Grade A foil shall be produced from material of not lescz
than 98.6 percent eluminum content, and shall contain less than 0.01 percent
each of lead, ersenic, or cadmium,

3.1.2 Grade DB. Grade B foil shall be producsi from material of not iess
then 99.00 percent elumimum content.

3.2 Temper. Fofl shell be in the annealed temper. In eddition, for Grads
A foll the flexibillty sod strength characteristics shell be such as to per-
mit the folding and shaping crdinarily encountered ir manual and machine

packaging operations and in food processing and handling without damage to
the foil,

3.3 Surface finish,

3.3.1 Grade A. Grade A foil shall have a slightly slick finish,

3.3.2 (rade B. Crede B foll shall be furnished with either a dry-ennealed
finich or 2 slickeznnesled finich, as specificd by the procuring agesnc
{see 6.2),

3.4 Thickness and covering area. The thickness of plain foil (not inter-

leaved) shall be as shown in tatle I. The reculting covering area is slso
showm.

Table I. Foil thickness and covering erea,

Foil thieknegs, inch Coverins area, sq. in. per pound

0.00025 41,000
.0003 34,2C0
.0C0a3s5 23,300
.000 25,600
.0005 ) 20,500
.00065 15,800
L0027 14,6C0
L0008 . 12,200
LOULS 10,280
Lo s 5,430
.202% 5,170
SR ' Tynen
B AY) ) 2.580 )
S 2,050

R .

L T Jr R P e e P I o e L, e,
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"3.5 Mullen bursting strength {Crade B only). The bursting strength of

Grade B foil 0.0008 inch and over in thickness shell be as specified irn
table II.

Table II. Bursting strength

Mamd el 40t Al o Mullen bursting strength, psi
Pl VIILCARNEOOS,
inch Minimum Ma x Lmam
-0.0008 : 8 23
, 0010 11 1
L0015 22 55
.0020 : 40 90
.0030 75 150
.0040 110 220
.0050 140 280
3.6 Size,
306.1 mu'

3.6.1.1 Grade A. Type I, grade A foil shall be furnished in thicknesses
from 0.0007 to 0.002 inch inclusive and in widths of 12, 15, 12, or 24 in.hes,
as specified in the contract or order (see 6.2).

3.6.1.2 Grade B. Type I, grade B roil shall be furnished in thicknezzes
and widths as specified in the contract or order (see 6.2).

3.6.2 Ivpe II, erade 4.

3.6.2.1 (Classs 1. Type II, grade A, class 1 fcil shall te lnterroldea
flat sheets 12 inches by 10-3/4 inches by 0.0007 inch thick.

3.6.2.2 Clags 2. Type II, grade A, class 2 foil shall be intertolded
flat sheets 9 inches by 10-3/4 inches by 0.0005 inch thick.

3.6.3 Iype III. The size and thickness of all type III toil shall be &s
specified in the contract or order (see €.2).

3.7 Dimensional tglerances.

3.7.1 Ihicknesgs. The permissible variation of the computed thickness or
peasured covering area from the nominal thickness or covering area,
respectively shall be not more than + 10 percent averayge per roli,

4
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.7.2 ¥id4L sn¢ lenoth. The permissible variation in width and length
of {oil shall bec as shown in table III.

Teble ITI. Permissible variation in width and length of foil

‘ Tolerance
Tvpe and size (plus ?Ef,.m)’
Type I, 12 in. wide end over v
Type I, less than 12 in. wide J./&J'/
Type II, classes 1 and 2 1/16
Type 111, all sizes 1/16

J'/Iidf.h only.

3.8 Interleaving (tvpe IIT only). Type III foil shall be interleaved with

tiettral peper naving a pH rating in the range of 6.0 to 8.0,

3.9 Inxizity. Grade A foil shail conform in every respect to the pro-
vislons of the Federal Food, Drug and Cosmetic Act, Food Additive Amendment,
snd regulations promulgated thereunder. GCrade B foil shall be free of
objectional or noticesble nondissipating cdors am free of toxic residues,

3.10 ¥Forxmanchip. Foil shall be of uniform quality und condition.
befeete ineluding ents, tears, pinholes, roughness, or dirt that effect

servineability slall not occur In excess of the acceptable quality level
(AQL) cpecified herein.

4. GQUALITY ASSURANCE PROVISIONS

4.1 Respcogibdidty for ingpccsiiln. Unless otherwlse specified in the
contract or purchase order, ihe supplier 1s responsitble for the performance
of all inspection requirements as specified Lerein. Except as otherwise
specified in the contract or order, the supplier may use hiz owm or any
other facllitier suitable for the performance of the i{nspection requirements
specified hersin, wileas éisapproved by the Covernment, The Government
recerves the right to perfom xwny of the 1nspeotiona get forth in the gpeci-

ficstion where t©uch laspecticus are Ceemed necessary to assure supplies and
services conform 1o prescribed requirements.

4.2° 18t. . Urlese o*herwsien specificd in the contract or o'ﬂer, a lot shall
sunsist of msterisl of ome tyg®, grade, el- i, gize, thicmess, end [lnish

) offe-ad for deliver™’ at onk i"*.u:e.
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4.3 Sampline.

4.3.1 For chemical gnalysis. At least one sample shall be teken from
each group of ingota of the same alloy poured simultaneously {rom the same
source of molien metal by the producer and analyred to determine conformance
with 3.1 except that analysis for As, Pb end Cd need be made only once in
each 24 hour period, provided that 1f the amount of As, Pb or Cd present
equals or exceeds the meximum prescrived in 3.1, all samples taken during
the 24 hour periods immediastely preceding and following the off analysic
sample shall be analyzed for the element, Ingots not conforming to the
requirements of this gpecification shall be rejected, Complete ingot analysis
records shall be available to the procuring agency at the producer's plact.

4.3.1.1 [Finished vroduct anslvsis. When complience with 4.3.1 cannot be
established, one sample shall be selected from each 4000 pounds, or fraction
thereof, of foll in the lot for enelysis to determine conformance with 3.1.

4.3.2 For bursting strength test (Grade B oplv). A sample for the bursting

strength test shall be taken from each 2,000 pounds or less of foll comprising
the lot.

4£.3.3 For determination of pH of interleaving of tvpe JTII foil. One

One sampl¢
of interleaving paper shall be taken from each 2,000 pounds or less of type
III foll compriging the lot for the purpose of determination of pH.

4.3.4 1 . Sampling for the
determination of toxic residues shall be as required by the procuring agency.

4.3.5 Ior visual and dimensional examination. From each lot of material,
samples shall be selected in accordance with MIL-STD-105, at inspection

b 1 Y A o) a a T meral L &5 O -:-..- Lara - o
aevel I and an acceplable quality level of 6.5 percent defective. t

Lot size
gshall be expressed in terms of sheets or rolls, as applicable, For type I
material, samples shall be taken from the end of each roll so selected. The
sarmnles selected {or dimensiocnal examination may be the same as those

gelected for visual examination.
4.4 Jast procedureg.

4.4.1 Chemical analvsig. Chemical analysis shall be made by a nonemission
method in accordance with method 111 of Fed., Test Method Std. No. 151 or the
spectrochemical method in accordance with method 112 of Fed. Test Method
Std, No. 151 to determine conformance with 3.1. In case of dispute, the

chemical analysis by a nonemission method (method 111) shall be the basis
for acceptance,

4.4.2 Bursting stregeth test {Crade B onlv). The bursting strength of
grade B foil 0.0008 inch and over in thickness shall be determined in

accordance with method 112, bursting strength, of Ul-R-31.
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442 nemﬂmmummmmmm. The pH of interleaving of
type III f{oil shall be determined in amccordance with method 200, ecidity,

4.4.¢ MWW The method of
deterainetion of toxic residues shell be as required by the procuring agency.

Alternatively, if ccceptable to the procuring agency, a certifiocate of
complimnce shall be furnished by the producey,

4.5 mual_m_dmwmm FRach surple selected in accordsnce

with 4.3.5 shall be subjecied to surface examination for worlkomnship and
dimensional requirements.

4.5.1 ¥idth. The width of type I foil apd the width and length of type
IT and type 1II foll shaull be meacured.

4.5.2 Ihickness. The thickness shall be determined by weighing e known
eroe of not less than 8 square inches on an analytical balance or other
welghing device of compareblé accuracy, and caloulating the thickness
therefrom, When the weight is escertained in grams, the thickneas in inches
shal! be determined by the following formulae:

Thickness in inches =

0226 X welght of sample in grams

area of sample in sq. in.

4.%.3 Syrface condition. When dry-annealed finish is specified (see 3.3),
water shell be applied to the surface of a speoimen having an area of 10

vquare inches or larger. Dry-annealed foil will support an unbrokzn water
film,

4.5.4 Preparation for ehinment. Examinetlon of the packaging, packing,

and marking for shipmeri shell be made for conformance with the rejuirements
of section A,

4.5 fejecyion.

4.6.1 Exsnination gefects. Anv sample unit having cne or more defects
nhall be rejected, If the nuwber of nonconfurming sample units in the sample
exceeds the ezceptarce number specified in 4,.3.5 for that sample gige, the
entire lot shail be vejected subject to the provisions of the seetlon on
"Acceptance and Fejection" of MIL-SID-105,

4.6.2 Test Calives. A lot stsll te

rejected for fullure to nept ary
of the iest reqiven..niz when tested in accordance with 4.4, subject to the
pro visions of tbe secxion on “"Re Jection £~ “eterta" of ":4, Test e thod
Std.- Ny, 157, - - .
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5. PREPARATION FOR DELIVERY

5.1 Preservation. peckerine. and pecking.

5.1.1.1.1 Packsgingc.
5 1.1.1. l 1 Lgxgl_A‘ Type I foil in rolls not e

welght shall be wound about paperboard cores aﬁﬁ iu

paperbtoard or fiberboard boxes.

5.1.1.1.1,2 Level G. Type I foil (small rolls) shall be packaged in
accordance with manufacturer's commercial practice,

5.1.1.1.2 Packing. Packing of individuslly packasged rolls ghall be in
accordance with the requirements of MIL-STD-649. The procuring agency shasll
gpecify the level of packing required {see 6.2). Unlesas otherwise gpecifiad
in the contract or order, material shall be packed in accordance with level C.

5.1.1.1,2.1 Lavel G. The products shall be separated by type, clasa,
grade, and thickness and packed in accordance with the manufacturer’s standard
practice into containers of & type and size commonly used for the purpose, in
such & ‘manner as to insure acceptance by carrier. for transportation at the
lowest rate applicable and to afrord maximm protection from normal hazards
of transportation.

5.1.1.2 Iype I large rolls {over 5 pounds per roll) and tvpe II. Type I
(large rolls) and type II foil shall be preserved and packaged in accordance
with level C. Packing shall be i{n accordance with the requirementa of MIL~
STD-649. The procuring agency shall specify the level of packing required
(see 6.2). Unless otherwise speciried in the contract or order, material
shall be packed in accordance with level C.

5.1,1.2.1 Leyel C. See 5.1.1.1.2.1.
5.1.2 Grade B.
5.1.2.1 Iype I small rolls (not exceeding 5 pounds per rolll. Type I

(small rolls) shall be packaged and packed in accordance with 5.1.1,1,1.1
and 5,1,1.1.1,2, and 5.1.1.1.2.

5.1.2.1.1 jfeyal €. Zee 5.1.1.1.2.1.

5.1.2.2 T [ larce m™iis {(aver 5 Dounds 11} end typa III, Type I
(large rolls) and type III roil shall be preserved, packagad, and packed in
accordance with the requirements of MIL-STD-649. The procuring agency
shall specify the level of preservation, packaging, sud packing required

8
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(tee 6,2). Unless otherwise specified in the contrect or order, material
thall be mreserved, packesged, end packed in accordance with level C,

5.1.2.2.1 Jlevel C. See 5.1.1.1.2.1..

5.2.1 Specia) marking (Crade B oply). All unit packages and shipping
containers containing Grade B foil shall be conspicuously marked as follows:
"NOT FOR USE WITH FOOD",

5,2,2 Civil poepcies. In addition to markinge required by the contract
or order end 5.2.1, shipping containers shall be marked in accordance with
Fed, Std. No. 123.

5.2.3 Military agencies. In addition to markings required by the contract

or order and 5.2.1, shipping containers shell be marked i{n accordance with
MIL-S’I?)-129.

6. NOTES
6.1 ln.‘f_endgd_nsg.

6.1.1 Grede A foil 0.0007 to 0.002 inch is suitadble for the wrapping
of foods during cooking processes. The thickness of the foll to be used

will be deternired by the product to be wropped and the purpose {or which
it is wrapped,

6.1.2 Grace B foll 0.0005 inch end les¢ {s suitable for airecraft applica-
tions such eas the shielding or insulation of components. It is not satisfac-
tery for fabricstion of sluminum core for tandwich comstruction, MIL-A-81596
should be used for that purpose,

6.1.3 Foil 5,.0010 inch and heavier is suitable in many applications for
use as a noncorrosive barrier between surfeces which have been coeted wlth
prescrvative compounds and wcod or dunnage or between treated surfaces and
othes surfaces which would cause corrosive aztion,

€.2 Qrder éggs. Furchasers should select the preferred-options permitted
hcrein, ard include the following informetion in procurement documents:

a, Title, number, and daie of this specificazion.

b. Type, grade, an¢ cless required (see 1.2).

2., Finish reavired (see 3.3).

¢, Size end thickness required (see 3.4 and 3.6).

e. Sampling &ndé tests for determinat?- . of toxic residues for Crade B
fcoil or when = certificate of cow; 'ience is cceepiatle (ser 4.3.4
and 4.4.4

f. Level of pewarvation, packaging, and pecking required (see sec, 5).

g. W#=ight or :ol!l par roil,
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6.3 Covering area., The covering area is determined from the weight of &
measured area of foll by the following formula:

Covering area in sq. in./lb. =

451.6 X area of sample in sq. in.
veight of sample in grams

6.4 Definitions.

6.4.1 Dry-annealed foil is foil from which the residual oil from rolling
i4 removed in the final annealing operatiom.

6.4.2 Slick-annealed foil is foil annealed in such manner that a thin

'residual film of oil remains on the surface.

6.5 Precautjon. Direct contact of aluminum fo{l with metals other than
cadmium, magnesium, aluminum, or zinc, shall be avoided in applications
wvhich may be axposed to water, to prevent galvanic actiom.

Data, This specification includes the requirements of
MIL-A-148E dated July 7, 1967.

MILITARY CUSTODIANS: Preparing activicy:
Army - MR Army - MR
Navy = AS
Air Force - B4 CIVIL AGENCY COORDINATING ACTIVITIES:
Review activities: USDA - AMS, APS
COM ~ NBS
Army - MI, MU, AT, MD, GL, BA, PA, SL, SH GSA - FSS
Navy - None HASA - GSF
Air Foxrce - 69, 71, 84 RASA - JFK
DSA - IS X NASA - MST
POS

User activicies:

Army = MD :
Navy - MC, SH, SA, YD, EC
Aixr Force - 80

Orders for this pubtlication are to Le placed with General Services .d-
ministration, acting'as an agent for the Superintendent of Documents, See
section 2 of the general specification to obtain extra copies ard other
documents referenced herein. Price 30 cents each, \_

10



AN

Downloaded from http://www.everyspec.com

JSTRUCTIONS: In » contipuing effort 1o make our standardization docurments betiar, (e DoD provides this form for use in
Jmitting comumsnts and suggestions for improvemments. AD usn of militery standardization documents are invitad to provide
. Suggestions. This form may be detached, folded along the lines indicaied, taped along the looss edge (DO NOT STAPLE), and
smailed. In block B, be ss specific = passible about particuiar problem aress such m wording which required Interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, ant give proposed wording changes which would alleviata the
sroblsms, Eater ip block § any retmarks not relsiad 10 & specific peragraph of the document, I block 7 s fillad out, an
mmmvmhmﬂdhmmm&nhktmbuv&htyunmmhmnadwdmdmhiu

oconsidered.

b NOTE: mmﬁmhﬁwmmﬁ-dmmwwmmm~dthnot
specification requiremsnis 0o ourrent toBLINCIS, Comments yohenitted on this form do mod constituse or baply sutborization

0 waive any portion of the referynosd documment{s) or 10 amend ccnirectual requiremnenis.

3
f— (7old aiong this Une)
!
}
|
1
i)

J

\_';‘.“--
|

{Fold sleng this Line)

"7 DEPARTMENT CF THE ARMY .

‘ NO FOSTAGE .
NECESBARY |
iFMAILED

1N THE' ;
UNITED STATES
OFFICIAL BUSINESS T
rncre ronsmvans e | BUSINESS REPLY MAIL ————
- VCFIRST CLASS PERAMIT NO, 13082 WASHINGTON D. €. ESRCIE
"POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY R ——
SRECENEDERER
D Dghetor T e
US Arwy Materials and Mechanics Research Cender T ——
ATTN: DRXMR-SSS
. AT
Watertown, MA 02172
- SRR
NN




S S G GRS S WSS GE  EEE IR QAR SR
. ' B ‘ "

(TO DETACH THIS FORN, CUT 4 LONG THIS LINE.}

--#_-l—-ﬂ———-——_-”-—-—-h‘w

- Downloaded from http://www.everyspec.com ‘——-—__-1
. STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

g
(See Instructions — Reverse Side) J
1. DOCUMENT NUMaLA 1 DOCUMENT TITLE ' '

& TYPE OF ORGANIZATION (iderk one)

D VENDOR
O wen

D MANUFEACTURER

Ju. NAME OF SUBMNTTING ONCANIZATION

-

b ADDRENS (Bireet, City, Siste. ZIP Code)

' . D OTHER (Speclfy):

D i Al b SEM Lk o Sl VI . AL TRA A e S . S

L PROSLEM AREAS -

& Remen/Retiongle tor Messrmmendetion:

& REMAAKS

Ta NAME OF SUSMITTER (Lat, Firnt, MI) = Ogtionst b, WORK TELEPHONE NUMBER (Incinde Ares

Code) = Ootienst !

& MAILING ADORILS (3treet, City, Staw, ZIP Code) = Ootions

A DATE OF SUSBMISBION (YYMMDD, -—

.




