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Aluminum, Foil and Light Gage Sheet
99.45Al (1145-0)

Annealed
(Composition similar to UNS A91145)

1. SCOPE:
1.1 Form:

This spegcification covers aluminum in the form of foil and light gage-Sheet.
1.2 Application:

These pgroducts have been used typically for capacitors;electronic componerits, and
sound/Vibration damping tape, but usage is not limited\to such applications.

2. APPLICABLE DOCUMENTS:

The issud of the following documents in effecbon the date of the purchase order forms a part of
this specification to the extent specified herein. The supplier may work to a subsequent revision of
a documgnt unless a specific documentissue is specified. When the referenced document has
been cangelled and no superseding document has been specified, the last published issue of that
document shall apply.

2.1 SAE Publications:
Available from SAE, 400-Commonwealth Drive, Warrendale, PA 15096-0001 jor www.sae.org.
AMS 2355 Quiality Assurance Sampling and Testing, Aluminum Alloys gnd Magnesium

Alloys, Wrought Products, Except Forging Stock, and Rolled| Forged, or Flash
Welded Rings

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 2003 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)

Tel: 724-776-4970 (outside USA)

Fax: 724-776-0790

Email: custsvc@sae.org
SAE WEB ADDRESS: http://www.sae.org
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTM B 193 Resistivity of Electrical Conductor Materials
ASTM E 252 Thickness of Thin Foil and Film by Weighing
ASTM E 345 Tension Testing of Metallic Foll

3. TECHNIGALREQUIREMENTS:

3.1 Compogssition:

Shall ca
AMS 23

3.2 Conditiq

Product

3.2.1 Foil: A

3.2.1.1 Foll

nform to the percentages by weight shown in Table 1, determined in
55.

TABLE 1 - Composition

Element min max
Aluminum 99.45 -
Iron + Silicon -- 0.55
Copper -- 0.05
Magnesium -- 0.05
Manganese -- 0.05
Vanadium - 0.05
Zinc -- 0.05
Titanium - 0.03
Other Impurities, each - 0.03

n:

shall be supplied as follows:

nnealed;.having a bright finish on one side and a matte finish on the

con

hccordance with

bther side.

shall"be supplied in rolls with a dry or slick surface condition, as ordefed. When a
litian i ified_eitl I lict : iti I flpplied.

3.2.1.1.1  The surface condition of the foil may be determined by placing drops of a water-alcohol
solution containing various percentages of alcohol on the foil and observing the wetting of
the surfaces. The degree of oiliness shall be stated as wettable with 10% alcohol solution,
25% alcohol solution, etc.

3.2.2 Light Gage Sheet: Annealed, with either a bright finish or a matte finish unless a specific

condit

ion is specified by purchaser.
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3.3 Properties:
The product shall conform to the following requirements:
3.3.1 Tensile Properties:

3.3.1.1 Foil: Shall be not higher than 14.0 ksi (96.5 MPa), determined in accordance with
ASTM E 345 on foil under 0.006 inch (0.15 mm) in nominal thickness.

3.3.1.2 Ligh : ‘ gage-sheet0-006 to 0.030 inch
(0.1p to 0.76 mm), inclusive, in nominal thickness, determined in accordance with
AM$ 2355.

TABLE 2A - Tensile Properties, Light Gage Sheet, Inch/RPound Unjts

Property Value
Tensile Strength 8.0 to 13.0 ksi
Elongation in 2 inches, min
Nominal Thickness
0.006 to 0.019 inch, incl 15%
Over 0.019 to 0.030 inch, incl 20%

TABLE 2B - Tensile Properties, Light Gage Sheet, SI Units

Property Value
Tensile Strength 55.2 to 89.6 MPa
Elongation in 50:8.mm, min
Nominal Thickhess
0.15.160-0.48 inch, incl 15%
Over, 48 to 0.76 inch, incl 20%

3.3.2 Breakjng Load: Speciméns, 1 inch (25 mm) wide, of single thickness produ¢t or complete
specimens consisting of multiple thicknesses of product shall conform to the¢ breaking load
requirements shown in Table 3; splices shall develop not less than 80% of the specified
breaking load.

TABLE 3A - Minimum Breaking Load, Inch/Pound Units

Nominal Pounds Force per Inch
Inch of Width

0.00017 1.1
0.00020 1.3
0.00023 14
0.00025 1.6
0.00030 1.9
0.00035 2.
0.00040 2.6
0.00045 29
0.00050 3.2
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3.3.21

3.3.2.2

3.3.2.3

3.3.3

TABLE 3B - Minimum Breaking Load, S| Units

Nominal Thickness
Millimeters
0.0043
0.0051
0.0058
0.0064
0.0076
0.0089

N/m of Width
193
228
245
280
333
385

Sing
test
ope
(0.0
0.41
reqy

Mul{
12
hea
failu
(2.2
dets
from

Whe
obtg

Electr,
(16 to
to an

455
508
560

0.0102
0.0114
0.0127

le-Thickness Tests: The average of five specimens, 1 inch {25 mm) v
ng machine jaws set at 5 inches (127 mm) apart and tested with load
rating testing machine at a rate of approximately 0.01 inch/inch per m
1 mm/mm per minute) to slightly greater than theield strength and th
nch/inch per minute (0.4 mm/mm per minute) todbreaking load, shall g
irements of 3.3.2.

iple-Thickness Tests: Composite specimens, 1 inch (25 mm) wide by
nches (305 mm) long consisting of fivesthicknesses of foil placed betw
/'y paper clamped in testing maching’jaws set at 8 inches (203 mm) a
re with load applied at a uniform.rate of approximately 0.5 pounds for
N/s), shall conform to the requirements of 3.3.2. Breaking strength of
rmined by testing specimens of the same type and weight of paper, s
the composite speciménjtest results.

N results of tests obtained with multiple-thickness specimens do not §
ined with single=thiCkness specimens, single-thickness test results sh

cal Resistance: Product, tested in accordance with ASTM B 193 at 6(
27 °C),shall meet the direct current electrical resistance requirement
bccuracy of £0.003 ohms.

ide clamped in
applied by
nute

en at a rate of
onform to

not less than

een two sheets of
part and tested to
Ce per second

the heavy paper,
hall be deducted

igree with those
all apply.

) to 80 °F
s shown in Table 4
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TABLE 4A - Maximum DC Electrical Resistance, Inch/Pound Units
Ohm Per Foot
Nominal Thickness of Length

Inch for 1 Inch Width
0.00017 0.090
0.00020 0.077
0.00023 0.066
0.00025 0.061
0.00030 0.051
0700035 07044
0.00040 0.038
0.00045 0.034
0.00050 0.031

TABLE 4B - Maximum DC Electrical Resistance S| Units
Ohm Per Foot
Nominal Thickness of Kength

Inch for. 1\nch Width
0.0043 0.75
0.0051 0.64
0.0058 0.55
0.0064 0.51
0.0076 0.43
0.0089 0.36
0.0102 0.32
0.0114 0.28
00127 0.25

3.3.4 Nominal Covering Area; Jsing 32 square inch (205 cm?) specimens and a density of 0.0975
pounds per cubic inch (2700 kg/m?), foil shall conform to requirements shown in Table 5.

JFABLE 5A - Nominal Covering Area, Inch/Pound Units

Nominal Thickness Square Inch
Inch per Pound
0.00017 60,300
0.00020 51,300
0.00023 44,500
0.00025 41,000
0.00030 34,200
0.00035 29,300
0.00040 25,600
0.00045 22,800
0.00050 20,500
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TABLE 5B - Nominal Covering Area, S| Units
Nominal Thickness

Millimeter m?/kg
0.0043 85.7
0.0051 73.0
0.0058 63.3
0.0064 58.3
0.0076 48.6
0.0089 41.7
00102 364
0.0114 32.4
0.0127 29.2

3.4 Quality:
Product] as received by purchaser, shall be uniform in quality ahd condition, soluind, and free from
holes, tgars, and other discontinuities and from imperfections‘detrimental to usage of the product.
Dents, fjpples, kinks, and sharp bends are acceptable provided they are located within 0.050 inch

(1.27 mm) of an edge or for foil, under 0.006 inch (0.15-mm) thick, are less than 0.030 inch
(0.76 mm) deep. Product shall be as free from grease"and dirt as commercially|practicable.

3.5 Toleranges:
Shall bg as follows:
3.5.1  Thicknpess:
3.5.1.1 Foil] Shall not deviate from the thickness ordered by more than +10%. When a dispute
occlirs between purchaser and vendor over thickness of foil, values determined by the
weighing method of ASTM E 252 shall apply. For such calculations, density shall be taken
as (.0975 pounds:per cubic inch (2699 kg/m®).
3.5.1.2 Light Gage Sheet: Shall conform to the requirements shown in Table 6.

TABLE 6A - Thickness Tolerance, Plus and Minus, Inch/Pound Units

SpecifiedThickness Tolerance
Inch Inch
0.006 to 0.0104, incl 0.0005
Over 0.0104 to 0.0169, incl 0.001
Over 0.0169 to 0.030, incl 0.0015

TABLE 6B - Thickness Tolerance, Plus and Minus, S| Units

Specified Thickness Tolerance
Millimeter Millimeter
0.015 to 0.264, incl 0.013
Over 0.264 to 0.429, incl 0.025
Over 0.429 to 0.76, incl 0.038
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3.5.2 Width:
3.5.2.1 Tolerance for foil up to 0.0059 inch (0.150 mm) thick shall be as shown in Table 7.

TABLE 7A - Width Tolerance for Foil and Light Gage Sheet,
Plus or Minus, Inch/Pound Units

Nominal Width Tolerance

Inches Inch
Up to 12, excl 0.016
t2angOver 07032

TABLE 7B - Width Tolerance for Foil and Light Gage Sheet,
Plus or Minus, Sl Units

Nominal Width Tolerance
Inches Inch
Up to 305, excl 0.41

305 and Over 0.84

3.5.2.2 Light Gage Sheet: Width tolerances for light gage)sheet 0.006 to 0.030 in¢ch
(0.1p to 0.76 mm), inclusive, in nominal thickness shall be as shown in Tgble 8.

TABLE 8A - Width Tolerances, Light Gage Sheet, Inch/Pound Units

Nominal Width Tolerances
Inches Inch
Up to ~5:99, incl 0.010
Over 5.99 t011.99, incl 0.016
Over 11.99 to 23.99, incl 0.032
Over 23:99 to 47.99, incl 0.048
Over ,-47.99 to 60.00, incl 0.063
Over 60.00 0.125

TABLE 8B - Width Tolerances, Light Gage Sheet, SI Units

Nominal Width Tolerances

Millimeters Millimeters

Up to 152, incl 0.25
Over 152 to 305, incl 0.41
Over 305 to 609, incl 0.81
Over 609 to 1219, incl 1.22
Over 1219 to 1524, incl 1.60
Over 1524 3.18
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:
The vendor of the product shall supply all samples for vendor's tests and shall be responsible
for the performance of all required tests. Purchaser reserves the right to sample and to perform
any confirmatory testing deemed necessary to ensure that the product conforms to specified
requirements.

4.2 Classification-ofTests:

4.2.1 Acceptance Tests: Tests for composition (3.1), tensile strength (3.3.1.1or 3.3.1.2 as
applicpble), breaking load (3.3.2), nominal covering area (3.3.4), quality (3.4), and tolerances
(3.5) are acceptance tests and shall be performed on each lot.

4.2.2 Periodic Tests: Tests for electrical resistance (3.3.3) are periadic tests and ghall be performed
at a frequency selected by the vendor unless frequency oftesting is specified by purchaser.

4.3 Sampling and Testing:

Shall bg in accordance with AMS 2355 and the. following:

4.3.1 For Te¢nsile and Breaking Load Tests: Specimens shall be cut with the axis pf specimen
parall¢l to the direction of rolling; one specimen shall be selected for each 2000 pounds
(907 Kg) or fraction thereof from each-lot except that not more than one sanpple will be
requirgd from a roll.

4.3.2 For Thickness and Nominal Covering Area: Two specimens from each lot.
4.4 Reportd:
The vendor of the praduct shall furnish with each shipment a report stating that the product

conforms to the chemical composition and other technical requirements. This|report shall
include the purchase order number, lot number, AMS 4011C, size, and quantjty.

4.5 Resampling and Retesting:

Shall be in accordance with AMS 2355.
5. PREPARATION FOR DELIVERY:
5.1 Sizes:
5.1.1  Product under 0.0010 inch (0.025 mm) in nominal thickness shall be supplied in rolls, wound

on 3 inch (76 mm) ID cores. The diameter of the rolls shall be 6 to 12 inches (152 to 305 mm),
inclusive.
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