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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959 or www.astm.org.

Drg.

2, determined in

ASTM E 21 Elevated Temperature Tension Tests of Metallic Materials
ASTM B 660 Packaging/Packing of Aluminum and Magnesium Products
ASTM B 666/B 666M Identification Marking of Aluminum and Magnesium Products
2.3 ANSI Ppblications:
Available from ANSI, 25 West 43" Street, New York, NY 10036 or www.ansi.
ANSI H|35.2 Dimensional Tolerances for Aluminum Mill-Products
ANSI H|35.2M Dimensional Tolerances for Aluminum Mill Products (Metric)
3. TECHNIGAL REQUIREMENTS:
3.1 Compossition:
Shall cgnform to the following percentages by, weight, shown in Tables 1 and
accordgnce with AMS 2355:

TABLE 1 - Cémposition, Core (2004-F)

Element min max
Silicon - 0.20
Iron - 0.20
Copper 5.5 6.5
Manganese -- 0.10
Magnesium -- 0.50
Zinc - 0.10
Titanium - 0.05
Zirconium 0.30 0.50
Other Elements, each - 0.05
Other Elements, total - 0.15
Aluminum remainder

TABLE 2 - Cladding

Element min max
Aluminum 97.7 -

Silicon -- 0.20
Iron - 0.20
Copper - 0.07
Other Elements, each - 0.05
Other Elements, each - 0.15
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3.2 Condition:

As-rolled to the -F temper (See AS1990). Sheet shall not be flattened, leveled, or straightened.

3.3 Properties:

Sheet shall conform to the following requirements, determined in accordance with AMS 2355 on

the mill

product size, except as specified in 3.3.1:

3.3.1 As-Rd
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lled (Super-plasticity): Specimens, conforming to Figure 1, shall have

ps before testing, and tested in accordance with ASTM E 21 at,840 °F
a constant crosshead speed of 0.5 inch per minute (12.5 mm/minute)

TABLE 3 - Minimum As-Rolled Elongation

Property Value

Elongation in 0.5 inch (12.7 mm)
Individual Tests 250%
Average of All Tests 300%

o0 As-Formed: Sheet shall have the room temperature properties sho
heated to 840 °F £+ 10 (450 °C % 6)¢held at heat for 20 minutes + 2, a

TABLE 4 - Tensile:Properties (Pseudo As-Formed)

the properties

in Table 3 after being heated to 840 °F + 10 (450 °C % 6), held at heat for 20 to 30

+ 10 (450 °C + 6)

vn in Table 4 after
hd cooled in air:

Property Value

Tensile Strength 29.0 to 37.0 ksi (200 to 255 MP
Yield Strength at 0.2% Offset 13.0 to 22.0 ksi ( 90 to 152 MP
Elongation in 2 4aches (50.8 mm) 10% to 20%

2
a)

nse to Heat Treatment: Sheet shall have the properties shown in Tab
n heat treated by heating to 985 °F + 10 (529 °C % 6), holding at heat
ps, and quenching in warm (approximately 105 °F (41 °C)) water, with
etedwithin 20 seconds, and precipitation heat treated by heating to 3
C+£6), holding at heat for 16 to 20 hours, and cooling in air or, when

le 5 after being
for 30 to 60
quenching being
B0 °F £ 10
permitted by

purch
in air:

aser, heating to 365 °F + 10 (185 °C + 6), _holding at heatfor 3510 5 1

ours, and cooling

TABLE 5 - Tensile Properties After Solution and Precipitation Heat Treatment

3.3.4

Property Value

Tensile Strength
Yield Strength at 0.2% Offset

Elongation in 2 Inches (50.8 mm) 8% to 20%

51.0 to 65.0 ksi (352 to 448 MPa)
33.0 to 45.0 ksi (228 to 310 MPa)

each side shall be not less than 6% of the total sheet thickness.

Cladding Thickness: Shall be uniform on both sides of the sheet; the average thickness on
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3.4 Quality:

Sheet, as received by purchaser, shall be uniform in quality and condition, sound, free from
foreign materials and free from edge cracking and any imperfections detrimental to usage of the

sheet.

3.5 Tolerances:

Shall b

as follows:

3.5.1  Thickmess: Shall conform to all applicable requirements of ANSI H 35.2°0r A

3.5.2 Lengt
4. QUALITY
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The ver
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All tech
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n and Width: £ 0.5 inch (£ 12.7 mm).

ASSURANCE PROVISIONS:

sibility for Inspection:

ance of all required tests. Purchaser resefves the right to sample and
btory testing deemed necessary to ensure that the sheet conforms to
nents.

cation of Tests:

nical requirements are aeceptance tests and, except for composition,
lot.

g and Testing:
in accordance with AMS 2355 and the following:

hall bezall sheet produced from one ingot processed and rolled to the
essHNone series of operations.

NSI H 35.2M.

dor of sheet shall supply all samples for vendor's tests and shall be r¢sponsible for the

to perform any
specified

shall be performed

same nominal

4.3.2 Specimens for as-rolled (super-plasticity) elongation (3.3.1) shall be taken and tested in
duplicate in the longitudinal direction and also in transverse direction from sheet 2.25 inches
(57.1 mm) and over in nominal width.

4.4 Reports:

The vendor of sheet shall furnish with each shipment a report stating that the sheet conforms to
the composition, and shall include the numerical values of mechanical properties. The report
shall also show conformance to the other technical requirements and shall include the purchase
order number, lot number, AMS 4209B, size, and quantity. This report shall also identify the
producer, product form, and the size of the mill product.
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45 Resam

pling and Retesting:

Shall be in accordance with AMS 2355.

5. PREPARATION FOR DELIVERY:

5.1 Identification:

Shall b

in-accordance with ASTM B 666/B 666M

5.2 Protective Treatment:

Product shall be protected from damage during storage and shipment by a m

by vend

butisn

bt limited to, interleaving with paper.

PRODUCT PRODUCED UNDER THIS SPECIFICATION-SHALL NOT BE O

5.3 Packag|ng:

5.3.1 Each

ot shall be packaged separately.

5.3.2 Sheef[shall be prepared for shipment in‘accordance with ASTM B 660 and
applicgble rules and regulations pertaining to the handling, packaging, and
the sHeet to ensure carrier acceptance and safe delivery.

6. ACKNOWLEDGMENT:

A vendor
acknowle

7. REJECTI

Hging purchase ‘erders.

DNS:

bthod determined

or unless specified by purchaser. An example of a typicabprotective method includes,

LED.

n compliance with
ransportation of

shall mention this.specification number and its revision letter in all qugtations and when

Sheet nof conforming to this specification, or to modifications authorized by purchaser, will be
subject tg rejection.

8. NOTES:

8.1 A change bar (|) located in the left margin is for the convenience of the user in locating areas
where technical revisions, not editorial changes, have been made to the previous issue of this
specification. An (R) symbol to the left of the document title indicates a complete revision of the
specification, including technical revisions. Change bars and (R) are not used in original
publications, nor in specifications that contain editorial changes only.

8.2 Terms used in AMS are clarified in ARP1917.
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8.3 Dimensions and properties in inch/pound units and Fahrenheit temperatures are primary;
dimensions and properties in Sl units and Celsius temperatures are shown as the approximate
equivalents of the primary units and are presented only for information.

8.4 Purchase documents should specify not less than the following:
AMS 4209B

Size of sheet desired
Quantityof sheet desired

8.5 Key Wards:

Alumindm alloy sheet alclad, Alloy 2004-F, as rolled, UNS A82004,-high formability, super-
plasticity, response to heat treatment

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "D"
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