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ALUMINUM ALLOY EXTRUSIONS
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1. SCOPE:

1.1 Form:

shapes, and tubing.

This specification covers an aluminum alloy in the form of extruded bars, rods, wire,

1.2 Appl

cep
cond

invive welding. Certain design and processing procedures may cause these e;

ication: Primarily for parts requiring good strength and whose fabricatio

ble to stress-corrosion cracking; ARP 828 recommends practices*to mini
itions.

ICABLE DOCUMENTS: The following publications form a-part of this spe

2. APPI
- exten

specified herein. The latest issue of Aerospace Material Specifications

h does not usually
rusions tobe sus-
ize such

pification to the
AMS) and Aerospace

Recommended Practices (ARP) shall apply. The applicable issue of other documents shall be as

speci

2.1 SAE

ied in AMS 2350.

Publications: Available from Society of Automotive Engineérs, Ine., 400

Driy

e, Warrendale, PA 15096.

2.1.1 A

A

AMS 2630 - Ultrasonic Inspection

2.1.2 Aerospace Recommended Practices:

space Material Specifications:

2205 - Tolerances, Aluminum~Base and Magnesium-Base Extrusions
S 2350 - Standards and Test Methods
2355 - Quality Assurance Sampling and Testing of Aluminum-Base and 1

Welded Rings

Commonwealth

lagnesium=Base

Alloys, Wrought Products (Except Forgings and Forging Stock) and Flash

AHP 823 --Minimizing Stress Corrosion Cracking in Wrought Heat Treatable| Aluminum
Alloy Products
2.2 Government Publications: Available from Comma&gm_ﬂazalﬁhhg_atmns and Forms

Center, 5801 Tabor Avenue, Phﬂadelphla, PA 19120.

2.2.1 Military Specifications:

MI

L-H-6088 - Heat Treatment of Aluminum Alloys

2.2.2 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment and Storage

Copyright

1978 by Society of Automotive Engineers, Inc.

Ail rights reserved.

Printed in U.S.A.
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined in accordance

with AMS 2355:

¢ 3.2 Condition] Extruded, and solution and precipitation heat treated in accordance with

3.2.1 Extrusi

min max
Copper 3.9 -5.0
Silicon 0.50 -1.2
Manganese 0.40 - 1.2
Magnesium 0.20 - 0.8
Iron 07
Zinc - 0.25
Zirconium + Titanium - 0.20
Titanjum - 0.15
Chromium —_ 0.10
Other Impurities, each - 0. 05
Other Impurities, total -  0.15
Aluminum remainder

shall be supplied with an as-extruded surface finish, unless otherwise

MIL-H-6088.

Bpecified;

light poljshing to remove minor surface imperfections,is permissible provided sudh imperfections
can be removed within the dimensional tolerances:

¢  with AMS P355;

3.3.1 Tensile Properties:

3.3.1.1

Longitudinal: Shall be as specified in Table I.

: Extrusions shall conform to the following requirements, determined in|accordance

TABLE I
Nominal Digmeter
or Thickness
(bars, rods, wine, shapes)

Nominal Wall Thickness Tensile Yield Strength Elongation
{tubing]) Area Strength at 0.2% Offset 2 in. or 4D
Inche Square Inches psi, min psi, min %, min
Up to 0.499, incl All 60, 000 53,000 7

Over 0.499 to 0,749, incl All 64, 000 58, 000 7

Over 0. 749 Up to 25, incl 68,000 60, 000 7

Over 25 to 32, incl 68, 000 58, 000 6
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TABLE I (SI
Nominal Diameter
or Thickness
(bars, rods, wire, shapes)
Nominal Wall Thickness Tensile Yield Strength Elongation
(tubing) Area Strength at 0.2% Offset in 50 mm or 4D
Millimetres Square Centimetres MPa, min MPa, min %, min
Up to 12,67, incl All 414 365 7
Over 12.67 to 19.02, incl All 441 400 7
Over 19,02 Up to 161, incl 469 414 7
Over 161 to 206, incl 469 400 6
3.3.1.2 Loni—Transverse: Shall be as specified in Table II for bars, rods, and shapesJ.
TABLE II
Nominal Diameter Tensile Yield Strength Elongation
or Thicizxs Area Strength at 0. 2% Offset in 4D
Inch Square Inches psi, min psi, min %, min
0. 125 to incl Up to 25, incl 60,000 53,000 -
Over 0.375 to incl Up to 25, incl 60,000 53,000 5
Over 0. 499 to incl Up to 25, incl 645000 55,000 5
Over 0. 749 to incl Up to 25, incl 63,000 54,000 2
Over 0. 749 to incl Over 25 to 32, incl 56,000 47,000, 1
Over 1.499 to incl Up to 25, incl 61,000 52,000 2
Over 2,999 to incl Up to 25, incl 58,000 49,000 1
TABLE I (ST)
Nominal Djameter Tensile Yield Strength Elongation
or Thic Area Strength at 0.2% Offset in 4D
Millim Square Centimetres MPa, min MPa, min %, min
3.18 to | 9.52, incl Up to 161, incl . 414 365 -
Over 9.52 to [12.67, inck Up to 161, incl 414 365 5
Over 12.67 to |19.02, incl Up to 161, incl 441 379 5
Over 19,02 to |38, 07,<incl Up to 161, incl 434 372 2
Over 19.02 to 114.27,/incl Over 161 to 206, incl 386 324 1
Over 38.07 to | 76,17, incl Up to 161, incl 421 359 2
Over 76.17 to 42 —inmel——Hpto161;,—inch 400 338 1

3.3.1.3 Tensile property requirements for sizes other than those shown in 3.3.1.1 and 3.3.1.2 shall be
as agreed upon by purchaser and vendor.

3.3.2 Hardness: Should be not lower than 125 HB/10/500, 125 HB/14.3/1000, or 130 HB/10/1000 but ex-
trusions shall not be rejected on the basis of hardness if the applicable tensile property requirements
are met.

3.4 Quality: Extrusions, as received by purchaser, shall be uniform in quality and condition, sound, and
d ‘free from foreign materials and from internal and external imperfections detrimental to usage of the
extrusions. ’

3.4.1 When specified, extrusions shall be subjected to ultrasonic inspection in accordance with AMS 2630.
g Standards for acceptance shall be as agreed upon by purchaser and vendor.
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3.5 Tolerance: Unless otherwise specified, tolerances shall conform to all applicable requirements

4.
4.1

g

4.2

4.2,

g

g

4.3
g

4.4

4.4,

of AMS 2205.

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection: The vendor of extrusions shall supply all samples and shall be re-
sponsible for performing all required tests. Results of such tests shall be reported to the pur-
chaser as required by 4. 4. Purchaser reserves the right to perform such confirmatory testing
as he deems necessary to ensure that the extrusions conform to the requirements of this specifi-
cation.

Classification of Tests:

1 Acceptance [Tests: Tests to determine conformance to composition (3.1), longitudinal tensile
property (343.1.1), ultrasonic inspection (3. 4.1) when specified, and tolerancé (3. 5) requirements
are classified as acceptance tfests.

4.2.2 Periodic Tgsts: Test to determine conformance to long-transverse tensile property (B.3.1.2),
and hardneg

S (3. 3.2) requirements are classified as periodic tests.

Sampling: Shall be in accordance with AMS 2355. Frequency and'extent of sampling fofr periodic
tests shall be| as agreed upon by purchaser and vendor.

Reports:

1 The vendor pf extrusions shall furnish with each shipment three copies of a report stdting that
the extrusiops conform to the chemical composition and other technical requirements lof this

specification. This report shall include the purchase order number, material specifipation num-

ber and its revision letter, size or section identification number, and quantity.

4.4.2 The vendor pf finished or semi-finished parts shall furnish with each shipment three dopies of a

4.5

5.

5.1

5.1.

report showing the purchase order number, material specification number and its reviision letter,
«ontractor dr other direct supplier of extrusions, part number, and quantity. When extrusions
for making parts are produced or purchased by the parts vendor, that vendor shall in pect each
lot of extrudions to determine conformance to the requirements of this specification, find shall

include in the report a statement that the extrusions conform, or shall include copies pf laboratory

reports shoying the results of tests to determine conformance.

Resampling and Refesting: Shall be in accordance with AMS 2355.

PREPARATION FOR DELI Y:

Identification: Extrusions shall be identified as follows:

1 Each straight bar, rod, and tube 0. 500 in, (12.70 mm) and over in nominal OD or least width
of flat surface and each straight shape with configuration allowing access to a flat surface at
least 0.500 in. (12. 70 mm) wide recessed not more than 1/8 in. (3 mm) below the outline of the
shape shall be marked in a row of characters recurring at intervals not greater than 3 ft (914 mm)
with the alloy number and temper, AMS 4153 or applicable Federal or Military specification
designation, and manufacturer's identification. The inspection lot number shall be included in
the row marking or shall be marked near one end. The characters shall be of such size as to be

_clearly legible, shall be applied using a suitable marking fluid, and shall be sufficiently stable
to withstand normal handling. The markings shall have no deleterious effect on the extrusions
or their performance.
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