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1. SCOPE: 

1.1 Form: This speci fication covers an al umi num al l oy i n the form of extruded 
~, rods, wire, shapes, and tubing. 

1.2 A lication: Primarily for parts requiring moderate strength, especially 
ere suci parts require brazing or welding during fabrication, and which 

are to be subsequently solution and precipitation heat treated. May also be 
used as stock for flash welded rings. 

2. APPLICABLE DOCUMEN~TS: The following publications form a part of this 
spec cat on to e extent specified herein. The latest issue of Aerospace 
Material Specifica~tlons shall apply. The applicable issue or other documents 
shall be as specified in J4MS 2350. 

2.1 SAE Publications:~ Available from SAE, 400 Commonwealth Drive, Warrendale, 
• 	 j 

2.1.1 Aerospace Material Specifications: 

AMS 2205 - To1e!rances, Alupinum Alloy and Magnesium Alloy Extrusions 
MAM 2205 - Tole!rances, Metric, Aluminum Alloy and Magnesium Alloy 

Ex~trusi ons 
AMS 2350 - Stanidards and Test Methods 
AMS 2355 - Quality Assuranre Sampling and Testing of Aluminum Alloys and 

Maugnesium Alloys, Wrought Products (Except Forging Stock) and 
Fl~ash Welded Rings 

MAM 2355 - Qua1~i ty Assurance Sampl i ng and Testi ng of A1 umi num Ai 1 oys and 
Ma~gnesium Alloys, Wrougbt Products (Except Forging,Stock) and 
Flash Wel ded Ri ngs, Metric (SI ) Units 

AMS 2770 - Heat Treatment Qf Aluminum Alloy Parts 

2.2 U.S. Goverr~nent P~ublications: Availabie from Carmanding Officer, Naval 
u cat ons an or~ns enter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

SAE Technical Board Rules provide that: "Thia report is publiched by SAE to advance the state of technical and 
engineering iciences. The u'e of this report is entirely voluntary, end its applicability and suitability fpr any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

AMS documentsare protected under Urited Statesand international copyright laws. Reproduction of theae documents 
by any means is strictly prohibited without the written oonsent of the publisher. 

~ ~ 	rinted in U.S.A. 

~,` ~ 4' ~~ 

,~;;~ 	~: 	k, G ~ ~^ j ~~~ ~~ ~:;~; 

~~ I~~~J 

Copyright 1956 Society of Automotive Engineen, Inc. 
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2.2.1 Military Standards: 

	

~ 

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment 
and S~torage 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall coniform to the following percentages by weight, 
determined in accordance with AMS 2355 or IMAM 2355: 

min 	max 

Magnesium 

Silicon~ 

Copper 
Chromi u~m 
Iron 
Zinc 
Mangane~se 
Ti tani uim 
Other Impurities, each 
Other Impurities, total 
Aluminum 

0.8 - 1.2 
0. 40 - 0. 8 
0.15 - 0.40 
0.04 - 0.35 
-- 	0.7 
-- 	0. 25 
-- 	0.15 
-- 	0.15 
-- 	0.05 
-- 	0.15 

remainder 

3.2 Condition: Extruded and annealed. 

3.2,1 Extrusions shall be supplied with an as-~extruded surface finish; light 
polishing to remove m~inor surface imperf~ections is permissible provided 
such imperfections can be removed within the dimensional tolerances. 

3.3 Properties: Extrusions shall conform to tlhe following requirements, 
determined in accordance with AMS 2355 or IMAM 2355: 

3.3.1 As Annealed: 

3.3.1.1 Tensile Properties: Shall be as follo~ws: 

Tensile Strength, m~ax 	 22,000 psi (150 MPa) 
Yield Strength at 0.2% Offset, max 	 16,000 psi (110 MPa) 
Elongation in 2 in. (50 mm) or 4D, min 	 16~ 

3.3.2 After Solution and Pr~ecipitation Heat Tr~eatment: Extrusions, as received 
by purchaser, shall have the following piroperties after being solution and 
precipitation heat tr~eated in accordance with AMS 2770: 

3.3.2.1 Tensile Properties: Shall be as shown in Table I. 

• 

• 
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TABLE I 

Nominal Diameter or 
Thickness, 

(bars, rods, wire, shapes) or 
Nominal Wall Thickness 

(tubing) 
Inches 

Up to 0.250, excl 
0.250 and over 

Tensile 
Strength 
psi , mi n 

Yield Strength Elongation in 
at 0.2~ Offset 2 in. or 4D 

psi, min 	~, min 

	

3a,000 	35,000 	 8 

	

38,OQ0 	35,000 	 10 

• 

• 

TABLE I (SI) 

Nominal Diameter or 
Thickness, 

(bars, rods, wire, shapes) or 
Nominal Wall Thickness 	Tensile 	Yield Strength Elongation in 

(tubing) 	 Strength at 0.2~ Offset 50 mm or 4D 

Millimetres 	 MPa, min 	MPa, min 	~, min 

Up to 6.25, excl 	 260 	 240 	 8 

6.25 and over 	 260 	240 	 10 

3.3.2.2 Hardness: Should be not lower than 80 HB/10/500 or 85 HB/10/1000 but 

ext—  r ons shall not be rejected on the basis of hardness if the tensile 
property requirements of 3.3.2.1 are met. 

3.4 Qua~;ty: Extrusions, as received by purchaser, shall be uniform in quality 
and condition, sound, and free from foreign materials and from imperfections 

detrimental to usage of the extrusions. 

3.5 Tolerances: Shall conform to all applicable requirements of AMS 2205 or 

MAM 220~ 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 R~~onsibilit for Ins ection: The vendor of extrusions shall supply all 
samp es or vendor s tests and shall be hesponsible for performing all 
required tests. Results of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the extrusions conform 
to the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acce tance Tests: Test to determine conformance to requirements for 
composition ~T), tensile properties as annealed (3.3.1.1), tensile 
properties after solution and precipitation heat treatment (3.3.2.1), and 
tolerances (3.5) are classified as acceptance tests and shall be performed 

on each lot. 
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• 4.2.2 Periodic Tests: Tests 

hardness~after solution 
classified as periodic 
selected by the vendor 
purchaser. 

to determine confo~rmance to requirFments for 

and preci pi tati on heat treatment ( 3. 3. 2. 2) are 
tests and shall be performed at a frequency 
unless frequency o~F testing is specified by 

4.3 Samplin9: Shall be in accordance with AMS 2355 or MAM 2355. 

4.4 Re orts: 

4.4.1 The vendor of extrusions shall furnish wi •th each shipment a report stating 
that the extrusions conform to the chemic~~l composition and other 
technical requirements of this specificat~ion. This report shall include 
the purchase order number, AMS 4160E, siz~~ or section identification 
number, and quantity. 

4.4,2 The vendor of finished or semi-finished p~irts shall furnish with each 

shipment a report showing the purchase or~ier number, AMS 4160E, contractor 
or other direct supplier of extrusions, p~~rt number, and quantity. When 
extrusions for making parts are produced c~r purchased by the parts vendor, 
that vendor shall inspect each lot of exti^usions to determine conformance 
to the requirements of this specification and shall include in the report 
either a statement that the extrusions conform or copies of laboratory 
reports showing the results of tests to dE~termine conformance. 

4.5 Resampling and Retestin : Shall be in accoi^dance with AMS 2355 or MAM 2355. 

5. PREPARATION FOR DELIVERY: 

5.1 Identification: Extrusions shall be identi~Fied as follows: 

5.1.1 Each straight bar, rod, and tube 0.500 in„ (12.50 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. 
(12.50 mm) wide recessed not more than 1/f3 in. (3 mm) below the outline of 
the shape shall be marEced in a row of characters recurring at intervals 
not greater than 3 ft (900 mm) with the allloy number and temper, AMS 4160 
or applicable Federal specification desigr~ation, and manufacturer's 
identification. The characters shall be c>f such size as to be 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 tfieir performance. 

5.1.2 All straight extrusions other than those nf 5.1.1 shall be securely 
bundled, boxed, or seca~red on lifts and icientified by two durable tags 
marked with the information of 5.1.1 and ~~ttached, not farther than 2 ft 
(600 mm) from each end, to the extrusions in each bundle, box, or lift. 

5.1.3 Coiled bar, rod, wire, and tubing and spooled wire shall be identified 
with the information of 5.1.1 marked on a durable tag attached to each 
coi 1 or di rectl y on on~e f 1 ange of each spc~ol . 

• 

• 
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