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SPECIFICATION 	Revised ~o-~-s6 
Submitted for recognition as an American National Standard I Supersedi ng AMS 4172A 

ALUMINUM ALLOY EXTRUSIONS 
1.OMg - 0.60Si - 0.28Cu - 0.20Cr (6061-T4511) 

Solution Heat Treated and Stress Relieved by Stretching 
UNS A96061 

1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of extruded 
~, rods, wire, shapes, and tubing. 

1.2 A lication: Primarily for parts requiring moderate strength, especially 
w ere suc parts and assemblies require brazing or welding and where 
distortion during machining must be minimized. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. The applicable issue of other documents 

shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

2.1.1 Aerospace Material Specifications: 

AP1S 2205 - Tolerances, Aluminum Alloy and Magnesium Alloy Extrusions 
MAP~ 2205 - Tolerances, Metric, Aluminum Alloy and Magnesium Alloy 

Extrusions 
AP~S 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 

Magnesium Alloys, Wrought Products (Except Forging Stock) 
and Flash Welded Rings 

MAM 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 
Magnesium Alloys, Wrought Products (Except Forging Stock) 
and Flash ~delded Rings, Metric (SI) Units 

AMS 2630 - Ultrasonic Inspection 
AMS 2770 - Heat Treatment of Aluminum and Aluminum Alloys 

SAE Technical 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 fqr any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents 
by any means is strictly prohibited without the written consent of the publisher. 

Copyright 1986 ~ciety of Automotive Engineers, Inc. 
	 Printed in U.S.A. 
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2.2 ASTM Publications: A~~3ilable from American Society for Testing and 
Materia s,~ 	Ra~~e S~~reet, Philadelphia, PA 19103. 

ASTM 6594 - Ultras~nia lnspection of Aluminum-Alloy Products for 
Aero,~pacE~ Appl ications 

2.3 U.S. Government Pul~li~~~tions: Available from Commanding Officer, Naval 
u icat~ons an ~~rm~ ~nter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Specificatic~ns: 

MIL-H-6088 - Hea~t TrE~atment of Aluminum Alloys 

2.3.2 Military Standar~~s: 

MIL-STD-649 - Aliamin~um and Magnesium Products, Preparation for Shipment 
~~nd Storage 

3. TECHN I CAL REQU I REMEIJTS  : 

3.1 Com osition: Shal'I conform to the following percentages by weight, 
etermine in accoi^dance with AMS 2355 or MAM 2355: 

• 

min 	max 

Matgnesi um 0.8 	- 1. 2 
S~ilicon 0.40 - 0.8 
Cc~pper 0.15 - 0.40 
Clzrom~~ um 0. 04 - 0. 35 
Iron ~ -- ~.7 
Z~inc -- 0.25 
M~inganese -- 0.15 
T • i tan~ um -- 0.15 
Oi;her Impurities, each -- 0.05 
Oi~her Impuri ties, total -- 0.15 
Alumi~um remainder 

3.2 Condition: Solution h~at treated in accordance with MIL-H-6088 and stress 
re ieve by stretca~ing to produce a nominal permanent set of 1-1/2%, but not 
less than 1~ nor mc~re than 3~. 

3.2.1 Extrusions may rE~ceive minor straightening, after stretching, of an amount 
necessary to meei; th~ requirements of 3.5. 

3,2.2 Extrusions shall be supplied with an as-extruded surface finish; light 
polishing to remc ►ve ~ninor surface imperfections is permissible provided 
such imperfectio~~s c~n be removed within the dimensional tolerances. 

3.3 Pro~erties: Extrus;ion~ shall conform to the following requirements, 
determined in accoa •dan~e with AMS 2355 or MAM 2355: 

• 

• 
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3. 3.1 As Sol uti on Heat Treated: 

3.3.1.1 Tensile Properties: Shall be as follows: 

	

Tensile Strength, min 	 26,000 psi (180 MPa) 

Yield Strength at 0.2% Offset, min 	 16,000 psi (110 MPa) 

	

Elongation in 2 in. (50 mm) or 4D, min 	 16% 

3.3.1.2 Hardness: Should be not lower than 55 HB/10/500 or 60 HB/10/1000 but 
the extrusions shall not be rejected on the basis of hardness if the 
tensile property requirements of 3.3.1.1 are met. 

3.3.2 After Precipitation Heat Treatment: Extrusions, after precipitation heat 
treatment in accordance with AMS 2770, shall have the following properties: 

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

TABLE I 

Nominal Diameter or 
Least Thickness 

	

(bars, rods, wire, shapes) or Tensile 	Yield Strength 	Elongation 

	

Nominal Wall Thickness 	Strength at 0.2% Offset in 2 in. or 4D 

(tubing), Inches 	psi, min 	psi, min 	%, min 

	

Up to 0.250, excl 	 38,000 	35,000 	 8 

	

0.250 and over 	38,000 	35,000 	 10 

TABLE I (SI) 

Nominal Diameter or 
Least Thickness 

	

(bars, rods, wire, shapes) or Tensile 	Yield Strength 	Elongation 

	

Nominal Wall Thickness 	Strength at 0.2% Offset in 50 mm or 4D 

	

(tubing), Millimetres 	MPa, min 	MPa, min 	%, min 

	

Up to 6.25, excl 	 260 	240 

	

6.25 and over 	 260 	240 

3.4 Qualit : 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. 

3.4.1 When specified, extrusions shall be subjected to ultrasonic inspection in 
accordance with AMS 2630 or ASTM 6594. Standards for acceptance shall be 

as agreed upon by purchaser and vendor. 

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

8 
10 

. 
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4. QUALITY ASSURANCE PF~.OVI~IONS: 

4.1 Res onsibilit for Ins ection: The vendor of extrusions shall supply all 
samp es for vendor s t sts and shall be responsible for performing all 
required tests. RE:~sul~ts of such tests shall be reported to the purchaser as 
required by 4.4. F~urc(~aser reserves the right to sample and to perform any 
confirmatory testir~g d~emed necessary to er~sure that the extrusions conform 
to the requirements of this specificatioa~. 

4.2 Classification of ~'est~: 

4.2.1 Acceptance Testsa T~sts to determine coo~formance to requirements for 
composition 	.), t~nsile properties (3.3.1.1 and 3.3.2.1), ultrasonic 
inspection (3.4.~) when specified, and tolerances (3.5) are classified as 
acceptance tests and shall be performed on each lot. 

4.2.2 Periodic Tests: Tes~.s to determine conformance to requirements for 
hardness 	.~1.2) a~re classified as periodic tests and shall be performed 
at a frequency selected by the vendor unless frequency of testing is 
specified by purchas~r. 

4.3 Samplin9: Shall be in accordance with Ah1S 2355 or MAP1 2355. 

4.4 Reports: 

4.4.1 The vendor of ext:rus~ons shall furnish with each shipment a report stating 
that the extrusions conform to the chemical composition and other 
technical requirement.s of this specification. This report shall include 
the purchase order number, AMS 41726, size or section identification 
number, and quant.i ty, 

4.4.2 The vendor of fir,ished or semi-finished parts shall furnish with each 
shipment a report. shpwing the purchase order number, AMS 41726, contractor 
or 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 inspect each lot of extrusions to determine conformance 
to the requirements pf this specification and shall include in the report 
either a statemer.~t t q~at the extrusions conform or copies of laboratory 
reports showing the results of tests to determine conformance. 

4.5 Resampling and Retest7~9: Shall be in accordance with AMS 2355 or h1AM 2355. 

5. PREPARATION FOR DELIVERY: 

5.1 Identification: Extru~ions shall be identified as follows: 

• 

• 
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