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ALUMINUM ALLOY EXTRUSIONS 
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Solution and Precipitation Heat Treated 
UNS Ay6063 

1. SCOPE: 

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

1.2 Application: Primarily for trim strips, window frames, sills, moldings, and 
hinges where good surface finish is required. Also may be used to advantage 
for hollow, partially enclosed, and intricate shapes for which an alloy 
having good extruding characteristics is required. 

Z. APPLICNBLE UOCUMENTS: The following publications form a part of this 
specification to t e 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, 
PA 	096. 

2.1.1 Aerospace h1aterial Specifications: 

Af~1S 2205 - Tolerances, Aluminum Alloy and Magnesium Al1oy Extrusions 
h1AM 2205 - Talerances, Metric, Alurninum Alloy and Magnesium Alloy 

Extrusions 
AMS 2350 - Standards and Test Methods 
Ah1S 2355 - l~uality Assurance Sampling and Testing of Aluminum Alloys 

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

P~1AM 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 
Magnesium Alloys, Wrought Products (Except Forging Stock) 
and Flash Welded Rings, Metric (SI) Units 

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 applicabiliry and suitability for any paRicular use, including any patent infringemem 
arising therefrom, is the sole responsibility of the user." 

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

Copyright 19 g$ Society of Automotive Engineers, Inc. 
	 Printed in U.S.A. 

All rights reserved. 
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2.2 ASTM Publications: Available from American Society for Testing and 

Materia s, 	Race Street, Philadelphia, PA 19103. 

ASTM 6594 - Ultrasonic Inspection of Aluminum-Al1oy Products for 
Aerospace A,pplications 

ASTM 6660 - Packaging/Packing of Aluminum and Magnesium Products 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 

Pu ications an 	orms enter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Specifications: 

MIL-H-6088 - Heat Treat.ment of Aluminum Alloys 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall confarm to the following percentages by weight, 
etermine in accordance with AMS 2355 or MAM 2355: 

• 

min 	max 

Magnesium 0.45 - 0.9 

Silicon 0.20 - 0.6 

Iron - 	0.35 
Copper - 	0.10 

Chromium - 	0.10 

Manganese - 	0.10 

Titanium - 	0.10 

Zinc - 	0.10 

Other Impurities, each - 	0.05 

Other Impurities, total - 	0.15 

Aluminum remainder 

3.2 Condition: Solution heat treated and precip~itation heat treated. 

3.2.1 Extrusions shall be supplied with an as-ex.truded surface finish; light 
polishing to remove minor surface imperfec:tions is permissible provided 
such imperfections can be removed within t:he dimensional tolerances. 

3.3 Heat Treatment: Shall be as specified in 3.3.1 and 3.3.2. Furnace surveys 

~ 	an ca ~ ration of temperature controllers and recorders shall be in 
accordance with MIL-H-6088. 

3.3.1 Solution Heat Treatment: Heat to 970°F + 10 (521°C + 6) and quench 
~ 	irect y rom t e extr~sion press. 

3.3.2 Precipitation Heat Treatment: Heat to 35C1°F + 10 (177°C + 6) and hold at 
eat or 	ours + . . 

• 

~ 
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3.4 Properties: Extrusions shall conform to the following reyuirements, 
determined in accordance with AMS 2355 or MAM 2355: 

3.4.1 Tensile Properties: Shall be as specified in Table I and 3.4.1.1. 

TNBLE I 

~Jominal Uiameter or 
Least Thickness 

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

(tubing) 	 Strength 	at U.2% Offset 	2 Inches or 4D 
Inches 	 psi, minimum 	psi, minimum 	%, minimum 

• 

Up 	to 0.1'Z5, 	excl 30,000 25,OU0 8 
0.125 	to 	1.000, 	incl 30,000 25,000 10 

TABLE 	I 	(SI) 

Nominal Diameter or 
Least Thickness 

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

(tubing) Strength at 0.2% Offset 50.8 mm or 4D 
hiillimetres MPa, minimum MPa, minimum %, minimum 

Up to 3.18, 	excl 207 172 8 
3.1~ 	to 	25.4U, 	incl 207 112 lU 

3.4.1.1 Tensile property requirements for extrusions over 1.000 inch (25.40 mm) 
in nominal diameter or least thickness (wall thickness of tubing) shall 
be as agreed upon by purchaser and vendor. 

3.4.2 Hardness: Should be not lower than 60 HB/10/500 or 66 HB/lU/1000 but the 
extrusions shall not be rejected on the basis of hardness if the tensile 
property requirements are met. 

	

3.5 	ualit : Extrusions, as received by purchaser, shall be uniform in quality 
and condition, sound, and free from foreign materials and from imperfections 
detrirnental to usage of the extrusions. 

3.5.1 When specified, extrusions shall be subjected to ultrasonic inspection in 

	

lb 	accordance with ASTM B594. Standards for acceptance shall be as agreed 
upon by purchaser and vendor. 

3.6 Tolerances: Shall conform to all applicable requirements of AMS 2205 or 
h1AM 2205. 

. 
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4. QUNLITY ASSURANCE PROVISTONS: 

4.1 Responsibility for InspE~ction: The vendor of extrusions shall supply all 

~ 	samples for vendor's tests and shall be res,ponsible for performing all 
required tests. Result~~ of such tests shall be reported ta the purchaser as 
required by ~.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing de~med necessary to erisure that the extrusions conform 
to the requirements of ~his specificationm 

4.2 Classification of Tests: 

4.'L.1 Acce tance Tests: Tests to deterrnine conforinance to requirements for 
composition 3.1), tensile properties (3„4.1), ultrasonic inspection 
(3.5.1) when specified, and tolerances (3.6) are classified as acceptance 
tests and shall be performed on each lot,. 

4.2.2 Periodic Tests: Tests to determine conf~~rmance to requirements for 
hardness (3.4.2) are classified as periodic tests and shall be performed 
at a frequency selected by the vendor unless frequency of testing is 

specified by purchaser. 

4.3 Sampling: Shall be in accordance with AMS 2355 or MA~ 2355. 

4.4 Reports: 

4.4.1 The vendor of extrusions shall furnish with each shipment a report stating 

0 	that the extrusions conform to the chemical composition and other 
technical requirements of this specification. This report shall include 
the purchase order number, AMS 4156G, lot number, size or section 

identification number, and quantity. 

4.4.2 The vendor of finished or semi-finished parts shall furnish with each 
shipment a report showing the purchase order number, AMS 4156G, 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 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 determine conformance. 

4.5 Resampling and Retestirig: Shall be in acc:ordance with AMS 2355 or MAM 2355. 

~ 

• 

• 
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