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ALUMINUM ALLOY TUBING, SEAMLESS, DRAWN 
6.3Cu - 0.30Mn - 0.18Zr - O. lOV - 0. 06Ti (2219-T851) 

1. SCOPE; 

1.1 Form: This specification covers an aluminum alloy in the form of seamless, drawn, round tubing 
0. 500 in. (12. 70 mm) and over in OD with wall thiclmess of 0. 029 - 0. 500 in. (0. 74 - 12. 70 mm). 

1. 2 Application: Primarily for structures requiring good fusion weldability and a combina.tion of good 
strength and resistance to stress-corrosion cracking. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the 
exCent specified herein. The latest issue of Aerospace Material Specifications (AMS) shall. apply. 
The applicable issue of other documents shall be as specified in AMS 2350. 

2. 1 SAE Publications: Available from Society of Automotive Engineers, Inc. , 400 Commonwealth 
Drive, Warrendale, PA 15096. 

2.1.1 Aerospace Material S~ecifications: 

AMS 2203 - Tolerances, Aluminum Alloy Drawn Tubing 
AMS 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum-Base 

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

2.2 Uovernment Publications: Available from Commanding Officer, Naval Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.2.1 Military Specifications: 

MIL-H-6088 - Heat Treatment of Aluminum Alloys 

2.2.2 Military Standards: 

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

3. TECHIQICAL REQUIREMENTS: 

Copyripht 1977 by Soci~ty of Automotiv~ Enpins~n, Inc. 	 Print~d in U.S.A. 
All rights reserved. 
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AMS 4066 	 -L- 

3. 1 Composition: Shall conform to the following percentages by weight, determined in accordance with 
AMS 2355: 

min max 

Copper 5.8 	- 6.8 
Manganese 0.20 - 0.40 
Zirconium 0. IO - 0.25 
Vanadium 0.05 - 0.15 
Titanium 0.02 - 0.10 
Imn -- 	0.30 
Silicon -- 	0.20 
Z inc -- 	0.10 
Magnesium -- 	U.02 
Other Impurities, each -- 	0. 05 
Uther Impurities, total -- 	0.15 
Aluminum remainder 

3.2 Condition: Solution heat treated, stress relieved by stretching to produce a permanent set of 1/2 - 3%, 
and precipitation heat treated; solution and precipitation heat treatments sha11 be performed in accor- 
dance with MIL-H-6088. 	 • 

3. 3 Properties: Tubing shall conform to the following requirements, determined in accordar.ce with 
AAgS 2355: 	 . . 

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

TABLE I 

Nominal Walf~ 	 Yicld Strength 	Elongation in 2 in. 
Thicl~ess 	 Tensile Strength 	at 0.2 o Offset 	 %, min 

Inch _ 	 psi, min 	 psi, min 	Strip 	Full Sectioa 

0. 029 to 0. 049, incl 	 G0, 000 
	

42, 000 	 -- 	 G 
Over 0. 049 to 0. 500, incl 	 G0, OQO 

	
42, 000 	 6 	 8 

TABLE I (SI ) 

Nominal Wall 
	

Yield Strength 	 Elongation in 50.8 mm 

T hickne ss 	 'Tensile Strength 	at 0.2~Ja Offset 	 %, min 
Millimetres 	 NTPa, min 	 hZPa, min 	Strip 	Full Section 

0. 74 to 1.24, incl 
	

414 
	

290 	 -- 	 G 
Over 1.24 to 12. 70, inci 

	
414 
	

290 	 6 	. 	8 

3. 4 ualit : Tubing, as received by the purchaser, sha11 be uniform in quality and condition, sound, and 
free from foreign materials and from internal and externaT imperfections detrimental to usage of the 
tubing. 

3. 5 Tolerances: Unless otherwise specified, tolerancea shall conform to all applicable requirements of 
AMS 2203. 

4. QUALITY ASSiTR~ANCE PR.OVISIONS: 
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- 3 -  ~ 	 ~ ~ AMS 4066 

4. 1 Responaibilit_y for Inspection: The vendor of tubing shall supply all s~~mples and shall be responsible 
for performing all required tests. Results of such tests shali be reported to the purchaser as re- 
quired by 4. 4. Purchaser reserves the right to perfor~ such confirmatory testing zs he deems neces- 
sary to ensure that the tubing conforms to the requirements of this specification. 

4.2 Clasaification of Tests: Tests to determine conformance to a11 tecluiical r.equirements of this specifi- 
cation are classified as ~cceptance tests. 

4. 3 Samplin~: Shall be in accordance with AMS 2355. 

4.4 Reports: 

4. 4, i The vendor of. tubing shal.l furnish with each shipment threc copies of a report statiiig that the tu.bing 
conforms to the chemieal composition and other teclinical requirements of Lhi.s specificltion. 'Pius 
report shall include the purchase onier number, material specification number, size, and quantity. 

4. 4.2 The vendor of finished or semi-finished parts shall furnish with each shipment three copies of a re- 
port showing the purchase order number, material specification number, contractor or other direct 
supplier of tubing, part number, and quantity. When tubing for making parts is prodiiced or purchased 
by the parts vendor, that vendor shall inspect each lot of tubing to deteimine conformance to the re- 
quirements of this specification, and shall include in the report a statement tliat the Lubing conforms, 
or shall include copies of laboratory reports showing the results of tests to determ~ne conformance. 

4. 5 Resamplin~ and Ii,etesting: Shall be in accordance with AMS 2355. 	 — 

5. . PREPARATION FOft DELIVERY: 

5.~1 Identification: Straight tubes shall be marked in a row of charactc~rs recurring at int,ervals not greater 
than 3 ft (914 mm) with the alloy number ancl temper, AMS 40(i6, and manufacturer's identificatian. 
The inspection lot number shall be includeci in the row marking or.shall be marlceci near one end. The 
characters shall be of such size as to be clearly legible, shall be applieci uaing a suitable marlcing 
fluid, and shall be sufficiently stable to withstand normal handling. The markings shall have no 
deleterious effect on the tubing or its performance. 

5.2 ~ Packaging: 

5.2.1 Tubing shall be prepared for shipment in accordance with commercial practice to ~.nsure carrier ac- 
ceptance and safe transportation to the point of delivery. Packaging shall conform to carrier n~les 
and regulations applicable to the made of transportation. 	 - 

5. 2. 2 For direct U. S. Military procurement, packaging shall be in accordance ~~ith MIL-STD-G49, Level A 
or Le.vel C, as specified in the request for procurement. Commercial packaging as in 5. 2.1 will be 
acceptable if it meets the requirements of Level C. 

6. ACKNOWLEDGI~ZENT: A vendor sha11 mention this specification number in all quotations and when 
aclu~owledging purchase orders. 

7. REJECTIONS: Tubing not conforming to tlus specification or to authorized modifications will be subject 
to rejection. 
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