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'~ AEROSPeACE ~ 
~ 	 MATERIAL 

Society of Automotive Engineers, I~c. S P EC I FICATI O N 
100 COMMONWEALrM 0111V[. WARIltNDAI~. M. ts0/~ 

AMS 4088G 
3uperseeding AMS 4088F 

IswN 	1-1-42 
R~~ 10-16-78 	- 

UNS A92024 

ALUMINUM ALLOY TUBING, SEAMLESS, DRAWN 
4.4Cu - 1. 5Mg - 0.60Mn (2024-T3) 

1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of seamless, drawn tubing. 

1. 2 Application: Primarily for parts and assemblies auch as brackets where a high-atrength, non- 
weldable material ie required. 

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

2.1 SAE Publicatians: Available from Society of Automotive Engineera, Inc. , 400 Commonwealth 
Drive, Warrendale, PA 15096. 	 . 	 • 

2.1.1 Aeroapace Material Specifications: 

AMS 2203 - Tolerances, Aluminum Alloy Drawn Tubing 
AMS 2350 - Standards and Test Methoda 
AMS 2355 - Quality Aasurance Sampling and Testing of Aluminum-Base and Magnesium-Base 

Alloys, Wrought Products (Except Forgings and Forging Stocl~ and Flash Welded 
Rings 

2.2 Government Publications: Available from Commanding Of$cer, Naval Publicatiana 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 Producta, Preparation for Shipment and Storage 

Copyright 1978 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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AMS 4088G _2- 

3. 	TECHNICAL REQUIREMENTS: 

3.1 	Comvosition: Shall conform to the following percentages by wieght, determined in accordance 
with AM3 2355: 

min 	max 

Copper 3.8 	- 	4.9 
Ma~esium 1.2 	- 	1.8 
Manganese 0.30 	- 	0.9 
Iron -- 	~ 	0.50 

Silicon -- 	0.50 
Zinc -- 	0.25 
Zirconium plue Titanium -- 	~.20 
Titanium -- 	0.15 
Chromium -- 	0.10 
Other Impurities, each -- 	0. 05 
Other Impuritiee, total -- 	0.15 

, 	 Aluminum remainder 

~ 3. 2 	Condition: 	Solutian heat treated in accordance with MIL-H-6088 and cold worked. 

~ 3.3 	Properties: 	The product ahall conform to the following requirementa, determined in accordance 
with AMS 2355: 

3. 3.1 	Tenaile Properties: 	Shall be ae specified in Table I and 3. 3.1.1. 

TABLE I 

Elongation 
in 2 in, or 4D 

Nominal 	 Tensile Yield Strength °,~, min 
Wall Thicl~ess 	Strength at 0.2~ Offset Full 

Inch 	 psi, min pai, min Strip 	Section 

0. 018 to 0.024, incl 	64,000 42,000 -- 	10 
Over 0. 024 to 0. 049, incl 	64,000 42,U00 10 	12 
Over 0. 049 to 0.259, incl 	64,000 42,000 10 	14 
Over 0.259 to 0.500, incl 	64,000 42,000 12 	16 

TABLE I(SI) 
Elongation 

in 50 mm or 4D 
Nominal 	 Tensile Yield Strength °b, min 

Wall Thiclmess 	StreRgth at 0.2~ Offset F~11 
Millimetres 	MPA, min MPa, min Strip 	Section 

0.46 to 	0. 61, incl 	441 290 -- 	10 
Over 0.61 to 	1.24, incl 	441 290 10 	12 
Over 1.24 to 	6. 58~ incl 	441 290 10 	14 
Over 6.58 to 12.70, incl 	441 290 12 	16 
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	 AMS4088G 

3. 3.1.1 Tensile property~requirements for tubing ha.ving nominal wall thickness under 0. O18 in. 
(0. 46 mm) or over 0. 500 in. (12. 70 mm) shall be as agreed upon by purchaser and vendor. 

3. 3. 2 Fla~tening: T~bing having nominal wall thickness less than 10% of the nominal OD ahall withstand, 
without cracking, flattening sideways under a load applied gradually at room temperature 
until the outside dimension imder load is equal to 8 times the nominal wall thickneas. 

3. 3. 2.1 If tubing dces not pass the flattening test of 3. 3. 2, a aection of tube not less than 1/2 in. 
(13 mm) in length and embracing 1/3 to 1/2 the circumference of the tube ahall withstand, without 
cracking, bending at room temperature through an angle of 180 deg around a diameter equal to 

' 6 times the nominal wall thickneas of the tubing with axis of bend parallel to axis of tube and with 
inaide of tube on inside of bend. 

	

3. 4 	ualit : Tubing, as received by purchaser, ahall be uniform in quality and condition, sound, and free 
J6 foreign materials and from internal and external imperfections detrimental to usage of the tubing. 

3. 4.1 Detrimental imperfections include, but are not limited to, cracks, splits, aeams, inclusions, or 

	

~ 	aevere crosahatching (surface breaks) that cannot be removed by lightly hand-sanding, using 180 grit 
or finer sandpaper. 

3. 5 Tolerancea: Unless otherwise apecified, tolerances ahall conform to all applicable requirements of 
AMS 2203. 	 . 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responaibility for Inspection: The vendor of tubing shall supply all samples and ahall be responsible 
~ 	for performing all required tests. Results of such teats shall be reported to the purchaser as required 

by 4.4. Purchaser reserves the right to perform such confirmatory testingas he deems necessary to 
enaure that the tubing conforms to the requirements of this specification. 

4.2 Classification of Tests: 

4. 2.1 Acceptance Tests: Tests to determine conformance to requirementa for composition (3,1), tensile 

	

yJ 	properties (3.3.1), quality (3.4), and tolerances (3.5) are classified as acceptance tests and ahall be 
performed on each lot of tubing. 

4.2. 2 Periodic Tests: Tests to determine conformance to requirements for flattening (3.3. 2) are ciassified as 

	

~ 	periodic tests and shall be performed at a frequency selected by the vendor unleas frequency of testing 
is specified by purchaser. 

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

	

4.4 	Reports: 	~ 

4.4.1 The vendor of tubing shall furnish with each ahipment three copies of a report stating that the tubing 
conforms to the chemical composition and other technical requirements of this specification. This 
report ahall include the purchase order number, material speciflcation number and its revision letter, 
size, and quantity. 
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-4- 	 i 
4. 4. 2 The vendor of finiahed or semi-finiahed parts shall furniah with each ahipment' three copiea of 

a report shawing the purchase order number, material specification number and ita revision 
letter, contracto~ or other direct aupplier of tubing, part number, and quantity. When tubing 

• 	for making parta ia produced or purchaaed by the parts vendor, that vendor stiall inepect each 
lot of tubing to determine conformance to the requirementa of thie speci gcation, and ehall include 
in the report a statement that the tubing conforma, or shall include copies of laboratory reports 
ahowing the results of tests to determine conformance. 

~ 
~6 4. 5 Rssampling and Reteating: Shall be [n accordance with ANLS 2355. 

5. PR~PARATION FOR DELIVERY: 

5.1 Ideatification: Tubing ehall be ideatified ~,9 follows: 

5.1.1 3traight Tubea 0 029 In (0 74 mma and Over in Nominal Wall Thickneseee and 0. 500 In. 
(12 70 mm) aad Over in Nominal OD, Minor Axis, or Least Width of Flat Surface: Shall be 
marked in a row of charactere recurring at intervala not g~te9.ter than 3 ft (914 mm) with the . 
alloy number and temper, AMS 4088 or applicable Federal or Military apecification designation, 

- and manufacturer's identificatian. The charactera ehall be of such size ae to be clearly legible, 
ahall be applied usiag a auitaple marking fluid, and ahall be sufficiently atable to withetand 
normal handling. The markings ehall have no deleterious effect on the tubing or its performance. 

5.1.2 3traight Tubes Under 0 029 In (0.74 mm) in Nominal Wall Thickness or Under 0. 500 In. 
~12. 70 mm) in Nominal OD, ~I1nor Aads, or Least Width of'Flat Surface: Shall be securely 
bw►dled, boxed, or secured on lifte and identiSed by two durable taga maxked with the 
information of 5.1.1 and attached, not farther than 2 ft(610 mm) from each end, to the tubea 
in each bundle, box, or lift. 

5.1. 3 Coiled Tubing: Shall be securely bimdled and identified with the information of 5.1.1 by a 
(6 	durable tag attached to each coil or oa the tape used to bind the coil. 

5. 2 Protective Tr.eatment: Tubing shall be oiled, prior to ahipmeirt, with a light corroaion- 
~J • inhibitiag oil. 

5.3 Packa~in~;• 

5.3.1 '1l~Mng ehall be prepared for shipment in accordance with commercial practice and in com- 
~ pliance with applicabie rules aad regulations pertaining to the handling, packaging, and trans- 

portatlon of the tubing to ensure carrier acceptance and safe delivery. Packaging shall conform 
to carrier niles and regulatione applicable to the mode of transportation. 

5. 3. 2 For direct U. S. Military procurement, packaging ehall be in accordance with MIL-STD-649, 
J~ 	Level A or Level C, as apecified in the request for procurement. Commercial packaging as in 

5. 3.1 will be acceptable if it meeta the requirementa of I,evel C. 

6. ACKNOWLEDGMENT: A vendor shall mention thia speciScation number and its revision letter in 
all quotations and when acl~owledging purcha.ee orders. 

7. REJECTIONS: Tubing n~ conforming to thia speci$cation or to authorized modifications will be 
eub~ect to rejection. 

~ 

~ 
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