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~° AEROSPACE 	 AMS 4041 L 
u" 	 MATERIAL ~~E Su ersedin AMS 40 

Society of Automotive Engineers, Inc. S P EC I F I CATI O N '"°'° i1-1-~1 
~00 COMMONWEALTN DRIVE. WARRENOALE. PA . 160iE 	 Rwis~d 10-15-79 

A LUMINUM ALLOY SHEET AND PLATE, ALCLAD 
4.4Cu . - 1.5Mg - 0. 60Mn 

(Alclad 2024 and 1-1/2°Io Alclad 2024, - T3 Flat Sheet; 1-1/2%a Alclad 2024-T351 Plate) 

i. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of sheet and plate. 

1.2 Application: Primarily for formed structural parta of good strength which are required to exhibit 
maximum corrosion resista.nce. Plate is also suitable for structurai machined parts where war- 
page, duringmachining, due to residual stresses must be minimized. Certain design and processing 
procedures may cause these products to be susceptible to stress-corrosion cracking; ARP 823 
recommends practices to minimize auch conditions. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this apecificat}on to the 
extent specified herein. The latest issue of Aerospace Material Specifications (AMS) and Aero- 
space Recommended Practices (ARP) aha11 apply. The applicable issue of other documents shall 
be as specified in ANLS 2350. 

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc. , 400 Commonwealtli 
Drive, Waxrendale~ PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2202 - Tolerances, Aluminum-Base and Ma.gnesium-Ba.se  Alloy Sheet and Plate 
A1VLS 2350 - Standards and Teat Methods 
AMS 2355 - Quality Aasurance Sampling and Testing of Alumixrum-Ba.ae and Magnesium- 

Base Alloys, Wrought Producta (Except Forgings and Forging Stock) and 
Flash Welded Rings 

2.1.2 Aeroapace Recommended Practices: 

ARP 823 - Minimizing Streas Corrosion in Wrought Heat Treatable Aluminum Alloy 
Products 

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

2.2.1 Military Specifications: 

MII,-H-6088 - Heat Treatment of Aluminum Alloya 

2.2.2 Military Standards: 

NIIL-STD-649 - Aluminum arxi Magnesium Products, Preparation for Shipment and 
~ 	Storage 

CoPy►~pAt 1979 pY Soei~tp ef Autonwtiv~ Enpin~~n, Ine. 	 P~i~t~d In U.S.A. 

AII rlphts reiervsd. 
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3. TECHNiCAL REQUIREMENTS: 

3.1 Compoaition: Shall conform to the following percentagea by weight, determined in accordarice with 
AMS 2355: 

Core (2024) Cladding (1230) 

min 	max min max 

Copper 3. 8- 4. 9 Iron + Silicon 	 -- 0. 7 
Magnesium 1.2 	- 1.8 Copper 	 -- 0.10 
Manga.neae 0.30 - 0.9 Zinc 	 -- 0.10 
Iron -- 	0.50 Manganese 	 -- 0.05 
Silicon -- 	0.50 Magnesium 	 -- 0.05 

~ 	Zinc -- 	0.25 Vana,dium 	 -- 0.05 
Tita.nium -- 	0.15 Titanium 	 -- 0.03 
Chromfum -- 	0. 10 Other Impurities, eacli 	-- 0. 03 
Other Impuritiea~ each -- 	0. 05 Alumirnim~ by difference 	99.30 -- 
Other Impuritfes~ total -- 	0. 15 
Aluminum remaf nder 

3.2 Condition: The product sha.~ll be eupplied in the following condition: 

3.2.1 Sheet: Solution heat treated in accordance with MIL-H-6088 and cold worked. 

3. 2. 2 Plate: Solution heat treated in accordance with .  NIIL-H-6088 and stretched to produce a nominal 
permanent set of 2°J~ but not lesa thau 1-1/2°/a nor more tha.n 3%. 

3. 2. 2.1 Plate aha11 receive no further atraightening operations after stretching. 

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

3.3.1 Teneile Properties: Shall be as specified in Table I and 3.3.1.1. 

TABL E I 

Tensile Yield Strength Elongation 
Nominal Thickneas Strength at 0. 2% O~fset ia 2 in, or 4D 

Inches psi,. min psi, min %, min 

0.008 to 0.009, incl 58,000 39,000 10 
Over 0. 009 to 0, 020, incl 59,000 39,000 12 
Over 0. 020 to 0. 062, incl 59, 000 39, 000 15 
Over 0. 062 to 0. 128, incl 61, 000 40, 000 15 
Over 0. 128 to 0.187, incl 62~.000 40, 000 15 

~ 	Over 0. 187 to 0. 249, incl 63, 000 41, 000 15 
Over 0. 249 to 0. 499, incl 63, 000 41, 000 12 
Over 0. 499 to 1. 000, incl 63. 000 42~ 000 8 
Over 1. 000 to 1. 500, incl . 62~ 000 42, 000 7 
Over 1. 500 to 2. 000, incl 62, 000 42~ 000 6 

~ 	Over 2, 000 to 3. 000. incl 60, 000 42~ 000 4 
Over 3. 000 to 4. 000, incl 57, 000 41~ 000 4 ~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

04
1l

https://saenorm.com/api/?name=bffcd4680f1b7dff8ea2562b740dd63a


-3- 
	 AMS 4041 L 

TABLE I (Sn 

Tenafle Yield Strength Elongation 	 • 
Nomina.l Thicimesa Strength at 0.2% Offset in 50 mm or 4D 

Millimetres MPa, min MPa., min %, min 

0. 20 to 	0. 23 ~ incl 400 269 10 
Over 	0. 23 to 	0. 51, incl 407 269 12 
Over 	0. 51 to 	1. 57, incl 407 269 15 
Over 	1.57 to 	3. 25, incl 421 276 15 
Over 	3.25 to 	4. 75, incl 427 276 15 
Over 	4. 75 to 	6. 32, incl 434 283 15 
Over 	6. 32 to 	12. 67, incl 434 283 12 
Over 12.67 to 	25.40, incl 434 290 8 
Over 25.40 to 	38. 10, incl 427 290 7 
Over 38.10 to 	50, 80, incl 427 290 6 
Over 50.80 to 	76. 20, incl 414 290 4 
Over 76.20 to 101. 60, incl 393 283 4 

3.3.1.1 Tensile property requirements for plate over 4.000 in. (101. 60 mm) in nominal thickness shall 
be as agreed upoa by purchaser and vendor. 

3.3.2 Bending: Product 0.008 to 0.499 in. (0. 20 to 12. 67 mm), incl, in nominal thiclrneas shall withstand, 
without cracking, bending at room temperature through an angle of 180 deg around a dia.meter equal 
to the bend factor times the nominal thicimess of the product with axi.e of bend pa.rallel to the direc- 
tion of rolling. 

Nominal Thiclmess 
Inch 	 (Millimetrea) 	 Bend Factor 

0. 008 to 0. 040, incl (0.20 to 	1.02, incl) 	 4. 
Over 0. U40 to 0.128, incl (Over 1. 02 to 	3. 25, incl) 	 5 
Over 0.128 to 0.249, incl (Over 3.25 to 	6.32, incl) 	 8 
Over 0.249 to 0.499, incl (Over 6.32 to 12.67, incl) 	 10 

3.3.2.1 Bending requirements for plate over 0. 499 in. (12. 67 mm) in nominal thickaess shall be as 
agreed upon by purchaser and vendor. 	 _. 

3.3. 3 Claddin~ Thicl~esa: After rolling, the average cladding thiclrness sha11 be as apecified in Table II. 

TABLE II 

Cladding Thiclrneas 
Per Side 

Nominal Thiclmess 	 %o of Total Thicluiesa 
Inchea 	 (Millimetrea) 	 min 	max 

0.008 to 0. 062, incl 	 (0.20 to 1.57, incl) 	4. 0 	 -- 
Over 0.062 to 0.187, incl 	(Over 1.57 to 4. 75, incl) 	2. 0 	 -- 
Over 0.187 to 0.499, incl 	(Over 4. 75 to 12. 67, incl) 	1.2 	 -- 
Over 0.499 . 	, 	(Over 12.67) 	 1.2 	 3.0 

3.4 	alit : The product, as received by purcha.ser, sha.11 be uniform in quality and condition, sound~ 
~ 	arid free from fore.ign materials and from internal and external imperfections detrimental to usage 

of the product. 

3.5 Tolerances: Unless otherwise specified, tolerances shall conform to all applicable requirements of 
AMS 2202. 
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4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responeibilitv for Inspection: The vendor of the product s1~a11 supply all samples and ahall be re- 
sponsible for performing all required teata. Reaults of such tests shall be reported to the purcha.ser 
as required by 4.4. Purchaser reserves the right to perform such confirmatory . teating as he deema 
necessary to enaure that the product conforma to the requirementa of this apecification.. 

4.2 Clasaification of Teats: 

4. 2.1 Acceptance Tests: Tests to determine conformance to requirementa for composition (3.1)~ 
~ 	tensile properties (3.3. 1)~ and tolerances (3. 5) are classified as acceptance teats and shall be per- 

formed on each lot. 

4. 2. 2 Periodic Tests: Tests to determine conformance to requirementa for bending (3.3. 2) and cladding 
~ 	thicl~ess (3. 3. 3) are classified as periodic tests and sha11 be performed at a fre,quency selected 

by the vendor unless frequency of testing is apecified by purchaser. 	•. 

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

4.4 Reports: 

4.4.1 The vendor of the product shall furniah with each shipment three copiea of a report atating that the 
product conforma to the. chemical compoaition and other technical requirements of thia specification. 
This report shall include the purchase order number, material apecification ~mber and its revision 
letter, size, and qua.ntity. 

4.4.2 The vendor of ffniahed or semi-finiahed parts aha.11 furnish with each shipment three copies of a 
report ahowing the purcha.ae order number, material apecification number and its reviaion letter, 
contractor or other direct supplier of material~ palrt number, and quantity. When material for 
maldng parts ia produced or purchased by the parts vendor, that vendor at~all inapect ea.ch lot of 

• 	material to determine conformance to the requirements of thia specification, and ahall include in 
the report a statement that the material conforms, or sha.11 include copies of laboratory reports 
ahawing the results of teats to determine conformance. 

4. 5 Resamplin~ and Retestin~: Shall be in accordance with AMS 2355. 

5. PREPARATION FOR DELIVERY:' 

5.1 Identification: Eac .2i aheet and plate shall be marked on one face, in the respective location indicated 
belo~w, with the alloy number and temper, AMS 4041 or applicable Federal or Military specification 
designation, manufa.cturer's identification, a~d nominal thickness. The alloy number sha.11 be 
"Alclad 2024" for sheet 0.187 in. (4. 75 mm) and under in nominal thickness and "1-1/2°Jo Alclad 2024" 
for sheet and plate over 0.18? in. (4. 75 mm) in nominal thiclmess. The characters shall be of such 
size as to be clearly legible, shall be applied using a suitable marking fluid, and shall be sufficiently 
stable to withsta.nd normai handling. The markings sl~all have no deleterious effect on the product or 
ita performance. 

5.1.1 Flat Sheet and Plate Under 6 In. (152 mm) Wide: Shall be marked in one or more lengthwise rows 
of characters recurring at intervals not greater tha.n 3 ft (914 mm). 

5.1. 2 Flat 5heet and Plate 0. 375 In, (9.52 mm) and Under Thick, 6- 60 In. (152 - 1524 mm) Incl Wide, 
and 36 - 200 In. (914 - 5080 mm), Incl, Lon~: Shall be marked in lengthwise rows of characters 
recurring at intervals not greater tha,n 3 ft (914 mm), the rows being spaced appr~imately 6 in. 
(152 mm) on centers across the width and sta.ggered. Every third row shall show the manufacturer's . 
identification and nominal thickness. The other rows shall show the alloy number and temper and 
AMS 4041 or applicable Federal or Military specification designation, 
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