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Society of Automotive Engineers, Inc. S P EC I FICATI O N 
400 COMMONWEALTM DRIVE. WARRENDALE, PA. 15098 

AMS 4028 
upersedin~ AMS 4028C 
Issued 	8-15-58 

Revised 	12-15-74 

ALUMINUM ALLOY SHEET AND PLATE 
4. 5Cu - 0.85Si - 0. 8Mn - 0. 50Mg (2014-0) 

1. SCOPE: 

1.1 Form: This specification covers an aluxninum a11oy in the form of aheet and plate. 

1.2 Application: Primarily for formed parts requiring high strength after heat treatment. Certain de- 
sign and processing procedures may cause this material to be susceptible to stress-corrosion 
cracldng after heat treatment; ARP 823 recommends practices to minimize such conditions. 

APPLICABLE DOCUMENTS: The following publications form a part of this specification to the extent 
specified herein. The latest issue of Aerospace Material Specifications (AMS) and Aerospace Recom- 
mended Practices (ARP) shall apply. The applicable issue of o.ther documents sha11 be as specified 
in AMS 2350. 

2.1 ' SAE Publications: Available from Society of Automotive Engineers~ Inc. , 400 Commonwealth 
Drive, Warrendale, Pennsylvania 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2202 - Tolerances, Aluminum-Base and Magnesium-Base Alloy Sheet and Plate 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum-Base and Magnesiuxn- 

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

AMS 2770 - Heat Treatment of Aluminum and Aluminum-Base Alloys 

2.1.2 AerosAace Recommended Practices: 

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

2.2 Government Publications: Available from Commanding Officer, Naval Publications and Forms Cen- 
ter, 5801 T abor Avenue, Philadelphia, Pennsylvania 19120. 

2.2.1 Military Specifications: 

MIL-H-6088-- Heat Treatment of Aluminum Alloys 

3. TECH1vICAL REQUIREMENTS: 

3.1 Composition: Sha11 conform to the following percentages by weight, determined in accordance with 
P~ AMS 2355: 

Copyripht 1974 by Soeiety of Automotive Enpineers, Inc. 
	 Printed in U.S.A. 

All rights reserved. 
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min max 

Copper 	 3.9 - 5.0 
Silicon 	 0. 50 - 1. 2 
Manganese 	 0.40 - 1.2 
Magnesium 	 0.20 - 0. 8 
Iron 	 __ 	p,  7 
Zinc 	 -- 	0.25 

Zirconium plus Titanium 	 -- 0. 20 
Titanium 	 -- 	0.15 
Chromium 	 -- 0.10 
Other Impuritiea, each 	 -- 	0. 05 
Other Impurities~ total 	 -- 	0.15 
Aluminum 	 remainder 

Q~ 3.2 Condition: Annealed in accordance with MIL-H-6088. 

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

3. 3.1 As Annealed: 

3.3.1.1 Tensile Propertiea: Shall be as specified in Table I and 3.3.1.1.1. 

TABLE I 

	

Tensile 	Yield Strength 	Elongation 
Nominal Thickness 	 Strength 	at 0.2% Offset 	in 2 in. or 4D 

Inch 	 psi, max 	 psi, max 	%, min 

	

0.020 to 0.499, incl 	 32,000 	 16,000 	 16 

	

Over 0. 499 to 1. 000, incl 	 32, 000 	 -- 	 10 

TABLE I(SI) 

	

Nominal 	 Tensile 	Yield Strength 	Elongation 

	

Thickness 	 Strength 	at 0.2°Io Offset 	in 50. 8 mm or 4D 
Millimetres 	 MPa, max 	MPa, max 	%, min 

	

0.51 to 12.67, incl 	 221 	 110 	 16 

	

Over 12. 67 to 25.40, incl 	 221 	 -- 	 10 

3. 3.1.1.1 Tensile properties of plate over 1. 000 in. (25.40 mm) in nominal thicl~ess shall be as agreed 
upon by purchaser and vendor. 

3. 3.1.2 Bendin~: Product 0. 020 - 0.499 in. (0. 51 - 12. 67 mm) in nominal thiclmess shall be capable of 
withstanding, without cracldng, bending at room temperature through an angle of 180 deg (3.14 
rad) around a diameter equal to the bend factor times the nominal thickness of the product, with 
axis of bend parallel to the direction of rolling. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

02
8d

https://saenorm.com/api/?name=06047c7e9ff7b014e8a978ad021c089e


-3- 

Nominal Thiclrness 

• 

	 Inch 	 (Millimetres) 
	

Bend Factor 

• 

	

0. 020 to 0.124, incl 	(0. 51 to 3.15, incl) 
	

2 

	

Over 0.124 to 0. 249, incl 	(Over 3.15 to 6. 32, incl) 
	

4 

	

Over 0.249 to 0.499, incl 	(Over 6. 32 to 12.67, incl) 
	

6 

3. 3.1.2.1 Bending requirements for product over 0.499 in. (12. 67 mm) in nominal thiclrness shall be as 
~ 	agreed upon by purchaser and vendor. 

3. 3.2 After Solution and Precipitation Heat Treatment: The product, as received by the purchaser, shall 
¢ 	have the following properties after solution and precipitation heat treatment in accordance with 

AMS 2770. 

3. 3.2.1 Tensile Properties: Shall be as specified in Table II and 3.3.2.1.1. 

TABLE II 

Tensile Yield Strength Elongation 
Nominal Thiclrness Strength at 0.2°Jo Offset in 2 in, or 4D 

Inch psi, min psi, min %, min 

0. 020 to 0. 039, incl 64, 000 57, 000 6 

Over 0. 039 to 0. 249, incl 66, 000 58, 000 7 
Over 0. 249 to 0. 499, incl 67, 000 59, 000 7 
Over 0. 499 to 1. 000, incl 67, 000 59, 000 6 

TABLE II (SI) 

Nominal Tensile Yield Strength Elongation 
Thicl~ess Strength at 0. 2% Offset in 50. 8 mm or 4D 

Millimetres MPa, min MPa, min %, min 

0.51 to 	0: 99, incl 441 393 6 
Over 	0. 99 to 	6.32, incl 455 400 7 
Over 	6.32 to 12.67, incl 462 407 7 
Over 12. 67 to 25.40, incl 462 407 6 

3. 3. 2.1.1 Tensile properties of plate over 1. 000 in. (25.40 mm) in nominal thiclmess shall be as agreed 
upon by purchaser and vendor. 

3. 3. 2.2 Bendin : Product 0. 020 - 0.499 in. (0. 51 - 12. 67 mm) in nominal thiclrness shall be capable of 
withstanding, without cracking, bending at room temperature through an angle of 180 deg (3.14 
rad) around a diameter equal to the bend factor times the nominal thiclrness of the product, with 
axis of bend parallel to the direction of rolling. 

Nominal Thiclmess 
Inch 	 (Millimetres) 	 Bend Factor 

0.020 to 0.039, incl (0.51 to 0.99; incl) 5 
pver 0.039 to 0.050, incl (Over 0.99 to 1.27, incl) 6 
Over 0. 050 to 0.124, incl (Over 1.27 to 3.15, incl) 8 
Over 0.124 to 0.249, incl (Over 3.15 to 6. 32, incl) 10 
Over 0.249 to 0.499, incl (Over 6. 32 to 12. 67, incl) 12 

. 

• 	3. 3.2.2.1 Bending requirements for product over 0.499 in. (12. 67 mm) in nominal thiclrness shall be as 
~ 	agreed upon by purchaser and vendor. 
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3. 4 ualit : The product ahall be uniform in quality and condition, c7ean, sound, and free from foreign 
materials and from internal and external imperfections detrimental to fabrication or to performance 
of parts. 

3. 5 Tolerances: Unless otherwiae apecified, tolerances ahall conform to all applicable requirements of 
AMS 2202. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Rea4oneibility for Inepection: The vendor of the product shall supply all samples and shall be reapon- 
sible for perforxning all required tests. Results of auch teats shall be reported to the purchaser as 

~ required by 4.4. Purchaser reservea the right to perform such confirmatory testing as he deems nec- 
essary to aesure that the product conforms to the requirements of this apecification. 

4.2 Clasaification of Tests: 

4.2.1 Acceptance Tests: Teats to determine conformance to composition (3.1), teneile properties as an- 

	

~ 	nealed (3. 3.1.1), tensile properties after solution and precipitation heat treatment (3. 3. 2.1), and 
~ tolerance (3.5) requirements are clasaified as acceptance or routine control tests. 

4.2.2 Qualification Tests: Testa to determine conformance to bending as annealed (3.3.1.2)~ and bending 

	

~ 	after heat treatment (3. 3.2.2) requirementa are classified as qualification or periodic control tests. 

~ 4. 3 Sampling: Shall be in accordance with ANLS 2355. 

4.4 Reports: 

4.4.1 The vendor of the product ahall furniah with each ahipment three copies of a report stating that the 
product conforma to the chemical composition and other technical requirements of this specification. 
Thia report shall include the purchase order number, material specification number and its revision 
letter, size, and quantity. 

4.4.2 The vendor of finiahed or semi-finished parts shall furnish with each shipment three copies of a re- 
port showing the purchase order number, material apecification number and its reviaion letter, con- 
tractor or other direct aupplier of material, part number, and quantity. When material for maldng 
parts is produced or purchased by the parts vendor, that vendor shall inspect each lot of material to 
determine conformance to the requirements of this apecification, and shall include in the report a 
etatement that the material conforms, or shall include copies of laboratory reports showing the re- 
sults of teats to determine conformance. 

~ 4. 5 ResamUling and Reteatin~: Shall be in accordance with AMS 2355. 

5. PREPARATION FOR DELNERY: 

5.1 Identification: Each sheet and plate shall be marked on one face, in the respective location indicated 
below, with the alloy number and temper, AMS 4028, manufacturer's identification, and nominal 

~ 	thiclrneas. The characters shall be of such size as to be clearly legible, shall be applied uaing a 
suitable marking fluid~ and shall be aufficiently stable to withstand normal handling. The marldngs 
shall have no deleterious effect on the product or its performance. 

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