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~° AEROSPACE ~ 

	

~ 	 MATERIAL 
Society of Automotive Engineers, Inc. S P EC I FI CATI O N 
~00 COMMONWEALTN DNIVE, WARRENDALE. PA . 1609! 

ALUMINUM ALLOY SHEET AND PLATE 
6.3Cu - 0.30Mn - 0.18Zr - O. lOV - 0.06Ti (2219-0) 

1. SCOPE: 

1~ 1 Form: Thia specification covers an aluminum alloy in the form of aheet and plate. 

1.2 Application: Primarily for parts requiring high strength up to 600° F(315° C). These products 
are also well suited for cryogenic applications and where welding ia required. Certain design 
and procesaing procedures may cause these products to be ausceptible to stress-corrosion 
cracking after heat treatment; ARP 823 recommends practicea to minimize such coaditians. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specificatlon to the extent 
apecified herein. The latest isaue of Aerospace Material Specifications (AMS) and Aerospace 
Recommended Practices (ARP) 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 2202 - Tolerances, Aluminum-Base and Magaesium-Base Alloy Sheet and Plate 
AMS 2350 - Standards and Test Methods 
AM5 2355 - Quality Assurance Sampling and Testing of Aluminum-Base and Magnesium-Base 

Alloys, Wraught Products (Except Forgings and Forging Stock) and Fl .ash Welded 
Ringa 

AMS 2770 - Heat Treatment of Aluminum and Aluminum Alloys 

2.1.2 Aerospace Recommended Practices: 

AR,P S23 - Minimiztng Stress Corrosioa Cracking in Wrought Heat Treatabie. Alumint~m t~tl.oy 

	

- 	Products 	 - 

2.2 Government Publicationa: Available from Commanding Officer, Naval Publlcations and Forma 
Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.2, i Mutt~ sr,~ae.ras: 

MIL~STD-649 - Aluminum and Magneaium Producte, Prepara.tfon for Shipment and 3torage 

AMS 4031C 
iuperseding AM,S 4031B 

~f°~d 	6-30-62 
Rtvis~d 10-15-79 

UNS A92219 

Copyright 1979 by Society of Automotive Engineers, Inc. 
All rigtits reserved. 	 ~ 

Printed in U.S.A. 
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-2- 
	 • 

3. TECIi1~IICAL REQUIltEMENTS: 

3.1 Composirion: Shall conform to the follawiag percentages by weight, determinsd in accordance with 
AMS 2355: 

~ 

Capper 
Manganeae 

Zircantum 
Vanadium . 
Titanium 
Iron 

~ 	Silicon 
Zinc 

Magnesium 
Other Impurit[es, each 
Other Impurities, total 
Aluminum . 

3.2 Camdition: Annealed. 

min max 

5.8 - 6.8 
0. 20 - 0. 40 
.0.10 - 0. 2b 
0. 05 - 0.15 . 
0. 02 - 0.10 
-- 	0. 30' 
-- 	0.20 
-- 	0.10 
-- 	0. 02 
-- 	0. 05 
-- 	0.15 

remainder 

3.3 Praperties: The product ahall canform to the following requirementa, determined in accordance 
with AM5 2355: 	 ' 

3.3.1 As Annealed: 
	

• 

3.3.1.1 Tensile Praperties: Shall be as • follawa for product 0.020 to 2.000 in. (0. 51 to 50. 80, mm), incl, ~I 
in nominal thicl~esa: 	~ 

Tenaiie Strength, max 	 32, 000 psi (221 MPa) 
Yield Strength at 0.2% offset, max 	 16,000 psi (110 MPa) 
Elongation in 2 in. (50 mm) or 4D, min • 	 129'0 

3. 3.1.1.1 Tensile prvperty recluirements for product less than 0. 020 in. (0. 51 mm) or over 2. 000 in. 
~ 	(50. 80 mm) in nominal thicl~ess shall be as agreed upon by purchaser and vendor. 

3. 3.1.2 Bend : Product 0. 020 to 1. 000 in. (0. 51 to 25.40 mm), incl, in nominal thickness shall 
withstand, without cracking, bending at room temperature through an angle of 180 deg araund a 
diameter equal to the bend factor times the nominal thicl~ess a£ the product with axis of bend 
parallel to the directian of rolling. 

Nominal Thicl~ess 	 Bend 
Inch 	 ( Millimetres) 	 F actor 

	

0. 020 to 0.250, incl 	 (0. 51 to 6. 35, incl) 	4 
	 ~ 

	

Over 0.250 to 0. 750, incl 	(Over 6.35 to 19. 05, incl) 	6 

	

Over 0. 750 to 1. 000, incl 	(Over 19. 05 to 25. 40, incl) 	8 

3. 3.1. 2.1 Bending requirements for product less than 0. 020 in. (0. 51 mm) or over 1. 000 in. (25. 40 mm) 
~ 	in nominal thicl~ess shall be as agreed upan by purchaser and vendor. 

3. 3.2 After Solution and Precipitarion Heat Treatment: The product, as received by purchaser, shall, 
	

• 
~ ha.ve  the following properties after solution and precipitation heat treatment in accordance wlth 

AMS 2770: 
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-3- 	 IAMS4031C 
3.3.2.1 Tensile Praperties: Shall be as specified in Table I and 3.3.2.1.1. 

TABLE I 

Nominal Tensile Yield Strength Elongation 
Thiclmess Strength at 0.2°Io Offset in 2 in. or.4D 

Inches psi, min psi, min %, min 

0. 020 to 0. 039, incl 54, 000.  36, 000 6 
Over 0. 039 to 0. 249, incl 54, 000 36, 000 7 
Over 0. 249 to 1. 000, incl 54, 000 36, 000 8 
Over 1. 000 to 2. 000, incl 54, 000 36, 000 7 

TABLE I (SI) 

Nominal Tensile Yield Strength Elangation 
Thicl~ess Strength at 0.2% Offset in 50 mm or 4D 

Millimetres MPa, min MPa, min %, min 

0.51 to 	0.99, incl 372 248 	~ 6 
Over 	0.99 to 	6.32, incl 372 248 7 
Over 	6.32 to 25.40, incl 372 248 8 
Over 25.40 to 50. 80, incl 372 248 ? 

3. 3.2.1.1 Teneile pra~perty requirements for product lesa than 0. 020 in. (0. 51 mm) or over 2. 000 in. 
~ 	(50. 80 mm) in nominal thicl~ess shall be as agreed upon by purchaser and vendor. 

3.3.2.2 Bend : Product 0.020 to 0.499 in. (0.51 to 12. 67 mm), incl, ia nomiaal thicl~ess ehall withstand, 
without cracking, bending at room temperature through an angle of 180 deg araund a diameter equal 
to tbe bend factor times the nominal thickneas of the product with axis of bend parallel to the 
direction of rolling. 

Nominal Thicl~esa 	 Bend 
Inch 	 (Millimetrea) 	 ~ Factor 

	

0.020 to 0.062, incl 	 (0.51 to 1. 57, incl) 	 8 

	

Over 0.062 to 0.250, incl 	(Over 1.57 to 6.35, incl) 	 12 

	

Over 0.2b0 to U.499, incl 	(Over 6.35 to 12. 67, incl) 	 16 

3. 3.2.2.1 Bending requirementa for product lesa than 0: 020 in. (0. 51 mm) or over 0.499 in. (12. 67 mm) 
yl 	in nominal thicl~ess shall be as agreed upon by purchaser and vendor. 

3. 4 	ali : The product, as received by purchaser, shall be uniform in quality and condition~ sound, and 
~ free from foreign materials and from internal aad external imperfecti~a detrimental to usage of the 

produc~ 

3.5 Tolerancea: Unless otherwise apecified, toleraaces shall conform to all applicable requirements of 
AMS 2202. 	~ 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Respo~sibilitv for Inspection: The vendor of the product shall supply all samples and shall be 
responsible for performing all requi•red tests. Reaults of such teste shall be reported to the purchaser 

• 	~ as required by 4,4. Purchaser reaerves the right to perform such confirmatory testing as he deems 
necessary to enaure that the product conforma to the requirements of this apecification. 

• 	 • 	 ' 
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AMS 4031 C ~ 	 - 4- 
4.2 Classification of Tests: 

4.2. 1 Acceptance Tests: Tests to determine conformance to requirements for compositian (3.1), tensile 
~ 	properties as annealed (3. 3.1. i), properties after solution and precipitation heat treatment (3. 3.2), 

and tolerances (3. 5) are classified as acceptance tests aud shall be performed an each lot. 

4.2.2 Periodic sts: Teats to determine conformance to requirements for bending a.s annealed (3. 3.1. 2) 
~ are class ed as periodic tests and shall be performed at a frequency selected by the vendor unless 

frequency testing is apecified by purchaser. 	 / 

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

4.4 Reports: 

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

4.4.2 The vendor of finished or semi-finished parts shall furniah with each shipment three capies of a report 
shawing the purchase order number, material specification number and ita revision letter, contractor 
or other direct supplier of material, part number, and quantity. When material for making parts is 
produced or purchased by the parts vendor, that vendor ahall inspect each lot of material to determine 
conformance to the requirementa of this apecification, and ahall include in the report a statement that 
the materlal conforms, or shall include copies of laboratory reports showing the results o~ tests to 
determine comformance. 	 ' 

¢ 4. 5 Resampling and Reteating: Sliall be in accordance with AMS 2355. 

5. PREPARATION FOR DELIVERY: 	 _ 	 , 

5.1 Identificatiom: Each sheet and plate shall be marked on one face, in the respective locatian indicated 
below, with the alloy number and temper, AMS 4031 or applicable Federal or Nlilltary specification 

~ deaignation, manufacturer's identification, and nominal thicl~ess. The characters shall be of such 
size as to be clearly legible, sha~l be applied using a suitable marking tluid, and shall be sufficientiy 
stable to withatand normal handling. The markings shall have no deleterious effect an the product or 
its performance. 

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

5.1. 2 Fla.t Sheet and Plate 0 375 In (9 52 mml and Under Thick. 6 =  60 In. (152 - 1524 mm). Incl. Wide. 
and 36 - 2000 In. (914 - 5080 mm), Incl. Lon g: Shall be marked in lengthwise rows of chara.etera 
recurring at intervals not greater than 3 ft (914 mm), the rowa being apa.ced approximately 6 in. 
(152 mm) on centers across the width and staggered. Evexy third row shall show the manufa.cLurer's 
fdentificatfon and nominal thfcknesa. The other rows shall show the alloy number and temper and 
AN15 4031 or applicable Federa.l or Military specificatfon designa.tion. 

5.1.3 Flat Sheet and Plate Over 0.375 In. (9.52 mm) Thick, or Over 60 In. (1524 mm) Wide, or Over 200 In. 
(5080 mm) Long: Sha11 be marked as in 5.1. 2 or, at vendor's discretion, 'shall be marked in one or 
two raws af characters recurring at intervals not greater than 3 ft (914 mm) and running around the 
periphery of the piece. If one raw ia used, it ahall show all information of 5.1. If two rows are used, 
one row shall show the alloy number and temper and AMS 4031 or applicable Federal or Military 
specification designation; the secand raw shall show the manufacburer's identification and nominal 
thicl~ess. 	 ~ 

5.1. 3.1 If peripheral marking is applied to the full piece as produced but partial' afieets or plates are 	• 
supplied, an arrow shall also be applied near one corner indicating the direction of rolling. 
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