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ALUMINUM ALLOY DIE FORGINGS 

4.4Cu - 0.85Si - 0.80Mn (2025-T6) 
Solution and Precipitation Heat Treated UNS A92025 

1. SCOPE: 

1.1 Forn: This specification covers an aluminum alloy in the form of die 

forgings and forging stock ►  

1.2 Application: Primarily for complex-shaped parts requiring moderate strength 

and good forgeability of the material. Certain design and processing 

procedures may cause these forgings to become susceptible to 
stress-corrosion cracking; ARP 823 recommei~ds practices to minimize sucti 

conditions. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 

spec~ ication to the extent specified herein. The latest issue of Aerospace 
Material Specifications and Aerospace Recommended Practices shall apply. T.he 

applicable issue of other documents shall be as s~ecified in AMS 2350. 

2.1 SAE Publications: Available f rom SAE, 400 Commonwealth Drive, warrendale, 

1 	. 

2.1.1 Aerospace Platerial Specifications: 

A~4S 2201 - Tolerances, Aluminum and Aluminum ~►lloy Bar, Rod, Wire, and 
Forging Stock, Rolled or Cold Finished 

MAM 2201 - Tolerances, Metric, Aluminum and Aluminum Alloy 6ar, Rod, Wire, 

and Forging Stock, Rolled, Drawn, or Cold Finished 

AMS 2350 - Standards and Test f~ethods 
A~~S 2375 - Contr-ol of Forgings Requiring First-Article Approval 
AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2808 - Identification, Forgings 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and 
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability fqr any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents 
by any means is strictly prohibited without the written consent of the publisher. 

CopyrighY 1985 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

13
0j

https://saenorm.com/api/?name=2af851af6acd5d788dc94789b056be06


!~I C 
~'~ AMS 4130J 
	

Page 2 

2.1.2 Aerospace Recommended Practices: 

ARP 823 - Minimizing Stress Corrosion Cracking in Wrought Heat Treatable 
A1 umi num Al l oy Product:s 

2.2 ASTN1 Publications: Available from American SociE~ty for Testing and 
Materials, 1 1 Race Street, Philade'Iphia, PA 1:~103. 

ASTM 6557 - Tension Testing Wrought and Cast Aluminurn- and Magnesium- 
Alloy Products 

ASTM 8594 - Ultrasonic Inspection of Aluminum-Alloy Products for Aerospace 
Applications 

ASTM E10 - Bri nel l Hardness of t~letal l i c t~lateri al s 
ASTM E34 - Chemical Analysis of Alur~inum and Aluminum Alloys 

2.3 U.S. Government Publications: Available f rom Commanding Officer, Naval 
ublications and orms enter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Specifications: 

MIL-H-6088 - Heat Treatment of Aluminum Alloys 

2.3.2 Military Standards: 

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

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall conform to the following percentages by weight, 
determined by wet chemical methods in accordance with ASTM E34 or by 
spectrographic or other analytical methods approved by purchaser: 

min 	max 

Copper 3.9 	- 	5.0 
Silicon 0.50 - 1.2 
Manganese 0.40 - 1.2 
I ron -- 	1. 0 
Zinc -~ 	0.25 
Titanium -- 	0.15 
Chromium -- 	0.10 
Magnesium -- 	0.05 
Other Impurities, each -- 	0.05 
Other Impurities, total -- 	0.15 
Aluminum remainder 

3.2 Condition: The product shall be supplied in the following condition: 

3.2.1 ~For in ~s: Solution and precipitatiun heat treated in accordance with 
MI L-Ff-6~88. 

~ 
3.2.2 Forging Stock: As ordered by the forging manufacturer. 
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3.3 Properties: The product shall conform to the following requirements: 

3.3.1 Forgings: 

3.3.1.1 Tensile Pro erties: Shall be as follows, deterrnined in accordance with 

ASTM B 	. 

3.3.1.1.1 Test Specimens: Specimens, machined f ror~ separately-forged coupons or 
from forging stock representing the forgings and, in either case, heat 

treated with the forgings or machined f rom prolongations on heat 

treated forgings, shall have the following properties: 

Tensile Strength, min 	 55,000 psi (380 MPa) 

Yield Strength at U.2~ Offset, min 	33,UOU psi (23U MPa) 

Elongation in 4D, min 	 16ro 

3.3.1.1.2 For in s, With Grain Flow: Specimens, machined from forgings not over 

in. 1 	mm in nominal thickness with the axis of specimen in the 

area of gage length varying not more than 15 deg from parallel to the 

forging flow lines, shall have properties as specified in 3.3.1.1.1 

except that elongation may be as low as 11~. 

3.3.1.1.3 Forgings,. Across Grain Flow: Specimens, machined from forgings whose 
length is not greater than 4 times the thickness with the axis of 
specimen in the area of gage length varying not more than 15 deg f rom 

perpendicular to the forging flow lines, shall t~ave the following 
properties: 

Tensile Strength, psi 	 52,000 psi (360 ~~Pa) 

Yield Strength at 0.2% Offset, min 	32,000 psi (220 MPa) 

Elongation in 4D, min 	 8°~6 

3.3.1.2 Hardness: Should be not lower than 100 HB/10/500 or 106 HB/lU/IUGU, 

determined in accordance with ASTM E10, but forgings shall not be 

rejected on the basis of hardness if the tensile property requirements 

are met. 

3.3.1.3 Grain Flow: Except in areas which contain end grain, the grain flow 

~ 	s~— a~f1—fol~ow the general contour of the forging, showing on evidence of 

re-entrant flow. 

3.3.2 Forging Stock: When a sample of stock is forged to a test coupon and heat 
treated in the same manner as forgings, tensile specirnens taken froi~i the 
heat treated coupon shall conforr~ to the requirements of 3.3.1.1.1 and 
3.3.1.2. If specimens taken from the stock after heat treatment in the 
same manner as forgings conforrn to the requirements of 3.3.1.1.1 and 
3.3.1.2, the tests shall be accepted as equivalent to tests of a forged 
coupon. The forging stock supplier, however, shall not be required to 
conduct such tests. 

~ 
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3.4 Quality: The product, as received by purchaser, shall be uniform in quality 

and condition, sound, and free from foreign matei~ials and from irnperfections 
detrimental to usage of the product. 

3.4.1 When specified, forgings shall be subjected to fluorescent penetrant 
~ 	inspection in accordance with AMS ~?645, to ultrasonic inspection in 

accordance with ASTi~ B594, or to both. Standards for acceptance shall be 
as agreed upon by purchaser and vendor. 

3.5 Tolerances: Forging stock shall conforrn to all applicable requirements of 
AP~S~bI or MAM 2201. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product shall supply all 

samples for vendor s tests and shall be responsible for performing all 

(~ required tests. Results of such tests shall be reported to the purchaser as 
required by 4.5. Purchaser reserves the right to sample and to perforin any 

confirmatory testing deemed necessary to ensure that the product conforms to 
the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to the following 
0 	requirements are classified as acceptance tests and shall be perfor~~ed on 

each lot: 
~~ 

4.2.1.1 Composition (3.1) of the product. 	 ~ 

4.2.1.2 Tensile properties of each lot of~ forgings (3.3.1.1). 

4.2.1.3 Tolerances (3.5) of forging stock. 

4.2.2 Periodic Tests: Tests to determine conforrnance to the following 
0 	requirements are classified as periodic tests and shall be perforrned at a 

frequency selected by the vendor unless frequency of testing is specified 
by purc haser. 

4.2.2.1 Hardness (3.3.1.2) of forgings. 

4.2.2.2 Ability of forging stock to develop required properties (3.3.2). 

4.2.3 Preproduction Tests: Tests of forgings to determine conformance to all 
applicable technical requirements of this specification when AhiS 2375 is 

0 	specified are classified as preproduction tests and shall be performed 

prior to or on the first-article shipment of a forging to a purchaser, 
when a change in material, processing, or both requires reapproval as in 
4.4, and wnen purchaser deems confirmatory testing to be required. 
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4.?..3.1 For direct U.S. Military procurement, substantiating test data and, when 

requested, preproduction test material shall be subrnitted to the 
cognizant agency as directed by the procuring activity, the contracting 
officer, or the request for procurement. 

4.3 Samplin9: Shall be as follows; a lot shall be all forgings of the same part 

~ 	number, size, or nominal cross-section and configuration heat treated in the 
same batch-furnace load or in a continuous furnace consecutively during an 
8-hr period. The maximum lot size for forgings heat treated in a continuous 

furnace shall be 6000 lb (27U0 kg). 

4.3.1 For Acceptance Tests: 

4.3.1.1 Com osition: At least one sample shall be taken by the producer from 

~ 	eac group of ingots poured simultaneously from the same source of 

molten metal. Complete ingot analysis records shall be available to 

purchaser at the produce r's facility. 

4.3.1.1.1 Unless compliance a~ith 4.3.1.1 is established, an analysis shall be 

made for each 6000 lb (2700 kg) or less of alloy comprising tl~e lot 
except that not more than one analysis shall be required per piece. 

4.3.1.2 Tensile Properties: 

4.3.1.2.1 For in s: At least one separately-forged coupon or one forging 

prolongation heat treated with each lot of forginys. 

4.3.1.2.1.1 In lieu of a prolongation or separately-forged coupon, tensile tests 
shall be conducted on specimens cut, from locations designated on 

the drawing, fror~ a forging representing each lot. 

4.3.2 For Periodic Tests and Preproduction Tests: As agreed upon by purcf~aser 

~ 	and vendor. 

4.4 APproval< When specified, approval and control of forgings shall be in 

accordance with AMS 2375. 

4.5 Reports: 

4.5.1 The vendor of forgings shall furnish with each shipment a report stating 

that the chemical composition conforms to ti~e requirements of this 
specification and showing the results of tests on each lot to deterrnine 
conformance to the other acceptance test requirerients of this 
specification. This report shall include the purchase order number, 

AI~S 4130J, lot number, siae or part number, and quantity. 

4.5.2 The vendor of forging stock shall furnish with each shipment a report 
stating that the chemical composition of the stock conforms to the 

requirements of this specification. This report shall include the 
purchase order numbe r, AMS 4130J, size, and quantityo 
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