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~° AEROSPACE 	 AMS 4127D ~ 
"~ 	 MATERIAL ~E 	• 	 5liperseding AMS 4127C 

Society of Automotive Engineers, Inc. S P EC I FI CATI O N ~••~•d 	5-1-54 

100 COMMONWEAITM DNIVE. WARRENOALE. VA . 13096 Revis~d 	7-1-76 

UNS A96061 
ALUNIINi1M ALLOY FORGINGS 

1. OMg - 0. 60Si - 0. 28Cu - 0. 20Cr (6061-T6) 

1. SCOPE: 

1.1 Form: This apecification covers an aluminum alloy in the form of die forgings, rolled rings, and 
forging stock. 

1.2 Application: Primarily for complex shaped parts requiring moderate strength and good forgeability 
of the material. Corrosion resistance of this alloy is superior to that of alloys having copper as 
the principal alloying element. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the ex- 
tent specified herein. The latest issue of Aerospace Material Specifications (AMS) 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 2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and Forging Stock~ 
Rolled or Drawn 

AMS 2350 - Standarde and Test Methods 
AMS 2375 - Approval and Control of Critical Forgings 
AMS 2630 - Ultrasoaic Inspection 
AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2808 - Identification, Forgings 

2.2 ASTM Publications: Ava.ilable from American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103. 

ASTM B557 - Tension Testing Wrought and Cast Aluminum and Magnesium Alloy Products 
ASTM E10 - Brinell Hardness of Metallic Materials 
ASTM E34 - Chemical Analysis of Aluminum and Aluminum-Base Alloys 

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

2. 3.1 Federal Standards: 

Federal Test Method Standard No. 151 - Metals; Test Methods 

2.3.2 Military S~ecifications: 

MIL-H-6088 - Heat Treatment of Aluminum Alloys 

2. 3. 3 Military Standards: 

MIL-3TD-649 - Aluminum a.nd Magnesium Products, Preparation for Shipment and Storage 

Coprripht 1976 br Society oi Automotive Enpinears, Inc. 	 Print~d in U.S./►. 

All rights reserved. 
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3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical methods 
in accordance with ASTM E34, by spectrographic methods in ~.ccordance with Federal Test Method 
Standard No. 151, Method 112, or by other approved analytical methods: 

min max 

~ 	 Magnesium 	 0. 80 - 1.2 
Silicon 	 0.40 - 0. 8 
Copper 	 0.15 •- 0. 40 
Chromium 	 0.04 - 0. 35 
Iron 	 __ 	p,  q 
Zinc 	 -- 	0.25 
Manganese 	 -- 0. i5 
Titanium 	 -- 0.15 
Other Impurities, each 	 -- 	0. 05 
Other Impurities, total 	 -- 	p.15 
Aluminum 	 remainder 

3. 2 Condition: The product shall be supplied in the following condition: 

~1 3. 2.1 Die Forgings and Rolled Rin~s: Solution and precipitation heat treated in accorda.nce with MIL-H-6088. 

3. 2. 2 Forging Stock: As ordered by the forging manufacturer. 

3. 3 Properties: The product shall conform to the following requirements: 

3. 3.1 Die For~ings and Rolled Rin~s: 

¢ 3. 3.1.1 Tensile Properties: Shall be as fol].ows, determined in accordance with ASTM B557: 

3.3.1.1. 1 Test Specimens: Test specimens, machined from separately-forged coupons or from forging stock 
representing the forgings and, in either case, heat treated with the forgings or machined from 
prolongations on heat treated forgings, shall have the following properties: 

Tensile Strength, min 	 38, 000 psi (262 MPa) 
Yield Strength at 0. 2% Offset, min 	 35, 000 psi (241 MPa) 
Elongation in 2 in. (50. 8 mm) or 4D, min 	 10% 

3. 3.1.1.2 For~ings, With Grain Flow: Test specimens, machined from forgings not over 4 in. (102 mm) in 
nominal thickness with the az~is of specimen in the area of gage length within 15 deg (0. 262 rad) of 

~ 	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 7%, unless otherwise agreed upon by purchaser a.nd vendor. 

3.3.1.1. 3 For~ings, Across Grain Flow: Test specimens, machined from die forgings not over 4 in. 
(102 mm) in nominal thicluiess with axis of specimen in the area of gage length varying more than 

¢ 	15 deg (0. 262 rad) from parallel to the forging flow lines, sha11 ha.ve  properties as specified in 
3. 3.1.1. 1 except that elongation may be as low as 5%o, unless otherwise agreed upon by purchaser 
and vendor. 

3. 3. 1.1.4 Rings, Tangential: Test specimens, machined from rings not over 2. 5 in. (64 mm) in nominal 
thicl~ess with axis of specimen tangential to ring OD (axis parallel to direction of rolling), sha11 
have properties as specified in 3. 3.1.1.1, unless otherwise agreed upon by purchaser and vendor. 
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	 AMS 4127p 

	

~~ 	3. 3. 	1.1. 5 Rings, Axia1: Test specimens, machined from rings not over 2. 5 in. (64 mm) in nominal thick- 
ness with axis of specimen para11e1 to axis of the ring (a.xis transverse to direction of rolling), 
shall have properties as specified in 3. 3.1.1.1 except that elongation may be as low as 8%, unless 
otherwise agreed upon by purchaser and vendor. 

3. 3.1. 2 Hardness: Should be not lower than 80 HB/10/500, 80 HB/14. 3/1000, or 85 HB/10/1000, deter- 
~ 	mined in accordance with ASTM E10, but the product shall not be rejected on the basis of hardness 

if the tensile property requirements are met. 

3. 3. 2 For~ing Stock: When a sample of stock is forged to a test coupon and heat treated in the same manner 
as forgings, specimens taken from the heat treated coupon shall conform 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 conform 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, sha11 not be required to 
conduct such tests. 

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

the p~oduct. 

3. 4.1 When specified, forgings and rolled rings sha11 be subjected to fluorescent penetrant inspection in 
~ accordance with AMS 2645 and/or to ultrasonic inspection in accordance with AMS 2630. Standards 

for acceptance shall be as agreed upon by purchaser and vendor. 

3. 5 Tolerances: Unless otherwise specified, tolerances for forging stock shall conform to a11 applicable 
requirements of AMS 2201. 

4. QUALITY ASSUR,ANCE PROVI5IONS: 

4. 1 Responsibility for Inspection: The vendor of the product shall supply a11 .  samples and sha11 be respon- 
sible for performing a11 required tests. Results of such tests sha11 be reported to the purchaser as 

~ required by 4. 5. Purchaser reserves the right to perform such confirmatory testing as he deems 
necessary to ensure that the product conforms to the requirements of this specification. 

4.2 Classification of Tests: 

4. 2.1 Acceptance Tests: Tests of the product to determine conformance to composition (3.1) requirements 

	

~ 	and of forgings and rings to determine conformance to tensile property (3. 3.1,1) requirements are 
classified as acceptance tests. 

4.2.2 Periodic Tests: Tests of forgings and rings to determine conformance to hardness (3. 3.1.2) require- 

	

~ 	ments and of forging stock to determine ability to develop required properties (3. 3.2) are classified 
as periodic tests. 

4.2. 3 Preproduction Tests: Tests to determine conformance to a11 technical requirements of this specifica- 

	

f~ 	tion are classified as preproduction tests. 

4. 2. 3.1 For direct U. S. Militaxy procurement, substantiating test data and, when requested, preproduction 

	

~ 	test material shali be submitted to the cognizant agency as directed by the procuring activity, the 
contracting officer, or the request for procurement. 

4. 3 Sampling: Shall be as follows; a lot shall be a11 forgings or rings 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. 

4. 3.1 Composition: At least one sample shall be taken by the producer from each group of ingots poured 

	

~f 	simultaneously from the same source of molten metal. 
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4. 3.1.1 Unless compliance with 4.3.1 is established, an analysis sliall be made for each 6000 lb (2724.kg) 
~ 	or less of material comprising the lot except that not more than ~ne analysis sha11 be required per 

piece. 

4.3.2 Tensile Properties: 

4. 3. 2.1 Forgings: At least one separately-forged coupon or one forging prolongation, heat treated with each 
~1 	lot of forgings, shall be tested. 

4. 3. 2.1.1 In lieu of a prolongation or separately-forged coupou, tensile te:sts sha11 be conducted on specimens 
~ 	cut, in Iocations designated on the drawing, from a forging representing each lot. 

4. 3. 2. 2 Rolled Rings: At least two tensile test specimens, taken from a ring or ring prolongation repre- 
~ 	senting the lot, shall be tested. One specimen shall be taken tangential to the ring OD and the other 

para11e1 to the axis of the ring. 

¢ 4. 4 Approval: When specified, approval and control of forgings shall be in accordance with AM5 2375. 

4.5 Reports: 

4. 5.1 The vendor of forgings or rings shall furnish with each shipment three copies of a report stating that 
the chemical composition .  conforms to the requirements of this specification and showing the results 

¢ of tests on each lot to determine conformance to the other acceptance test requirements of this speci- 
fication. This report shall include the purchase order number, material specification number and its 
revision letter, size or part number, and quantity. 

4. 5.2 The vendor of forging stock sha11 furnish with each shipment three copies of a report stating that the 
chemical composition of the stock conforms to the requirements of this specification. This report 
shall include the purchase order number, material specification number and its revision letter, size, 
and quantity. 

4. 5. 3 The vendor of finished or semi-finished parts shall furnish with each shipment three copies of a report 
showing the purcha.se order number, material specification number and its revision letter, contractor 
or other direct supplier of material, part number, and quantity. When materiai for making parts is 
produced or purchased by the parts vendor, that vendor shall inspec;t each lot of material to determine 
conformance to the requirements of this specification, and sha11 include in the report a sta.tement that 
the material conforms, or sha11 include copies of laboratory reports showing the results of tests to 
determine conformance. 

4. 6 Resampling and Retesting: If any specimen used in the above tests fails to meet the specified require- 
ments, disposition of the product may be based on the results of testing two additional specimens for 

~ each original nonconforming specimen. Failure of any retest specimen to meet the specified require- 
ments shall be cause for rejection of the product represented and no additional testing sha11 be permitted. 
Results of a11 tests shall be reported. 

5. PREPARATION FOR, DELiVERY: 

5.1 Identification: The product shall be identified as follows: 

5. 1. 1 Forgings and Rings: In accordance with AMS 2808. 

5.1. 2 Forging Stock: As agreed upon by purchaser and vendor. 
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