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1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of 
higF-strength die forgings and of forging stock. 

1.~2 ~A p~lication: Primarily for structural applications requiring'superior 
strengt~ and resistance to stress-corrosion cracking. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
spec icat on to t e extent specified herein. The latest issue of Aerospace 
~daterial Specifications (AMS) shall apply. The applicable issue pf other 
documents shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, W~rrendale, 

2.1.1 Aerospace Material Specifications: 

AMS 2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and 
Forging Stock, Rolled or Cold Finished 

MAM 2201 - Tolerances, Metric, Aluminum and Aluminum Alloy Bar, Rod, Wire, 
and Forging Stock, Rolled or Cold Finished 

AMS 2350 - Standards and Test Methods 
AMS 2375 - Control of Forgings Requiring First Art~cle Approval 
AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2808 - Identification, Forgings 

SAE Technical Board Rules provide th~t: "This report is published by SAE to advance the state of technical and 
engineering tciences. The use of this report is entirely voluntsry, and its applicability and suitability fpr any particular 
use, including any patent infringement arising therefrom, ia the sole responsibility of the wer." 

AMS documsnte aro protected under Urited States and international copyright laws. Reproduction of tF~ese documents 
by any mesn~ is strictly prohibited without the writtan consent of the publisher. 

Copyright 1986 SocietY of Automotive Engineers, Inc. 	 'nted in U.S.A. 

•~.._.:4 ~:.~Y 	
~'. 

	

, ~~y~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

10
7c

https://saenorm.com/api/?name=cb4799b0415610123f5187d6dc749273


~° AMS 4107C 	I 	 Page 2 

• 2.2 ASTM Ruhlications: Available from American Society for Testing and 
ateria s, ° 6 Race Street, Philadelphia, PA 191G3. 

ASTM 65~7 - Tensior Testing ~rought and Cast Aluminum- and Magnesium-Alloy 
Products 

A~TM 6594 - Ultrasoric Inspection of Aluminum-Alloy Products for Aerospace 
Applications 

AST~~ E1~ - Brinell Hardness of Metallic Materials 
ASTA1 E34 - Chemical Analysis of Aluminum and Aluminum Alloys 
ASTM G34 - Exfoliaticn Corrosion Susceptibility in 2xxx and 7xxx Series 

Aluminum Alloys (EXC~ Test) 
ASTM G~7 - Qetermining SusceptiCility to Stress-Corrosion Cracking of high- 

Strength Aluminum Alloy Products 

2.? U.S. Covernmert Put~lications: A.vailable from Cemmanding Cfficer, Naval 
Publications and Forms Center, 5&O1 Tabor Avenue, Philadelphia, PA 1g12C. 

2.3.1 Federal Star:dards: 

Federal Test Method Stardard No. 1~1 - t1etals; Test Methods 

2.3.2 ~1ilitary Specifications: 

MIL-~-6a88 - Heat Treatment of Aluminum Alloys 

2.3.3 Military Standards: 

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

P~2IL-STD-1537 - Electrical Gonductivity Test for Measurement of Heat 
Treatment of Aluminum Alloys, Eddy Current Method 

3. TECHNICAL RE~UIREMENTS: 

?.1 Co~position: S~all conform to the following percentages by weight, 
determined by wet chemical methods in accordance with ASTM E34, by 
spectrographic methods in accordance with Federal Test Method Standard 
No. 151, ~lethod 112, or by other analytical methods approved Ey purchaser: 

• 

mi n 	n~ax 

Zinc 5.7 - 6.7 

Copper 2.0 - 2.6 

Magnesium 1.9 - 2.6 
Zirconium O.Q8 - 0.15 

Iron -- 0.15 
Silicon -- 0.12 

h1anganese -- 0.10 
Titanium -- 0.06 
Chromium -- 0.04 
Other Impurities, each -- 0.05 
Other Impurities, total -- 0.15 
Aluminurr~ remainder 

• 
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3.2 Conditior.: TF~e product shall be supplied in the following condition: 

3.2.1 _F~or ~in _s: Solution heat treated and overaged in accordance with 
F(I~ -h~88 . 

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 Forgings: The following requirements apply to forgings having an 
as-forged thickness not more than twice the nominal thickness at time of 
heat treatment: 

3.3.1.1 Tensile Pro erties: Shall be as follows, determined in accordance with 
AST B557: 

3.3.1.1.1 With Grain Flow: Specimens, machined fror~ forgings or from 

prolongations on such forgings with axis of specimen in the area of 
the gage length varying not more than 15 deg from parallel to the 
forging flow lines, shall have the properties specified in Table I. 

TABLE I 

Nominal Thickness 
At Time Tensile Yield Strength Elongation 

Of Heat Treatment Strength at 0.2~ Offset in 4D 
Inches psi, min psi, 	rrin %, min 

Up to 2, incl 72,000 62,000 7 
Over 2 to 4, incl 71,000 61,000 7 
Over 4 to 5, incl 70,000 60,000 7 
Over 5 to 6, incl 70,000 59,000 7 

TABLE I (SI) 

Nominal Thickness 
At Time Tensile Yield Strength Elongation 

Of Heat Treatment Strength at 0.2~ Offset in 5D 
Millimetres MPa, min MPa, min %, min 

Up to 	50, incl 495 425 6 
Over 	50 to 100, incl 490 420 6 
Over 100 to 125, incl 485 415 6 
Over 125 to 150, incl 485 405 6 

3.3.1.1.2 Across Grain Flow: Specimens, machined from forgings or from 

prolongations on such forgings with the axis of specimen in the area 
of the gage length varying not more than 15 deg from perpendicular to 
the forging flow line, shall have the properties specified in Table II. 
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TABLE II 

Nominal Thickness 
At Time Tensile Yield Strength Elongation 

Of Heat Treatment Strength at 0.2~ Offset in 4D 

Inches psi, min ps.i, min ~, min 

Up to 2, 	incl 68,000 56,000 5 

Over 2 to 4, 	incl 67,000 55,000 4 
Over 4 to 6, incl 66,000 54,000 3 

TABLE 	II 	(SI) 

~ 	Nominal Thickness 
At Time Tensile Yield Strength Elongation 

Of Heat Treatment Strength at 0.2~ Offset in 5D 
Millimetres MPa, min MPa, min %, min 

Up to 	50, 	incl 470 385 5 

Over 	50 to 100, incl 460 380 4 

Over 100 to 150, incl 455 370 3 

3.3.1.1.3 S ecial Pur ose For in s: Tensile specimens cut from special'purpose 
orgings or rom org ngs beyond the size and configuration limits of 
3.3.1.1.1 or 3.3.1.1.2 shall meet the tensile property requ'irements 
specified on the drawing or as agreed upon by purchaser and vendor. 

3.3.1.2 Hardness: Should be not lower than 135 HB/10/5~0 or 140 HB/10/1000, 
et~erm ed in accordance with AS'fM E1Q, but forgings shall not be 

rejected on the basis of hardness if the tensile property requil~ements 
are met. 

3.3.1.3 Corrosion Resistance: Resistance to stress-corrosion cracking and to 
ex o iation-corrosion is acceptable if the conditions of 3.3.1.3.1 and 
3.3.1.3.2 are r~et. 

3.3.1.3.1 Electrical conductivity, determined in accordance with MIL-STD-1537, 
shall be rtot lower than 38.OX IACS (International Annealed Co~per 
Standard) (22.0 MS/m) and yield strength parallel to grain flew shall 
not exceed 72,000 psi (495 MPa). 

3.3.1.3.2 Stress-Corrosion Susce tibilit Factor (SCF): Shall be not g~^eater 
~ 	t an 	. 	, etermine y su tracting the electrical 

conductivity, AA:A~ IACS (12 times BB.B MS/m) from the longitudinal 
yield strength, XX.X ksi (YYY MPa). 

Examples: 72.0 ksi - 38.5~ TACS = 33.5 	Unacceptable ' 
68.0 ksi - 40.2~ IACS = 27.8 	Acceptable 

(SI) 495 htPa - 12 X 22.3 MS/m = 228.4 	Unacceptable 

469 MPa - 12 X 23.3 MS/m = 189.4 	Acceptable 
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3.3.1.3.3 Forgings not conforming to 3.4.1.3.1 and 3.4.1.3.2 may be given 
W 

	

	adclitional overaging and retested to determine conformance to 3.4.1.1 
and 3.4.1.3. 

3.3.1.4 Exfoliation-Corrosion Resistance: Specimens cut from forgings shall 
s ow a eve o ex o ation-corrosion less than that pictured in 
Photo B, Fig 2, of ASTM G34-72 at any plane, determined in accordance 
with ASTM G34. 	 . 

3.3.1.5 Stress-Corrosion Resistance: Specimens as in 4.3.2.1 cut from forgings 
s a meet t e requ rements of ASTM G47 when stressed at 35,000 psi 
(240 MPa) in the short-transverse direction. 

3. 3.2 For i n Stock: 
treate n t e 

, 	treated coupon 
taken from the 
conform to the 
equivalent to 
however, shall 

When a sample of stock is forged to a test coupon and heat 
same manner as forgings, specimens taken from'the heat 
shall conform to the requirements of 3.3.1.1.' If specimens 
stock after heat treatment in the same manner~as forgings 
requirements of 3.3.1.1, the tests shall be aCCepted as 
tests of a forged coupon. The forging stock s~pplier, 
not be required to conduct such tests. 

3.4 Q__u~_al~it_~: The produc~, as received by purchaser, shall be unif¢rm in quality 
and Condition, sound, and free from foreign materia~ls and fran'internal and 
external imperfections detrimental to usage of the product. 

3.4.1 When specified, forgings shall' be sub~ected to fluorescent penetrant 
inspection in accordance with AMS 2645. Standards for acceptance shall be 
as agreed upon by purchaser and vendor. 	 ~ 

3.4.2 When specified, forgings shall be subjected to ultrasonic inspection in 
accordance with ASTM B~94 and shall meet the following requiNements: 

3.4.2.1 Forgin9s with nominal section thicknesses from 0.500 to 4.000 in. (12.50 
to 100.00 mm) and weights per piece up to 300 lb (150 kg) ~hal~ meet 
ultrasonic Class B. The ultrasonic class for nominal thicl4nesses 
greater than 4.000 in. (100.00 nm) ar for weights heavier ~han 300 lb 
(150 kg) shall be as agreed upon by purchaser and vendor. ' 

3.5 Tolerances: Unless otherwise specified, tolerances for forgin~ stock shall 
con orm to all applicable requirements of AMS 2201 or MAM 2201. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Res onsibilit for Ins ctiorr: The vendor of the product sha11~ supply all 
samp es or ven or~ s t~sts and shal l be responsi bl e for perfondi r1g al l 
required tests. Results of such tests shall be reparted to th~ purchaser as 
required by 4.5. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the product conforms to 
the requirements of this specification. 

4.2 Classification of Tests: 
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4.2.1 Acceptance Tests: Tests to determine conformance to the following 
requ irements are classified as acceptance tests and shall be performed on 

each lot: 

4.2.1.1 Composition (3.1) of the product. 

4.2.1.2 Tensile properties (3.3.1.1), hardness (3.3.1.2), corrosion resistance 
(3.3.1.3) and, when specified, fluorescent penetrant inspection (3.4.1) 
and ultrasonic soundness (3.4.2) of each lot of forgings. 

4.2.1.3 Tolerances (3.5) of forging stock. 

4.2.2 Periodic Tests: Tests of forgings to determine conformance to 

requirements for exfoliation-corrosion resistance (3.3.1.4) and 
stress-corrosion resistance (3.3.1.5) and of forging stock to demonstrate 
ability to develop required properties (3.3.2) are classified as periodic 
tests and shall be performed at a frequency selected by the vendor unless 

frequency of testing specified by purchaser. 

4.2.3 For Pre roduction Tests: Tests of forgings to determine conformance to 
a 1 applicable technical requirements of this specification when AMS 2375 
is 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 or processing, or both, requires reapproval as 
in 4.4, and when purchaser deems confirmatory testing to be required. 

4.2.3.1 For direct U.S. Military procurement of forgings, substantiat'ing test 
data and, when requested, preproduction forgings shall be submitted to 
the cognizant agency as directed by the procuring activity, the 

contracting officer, or the request for procurement. 

4.3 Sam lin : Shall be as follows; a lot shall be all forgings of the same 
configuration or part number 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 and charged 
consecutively during continuous furnace operation shall be 2000 lb (900 kg) 
for forgings weighing 5 lb (2.5 kg) and under and shall be 6000 lb (2700 kg) 

for forgings weighing over 5 lb (2.5 kg). 

4.3.1 For Acceptance Tests: 

4.3.1.1 Composition: At least one sample shall be taken by the producer from 
each group of ingots poured simultaneously from the same source of 
molten metal. Complete ingot analysis records shall be available to the 

purchaser at the producer's facility. 

• 

• 

• 
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4.3.1.1.1 Unless compliance with 4.3.1.1 is established, an analysis shall be 
made for each 6000 lb f2700 kg) or less of alloy comprising the lot 
except that not more than one analysis shall be required per piece. 

4.3.1.2 Tensile Pro erties: Not less than one forging or one forging 
pro ongat on ~eat treated with each lot of forgings. Not less tF+an one 
tensile specfinen shall be cut wtith the grain flow and one tensile 
specimen across the grain flow. 	' 

4.3.1.3 Conductivity: Shall be the longitudinal (with grain flow) tensile 

4.3.2 For Periodic Tests: Shall be as agreed upon by purchaser and vendor and 
as o ows: 

4.3.2.1 Stress-Corrosion Resistance: Samples shall be taken from ~ forging or 
~ 	 orgin pro ongat~on. 	pecimens shall be not less than a 0.750 in. 

(19 mm~ cube. 

4.3,3 For Preproduction Tests: As agreed upon by purchaser and vendor. 

4.4 ~A ~roval: When specified, approval and control of forgings sh$11 be in 
acc-~ance with AMS 2375. 

4.5 Reports: 

4.5.1 The vendor of forgings shall furnish with e~ch shipment a report stating 
that the chemical composition conforms to the requirements of this 
specification and showing the results of tests on each lat t0 determine 
conformance to the other acceptance test requirements and, when performed, 
to the periodic test requirements. This report shall includ~ the purchase 
order number, AMS 4107C, lot nu~er, size or part n~mber, anb quantity. 

4.5.2 The vendor of forging stock shall furnish with each shipment+a report 
stating that the chemfca} composition-of the stock conforms to the 
requirements of this specification. This report shall include the 
purchase order number, AMS 4107C, size, and quantity. 	: 

4.5.3 The vendor of finished or semi-finished parts shall furnish rrith each 
shipment a report showing the purchase order number, AMS 4101C, contractor 
or other direct supplier of forgings, part number, and quantity. When 
forgings for making parts ar~ produced or purchased by the p~rts vendor, 
that vendor shall inspect each lot of forgings to determine tonformance to 
the requirements of this specification and shall include in the report 
either a st~tempnt that the forgings conform or copies ofi laboratory 
reports shoNing the results of tests to determine conformance. 
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