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U"° AEROSPACE 	 AMS 4179 SEA 

, SPACE 	 MATERIAL 
Society of Automotive Engineers, Inc. S P EC I FI CATI O N Issued 	s-~-~4 
TWO PENNSVLVANIA PIAZA. NEW VORK. N.Y. 10001 	 Revised 

ALUMINUM ALLOY HAND FORGINGS 
5. 6Zn - 2. 5Mg - 1. 6Cu - 0.24Cr (7175-T73652) 

1, SCOPE: 

1,1 Form: This specification covers an aluminum-base a11oy in the form of hand forgings and forging 
StOCI{. 

1.2 Application: Primarily for parts requiring a high level of inechanical properties and good resistance 
to stress-corrosion cracking. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the extent 
specified herein. The latest issue of Aerospace Material Specifications (AMS) shall apply. The ap- 
plicable issue of other documents shall be as specified in AMS 2350. 

2.1 SAE Publications: Availak~le from Society of Automotive Engine~rs, Inc. , Two Pennsylvania Plaza, 
New York, New York 10001. 

2. 1. 1 Aerospace Material Specifications: 

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

AMS 2350 - Standards and Test Methods 
AMS 2375 - Approval and Control of Critical Forgings 
AMS 2630 - Ultrasonic Inspection 
AMS 2808 - Identification, Forgings 

2. 2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania 19103. 

ASTM B342 - Electrical Conductivity by Use of Eddy Currents 
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, Nava1 Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120. 

2.3.1 Federal Standards: 

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

2.3. 2 Military Specifications: 

MIL-I-8950 - Inspection, Ultrasonic, Wrought Metals, Process for 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Sha11 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, Method 112, or by other approved analytical methods: 

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

All rights reserved. 
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AMS 4179 - 2 - 

min 	max 

Zinc 5.1 	- 6.1 
Magnesium 2.1 	- 2.9 
Copper 1. 2- 2. 0 
Chromium 0.18 - 0. 30 
Iron -- 	0.20 
Silicon -- 	0.15 
Manganeae -- 	0.10 
Titanium -- 	0.10 
Other Impurities, each -- 	0. 05 
Other Impurities, total -- 	U.15 
Aluminum remainder 

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

3. 2.1 	Hand For~;inge: Solution heat treated. streas relieved by compressing to produce a permanent aet of 
1- 5~, aad precipitation heat treated to develop the required mechanical properties and resistance 
to etress-corroeion cracki~g. 

3.2.2 	Forging Stock: As ordered by the forging manufacturer. 

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

3.3.1 	Hand Forginga: 

3. 3.1.1 	Tenaile Praperties: Tes~t epecimens~ machined from ha.nd forgings having an esaentially rec- 
tangular or equare croas~ section not exceeding 156 eq in. (1U07 cm 2) in area and heat treated in the 
indicated thicl~esa, shalii conform to the requiremente ahown in Table I provided the as-forged 
thiclrnees does not exceed 6 in. (152 mm), determined in accordance with A3TM B557: 

TABLE I 

Nominal Thicl~eas At 	 Tensile Yield 3trength 	Elongation in 
Time of Heat Treatment 	Test 	Strength at 0.2;$ Offset 	2 in. or 4D 

Inchea 	 Direction 	psi~ min psi, min 	~, min 

Up to 3, incl 	~Longitudinal 	71, 000 61, 000 	 9 
'Long Trane. 	69,000 58,000 	 5 
3hort Trans. 	67, 000 54, 000 	 4 

Over 3 ta 4, incl 	Longitudinal 	68, 000 	- 57, 000 	 9 
Long Traas. 	67,000 55,000 	 5 
3hort Trans. 	65, 000 51, 000 	 4 

Over 4 to 5, incl 	Longitudinal 	65, 000 54, 000 	 8 
Long Trana. 	64,000 52,000 	 5 
3hort Trans. 	63, 000 49, 000 	 4 

Over 5 to 6, incl 	Longitudinal 	63, 000 51, 000 	 8 
Long Trana. 	61, 000 49, 000 	 5 
9hort Trane. 	60, 000 46, 000 	 4 
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~ 

. 

TABLE I (SI) 

Nominal Thicl~ess At Tensile Yield Strength Elongation in 
Time of Heat Treatment Test Strength at 0. 2%o Offset 50. 8 mm or 4D 

Millimetres Direction MPa, min MPa, min %, min 

Up to 	76, incl Longitudinal 490 421 9 
Long Trans. 476 400 5 
Short Trans. 462 372 4 

Over 	76 to 102, incl Longitudinal 469 393 9 
Long Trans. 462 379 5 
Short Trans. 448 352 4 

Over 102 to 127, incl Longitudinal 448 372 8 
Long Trans. 441 359 5 
Short Trans. 434 338 4 

Over 127 to 152, incl Longitudinal 434 352 8 
Long Trans. 421 338 5 
Short Trans. 414 317 4 

3. 3.1, 2 Hardness: Should be not lower than 135 HB/10/500 or 135 HB/14. 3/1000, or not lower than 
140 HB/10/1000, determined in accordance with ASTM E10, but forgings sha11 not be rejected on the 
basis of hardness if the tensile properties are met. 

3. 3.1. 3 Conductivity: Sha11 be as follows, determined in accordance with ASTM B342: 

3. 3.1. 3. 1 If the conductivity is 40%o IACS (International Annealed Copper Standard) or higher and tensile 
properties meet specified requirements, the forgings are acceptable. 

3. 3.1. 3. 2 If the conductivity is 38 - 40% 1ACS, if the tensile properties meet specified properties, and if the 
longitudinal yield strength does not exceed the specified minimum by more than 11, 900 psi 
(82 MPa), the forgings are acceptable. 

3. 3.1. 3. 3 If the conductivity is below 40% rACS and longitudinal yield strength exceeds the specified minimum 
value by more than 11, 900 psi (82 MPa), the forgings are suspect. 

3. 3.1.3. 3.1 When forgings are suspect they may be subjected to additional precipitation heat treatment or a 
sample of the forgings may be heated for not less than 30 min. at 870° F+ 10 (465. 6° C+ 5. 6) 
and quenched in cold water. Conductivity shall be measured within 15 min. of quenching. If the 
difference between this measurement and the original measurement is 6% IACS or more, the 
forgings are satisfactory. If the difference is less than 6% IACS, the forgings must be given 
additional precipitation treatment or be completely reprocessed. 

3. 3.1. 3. 4 If the conductivity is below 38% IACS, the material is unsatisfactory and must be reprocessed, 
regardless of inechanical property level. 

3. 3.1.4 Resistance to Stress-Corrosion Cracking: Material sha11 be capable of showing no evidence of 
stress-corrosion cracking when subjected to the following test: 

• 
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3.3.1.4.1 A tenaile test epecimen, cut from a forging so that the specimen axis ia parallel to the ahort 
tranaveree direction of the forging, ahall be atresaed to 35, 000 psi (241 MPa) for forgings up to 
3 in. (76 mm) thick or to 50~ of specified minimum longitudinal yield etrength for forginga over 
3 in. (76 mm) thick and held at conetant strain in a auitable fixture. The stressed specimen shall 
be subjected to cyclic immeraion for 30 days in a 3-1/2°~ solution of sodium chloride in accord- 
ance with Federal Te~t Method Standard No. 151, Method 823. 

3. 3.2 For~ing Stock: When a eample of etock is forged to a teat coupon and heat treated in the same manner 
as forgings, apecimene taken from the heat treated coupon ehall conform to the requirements of 
3.3. 1.1 and 3. 3.1. 3. If specimene taken from the stock after heat treatment in the same manner as 
the forgings conform to the requirementa of 3. 3.1.1 and 3. 3.1. 3, the tests ahall be accepted as equi- 
valent to tests of a forged coupon. The forging atock eupplier, however, shall not be required to con- 
duct such tests. 

3.4 	uali : The product ehall be uniform in quality and condition, clean, sound, and free from foreign 
materials and from internal and external imperfectiona detrimental to fabrication or to performance of 
parta. 

3.4.1 Internal goundness: Unless otherwiae apecified, each forging shall be inapected ultrasonically for 
internal defecta in accordance with AMS 2630. Limite of acceptability shall be Class A as defined in 
hiIL-I-8950. 

3.5 Tolerances: Unle~s otherw~7ae specified, tolerances for forging etock shall conform to all applicable 
requirements of AM3 2201. 

4. QUALITY A3SURANCE PROVjISIONS: 

4.1 Rea oneibili for Ins ~ectio : The vendor of the product ahall aupply all samples and ehall be respon- 
aible for performing all re red tests. Resulte of such teats ahall be reported to the purchaser as 
required by 4. 5. Purchase~} reeervea the tight to perform such confirmatory testing as he deems 
necessary to assure that the' product conforms to the requirements of this apecification. 

4. 2 Claseificatton of Teets: 

4.2.1 Acceptance Tests: Teats f the product bo determine conformance to oomposition (3.1) requirementa, 
of forginge to determine c ormance to tensile property (3. 3.1.1) and conductivity (3. 3. 1.3) re- 
quirements, and of forging stock to detex~t ►ine conformance to tolerance (3. 5) requirements are clasei• 
fied ae acceptance or routi~e control tests. 

i 

4.2. 2 Qualification Teats: Tests lof forgings to determine conformance to hardnesa (3. 3. 1. 2) and strees- 
corrosion (3. 3.1. 4) requir~ments and of fbrging etock to determine capability of developing required 
prcrperties (3. 3. 2) are claseified as qualiftcation or periodic control teste. 

4. 3 3ampling: Sha11 be se followe; a lot ahall be all forginga of the eame nominal croas section and config- 
uration heat treated in the aame batch furnace load or in a continuous furnace conaecutively during an 
8-hr period. 

4. 3.1 Compoaition: At least one eample ahall be taken by the producer from each group of ingota poured 
simultaneously from the eame source of molten metal. 

4.3.1. 1 Unless compliance with 4.3.1 is eatablished, an analysie aha11 be made for each 6000 Lb (2724 kg) 
or lesa of material comprieing a lot except that not more than one analyais sha11 be required per 
piece. 

4.3.2 Teneile Propertiee aad Conductivitv: At leaet t~wo epecimens ahall be taken from a hand forging in e~ 
lot or from a prolongation repreaentative of forgings in each lot. One apecimen ahall be tsken in the 
longitudinal direction and one in the short traneverse direction. Conductivity ehall be measured on 
each of the specimens. 
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