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ALUMINUM ALLOY EXTRUSIONS 
6.2Zn - 2.3Cu - 2.2Mg - 0.12Zr (7050-T74511) (Formerly -T736511) 

Solution Heat Treated, Stress Relieved, and Overaged 
UNS A97050 

1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of extruded 
~, rods, wire, shapes, and tubing. 

1.2 A lication: Primarily for structural applications requiring high 
mec anica properties and good resistance to stress-corrosion cracking. 

2. APPLICABLE DOCUMENTS: The following publications form a part of tfiis 
specification to the extent specified herein. The latest issue of Aerospace 
hlaterial Specifications (AMS and MAM) shall apply. The applicable issue of 
other documents shall be as specified in M1S 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

2.1.1 Aerospace Material Specifications: 

AMS 2205 - Tolerances, Aluminum Alloy and Magnesium Alloy Extrusions 
MAr1 2205 - Tolerances, Metric, Aluminum Alloy and Magnesium Alloy 

Extrusions 
AMS 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum-Base and 

Magnesium-Base Alloys, Wrought Products (Except Forgings 
and Forging Stock) and Flash Welded Rings 

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 fpr 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. 

Copyright 1986 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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2.2 ASTM Publications; A~"a3lable froN'A~eriean Socie'~y for T~sting and" 

	

Materia s, 	ace Street, Philadelphia, PA 19103. 

ASTM B594 - U1twa~onic Inspection of,~l,uminum-Alloy Products for 
Aerospace Applications 	,, 

ASTM G34 - Exfoliation Corrosion Suscepti611ity in 2XXX and 7XXX Series 
Aluminur~ 'Alloys (EXCO``Test) 	 - 

ASTP~ G47 - Determining Susceptibiiity to Stress-Corrosion Eracking of High- 
- 	 Strength Aluminum Alloy Products 

_ 	_ , 	__ 
2.3 U.S. Government Publications: Available from Commanding Officer, Naval 

	

u ications an 	orms enter, 58Q1 Tabor Avenue, Philadelphia, PA ~19120. 

2.3.1 Mi1itary Specifications: 	 ,-' 	~ 

P1IL-H-6C88 - Heat Treatment of Aluminum Alloys 

2. 3. 2 Mi l i tary Standard5 : 	 ~ 	 `, 

P1IL-STD-649 - Aluminumi ~and ~lagnesium Products," Preparation :for Shipment 
an~d Storage` , 	

, 	, 

MIL-STD 1537 = Electrical Conductivity 7est for Measurement of Heat 
Treatment of A1 umifium A~ 1 oys, Ed~y Current' Plethod ` 

3. TECHNTCAL- REQUIREMENTS: 	 , 

3.1 Composition: Shall conform to the following percentages by weight, - 
determined in accordance with AMS 2355~ ` 	 '_ 

	

mi n 	r~ax 

Zinc 	 5.7 - `6.7 
CQpper 	 2.0~ ~'' 2.6 	

~ 

	

, 	
Magn~esium 	

.; 	', 	' 1.9 	= 2.6 
7ireoniuFn 	 0.08 - 0.15 
Iron 	 a- , 	__ 	0.15 
Silicon 	 -- 	0.12 
Manganese 	 -- 	0.10 
Titanium 	 -- 	0.06 
Chromium 	 -- 	0.04 
Other Impurities, each~ 	 -- 	0.05 
Other Impurities, total 	 -- 	0.15 
Aluminum 	 remainder 

3.2 Condition: Solution heat treated, stress-relieved by stretching to produce 
a n~ permanent set of 1.5 q , but not less than 1% nor more than 3%, and 

	

° overaged:' 	_ 	, 	,~, 	 , 	~ 

3.2.1 Extrusions shall be supplied'with an as~extruded'Surface finish; light' 
poli~hirlg to'remoVe~ minor surface imp .e`_'r~ec~ti0ns is permissible provided 
such imperfections can be riemoVed within the dimensional tolerances. 
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3,2,2 .The product may receive minor straightening, after stretching, of an 
amount necessary to m~et the requirements of 3.6. . 

3.3 Heat Treatment: Shall be performed as follows, us~ng equipment and 
exerc~sin,g controls specified in,MIL-H-6088: 

?.3.1 SoTution Heat Treatment'. ~ie~t>to 890"F + 10 (4~5°C`+ 5), hold ~t;heat`for 

	

Q 	a time commensurate with tliickness but not less than 15 min. and quench in 
wa#.er. 	 :, , _. 

3. 3. 2 Overa' i n ~ Heat Treatme t; _„ No speci fi c heat treatment i s,sp~ci fi ed but i t 

	

~ 	is recommen e t at ex rusions~be `"oVeraged by'heating to 25Q°F + 10 
(120°C + 5), holding at heat for 1- 24 hr, further heating to ~50°F + 10 

,. .(175°C;+,5), ho]din~ at, , hea~, far 1,O.hr + 1, and cQoling,in air. 	,,, 

3. 4~ Pro erti es ,, ExtrusiQnS, other: th8 ►a tu ' i n~, a: bQ0 i n. ~12~; Q0 mm) and;_under 
in nomina ~iamete 'r or'thickness and 3~ sq'in. (205'cm ) and un~er in 
cross-sec~i0na1 are~ an~ , tubing 3.000 in. (75.00 ,,mm) and under,in wall 

0 	tF~i ckne~s ~n~ 2Q~„s,q ~ n ,~ .(130 cm~), and ur~der i n.,~r,ASS-secti onal area shal l` 
conform"to"the ~ollowing requirements; tensile propertiesr rid.exfoliation 
corrosion resistance shall be determined in accordance wit~ ~AY~S 2355; 
,~~qui,rem~~~~ fQr s~~e~;~ve~ these,limits shall be as a~reed upon,.by 
purchaser;and ventl~or: _ 	,. 

3.4.1 Tensile Pro erties: Shall be as follows, determined on specimens taken in 
t e ong~tu ina direction: , 	, 	 , 

	

0 	 -, 	 - 	 _ 

Tensile Strength, ~min 	 73,000°psi (505 ~4Pa) 
Yield Strength,at 0.2% Offset, min 	63,OQ0 psi (435 ~1Pa) 
Elongation in 4D, min 	 7% 
Elongation in 5D, min.,, 	 6~ 

3.4.2 CQrrosion Resis.~ance: Resistance to ~tress-corrosion cracking.and to 

	

,Q 	e~~i,on corrosion.shall be acceptable if, the e~trusions conform to the 
requirements of 3.4.2.1 and 3.4.2.2. " 	 ~' 

3. 4. 2.1 El ectri cal Conducti Xi t: Shal ], b~ ,not 1 ower, than 38.0% IACS 

	

~ 	nternationa 	nnea.ed Copper Staiadard) (22.0 MS/m), determined in 
accordance with MIL-STD-1537 on the surface of the test coupon pri `or to 
turning. 	 <;:; ,. 

3.4.2.2 Stress-Corrosion ~~sce tib~ili,ty Factor: Shall be ,  not.,greater than 32.0 

	

~ 	,, determined y subtracting t e . e7ectri'ra~ corrd~tiv~ty, :  AA.A IACS 
f 12 x . BB. B, MS/m) _.from ` th~ 1 ongi tudi nal yi e1 d strength; ~X. X ksi 
(YY.Y MP,a). 	_ 	

_ 	 , . 

Examples: 

Inch/Pound Units 	68.2 ksi - 38.1~ IACS = 3Q,1 . 	Acceptable .. 
71.5 ksi - 38.2% IACS = 33.3 	~` 	Una-cceptable 

SI Units 	 470 MPa - 12 x 22 MS/m - 206 	Acceptable 

493 MPa - 12 x 22 MS/m = 229 	Unacceptable 
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3.4.2.3 Extrusions not conforming to 3.4.2.1 and 3.4.2.2 may be given additional 
~ 	overaging heat treatment and retested to detern~ine conformance to 3.4.1, 

3. 4. 2.1, and 3. 4. 2. 2. 

3.4.3 Exfoliation Corrosion Resistance: Specimens cut from extrusions shall 
Q 	s ow a eve o ex o~at~on corrosion, at a T/10 plane, not greater than 

that pictured in Photo B, Fig. 2, of ASTM G34-72. 

3.4.4 Stress-Corrosion Resistance: Specimens cut from extrusions 0.750 in. 
pJ 	 mm an over in nominal thickness shall meet the requirements of 

ASTM G47 when stressed in the short-transverse direction at 35,OQ0 psi 
( 24 MPa ) . 

3.5 Quality: Extrusions, as received by purchaser, shall be uniform in quality 
an~ond9tion, sound, and free from foreign material and from internal and 
external imperfections detrimental to usage of the extrusions. 

3.5.1 When specified, each bar, rod, and shape shall be subjected to ultrasonic 
~ 	inspection in accordance with ASTM B594 and shall meet the following 

requirements: 

3.5.1.1 Each bar, rod, and shape weighing 600 lb (300 kg) and under and having a 
maximum Nidth-to-thickness ratio of 10:1 shall meet the follawing 
ultrasonic class requirements: 

Nominal Thickness 	 Ultrasonic 
nc es 	 ~ imetres 	 Class 

0.500 - 1.500, excl 	12.50 - 37.50, excl 	 B 

1.50Q and over 	37.50 and over 	 A 

3.5.1.2 The ultrasonic class for extrusions weighing over 600 lb (300 kg) or in 
~ 	excess of 10:1 maximum width-to-thickness ratio shall be as agreed upon 

by purchaser and vendor. 

3.6 Tolerances: Unless otherwise specified, tolerances shall conform to all 
app ~ca e requir~err~nts of AMS 2205 or MAM 2205. 

4. QUALITY ASSURANCE PROVISIQNS: 

4.1 Res onsibilit for Ins ection: The vendor of extrusions shall supply all 
samp es or ven or s tests and shall be responsible for performing all 

~ required tests. Results of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the extrusions conform 
to the requirements of this specification. 

4.2 Classification of Tests: 

~-~ 
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4. 2.1 Acce tance Tests : Tests to determi ne conforniance to r~ui re~ee~ts for 
Q 	composition ~T), tensile properties (3.4.]), corros~oe~ resfsta~ce 

( 3. 4. 2), and tol erances ( 3. 6) are cl assi fi ed as acceptae~ce tes~s ar~d shal l 
be perfornied on each lot. 

4. 2. 2 Peri odi c Tests : Tests to determi ne conformance to requoi~ e+e~er~ts for- 
ex o ~ation-corrosion resistance (3.4.3) and stress-corrosior~ resistar~ce 

~ 	(3.4.4) are classified as periodic tests and shall be performed at a 
frequency selected by the vendor unless frequency of ~estimg is spec~fied 
by purchaser. 

4.3 SamPlin9: Shall be in accordance Mith AMS 2355. 
Q 

4.4 Reports: 

4.4.1 The vendor of extrusions shall furnish Mith each shipoer~t a e~porl~ stati~ 
that the extrusions conform to the chemical compositio~ specified, sho~rir~g 
resul ts of tests on each 1 ot to determi ne confor~ar~ce to tite o~her 

~f 	acceptance test requirements, and stating that the extr~sions cor~for~ to 
the other technical requirements of this specification. T~is re~r~t s~a~l 
include the purchase order number, lot nurt~ber, AMS 4342A, size or section 
identification number and quantity. 

4. 4. 2 The vendor of fi ni shed or semi -fi ni shed parts shal ~ fure~i sh r~ei th each 
shipment a report shoNing the purchase order n~ber, A~S 4342A, cor~trac~oe~ 
or other d~rect supplier of extrusions, part nu~ber, and qu~tzty. ~Ihe~ 
extrusions for making parts are produced or purch~se~ by th~ par~ts v~endor, 
that vendor shall inspect each lot of extrusions to dete~ ~e coe~fae~a~ce 
to the requirements of this specification and shall in~l~de i~~ the r~eport 
either a statement that the extr~sions conforn~ or cop~es o€ iaboratoe~ 
reports showing the results of ~tests to determine confor~ae~e. 

4.5 Resampling and Retesting: Shall be in accordance ~ th A1~S 23.55. 

5. PREPARATION FOR DELIVERY: 

5.1 Identification: Extrusions shall be identified as fo7~o~rs: 

5.1.1 Each straight bar, rod, and tube 0.500 in. (I2.50 ~) and aver i~ c~ieTa~ 
OD or 1 east wi dth of fl at surface ar~d each strai ght shape ~it~ 
configuration allowing access te a fl at surface at teast 0.5Q~ i~. 
(12. 50 mm) wi de recessed not more than 1/8 i n. ( 3~) bel at~rr tf~e ~~~Z i r~e ~f 
the shape shal l be marked i n a ron of characters rec~nrie~g at i~~e~ra~ s 
not greater than 3 ft (900 mn) with the ailoy n~~ber ar~eU t~e~r, 
M1S 4342A, and manufacturer's identification. The imspecti~~ lo~ ~~ber 
shall be included in the row marking or shall be 0arked ~rear Qne end. l~ 
characters shall be of sach size as to be legible, shalj ae ap~~ied ~si~g 
a suitable marking fluid, and shall be sufficient~y stab~e to ri~[~sta~~ 
normal handl i ng. The markings shal l have no deleteriaus etFfec~ oe~ ~Ete 
extrusions or their performance. 
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