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AEROSPACE 	 IAMS 4165A 
MATERIAL SPECIFICA'TIONS 	 Issusd 6-30-60 
SOCI6TV OF AUTOMOTIVE ENOINElRS. Ino. 	485 Llxlnpt011 Av~. , N~w York 17, N.Y. Rsvlssd 1-15-62 

ALUMLNiJM ALLOY EXTRUSIONS 
~+.~+cu - ~.SM~ - o.6Mn (2o2~+-T351.1) 

Stress-Relief Stretched and Straightened 

l. ACKNC~WLEDGMEN'.P: A vendor shall mention this specificat3on number and its revision 
letter in a11 quotations and when acl~owledging purchase orders. 

~2. FORM: Bars, rods, shapes~ and round tubing. 

3. APPLICATION: Primarily for parts subject to excessive warpage during machin;n~ 
due to residua,l stresses~ and for parts requiring good streng~th and whose fabrica- 
tion does n.ot involve welding. 

~. `i~l°l~ ~A711101Y: 

Copper 3•8 	- ~•9 
Magnesiutn 1.2 	- 1.8 
N~igane se 0. 30 - 0. 9 
Iron 0.50 max 
Silicon ~•5~ ~ 
Zinc o.25 m~.x 
~ii~~l ~ • ~..~ ~X 

Other Impurities, each 0.05 ~.x 
Other Impurities, total 0.15 max 
A7.i~mi num remainder 

5. CONDI'.PION: Solution heat treated and stress-relieved by stretching. 

5.1 Unless otherWise specified~ extrusions shall be suppl3.ed with an as-extruded 
surface finish; light polishing to remove minor surface imperfections is per- 
missible provided such imperfections can be re~ved within the dimensional toler- 
ances. 

5.2 Material sha1.1 be stretched in the solution heat treated condition to produce a 
nominal perma.nent set of 1.5~, but not less than 1~ nor more than 3~. 

5•3 Material may receive minor straightening after stretchin~ of an amount necessary 
to meet the requirement s of Section 8. 

6. ~cFnvzcaL ~Qtr~rs s 

6.1 Tensile Properties: 

• 
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6.1.1 Bars, Rods, and Shapes: 

Yield Strength at 0.2~ Offset 
or at Extension Indicated 	Elongation 

Nominal Diameter or 	Tensile 	_(E = 10,500,000~ 	~ in 2 in. 
Thickness~ and Area 	Strength 	 Extension Und~r Load 	or ~+D 

Inches 	 psi~ min psi, min 	in. in 2:in. 	min 

0.050 to 0.2~+9, ine1, a11 ar~:as 57,000 42,000 0.0120 12 
Over 0 0 2~+9 to 0. 7~+9~ incl, a11 a~~as 6Q~000 4~+, 000 0.012~+ 12 

Over 0.749 to 1.~+99, incl, a11 are~as 65,000 46,b00 0.0128 10 
Over 1. ~+99 

Area 25 sq in. and under 70,000 52,000 0.0139 10 
Area over 25 to 32 sq in., ixicl 68,000 ~+8,000 0.0131 8 

For material of such thickne.~s that a standartl speciaren cannot be taken~ or 
for material thinner than O.t)62 in., the test fa~r elongation is not required. 

The tensile property requirea~ents sha11 be based on the thickness of the 
position of the extrusion fr{~m which the tensile test speciu~ens are taken. 

~ Specimens from sections over 1.5 in. in diameter~ or thickness sha11 be taken 
midway between center and su~:~f'ace. 

6.1.2 xouna Tubing: 

Yield Strength at 0.2~ Offset 
or a.t Fxtension Indicated 	Elongation 

Tensile 	 (E = 10,500,000) 	~ in 2 in. 
Nominal Wa11 Thic~iess and Area 	Stren~th 	~tension Under Load 	or ~+D(a) 

Inches 	 psi, min psi, min 	in. in 2 in. 	min 

0.~+99 and unde r~ 	a11 ax~: a s 60 ~ 000 ~0 ~ OC~O 	0. 0116 	 10 
o.~+99 to 1. ~+9g, incl, all ar~:as 65, 000 4b, OG~o 	0. 0128 	 lo 
1. ~+99 
Area 25 sq in. and under 	70~000 ~+8,OG0 	0.0131 	 10 
Area over 25. to 32 sq in., incl 68~000 ~+6~OG0 	0.0128 	 6 

(a) Elongation of full sect~:~on and cut-out sheF~ type specimens; for cut-out 
round specimens D represents diameter of specimen. 

6.1.3 When a dispute oecurs bei~ween purchaser and vendor over the yield strength 
value, yield strength d~i~ermined by the off„et method. sha7.1. apply. 

6.1.~+ If sizes other than tho~E~ shown are ordered, tensile property require~nts 
shall be as agreed upon l~y purchaser and ver.idor. 

6.2 Hardness: Material should have ha.rdness not l.ower than Brinell 100 using 500 kg 
load and 10 ~ ba11 or l0at) kg load and 9~16 in. ball or not lawer than Brinell 
106 usin~ 1000 kg load. ~,nd 10 ~run ba11, but shE~.11 not be re~ected on the basis of 
ha,rdness if' the tensile pr~~perty requirements are met. 

~ 

• 

7. UQ AL~TY: Material sha11 b~ uniform in quality and condition~ clean, sound~ smooth~ 
and free from foreign mater:ials and from internal and external imperfections detri- 
mental to fabrication or ta perforn~a.nce of part;s. • 
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