
~ - c m 
t v ~ ~ 
~-Ecw 
~~~~ 
~E`a 
o,00 

o~~~ ~=qv 
»mE 
~ C N W 
N N W (b 

> C 
~ W C ~ m~Y~ 

U O'- 

~:~o a a-.• 
w~;« 
E~,~= 
E~~ a  o E y .'° 
u- 
~E~E~ 
m$E~ 
u:V 00 

~ 
~ O N y~ 

=d 
a~ > 

m~w 
~~~~ „~ E ~v d 
~~~~ ;W~m 
O Q m C 
aN N ~' 
a T.0 V 
l0 C"« 

N 
YI 	yl ~ 
~ ~ ~' a 
~p O ~ ada~ 
~vv 
At d 
~~ Aa 

~ U'- a 
CO~CC 

v..ua ~~d~ ~y..v 
cEpp '~ ~ C ~ 

W"~N N 

~ ~ N y 
_~ ~-~v 
ud~« 
C 
Ut C~ 

~~._ ~ A 
aA=~ 
_~ ~~ 

d 
; o~' 
L>cu _ y 
,n 2~ a vdr~ ~_oo 
o~~a .v~. 
n N_ W 
,~ ~- A ~ 
yyu~ 
~~~E .~r ., u« v ::~ 
~s 
mr==  „~~ ~ 
~~ a « ~- v 

UCd~ 
W C D T 

~a=a wwma a~dA 
Nm~ T 

N 
~doE 
o~«u 0 
(+fT~t 

C 
~~O ~ 
oao~ 
~~ud 
cn~«n 

AEROSPACE 	 IAMS 4165c 
MATERIAL SPECIFICATION~ 

_ 	 Issued 	-30- 0 

SOCIETV OF AUTOMOTIVE ENOINEERB, Inc. 	485 Lsxinyton Av~., N~w Vork 17, N.Y. Rev1~ 1.-31-6~-F 

ALUMINUM ALLOY EXTRUSIONS 
4.4Cu - 1. 5Mg - 0. 60Mn (2024-T3511) 

Stress-Relief Stretched and Straightened 

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revi- 
sion letter in all quotations and when acknowledging purchase orders. 

2. FORM: Ba.rs, rods, shapes, and round tubing. 

3. APPLICATION: Primarily for parts subject to excessive warpage during machining 
due to residual stresses, and for parts requiring good strength. May be welded using 
special techniques. Certain design and processing procedures may cause this material 
to be susceptible to stress corrosion cracking; ARP 823 recommends practices to min- 
imize such conditions. 

4. COMPOSITION: 

min max 

Copper 3. 8- 4. 9 
Magnesium 1. 2- 1. 8 
Manganese 0. 30 - 0. 9 
Iron -- 	0.50 
Silicon -- 	0.50 
Zinc -- 	0.25 

Chromium -- 	0.10 
Other Impurities, each -- 	0.05 
Other Impurities, total -- 	0.15 
Aluminum remainder 

5. CONDITION: Solution heat treated and stress-relieved by stretching. 

5.1 Unless otherwise specified, e~rusions shall be supplied with an as-extruded surface 
finish; light polishing to remove minor surface imperfections is permissible provided 
such imperfections can be removed within the dimensional tolerances. 

5. 2 Material shall be stretched in the solution heat treated condition to produce a nominal 
permanent set of 1. 5%, but not less than 1% nor more than 3%. 

5.3 Material may receive minor straightening after stretching of an amount necessary to 
meet the requirements of Section 8. 

. 

Coarrlsht 1964 ~~~~ of Automoth~ [n~ln~~ra, Ina 	 Print~A•In U. i. A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

16
5c

https://saenorm.com/api/?name=4eceb6958d3f6403bba615b0f527b7af


-2- 

~ 6. TECHNICAL REQUIIi,EMEk~TTS: 

6.1 Tensile Properties: 

6. 1.1 Bars, Rods, and Shapes: 

Nomina.l Diameter or 
Thickness, and Area 

Inches 

0. 050 to 0. 249, incl, all ~:reas 
Over 0. 249 to 0.749, incl, all a~:reas 
Over 0. 749 to 1.499, incl, all a~reas 
Over 1.499 

Area 25 sq in. and under 
Area over 25 to 32 sq in., incl 

Yield Strength at 0. 2% Offset 
or at Extension Indicated 

_ 	(E = 10, 500, OOOL_ Elongation 
Tensile Extension % in 2 in. 
Strength Under Load or 4D 
psi, min psi, min in. in 2 in. min 

57,000 42,000 0.0120 12 
60,000 44,000 0.0124 12 
65,000 46,000 0.0128 10 

70,000 52,000 0.0139 10 
68,000 48,000 0.0131 8 

6.1.1.1 For material of such t:hickness that a stand~~rd specimen cannot be taken, or fo~ 
material thinner tha.n i~. 062 in., the test for elongation is not required. 

6. 1.1. 2 The tensile property uequirements shall be based on the thickness of the portion 
of the extrusion from which the tensile test specimens are taken. Specimens 
from sections over 1. ;i in. in diameter or tliickness shall be taken midway be- 
tween center and surfa,ce. 

6. 1. 2 Round Tubing: 

~i~eld Strength at 0. 2% Offset 
c>r at Extension Indicated 
_ 	(E = 10,500,000) 	Elongation 

Nomina,l Wall Thickness, 	Tensile 	 Extension 	% in 2 in. 
and Area 	 Strength 	 Under Load 	or 4D(a) 
Inches 	 psi, min 	psi, min 	in. in 2 in. 	min 

Up to 0. 249 in., incl, all areas 57, 000 42, 000 0. 0120 10 
Over 0. 249 to 0. 749 in., incl, aYll areas 60, 000 44, 000 0. 0124 10 

~ Over 0. 749 to 1. 499 in., incl, a~]1 areas 65, 000 46, 000 0. 0128 10 
Over 1.499 in. 

Area 25 sq in., incl, and urider 70, 000 48, 000 0. 0131 10 
Area over 25 to 32 sq in., incl 68, 000 46, 000 0. 0128 8 

~ 

(a) Elongation of full section and cut-out sheet type specimens shall be measured on 
a 2 in. gage length; fa~r cut-out round spe~imena, elongation shall be measured 
on a gage length of 4D where D represents dia.meter of specimen. .~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

16
5c

https://saenorm.com/api/?name=4eceb6958d3f6403bba615b0f527b7af

