
~ - 
	

a 

SFAD 	 ~~~0~~~~~ 

, 	 SPACE 	 IVI Al" E f~ I A L. ~ 
Society of Automotive Engineers, Inc. ~~ E~ ~~ ~~~~~ ~~ 
~~00 COMMONWEALTH ORIVE. WARRENDALE. PA . 15096 

AMS 4159 
Issued 	12-15-74 
Revised 

v~~~ 
~., roya 
"° n ~ 
C._ N 
6~ 7 y 
4~ m L ~v- 
T a  o 
~ O T 
TvQ 

°E" v 	~, 

7 ~.~. ~ cE 
dut t ~ F ot 
~'c; ~v~ oE~ 
oEm ~En 
~04 
~ O N 
.. C ~ ~~o- 
Q C u N 
N ~ O C 
~ ti a d v ," mn 
E ~ •- 
['0:no 
onv« 
v°~o~+ 
'' u 	E 
v y C Up 

«E__~ Q v N C 

d ~  p v O 
c « 
"°E.~ z~ 	. _ 

l 

n «̀ '~^~ 
Ip N 
N W ~ A Q Q C OC 
.,~AA 
A 
O T9 y 
C C q ~ 
A A O y 
in Om N 

C ~ L L ~;,"~ 

~Wrm 
~o°n'« 
N ~' ~ W 

C r ~ O 
o A aE.~n 
v v c vLo 
N m y d 
V N ~ ~ 
C V ~ h r ~ c ~ 
~ v~ ' ~  U 

~~ V ~ Vnl 

a0/n~' : ~Ad 
O q 

N ~`~ L. 

~~~o m 
N ~ C y 
U ~ '.. 
;oA„ 
o>,t 
n`E~ 
N 	0 
N':~ ~N 

~ u c d N 
v .'_" C ~ 
A01oi 
~~~- ~ 
°o~~ 
'~ 	U 
~. ~ 1. 0. 

v
„ ~. 

~~ ~ ''V Y Y 

W ~ ?.~ a ~ ~ '° 
v,._ A E 

ALUMINUM ALLOY EXTRUSIONS 
7. 7Zn - 2, ~5M6 - 1. 55Cu - 0. 16Cr (70~9-T76511) 

1. SCOPE: 

1, 1 I~orm: '.Chis specification covers an aluminum alloy in the form of extruded bars, rods, wire, 
shapes, and tubing. 

1.2 Application: Primarily for structural applications requiring high atrength, moderate fatigue 
strength, exfoliation-corrosion resistance, and good fracture toughness. 

2. APPLICA]3LE DOCUM~NTS: The following publications form a part of this specification to the ex- 
tent specified herein. The latest issue of Aerospace Material Specifications (AMS) sha11 apply. 
'1 he applicable issue of other documents shall he as specified in AMS 2350. 

2. 1 SA~ 1'uhlications: Available from Society of Automotive ~ngineers, Inc. , 400 Commonwealth 
Drive, Warrendale, Pennsylvania 15096. 

2. 1, 1 Aerospace Material Specil'ications: 

AMS 2205 - Tolerances, Aluminum-Base and Ma6nesium-Base Alloy ~xtrusions 
AMS `L'350 - Standarcls unc~ '.1'est Me:thods 
AMS 2355 -~uality Assurance Samplin~; and Testing of Aluminum-I3ase and Magnesium- 

Base Alloys, Wrou~ht Products (~xcept rorgings and T'orging Stock) and 
rlash Welded Rings 

AMS `L770 - 1leat '1're:atment of Aluminum and 111uminum-]3ase t111oys 

2.2 ASTM I'ublications: Available from American Society for Testing and Materials, 1916 Itace 
Street, Philadelphia, Pennsylvania 19103. 

ASTM G3~ -~ Exfoliation-Corrosion SuseeptibiliLy in 7XX~C Series Copper Containing 
Aluminum Alloys (~XCO Test) 

3, '1~CI~INLCAL ]3~4ZUIR~MLNTS: 

3. 1 Composition: Shall conform to the followin~ percentages by weight, determined in accordance 
with AMS 2355: 

min max 

Z inc 	 7.2 - 8.2 
Ma~nesium 
	

2. 0 - 2. 9 
Copper 
	

1, 2 - 1, 9 
Chromium 	 0. 10 - 0. 22 
Iron 	 -- 	0. 35 
Silicon 	 -- 	0. 25 
M;~n};aix:iiu 	 -- 	0. `L U 
'.l' ituniurn 	 -- 	u. ro 
Other Impurities, each 	 -- 	0. 05 
Other Impurities, total 	 -- 	0.15 
Aluminum 	 remainder 

Copyright 1974 hy Society oi Automotive Enpineers, Inc. 
	 Printed in U.S.A. 

All ric~hts reserved. 
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3.2 Condition: Solution heat treated, stress-relieved by stretching, and precipitation treated to develop 
. 	the required mechanical properties, conductivity, and resistance to exfoliation-corrosion. 

3. 2. 1~xtrusions shall be supplied with an as-extruded surface finish; light polishing to remove minor sur- 
face imperfections is permissible provided such imperfections can be removed within the dimensional 
tolerances. 

:3.2.'L '1'he procluct shall he stretched in the solution heat treated condition to produce a nominal permanent 
set of 1. 5°l0, but not less than 1°Jo nor more than 3%, 

3. 2, 3 The procluct may receive minor straightening, a.ftcr stret;chin~, of an amount necessary to meet the 
requirements of 3.6. 

3. 3 Heat Treatment: Shall be performed in accordance with AMS 2770. 

3.4 . Properties: Product up to 5. 000 in. (127. 00 mm) in nominal diameter or thickness (wall thickness of 
Lubing) shall conform to the following requirements, determined in accordance with AMS 2355: 

3. 4.1 Tensile Pronerties: Shall he as specified in Tahle I. 

TABL~ I 

Nominal Di.~uneter or T..east 7'hiclrness 
(I~ar.S, i: •ucls, wirc, shape;5) or 

Nominal Wall Thicicness 	 Tensile 	Yield Strength 	Elongation 
(tubing) 	 Specimen 	Strength 	at 0.2% Offset 	in 2 in. or 4D 
Inches 	 Orientation 	psi, min 	psi, min 	%, min 

	

Up to 2. 999, incl 	Longitudinal 	78, 000 	70, 000 	 7 

	

Long Trans. 	76, 000 	68, 000 	 5 

	

Uver `L. J99 to 5. 000, incl 	Long~itudinal 	76, 000 	68, 000 	 7 

	

Long Trans. 	74, 000 	G6, 000 	 5 

TABLE I (SI) 

Nominal Diameter or Least Thicicness 
(hars, rods, wire, shapes)or 

Noir~inal Wall 'L'hicicne;ss 	 '1'ensile 	Yiold Stren~th 	~lon6ation 
(tul~in};~) 	 Spc;cirricn 	S~renb'Lh 	aC 0. 2% Offset 	in 50. 8 mm or ~ll 

Millimetres 	 Orientation 	MPa, min 	MPa, min 	°fo, min 

	

l_In to 7G, 1.7, incl 	I.ongitudinal 	538 	~183 	 7 

	

l,ong'I'r.un,i. 	~L~ 	d(;9 	 ; 

	

Over 7U. 17 tio 127.00, incl 	Long-ituclinal 	524 	469 	 7 

	

Long Trans. 	510 	455 	 5 

3, 4. 2 Conductivity: Sha11 be not lower than 38% ~CS (International Annealed Copper Standard). 

3.4. 3~xfoliation-Corrosion Resistance: Product shall show a level of exfoliation-eorrosion less than that 
illustrated in Photo B, I'ig. 2 of ASTM G34 at any surface or sub-surface plane. 

3. 5 C~uality: Tl~e product shall be uniform in quality and condition, clean, sound, and free from foreign 
materials and from internal and external imperfections detrimenta.l to fabrication or to performance 
of parts. 
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3.6 Tolerance: Unless otherwise specified, tolerances shall confor.m to all applicahle re~~uirements of 
AM5 2205. 

4, QUALITY ASSURANCE PROVISIONS: 

4. 1 I3esponsibilit.y for Inspection: The vendor of the product shall supply all samples and shall be respon- 
sible 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 perform such confirmatory testing as he deems 
necessary to assure that the product conforms to the requirements of this specification. 

4. 2 Classification of Tests: 

4.2. 1 Acceptance Tests: Tests to determine conformance to composition (3. 1), tensile property (3.4. 1), 
conductivity (3.4.2), and tolerance (3. 6) requirements are classified as acceptance or routine con- 
trol tests. 

4.2. 2 Qualification Tests: Tests to determine conformance to exfoliation-corrosion resistance (3.4. 3) 
requirements are classified as qualification or periodic control tests. 

4, 3 Sampling: Shall be in accordance with AMS 2355. 

1.4 lte orts: 

~I.~. 1. '.1'he venclor of the product shall f.ur.nish with cach shipment lhr.ce coples of. a report sl.atin~; that the 
nr.oduct conf:orms to the chemic~l composition a.ncl ol,her.~ tecluiic;Ll re~~ii(rement;s of I;hi;~ ~pecif.i.c;.itton. 
'1'hl y  re~~orl, Hh;ill inclu<~c; Llic purch~.He orrlc;r numbc:i~, m;il.celal 1~1~)CCI~ICII,I011 IHJIYII)C1.', vlre or.•  ~ri.r~ 
number, and qu~ntit,y. 

~. ~. 2 7'he vendor of finished or semi-finishecl parts shall furnish with each shipment three copies of a re- 
port showing the purchase order number, material specification number, contractor or other direct 
supplier of material, part number, and quantity. When extrusions for malcing parts are produced or 
purchased by the parts vendor, that vendor shall inspect each lot of extrusions to determine conform- 
~.nce to the requirements of this specification and shRll include in t:hc repor.t a q tatement th;~t thc 
extrusiona conform, or sliall inclucle copies of lai~oralory repor.ts showing •  thc r.•esults of. tests to 
determine conformance. 

4. 5 Resampling and Retestin~: Shall be in accordance with AMS 2355. 

5. PREPARATION FOR DELIVERY: 

5. 1 Identification: The product shall he identified as follows: 

5. 1, 1 Each straight bar, rod, and tube 0. 500 in. (12. 70 mm) and over in OD or least width of flat surface 
and each straight shape with configuration allowing access to a flat surface at least 0. 500 in. (12. 70 
mm) wide recessed not more than 1/8 in. (3. 2 mm) below the outline of the shape shall be marlced in 
a row of characters recurring at intervals not greater than 3 ft (919 mm) with the all.oy numbcr. and 
temper, AMS 4159, and manufacturer's identification. The inspection lot number shall be included 
in the row marking or shall be marlced near one end. 'The characters shall he of such size as to be 
clearly legible, sha11 be applied usin~ a suitable marlcin~ fluid, and shall be sufficiently stable to 
withstand normal handling. 'ihe mar.]cings sh~.11 have no del.cl;cr.i.ous effect on the pr.o~lucL ar. i.C~ ner.- 
formance. 

5.1.2 All straight extrusions other than those of 5.1.1 shall be securely bundled, boxed, or secured ori 
lifts and identified by two durable tags, marked with Lhe information of 5. 1.1, including the inspec- 
tion lot number, and attached, not farther than 2 ft (610 mm) from each end, to the product in each 
bundle, box, or lift. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

15
9

https://saenorm.com/api/?name=9ddda89d3a61dc7b3656ace4efc09e45

