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AEROSPACE 
	

AMS 4169B 
MATERIAL SPECIFICATIONS 

i..~.a 	6-30-60 
iOCI[TV OF AUTOMOTIVE ENOINEERB, Inc. 	488 L~xlnpton Av~., N~w York 17, N.v. Revis~d 1-15-63 

~,vr~ruM ~oY ~x~rRUSZOrrs 
5.6Zn - 2.5Mg - 1.6Cu - o.3Cr (7o75-T6511) 
Stress-Relief Stretched and Straightened 

l. ACKNOti1LEDGA~: A vendor shall mention this specification number and its 
revision letter in a11 quotations a.nd when acknowledgir~ purchase orders. 

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

3. APPLICATION: Prima.rily for parts subject to excessive warpage during machining 
due to residual stresses, and for parts requiring hi~h strength and whose fabri- 
cation dces not involve welding or forming. 

~+. COMPOSITION: 

Zinc 5.1 - 6.1 
Magnesium 2.1 - 2.9 
Copper 1.2 - 2.0 
Chromium 0.1~ - 0. ~+0 
Iron 0.7 max 
Silicon 0.50 max 
P~anganese 0.30 max 
Titanium 0.20 max 
Other Impurities, each 0.05 max 
Other Impurities, total 0.15 max 
Aluminum remainder 

5. COND~PION: Solution heat treated, stress-relieved by stretchin~, and precipita-', 
tion heat treated. 	 I 

5.1 Unless otherwise specified, extrusions sha11 be supplied with an as-extruded 
surface finish; light polishing to remove minor surface imperfections is per- 
missible provided such iruperfections can be removed within the dimen~ional 
't01.@ Y'aI1C@ S . 

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 lo nor more than 3~. 

5• 3 Material may receive minor stra.ightening after stretching of an amount neces- 
sary to meet the requirements of Section 8. 

6. ~c~caL ~Qu~rrrs • 

6.1 Longitudinal Tensile Properties: 

~ 
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A M 5 4169B 

6.1.1 Ba.rs, Rods, and Sha~,e s: 

Nominal Diameter or 
Least Thickness or Area 

Inches 

_ 2 _ 

Yield Si;rength at 0.2~o Offset 
or at I~ctension Indicated 	Elongation 

Tensile ,~E = 10,300,000) 	fo in 2 in. 
Strength 	Exl;ension Under Loa.d 	or ~+D 
psi, min psi, min 	in. in 2 in. 	min 

~ 

Up to 0.250, excl, all ase~s 78,000 70,000 0.0176 	 7 
0.250 to 0.500, excl, all are~as 81,000 73,000 0.0182 	 7 
0.500 to 3.000, excl, all are~as 81,000 72,000 0.0180 	 7 
3.000 to ~+.500, excl 

Area 20 sq in. and under 81~000 71,000 0.0178 	 7 
Area over 20 to 32 sq in., inc;l 78,000 70,000 0.0176 	 6 

I~+. 50o to 5. 000, 3nci 
Area 32 sq in. and under 78,000 68,000 0.0172 	 6 

6.1.2 Round Tubing: 
Yield Sitrength at 0.2p Offset 
or at Lxtension 7ndicated 	Elongation 

Tensile ~~~ = 10,300,000) 	~ in 2 in. 
Strength 	E~ctension Under Load 	or ~+D(a) 
psi, mi.n psi, min 	in. in 2 in. 	min 

78,000 	70,000 	o.oi76 	 7 

80,000 	72,000 	0.0180 	 7 

Nominal ~1a11 Thicl~ess 
Inches 

Up to 0.250, excl, all aree~s 
0.250 to 3.000, excl 

Area 32 sq in. and under 

~~ (a) Elongation of flill secti qn and cut-out sheet type specimens shall be rneasured 
on a 2 in. gage length; ~or cut-out round specimens, elongation shall be 
measured on a gage length of ~+D where D represents diat~eter of specimen. 

6.1.3 When a dispute occurs be•tween purchaser and vendor over the yield strength 
value~ yield strength d~~termined by the offset method shall apply. 

6.1.~+ The tensile property requirements sha1.1. be l~ased on the thiclmess of the por- 
tion of the extrusia.n from ~hieh the tensil~ test specimens are taken. For 

~ 	material 1.500 in. and under in thickness nnt tested in full section, the 
tensile test specimen is taken from the ceniter of the section; for material 
over 1.500 in. in thiclaa~°ss, the specimen ir~ taken midwa.y between the center 
and the surPace. 

6.1.5 If sizes other than ~thos~ shawn are ordered ,, tensile property requirements 
shall be as agreed upon 'by purchaser and veildor. 

6.1.6 For material of such thickness that a standard specimen cannot be taken, or 
for material thinner th~,n 0.062 in., the teat for elongation is nort required. 

~ 
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6.2 Lor~ Transverse Tensile Properties: Rod, bar, and shapes when tested in the 
~ lor~ transverse direction sha11 be capable of ineeting the following properties: 

Yield Strength at 0.2~ Offset 
or at ~ctension ]'ndicated Elongation 

Nominal Dia~eter or Tensile (E = 10,300,000) ~ in 2 in. 
Least Thicl~ess or Area Strength E'xtension Under Load or ~+D 

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

Up to 0.250, excl 
area to 2o sq 3n. inci 76,000 64,000 o.oi6~+ 5 

0.250 to 0.~+99, incl 
Area 2o sq in. and under 77,000 66,000 0.0168 5 

Over 0.499 to 0.7~+g, incl 
Area 20 sq in. and under 73,000 63,000 0.0162 ~+ 

Over 0. 71+9 to 1. ~+99, incl 
Area 20 sq in. and under 72,000 62,000 0.0160 3 

over 1.~99 to 2.999, ~cl 
Area 20 sq in. and under 66,000 56,000 O.Ol~+9 1 

Over 2. 999 to ~+. ~+99, incl 
Area 32 sq in. and under 62, 000 5~+, 000 0.01~+5 1 

Over ~+. ~+99 to 5 .000, incl 
Area 32 sq in. and under 60, 000 53, 000 0. 01~+3 1 

6.3 Hard.ness: Not lower than Brinell 135 using 500 kg load and 10 ffin ball or 1000 kg 
loa.d ana g/~6 in. ball or not lawer than Brinell 1~+0 using 1000 lsg load and 10 
nnn ball, but material sha11 not be rejected on the basis of hardiiess if the ten- 
sile property requirements are met. 

. 
7. UQ ALITY: Material shall be uniform in quality and condition, clean, sound, 

smooth, and free from foreign ma,terials and from internal and external imperfec- 
tions detrimental to fabrication or to performance of parts. 

8. TOLERANCES: Unless otherwise specified, tolerances shall conform to all appli- 
cable requirements of the latest issue of AMS 2205. 

9. ~eoffrs: 

9.1 Unless otherwise specified, the vendor of the product sha11 ftiirnish with each 
shipment three copies of a report stating that the product conforms to the 
chemica.l composition and technical requirements of this specification. This 
report shall include the purchase order number, material specification number, 
size or section identification nutnber~ and quantity. 

9.2 Unless otherwi.se specified, the vendor of finished or semi-finished parts shall 
flzrniah with each shi~~nt three copies of a report sharwing the purchase order 
number, material specification number, contractor or other direct supplier of 
material~ part number, and quantity. When material for making parts is produced 
or purchased by the parts v~endor, that vendor shall inspect each lot of ma.terial 
to determine conform~nce to the requirements of this specification, and shall in- 

~ 	clude in the report a statemerrt that the material conforms, or shall include 
copies of laboratory reports showing the results of tests to determine conform- 
ance. 
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