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ALLOY SHEET AND STRIP~ CORROSION AiJD HEAT RESISTANT 
1 5Cr - 4y~'T1i - 4W ~- 4Mo - 3Ti - 1A1 
Consumable Electrode Vacuum Melted 

This specification has been declared ~~NONCIIF?RENT" by the Aerospace 

Materials Division~ SAE~ as of 10-13-80. It is recommended that 

this specification not be specified for new designs. 

This cover sheet should be attached to the initial issue of the 

sub3ect specification. 

~py~~ 1981 by $odety of Autanotiw Erqinesrs. Inc. 	 Printed in U.S.A. 
All ri~+ri retsrv~d. 
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AERONAUTICAL 
	

AMS 5509 
MATERIAL SPECIFICATIONS 	 ~p~.~ 1-15-5~ 
iOCISTY OR AIJTOMOTIVt tNO1NStRS, Ino. 	486 L~xlnpton Av~. , N~w York 17, N.Y. R~vINd 

AI~LOY SHEL~T AND STRIP~ CORROSION 1~I+TD HEAT RESISTANr x 
15Cr - 1+5Ni - ~+ti•1 - ~+r~ - 3Ti - lAl 

Consumable Electrode Vacuum Melted 

1. ACKNO~ ~ 	{I~P: A vendor shall mention this~specificatian number in a11 
quotations a.nd when acknojaledging purchase orders. 
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2. F0~'I: Sheet~ strip, and plate. 

3. APPLICATIOId: Prima.rily for parts and assemblies, such as welded turbine 
nozzle assemblies~ burner liner parts~ tail pipes, exhaust cone assemblies~ 
and hollow turbine bla.des~ requirin~ high strength up to 1600 F and oxidation 

- resistance up to 1800 F. 

~. ~o~oS~zo1~: 

Check Analysis 
Under Min or Over N1ax 

Carbon 0.08 	max -- 0.01 
Mangane se 0. 75 	ma~c -- 0.03 
silicon o.75 	max -- 0.05 

Phosphorus 0.0~+0 max -- O.0O5 
Sul~.ir 0. 0~+0 ,max -- o. 005 
Chromium 1~+. oo 	- i6. o0 0. 25 0. 25 
Nickel ~+2 .00 	- 1+8.00 0.35 ~•35 
Nblybdenum 3•00 	- 	~+.50 0.10 0.10 

2'~u~gsten 3.00 	- 	~+.50 0.15 0.15 
Titanium 2.70 	- 	3.30 0.07 0.07 

aluminum o.75 	- 	1.30 0.10 0.10 
Boron O.00F30 - 	0.016 0.0001~ 0.001 
Iron remainder 

5. COPIDITION: Unless otherwise specified, material shaLl be solution heat 
treated and descaled, having a surface appearance as close as possib~.e to 
a commercial corrosion resistant steel No. 2D finish; stand.e.rds for 
acceptance and re,jection shall be as a~reed upon by purchaser and vendor. 

6. ~C~Cai, xEQuz~t~ars : 

6.1 Heat Treatment: Material shall be solution heat treated by heating to 
1900 F± 25, ~olding at least for a time based on 60 min. per inch of 
thicl~ess, but not less than 3 min., and . quenching in water. 

Coeyrltht Zq~ ~ fOOINY O} AYtOf110W~ <IISIM~f~. IIIO. 
	 ~~~~a~ i~ u. s. ~. 
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6.2 Tensile Prope rties; 

Yield Stren~th at 0.2~~ Offset or at 0.0107 in. 
in 2 in. Fxtension Under Load (E = 30~000,000)~ psi 	lOQ,000 max 

Elongation, ;~ in 2 in. 
Nominal Thiclmess, in. 

Under 0.032 	 20 min 
0.032 and over 	 25 min 

6.2.1 For widths 9 in. and over, tensile test specimens shall be taken with the 
axis perpendicular to the direction of rolling. For widths less than 9 
in., tensile test specimens sha11 be taken with the axis parallel to the 
direction of rolling. 

6.3 Hardness; Shall be not higher than Rockwell C 25 or equivalent. 

6.~+ B~nding Ma.terial sha11 withstand, without cra.cking~ bending at room 
temperature through an angle of 135 deg around a diameter equal, to the 
bend factor times the nominal thiclmess of the ma,terial~ with axis of 
bend parallel to the direction of rolling. 

Nominal Thicl~ess 
Inch 	 Type of Bend 	 Bend Factor 

Under 0.050 	 V-Block 	 1 
0.050 to 0.187, incl 	V-Block 	 2 

6.5 Properties After Precipitation Heat Treatment: 

6.5.1 Material shall conform to the following requirements after heating to 1550 F 
+ 25, holc'ing at heat for 6 hr, and cooling in air, and then heating to 1300 F 
± 25, holding at. heat for 16 hr, and cooling in air. 

6.5.1.1 Tenaile Properties: 

~ 

Tensile Strength, psi 
Yield Strength at 0.2~ Offset or 

in 2 in. Extension Under Load 
Elongation, ~ in 2 in. 

Nc~ninal Thickness, in. 
Under 0.032 
0.032 and over 

175,000 min 
at 0.0123 in. 
(E _ ~0,000~000), psi 125,000 min 

5 min 
8 min 

6.5.1.1.1 For widths 9 in. and orer, tensile teet specimens shall be taken With the 
axia perpendicular to the direction of rolling. For widths leas than 9 
in., tensile test specimens shall be taken with the axit~ parallel to the 
direction of rolling. 

6.5.1.2 Hardneas: Not loHer than Rockwell C 35 or equivalent. 

6.5.1.3 (3rain Sizes Sheet and atrip shall have grain size of ~. or finer a~ deter- 
mined by camparieon of poli~hed and etched specimens with the chart in 
ASTM E112-58T. ylaterial predaminantly !~ or finer with ~rains a~s lsrge aa 
3 is penniasible. 
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6.5.2 Material shall be capable of ineeting the following requirements after heatin~ 
to i55o F + 25, holding at heat for 6 hr, and cooling in air, and then heati.ng 
to 1300 F+ 25, holding at heat for 16 hr, and cooling in air. 

6.5.2.1 Stress-Ru ture Test at 1200 Fs A tensile teat epeciinen, maintained at 12~`0 
+ 3 while an axia atress of 87,500 psi is applied continuoue~T, eha~~I 

not rupture in less than 15 hr f or material under 0.032 in. thick or les~ 
than 23 hr for material 0.032 in. and vrer in thickness. 

7. UQ ALI'rY: Material shall be m~ltiple melted using consumable electrode 
practice in the remslt cy~cle, unless otherwise permitted, and sha.11 be 
uniform in quality and condition~ clean~ sound, and free from foreign 
materials end from internal and external imperfections detrimental to 
fabMcation or to performance of parts. 

8. TOLERANCES: Unless othextirise specified~ tolerances sha11 conform to the 
• latest issue of AM.S 22~+2 as applicable a,nd as specified below: 

8.1 Thiclmess: Table I~ Table II, and Table III. 

8.2 Flatness: Table VI and 7.~+. 

9. x~oRrs: 

9.1 Unless otherwise specified~ the vendor of the product sha71 fti.irnish with 
each shipment three copies of a report of the results of tests for chemical 
composition of each heat in the shipmsnt and the results of tests on each 
thiclaiess from each heat to determi.ne  conformance to the technical require- 
ments of this specification. This report shall include the purchase order 
number~ heat number~ material specification number~ thiclrness, size~ and 
quantity from each heat. 

9.2 Unless otherwise apecified~ the vendor of finished or semi-finished parts 
sha11 flarnish with each shipment three copies of a report showing the 
pux~chase order number~ me.terial specification number, contractor or other 
direct supplier of material, part number, and quantity. When material for 
meking pa.rts is produced or purchased by the parts vendor, that vendor 
shall inspect each lot of material to determine conformealce to the require- 
ments of this specification~ and shaLl include in the report a statement 
tha.t the material conforms~ or sha11 include copies of laboratory reports 
showing the results of tests to determine conformanee. 

10. IDE1rFrIFICATION: Unless otherwise specified, each plate~ sheet, and strip 
sha11 be marked, in the respective location indicated below, with AMS 5509, 
heat number, manufacturer's identification~ and nominal thicluiess in inches. 
The chara.cters shaLl be not less tha.n 3~8 in. in height~ shall be applied 
using a suitable marking fluid and shall be capable of being removed in hot 
alkaline clea,ning solution without rubbing. The markings shall have no 
deleterious effect on the ma.terial ar its performance. The chaxacters 
shall be sufficiently stable to withstand oxd.3.nary handling. 

10.1 Plate Flat Sheet and Flat Stri Over 6 In. in Width: Shall be marked in 
le 	wise rows of chara.cters recurrin~ at intervals not gree.ter tha.n 2 ft, 
the rowe being spaced not more than 3 in. apart and alternately staa~ered. 

10.2 Flat Strip 6 in. and Under in Width: Sha1.l be marked near one end. 
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