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Carbon 
Manganese 

~ 	 Silicon 
Phosphorus 
S~lfur 
Chromium 
Nickel 

Molybdenum 
~tr311j.U1II 
Boron 
Aluminum 
Copper 

~ • 08 IIk'~X 

1.25 - 2.00 
0.10 - 0.80 
0.0l~0 max 
0.03o max 
12.00 - 15.00 

21~.00 - 28.00 
1.25 - 2.25 
2.70 - 3.30 
o.olo - 0.030 

0.25 ~ 
0.25 max 

AERONAUTICAL 
	

AMS5741B 
MATERIAL SPECIFICATIONS 	 luusd 6_15-5!9 
80C16TY OF AUTOMOTIVE ENOINEER8, Ino, 	486 L~xlnpton Av~. , N~w York ~7, N.Y. Revls~dl].~~5~(j~ 

STFEL~ CORROSION AND HEAT RESISTANT 
13.5Cr - 26Ni - 1.75Mo - ~3Ti 

Consumable Electrode Vacuum Melted 

1. ACKNOWLEDC~~NT: A vendor shall mention this specificat,ion number and its 
revz,s on et r in a11 quotations and when acirnowledging purchase orders. 

2. FORM: Bars~ forgings~ forging stock~ and heading stock. 

3. APPLICATION: Primarily for parts, such as turbine discs and rotors, shafts~ 
buc sete or bl.ades~ vanss~ bolts~ dowels~ flanges, and fittings~ requiring high 
stxengt~h up to 1350 F and oxidation resistance up to 1500 F. 

!~. CO~dYOSITION: 

It.l Check Anal sis: Composition variations shall meet the requirements of the 
a s a. s sue of.  ~S 221~8. 

5. CONDITION: 

5.1 Bars: Solution and precipitation heat treated, unless othe~se specified. Bars 
.7 in. and less in diameter or distance between parallel sides shall be cold 

finished. 

5.2 For n s: Solution and precipitation heat treated and descaled~ unless 
other~ise specified. 

5•3 Stock for Forging or Heading: As ordered by the forging or heading manufacturer. 

6. ~c~zcaL ~euix~NTS: 

6.1 Bars and Forginge: 

6.1.1 Heat Treatraent: The product shall be solut3on heat treated by heating to not 
~ixer an 	0 F but not higher than 2100 F~ holding at heat for not lesa than 
1 hr, and quenching in oil or water. It shall then be precipitat~ion heat 
treated by heat3.ng to not lower than 1300 F but not higher tn~r, ~425 F, holding 
at heat for not less than 5 hr~ cooling to 1200 F+ 15~ holding at heat for not 
les~ than 20 hr~ and cooling in air. 	 - 

CooYrltht 19~ b1~ Seol~b ef Automotiv~ [n~in~~r~. Ina 	 PrintN In U. 5. 0. 
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- 2 - 
6.1.1.1 Bars 0.25 in. and less in diameter may be air cooled from the solution heat 

treating temperature. 

6.1.2 Tensile Properties: Tensile test specimens cut from tdie product and tested at 
room temperature shall conform to the following requireraents: 

Tensile Stren~th~ psi 	 155,000 min 
Yield Strenbth at 0.2~ Offset or at 0.0122 in. 

in 2 in. Extension Under Load (E = 29~100~000)~ psi 	120~000 min 
r+].ongation~ ~ in 1iD 	 12 min 
Reduction of Area, ~ 	 15 min 

6.1.2.1 YVhen tensile test specimens are machined tan~entially from approxi.mately the 
center of large disc forgings (over 50 sq in. in cross sectional area)~ the 
elongation may be as low as lOp and t~he reduction of area as low as 12~. 
Specimens machined i.n other direct~ions from this location are not required. 

6.1.2.2 Y6'hen a dispute occurs between purchaser and vendor over the yield strength 
value, yield strength detez~n ►i.ned by the offset met~hod shall apply. 

b...1.3 Hardness: Shall be Brinell 311 - 375 or equivalent. 

6.~.l~ Streas-FZuPture Test at -1300 F: A combination smooth and notched test specimen 
machined to the dimensions shown i.n Figure 1 and Table I, maintained at 
1300 F t 3 while an axial stress of 65,000 psi is applied continuously~ shall 
no.t rupture in less than 23 hours. The test shall be continued to rupture~ 
either maintaining the same stress or increasin~ the stress in 5000 psi incre- 
ments after I~8 hr and at intervals of not less than 8 hr thereafter. Rupture 
ahall occur in the smooth section and elon ;;ation of this section after rupture, 
measured at roam temperature~ shall be not less than 5~ in !jD if the specimen 
ruptures in !t8 hr or lesa and not less than 3~ in L~ if the specimen ruptures 
in more than 1t8 hours. 

6.1.4.1 As an alternate procedure~ separate smooth and notched test specimens, 
machined fram adjacent sections of the same piece, with gage sections con- 
forming to the respective dimensions of Table I may be tested individually 
under the above conditions~ including increase of stress after !~8 hours. The 
smootdl specimen shall not rupture in less than 23 hr and elongation after 
rupture, measured at room temperature~ shall be as specified above. The 
notched specimen need not be tested to rupture but shall not rupture in less 
ti.me than the campanion smooth specimen. 

6.2 Stock for For in or Headin : When a sample of stock is forged to a test coupon 
and heat treated as in .l.l, specimens taken fr~ the heat treated coupon shall 
conform to the requirements of 6.1.2~ 6.1.3, and 6.1.4. If specimens taken from 
the stock after heat treatxnent as in 6.1.1 conform to the requirements of 6.1.2~ 
6.1.3, and 6.1.1~, the tests shall be accepted as equivalent to tests of the 
forged coup~n. 

~ 

~ 

7. QUALITY: Material shall be multiple melted using consumable electrode practice in 
e remelt cycle, unless otherwise pexmitted. The product shall be uniform in 

quality and condition, clean, sound, and free from foreign materials and from 
internal and external im~erfections deLrimental to fabrication or to performance 
of parts. ~ 
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8. TOLERANCES: Unless otherwise specified~ tolerances shall conform to the latest 

ssu~ e o~AMS 22l~1 as applicable and as specified below; 

8.1 All hexagons, and other bars 2.75 in. and under in diameter or distance between 
parallel sidea, Table I. 

8.2 Bars~ other than hexagons~ over 2.75 in.in  diameter or distance bet~reen parallel 
sides, Table II. 

9. REPORTS: 

9.1 Unless otherwS.se specified, the vendor of the product shall furnish with each shi 
ment three copies of a report of the results of tests for chemical composition of 
each heat in the shipment and t,he rest?lts of tests on each size fro~n each heat to 
det.~rmine conformance to the technica.l. requirements of this specification. This 
report shall include the purchase order number, heat number, material specj.f ica- 
tion number, size, and quantity from each heat. If forgings are supplied~ the 
part number and size of stock used to make the forgings shall also be included. 

9.2 Unless otrervrise speca.fied~ the vendor of fini.shed or serai-fi.nished parts shall 
furnish with each shipment three copies of a report showing the purchase order 
number, material specification number, contractor or other direct ~upplier of 
material, part number~ an~. quantity. ~Nhen material for making parts is produced 
or purcriased by the parts vendor, that vendor shall inspect each lot of material 
to determine confor.mance to the requirements of this specification, and shall 
include in the report a stat~ement that the material conforms, or shall include 
copies of laboratory reports showin~ the re~ults of tests to determine conforcnance 

10. IDENTIFIGATION: 

lU.l Bars: Individual pieces or bundles shall have attached a metal or plastic tag 
embossed ~zth the purchase order number, AMS 57l;1F~, r.ominal size, and heat 
number, or shall be boxed and the box marked with the same informat:ion. In 
addition to the above identif'ication, flats 2 x 1 in. and larger and other bars 
1 in. and over in diameter or distance between parallel sides shall be stamped 
with the heat number v+ithin 2 in. of ona end. 

10.2 Forgings: Shall be identified in accordance with the latest issue of AMS 2808. 

1Q.3 Stock for Forging or Headin~: Shall be identified as agreed upon by purchaser 
and vendor. 

11. REJECTIONS: Material not conforming to this specification or to authorized modi- 
ica~t'-ions vrill be subject to rejection. 

~ 
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