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AERONAUTICAL 	 ~AMS 5741 
MATERIAL SPECIFICATIONS 

~~~~ 
80CItTV OR AUTOMOTIVa ENOINlsR8, Ino. 	486 L~xinpton Av~., N~w York 17, N.Y. RevlNd 

STEEL, CORROSION AND HEAT RESISTANr 
13.5Cr - 26Ni - 1.75Mo - 3Ti 

Consumable Electrode Vacuum Melted 

1. ACKNOWLEDGMENTt A vendor shall mention this specificatlon nuQnber in all quotations 
and when accnowledging purchase or.ders. 

2. FORMt Bar~, forgittgs, forging atock, and heading stock. 

3. APPLICATIONs Primarily for parts, sxaG~t as turbine disca and rotora, ahafts, bucke 
or b s es, vanes, bolts, dowels, flanges, and fittings, requiring high strength up 
to 1350 F and oxidation reaistance up to 1500 F. 

4. CONSPOSITIONt 

Check Analyais 
Under Min or Oner Max 

Carbon 0.08 	max -- 0.01 
Manganese 1.25 	- 	2. pp 0.04 0.0lt 
Silicon 0.10 	- 	0.8G 0.05 0.05 
Phosphorus 0.01t0 mgx -- 0.005 

Sulfur 0.030 max -- 0.005 
Chromivm 12.00 	- 15.00 0.15 0.15 
Nickel 2l~.00 	- 28.00 0.20 0.20 
Molybdenwn 1.25 	- 	2.25 0.05 0.05 
Titanium 2.70 	- 	3.30 0.05 0.05 
Boron 0.025 - 	0.12 0.005 0.01 
Aluminwn o.25 m~  --  0.05 
Copper 0.25 max -- 0.03 

5. corr~~: 

5.1 Bara: Solution and precipitation heat treated, unles~ otherwise specified. Bara 
2. in. and. less in diameter or diatance between parallel aides ~hall be cold 
~finished. 

5.2 Forgingas Solution and precipitation heat treated and de.scaled, unless otherwiae 
specified. 

5.3 Stock for Forging or Headin~s Aa ordered by the forging or heading manufacturer. 

6. TECHAiICAL REQUIREMENTS t  

6.1 Bars and Forgings: 

6.1.1 Heat Treatmentt The prodtzct ahall be aolution heat treated by heating to not 
lower than 1900 F but not higher than 2100 F, holding at heat for r~ot lesa than 
1 hr, and quenching in oil or water. It shall then be precipitation heat treat- 
ed by h~ating to not lower than 1300 F but not higher than ].l125"F, holding at 
heat for not leas than 5 hr, cooling to 1200 F+ i5~ holding at heat for not 
leas than 20 hr, and cooling in air. 	 - 

CopYrltht 1959 ~r Sool~pr of Aulomoth~ [e~ln~~n. Ina 	 'rintN la Y. R A. 
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6.1.1.1 Bars 0.25 in. and less in diameter may be air cooled froan the solution heat 
treating temperature. 

I6.1.2 Tensile Propertiess Tensile test specimens cut from the product and tested at 
room temperature shall conform te tY:e following requi.rementas 

Ten~ile Strength, psi 	 155,000 min 
Yield Stren~th at 0.2 ~ Offset or at 0.0122 in. 
in 2 in. Extension Under Load (E = 29,1OD,000), psi 	120,000 min 

Elongation, ~ in 1tD 	 12 min 
Reducti,on of Area, ~ 	 15 min 

6.1.2.1 When radial tensile test specimens are machined tangentially fran approximately 
the cent~er of la^ge disc forginga (over 50 sq in. in cross sectional area), the 
elongation may be ae low as 10;6 and the reduction of area as low a~ 12~. Spe- 
cimens machined in other directions from this location are not required. 

6.1.2.2 When a dispute occurs between purchaser and. vend.or over the yield strength 
value, yield strength detennined by the offset method shall apply. 

6.1.3 Hardnesss Shall be Brinell 311 - 375 or equivalent. ~~ 
6.1.1t Stress Rupture Test at 1300 Fs A cambination smooth and notched test specimen 

machined to the dimensions shown in Figure 1 and. Table I, maintai.nQ3 at 
1300 F+ 3 while an axial stress of 65,000 psi is applied continuously, shall not 
rupture in less than 23 hours. The test shall be continued to rupture, either 
maintaining the same stress or increasing the stress in 5000 psi increments after 
1t8 hr and at intervals of not le~s than 8 hr thereafter. F~.ipture shall occur in 
the smooth section and elongation of thia section after rupture, measured at romn 
temperatu.re, sha11 be not less than ~;~ in 1~D if the specimen ruptures in ~.18 hr or 
less and not less than 3~ in 4D if the spec'imen ruptures in more than lt8 hours. 

1.lt.l As an alternate procedure, separate smooth and notched test specimens, machined 
from ad~acent sections of the same piece, with gage sections confoYming to the 
respective dimensiona of Table I may be test~ed individually under the above con- 
ditions, including increase of stress after 1~8 hours. The smooth apecimen 
ahall not rupture in leas than 23 . hr and elongation after rupture, measured at 
rocxn temperature, shall be as specified above. The notched specimen need not be 
tested to rupture but shall not rupture in less time than the campanion smooth 
speci~nen. 

.2 Stock for Forgin or Headin : When a sample of stock is forged to a teat coupon 
and hea treated as in ..1, specimens taken fram the heat treated coupon ahall 
conform to the requirement4 of 6.1.2, 6.1.,3, and 6.1.Lt. If specimens taken from 
the stock after heat treatment as in b.l.l conform to the requirements of 6.1.2, 
b.1.3, and 6.l.Lt, the tests shall be accepte~ as equivalent to tests of the forged 
c oupon. 

. QUALITYs Msterial shall be multiple melted uaing consumable electrode practice in 
the-remelt cycle, unless otherwi~e permitted, and shall be unif onn in quality and 
condition, clean, sound, and free from foreign materials and from internal and ex- 
ternal imperfections detrimental to fabrication or to performance of parts. 

. TOLERANCESi Unless otherwise specified, tolerances shall conform to the latest 
issu—~AMS 22It1 as applicable and as ~pecified below: 

/ 

/ 

~ 
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