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MATERIAL SPECIFICATIONS 
Issued 6-1 ~ - 9 

:OCItTV OR AUTOMOTIVt [NOIN ■tRB. Ina. 	488 L~xinpton Av~., N~w York 17, N.Y. ROVINd 11-1-59 

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

Consumable Electrode Vacuum Melted 

1. ACKNOWLEDG~NT: A vend.or shall mention this specification number and its revision 
letter in all quotationa and when acknowledging purchase orders. 

2. FORMt Bar~, forgings, forging etock, and heading stock. 

3. APPLICATIONs Primarily for parta, s~uch as turbine di~ca and rotora, ahafts, bucket 
or b a es, vanes, bolts, dow~els, flangea, and fittings, requiring high strength up 
to 1350 F and mcidation reaistance up to 1500 F. 

It. ~~r~OSI`I'IDNS 

Check Analysis 
Under Min or Over Max 

Carbon 0.08 	max -- 0.01 
Manganese I.25 	- 	2.00 0.04 0.04 
Silicon 0.10 	- 	a~8o 0.05 0.05 
~os~o~s o.o~o ~ -- 0.005 
Sulfur 0.030 max -- 0.005 
Chromivm 12.00 	- 15.00 0.15 0.15 
Nickel 21t.00 	- 28.00 0.20 0.20 
Molybdenwn 1.2~ 	- 	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 0.25 m~ -- U.05 
Copper 0.25 max -- 0.03 

5. cor~nzlzox: 

5.1 Barat Solution and precipitation heat treated, nnless otherwia~ specified. Bara 
2. in. and lesa in diffineter or diatance between parallel aides ahall be cold 
finished. 

5.2 For~in~as Solution and precipitation heat treated and deacaled, unlesa otherwise 
apecitied. 

5.3 St~for For~in~ or Headings A~ ordered by the forging or heading manufactnrer. 

6. TECHNICAL REQUIREMENTS: 

6.1 Bara and Forginga: 

6.1.1 Heat Treatnent: The product shall be aolution heat tre~ated by heating to not 
lcnrer han 1900 F but not higher than 2100 F, holding at heat for not lees than 
1 hr, and quenching in oil or water. It ahall then be precipitation he.at  treat- 
ed by h~ating to not lower than T3~ F but not higher than 11~25 F, holding at 
heat Por not leae than 5 hr~ cooling to 1200 F+ i5~ holding at heat Yor not 
lese than 20 hr, and cooling in air. 	 - 

CopYrl~ht 1959 Y~r fed~dr e} AuM~ndtha [n[in~~r~ In4 	 'rintN 1~ U. s. A. 
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6.1.1.1 Bars 0.25 in. and less in diameter may be air cooled frcen the solution heat 

treating temperature. 

I6.1.2 Tensile Properties: Tensile test specimens cut from the product and teeted at 
room temperature ahall conform to the folloWing requirements: 

Tensile Strength, psi 	 155,000 min 
Yield Strength at 0.2~ Offset or at 0.0122 in. 
in 2 in. Extension Under Load_ (E = 29,100,000), psi 	120,000 min 

Elongation, ~ in !~D 	 12 min 
Reduction of Area, ~ 	 15 min 

6.1.2.1 When radial tenaile test specimena are machined tangentially fram approximately 
the center of large disc f orginga (over 50 sq in. in croas sectional area), the 
elongation may be ae low as 10~ and the reduction of area as low as 12~. Spe- 
cimens maehined in other directions from this location are not required. 

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

6.1.3 Hardnesst Shall be Brinell 311 - 375 or equivalent. _..~.___ 

6.l.lt Stresa ~ture Test at 1300 Fs A cambination smooth and notched test specimen 
machined to the dimensions shown in Figure 1 and. Table I, maintained at 
1300 F+ 3 While an axial streas 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 atress in 5000 psi increments after 
Lt8 hr and at intervala of not less than 8 hr thereafter. Rupture ahall occur in 
the emooth section and elongation of thia aection after rupture, measured at roam 
temperature, shall be not less than 5~ in l.~D if the specimen rupturee in !~8 hr or 
leas and not less than 3~ in 14D if the apecimen ruptures in more than I~8 hours. 

1.1~.1 Aa an alternate procedure, aeparate smooth and notched teat apecimens, machined 
fram ad~aCent sections of the same piece, with gage sections confoiming to the 
reapective dimensione of Table I may be tested individually under the above con 
ditions, including increase of streas after !~8 hours. The amooth specimen 
~hall not rupture in less than 23 hr and elongation after rupture, measured at 
rocen temperature, ahall be aa apecified above. The notched specimen need not b 
teated to rupture but shall not rupture in lesa time than the co qnpanion smooth 
8pecimen. 

.2 Stock for For in or Headin : When a s~nple o£ stock ie forged to a test coupon 
and ea trea ed as in ..1, specimens taken fram the heat treated coupon shall 
conform to the requirements of 6.1.2, 6.1.3, and 6.1.lt. If apecimens taken from 
the stock after heat treatment aa in 6.1.1 conform to the requirements of 6.1.2~ 
6.1.3, and 6.1.1~~ the teats shall be accepted as ~quivalent to tests of the forged 
c oupon. 

. QU~s. Msterisl ~hall be multipl~ melted using consumabl~ electrode practice in 
the remelt cycle~ anlesa othex~rise permitted~ and shall be uniform in quality and 
condition, clean, aaund, and free from foreign material~ and from internal and ex- 
terna2 imperfectiona detrimental to fabrication or to performance of parts. 

TOLERANCE3t IInleas other~rS.ae apecified, tolerances ahall conform to the late9t 
ieane o~-AI~ 22lt1 aa applicable and as specified beloNs 

~ 

~ 

~ 
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~ 
8.1 All hexagons, and other bars 2.75 in. and under in diameter or dietance between 

parallel sides, Table I. 

8.2 Bars, other t~~an hexagons, over 2.75 in. in diameter or distance between parallel 
sides, Table II. 

9. REPORTS: 	 i 

9.1 Unless otherurise specified, the vendor of the product ahall furnish with each ahip- 
ment three copics of a report of the results of tests for chemical ccenpoaition of 
each heat in the ahipment and the results of teats on each size from each heat to 
detennine conformance to the technical requirements of this ~pecification. This 
report ahall include the purchase order number, heat nwnber, material apecification 
number, size, quantity fram each heat and a statement of specific heat treating 
temperatures and cycles ueed to provide reported mechanical propertiea. If forg- 
ings are supplied, the part number and ~ize of stock used to make the forginga 
shall also be included. 

9.2 Unless otherwi.se specified, the vendor of finished or semi-finished parta ahall 
furnish with eaeh shipment three copies of a report ahowing the purchaee order 
nunber, material specification rnunber, contractor or other direct eupplier of mate- 
rial, part number, and quantity. When material for making parts is produced or 
purchased by the part~ vendor, that vendor shall inapect each lot of material to 	, 
detennine conformance to the requirements of this specification, and shall include 
in the report a statement that the material confonns, or ehall include copies of 
laboratory reports showing the re~ults of teats to determine conformance. 

10. IDENTIFICATION: 

10.1 Barss Individual pieces or bundles shall have attached. a metal tag atamped With 
the purchase order nwnber, AMS 57l~]A,naminal aize, and heat number, or ahall be 
boxed and the box marked with the amne information. In addition to the above 
identification, flats 2 x 1 in. and larger and other bars l in. and over in di- 
ameter or distance between parallel sidea shall be staQnped Wi.th the hest number 
within 2 in. of one end. 

10.2 Forgingss Shall be identified in accordance with the late~t iasue of AMS 2808. 

10.3 Stock for Forging or Headingt Shall be identified as agreed upon by pnrchaaer wid 
vendor. 

11. REJECTIONSt Material not conforming to this apecification or to suthorized modi- 
ficationa will be sub~ect to re3ection. 

~ 
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