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MATERIAL SPECIFICATIONS 	 ,~~.~ 6-15-52 
iOCI~TV O~ ~ ►UTOMOTIV~ ~NOIN~[RS, I~o. 	4B6 L~xinptOn Av~., N~w Yark 17, N.Y. ReviNd 1-15-59 

STEII,, CORROSION AATD HFAT RFSISTANT 
13.~Cr - 26Ni - 3Mo - 1.8Ti 

1. ACKNOWLIDaMD+TTt A vendor ahall mention thi8 epeciPication number and ita reviaion 
letter in a 1 quotations and when acl~oyrledging purchaee order~. 

2. FORM: Bare, forgings, forging atock, and heading atxk. 

3. APPLICATIONs Primarily for parta and asaembliea, auch aa bolta, drnrela, fittinga, 
tnrbine diacs, and turbine nozzle asaembliea, requ3rin~ hi~h strength np to 1250 F. 

lt. COI~'OSITIONs 

~ 	 Check Analyais 
IInder Min or Over Max 

Carbon 0.08 max -- 0.01 
Manganeae 0.60 - 	1.50 0.01~ 0.0l~ 
Silicon O.L~O - 	1.00 0.05 0.05 
Phoaphorue 0.0l~0 max -- 0.005 
S~il.fnr 0.030 max -- 0.005 
Chromium 12.00 - 15.00 0.15 0.15 
Nickel 2l~.00 - 28.00 0.20 0.20 
Molybdenum 2.50 - 	3.50 0.10 0.10 
Titanium 1..55 - 	2.00 0.05 0.05 
Copper 0.50 max -- 0.03 
Aluminum 0.35 ~~ -- 0.05 
Boron 0.0010 - 	0.010 0.0001~ 0.001 

5, cox` oxs 

5.1 Bars and Forgingss Solution and precipitation heat treated. 

5.1.1 Bara 1.25 in. and under in diameter or distance between parallel sidea ahall be 
cold drajrn with not less than 15~ reduction of crosa-~ectional area. 

5.1.2 Bars over 1.25 in. in diameter or distance betkeen parallel aides shall be cold 
draxn xith not less than 15~ reduction of cros~-eectional area or ahall be hot 
rolled r~rith finiahing temperatur~ not higher than 1800 F. 

5.2 Stock for Forging or Headings ~s ordered by the forging or heading manufacturer. 

6. TDCHNICAL RDQUIRIlKIIdTS: 

6.1 Bars and Forgingas 

6.1.1 Heat Treatmenta The product shall be solution heat treated by heating to not 
lo►~er than 17 0 F but not higher than 1900 F, holding at heat for not lesa than 
1 hr, and quenching in oil or Water. It shall then be precipitation heat treat- 
ed by heating to not loker than 1250 F but not higher than ].1~00 F, holding at 
heat for not le~s than 5 hr cool~ alowly in not lesa than 5 hr to 1200 F, 
t15 holdin~.at 1200 F~ 15 ~'or not esa than 20 hr, and cooling in sir. 

Copyrlaht 1959 ~~~~ of Automotiv~ En[In~~r~. Ine. 	 Print~d In U.:. A. 
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6.1.2 T~nsile Pro ertie~s Tenaile teet epecimene cut from the prodnct and teated at 
room emperature ~hall contorm to the folloxing requirementa: 

Yfeld Strength at 
0.2~ OfPaet or at 

~cteneion Indicated 
(E ~ 29,100,000) 

~ 	 'Tenaile 	 ESctension 	Elongation Reduction 
Strength 	 Under Load 	~ in !iD 	of Area 
pai, min 	psi., min in.. in 2 in. 	min 	~, min 

Bare 	130,000 	85,000 	0.0098 	15 	 18' 
Forginga 	125,000 	80,000 	0.0095 	l0 	 12 

6.].~2.1 When a dispute occurs between pnrchaaer and vendor over the yield atrength 
value, yield atrength determinad by the offset method ahall apply. 

~6.1.3 Ha~rdneees Shall be Brinell 21t8 - 321 or equivalent. ' 

6.1.1~ Stress-Rupture Test at 1200 Fs A combination smooth and notched test specimen 
machined to the dimen~ione ahown in Fignre 1 and Table I, maintained at 1200 F 
♦ 3 s+hile an axial atresa of 60,000 pei ia applied continuously, ahall not rup- 
ture in l~ea than 15 houre. The test shall be continued to rupture, either 

j~ 	maintaining the same atreas or increasing the stress in 5000 psi incrementa 
after !~8 hours and at intervala of not lesa than 8 hr thereafter. Rupture shall 
occur in the amooth section and elongation of thie aection after rupture, mea- 
aured at room temperature, shall be not less than 5~ in l,tD if the specimen rap- 
tures in 48 hr or less and not le~s than 3~ in !4D if the epecimen rupturea in 
more than 48 haurs. 

6.1.l~.1 As an alternate procedure, separate amooth and notched teat specimens, machine 
from adjacent section~ of the aame piece, ~ri.th  gage sectiona conforming to the 
reapective d3.mensiona of Table I m~y be tested individually under the above 
conditions, including inereas~ of atress after !~8 houra. The smooth specimen 

~1 

	

	ahall not rupture in less than 15 hr and elongation after rupture, measured 
at room temperature, shall be a~ specified above. The notched apecimen need 
not be tested to rupture but shall not rupture in less time than the companion 
amooth specimen. 

6.2 Stock for Forgin~ or Headingt When a sample of stock ia forged to a test coupon 
and hea reat a~ .1.1, apecimens taken from the heat treated coupon ahall 
conPorm to the requirements of 6.1.2, 6.1.3, and 6.1.1~. If epecimens taken from 

~ the stock after heat treatment as in 6.1.1 conform to the requirementa of 6.1.2, 
6.1.3, and 6.1.1~, the teats ahall be accepted as equivalent to tests of the forged 
coupon. 

7. QUALITYt Material shall be uniform in quality and condition, clean, aound, and 
free from foreign materiala and from internal and external imperfections detri- 
mental to fabrication or to performance of parts. 

8. TOLERANCFSs Unless otherwi~e specified, tolerances shall conform to the latest 
issue of AN6 22l~1 as applicable and as specified belov: 

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

_~ 
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8.2 Bara, other than helcagons, oTer 2.75 in. in diamet~r or diatance betreen parallel 
sidea, Table II. 

9. a~o~rrrs: 

9.1 IInleaa other~ise ~pecified, the vendor of the product ahall lbrnish xith each ahi 
meat three copiea of a report of the reeulta of teata ~or chemical compoaition of 
each heat in the ahipment and the reaulta of teata on each aize from each heat to 
determine conformance to the technical reqniremarita of thia apecification. This 
report ahall inclnde the purchase order m~mber, heat riue~ber, material apecificati 
rmmber, size, and quantity from each heat. If forginga are anpplied, the part 
riumber and eize of ~tock used to mal~e the forginga shall also be inclnded. 

9.2 Unleam other~riae specified, the vendor of finiahed or semi-finiahed parts shall 
ftiirnish ~i.th each ahipment three eopies of a report ahoxing the purchaee order 
~nunber, material epecification number, contractor or other direct anpplier of 
material, part nnmber, and quantity. Whea1 material for making parta is produced 
or pnrchased by the part~ Pendor, that vendor ahall inapect each lot of material 
to det~rmine conformance to the requiremente of thia apecification, and ehall in- 
clude in the report a atatement that the material conforma, or ahall inclnde 
copiee oY laboratory reports ahoWing the resulta oP tests to detereiine conformance. 

10. IDFNTIFICA2IODTs 

10.1 Barat Individual piecea or bundlea ahall have attached a metal tag atamped xith 
the purchase order number, AM5 5733B, nominal aize, and heat rnimber, or ahall be 
boxed and the box markeci xith the eame information. In addition to the above 
identification, flata 2 x 1 in. and larger ~nd other bare 1 in. and over in dia- 
me±er or diatance betxeen parallel sidem shall be atamped vith the heat number 
within 2 in. of a~ne end. 

10.2 For 	st Shall be identified in secordance ~ith the latest iasne of AMS 2808. 

10.3 Stock for For ing or Headin : Shall be identified as agreed upon by purchaser 
ven or. 

11. RFJ DCTIONSs Mater3.a1 not conforming to this apecification or to authorized modifi 
cationa xill be subject to re3ection. 

~ 
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