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MATERIAL SPECIFICATIONS 	 ~~~~ 5_1_5~ 
iOCItTr O~ AYTOMOTIVt SNOINttRi. Ino. 	48a L~xlnptOn Av~., N~w Vork 17, N.Y. qeYlNd 1-15-{jQ 

ALLOY, CORROSION AAID HEAT F{ESIS.PAI~ 
Nickel Ba.se - 22Cr - 1.5Co - gMp  - 0.6W - 18.5F~e 

l. ACKNOWLEDGD'~': A vendor shall msntion this specification number and its 
revision letter in a11 quotations and when acl~owledging purchase orders. 

2. FpRh4: Bars~ forgings~ flash welded rings~ and stock for forgings or i'lash 
~ welded rings. 

3. APPLICATION: Primarily for parts and assemblies, such as turbine rotors~ 
~ shafts~ flan~es~ buckets~ and bolts, requiri.ng oxidation resistance up to 

2200 I'~ and relatively high. strength above 1500 F. 

~+. COMPOSITION: 

Check Analysis 
Under Min or Over I~7ax 

Carbon 0.05 - 	0.15 0.01 0.01 
Nlaxiganese 1.00 	max -- p,p3 
silican l.00 	max -- p,o5 
Phosphorus 0.0~+0 max -- 0.005 
Sulfur 0.030 max -- 0.005 
Chromium 20.50 - 23.00 0.25 0.25 
Cobalt o.50 - 	2.50 0.05 0.05 
r7olybdenum 3.00 - 10.00 0.10 0.10 
Tun~sten 0.20 - 	1.00 0.0~+ 0.0~+ 
Tron 17.00 - 20.00 C.20 0.20 
Tdickel rernainder -- __ 

5. CONDITION: 

~ 5.1 Bars, r'or~in~s, and Flash T~lelded Rings: Solution heat treated. 

5.1.1 Bars less than 0.75 in. in di~ter or czistance between paral.lel sides shall 
be de scal.ed. 

5.1.2 Br~rs 0.75 in. and over in diarr~ter or u.istance between para.11el . sides sha11 
be centerless ~round. 

5.1.3 F'lash welded rin~s shall not be suppliecl unless specified or permitted.on 
~ 	purchaser's part ciraz,rin.~. ?~dhen supplied, they shall 'be manuiactured in 

accorcla.~ce with the latest issue oi ~~~5 7~-~0., unless otherwise specified. 

5.2 Stock for Fornings or Flash Welded Rings: As ordered ry the for~ir.~ or flash 
~ welded ring rr,anufacturer. 

CooYrls~t 196~ bl~ Soal~b of Automoth~ Ensin~~ra, Ine. 	 rrintN In U. i. A. 
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6. T~CHIVICAL R~QUIR~MENTS: 	

• 
~ 6.1 Bars, Forgings, and Flash Welded Rings: 

6.1.1 Heat Treatment: The product shall be solution heat treated by heating to 
2150 F- 25, holdin~ at heat for not less than the time indicated below, 
and either quenchir~ in water or rapid air cooling. 

Nominal Diameter or 
Maximum Cross Section 
	 Time at Heat 

Inches 
	 min 

0.5 and under 
Over 0.5 to 1.0, inc.l 
Over 1.0 to 2.0, incl 

6.1.2 Hardness: 

6.1.2.1 Bars: Sha11 have hardness not higher than Brinell 2~+1 or equivalent 
when taken approximately midway between surface and center. 

6.1.2.2 Forgi s.and Flash Welded Rings: Shall have hardness not higher than 
~ 	Brinell 2 1 or equivalent. 

b.1.3 Stress-Rupture Test at 1500 Fs Specimens taken from bars and forein~s, and 
~ 	from parent metal of flash welded rings, shall be capable of ineetinp the 

followin~ requirements: 

6.1.3.1 The tensile specimen maintained at 1500 F+ 5 while an axial stress of 
15,000 psi is applied continuously shall not rupture in less than 2!~ h~urs. 
The test shall be continued, after the ?_Lt hr, until the specimen ruptures, 
either maintaining the same stress or increasin~ the stress to not over 
25,000 psi as necessary to produce rupture. In either case, the eloneati~r 
after rupture, measured at roorr, temperature, shal.l be not less than 10~ 
in !~D . 

7. QUAI~ITY: Material shall be uniform in quality and condition, clean, sound, 
and free from foreign materials and from internal and external imperfections 
detrimental to fab rication or to performance of parts. 

3. TOLERANCES: Unless otherwise a.greed upon by purchaser and vendor, tolerances 
shall conform to the latest issue of AMS 2261 as applicable. 

g. ~PO~rs: 

9.1 Unless otherwise specified~ the vendor of the product sha11 ftzrnish ~aith each 
shipment three copies of a report of the results of tests for chemical 
composition of each heat in the shipment~ and the results of tests on each 

~ size from each heat to determine conformance to the teehnical requirements 
of this specification. This report sha.11 include the purchase order nurnber~. 
heat number, material specification number, size, and qua.ntity from each heat. 
If forgings are supplied~ the part number and size of stock used to ma,ke the 
forgings shall also be included. 
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