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AERONAUTICAL MATERIAL SPECIFICATION AMS 57ZS 
Society of Automodve En~ineers, inc. 	 ~ 

29 west 39th Saeac 	 t,.oed 12-1-51 

New York City 	 R~,,;,~d 
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STEEL, CORROSION AAiD HEAT RESISTANT 
16Cr - 25N1 - 6Mo 

gellogg Eleotric Ingot Prooess 

1. ACSNO~WL~D(~MENT: A vendor shall mentioa this specifiaatioa nutnber in all 
quo a ions an~ when aclrnowled~ing pur.ahase orders. 

2. FORMs Forgings 

3. APPLICATION: Primarily for turbine wheels and disas, for uae up to 1580 F. 

4. CO~OSITIOMs 

Cl'bBCjC ~T181~7318 

Un er n or over Max 

Carbott 0.12 	maa -- 0.01 
Mange~nese 2.00 	max , 0.04 
311ioon 1.00 	max • 	-- 0.06 
Phoaphorus 0.030 ma~c -- O.00b 
Sulfur 0.030 max -- 0.005 

Chromi~ 15.00 - 17•50 0.20 0.20 
Niokel 24.00 - 27.00 0.20 0.20 
Molybdenum 5.5p - 	7.00 0.14 0.10 
Nitrogen 0•10 - 	0•20 0.03 0.08 
Copper p ~ sp ~ -~- 0.03 

b. CONDITION: 

b.l Ingots~For forging stock shall be prepared sa ordered by the.forging manu- 
facturer. 

6.2 IIaless otherwise speciPied, ingots shall be hot forged, and resulting forg- 
ings hot-aold worked and stress relieved as follaws: 

5.2.1 Hot forging oP ingo~s iiYto required shape for subsequent hot-aold working 
shall be done by pressing or hammering. The temperature to v~rhich stock far 
presaing or hammering shall be heated shall not exceed 2000 F and atook 
shall be thoroughly eusd uniformly heated throughout the sectiona before ar~y 
working is done. The tempersture st which hot working shall aease she~ll be 
not lrn~er than 1780 F. 

b.2.2 YPhen a forging h~s been finished to desired hot shape, it shall be 000led in 
still air to room temperature and inspected far surPe~ce imperfeations. Im- 
perfeotions of.suah a nature e~s small cracks or seams, may be removed~by 
grinding or other suitable means. 	 . 

5.2.3 The forging shall be hot-aold ~rorked as Pollawss Heat uniformly throughout 
to a temperature not hi~her than 1260 F and then work to finished eize in 
suitable diea, either by pressing or hammering. 
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5.2.4 Far~gings shall be stress-relieved by heating at 1200-1220 F, holding at 

temperature not less than 4 hr.per inah of maximum cross seation, follrnved 
by air aooling. 

6. TECHNICAL REQUIREMENT3s 

6.1 Tensile Properties: IInless otherwise speaified, specimena cut from forgings 
wi 	e axis approximately parallel to the forging flaw lines shall conform 	to 
the Pollorring requirements: 

Tensile Strength, psi 	 100,000 min 
Yield Strength at 0.2f offset or at 0.0096 inch in 2 in. 

extension under load (Based on E =28,500,000), psi 	gp,000 min 
Elongetion, f in 4D 	 10 min 
Reduction of Area, ~ 	 lb min 

6.2 Hartineasr Brinell 241-293 or equivalent. 

6.3 Stress-Rupture Test at 1200 Ft Specimens aut from forgings with the axis ap- 
prox ma e y psra e o e orging flow lines shall be capable of ineeting,the 
following requirementa: 

6.3.1 A tensile test specimen, maintained at 1200 F+ 3 while an aaial load oP 
44,000 psi is applied continuously, shall not rupture in less than 100 hours. 
The test shall be continued, after the 100 houre, until the epecimen rupturesD 
either maintaining the same load or increasing the load to not over 50~000 psi 
as necessary to produce rupture. In either case, the elongation after rupture 
measured at room temparature shall be not less than 15f in 4D. 	~ 

?. QUALITY: 

7.1 Material shall be uniform in quality and condition, clean, sound, and free from 
foreign materials and from internal and external dePects detrimental to fabri- 
oation or to performance oP parts. 

7.2 IInless otherwise speaified, ingots for forging atock ahaTl be inspeoted by suoh 
processes as may be agreed upon by purohaser and vendor, to determine the fit- 
ness af the material for making finished forgings. 

7.3~ Inapection standards and proaedures for finished forginga shall be as agreed 
upon by purchaser and vendor. 

8. REPORTSt 

8.1 Unleas otherwise specifie d, the vendor of forgings shall furnish with eaoh 
ahipment three copies of e report of the reaulta oP tests Por chemical compo- 
sition and tensile properties. This report shall inalude the purchase order 
number, part number or size, aerial number of each forging when required, ingot 
number, and material specification number. 
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