
AEROHAUTICAL MATERIAL SPECIFICAT[OH AM~3  76 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 Issued 7_1-4g 
~ 	 New York City 	 Re~ised 

ALLOY CAST INGS, PREC IS ION INVESTBQENT, C Oi3ROS ION AND HEAT ~ES ISTANT 
Iron Base - 20Cr - 20Ni - 20Co - 3~0 - 2'W - 1Cb 

1. ACRNOWLEDGI~ATT: 	A vendor shall mention this speaification number in a12 quote ►- 
ons and when aaknowledging purchase orders. 

r ~~~ 
~E~c`u 
~Ega 2. APPLICATIONa 	Primarily small parts, suah as turbine blades or buakets, requiring 
~g o« g 	strengtt~ up to 1500 F and oxidation resistanae up to 2000 F. 	 . 
„~~~ _=ov 
o a u~, 3. C0~6POSITIONs 	Castings shall aonfcrm to the folla~ring: 
~ ~i c'~ 
Ou•-~ 

~~ ~~~~; Carbon 	 0.20 max 
~ °_ ,, ~I1gaT19SA 	 1. ~~~ ~ 	. Z ~0~ 
Ev;= E ~„~ S il iaon 	 1.00 	max 
~

~ 
Ex ° Phosphorus 	 0.03 	me~x 
E'E „ 

~vo; Sulfur 	 0.03 	max 
~~ . ~ a C hromium 	 20.00 - 22.50 ao.„ 
°~`"> Niakel 	 19.00 - 21.00 	 ~ 
`~ ~ " o~ot C obe►lt 	 18.50 - 21.04 
~W o =  Molybdenwa 	 2.50 - 	3.50 
a~ m •` Tungsten 	 2.00 - . 5.00 
9'~°" 

~ 
Columbium 	 0.75 - 	1.25 

a Nitro~en 	 0.10 - 	0.20 
Y ``°` ~L d V Iron 	 Remainder 

w~ 

~ O ~ N C p y O 

;=r„ 4. CASTING: 	Castings shall be poured either from rem~elted master heat metal or 
.~E = ~ direatly from a master heat. 	A master heat is previously refined metal of' e ►  
~°`° a o~at single furnaoe aharge. 	Gatea~ eprues, risers and re~ected aastings sh~ll 
~ggo only be used in preparation of master heats but ahall not be reanelted direatly, 
s='~ ~ withou~ rafin3ng, for pouring of aastings. 
~~~ r~o_ . 

«~ ~N 
->:- ;, 5. TEST SPEC ID~15 s 
<o;; 
~ 

~ 
~E~ 

~~°~ r>-~ 5.1 Tensile Test Speoimenst 	IInless othen~vise speaified, tensile teet speoimens 
;,~ » 
~~`` 

shall be aast to represent eaah master heat o~ mete ►1 ia aastings and~ when 
= o0 a~~~ requested, shall be aupplied vrith the Qastings. 	The speaimens shall be a~f 
°="° 	, standard proportions with 0.25 in. diameter at the rednaed pe~rallel seation, 
~o•~ E  shall be aast to size in molds made of the same refraetory and heated to the 
~°~~~ same temperature as the molds for castinge, and shall be cooled at approai- 
8 >>; m~o~ mately the same rate as the aastings. 	If the metal for aastings is given any 
°''= u~pt , treatanent suah as fluxing or aooling and reheating, metal for the apeoimens 
~;=v° shall be so treated and during suah treatment be heated to the same maximum 
-~' ~ ~~,~~tl temperature and held for approaimately the sama length of time as the molten 

'^~~> metal for o~stings. 	The temperature eS the metal during pouring of the spevi- 
~~° E  mens shall be not lower than the te~mperature of the metal during pourin~ of 
o=°~ 
u~E =  ~a+~ ths castings. 

~~~? 	'' 5.2 Bend Test Speaimens: 	Three speoimens at least 0.090 in. in diameter or thicl~ 
ness and approximately 2 in. in length ahall be aast in each mold along ~rith 
eaoh aast part or parta. 	 . 

Copyrighf 19[~H by Sxiety of Automotive Engineers, Inc. 	 ~~~~f~d in U.SA. 
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6, CONDITIONs As aast, wzless othenvise specified. 

7. TECffiVICAL REQIII}~EDRENTS ;~ 

7.1 Hardnesat 

?.1.1 Castings a~ aast ahE~ll have hardness not higher than Roak~rell C21. 

7.1.2 Castings and speaim~~ns, after being heated at 1~475 F+ l0 for 50 hours and 
cooled to room te~purature, shall have hardness not higher tha,a Rookwell C28• 

7.2 Tensile Propertiess 7'ensile test speoimiens produoed in accordance with 5.1, 
~ 	heated to 1500 F+ 10, held at 1500 F+ 10 for 30 minutes before testing, 

and tested at 1500 F-I• 1.0 at a rate of 0.045 - 0.062 in. per minute ehall 
conPorm to fihe followi.ng requirementss 

, 	 Ten.;ile Strength, pei 	45,000 min 	~ 
Eloz~gation, ~ in 1 ia. 	15 min 

7.3 
 ~'

~in t At least t~vc~ of the speoimena aast in each mold in accordance with 
. s all withstand, v~rithout oraaking, bending at room temperature, through 

an angle.of 30 degreea around a 0.5 in. diameter. If more than one speaimen 
fram a m~old fails to ~~ass this test, the disposition of the castings from that 
mold may be determin~ed. by applying a similar test to an actual oasting or speci- 
mens cut f rom oastinge~ gates or'runners, suah speoirnens to be not less than 
0.090 in. in. diameter or thiclmess. Failure oP ar~y sucsh Qdditional speoim~s 
will be oause Por re~ecstion of the aastings. 

8. QUALITY's _~ 
8.1 Castings s;~all be uniforni ia quality and c.ondition, sound and free fram Pore~grr 

materials and from intern,al and external defeats detrimen~be~l to fabriQStion 
or to performaace o~ pa rts. Castings shall ha4e smooth surfaces a.nd shall 
be ~+rell cleaned. IIaless otherwise speaified, metallio shot or grit shall mt 
be used for Pinal cleaning. 

8•2 YVhen castings are broken f or fr~oture test, the fracture shall have a uniform 
color a~d be subs~anti.ally free fraea oxides and other defects. 

8.3 IInless otherwise speaified~ oastings shall ba produced un~ier radiographic aon- 
trol. 

8.~ Inapeotion standards a;~d prooeduroa ahall b~ as agraed upon by purohaser and 
vendor. 	 ' 

8.5 Castinge shall not be repaired by plugging, welding or other methods rrithout 
written permissioa fro:m the purohaser. 

~ 

9. F~PORTS: 

9.1 Unless ctherwise speoi:Pied~ ths vendor of castings shall f'urnish With eaoh 
shipm~ent three copies af a notarised report oP the results o~f tests for ohemi- 
aal oomposition of ee ►c;h master heat represented~ arid s statement that the aast- 
ings oonform to the re~~uirements of this specification. This report shall i n- 
olude the purahase ord~~r number, m~ster heat number (and code symbol if used), 
material apeaifiaation number~ part n~ber, and quantity from each heat. 

'~ 
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