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AERONAUTICAL MATERIAL SPECIFICATiON AMS 53 $Z A 
Society of Automotive Engineers, inc. 

29 West 39th Street 	 Issued 12~•1-47 
New York City 	 Revised 9_1-48 

ALLOY CASTITIGS, PRECISION INVESTMENT, COEEOSION AND HEAT BESISTANT 
Cobalt Base - 25.5Cr - 10.~i - 7.5W 

1, d,C~TOWLED(~~~1_~t g vendor aha11 mention this specification number and ita revisioa 
letter in all qwotatione and when ac~ovrledging pUrchase orders. 

2. APPLICATIO~t Sma1.l parts, such as turbine bla.des and bucketa, requiring high 
etrength up to 1500 F and oxidation reeiatance up to 2000 F. 

3. COt~OSITIO~i Caetings shall conform to the follo~wings 

Carbon 
	

0~~ ~ O~ W 

2+langanese 	1.00 max 
Silicon 
	1.00 max 

Phoaphorua 
	

0.04 maa 
Sulfur 
	

0.04 maa 
~i~'1TOID~tUl1 
	

~~:N ~ li6~~ 
Nickel 
	

9.50 - 11.y0 

Tungsten 
	

?.00 - 8.00 

Iroa 
	 2.~?0 maa 

COba.lt 	remaindsr 

4. C14 '~i Castinga sha1Z be po~ared eith~er from remelted master heat metal or 
directly from a maeter heat. 1 master heat ie previouely refined metal oi a 
sin~g~e furnace charge. Gatee, ~prner, rioers, and rejected castinge shall only 
be uaed in prepaxation of maeter heata but shall not be remelted directly, 
vithout reYining, for pouring oY caeti.nge. 

5. TEST SPI~:CIMENS: 

5~i ~$,Test S~ 	t Unlee~ otherwise apecified, tensile teet apecimena 
shall be cast to re resent each master heat of inetal in caetings and, when 
requested~ shall be sunplied with the castings. The epecimene ahall be of 
standard proportion;~ with 0.25 in. diameter at the reduced parallel aection, 
sba.11 be caet to size in molds made of the same refractory aad heated to the 
eame temperature as the molda for castinge, and ehall be cooled at approximately 
the same rate as the castinga. If the matal for caetings ia given any treatMent 
swch as fluaing or cooling and reheating, meta.l for the apecimene sha].l be 
so treated ~.nd dvring snch treatment be heated to the eame mazimum temperature 
and held for approxima.tely th~ eame length of time aa the molten metal for 
ca,stinga. The temperature of the metal during pouring of the specimens st~all 
be not lower than the te~erature of the metal during pouring of the castinge. 

5.2 Bend Teet S~oee~Lmena2 Three specimene at least 0.090 in. in diameter or thicla~ess 
and approximatel.~ 2 in. in length sha7.l be caat in each mold alon.g with each caet 
part or parta. 	 ~ 

6. CO~YDITION2 ~s cast, ualeas otherwiee epecified. 

7~ TDCAWICdL BEQUIREt•S~TTS: 

7~'! ~@et 

CopyriqAt 19a8 bY s«;~ ►y of AuTOmotire Enqineers, Int. 
	 r~~~r~d ~~ u.s~. 
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7.1.1 Caetinge as cast sZ~all have l~ardness not higher tha.n aockwell C 34. 

7.1.2 Caetings aad epeci:r►ens heated at 1475 F± 10 for 50 houra ~nd cooled to room 
temperature ahall have hardneae not higher than Rockwell C 42. 

7.~ T~nsile Pronertiea: Tensile test epecimena produced in accordance with 5.1~ heated 
to 1500 F± 10. held at 1500 B± 10 for 30 min before teating, and teeted at 
1500 F± 10 at a rate of 0.045 - 0.062 in. per ninute, sbe11 conform to the 
following requirements: 

Tensile Strength, psi 	55,000 min 
$longation~ ~+ in 1 ia. 	10 min 

7.3 ~r~~t At leaet two of the specimens cast in each mold ia accordance with 5.2 
ahall withetand~ without cracking, bending at room temperature through an an~le 
of 30 ds~rees around a 0.5-in. diaanetea~. If more than one apecimen from a mold 
faile to pa.ss thie test, the dispoaition of the castinga from that mold ma,y be 
deterciined by applying a similar test to aa actual caeting or epecimene cut from 
caetinga, gates or i-annera, euch epecimene to be not leas the,n 0.090 in. in 
diameter or thic~aees. Failure of a~y such additional epecimens will be ca.uas 
for re~ection of the castinge. 

8. Q_U~I,ITYs 	 . 

8.1 Caatings ahall be unifor~n in qvality a.nd condition~ eound and free from foreign 
nateriale and from internal and external defects detrimental to fabrication or 
to performance of parts. Castings ehall have smooth surfaces and ahall be ~•rell 
cleaned. Unless otherwiee specified~ metallic ehot or grft sha.].1 not be used for 
final cleaning. 	 ~ 

8.?, When castings are broken for fracture teat~ the fracture ahall have waiform color 
and be aubetantially free from oaides and other defecta. 

8.3 Unlesa otherwise specified~ castings eha11 be produced under radiographic control. 

8.4 Inepection atandarde and procedures eha.11 be as agreed.unon by purchaser aad vendc 

A.5 Caetings sha11 not be re~aired by pinggin~. welding or other metho~s without 
written tiermieefon from ~he purc?~aser. 

9. P 	S; 

9.1 Unlesa otherwise s~ecified, the vendor or castin~s ehall furnish with each ahip- 
ment three copies of a notarized re~nort of the reaulta of tests for chenical 
composition of at least one casting from each master heat repreeented and a 
atatement tha.t the castings conform to the requirements of this epecification. 
Thie report aha11 include the purchass order number. ma,ster heat number (and code 
symbol if used), material apecification mtimber, part number, and qua.ntity from 
each heat. 

, 
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