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AERONAUTICAL MATERIAL SPECIFICATION AMS 5390 
Society of Automotive Engineer:, Inc. 

29 West 39ih Street 	 Issued 8-15-55 
New York City 	 R~~;,~d 

ALLOY C1~STI1~'GS~ PRECISION INVESTNIENT~ CORRdSION AND HEAT RESISTANP 
Nickel Base - 22Cr - 1.5Ca - 9Mo - 0.6W - 18.5Fe 

1. ACKNCIWIEDGMEIJrs A vendor shall mention this specification number in all quota- 
ons an w en acknowledging purchase orders. 

2. APPLICATIONs~ Primarily for parts such as turbine shroud segments and turbine 
vanes req ring oxidation resistance up t o 2200 F~ and relatively high stxength 
abov~e 1500 F. 

3. COASPOSITIONr Castings sha11 conform to the following: 

Check Analysis 
Under Min or Over Max 

Carbon 0.20 max •- 0.01 
Manganese 1.00 	max -- 0.03 
Silicon 1.G0 max -- ~.~5 
Phosphorus 0.0l~0 max -- 0.005 
Sulfur 0.03C~ max -- O.0O5 
cnromi.,un 20.50 - 2:.00 0.25 0.25 
coo~.t o.50 - 	2.50 0.05 0.05 
Molybdenum 8.00 - 10.C~G 0.10 0.10 
Tungs'~.,~n 0,20 - 	1.00 O.C14 0.0lt 
Iron 17.00 - 20.~0 0.20 0.20 
Nickel remainder -- -- 

lt. CASIING: Castings shall be poured either f`rom remelted master heat metal or 
rec 	from a master heat. A master heat is refined metal of a single flu~nace 

charge. G ates~ sprues, risers, and re~ected castings shall be used on~y in pre- 
paration of master heats; they shall not be remelted directly~ without refining, 
for pouring of castings. When pezmitted by purchaser~ metal in the form of snot 
fram more than one master heat may be uniformly blended together to form a master 
heat lot; the total weight of rrretal in a master heat lot shall not exceed 7000 
pounds. 

K. TEST SPECIl"'lENSs 

5.1 'Pensile Test Specimens: Unless otherwise specified, tensile test spec3mens 
sha 1 be cast to represent each master heat or master heat lot of inetal in 
ca.stings and'  when requested~ shall be supplied with the castings. The 
specimens shall be of standard proportions with 0.25 in. diameter at the re- 
duced paral.lel section '  sha].l be cast to size in molds made of the same 
refractory and heated to the same temperature as the molds for castings~ and 
shall be cooled at approximately the same rate as the castings. If the metal 
for castings is given any treatment such as fluxing or cooling and reheating~ 
metal for the specimens shall be so treated. 

5.2 Bend Test Specimens: When arc melting is used for Froducing castings~ three 
specimens at least 0.090 in, in diarr,eter or thickness and a.pproximately Z in. 
in length shall. be  cast in each mold alon~ with each cast part or parts. 

6. C()NDITTGr1: As cast, unless otherwise specified. 

CoprrlQht~.955 by Soclety  of Automotive Enttlneers. Inc. 	 Printed In U. S. A. 
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7. TECFiNICAL REQUIF~MENTS: 

7.1 Tensile Pro erties: Tensile test spec;imens prodizced in accordance with 5.1~ 
hea ed to 1 	F+ 10~ held at 15~ F¢'10 for 3~~ r~tinm before testing~ and tested 
at 1500 F+ 10 at a rat~e of O.o45°OoO~ in. per rnin, shall conform to the follow~ 
ing requirements. If supplied tensilE: test spec'.imens fail to meet requirements 
or are not avai.lable~ suitable specimE;ns may be prepared from castings for testo 

Tensile Strength, psi 	35~,000 min 
Elongation~ ~ in 1 inu 	 12 min 

7.2 Hardness: 

7.2.1 Castings as cast shall have hardneat~ not highe7• than Rockwell B 96 or equiva~ 
lent. 

7.2.2 Castings and s~cimens after being heated at 1l~75 F+ 10 for 50 hr and cooled 
to room temperature shall have hardness not hi~;her tFian Rockwell C 21~ or. equi 
lent. 

7.3 Bendings~ At leas~ two of the specimeYis east in e;ach mold in accordanee with 5.2 
shalT~withstand, wi.thout cracking, bending at room tanperature through an angle 
of 30 deg around a 0.5 ~in. diameter. If more th~~n one specimen from a mold fails 
to pass this test'  the disposition of the castin€;s from that mold may be deter— 
mined by applying a similar test to an actual ca,ting or to specimens cut from 
castings~ gates~ or runners. Such spec3mens sha7L1 be not less than 0.090 in. in 
diameter or thickness. Failure of ar~r such addii;ional specimens will be cause 
Yor rE:~~ec ~ion of the castings. UnlesS othezRai.se specified~ bend test shall be 
performed 'oy producer of castings. 

8. QUALITY s  

8.1 Castings sha13 '~e unifo:rm in quality and conditicrn~ sound '  and free from forEign 
ma~erials and from internal and exterrial dsfects detrimental to fabrication or 
to performance of partso Castings shall hava smooth surfaces and shall be well 
cleaned. Unless other*aise specified 9  metallic shot or grit shall not be used for 
final cleaning. 

8.2 When castings are brokP:n for fracture test~ the j'racture shall have uniform color 
and be substantially fr~e from oxides and other clefects. 

~3.3 Radiographi.c and other quality standaz •ds shall bE: as agreed upon by purchaser 
and vendor. 

8.!~ Unless other~•sise specif:ied~ castings ~ hall be pro~duced under radiographic control 
This shall consist of radiographic ex~unination of' cast~ngs until proper foundry 
technique~ which will p:roduc3 castings f~ee from harmf~l internal 3efects~ is 
established for each pa:rt number 9  and of pro~uctj.on castings as necessary to 
ensure maintena~ce of s~atisfactory qua~3.ity. 

8.5 Castings shall not be r~~pai_red by plu~;ging, weldi.n~, ~r other methods, 
without written permiss:ion from purchaser. 
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