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AERONAUTICAL MATERIAL SPECIFICATION AMS 53$8 
Society of Automotive F.n~ineers, I~c. 

' 	 2s wa~ 3sth sa~et 	 ,•,~~ 6-1,5-52 
New Yoek City 	 R~v;,ed 

~4LLOY CASTINGS, PRECISION INVESZNIENT, CORROSION AND HEAT RFSISTl~NT 
Nickel Base - 17NIo - 16Cr - 6Fe - 5W 

1. ACKNOWLID(~~ENT: A vendor shall mention this specification number in all 
quotations and when aclmowledging purchase orders. 	 ~ 

2. APPLICATION: Primarily for small parts, such as nozzle guide vanes~ requiring 
high strength up to approximately 1500 F, and oxidation resistance up to 1800 F. 

3. 	COMPUSITION: 	Castings shall confoxm to the following: 

Carbon 0.15 	max 
Ma¢~ganese 1.0 	ria~c 
Silicon 1.0 	max 
Chromium 15.5 	- 17.5 
Cobalt, if determi.ned 2.5 	max 
Molybd.enurr~ 16.0 	- 18.0 

~ ~ngsten 3•75 - 	5•25 
~ 	Iron 4.5 	- 	7.0 

Aanadium ~ 	0.20 - 	0.60 
Nickel + Cobalt remainder 

1~. CASTING: Castings shall be poured either from remelted master heat metal or 
directly from a master heat. A master hea~ is previously refined metal of a 

~6 single fu.rnace charge. Gates, sprues, risers and rejected castings shall only 
be used in preparation of a master heat; they shall not be remelted directly, 
without refining~ for pouring of castings. When permi.tted by purchaser~ metal 
in the form of shot from more than one master heat may be uniformly blended 
together to form a master heat lot; the total wei~ht of inetal in a master heat 
lot shall not exceed 7000 pounds. 

5. TEST SPECIMENS: 

5.1 Tensile Test Specimens: Unless otherwise specified~ tensile tzst specimens 
shall be cast to represent each master heat of inetal in castings and '  when 
requested~ shall be supplied with the castings. 2'he specimens shall be of 
standard proportions with 0.25 in. diameter at the reduced parallel section 
and shall 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 approxi- 
mately the same rate as the castings. If the metal for castings is given any 
treatanent such as fluxing or cooling and reheat~ing, metal for the specimens 
sha11 be so treated and during such treatment be heated to the same maximum 
temperature and held for approximately the same length of time as the molten 
metal for castings. The temperature of the metal during pouring of the speci- 
mens shall be not lower than the temperature of the metal during pouring of 
the castings. 

5.2 Bend Test Specimens: Three specimens at least 0.090 in. in diameter or thick- 
ness and approximately.2 in. in length shall be cast in each mold along with 
each cast part or paxts. 
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6. CONDITION: As cast, unle;~s oth~erwise specified. 

7. TECHNICAL RE~UIRIl+'IENTS: 	 ~ 

7.1 Hardness: 

7.1.1 Castings as cast shall have llardness :no.t higher than ~ckwell C.21. 

7.1.2 Castings and specimens,, after ~being h~ated at 1l475 F+ 10 for 50 hours and 
cooled to room tempera~~ure, :shall have h3rdness not higher than Rockwell C l~2. 

7.2 Tensile Pro erties: Ten:~ile tE;st specimens produced in accordance with 5.1, 
haated to 1 00 F+ 10, he;ld at 1500 F± 10 for 30 min. before testing,.and tested 
at 1500 F+ 10 at a rate of O.OI~~-0.062 ino per min. shall conform to the follow- 
ing requiremen~s : 

Tensile Stren~;th, psi 	50,000 min 
Elongati.on, ~ in 1 in. 	10 min 

7.3 Bending: At least two of' the :;pecimens cast in each mold in accordance with 5.2 
shall.withstand, without cracking, bernding at room temperature, through an angle 
of 30 degrees around a 0.5 in. diametera Tf more than one specimen from a mold 
faa.ls to pass this test~ the disposition of the castings froM that mo]~l may be 
determined by applying a simils~r test to an actual casting or specimens cut from 
castings, gates or runners. Such speeimens sha11 be not less than 0.090 in. in 
diameter or thiclmess. F'ai.lur~: of any such additional specimens will be cause 

, 	for re~ection of the castings. 

I~8. QUALITY: 	 , 

$.1 Castings shall be uniform in qu~a~.ty and condition, sound, and free from foreign 
materials and from internal and. external defects detrimental to fabrication or to 
performance of parts. Castings shall have smooth surfaces .and shall be well 
cleaned. Unless otherwise spec.if.ied, metal.lic shot or grit shall not be used for 
final cleaning. 

8.2 When castings are broken for fr~acture test~ the fracture shall have uniform color 
and be substantially free from oxides and ather defects. 

8.3 Unless otherwise specifie~i, castings shall be produced under radio~raphic contro~. 

8.4 Inspection standards and :orocedures shall be as a~reed upon by purchaser and vendc 

8.5 Castings shall not be rep.aired by plugging, welding or other methods without 
written permission from p~urchaser^. 

;~ 

9. REPORTS : 

9.1 Unless otherwise specifie~i~ the vendor of castings shall furnish with each shipment 
three copies of a report ~~f the•results of tests for chemical composition of at 
least one casting from ea~~h master heat or master heat lot represented, and a 
statement that the castin;;s conform to the requirements of this specification. 
This report shall include the purchase order number'  master heat or master heat lot 
number (and code symbol i:f used), material specification number~ part number, and 
quaritity from each heat. 

~ 
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