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MATERIAL SPECIFICATIONS 	 ~.,~~ 6-3~-bo 
SOCItT1I O~ ANTOMOTIV! lNOINQtRB. Inc. 	486 L~xinpton Av~. , N~w York 17, N.Y. ReviNd 

ALLOY Cl1STIT~3GS~ IPN~STN~I •~, COFtROSIOTJ ATdD HE!!~T I~,SISTl`~~T 
Pdickel B♦ase, 18Cr - 18Co - 3 Ti - 3A1 -~-P~~ - 21~e 

Vacu.um ~'~I?Zf,Bd !~[!d Cast, Solution And Precipitaticn Treated 

1. ACHI•JOZdLLDGMCNT: A vendor shall ~ntion this speci_~ication nurriner in all 
quotations and when acknowled~in~ purchase oi~3ers. 

2. AIPLICATION: Primarily for parts such as turbine blades reayuiring hign 
strength to 1700 F and oxidation resistance to 1800 I'. 

3. 	COMPOSITION: 	Castings sha11 conform to the following: 

Carbon O.lU n~ax 
Maxiganese 0.20 n~x 
Silicon 0.30 r~ax 
Sulz'~zr 0.015 n~ax 
Chromium 16.0 - 20.0 
Cobalt 16.0 - 20.0 
Niolybdenum 3.0 - 	5.0 
Titaniur,i 2.50 - 	3•~5 
Alunu.num 2.50 - 	3.27 
Boron 0.003 - 	0.010 
Iron 2.0 max 
Copper 0.10 maac 
Nickel remainder 

~. CONDITION: Solution and precip~.tation heat treated, unless otherwise specified. 

5. T~CHIVICAL REQUIREMCNTS: 

5.1 Cas,  tin~ Castir~s shall be produced f'rom master heat metal remelted and poured 
under vacuum without loss of vacuum between melting and pourin.g. A master heat 
is ~tal of a sir~le furnace char~e melted and cast into ingot under vacuum. 
Gates~ sprues~ risers~ and rejected castin~s shall be used only in preparation 
of master heats; they shall not be remelted directly~ without refining, for 
pouring of castings. 

5.2 Test Speciraens: 

5.2.1 Tensile Test Specirnen: Unless otherwise specified, tensile test specimens 
shall be cast to represent each master heat or master heat lot of rietal. in 
castir~s and, when requested~ sha11 be supplied with the castings. The 
specimens shall be of standard proportions with 0.250 in. diameter at the 
reduced parallel section, shall be cast to size in molds ma,de of the sa.me 
refractory and heated to the sair~e temperature as the molds for castir~s~ and 
under the sasne vacuum conditions as the castings~ and sha11 be Cooled at 
approximately the sa,mme rate as the et~.stir~s. If the meta.l for castin~s is 
given any treatment such as coolir~ and reheating, n~etal for the speci~ns 
shall be so treated. 

eooy~~she 1.96o s, ►  soa.a ~~~~~w. s~a~..r.. ~~. 	 PrintN 1~ Y. f. A. 
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5.3 Heat Treatment: The c:astings, together with representative test specimens sha11 
be solution heat trea~t;ed by heatin~ to 2100 F+ 25 in a suitable protective 
atmosphere, holclin~ at; heat for ~ hr, and air cooling~ follo~~ed by heatin~ to 
1975 r + 25, holdi~ ~~t heat for ~} hr, and air cooling. They shall then be 
precipitation he~.t tre:ated by heating to 1~+00 F+ 15, holding at heat =or 16 
hr~ and air cooling. 

S. ZE Tensile Properties at 1200 F': Tensile test specimens, praduced in accordance 
z~~ith 5.2.1 and heat t~-eated as in 5.3, when heated to 1200 F+ 10, held at 
1200 F+ 10 for 30 miri. befo~e testing, ar.id tested at 1200 F+ 10 at a rate 
of 0.0~+5 - O.c~62 in. ~~er min. sha11 confoxm to the Follotain~ 'Fequirements. lr~ 
supplied tensile test specimens fail_.to meet requirements or are not available, 
suitable specimens ma~r be prepared from c~.stin~s for test. 

Tensile: Stren~th, psi 	 120~000 min 
Elon~ai;ion, °,'~ in ~-D 	 7 nun 

5 • 5 Stress Rupture Strengi;h; Tensile test specimens produced in accordance with 
5.2.1 and maintained tLt ~70o F+ 5, while an axial load of 2j,000 psi is 
applied continuously, shall not rupture iri less than 35 hours. The test shall 
be continued~ ai'ter t~ie 35 hr~ until the specimen ruptures~ either maintaining 
the same load or incre:asing the load to npt over 30,000 psi as necessary to 
produce ruptui~^e. In E:ither case the elon~~ation after rupture~ measured at 
room temperature, sha]_l not be less than 5w in ~+D. 

5.6 Hardness: Sha11 be not lower than Rockwell C 30 or equivalent. 

6. QUALITY: 

6.1 Castings shall be unij'orm in quality and condition, sound~ and free from 
forei~n materials and from internal and external imperfections detrimental to 
fabrication or to per~J'ormance oi par~ts. Castings sha11 have smooth surfaces 
and sha11 be well clec~.ned. Unless otherwise permitted, me.tallic shot or grit 
shall not be used for final cleanir~. 

n.2 ti•,?hen castings are brol;en for fracture test, the fracture sha11 have uniform 
color and be substant:~ally free from oxides and other defects. 

0.3 Radiographic and othe~^ quality standards shall be as agreed upon by purchaser 
and vendor. 

6.~+ Unless otherwise spec:~fied, castings shal,]. be produced under radiographic 
control. This sha11 c:onsist of radiographic examination of castings until 
proper foundry technic~ue~ which will produce castings free from harmful internal 
imperfections, is estt~.blished for each part number, and of production castings 
as necessary to ensure: maintenance of satisfactory quality. 

6.5 Castings shall not be repaired by pluggin~; '  welding~ or other methods~ with- 
out written permissioii from purchaser. 

~ 
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