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this invention relates to metallurgy and more 
articularly to an alloy suitable for use in the 
Ranufacture of cast deatures and the like. 
in the manufacture of metallic dentures the 

2ioy conposition employed must be stainless and 
on-corrosive towards various acid and alkaline 

reagents present in the anoth or in various foods 
origids. The alloy aiso aust be Wear-resistant 
and the alloy finist be variable as to percentages 
of the several constituents to a sufficient extent 
to permit the obtainance of degrees of strength 
&ai ixibility perinitiag its use undez 8, wide 
Va.iety of Service coditioS. foreoyes, the alloy 
cCrgosition raist, he adapted to being ready cast 
free fron blow holes, voids and from slag and 
O::iiie inclusions, in a variety of irregular shages 
a.ad configurations coIRR on to denitures with a 
gaininua of material loss and with a rainin in of 
(Eterial Sirpius, by the ordinary methods prac 
tice is a tiae art. 
32 pres2at invention aigns to provide an alloy 
{{ed to Sineet thase ray coraditions and fara 

3.25 airs to provide a, deature coingrised of the 
Sali aily. 

iiaa sloy cognposition of the present invention 
coragirises a base CO2Sistiaag of rickel and coal, 
is a Sich relative piogorios as to give the re 
girai sileiagtin, originess aid Wear-resistasi, 

"Sf a si cairoirilasa in suiciexa, --- 338c: .583 S3 'CS Ease stainieSS 2nd gorrosio2 
83. is i.Se 2.27 incorgoir&ie 322.Éir 

32, ico, Qir ecta in Sica aaaouats as Yi 
33 ay to crisie27 decidize the alloy and 
G Co aiy reutz 23:38 le deieterious seifect of 

2,337 Suigg O. cargo: SiteSeat, in tiae base aid E. 
28,372 iso incorporate a 22"certage of Gioiyodaag: 
oi ::gster or gotia ia Sulci aa a2ao at as will 
augment, the Adriaa strength or rigidity of the 
ase. into the oase or into the base improved by 

additions of oxae Oz Acre of the Zaetals: aanganese, 
silicoi, Knolybdenug, and ungsten, 2 incorporate 
a Scien, perceitage of Oro as Willi effectively 
protect the alloy c0:Castituents from oxidatioxi 
during SlaloS8.caea, re-Reijing 3...di casting to form 
deat ages. 

is a he nanufacture of deatages it is custonary 
in the art to melt the Soy in Sin opeia caricioie by 
inpinging thereon the open flarge of an oxy 
acetylene or oxy-hydrogen blow torch. When 
fully Anolen the alloy is centrifugally cast into 
a noid wherein relatively rapid solidification oc 
cars. Seretofore in the art it has been difficult 
a Graafacture cas, centures of Gaetas other 
in a se Soble aetals in this insane due to the 
fact, Saat, it is (gractica to employ a protective 

8, 

slag over the metal during the aneiting and cast 
ing operation as the slag, whega sed, also entered 
the Xinold and was entrapped by the rapidly solid 
ifying metal, causing boy holes, voids and the 
like. When, however, a protective slag was not 
used during the neiting operation excessive oxi 
dation of the Retal constituents occArred and 
Voids caused by GEice and gas occlusioERS are ob 
tained. - This circuzinstance has greatly inited 
the lase and adaptation of chronill n-containing 
alloys, particula:ly in the forcing of cast der 
tures, due to the fact that when protea or during 
Relting the chgoini) in context of suicit alloys rap 
idly oxidize to for iiirically fasole (ride corne 
2033.ads even though the alloy has been covered or 
protected by readily fusible sis.g. Eaaterials. 

i have folia hat he aos, effective Way to pre 
vent the oxidation of the chromiuri is chromi uYa-containing alloys is to incorporate in the 
alloy an alloy constituent, which is nore readily 
oxidizable than the chromiura 22nd Which or oria 
datio; forgins a relatively lovy inelting slag oper 
2%ing to protect he alloy 3rczy direct coats,ct, 
With oxidizing agents. Sorosa is the Oliy alley 
cGinstituen; ...of which 8.23 aWare that will ace 
cosiagiisin his desired eSla. 
The aimoni, of 20:03" 2a337 ACO320iate in as 

3.303 cogzagositica of tile 3's:Seat is Y2Yios (27 
vary widely wi&aoui deg22:23'e. Engife Syccess 
filly eggigyed as 'if S 3.3% Iris &S Raiga gas 
it.83%, 52.23 yeary 22&g35, 3:33:32:23:...g. 2032 di 
tie, as a bozois goate:A, 35 isss i23, 3.9% so:2y 
can ge engioged to at 333dies 339 (idia2.39 (agaip3 
iaiiag gogaditions of 32Aelizag and casting 3 gSeiei 
c 223 ve gresent, in Sny alloy a cout 5.3% 8:06, 
as this asaouat pertails of repeated reiheitiag 
without detrinental results to the alloy. Ene 
excess 20ron does not appear to be deieterious it 
tie alloy out to the contrary appears to increase 
the fillidity of the allioy when molten a Yad the ease 
with which it, 2nay he cast, and cast dentires of 
Any alloy corataising 5% or gore boro. 8ppear to 
be more shargly defined that those coattaining 
or 2% oorer. This arount of borora, thoreover, 
appears to eneficially affect the physical propere 
ties of the alloy, making it of fine grain struca 
ture and improving its hardness and Estes. 

In my alloy composition a prefer to limit any 
iron content to less than 1.00%. Iron in 8-mounts 
greater than this, wiile being of advantage in 
some respects, such as giving added strength and 

, 

ductility, derinentally effect the corrosion re 
sistance progerties and require added chronin 
to counteract the same. For this reason, I pre 
fer to imit ray invention to a Sackel-cobalt-chroe 
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2 
mium base with iron less than 10%. In this 
base alloy the chromium content may vary in 
amounts from 5% to 30% and the cobalt cOn 
tent may vary from 10 to 50%, with the re 
mainder of the aloy consisting of nickel except 
for boron in amounts up to 10% but preferably 
about 5%, and manganese 1 to 2% or silicon up 
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to 1% or both. I find it preferable to increase 
the cobalt with decrease in chromium within the ranges specified although this relation is not em 
pirical but solely for the purpose of maintain 
ing relatively constant corrosion resistance prop 
erties in the alloy. Where molybdenun or tings. 
sten or both are added to the alloy as stiffening 
constituents, I prefer to add these elements as 
replacements for part of the cobalt and in this 
respect the cobalt, molybdenum and tungsten 
are to be considered to be substantial equivalents, 
although each in addition contribute to the cor 
rosion resistant properties of the alloy. The mo 
lybdenum content may be as high as 8% but 
preferably should be in the range 2 to 4%. The 
tungsten content may be as high as 4% but 
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preferably should be in the range of 1 to 2%. 
As an example of the present invention, alloys 

that I have found most suitable for general pur 
pose use in the casting of dentures have the foll lowing analyses: 

- 

Percent Percent Percent 
Chrotnium--- - 25.0 30.00 15.00 
Nickel.------ 33.0 40.0 44.0 
Cobalt--- 36.0 22.0 33.0 
Iron--------- 0. 1.0 max. 1.0 max. 
Manganese 1.0 1.0 1.0 
Boron--- 5.0 5.0 5.0 . 
Silicon----------------- 0. ...) 1.0 Ilax. 

Alloys suitable for the same purpose but 
stronger and more suitable for bridge work are 
similar to composition No. I but contain molyb-, 
denum 2-8% with the cobalt reduced a corre sponding amount, or tungsten 1-4% with the 
cobalt reduced a corresponding amount. - 
Where a softer alloy is desired, as in the forms 

ing of pins, bars and the like which subsequently 
are to be bent to shape, I increase the nickel 
to about 50% and lower the cobalt a correspond 
ing amount. The boron content of this alloy op 
erates to facilitate the Subsequent weld attach 
ment of these pins or bars to a cast deriture and 
even permits the casting of the denture directly 
onto the pin or bar as heretofore practiced in 
the art with other metals. 
In the manufacture of the alloy composition 

of the present invention I prefer to separately 

2,155,047 
form a cobalt-nickel alloy, a chromium-nickel 
alloy, and a nickel-boron alloy or a nickel-chro 
mium-boron alloy either of which alloys may 
contain manganese in such amounts as is nec 
essary to effectively neutralize any sulfur pres 
ent in the alloys. These alloys preferably should 
be substantially free from carbon and from iron. 
I then mix the various alloys together, prefer 
ably in small sized pieces, in such relative . 
amounts as will give me the alloy composition 
desired, and melt the same down in an electric 
induction furnace under conditions protecting 
the metal from Oxidation. When fully molten 
the alloy is cast in a mold adapted to form rel 
atively small diameter rods which after solidif 
cation may be cut or broken into relatively small 

O 

S 

sized pieces. Where silicon, molybdenum or 
tungsten are to be added to the alloy, I prefer 
ably add them in the form of nickel alloys of these metals. 
In the forming of a denture from this alloy, 

a sufficient amount of these small sized pieces 
of rod is placed in an open crucible and is melted 
by, the direct application thereon of the oxy 
acetylene or oxy-hydrogen flame and as soon as 
the metal becomes molten and fluid the molten 
metal is cast centrifugally into the denture mold 
as heretofore practiced in the art. The thus 
formed cast denture will be substantially free 
from blow holes, voids, or of Oxide and slag in clusions. 
the melting prior to casting forms, such a fluid 
slag that on entering the mold during casting the 
Same does not interfere with the entrance of 
the molten metal into the finest crevices of the 
mold, and a clearly defined sound casting will be obtained. 
From the above description of the present in 

vention, it will be apparent that the same may 
be widely varied as to alloy composition without 
departure from the invention and all such modi 
fications and variations are bontemplated as may 
fall within the scope of the following claims. 
What I claim is: 
1. An alloy suitable for use in the manufacture 

of substantially sound non-oxidized cast denture 
and the like, said alloy consisting of cobalt 
10-50%; chromium 5-30%; boron 1-10%, re mainder nickel. 
2. A casting alloy for dentures comprising 

chromium 10-30%, cobalt 10-50%, boron 1-10% 
with the balance nickel, the amount of said 
boron being at least sufficient so that upon re 
melting and casting a sound non-oxidized cast 
ing is obtained. 

CORNER JOE GROSSMAN. 
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Any boron which is oxidized during 
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