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This inveniion relates to metallurgy and more
particularly to en alloy sultable for use in the
manufacture of cast dentures and the like.

In the manufacture of metallic dentures the

, alioy composition employed must be stainless and
non-corrosive towards varlous acid and alkaiine
reagents present in the raouth or in various foods
or ligquids. The alloy also mmust be wear-resistant
and the alloy musé be veriable as to percentages
of the several consiituents to o sufficient extent
o permit the obtainance of degrees of strenglh
ond Aexibility permitiing its use under & wide
variety of service cenditions. »ioreover, the alloy
composition must be adapied to belng readily cash
15 fres from blow holes, voids and from slag and
ozife Inclusions, in o variety of irregular shapes
and configurations comunon to dentures with &
minimum of material 1oss and with g minhmum of
meterial surplus, by the ordinary methods prac-
tleed in the art. .

The present -invention aims to provide an alloy
. adopted to meel these many conditions and fur-

iner aitos to provide 2 denture comprised of the
14 alloy.
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The olloy composition of the present invention
eoraprises & Pase consisting of nickel and cobali
in

such reletive proportions as to give the re-
: sirensth, toughness and wear-resistant
chromium in sufficiens
ase steinless and corrosion
= T may incorporaie man-
~ hoth In such amounts as W
erely deoxidize the alloy and
= she deleterious effect of
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mey8iso Incorporaie a k areenbage of molybdsnumn:
or tungsien or both in such ean amount as will
atigment the normal strength or. rigidity of the
nase. Into the base or inbo the base improved by
¢ additions of one or More of the metals manganese,
silicon, molybdenum and tungsten, I incorporaie
2 sufficient percentage of boron as will effectively
orotect the alioy constituents from oxidation
guring subseguend re-meliing and casting o form
deniures. . .

Tn the manufsciure of dentures it is cusfomary
in the art to melt the alloy in an open crucible by
{mpinging thereon t$he open. Hame 0f an OXy-
acetylene or oxy-hydrogen blOW torch., When
fully molten the alioy Is centrifugally cast intc
o mold whereln relatively rapid solidification oc-
curs. Herstofore in the ert it hes been difficult
15 manufacture cash dentures of metals other
+hen the noble metals in this manner due to the
2 fach thet it is yropraciical to employ & protective
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slag over the metel during the melting and cast-
ing operation as the slag, when used, also entered
the mold and was entrapped by the rapidly soiid-
ifying metal, causing blow holes, voids and the
like., When, however, & protective slag was not
used during the melting operation excessive oxi-
daiion of the metal constituenis occurred and
voids caused by oxlde and gas occlusions ere ob-
toined. - This circumstance has greatly lmited
the use and adeptation of chromium-containing
alloys, particwlarly in the forming of cast den-
tures, due to the fact that when molten or during
melsing the chromivm conbent of such ailoys rap-
idly oxidize to form difcultly fusivle ozide com-
pounds even though the alloy has been covered or
protected by readily fusible siag maperials,

T have found that the most efective way Yo pre-
vens the oxidetion of the chromium in chromi-
uma-contzining alloys is o incorporate in the
alloy an alloy constituent which is more readily
oxidizable than the chromium and which on oxi-
dation forms g relatively low melting slag Oper-
sting to probtect the alloy from dirsct coniach
with oxidizing sgenis. Boron is the only alloy
constituent .of which'I am aware that will ac-
cornplish this desired result.

The smound of boron I may ineorporate in the
slioy composition of the present invenbion may
vary widely withoud gepaziure, I have sucecess-
fully empioyed as low 09 ond os high o8
i0.00%. U yery eXpars iolgbing condl-
tions a boron contend of Iess tnan 1.0% wrobably
can be employed bub under the ordinary manipi-
inging sonditions of meliing and costing I prefer
to have present in my alioy about 5.0% boron,
as inds awnount permits of repeated remelting
without detrimental vesults to the alicy. The
excess boron does nob appear to be deleterious in
the alloy but to the conirary appears tc increase
the Amdity of the alioy when molien and the ease
with which it may be casl, and cast dentures oi
my alloy containing 5% or more boron appear o
be more sharply defined than those conbaining 1
or 2% Dboren. This amount of boron, MOTEOVEr,
appsars 1o peneficially affect the physical proper-
ties of the slloy, meking it of finer grain struc-
ture and improving its hardness and luster.

n my alloy composition I prefer $o limit any
jron content to less than 1.00%. Iron in amounts
greater than this, while being of advantage in
some respects, such as giving added strength and
ductility, detrimentally effect the corrosion re--
sistance properiies and requive added chromium
to counteract the same. ¥For this reason, I pre-
fer to Umit my invention o & nickel-cobalt-chro-~
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‘mainder of the aloy

.ertles in the alloy.

- replacements for

2 |
mium base with fron less than 1.0%. In this

um content .may vary in
0 30% and the cobalt con-

consisting of nicke] except
for boron in amounts

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 burpose of maintain-
ing relatively constant corrosion resistance prop-
Where molybdenum or tung-.
sten or both are added to: the alloy as stiffening
constituents, I prefer to add these elements as
part of the ¢obalt and in this
respect the cobalt, molybdenum and tungsten
are to be considered to be substantial equivalents,
) to the cor- -
Droperties 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 49 byt
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. are to be bent to-shape, I
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preferably should be in the range of 1 to 29%,.
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 fol-
lowing an‘alys_es: _

S | I m
Percent Percent Percent
250 30.00 15.00
33.0 ( 400 4.0
36.0| 2.0 . 33.0
0 .0 max. 1.0 max.
1.0 1.0 10
50{ 5.0 " 50
0 190 © 1.0 max.
Alloys suitable for the same purpose but -

stronger and more suitable for bridge work are .

similar to compositionr No. I but contain molyb-,
denum 2-8% with the cobalt reduced a corre-
sponding amount, or tungsten 149 with the:
cobalt. reduced a corresponding amount, -

‘Where a softer alloy is desired, as in the form- .

ing of pins, bars and the like which subsequently
increase the nickel
to about 50% and lower the cobslt 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 bresent invention I prefer to separately
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_ mium-boron alloy either of

up to 10% but preferably
" about 5%. and manganese 1 to 2% or silicon up

_ the metal

form a cobalt-nickel alloy, & chromium-nickel
alloy, and a nickel-boron alloy or a nickel-chro-
which alloys may
, ‘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 fron. .

I then mix the various alloys together, prefer-
ably in _Small " sized pleces, -

atively small diameter rods which after solidifi- '

cation may be cut or broken into relatively small
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sized - pleces. Where silicon, molybdenum or

ably add them in the form of nicku alloys of

these metals.

“In the forming of & 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 a8 soon as
becomes molten and fluid _
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. Any boron which
the melting prior to casting

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
be widely varied as to
departure from- the invention and all such modi-
fications and variations are tontemplated as

same may

fall within the Scope of the following claims.

What I claim is:

L. An alloy suitable for use in the meanufacture "
of substantially sound non-oxidized cast denture
consisting of ‘cobalt,

and the like, said alloy
10-50%; chromium 5-30¢,: boron 1-109%, re-
mainder nickel, ,

. 2. A casting alloy for dentures comprising
chromium 10-30%, cobalt 10-50%, boron 1-109,
with the balance nickel, the amount of said
boron being at least sufficient so that upon re-
melting and casting a sound non-oxidized east-
ing is obtained.

CORNELZ, JOEL GROSSMAN.

alloy composition without :

the moiten
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is oxidized during -
fo! such a fluid

slag that on entering the mold dm%urin casting the
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