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'The “present ‘invention rélstes “to ~alloys =and
more particularly to alloys‘especially:suitable’for
‘cast- ' dentures:and for jewelry.

Tt has previously-been proposed to provide var-
‘dous types: 6f alloys: for-use-in place-ofsgold:for
‘denturesand:for “jewelry-use. ‘In:general-these

alloys are of the chromium-cobalt=nickel “type
‘with-minor-additions 6f -other-modifying-metals.
“This"type-of: alloy- ‘has: proven-superior for ‘many
uses “to -the “gold =previously -useéd “but -at “the
“same-time*sufferéd from ‘several ‘disgdvantages.
‘Among*the ‘disadvantages of -alloys-of-this type
were their extremely high “melting ‘points, great
“hardness;brittleness; ete. “The high méltingpoint

‘made them: rather:dificalt:for use inidental arid

other-casting 'since»’the*mblting-pbint-nwas' too high
‘to permit‘the use-6f th e-ordinary ealcium-sulfate
‘bonded investment-material. - Use 6f the alloys of
this type therefore requiréd-special \investments
‘and-special easting techniques. “Theirhigh hard-
‘ness-and ‘fusion point- alsorrequired-special tech-
wiques’ for:soldering and“the use of specisl hard
solders.

“Although attempts-have  been msde “tolawer

the»fusion»-pbmt—of-the~'chromium-cobawortch-r_o-

mium-cobalt-nickel type of alloy by the zddition
of -other-metals; such- as, forexample, copper or
copper -and iron,*the- addition - of these metals
lowers: thescorrosion resistance of alloys of this

type and also resulted in the production of more

readily oxidizéd alloys which:préduced undesira-~
ble rough.castings.

"In accordance with the -present invention,
however, the surprising discovery has.been made

that when gold“is added in minor -amount to i

alloys:6f the nickel-cobaltschromium typeithe
‘restltant:alloy. has:g Towered-fusion point:saff-
cient to enable its.casting-gecording to the con-
ventional easting technique.and lso permits. the
use.0f. the .conventiona wealeium sulfate iboridéd
investment material. ‘Although as is known.in
“the.art, .gold and alloys consisting prima¥ly of
gold are, in some" instances, less desirable” for
dental use and other uses involving extreme cor-
rosive conditions than the nickel-cobalt-chro-
Inium types because of the tendency of the gold
to discolor in the presence of sulfides and other
sulfur containing materials, it has been found in
accordance with the present invention that alloys
containing in addition to the base alloy of nickel,
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cobltrand. ‘ehromium, ga- relatively-small-amount
of gold as, for example, of the order of 29 4o
25% by weight of the total-alloy, and preferably
Arom.5% .to 109 by -wejght, are.not. subject: to
discoloration sor~attack -even. in cthe-presence:of
sulfides or sulfur. At the same time, the addi-
“tion ~6f- the gold lowers the fusion point,. suffi-
“elently-to-permit -casting in- the-calcium silfate
*bonded investment,. “Further; the new alloys may

“be-eastly soldered; using the ordinary soft solders

~and-methods 6fthe dental and- jewelry art.
:-.The.ineW"a;,llgys;:are:&ufﬁciently:'ductilef sosthat
f;bheﬁ";mgy sbesdrawn into wiresand-they: comhine
this ‘high duetility-with ‘high: resilience:and im-
‘pactzstrength. -Further,. they. may be: machined
:and :may ~be -ground -and :polished- on :regular
grinders.
“The:nevw:alloysh ave melting: points-which vary
from approximately A800°P. t0-2150° B, ‘depernid-
ing:upon the:amommt ‘of.gbld-added: to:the: base
salloy, for:example-with the-addition of 5%:gold,
the fusion point of :the-alloy: is approximately
12150° -P.=and-with the-addition of 25%: gold: the
“fusion:point iStlowere,d:toﬁapproximat'ely‘ 1900°%F.
“Porzordinary dentures it is-preferable to -uti-
Jize.an-alloy containing between 5% and: 10% :of
igold-and for-more complicated: dentures or. other
articles which requiresbending:-or fitting. as:much
as 20% to 259 gold may be added. Preferably

4 the base alloy to which the-gold is added in the

-amounts hereinbefore specified, consists.of 309
t0:40% nickel 209 to 35 %. ehromium and 209
t0°30% cobalt. In sddition to these metals from
0.1% 40 109 of molybdenum may be added, this

5 ddditionsserving! to. improve. the fluidity .of the
+illoyformore intrieate eastings, -Berylliumrmay.
sbe-dddéd-rramounts from-0.1% t0-5% since this

- sgddition. 61  beryilium. -Serves.-to

~fusion -point and..at.the .same. time helps to-in-

-erease the strength and-hardness of the resultant

-help--lowerthe

.castings. . Preferably; in «order.to-prevent. extreme
content. should be.main-
tained.as.low.as possible and An any.event: should
not be allowed to exceed 0.8%. Tt is also to be
understood that small amounts of other elements
may be added if desired for conventional pur-
poses such as the deoxidation of the melt, with-
out affecting the desirable properties of these
alloys.

The new alloys according to the present inven-




tion possess a pleasing platinum-like color and
where the higher proportion of gold is used there
is a slight yellowish tint.

The following examples serve to illustrate the
alloys of the present invention but are not in-
tended to limit the same:

Example I

An alloy was prepared containing the follow=
ing metals in the proportions specified by weight:

Per cent

Nickel Cicecocmmcmm et Approximately 35
Cobalt oo Approximately 25
Chromium oo Approximately 35
GOl e Approximately 5

The above alloy had a melting point in the

neighborhood of 2150° T. and produced excellent
dentures when melted and cast. in-the conven-
tional calcium sulfate bonded jnvestment in ac-
cordance with dental casting technique. = . ..

The surface of the castings thus produced
were smooth and require a minimum of further
finishing steps.
num-~-white color, were hard but resilient, and
could be easily polished utilizing an ordinary
lathe. - -

Example IT

An alloy was prepared containing the following
metals in the proportions specified by weight:

. Per cent
Approximately 30

Cobalt :—___________—_____—___—_______:__—___—_ Approximately 20
Chromium - —--—m-cemmmm=-m=o Approximately 25 ;
GOl e Approximately 25

© This alloy was softer than the alloy of Example
1 but still possessed a relatively high degree of
hardness, The melting point of the alloy was
approximately 1900° ¥, and the alloy could be
easily cast utilizing the ordinary calcium sulfate
bonded investment materials. ’
" The alloy of this example had a
eclor with a slight yellowish tint.

A denture was produced
casting. The casting was smooth, more easily
polished and could be more easily vent into
various shapes as compared to the denture of
Example L It was “smooth, less resistant to
highly corrosive conditions 4nd to tarnishing in
the preserice of sulfur and sulfides. The corro-
sion  resistance, however, was still quite marked
and suitable under most conditions.

platinum-like

Example 111

An alloy was prepared containing the following
metals in the proportions specified by weight:

- Per cent

Nickel i imm et mmmm e Approximately 30
Cobalt ool -___ Approximately 25
Chromium ooo et Approximately 35
GOM it Approximately 10

The above alloy had
neighborhood of 2075°
lent dentures when melted and cast in the con-

venfional calcium sulfate bonded investment in
rdance with dental casting technique.
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The surface of the castings thus produced were
smooth and require a minimum of further finish=
ing steps. The castings were of a platinunm-=
white color, were hard but resilient, and could be
easily polished utilizing an ordinary lathe. ,

To any of the alloys of the above examples
peryllium and molybedenum could be added in
the amounts specified hereinbefore without
changing the fusion point to any appreciable
amount. The major effect on the fusion point
being produced by the sddition of gold. Beryl-
lium and molybdenum will, however, change the
relative fluidity, castability, resilience, hardness
and machinability and can be adjusted to con-

~fer the properties known in the art.

| It would be obvious to those skilled in the art
that various changes may be made without de-
spirit of the invention and

is -described -in the specification but only as in-

_",dicated in the appended claims.
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' from 2% to 25% of gold.

What is claimed is:

1. An alloy consisting of a base alloy consisting
of from 30% to 40% of nickel, from 20% to 35%
of chromium end from 20% to 30% of cobalt,
said base alloy being modified by the addition
thereto of from 2% to 26% of gold.

2. An alloy consisting of a base alloy consisting
of from 30% to 40% of nickel, from 20% to 356%
of chromium and from 20% to 30% of cobalt, said
pase alloy being medified by the addition thereto
of -from 5% to '10% of gold. . .

3. An alioy consisting -of a base alloy consist~
ing of. from 30% to 40% of nickel, from 20% %o
35% of chromium, from 20% to 30% of cobalt,
and from 0.1% to 10% of molybdenum, said base
alloy. being modified by the addition thereto of

4. An alloy consisting of a base alloy consist«
ing of from 30% to 40% of nickel, from 20% to
35% of chromium, from 20%. to -30%- of -cobalt,
and from 0.1% to 5% of beryllium, said base al-
loy being modified by the addition thereto of
from 2% to 25%.of gold. -

5. An alloy consisting of a base alloy consist-
ing of from 80% to 40% of nickel, from 20% to
359, of chromium, from 20% to 80%. of cobalt,
from 0.1% to 10% of molybdenum ang from 0.1%
to 5% of beryllium, said base alloy being modi-~
fied by the addition thereto of from 2% to 25%
of gold. - . :

6. A denture formed of the ailoy of claim 1.

7. A denture formed of the alloy of claim 2.

DALMAR A. TIFFT.
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