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[57] ABSTRACT

A magnetic alloy having a relatively low melung point.
particularly for dental use.

The low melting point magnet alloy contains one or
more elements of Co and Ni, a Co content of which
being in the range of 79 wi. % or less. a Ni content
being in the range of 80 wt. % or less. the remainder
being essentially a Pd content.

4 Claims, No Drawings
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MAGNETIC ALLOY HAVING A LOW MELTING
POINT

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention relates in general to a magnetic
alloy, and more particularly to a magnetic alloy having
a relatively low melting point such as 1350 degrees in C
or lower and a good resistance to corrosion, and having
a magnetic property such that its magnetic flux density
value Bjogis 2000 G or higher when it is subjected to an
external magnetic field of 100 G.

Magnet alloys have a variety of applications in prac-
tice. and therefore, there have been developed a various
number of magnet alloys which are, respectively, suit-
able for varied applications. With respect to the melting
point of such magnet alloys, the conventional magnet
alloys have relatively high melting points, for instance,
a silicon stee! and a permalloy-family alloy, both of
which are generally known as high magnetic permeabil-
ity alloys, have such melting points of about 1500 and
1450° C.. respectively. Consequently, in order to melt
and cast such magnet alloys such means as a high fre-
quency furnace. an electric arc furnace or the like is
used. Actually, there has been a strong demand for
magnet alloy having a still lower melting point which
can be processed for melting and casting with much
greater ease. but there has not been developed any of
such alloys as yet. As a typical use of such magnet alloys
which can readily and conveniently be melted and cast,
there are. for example. a relatively small quantity of
magnet alloy to be used in a laboratory for experimental
purposes by using a very simple furnace unit or the like
which uses such a widely used fuel as city gas or the city
gas plus oxygen, or the preparation of alloys for dental
use by using ordinary type melting equipment such as
owned by dentists or dental technicians, etc.

The average melting point of such alloys which can
be melted and processed by such common furnaces
using such fuels as city gas plus oxygen is typically
about 1300° C. or lower though it may vary depending
upon the type and construction of such furnaces. With
a small-sized furnace of high frequency type, particu-
larly of a high performance type, it is practicably possi-
ble to melt such alloys having a melting point of 1400°
C. or higher. However, usually, melting of such alloy is
carried out in an open atmosphere and therefore, melt-
ing work of a small quantity of material is preferably
carried out 1n a period of time as short as possible.
Therefore, the provision of an alloy that can be pro-
cessed at such a relatively low temperature as 1350° C.
or lower will make it easier to attain the object as stated
above. In this respect, there has long been a strong
desire for the advent of such useful magnet alloy having
a melting point of at most 1350° C. or lower, or more
preferably 1300° C. or lower. For use as an acceptable
magnet alloy, it is essential that such an alloy should
have a saturated magnetic flux density of 2000 G or
higher as a minimum, and in addition, for the dental use
it is essential that such an alloy should have a superior
resistance 1o corrosion. As for a specific use. such an
alloy is required to be satisfactory for porcelain coating.
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SUMMARY OF THE INVENTION

Therefore, it is a primary object of the present inven-
tion to provide an improved and useful magnet alloy
having such a relatively low melting point as 1350° C.
or lower and a sufficient resistance to corrosion. and
further having a saturated magnetic flux density of 2000
G or higher.

According to the present invention, briefly summa-
rized by way of a preferred embodiment thereof, there
is provided an improved magnet alloy consisting essen-
tially of at least one or more of the elements selected
from the group consisting of less than 79 wt. % of Co,
e.g. 20-36 wi. % Co. and less than 80 wt. % of Ni eg.
29-45 wi. % Ni, and the remainder being essentially Pd.

Further objects and advantageous features of the
present invention will become more apparent when
read the following detailed description by way of a
preferred embodiment thereof.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Description will now be given in detail on preferred
embodiments of an improved and useful magnet alloy
according to the present invention.

A magnet alloy represented by 43% Pd-57% Co was
melted and cast at a melting temperature (TM) of 1240°
C. by using the ordinary city gas as a furnace fuel. The
magnetic and physical properties of this cast alioy were
tested, and the results of such test are as given in Table
1.

As typically shown in Table 1, the tested alloy exhib-
ited the magnetic flux density Bjgo of 10000 G, the Hc
value of 5.8 Oe, when it was subjected to an external
magnetic field of 100 Oe and the alloy shows Vickers’
hardness Hv of 125. No appreciable change in color was
observed, nor any other appreciabie change after it was
immersed and kept in a 1 wt. % aqueous solution of
Na;S for a period of 24 hours. When the alloy specimen
consisting essentially of 43.5 wt. % of Pd and 56.5 wt.
% of Ni was melted and cast by using the normal city
gas as a fuel, the melting temperature TM was 1280° C,,
and its magnetic and physical properties tested are
shown in Table 1. The alloy exhibited the magnetic flux
density Bigo of 3900 G, and the Hc value of 3.3 Oe,
when it was subjected to the external magnetic field of
100 Oe. There was no appreciable change in color or
any other change observed during the immersion test
where the alloy was immersed in a | wt. % aqueous
solution of Na3$ for a period of 24 hours.

A series of tests were conducted on alloys having
different constituent elements, and the results are shown
in Table 1. The observation with substantially no color
change in the immersion test using a 1 wt. % aqueous
solution of Na;S was similarly good with any of these
alloys under test.

TABLE 1
Magnetc
_ Propery
Chemical Composition (wt %) ™ He
No Pd Co N1 Other Additives {"C) B (G)  (Oey
| 41 7 1,240 10.00¢¢ b
2 41 54 Cr 5 1,270 7.300 59
3 41 47 Fe 10 1,260 11,100 6}
4 43 53 Cu 4 1,230 6.800 "o
5 45 S1 Mn ) 2Zn 1 1.240 6.800 94
6 45 ax Pt S.8n 2 1,230 6100 142
b 43 §3 Au Y Ag | 120 6.9 [
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TABLE I-continued
Magnelic
— Property

Chemical Composition (wl ) ™ He

Nn P Co N1 Other Additnes (*C)y B (G (Oe)
» s he Cu 8. Cr 2 1.240 £.00 Ho

9 Lh 52 Fe 10, Cr 3 1.290 9,500 8.5

It ERE 68 1.250 3.900 33
1 403 24 Cr 713 120 2.700 78
12 L] 474 Fe ol 1,220 11.400 1.2
13 428 3?7 Al 1S 1,150 1.600 16.5
14 43 42 15 1,200 8,200 55
18 435 274 219 1.190 1.200 56
16 IRY 284 302 Crd2 1.180 6.500 sS4
17 a7 83 4913 Cu 133 1.140 2.800 28
18 473 1}2 263 Cr: B3, Cu %4 1120 4,600 47
19 428 280 280 AL 12 1.210 5,100 1.3
20 387 171 319 Pr 122 1.280 5.900 B3
21 REH 70 370 Au:2i0 1,170 4,300 16.2
22 379 218 239 Mn 164 1,100 7.300 64

Although the content of Co, in the magnet alloy
according to the present invention, was found to be
effective to bring an improvement in resistance to cor-
rosion and also 1o an increase of hardness of an alloy, if
the Co content exceeds 79 wt. %, there was observed
excessive precipitation of the Co content so it must be
kept less than 79%. In order to keep the melting point of
the alloy at 1350° C. or lower, it was found advanta-
geous in practice to keep the range of the Co content
from 20 to 70 wt. %. A magnet alloy could be made
further stable in its resistance against corrosion by pre-
paring it with a Pd alloy content. Another preferred
range of Co is 7-30 wt. %.

An Ni content in the order of 80 wi. % or lower in
the magnet alioy according to this invention is an essen-
tial condition for rendering the melting temperature
1350° C. or lower. and by preparing the allow with a Pd
content, it was possible 10 make the alloy excellent in
corrosion resistance. Another preferred range of Ni is
15-58 wi. % when. e.g.. the range of Co is 7-50 wi. %.

Though it was generally known that an addition of Cr
would bring an improvement in corrosion resistance
and an increase of hardness of an alloy, it makes the
magnetic Mlux density and castability of an alloy substan-
nally very poor if the Cr content exceeds the level of 15
wt. %. In this respect, it is necessary in practice to keep
the Cr content less than 15 wt. %, more preferably 7 wt.
% or less. Moreover, an Ni/Pd alloy according to this
invention including only a small amount of Cr was
found to have an excellent capability for porcelain coat-
ing.

Fe in the alloy has an effect to improve a magnetic
flux density and to slightly increase the hardness of the
alloy, but if the Fe content exceeds the order of 30 wt.
%. this would bring an adverse effect to have its corro-
sion resistance remarkably deteriorated, and also to
increase its melting point. In this consideration, it is
preferred to keep the Fe content 30 wt. % or less, more
preferably 1B wt. % or less.

Though a Cu substantially contributes to an increased
hardness of an alloy, if it exceeds 20 wt. %, this would
result in a very poor magnetic flux density, therefore, it
1s preferrable to have the Fe content in the order of 20
wt. % or less, more preferably 10 wt. % or less.

An Al content in the order of 10 wt. % or less will
bring a substantial increase in hardness of an alloy. If the
Al content 1s too high, this would make the magnetic
flux density Bjoo with application of an external 100 Oe
field substantially lower, and bring a poor castability. In
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the practice of this invention. an alloy containing Ni yet
including only a small quantity of Al was found to have
an excellent capability of porcelain coating.

Pt may be added in the order of 20 wi. % or less in
order to attain an increase in a hardness and an improve-
ment in a corrosion resistance of the alloy, but as this
would also effect a substantial reduction of a magnetic
flux density thereof, it is preferred to have the Pt con-
tent in the order of 8 wt. %.

Au will contribute substantially to an improvement in
corrosion resistance, but if it exceeds the order of 30 wt.
%, there occurs a precipitation of the secondary phase,
thus resulting in brittleness. In this respect, it is pre-
ferred to have the Au content in the order of 23 wt. %
or less.

Sn, Zn and Cd will contribute to a substantial in-
crease in a hardness and an improvement in a castabil-
ity, yet bring poor mechanical properties. In this consid-
eration, these additives were kept in the order of 3 wt.
% or less, respectively.

Mn effects an increase of a hardness of the alloy, but
an excessive content would cause a drastic reduction in
magnetic flux density thereof.

Ag content will effect substantially an increase in
hardness, contribute to a8 minor improvement in corro-
sion resistance, and bring a slightly lower melting point
of the alioy, but substantially reducing a magnetic flux
density. Therefore, the Ag content was kept in the
order of 3 wt. % or less.

In the practice of the present invention, for the pur-
pose of increasing the hardness of an alloy, one or more
of the elements selected from the group consisting of
Nb. Ti, V, Si, Mg and Hf may be added in only small
amounts. Also, such elements as Mo, W and Ta are
effective to obtain increase in a hardness of the alloy
according to this invention.

As fully explained hereinbefore, according to the
present invention, there are presented the useful and
improved magnet alloys having a relatively low melting
point which can be applied to the laboratory use or to
the dental use by virtue of their advantageous feature,
i.e., these magnet alloys can be handled very easily in a
melting and casting processing by using an ordinary
furnace using fuel such as city gas and the like.

What is claimed is:

1. A magnet alloy which consists essentially of Co, Ni
and Pd, the content of Co being in the range of from 20
to [70] 36 weight %, the content of Ni being in the
range of 29 to [80] 45 weight %, and the content of Pd
being at least 35 weight %, said alloy having a magnetic
flux density value Bjgp of at least 2000 G and a melting
point of not more than 1350° C.

2. A magnet alloy which consists essentially of Co,
Ni, Pd and at least one additive element, the content of
Co being 20 to [70] 36 weight %, the content of Ni
being in the range of 29 to [80] 45 weight %, the
content of Pd being at least 35 weight % and the at least
one additive element being selected from the group
consisting of 15 weight % or less Cr, 30 weight % or
less Fe, 20 weight % or less Cu, 3 weight % or less Zn,
3 weight % or less Sn, 20 weight % or less Pt, 23 weight
% or less Au and 3 weight % or less Ag, said alloy
having a magnetic flux density value Bigo of at least
2000 G and a melting point of not more than 1350° C.

3. A magnet alloy which consists of Co, Ni and Pd. and
inevitable impurities. the content of Co being in the range
of from 7 to 50 weight %. the content of Nt being in the
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range of 15 10 58 weight %. and the content of Pd being ar
least 35 wi. %, the alloy having a magnetic flux density
value B of at least 2.000 G and a melting point of not
more than 1350° C.

4. A magne1 alloy which consists of Co. Ni. Pd, ar least
one additive element, and inevitable impurities, the content
of Co being 7 to 50 weight %, the content of Ni being 15 to
38 weight %, the content of Pd being ai least 35 weight %
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and the ai least onc additive element being selected from
the group consisting of 15 weight % or less Cr. 30 weight %
or less Fe. 20 weight % or less Cu. 3 weight % or less Zn.
20 weight % or less P1. 23 weight % or less Au and 3 weight
% or less Ag. the alloy having o magnetic flux density
value B\o of at least 2,000 G and a melting point of not
more than 1350° C.

[ ] * * ] *



