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This application is a division of my prior co-
pending application Serial No. 496,620, filed July
29, 1943, The present invention is a process for
manufacturing permanent magnet alloys consist-
ing of silver, manganese and aluminum. Mag-
nets of that composition are disclosed in Faus
Patent 2,247,804, July 1, 1941, and consist of 2
to 8% aluminum, 5 to 15% manganese with the
remainder substantially all silver. A preferred
alloy consists of about 86.5% silver, 8.8% man-
ganese and 4.7% aluminum. The very high coer-
cive force possessed by such alloy magnets makes
them desirable for use in many fields, for exam-
ple in maintaining polarity in reverse current re-
lays and as control magnets for moving magnet
instruments and the like.

It is an object of the present invention to pro-
vide a process for improving the magnetic prop-
. erties of such alloys and particularly to provide
an alloy of this composition which has uniform
properties, a high flux value and a high total
energy value., -

To illustrate the present process the alloy may
be cast into rods about 34’’ in diameter.
rods are heated at a temperature in the neighbor-
hood of 760° C. for about one-half to one hour to
effect a condition of solution in the alloy and then
water quenched from that temperature. There-
after the alloy rods are cold reduced about 60 to
65% by swaging, given a homogenizing treatment
&t about 760° C., for about one-half to one hour
to effect a condition of solution in the alloy,
water gquenched therefrom and aged at 250° C.
for about 48 hours. The alloy rods are then given
a further cold reduction of about 15 to 20% and
again aged at about 250° C. for about 48 hours.
With this process it is possible to obtain perma-
nent magnet alloys having the above-noted pre-

By homogenizing the preseni alloy it is pos-
sible to obtain a magnet which has better mag-
netic properties and which is more stable both

" metallurgically and magnetically than would be
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ferred composition, g total flux value of 190 to °

200 in magnets .410’’ in diameter and .156’” long.
Magnets of the above composition treated in this
manner also have & Br of 747, 5 jH: of 5840 and
a BHmax. of 2,075,000, ,

In heating the alloy to effect the solution con-
dition therein the temperature should not exceed
800° C., and preferably should be maintained at
about 760° C, for best results. Although I prefer
to maintain the alloy at the solution temperature
for one-half to one hour, the desired effect might
be obtained in as short a time as 15 minutes. Al-
though heating the alloy at the solution tempera-
ture for a longer period of time than one hour
does not have any adverse effect it also does not
have any advantage. The aging temperature em-
ployed in my process preferably is about 250° C.
and this temperature should not be varied greatly.
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The aging period, however, may be varied. Pref-
erably, however, it should be maintained for about -

36 t0 73 hours,

possible. without such treatment.

The total cold reduction in cross sectional area
of the alloy by cold swaging preferably should
amount to about 75% although good results may
be obtained with a total cold reduction in area
varying from about 50 to 95%. While good prop-
erties may be.obtained in the alloy if the cold
reduction is effected by a rolling operation, the
maximum magnetic properties which are obtained
by cold swaging the alloy cannot be duplicated
by cold rolling unless the rolling operation is em-
ployed to produce very thin matenal, for exam-
ple strip about #’’ in thickness.  In rolling, the
alloy is free to flow in .2 perpendicular direction
as well as in the rolling direction while in swag-
ing the alloy is severely strained since it can flow
only in one direction which accounts for the im-
proved magnetic properties obtained through
swaging. The cold reduction of the alloy may be .
effected either by flat rolling, rolling with grooved
rolls ‘or by swaging, the latter being the pre-
ferred method except for the production of very
thin material where flat rolling should be em-
ployed.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A method for improving the permanent
magnet properties of an alloy containing about 2
to 8% aluminum, 5 to 15% manganese with the
remainder substantially all silver, which com-
Prises heating the alloy at about 760° C. to effect
a condition of solution therein, quenching from
that temperature, swaging the alloy to effect a
cold reduction in area of about 60 to 65%, homo-
genizing the alloy at about 760° C. and quenching
therefrom, aging the alloy at about 250° C., again
cold swaging the alloy to. effect a reduction of
about 15 to 20% in cross sectional area and finally
aging said alloy at about 250° C,

3. A method for improving the permanent
magnet properties of an alloy containing about. 2
to 8% aluminum, 5 to 15% manganese with the
remainder substantially all .silver, which com-
prises heating the alloy at about 760° C. to effect
& condition of solution therein, quenching from
that temperature, swaging the alloy to effect cold
reduction in area of about 60 to 656%, homo-
genizing the alloy at about 760° C. and quench-
ing therefrom, aging the alloy at about 250° C.,
again cold swaging the alloy and finally aging
said alloy at about 250° C. the total cold reduction
being not more than 95%.
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