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1. 
This invention relates to magnet cores and 

particularly to cores constituted by manganites. 
A manganite is an oxygen compound of aan 

gains 3e and a Second bivalent or trivalent netal. 
store particularly, Inanganites as 'eferred to 
hereinafter in the specification and in the claims 
are COripOSitions which have the general formulae 

MIIMnO3 and MTIIying 

According to the invention, the magnet cores 
are constituted by essentially honogeneous nixed 
crystals of two or more of the foregoing man 
ganites. The term “mixed crystal' refers to the 
Cystalline combination or two or more such man 
ga,nites which are solid Solutions of the man 
ga,nites having a connor cenical character 
istic. More specifically, the mixed crystal is a 
new chemical compound of the individual iman 
ganite having a substantially homogeneous crys 
talline structure. 
The nixed crystals are preferably composed in 

a stoichioninetric ratio of two or noire manganites 
it at it is not essential that they be in exact 
Stoichiometric ratio, and the mixed crystals may 
contain a slight excess or deficiency of oxygen 
and a slight excess or deficiency of manganese, 
aJnd still be satisfactory for the purposes of the 
invention. 
The fixed crystals of the manganites may also 

COitain additional compounds such as ferrites, 
chroianites, titanates and aluminates, without de 
23.3ting from the inventive concept. 

ha mixed crystals of the aangarites do not 
all have a prely cubic crystalline structure since 
the t'atios of the axes and the axial angles of 
th2 crystal systern Inay slightly depart, from 
inose of the cubic crystal systern. 
in describing the invention, particular refer 

ence will be made to lanthan in manganite. 
Kiowever, the invention is not restricted solely to 
tile case where lanthanurn mangarite is one of 
the constituents of the mixed crystal. The pur 
1) ?esa of describing the invention in connection 
With lanthanun manga, inite is that the perOW 
skite stiructure of the nixed crystal requires a 
large ion at the position of the MIII in the crystal 
lattice which is furnished most conveniently by 
the lanthainum ion. 

this connection it is to be noted that there 

skite structure individually but which, when com 
bined in the form of mixed crystals, exhibit, a 
Inerowskite structure. For example, yttrium and 
stirontium manganite, each taken individually, 
i.ave no perowskite structure, but When corbined 
in the form of a mixed crystal, exhibit a perow 
skite structure. 

Instead of lanthanum ranganite, it is also 
possible to use other manganites of trivalent 
metals having a perOWskite structure, Such aS 

other manganites which Inay have no perow 

0. 

2 
praseodyinium manganite and neodymium man 
ganite. 

{Other manganites which are suitable for the 
purpose of the invention and which will be de 
scribed more completely in the examples to be 
given later, are manganites of strontium, barium 
and lead, and in connection with desired inag 
netic properties to a lesser degree, those of cal 
cium and cadmium, even though not all of these 
haterials, taken individually, exhibit a perOW 
skite structure. 
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However, in determining the formation of 
nixed crystals having a perowskite structure, 
there is a definite limit for the replaceinent of 
the lanthanu in in lathanum manganite. For 
cxample, the lanthanun in lanthanum manganite 
Y2ay be replaced by strontium to the extent of 
appi'oxinnately ta)% at most, and at most by 50% 
ty bai'i:in or lead. Exceeding the limit set for 
the substitution by other constituents results in 
a crystal phase different than the perowskite 
phase. 

Partially substituting another manganite for 
lanthan unn manganite has the effect of varying 
the Cirie point of the mixed crystal manganite, 
the culie point, being that teroperature at which, 
for all practical purposes, the naterial exhibits 
no ferromagnetic properties, i. e., it is paražnag 
inetic. By replacing some of the lanthanum nan 
ganite in the imixed crystal With strontin, 
bariuin and/or lead manganite, a curie point ex 
ceeding roon temperature can be readily ob 
tained. Mixed crystals including 25 to 50 mol. 
per cent of strontium, barium, or lead manganite, 

5 respectively, and containing 75 to 40 mol. per cent 
of anthanum ranganite, has a curie point be 
tween 69 and 90° C., which is above inorinal 
ambient temperatures, in which event, these na 
terials are suitable for magnet cores. 

in this connection it is to be noted that vari 
ous inixed crystals of nanganites exhibit a Curie 
point which is below 0° C. and consequently stach 
laterials have no ferromagnetic properties at 

normal arnbient temperatures. A comparatively 
pure lanthanun manganite containing 4% of 
manganese which is tetravalent, has a curie 
point, below -200° C. If the perowskite struc 
ture is retained and no second phase exists in 
the material, the said material may contain more 
than 25% nanganese in tetravalent form, so that 
a nateirial of the formula, LaMnO2.125 may, for 
example, be obtained having a curie point, in the 
neighbourhood of -20° C. By partly replacing 
the anthanum in the lanthanum nanganite by 
one of the bivalent metals, the curie point can 
be raised to a temperature above 0° C. If the 
lanthanum is replaced by strontium, barium 
and/or lead, it is possible to obtain material at 
ankient, teneratures having an initial perine 
ability of 100 to 200 which was measured at 
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4 kc./sec. and a magnetic saturation of approxi 
mately 60 gauss cm.8/g. 

Substitution of Al, Cr, Ti, Fe, Co or Ni, for ex 
ample, for part of the Min, generally involves a 
lower curie temperature. For this rea,Son only a 
limited Substitution of these metals is desirable. 
The mixed crystals of the manganites may be 

prepared by reaction of a mixture of the Con 
stituent metal oxides or compounds which de 
compose into these oxides upon heating, or con 
pounds which in addition to one or more of the 
desired metal oxides contain only volatile com 
ponents. The constitution of this mixture, the 
reaction temperature, the partial oxygen pres 
Sure of the ambient atmosphere at the reaction 
temperature, and the partial oxygen pressure of 
the cooling atmosphere all determine the Oxygen 
content of the mixed Crystal thus formed. 
The magnet cores according to the invention 

are produced by conventional techniques em 
ployed in the ceramic industry, the material be 
ing used in the form of powder during the sin 
terring and cooling operations and the conditions 
being Such as to prevent conversions adversey 
affecting the magnetic properties, such as the 
formation of undesirable second phases in the 
material. After shaping the initial mixture, the 
preparation of the desired mixed crystals and 
the Sintering operation required for the manu 
facture of the magnet cores may alternatively 
be effected in one operation. Finally, the mixed 
Crystals in question may be fabricated into mag 
net cores With the use of a binder. 
The invention will be described in connection 

with the following examples which indicate sev 
eral preferred embodiments of the invention. 

EXAMPLE I 

A mixture of 130 gms. of lanthanum carbonate, 
29.5 gns. Of Strontium carbonate and 115 gns. 
of manganese carbonate is sintered in air at 900 
to 1000 C. for several hours. After cooling, the 
mixture is ground and molded into the desired 
Shape, followed by sintering in air at a tempera 
ture between 1370 and 1450° C. for three hours. 
The magnet core obtained consists of essentially 
homogeneous mixed crystals of 80 mol. percent, 
lanthanum manganite and 20 mol. percent stron 
tiun manganite. In a similar manner, mixed 
Crystals of 70 mol. percent lanthanum manganite 
and 30 Imol. percent strontium manganite, of 
60 mol. percent lanthanum manganite and 40 
mol. percent Strontium manganite and of 50 mol. 
percent lanthanum manganite and 50 mol. per 
cent Strontium manganite are produced. If the 
composition contains more than 40 mol. percent, 
of MMnO3, it is desirable to use an atmosphere 
having a higher partial pressure of the oxygen 
Or even pure OXygen. Several magnetic proper 
ties are stated in the following table. 

Table I 

Magletic - composition Strontium . Initial per 
lanthanum manganite site say-g meability, manganito (moi per Perture, y tiss' .4%leg 

(no. percent) cent) SE;'E', and 20° C. 

20 45 20 
3 95 65 100 
40 95 61 95 
50 80 47 

EXAMPLE 

A mixture of 130 gms. lanthanum oxide, 39.5 
barium carbonate and 115 gms. manganese car 
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4. 
bonate is sintered in air at 900 to 1000° C. for 
several hours. After cooling, the mixture is 
ground and moulded into the desired shape, fol 
lowed by sintering in air at a temperature be 
tween 1370 and 1450° C. for three hours, thus 
obtaining a magnet core consisting of essentially 
homogeneous mixed crystals of 80 mol. percent 
lanthanum maganite and 20 mol. percent barium 
manganite. In a similar manner, mixed Crystals 
of 75 mol. percent lanthanum manganite and 25 
mol. percent barium manganite, of 70 mol. per 
cent lanthanum manganite and 30 mol. percent 
barium manganite and of 65 mol. percent lan 
thanum manganite and 35 mol. percent barium 
manganite are formed. Several properties are 
stated in the following table. 

Title II 
- -- T M 

Barium i?, Magnetic 
Counposition lanthanum manganite quite startin 
mangaihite (nol. percent) (nol. Jer- ac. enig.) at 

cent) 208 C. 

8---------------------------- 20 25 5 
75---------------------------- 25 43 34 
70---------------------------- 30 5 55 
65- - - - - - - - -------------------- 35 8) 55 

EXAMPLE II 

A mixture of 160 gms. lanthanum carbonate, 
44.3 gms. strontium carbonate, 103.5 gins. Imall 
ganese carbonate and 5.1 gms. aluminiuin. Oxide 
is sintered in air at 900 to 1000 C. for several 
hours. After cooling, the mixture is ground and 
moulded into the desired shape, followed by Sin 
tering in air at a temperature between 1370 and 
i450° C. for three hours. The magnet core ob 
tained may be conceived to consist of essentially 
homogeneous mixed crystals of 60 mol, percent 
lanthanum manganite, 10 mol. percent lantha 
u}n aluminate (La AlO3) and 30 moi. percent 

strontium imanganite. The curie-temperature is 
43° C. and the magnetic Saturation it gauss. 
cm.8/g, at 20° C. 

EXAMPLE IV 

A mixture of 114 gms. lanthanum oxide, 44.3 
gn.S. strontium carbonate, 82.6 giaS. nanganese 
eroxide and 4 gms. Of ferrioxide is sintered in 

air at 900 to 1000° C. for Several hours. After 
Cooling, the mixture is ground and moulded into 
the desired shape, followed by sintering in air 
at a temperature between 1370 and i450° C. for 
three hours. The magnet core obtained may be 
Conceived to consist of essentially homogeneous 
nixed Crystals of 65 mol. percent anthanum 
manganite, 5 mol. percent lanthanum ferrite 
and 30 mol. percent strontium manganite. The 
Curie-temperature is 70° C. and the magnetic 
Saturation 39 gauss. cm.8/g. at 20° C. 

EXAMPLE W 

A mixture of 114 gms. lanthanum oxide, 22.1 
gmS. of strontium carbonate, 29.6 gins. of barium 
carbonate and 115 gms. manganese carbonate is 
Sintered in air at 900 to 1000° C. for several hours. 
After cooling, the mixture is ground and moulded 
into the desired shape, followed by sintering in 
air for three hours at a temperature between 
1370 and 1450° C. The magnetic core obtained 
consists of eSSentially homogeneous mixed crys 
tals of 70 mol. percent lanthanum manganite, 
15 mol. percent strontium manganite and 15 mol. 
percent barium manganite, the curie temperature 
being 70° C., and the magnetic saturation in 
gauSS. Cm./g. at 20° C. being 57. The initial 
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permeability with 4 kc./sec. and at 20° C. was 
found to be 180. 

EXAMPLE WI 

A mixture of 114 gms. of lanthanum oxide, 80 
gms, of lead carbonate and 115 gms. of maganese 
carbonate is sintered in air for several hours at 
900 to 1000° C. After cooling, the mixture is 
ground and moulded into the desired shape, foll 
lowed by sintering in air at a temperature grad 
ually increasing from 1100 to 1300° C. for three 
hours. The magnet core obtained consists of 
essentially homogeneous mixed crystals of 70 
mol. percent lanthanum manganite and 30 mol. 
percent of lead manganite, the Curie-temperature 
being 90° C. and the magnetic saturation in 
gauss. cm.8/g. at 20° C. being 36. 
While We have thus far described our invention 

with specific examples and methods of prepara 
tion, other modifications thereof will be obvious 
to those skilled in the art without departing from 
the spirit and Scope of the invention. 
What We claim is. 
1. A new composition of matter consisting es 

sentially of homogeneous mixed crystals of a 
manganite having the formula MMnO3, Mitt 
being a metal selected from the group consisting 
of strontium, barium, and lead, and a manganite 
having the formula Mitt MnO3, M+++ being a 
metal selected from the group consisting of 
lanthanum, praeseodymium and neodymiurn, 
said mixed crystals having a perOWskite crystal 
Structure. 

2. A new composition of matter as claimed in 
claim 1 in which the mixed crystals include a 
material selected from the group consisting of a 
ferrite and an aluminate. 

3. A new composition of matter as claimed in 
claim 1, in which the mixed crystals contain ap 
proximately between 25 to 50 mol. percent of a 
manganite selected from the group consisting of 
strontium manganite, barium manganite and 
lead manganite, and approximately 75 to 50 mol. 
percent of lanthanum manganite. 

4. A new composition of matter as claimed in 
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35 
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6 
claim 1, in which the mixed crystals include a 
ferrite. 

5. A new composition of matter as claimed in 
claim 1, in which the mixed crystals include an 
aluminate. 

6. A new composition of matter consisting of 
eSSentially homogeneous mixed crystals constitut 
ed by approximately between 60 to 80 Inol. per 
cent of lanthanum manganite and approximately 
20 to 40 noi. per cent of strontium manganite. 

7. A new composition of matter consisting of 
eSSentially homogeneous mixed crystals of ap 
proximately between 65 and 80 mol. per cent of 
lanthanun inanganite and approximately be 
tWeen 20 and 35 mol. per cent of barium man 
ganite. 

8. A new composition of matter consisting of 
eSSentially homogeneous mixed crystals of 60 noi. 
per cent of lanthanum manganite, approximate 
ly 10 mol. per cent of lanthanum aluminate and 
approximately 30 mol. per cent of strontium 
manganite. 

9. A new composition of matter consisting of 
essentially homogeneous mixed crystals of ap 
proximately 65 mol. per cent of lanthanun Inan 
gainite, approximately 5 mol. per cent of lan 
thanum ferrite and approximately 30 mol. per 
cent of Strontium manganite. 

10. A new composition of matter consisting of 
essentially homogeneous mixed crystals of ap 
proximately 70 mol. per cent of lanthanum man 
ganite, approximately 15 mol. per cent of stronti 
um manganite and approximately 15 no. per cent 
of barium manganite. 
1. A new composition of matter consisting Cf 

essentially honogeneous nixed crystals of ap 
proximately 70 mol. per cent of lanthalinurn nan 
ganite and approxiinately 30 inol. per cent of lead 
mangaihite. 
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