VCS 059 PCT SG +21 Description Magnet core and method for its production
Tt'\(;d Yﬁgtﬁg)ﬂg@@f to a magnet core pressed using an alloy powder and a
pressing additive to form a composite. It further relates to a method for
producing a magnet core of this type. The use of powder cores made from
iron or alloy powder has been established for many years. Amorphous or
nanocrystalline alloys, too, are increasingly used, being superior to crystalline
pavedeiitibor example in their remagnetisation properties. Compared to
amorphous powders, nanocrystalline powders offer the advantage of higher
thermal stability, making magnet cores made from nanocrystalline powders
sulabhetfoerhigyiel opsdhediifey itsmsiustioes. The raw material for nanocrystalline
powder cores typically is an amorphous strip or a strip material made
nanocrystalline by heat treatment. The strip, which is usually cast in a rapid
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a giindirgpreeeasothipihent prassetkagetb e hwit@foegiddiveniy entgher cold
prgosrselg E ocess to form composite cores. The finished pressings may then
be’subjec t% heat treatment for turning the amorphous material into
nanocrystalline material. EP 0 302 355 B1 discloses a variety of methods for
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amorphous strip is pulverised in vibrator Il mills. US 6,827,557
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re%l%lié‘QPWQQBHQEWG&WH@TM&Q”QW varying degree of crystallisation.

The raw material for nanocrystalline powder cores typically is an amorphous strip or a
strip material made nanocrystalline by heat treatment. The strip, which is usually cast
in a rapid solidification process, first has to be mechanically pulverised, for example
in a grinding process. It is then pressed together with an additive in a hot or cold
pressing process to form composite cores. The finished pressings may then be
subjected to heat treatment for turning the amorphous material into nanocrystalline

material.

EP 0 302 355 B1 discloses a variety of methods for the production of nanocrystalline
powders from iron-based alloys. The amorphous strip is pulverised in vibratory or ball
mills.

US 6,827,557 discloses a method for the production of amorphous or nanocrystalline
powders in an atomising process. This method involves the problem that the cooling
rate of the melt depends heavily on particle size and that the cooling rates required for

a homogenous amorphous microstructure are often not obtainable, in particular with



The level of iron losses is an important characteristic of magnet cores. Two

fagegsoggrgaTng t&lron losses, thesepelng frequency-dependent
eddy-current losses and hysteresis losses. In applications such as storage

chokes or filter chokes, for instance, iron losses at a frequency of 100 kHz
and a modulation of 0.1 T are relevant. In this typical range, iron losses are
dominated by hysteresis losses. The invention is therefore based on the

prwa@enparﬁst@ecrfmmaw I ag pelder panialie Wit amoaloy aeyieedegits ofinimal
hys teEa s osses and therefore low iron losses. In addition, the present

invention 1s based on the problem of specifying a method suitable for the

production of a magnet core of this type. According to the invention, this
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Advantageous further developments of the invention form the subject matter
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orlglna Bhrraces of NOCrys a |ne or amorphous strip and secon
reprasarieadeoyr @Ulﬁamﬂ@r@@mrf@tﬂfba nyshieeasésalitoreprocess. The
overwhelming majority of these second surfaces are essentially smooth cut
or fracture surfaces without any plastic deformation, the proportion T of areas
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particles, in particular their fracture or surface characteristics, significantly

affect the properties of the finished magnet core. Is has been found that the
sulrfaddisiof, phetirksenp fovkitiod sybrehlenitzeiptobiem efapapityiof stripthwsterial,

inglHAG|2%625, 0 Jn‘&ﬁl@“ﬂ%ﬂ%éf%‘f%ﬁ%tt%‘a&ﬁé"”'ca' stresses developing in
these deformead areas VCS 059 PCT SG +23 result in undesirably high

hysteresis losses. In addition, a high energy input in the pulverisation process
leadsdel ﬁﬁtjlﬂ@wé&hd@maﬂewﬂdb@ﬁwmaﬂ@a 9 thecigijter eatsiaditeelinthe
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stresses can, however, be reduced to an insignificant level by subsequent

heat treatment. Structural damage caused by deformation at the particle
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largabeipsamvRNGEaFRFBRMBHIBIRIKISHES: pressing additive, the particles have first
surfaces represented by the original surfaces of a nanocrystalline or amorphous strip
and second surfaces represented by surfaces produced in a pulverisation process. The
overwhelming majority of these second surfaces are essentially smooth cut or fracture
surfaces without any plastic deformation, the proportion T of areas of plastic

deformation of the second surfaces being 0 < T <0.5.

The invention is based on the perception that the characteristics of the individual
powder particles, in particular their fracture or surface characteristics, significantly
affect the properties of the finished magnet core. Is has been found that the surfaces of
particles produced by pulverisation, for example of strip material, include areas of

major plastic deformation. Mechanical stresses developing in these deformed areas



The proportion T of areas of plastic deformation of the particle surfaces is

expeg ?ggl¥&xﬂ1g8d Ltp 0<T<0.2.By r%ducmg mechanical stresses, in
particular by reducing plastic deformation at the particle surfaces, cycle

losses P of P 5 ttWs/cm3, preferably P < 3 ttWs/cm3, are obtainable. The
nanocrystalline particles expediently have the alloy composition (Fel aMa)100
Xy z ap 7CuxSiyBAF aM"pX7, wherein M is Co and/or Ni, wherein M' is at
Iea@uun& lﬁiammyn@hthﬁgrwpIosy@§.i$miagduidﬁba Hth@e@y Hf)uiriraljhd Mo,
ver s|\4| s artt:)(l:eas gcgl]setel?ruc rrT,}]é[heeangﬁE)]pOﬂS S nuc ei %)r Mn, Al,
elgmen Lo tHe p%f’num group, , rare ear n and
wisersiphlieis at least one element from the group conS|st|ng of C, Ge, P, Ga,
Sb, In, Be und As, and wherein a, X, y, z, a, 13 and y are specified in atomic
percent and meet the following conditions: 0 a 0.5;0.1 x 3;0 y 30;0 z 25;0 y+z
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eleme tfrrc])éq the rou %8r%sistin a, Zr Hf Ti, V and Mo, wherein T
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+24 aVjrRignRhar VeI suPse kB heatdreataeit.P, and wherein a, b, x, y and
z are specified in atomic percent and meet the following conditions: 0 < a <

0.29;0<b<0.43;4x10; 3y 15; 0z 5. The compositions listed above
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of the alloy composition MaYi3Z9, wherein M is at least one element from the

group consisting of Fe, Ni and Co, wherein Y is at least one element from the
grobprropsitamg of BedS efrulastjovetrenativisoattie astivleseitacesns érpeditrdly
grp éﬁ%sdsi'ﬁ‘&%fzs' Al and Ge, and wherein a, 13 and y are specified in
ator’ﬁ?tc percent and meet the following conditions: 70 a 85; 520; 0 y 20. Up to
10 atomic percent of the M component may be replaced

By reducing mechanical stresses, in particular by reducing plastic deformation at the
particle surfaces, cycle losses P of P <5 pWs/cm?®, preferably P < 3 pWs/cm?®, are

obtainable.

The nanocrystalline particles expediently have the alloy composition (Fe1.aMa)100-x-y-z-
a-pCUxSiyB;M’,M”pX,, wherein M is Co and/or Ni, wherein M’ is at least one
element from the group consisting of Nb, W, Ta, Zr, Hf, Ti and Mo, wherein M” is at
least one element from the group consisting of V, Cr, Mn, Al, elements of the
platinum group, Sc, Y, rare earths, Au, Zn, Sn and Re, wherein X is at least one
element from the group consisting of C, Ge, P, Ga, Sb, In, Be und As, and wherein a,
X, Y, Z, a, B and vy are specified in atomic percent and meet the following conditions: 0
<a<05;01<x<3;0<y<30;0<z<25;0<y+z<35;0.1< a<30;0< B<10;
0< y<10.

As an alternative, the particles may have the alloy composition (Fe1-a-,C0aNib) 100-x-y-z
M,ByT,, wherein M is at least one element from the group consisting of Nb, Ta, Zr,

Hf, Ti, V and Mo, wherein T is at least one element from the group consisting of Cr,



by at least one element from the group consisting of Ti, V, Cr, Mn, Cu, Zr, Nb,
M d. yp to 10 atomic pergent of the (Y+Z) component may be
re&%?gg%%ﬁ ?egagtgone element from ffhe group including In, Sn, Sb und Pb.
These conditions are for example met by the alloy Fe76Si1213127 One
possible pressing additive is glass solder, and ceramic silicates and/or
thermosetting resins such as epoxy resins, phenolic resins, silicone resins or
polyjRides ray@dsp, ipe, nsesi, Tbecaag reireDighasioading, tp dinezamention

ffers. d f signifi di
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of ale;frequernicy-tndepertgent praportion of the losses, i.e. the hysteresis

losses. The magnet core according to the invention can be used in inductive

components such as chokes for correcting the power factor (PFC chokes), in
std e whoktendilisted hbkessiot win ebayingy dhaskee s Aaadteibig: B ¢taad the
inyeRiRyRBRE IR IItheepreduKins Qf 8, magnet core comprises the
following steps: first, a strip or foil of a typically amorphous, soft magnetic
alloy is made available. The strip of foil may, however, alternatively be
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which would cause their plastic deformation, is kept to a minimum. As the
StIfFSSMBEIIGELERE BIF Srashing SHegilbiry, SR e5emiyoms d&e
suideeespidhepopteapaytelgsiuBich represent new particle surfaces
following pulverisation are largely smooth cut or fracture surfaces without any
plastic deformation. Mechanical distortion, which would result in undesirably
highépeseitdesrdesing addtiivt isglasdsdideresrst serdbic hidisbtge andienthasiioe
recueg BG A S PAS IFb XY SRR HRAIL e mBiadsire: sy st HRigre
pulverisation, the strip or’foil is expediently made brittle by heat freatment, so
thalsht R&rseRt pulverised even more easily and with a lower energy input. The
amorphous strip can be converted into coarse-grained powder fractions at a
terﬂperature% lira of -195C Ti" 11 20(3ti because such Iqw tquerz*ture&
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expansion of powder and additive Or pressing stresses can be eliminated.
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pregapiasnte ered)ustresasriesikdtany the power factor (PFC chokes), in storage

chokes, filter chokes or smoothing chokes.

According to the invention, a method for the production of a magnet core comprises
the following steps: first, a strip or foil of a typically amorphous, soft magnetic alloy

is made available. The strip of foil may, however, alternatively be nanocrystalline.



VCS 059 PCT SG +26 pulverisation. Different size fractions of powder
pa,r&# processes separately. Example 1 In one embodiment of the
met o?%agcﬁceg?glgr% tgo the invention, striﬁg) was produced from an
Fe735CullSh3Sil3 sB9 alloy in a quick solidification process, followed by
thermal embrittlement and pulverisation with minimum energy input, largely
by cutting action. For comparison, strip produced in the same way was
pulvertiged syiponveikicoabmeidions. fidenbiacofraripsiacesigilpaniicleithout
surfaces of the.powder particles produced according tg the invention shoyed
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pressing additive. In a uniaxial hot pressing process, the mixtures were
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processes were then determined. Th cle losses correspond to.the .
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values for vanishing frequencies. Cycle losses depend on maximum
modulation, but no longer on remagnetisation frequency. Cycle losses
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conventlonally’/\é;roduced magnet cores and approximately 2 ttWs/cm3 for
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largely eliminated, and a ¥1e same time, the heat treatment effects the
na[ﬁ8€@§%?gllri2eat |8?1a(\)'%jﬁéir{8Wy%%%arr 'hous structures and thus the
adjustment of gopd magnetic prope_rties. Following th_is, the VCS 059 PCT
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virtually exclusively determined by the characteristics of the fracture or
pariEIE Girpa ey aERBhRYRD MRELAHhRISMBGHIMER LoATEYE HRAdhEY
acgasehReLtosthe dayeptenystepiMasdireaisarResiiced framoas &ran
sCullsib3Sii3sB9 allgy in a quick salidification process, followed by thermal
erfAIRAGHEN L ml ﬁh%eﬁéa it ith itiRALR Séﬁﬁﬁfav HPRE" PRSI Citting
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was pulverised with high energy input and a duration of more than 600 s.
Once again, the fracture surfaces or particle surfaces of the powder particles
prédiac et tmGageh eaipe rxped ishdyeub)geterhin ateai i etiodeforpaesson,
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deformation. ] .
powder and additive or pressing stresses can be eliminated. The heat treatment of the

pressed magnet core also enables its magnetic properties to be adjusted as required.

In order to produce a magnet core of maximum homogeneity with defined properties,

the powder is expediently subjected to a separation or grading process following



As in the first example, the powders were graded and pressed together with
g BLP grmymagnet cores. After a heat treatment process as

descrlbe ove, the cycle losses of the magnet cores were determined.
Magnet cores produced from different size fractions of powder particles were
investigated separately in order to take account of the effect of particle size.
For particles with a diameter of 200-300 um, the cycle losses of the magnet
cofelvataauinmitRie drednitioramiopuvier o 2iddd\ds ibemdendstes separate-
comparable cores produced by conventional means to 4.3 ttWs/cm3. For
paP/'ucIes with a diameter of 300-500 um, the cycle losses of the magnet cores
according to the invention amounted to 2.0 ttWs/cm3 and for comparable
cotesyRduced by conventional means to 3.2 ttWs/cma3. For particles with a
diameter of 500- 710 um, the cycle losses of the magnet cores accordin [%
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diameter of 200-300 um. As in the first and second examples, the powders
weradyrad aacariingriodbe insganahaned yiskelbongeraitis ?éf%@%\?ﬂré‘%ﬂe
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characteristics racture or partl e surfaces and that t astic
defberartireraridhednanet soseredusrsHY t}hyﬁﬁénr@g%swe@ thgTs 059

P @dienfined SiRatsRied R orrespond to the hysteresis losses during a complete
magnetisation cycle. Cycle losses are determined by dividing the losses through
frequency and by forming limit values for vanishing frequencies. Cycle losses depend

on maximum modulation, but no longer on remagnetisation frequency.

Cycle losses following the pressing process were approximately 16 pWs/cm?® for
conventionally produced magnet cores and approximately 15.8 pWs/cm® for magnet

cores produced according to the invention.

After pressing, the magnet cores were subjected to one hour’s heat treatment at 520°C
to effect a nanocrystallisation of the powder particles. Following this, the cycle losses
were once again determined. They were approximately 5.5 pWs/cm? for con-
ventionally produced magnet cores and approximately 2 pWs/cm® for magnet cores
produced according to the invention. During the heat treatment process, the stresses
induced by pressing into the magnet core are therefore largely eliminated, and at the
same time, the heat treatment effects the nanocrystallisation of originally amorphous

structures and thus the adjustment of good magnetic properties. Following this, the



1. Magnet core produced from a composite of a powder of amorphous or

n eﬁgitg&ipggqriicles and from at Igast one pressing additive, wherein the
particles have first surfaces represented by original strip surfaces and second

surfaces represented by surfaces produced in a pulverisation process,
characterised in that the overwhelming majority of these second particle
surfaces are essentially smooth cut or fracture surfaces without any plastic
defpsrrationosies ¢ireditioned eihaceasaninel psiad etosswat onrablieasesnsy

particle surfaces being O T 0.5. 2. Magnet core acgording to claim 1,
B e e s P R SR mtion o the
particle surfaces is 0 T 0.2. 3. Magnet core according to claim 1 or 2,
chagagistsised in that its cycle losses P are P 5 ttWs/cm3. 4. Magnet core

according to any of claims 1 to 3, characterised in that its cycle losses P are
P B gEishamEORAEMCA LBeANS IS AGREY Ay BE EIMRRTIOR. &ip, was likewise

produced from an Fez35CuiNb3Sii35Bg alloy in a quick solidification process,
followed by thermal embrittlement and pulverisation with minimum energy input,
largely by cutting action, in less than 60 s. For comparison, strip produced in the same
way was pulverised with high energy input and a duration of more than 600 s. Once
again, the fracture surfaces or particle surfaces of the powder particles produced
according to the invention showed virtually no plastic deformation, while the con-

ventionally produced powder particles exhibited major deformation.

As in the first example, the powders were graded and pressed together with glass
solder to form magnet cores. After a heat treatment process as described above, the
cycle losses of the magnet cores were determined. Magnet cores produced from
different size fractions of powder particles were investigated separately in order to
take account of the effect of particle size. For particles with a diameter of 200-300
um, the cycle losses of the magnet cores according to the invention amounted to 2.3
uWs/cm? and for comparable cores produced by conventional means to 4.3 uWs/cm?®.
For particles with a diameter of 300-500 um, the cycle losses of the magnet cores
according to the invention amounted to 2.0 pWs/cm?® and for comparable cores pro-
duced by conventional means to 3.2 pWs/cm®. For particles with a diameter of 500-
710 um, the cycle losses of the magnet cores according to the invention amounted to
1.7 uWs/em® and for comparable cores produced by conventional means to 2.3

uWs/cm®,

Example 3
In a further embodiment of the method according to the invention, strip was likewise

produced from an Fez¢Si12B1, alloy in a quick solidification process, followed by



characterised in that the particles have the alloy composition Wet .M.)too xy z
@’ﬁ‘ ,ﬁt 13X7, wherein I\/brs Co and/or Ni, wherein M' is at least
one element from the group consisting of Nb, W, Ta, Zr, Hf, Ti and Mo,
wherein M" is at least one element from the VCS 059 PCT SG +210 group
consisting of V, Cr, Mn, Al, elements of the platinum group, Sc, Y, rare
earths, Au, Zn, Sn and Re, wherein X is at least one element from the group
caheigiingrobrittldaenPandpuSbridatiddavitnanismandendrgyaipat, kryelg.ost, 13
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according to any of claims 1 to 4, characterised in that the particles have the
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percent and meet the following conditions: 0 a< 0.29; 0<b <0.43; 4 x 10; 3
y $EnEteref 20043 heneBiecieledashsg th%m@ﬁr@lfaﬁﬁﬁgsﬁct@w,mg to the

invention amounted to 4 pWs/cm? at a modulation of 0.1 T.

These examples show clearly that the cycle or hysteresis losses of powder cores are
strongly affected by the characteristics of the fracture or particle surfaces and that the

plastic deformation of these surfaces causes higher hysteresis losses.



characterised in that the particles have the alloy composition MaYi3Z1"

ﬁgl&,ﬂlﬁ&ftﬁléqg one element fronbthe group consisting of Fe, Ni and Co,
wherein Y is at least one element from the group consisting of B, C and P,

wherein Z is at least one element from the group consisting of Si, Al and Ge,
and wherein a, 13 and y are specified in atomic percent and meet the
following conditions: 70 a 85; 5 13 20; 0 y 20, wherein up to 10 atomic
peareent Ofaihie M component may be replaced by at least one element from
the group consisting of Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, Ta und W and up to 10
atomic percent of the (Y+Z) component may be replaced by at least one
elémenivirgpl tasegrodpced fisistingoofesi 8 of Shouritdrob MIBAEPRBTOSG

+211 8 MaanRL Eé}ft?c@‘é%ﬂﬂr%%tﬁ’t A% BhelBsnk RAuFOURGEHTRY In that

glass solder is provided as a pressing additive. 9. Mag net core accordin

any of B%{Hﬁ@slhf”’de?f'@ﬁé‘r‘H&'E@ﬂé%weﬁ?'ﬁ?&ttbfe?ﬁ%’@@ﬁ&éfég% HHdvigeeas a
pressingdsiaiingrdenivipignairtees pocatding topavyridadtaimededs 7,

characterised in that

the overwhelming majority of these second particle surfaces are essentially
smooth cut or fracture surfaces without any plastic deformation, the proportion
T of areas of plastic deformation of the second particle surfaces being0 < T <
0.5.

2. Magnet core according to claim 1,
characterised in that
the proportion T of areas of plastic deformation of the particle surfacesis0<T
<0.2.

3. Magnet core according to claim 1 or 2,
characterised in that

its cycle losses P are P < 5 pWs/cm®.

4.  Magnet core according to any of claims 1 to 3,
characterised in that

its cycle losses P are P < 3 uWs/cm®.

5. Magnet core according to any of claims 1 to 4,
characterised in that
the particles have the alloy composition (Fe1-aMa)100-x-y-z-a-p-yCUxSi-
yB:M’,M”X,, wherein
M is Co and/or Ni, wherein M’ is at least one element from the group consisting

of Nb, W, Ta, Zr, Hf, Ti and Mo, wherein M” is at least one element from the



characterised in that thermosetting resins such as epoxy resin, phenolic
re?&g%ﬁ@%ﬁ@éiﬂé)r polyimides are E5ovided as a pressing additive. 11.
Inductive component with a magnet core according to any of claims 1 to 10.
12. Inductive component according to claim 11, characterised in that the
inductive component is a choke for correcting the power factor. 13. Inductive
component according to claim 11, characterised in that the inductive

componeiipiscsitanaas vhakevhdAlnelusidvies 00 thppRENtATOLPIgE 1Y Olaim

L1, chargglerisecip hat ihednductive comppagntis . pholde: 1.,

Inductive componeht accordihg to claim il , C aracteriaed in that - 9 ouP
consisting of C, Ge, P, Ga, Sb, In, Be und As, and wherein a, X, Yy, z, a, f and y
are specified in atomic percent and meet the following conditions: 0 <a < 0.5;
01<x<3;,0<y<30;0<z2<25,0<y+2<35;01< a<30;0< B3<10;0<

vy <10.

6.  Magnet core according to any of claims 1 to 4,
characterised in that
the particles have the alloy composition (Fe1-a.sC0aNib) 100-x-y-z MxBy T2, Wherein
M is at least one element from the group consisting of Nb, Ta, Zr, Hf, Ti, V and
Mo, wherein T is at least one element from the group consisting of Cr, W, Ru,
Rh, Pd, Os, Ir, Pt, Al, Si, Ge, C and P, and wherein a, b, X, y and z are specified
in atomic percent and meet the following conditions: 0 <a<0.29; 0<b <0.43;

4<x<10;3<y<15;0<z<5.

7. Magnet core according to any of claims 1 to 4,
characterised in that
the particles have the alloy composition M, YgZ,, wherein M is at least one
element from the group consisting of Fe, Ni and Co, wherein Y is at least one
element from the group consisting of B, C and P, wherein Z is at least one
element from the group consisting of Si, Al and Ge, and wherein a, 3 and y are
specified in atomic percent and meet the following conditions: 70 < a <85;5<
B <20;0< y<20, wherein up to 10 atomic percent of the M component may
be replaced by at least one element from the group consisting of Ti, V, Cr, Mn,
Cu, Zr, Nb, Mo, Ta und W and up to 10 atomic percent of the (Y+Z) component
may be replaced by at least one element from the group consisting of In, Sn, Sb
und Pb.



the inductive component is a smoothing choke. VCS 059 PCT SG +212 16.

M?}Eg%@:@ﬁ:@? %oggjction of a magnef gore, comprising the following steps: -
provision of a strip or foil of an amorphous or nanocrystalline soft magnetic

alloy; pulverisation of the strip or foil, wherein the material in the pulverising
chamber is largely pulverised by cutting and/or breaking, and wherein the
powder particles are removed from the pulverising chamber on reaching their
firgl gramgsieesomnixiegrointhe peywsiariaiih Lreror more pressing additives;

pressing]g%rt]&igng(ﬁllj{ﬁ ¥o form a magnet core. 17. Method according to claim
16 characlerised in that the dwell time t in the pulverising chamber is t < 60 s.

18. Methand stdderriingpuidethdabessingadditive.

9.  Magnet core according to any of claims 1 to 7,
characterised in that

ceramic silicates are provided as a pressing additive.

10. Magnet core according to any of claims 1 to 7,
characterised in that
thermosetting resins such as epoxy resin, phenolic resin, silicone resin or

polyimides are provided as a pressing additive.
11. Inductive component with a magnet core according to any of claims 1 to 10.

12. Inductive component according to claim 11,
characterised in that

the inductive component is a choke for correcting the power factor.

13. Inductive component according to claim 11,
characterised in that

the inductive component is a storage choke.

14. Inductive component according to claim 11,
characterised in that

the inductive component is a filter choke.

15. Inductive component according to claim 11,
characterised in that

the inductive component is a smoothing choke.



characterised in that the magnet core is subjected to a heat treatment

prwéﬁf%.lpg%ﬁyg 19. Method acggrdlng to any of claims 16 to 18,
characterised in that the strip or foil is embrittled by heat treatment prior to

pulverisation. 20. Method according to any of claims 16 to 19, characterised
in that the powder is subjected to a separation process after pulverisation,
and in that different powder fractions are processed separately. 21. Method
acmrdimgttodny tlegaimnstidn tf aaqagharamt@rése@miﬁgahafslmmfgfeﬂéwith
the alloy composm 51 Wel 1\4%03. Qﬁlﬂamo ﬁCu"Sl BzM aM"fSXY

or ous anocrystal ﬁ a nétIC
wherein M IS \60 an p hereln eastone e men{]?r {P]quroup

consistingafob, W, Ta, Zr, Hf, Ti and Mo, wherein
- pulverisation of the strip or foil, wherein the material in the pulverising

chamber is largely pulverised by cutting and/or breaking, and wherein the
powder particles are removed from the pulverising chamber on reaching
their final grain size;

- mixing of the powder with one or more pressing additives;

- pressing of the mixture to form a magnet core.

17.  Method according to claim 16
characterised in that

the dwell time t in the pulverising chamber is t < 60 s.

18. Method according to claim 16 or 17,
characterised in that

the magnet core is subjected to a heat treatment process after pressing.

19. Method according to any of claims 16 to 18,
characterised in that

the strip or foil is embrittled by heat treatment prior to pulverisation.

20. Method according to any of claims 16 to 19,
characterised in that
the powder is subjected to a separation process after pulverisation, and in that

different powder fractions are processed separately.

21. Method according to any of claims 16 to 20,
characterised in that
a strip or foil with the alloy composition (Fe1.aMa)100-x-y-z-a-pyCUxSi-
yB:M’M”pX, is used, wherein M is Co and/or Ni, wherein M’ is at least one

element from the group consisting of Nb, W, Ta, Zr, Hf, Ti and Mo, wherein



VCS 059 PCT SG +213 M" is at least one element from the group consisting

of\yc%g]?eg/%ﬁgcglﬂnents of the plati group, Sc, Y, rare earthg, Au, Zn,
Sn and Re, wherein X is at least one element from the group consisting of C,

Ge, P, Ga, Sb, In, Be und As, and wherein a, X, vy, z, a, 13 and y are specified
in atomic percent and meet the following conditions: 0 a 0.5; 0.1 x 3; 0y 30; 0
z 25; 0 y+z 35; 0.1a 30; O[3 10; Oy 10. 22. Method according to any of claims
16 to 2Q)’ciRakdeist et ienibatieositik grdabl cutikiding) altay, compositianetheits
bCoaNik)100" v.z M"ByTz | ed, wherein M i least one elemept. fram
the ronr PR TG S B S R TR e
elemenieded aneredegent i ovriBestiiog ofadsisng RUCRGe, Pd CasidnPBeAnSAGe,

C and B, pafaierein &by x ey and £a1e Spegifieddniiomic.pargeniang
meet the following conditions: 0 a < 0.29; 0<b 0.43; 4 x 10; 3y 15; 0 z 5. 23.

Method @ bydirdisgnaditiamy: f chinfsh 16 1o X5 dharaxteAdelisi thadd stiipZof
foil Wit@@@_@l@&%p@@i@g M%@%}g@dgsed, wherein M is at least one

element from the group consisting of Fe, Ni and Co, wherein Y is at least one
element from the group consisting of B, C and P, wherein Z is at least one

elementeg e Somyreansstingas $.t6band Ge, and wherein a, 13 and y
are specified in até)ﬂré]ﬁcﬁercent and meet the following conditions: 70 a 85; 5
[

13 20; 6 rﬁﬁ?Wﬁ p to 10 atomic percent of the M component may be
replacedshripat edstivinéhe ke toye normoositine e wpCaNgisting, @IVIIBI,, Grydeth,

Cu, Zr’\MBrMOer{?a‘ﬂl PO Meﬁ?ﬁ&ﬁfﬁ&&fﬁ)gﬁ&ﬁﬂ&wt PN zr, it

component may be replaced by at least one element fro e group
consistifig\6fMd, \h veisralidl ppat least one element from the group consisting of Cr,

W, Ru, Rh, Pd, Os, Ir, Pt, Al, Si, Ge, C and P, and wherein a, b, x, y and z are
specified in atomic percent and meet the following conditions: 0 <a<0.29; 0 <

b<043;4<x<10;3<y<15;0<z<5.

23. Method according to any of claims 16 to 20,
characterised in that
a strip or foil with the alloy composition M., Y pZ, is used, wherein M is at least
one element from the group consisting of Fe, Ni and Co, wherein Y is at least
one element from the group consisting of B, C and P, wherein Z is at least one
element from the group consisting of Si, Al and Ge, and wherein a, 3 and y are
specified in atomic percent and meet the following conditions: 70 < o <85; 5 <
B <20;0< y<20, wherein up to 10 atomic percent of the M component may
be replaced by at least one element from the group consisting of Ti, V, Cr, Mn,
Cu, Zr, Nb, Mo, Ta und W and up to 10 atomic percent of the (Y+Z) component
may be replaced by at least one element from the group consisting of In, Sn, Sb
and Pb.



VCS 059 PCT SG +214 24. Method according to any of claims 16 to 23,

ci‘@&cb%g%lgéhg glass solder is uq_gld as a pressing additive. 25. Method
according to any of claims 16 to 20, characterised in that ceramic silicates

are used as a pressing additive. 26. Method according to any of claims 16 to
20, characterised in that thermosetting resins such as epoxy resin, phenolic
resin, silicone resin or polyimides are used as a pressing additive.

24. Method according to any of claims 16 to 23,

characterised in that

glass solder is used as a pressing additive.

25. Method according to any of claims 16 to 20,
characterised in that

ceramic silicates are used as a pressing additive.

26. Method according to any of claims 16 to 20,
characterised in that
thermosetting resins such as epoxy resin, phenolic resin, silicone resin or

polyimides are used as a pressing additive.





