
WO 2008/007345 PCT/IB2007/052771 Description  Method
for the production of magnet cores, magnet core and
inductive component with a magnet core [1] The
invention relates to a method for the production of
magnetic powder composite  cores pressed from a mix of
alloy powder and binder. It further relates to a
magnet core  produced from a mix of alloy powder and
binder and to an inductive component with a  magnet
core. [2] In powder composite cores of this type, low
hysteresis and eddy-current losses and  low coercitive
field strength are desired. The powder is typically
supplied in the form  of flakes provided by
comminuting a soft magnetic strip produced using melt
spinning  technology. These flakes may, for example,
have the form of platelets and are typically  first
provided with an electrically insulating coating and
then pressed to produce a  magnet core. While flakes
of pure iron or iron/nickel alloys are so ductile that
they are  plastically deformed under the influence of
the compacting pressure and result in  pressed cores
of high density and strength, flakes or powders of
relatively hard and  rigid materials cannot be pressed
with just any pressure. Rigid flakes would break in
unsuitable conditions, resulting not in the desired
compaction, but only in a further  reduction of
particle size. In addition, the break-up of the flakes
releases fresh surfaces  without any electrically
insulating coating, which lead to a drastic reduction
of the res- istivity of the magnet core and thus to
high eddy-current losses at high frequencies. [3] As
described, for example, in DE 103 48 810 Al, it is
possible to use powders with a  multi-modal particle
size distribution. A multi-modal size distribution
permits a re- latively dense packing of the particles
and thus the production of a relatively dense  magnet
core. [4] When using FeA1Si-based materials, the high
energy input required for comminution  results in
structural damage in the production of fine-grain
particle fractions, but these  are healed virtually
completely in the subsequent heat treatment process
and hardly  affect the magnetic properties of the
finished magnet core. In mixes with ductile
materials, packing density can be increased by
increasing the ductile component, for  example the
pure iron component. This procedure is, for example,
described in JP  2001-196216. [5] Problems are posed,
however, by the production of dense magnet cores from
amorphous FeBSi-based materials, which are favoured
owing to their good magnetic  properties. In the
energy-intensive production of the fine-grain particle
fractions,  FeBSi-based materials form phases of iron
borides, which represent permanent  



structural damage and adversely affect magnetic
properties. WO 2008/007345 PCT/IB2007/052771  [6] The
invention is therefore based on the problem of
specifying a method for the production of a powder
composite core, which allows the production of
particularly  dense magnet cores from alloys produced
in a rapid solidification process. It is further
based on the problem of specifying a particularly
dense magnet core with low co- ercitive field
strength. [7] According to the invention, this problem
is solved by the subject matter of the in- dependent
patent claims. Advantageous further development of the
invention form the  subject matter of the dependent
patent claims. [8] A method according to the invention
for the production of a magnet core comprises  the
following steps: First, at least one coarse-grain
powder fraction is produced from  an amorphous strip
of a soft magnetic alloy. In addition, at least one
fine-grain powder  fraction is produced from a
nanocrystalline strip, likewise of a soft magnetic
alloy.  Following comminution, the particle fractions
may be sized in order to obtain an  optimum particle
size distribution. The particle fractions are then
mixed to produce a  multi-modal powder, the particles
of the coarse-grain particle fraction having an
amorphous structure, while the particles of the
fine-grain particle fraction have a nano- crystalline
structure. The multi-modal powder is then pressed to
produce a magnet  core. [9] The soft magnetic strip
material is typically produced as amorphous strip in a
rapid  solidification process, the term "strip" in
this context including a foil-like form or  pieces of
strip. To produce a nanocrystalline strip, the
amorphous strip can then be  subjected to heat
treatment to obtain the nanocrystalline structure.
[10] According to a basic concept of the invention,
the aim is to minimise energy input in  the
comminution of the strip material to produce a powder.
Energy input can be  reduced by converting the strip
into a nanocrystalline state prior to comminution,
thus  making it very brittle. In this brittle state,
the fine-grain powder fractions can be  produced
without increasing energy input sufficiently for the
formation of FeB phases.  In this way, irreversible
structural damage can be avoided. On the other hand,
the  production of the coarse-grain powder fraction
from nanocrystalline strip is not  advisable, because
the flakes produced from nanocrystalline strip would
also be nano- crystalline and therefore so brittle
that they would not be compacted under pressure,  but
rather disintegrate. [11] This problem can be solved
by producing the fine-grain and the coarse-grain
powder  fractions by different means. By separately
producing the fine-grain fractions from  



nanocrystalline strip and the coarse-grain fractions
from amorphous strip, the roles  played by the powder
fractions in the production of the magnet core and
their  properties in the pressing process are taken
into consideration. The production pro- cesses for the
different powder fractions are "tailor-made" in a
manner of speaking. As WO 2008/007345
PCT/IB2007/052771  a result, the properties of the
powder can be precisely adapted to pressing conditions
and to the desired density of the finished magnet core
before the pressing process. [12] In this way, an
alloy capable of nanocrystallisation can be used even
for the  amorphous strip, provided it is still in a
amorphous state at the time of pressing.  However, the
initially amorphous alloy capable of
nanocrystallisation can be converted  into a
nanocrystalline alloy by heat treatment. As a result,
a variety of alloy com- binations can be used for the
coarse- and fine-grain fractions: The fine-grain
fraction is  produced from an alloy capable of
nanocrystallisation, which is already in a nano-
crystalline state in the pressing process. The
coarse-grain fraction, on the other hand,  can be
produced either from an alloy not capable of
nanocrystallisation or from an  alloy capable of
nanocrystallisation, and in the latter case, the alloy
can be converted  into a nanocrystalline state after
pressing. [13] The particles representing the
fine-grain powder fraction advantageously have a
diameter between 20 and 70 m, while the particles
representing the coarse-grain  powder fraction have a
diameter between 70 and 200 m. With particles in this
size  range, relatively dense packing and therefore
dense magnet cores can be obtained. [14] In one
embodiment of the method, the amorphous strip is
pre-embrittled by heat  treatment at a pre-embrittling
temperature Tembrittle prior to the production of the
coarse- grain powder fraction in order to simplify
comminution, the pre-embrittling tem- perature
Tembritcle and the crystallisation temperature
Terysra, of the amorphous strip having  the
relationship Tembrittle < Terysta,. The
pre-embrittling temperature Tembrittle is therefore
chosen low enough to avoid (nano-) crystallisation. It
is further chosen low enough,  and the duration of the
heat treatment is chosen short enough, to make the
particles  produced from the strip ductile enough to
avoid break-up in the pressing process. The
pre-embrittling temperature Tembrittle advantageously
is 100C <= Tembrittle <= 400C,  preferably 200C <=
Tembrittle <= 400C. The duration of the heat treatment
may be 0.5  to 8 hours. [15] In an alternative
embodiment of the method, the amorphous strip is
comminuted to  produce the coarse-grain powder
fraction without any preceding heat treatment for pre-
embrittling in the "as cast" state, i.e. in the state
in which it is following the rapid solid- ification
process. The amorphous strip is advantageously
comminuted to produce the  



coarse-grain powder fraction at a grinding temperature
Tn,;,, of -196C <= Tr,;,, <= 20C.  [16] The
nanocrystalline strip used to produce the fine-grain
powder fraction is, for  example, comminuted in a
cutting mill. Using a cutting mill instead of, for
example, a  ball mill reduces energy input to a
minimum and avoids irreversible structural damage.
[17] In one embodiment of the method, the same alloy
is used for the amorphous strip and  for the
nanocrystalline strip. In this case, the strip used to
produce the fine-grain WO 2008/007345
PCT/IB2007/052771  powder fraction is nanocrystallised
by heat treatment following the rapid solidification
process, while the strip used to produce the
coarse-grain powder fraction is left in its  amorphous
state. [18] It is, however, alternatively possible to
use different alloys. The first soft magnetic  alloy
for the amorphous strip may, for instance, be an alloy
which is particularly  suitable for processing in the
amorphous state and which is sufficiently ductile,
while  the second soft magnetic alloy for the
nanocrystalline strip may be an alloy which can  be
nanocrystallised particularly easily. [19] In view of
these considerations, suitable soft magnetic alloys
for both the amorphous  and the nanocrystalline strip
are soft magnetic iron-based alloys. [20] In one
embodiment, the amorphous particles have the alloy
composition MalphaYbetaZ  gamma, wherein M is at least
one element from the group including Fe, Ni and Co,
wherein Y is at least one element from the group
including B, C and P, wherein Z is at  least one
element from the group including Si, Al and Ge, and
wherein a, b, and g are  specified in atomic percent
and meet the following conditions: 70 <= alpha <= 85;
5  <= beta <= 20; 0 <= gamma <= 20, wherein up to 10
atomic percent of the M  component may be replaced by
at least one element from the group including Ti, V,
Cr, Mn, Cu, Zr, Nb, Mo, Ta and W and up to 10 atomic
percent of the (Y+Z)  component may be replaced by at
least one element from the group including In, Sn,  Sb
and Pb. [21] The particles capable of
nanocrystallisation may have the alloy composition
(Fel_aMa)  100-x-y-z-alpha-beta-gamma
CuxSiyBZM'alphaM"betaXgamma, Wherein M is Co and/or
Ni, wherein M' is at least one element from the group
including Nb, W, Ta, Zr, Hf, Ti and Mo,  wherein M" is
at least one element from the group including 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 including C, Ge, P, Ga, Sb, In,
Be and As, and wherein a, x, y,  z, alpha, beta and
gamma 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 <= 35;  



0.1 <= alpha <= 30; 0 <= beta <= 10; 0 <= gamma <= 10.
[22] As an alternative, the particles capable of
nanocrystallisation may have the alloy  composition
(Fel_a_bCoaNib) 1oo_x_y_Z MxByTZ, wherein M is at
least one element from the  group including Nb, Ta,
Zr, Hf, Ti, V and Mo, wherein T is at least one
element from  the group including 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. [23] For the strip capable
of nanocrystallisation, at least one of the alloys
Fe73.5Nb3Cu1Si  15.5B7, Fe73.5Nb3Cu1Si13.5B9,
Fe86Cu1Zr7B6, Fe91Zr7B3 and Fe84Nb7B9 can be used.
[24] The multi-modal powder obtained by mixing coarse-
and fine-grain powder fractions WO 2008/007345
PCT/IB2007/052771 is advantageously pressed at a
pressing temperature Tpress of Tpress > Tembrittle to
produce a  magnet core. This ensures that the
coarse-grain particles, in particular, behave in a
very  ductile manner and that there is no further
mechanical comminution during the  pressing process.
[25] After pressing, the magnet core is advantageously
subjected to heat treatment at a  heat treatment
temperature Tanneai in order to relieve mechanical
stresses introduced into  the magnet core by pressing
and to obtain good magnetic properties, in particular
a low  coercitive field strength. The heat treatment
temperature Tanneai is expediently chosen  such that
the heat treatment temperature Tanneai and the
crystallisation temperature Terystai  of the first
soft magnetic alloy have the relationship Tanneai >=
Torystai This results in the  nanocrystallisation of
the coarse-grain particles which still have an
amorphous  structure at this point. For this purpose,
the heat treatment temperature is typically set  above
500C. [26] As an alternative, the heat treatment
temperature TanRea, may be chosen such that the  heat
treatment temperature Tanneai and the crystallisation
temperature Terystai of the first  soft magnetic alloy
have the relationship Tanneai <= Terystal In this
case, the nano crystallisation of the amorphous
particle fraction is avoided. The only purpose of the
heat treatment in this case is the relief of
mechanical stresses, and typically 400C <=  Tanneal <=
450C. [27] All heat treatment processes are
advantageously conducted in a controlled at- mosphere
to prevent corrosion and thus the premature ageing of
the magnet core  combined with a deterioration of its
magnetic properties. [28] Prior to pressing,
processing aids such as binders and/or lubricants are
advantageous- ly added to the multi-modal powder. The
particles representing the coarse- and/or fine- grain
powder fractions may be pickled in an aqueous or
alcohol solution prior to 



pressing to apply an electrically insulating coating
and then dried. An electrically in- sulating coating
may also be applied by different means. It is used to
reduce the res- istivity of the magnet core and to
reduce eddy-current losses. [29] A magnet core
according to the invention comprises a soft magnetic
powder made  from particles, the particle size
distribution being multi-modal. It further comprises
processing aids such as binders. The powder comprises
at least one coarse-grain  powder fraction with
particles with an amorphous structure and at least one
fine-grain  powder fraction with particles with a
nanocrystalline structure. [30] A magnet core of this
type may combine an exceptionally high density with a
low  coercitive field strength, because the
multi-modal particle size distribution permits a
particularly dense packing of the particles, while the
particle surfaces suffer only minor  deformation and
structural damage. [31] The magnet core according to
the invention can be used in inductive components WO
2008/007345 PCT/IB2007/052771  such as storage chokes,
PFC chokes (chokes for power factor correction),
switching  power supplies, filter chokes or smoothing
chokes. [32] Embodiments of the invention are
explained in greater detail below.  [33] Example 1
[34] From a strip with the nominal composition
Fe73.5Nb3Cu1Si15.5B7, particle fractions  with the
following particle diameters were produced: The
nanocrystalline particles of  the first fraction had
diameters between 28 and 50 m, the amorphous particles
of the  second fraction had diameters between 80 and
106 m, and the likewise amorphous  particles of the
third fraction had diameters between 106 and 160 m.
The press-ready  powder mix consisted of 29% flakes of
the first fraction, 58% flakes of the second  fraction
and 10% flakes of the third fraction in addition to
2.8% binder mix and 0.2%  lubricant. The mix was
pressed at a pressure of 8 t/cm2 and a temperature of
180C to  produce a magnet core. After pressing, the
core had a density of 67 percent by volume.  After
pressing, the magnet core was subjected to a heat
treatment lasting one hour in a  controlled atmosphere
at 560C. The finished magnet core had a static
coercitive field  strength of 51.6 A/m. [35] Example 2
[36] From a strip with the nominal composition
Fe73.5Nb3Cu1Si15.5B7, particle fractions  with the
following particle diameters were produced: The
nanocrystalline particles of  the first fraction had
diameters between 40 and 63 m, and the amorphous
particles of  the second fraction had diameters
between 80 and 106 m. The press-ready powder  mix
consisted of 48.5% flakes of the first fraction, 48.5%
flakes of the second fraction  



and 2.8% binder mix and 0.2% lubricant. The mix was
pressed at a pressure of 8 t/cm2  and a temperature of
180C to produce a magnet core. After pressing, the
core had a  density of 68.3 percent by volume. After
pressing, the magnet core was subjected to a  heat
treatment lasting one hour in a controlled atmosphere
at 560C. The finished  magnet core had a static
coercitive field strength of 55.4 A/m. [37] For
comparison, magnet cores were produced in the
conventional way from purely  amorphous powders. [38]
Comparative example 1 [39] From a strip with the
nominal composition Fe73.5Nb3Cu1Si15.5B7, purely
amorphous  particles with particle diameters between
80 and 106 m were produced. The press- ready powder
mix consisted of 97% of these amorphous particles and
2.8% binder mix  and 0.2% lubricant. The mix was
pressed at a pressure of 8 t/cm2 and a temperature of
180C to produce a magnet core. After pressing, the
core had a density of 61.7 percent  by volume. After
pressing, the magnet core was subjected to a heat
treatment lasting  one hour in a controlled atmosphere
at 560C. The finished magnet core had a static
coercitive field strength of 71.0 A/m. WO 2008/007345
PCT/IB2007/052771  [401 Comparative example 2 [411
From a strip with the nominal composition
Fe73.5Nb3Cu1Si15.5B7, purely amorphous  particle
fractions with the following particle diameters were
produced: The particles of  the first fraction had
diameters between 40 and 63 m, and the particles of
the second  fraction had diameters between 80 and 106
m. The press-ready powder mix consisted  of 48.5%
flakes of the first fraction, 48.5% flakes of the
second fraction and 2.8%  binder mix and 0.2%
lubricant. The mix was pressed at a pressure of 8
t/cm2 and a tem- perature of 180C to produce a magnet
core. After pressing, the core had a density of  63.2
percent by volume. After pressing, the magnet core was
subjected to a heat  treatment lasting one hour in a
controlled atmosphere at 560C. The finished magnet
core had a static coercitive field strength of 100.5
A/m. [421 These examples show that high densities can
be combined with low coercitive field  strengths of
the magnet cores when using the method according to
the invention. The  low coercitive field strength in
the magnet cores from examples 1 and 2 is due to the
fact that the fine-grain particles, as a result of
their production from a nanocrystalline  material, do
not suffer any significant irreversible structural
damage caused by the  formation of FeB phases. [431 As
a result of the separate production of coarse-grain
amorphous and fine-grain  nano-crystalline powder
fractions, the resulting powder mix meets all
requirements: It  



is multi-modal and allows, even when using FeBSi-based
alloys capable of nano- crystallisation, a very dense
packing of the particles, resulting in a high density
of the  magnet core. Owing to their amorphous
structure, the coarse-grain particles are ductile
enough not to break up in the pressing process. And
finally, being produced from a  nanocrystalline
starting material, the fine-grain particles are not
irreversibly damaged  by the formation of iron boride
phases which would adversely affect the magnetic
properties of the core. WO 2008/007345
PCT/IB2007/052771 Claims [1] Method for the production
of a magnet core, comprising the following steps: -
production of at least one coarse-grain powder
fraction from an amorphous soft  magnetic strip; -
production of at least one fine-grain powder fraction
from a nanocrystalline soft  magnetic strip made of an
alloy capable of nanocrystallisation; - mixing of the
coarse- and fine-grain powder fractions to produce a
powder with  a multi-modal particle size distribution,
wherein the particles of the coarse-grain  particle
fraction have an amorphous structure and the particles
of the fine-grain  powder fraction have a
nanocrystalline structure; - pressing of the
multi-modal powder to produce a magnet core.  [2]
Method according to claim 1, characterised in that the
particles representing the fine-grain powder fractions
have particle diameters  between 20 and 70 m. [3]
Method according to claim 1 or 2,  characterised in
that the particles representing the coarse-grain
powder fractions have particle  diameters between 70
and 200 m. [4] Method according to any of claims 1 to
3,  characterised in that the amorphous strip is
pre-embrittled by heat treatment at a pre-embrittling
tem- perature Tembritt,e prior to the production of
the coarse-grain powder fractions, the
pre-embrittling temperature Tembrittle and the
crystallisation temperature Terystai of  the amorphous
strip having the relationship Tembrittle < Terystai
[5] Method according to claim 4  characterised in that
100C <= Tembrittle <= 400C. 



[6] Method according to claim 4 or 5  characterised in
that 200C <= Tembrittle<= 400C. [7] Method according
to any of claims 1 to 3,  characterised in that the
amorphous strip is comminuted to produce the
coarse-grain powder fraction  without any preceding
heat treatment for pre-embrittling in the "as cast"
state.  [8] Method according to any of claims 1 to 7,
characterised in that WO 2008/007345 PCT/IB2007/052771
the amorphous strip is comminuted to produce the
coarse-grain powder fraction  at a grinding
temperature Tmill of -196C <= Tmill <= 20C. [9] Method
according to any of claims 1 to 8,  characterised in
that the nanocrystalline strip used to produce the
fine-grain powder fraction is  comminuted in a cutting
mill. [10] Method according to any of claims 1 to 9,
characterised in that an alloy not capable of
nanocrystallisation is used for the amorphous strip.
[11] Method according to claim 10, characterised in
that an iron-based alloy is used as an alloy for the
amorphous strip.  [12] Method according to claim 10,
characterised in that an alloy of the composition
MalphaYbetaZgamma, is used as an alloy for the
amorphous strip, wherein M is at least one element
from the group including Fe,  Ni and Co, wherein Y is
at least one element from the group including B, C and
P, wherein Z is at least one element from the group
including Si, Al and Ge, and  wherein alpha, beta, and
gamma are specified in atomic percent and meet the
following conditions: 70 <= alpha <= 85; 5 <= beta <=
20; 0 <= gamma <= 20,  wherein up to 10 atomic percent
of the M component may be replaced by at least  one
element from the group including Ti, V, Cr, Mn, Cu,
Zr, Nb, Mo, Ta and W  and up to 10 atomic percent of
the (Y+Z) component may be replaced by at least  one
element from the group including In, Sn, Sb and Pb.
[13] Method according to any of claims 1 to 9,
characterised in that 



the same alloy capable of nanocrystallisation is used
both for the amorphous strip  and for the
nanocrystalline strip. [14] Method according to any of
claims 1 to 9,  characterised in that different alloys
are used for the amorphous strip and for the
nanocrystalline strip,  both alloys being capable of
nanocrystallisation. [15] Method according to any of
claims 1 to 14,  characterised in that at least one of
the alloys capable of nanocrystallisation has the
composition (Fe,-a
Ma)100-x-y-z-alpha-beta-gammaCuxSiyBzM'alphaM"betaXg
ma, wherein M is Co and/or Ni, wherein M' is at least
one element from the group including Nb, W, Ta, Zr,
Hf,  Ti and Mo, wherein M" is at least one element
from the group including V, Cr, WO 2008/007345
PCT/IB2007/052771  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 including C,
Ge, P, Ga, Sb, In,  Be and As, and wherein a, x, y, z,
alpha, beta, and gamma 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 <= 35; 0.1 <= alpha <= 30; 0 <= beta <= 10; 0 <=
gamma <= 10. [16] Method according to any of claims 1
to 15,  characterised in that at least one of the
alloys capable of nanocrystallisation has the
composition (Fe  1-a-bCOaNib) 100-x-y-Z MxBYTZ,
wherein M is at least one element from the group
including Nb, Ta, Zr, Hf, Ti, V and Mo, wherein T is
at least one element from  the group including 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. [17] Method according to any of claims 1 to
16,  characterised in that at least one of the alloys
capable of nanocrystallisation has the composition
Fe73.5 Nb3CU1Si15.5B7, Fe73.5Nb3CU1Si13.5B9,
Fe86CU1Zr7B6, Fe91Zr7B3 or Fe84Nb7B9. [18] Method
according to any of claims 1 to 17,  characterised in
that the multi-modal powder is pressed at a pressing
temperature Tpress of Tpress > T  embrittle to produce
a magnet core. 



[19] Method according to any of claims 1 to 18,
characterised in that the magnet core is subjected to
heat treatment at a heat treatment temperature T
anneal after pressing. [20] Method according to claim
19,  characterised in that the heat treatment
temperature Tanneal and the crystallisation
temperature Torystal of  the first soft magnetic alloy
have the relationship Tanneal >= Terystai [21] Method
according to claim 19 or 20,  characterised in that
Tanneal > 500C. [22] Method according to claim 19,
characterised in that the heat treatment temperature
Tanneal and the crystallisation temperature Torystal
of  the amorphous strip have the relationship Tanneal
<= Tcrystai WO 2008/007345 PCT/IB2007/052771  [23]
Method according to claim 19 or 22, characterised in
that  400C <= Tannea, <= 450C. [24] Method according
to any of claims 1 to 23,  characterised in that
processing aids such as binders and/or lubricants are
added to the multi-modal  powder prior to pressing.
[25] Method according to any of claims 4 to 24,
characterised in that the heat treatments are
conducted in a controlled atmosphere.  [26] Method
according to any of claims 1 to 25, characterised in
that the particles representing the coarse- and/or
fine-grain powder fractions are  pickled in an aqueous
or alcohol solution prior to pressing to apply an
electrically  insulating coating and then dried. [27]
Magnet core comprising a soft magnetic powder with a
multi-modal particle size  distribution and processing
aids, wherein the powder comprises at least one
coarse-grain powder fraction of particles with an
amorphous structure and at  least one fine-grain
powder fraction of particles with a nanocrystalline
structure. [28] Magnet core according to claim 27,  



characterised in that the amorphous particles and the
nanocrystalline particles have the same alloy
composition capable of nanocrystallisation. [29]
Magnet core according to claim 27,  characterised in
that the amorphous particles and the nanocrystalline
particles have different alloy  compositions capable
of nanocrystallisation. [30] Magnet core according to
claim 27,  characterised in that the amorphous
particles consist of an amorphous iron-based alloy.
[31] Magnet core according to any of claims 27 to 30,
characterised in that the particles representing the
fine-grain powder fraction have particle diameters
between 20 and 70 m. [32] Magnet core according to any
of claims 27 to 31,  characterised in that the
particles representing the coarse-grain powder
fraction have particle  diameters between 70 and 200
m. WO 2008/007345 PCT/IB2007/052771  [33] Magnet core
according to any of claims 30 to 32, characterised in
that the amorphous particles have the alloy
composition MalphaYbetaZg ma, wherein M  is at least
one element from the group including Fe, Ni and Co,
wherein Y is at  least one element from the group
including B, C and P, wherein Z is at least one
element from the group including Si, Al and Ge, and
wherein alpha, beta, and  gamma are specified in
atomic percent and meet the following conditions: 70
<=  alpha <= 85; 5 <= beta <= 20; 0 <= gamma <= 20,
wherein up to 10 atomic  percent of the M component
may be replaced by at least one element from the
group including Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, Ta and
W and up to 10 atomic  percent of the (Y+Z) component
may be replaced by at least one element from  the
group including In, Sn, Sb and Pb. [34] Magnet core
according to any of claims 27 to 33,  characterised in
that the nanocrystalline particles have the alloy
composition (Fel-aMa)
100-x-y-z-alpha-beta-gammaCuxSiyBzM'alphaM"betaXgamma,
wherein M is Co and/or Ni, wherein M' is at least one
element from the group including Nb, W, Ta, Zr, Hf, Ti
and  



Mo, wherein M" is at least one element from the group
including 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 including C,
Ge, P, Ga, Sb, In, Be and As,  and wherein a, x, y, z,
alpha, beta, and gamma 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 <=
35; 0.1 <= alpha <= 30; 0 <= beta <= 10; 0 <= gamma
<= 10. [35] Magnet core according to any of claims 27
to 33,  characterised in that the nanocrystalline
particles have the alloy composition
(Fel-a-bCoaNib)Ioo-x-y-z MxB  yTz, wherein M is at
least one element from the group including Nb, Ta, Zr,
Hf,  Ti, V and Mo, wherein T is at least one element
from the group including 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.  [36] Magnet core according to any
of claims 27 to 35, characterised in that the
nanocrystalline particles have at least one of the
alloy compositions Fe73.5Nb3  Cu1Si15.5B7,
Fe73.5Nb3Cu1Si13.5B9, Fe86Cu1Zr7B6, Fe91Zr7B3 and
Fe84Nb7B9. [37] Magnet core according to any of claims
27 to 36,  characterised in that WO 2008/007345
PCT/IB2007/052771  the magnet core includes processing
aids such as binders and/or lubricants. [381 Inductive
component with a magnet core according to any of
claims 1 to 37.  [391 Inductive component according to
claim 38, characterised in that the inductive
component is a choke for power factor correction.
[401 Inductive component according to claim 38,
characterised in that the inductive component is a
storage choke.  [411 Inductive component according to
claim 38,  characterised in that the inductive
component is a filter choke.  [421 Inductive component
according to claim 38,  characterised in that the
inductive component is a smoothing choke. 


