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Magnet core and nethod for its production The

WO pwsbi2e rel ates to a Magnet core pressed usPOLIE207/052335
all oy powder and a pressing sadditive to forty a
conpositc. It farther relates to a nethod for
produci ng a nmagnet core of this type. The use of
powder cores nade fromiron or alloy powder has been
established for many years. Anorphous or
naDectipifial | i ne all oys, too, are increasingly used,
being superior to crystalline powders, for exanple in
their remagnetisation properties. Conpared to
amﬂmphouﬁeﬁmwmﬁﬁdﬂ&ﬁﬁﬁﬁﬁﬁaﬁgﬁﬂ| i ue powders offer the
advant age of higher thermal stability, making nmagnet
cores made from nanocrystalliae powders suitable for
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mills. LEF%%%%%?@%?Q%#égFﬁges a nmethod for the

producti on of anorphous or nanocrystali,ine powders
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I @ik tabRCkofi@Fication 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 compasite cores. The finished pressings may then be

subjected to heat treatment for turning the amorphous material into nanocrystalline
material.

EP 0302 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 bah
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 homogenons amorphous microstitchire are often not obiainable, in particular with



a honogenous anor phous m crostructure are often not
obt ai nable, in particular with WO 2008/ 007263
weEFansB2607/ 052335 2 larger particles, This recUiB2807/052335
Powder particles with a strongly varying degree of
crystallisation. The level of iron losses is an
i nportant characteristic of nmagnet cores. TWO factors
contribute to iron | osses, these being frequency
dependent eddy-current | osses and hysteresis |osses.
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tAe6@: i al| th cut
o e i St et S0 b TR B b
td%%“’ﬂ?rﬁ BEFRY iy Ay eniggeens fofther Harstopaieate bherivemivn fom

umwﬁmmeswm@g@&dgﬁgﬁgmpd I 5 0.5 The i nvention
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In a composite magnet core accardin £ 10 the inyvention made from a powder of

nanocrystalline or amorphous particles and a pressing additive, the particles have first
surfaces represented by the original surfaces of a nanocrystalline or amorphous strip
and second surfaces represented by surfaces pnloduced in a pulverisation. process. The
overwhelming majority of these second surfaces are essentially smooth cut or fracture
surfaces withour any plastic deformarion, 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 individua]
powder particles, in particular their fractire 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



powder particles, in particular their fracture or

surface characteristics, significantly affect the
wee@peoses of the finished nagnet core- |s haBCThEEN07/052335

found that the surfaces of gparticles prorbiced by

pnl verisation, for exanple of strip material. include
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2008/ 007263 PCT/1B2007/ 052335 3 result in undesirably

iadsglt i WHRIERIABH 1SeH 198RS 1dsdbs A AaditiH] = .b%hﬁh&? fptl i@ the
input i.n the pulverisation process 5
SEVEREHPEProcrsisads ta parcisd dpmspgeend ghe fotmation piauckeifor

efyalidd.lite. In the pressing process, too, nechanical
stresses are introduced into the magnet core, and
mechani cal distortion due to different coefficients of

(10 Ehie (pBds s PR B, @b, E&Ehz&lfé@l srBQUORE @Bk ﬁ'itcﬁﬁ-@ g&gc%re

adgltlve S OSSIb . These stresses can

fPE‘é’d‘mcf‘dh%W“Plhéqutﬁ #ﬁ°&>&h<f°eff@¢érs 0 Shemnd) supaneinm foh teet

tpoRariBdthe pRisEiHE hdiithle ISITROR. ﬁﬁb@ﬁ@ss@cﬂeﬁ&;&&t b@rgd@éed
%ge ﬁﬂrtl cle sil;_}‘rface however, cannot be repalred.

Bripans Loyl byjsposagrent heatiesatmieat-ded | argel y in
advance to reduce iron |osses. The proportion T of
| astic rmation of the particle surfaces.
oLt Fgrsed Prdotamaten e Borpie sfucecoRErfrgeannct b
wepeived) FopthisTtasem SRS td b dPeied itk Biin Bdyah @A 64d0e: RInd8sks:
deformation at the particle surfaces, cycle |osses P

of PS5 JW/crn', preferably P:5 3 pW/cin3, arc
it aropetdtioe T o‘fla&am@&phasnyﬁéf&hﬂma%ﬂlm dridle SRR pedititly

conposition (Fei _aMa)ioo.,..y Z
?ian%d%%ﬁs y@%Nl‘ a, M pXy, wherein Mis Co and/or Ni,

wher ei za. is at | east one elenent fromthe gr oup
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ement from t he group consisting of C, Ge, P,
Ga, Sb, In, Be nod As, and wherein a,

The nanocrystalline particles expedicntly have the alloy composition (Fe 1M 100-7-y-2-
aBCUSiyB, M’ JM”sX,, 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" js at
least onie 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,
%, ¥> 2, &, B and 7y are specified in atomic percent and meet the following conditions: 0
2505 01<x<3;02y<30;052<25;0<y+2<35;0.1< «<30;0< B <10
0< y<g10.

As an alternative, the particles may have the alloy composition (Fey_a5C0oaNip) 100-x-y-2
MxByT;, 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,



X, Y, z, a, (3 and y are. specified in atom c percent
and neet the follow ng conditions: 0 5a50.5;0.1 x53;

W@ 20088072662 <25; 0<y+z535; 0. 15 a__ <30; 05 0510; PGI/IB2adN52335
As an alternative, the parthcl es may have the all oy
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One possible pressing additive is glass solder, and ceramic silicstes and/or thermo-
setting resins such as epoxy resins, phenolic resins, silicone resins or polyimides may
also be used.

‘The magnet core according to the invention offers the advantage of significantly
reduced iron losses compared to conventional powder composite cores, which can be
ascribed to a reduction of the frequency-independent proportion of the losses, i.e. the
hystcresis losses. The magnet cors according to the invention can be used in inductive
cormponents such as chokes for correcting 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 coxe comprises
the following steps: first, a strip or foil of 2 typically amorphous, soft magnetic alloy
is made available. The strip of foil may, however, alternatively be nanocrystaliine.
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grindability, thus further reducing the energy input of the process.

After pressing, the magnet core is expediently subjected to a heat treatment process,
whereby distortions caused by the different coefficients of thermal expansion of
powder and additive or pressing stresses can be eliminated. The heat treatmuent of the
pressed magnet core also enables its roagnetic properties to be adjusted as required,

In order to produce 2 magnet core of mazimum homogeneity with defined properiies

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

3



producti on nethod avoided fromthe start. Before
pul verisation, the strip or foil is expediently nade
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Cycle losses following the pressing process were approximately 16 uWs/cn1 for

conventionally produced magnet cores and approximately 15.8 uWs/em® for magnet -

cores produced according to the invention,

After pressing, the magnet cores were subjected to one hour’s heat trestment 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 uWs/cm® for con-
ventionally produced magnet cores and approximately 2 uWs/cm® for magnet cotes
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 propertiss. Following this, the
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For particles with a diameter of 300-500 hm, the cycle losses of the magnet cores
according to the invention amounted to 2'.0 UWs/em? and for comparable cores pro-
duced by conventional means to 3.2 uWs/em?, For particles with a diameter of 500.
710 pim, the eycle losses of the magnet cores according to the invention amounted to

1.7 uWs/cm® and for comparable cores produced by conventional means 1o 2.3
KUWs/cm3,

Example 3
In 2 further embodiment of the method according to the invention, strip was likewige

produced from an FessSinBis alloy in a quick solidification process, followed by



way teas pulverised with high energy input and a
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produced according to the gnvention showed virtually

no plastic deformation, while the con- ventionally

produced powder particles exhibited najor deformation.
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to 3.2 W/crn3. For particles with a dianmeter of 500-
Thesegmmplésshoy cleerly thsahst %lye{e drh%?stﬂi‘&lilsrl7 N?Jse%ﬁa@%df&%ﬁgg gieng

Eofbal unt.e 0 : cnB an or

SRolelParteBUR BY 1 oAU S0t B frinin PR SR St e
Aesiqrsformationifehege Sinfaces fcastdinghee ipRbsmROdsc0f t he
nmet hod according to the invention, strip was |ikew se
produced from an Fe76Si 12B12 all oy in a quick
solidification process, followed by WO 2008/ 007263
PCT/ 1 B2007/ 052335 8 thermenbrittl enent and
pul veri sation with mnimum energy input, largely by
cutting action, in less than 60 s to produce particles
with a dianeter of 200-300 m As in the first and
second exanpl es, the powders were graded and pressed
together wth glass solder at a tenperature of 42000
to form magnet cores. Cycle |osses were




determ ned after a two-hour heat treatnent process at
440C. For particles with a dianmeter of 200-300 |im
wo b@soyrbe | osses of the magnet cores accor di NBCT/B206052335
i nvention anounted to 4 LWshenB at a nodul ation of 0.1
T, These exanples show clearly that the cycle or
hysteresis | osses of powder cores are strongly
affected by the characteristics of the fracture or
particle surfaces and that the plastic deformation of
tPateseClsimsf aces causes hi gher hysteresis | osses. WO
2008/ 007263 PCT/1B2007/ 052335 9 Patent Cains 1.
g/hgnet core produced froma conposite of a powder of
nor Magues core proailaid Sy S ok | from at
I eas&?,%g?gr esc?i 233 %_gdi t vﬂe, &\i%fg?’gfvg&ltqﬁgma%g? Sy
have f1 or® Bipeegand Bt leadt epepressingaddiive sthersin thy
sur f protideschade Saconfices 34pdsBRESHY SHMET I S
pr Od’sb‘iﬁgesi Igs\ﬁlu%ﬁfri“gi on ptr)}{)_cess, %%%gfag%st%#isé%ggi n
that the overwns ?’rﬁ&h"éjl’&i‘diufiil 1p  Pelecaticeroreds,
par t ¢hetactegemdfindms are essentially snooth cut or

frac aces .wi thout any plastic deformation, the
pro p%l? tl’3 ?%%H‘;léf'mﬁfmaémgg FS‘:ﬁF"&’ﬁg patigle fefagestaroesserttialine

secombofient belensusiRERSyDSINGy BiafickeRrmRid: 12 ﬁg{}éﬁgﬁgt

cor rdi.ng to, claiml1, characterised Int

pr oS%r ?%%ﬁ *P%fmaqf%ﬁ@&t&ﬂ 95 Fagseqond prctile musfacesbeiz Q 617 <
part@8le surfaces is 0 < T <_ 0.2, 3. Magnet core
according to claim1 or 2, characterised in that its
cycle losses Pare .P < 5 F.tW/cnB. 4. Magnet core
é&c c Megnstcaroackoylingfio cleima s | to 3,

characterised in that

the proportion T of areas of plastic deformation of the particle surfaces is0 < T
<02

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

its cycle losses P are P < S pws/em®.

4. Magmet core according to any of claims 1 to 3,
characierised in that

its cycle losses P are P <3 pW/err,

3.  Magnet core according to any of claims 1 to 4,
chatacterised in that
the particles have the alloy composition (Fe;..M,) 100-xey-zeoeByC Uz S1-
szM’q,M”ﬁXT, wherein :
M is Co and/or Ni, wherein M’ is at least one element from the group consisting
of Nb W, Ta, Zr, HE, Ti and Mo, wherein M is at least one element from the



cbarauteiised in that its cycle losses P are P< 3
JWs/cnB. 5. Magnet core according to any of clains |
wo 0008/00726har acteri sed in that the particl es har€r/1Bpe07/052335

al l oy conposition {Fe~_eMtaax-yx~p-~CuzSi~ YB Ma, M

X7, wherein Mis Co and/or N, wherein M is at |east

one el enent fromthe group consisting of Nb, W Ta,

Zr, H, Ti and Mo, Wherein M is at |east one el enent
fromthe WO 2008/ 007263 PCT/ 1 B2007/ 052335 10 group

consi mupn:gn@sftmé' of ¥ G, f’/ﬁstl Ale eﬁtjs Eﬁﬁn %ﬁlﬂli‘%&%ﬁp %a‘g;rg%nm

group rare, _earths,

Xis gﬁ % %‘3’3%“’ Sh AR bipgeine X tsrﬁiem%v dlerpent Gomshs oty
of C cofisistingof Bbga | wherein a

Y, z, @, 3§gn©§/e ar%sgiolgslg Xl a@eq"‘%aﬁ‘e?cfeﬁ%ﬁ%
meet B4t 18 wiomic provet mdmmc th@fclowir. &ndttl&ls 1@& 32%0.5:

Y:5
TR L e T o e R R e RO

char&¥Fised in that the particles have the all oy

conposition (Fet _a bCoaNi b) laa,,s,y,Z MKBYTZ, wherein

:\\ﬂbi s.at | east one el enent fromthe group consisting of
, ?‘?aagn%POﬂeﬁFcordmgtovnnnﬂclaM1t¢y\m,ere| n Tis at |east

ontOcEdrﬂf@ia&dﬁlruwthe group consisting of &, W Ru,
Rh, Pd A, Si, G, Cand P, and V\hereln

a, bthe)eartgyieah@rezheaauey sqmagsisitior (Fey . 4CoRNIQ s ORLBA w@eeéin
meet M Re: bk b '

0.43: Abx {oﬁéé!ga&ngﬂ%g thd §°“5}5%“ﬁ/§gﬁ’g’t 3’521{ T,V and
accorfi i B"‘F‘& Tis Pt zeﬁfst el omeni oo thi grouplatftihg bf 6L, i,

t hat Rk, Pd, Os, T, Pt, Al Si,

Ge, C and P, and wherein a, b, x, y and z are specified
m atomic percent and meet the following conditions: 0 <2<0.29:0<b < 0.43;
45x210;35y<15:052<5,

7. Magnet core according to any of claims 1 to 4,
characterised in that
the particles have the alloy composition MqaYpZy, wherein M is at least one
element from the group consisting of Fe, Ni and Co, whetein Y is at least one
elernent from the group consisting of B, C and P, wherein Z is at least oRe
element from the group consisting of Si, Al and Ge, and wherein o, B and y are
specified in atomic percent and meet the following conditions: 70.< x<85:5<
B<20;0< y<20, whereig up to 10 atornic 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 apd up 1o 10 atomic percent of the (Y-+Z) component

may be replaced by at least one element from the group copsisting of In, Sn, Sh
und Pb. ’



the particles have the all oy conposition MaYpZy,

wherein Mis at |least one elenent fromthe group
waeomsios2ohg of Fe, NI and Co, wherein Y is at PEHBER200MB2335

el ement fromthe group consisting of B, C and P,

wherein Z is at |east one dilement fromthe group

consisting of Si, Al and Ge, and wherein a, j and y

are specified in atom c percent and neet the

follow ng conditions: 70, 5 c¢c x:5 85; 5:5 0<_ 20; 0:5

Yol 5 erein to 10, atom c percent of the M
8. ,
conpo%%ﬁ?cwn%;f/a“ﬁ%dg‘?ge‘ﬁ%%fdl%%ﬁbﬁ reast one el ement

f r om ehemacygrigaddn dmnsi sting of Ti, V, Cr, lvin, Cu, Zr,
Nb, ' a up to 10 atom c percent of the
(Y+Z§/Qgsgﬁ%@%ﬁ?mwrc}ﬁ€gbaﬁ?sé’ﬁgé ey at | east one

el ement fromthe group consisting of In, Sze, Sb and

Ply. PCT/ | 07/ 052335 11 8. Magnet
cor e@é%%?%fr%g&?’%s%‘&%gz&ﬁ)%ml%t o 7, characterised
i n. t heferagledssd istiader i s provi ded as a pressing

addi t lpen:. o Ma‘g_n t..core accarding. to any of clains 1
to 7, %ﬁg?lg%ﬁterl slgravllg?#gfsﬁé’fesf:‘%% aa‘ﬁﬂ’é"si licates are

provided as a pressing additive. 10. Magnet core

aqo.orldliggm@&Eg&&dg;glgwmlaﬁn{]pm@, characterised in

that thernmpsetting resins such as’epoxy resin,
phenofrciersedin thai | i cone resin or pol yi ni des are

pr ovi teshosdtiny RERSOENS RS deliy i rdsBOURLORY B
con‘pon?nt.v@trh a na netég)g’{re d?ggﬁfﬁ%ﬂlf%ﬁ‘%ﬁfl?%?mr

cl ai MOGES 47 Provided a3 yprawinsvddidemponent accordi ng t o
claim1l, characterised in that the inductive

C nt. is a choke_for correcting the power factor.
PP oﬁguctnve component with a magnet core acmrcgng to ans? 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 aceording to claim 11,
characterised in that

the inductive component is a storage choke,

l4.  Tnductive component according to claim 11,
Characterised in that

the inductive component is a filter choke,

15.  Inductive component accurding 1o claim 11,

characterised in that

- the inductive component is a smoothing choke.



13. Inductive conponent according to claim11,
characterised in that the inductive conponent is a
wat@sagrexhoke, 14. |nductive conponent accorPBCTB2a/052335
claim1l, characterised inijhat the inductive
conponent. is a filter choke. 15. Inductive conponent
according tv claim1ll, characterised in that the
i nducti ve conponent is a snoothing choke. WO
'~ 2008/ 007263 PCT/ 1 B2007/ 052335 12 16- Method for the

Pt dUdtthatfopthe ProdagioR bf £ et E&&T&B&?ﬁéggg b Foﬂ];)%nl&%%ggg:g

steps: r.Qavi s){'. on.of a strip or fol an ano

or nandTRYEPPY 3 §idp P ohapyimarphous of langorystallineanft saghaic
of the stoygjp or foil, wherein the material in the

pul veri sigeg chapber is |argely pulverised by cutting
and/ or BY R3tig o R EORRE R Wherbia thepnawtial inghe piledrsmgar e
" ermovedhhibenit atgely fultfited tAGuhE MR b8 A0 Whkein

their fipnal grain size; mXin p er w one
or mor &P ?{S%%%%ESMFPWS@m F Belgsrisieehamive op pdaxiiog e
to forntheir fimfpein stRre. 17. Method according to claim
16 chgracteri,sed in that the dwell time tun the

pul veri'si H‘&"éﬁ&?ﬂ‘é{?‘“i thyong oppore pressipg adgitivessd accor di ng
t o cl-aipeshig of thd hixttRas Rehmhaaed obft. t hat the nagnet
core is subjected to a heat treatnent process utter
pressing. .

17.  Method according to claim 16

characterised in that

the dwell time 1 in the pulverising chamber is t < 60 .

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

the magnet core is subjecied to a heat weatment provess afler pressing,

19.  Method according to any of claims 16 to 18,

characteriscd 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. Moethod according 0 any of claims 16 1o 20,
characterised in that
a strip or foil with the alloy composition (Fe1.aMa)100x-y-z-a-pCitxSi-
yB M’ MKy is used, wherein M is Co and/or Ni, wherein M’ is at Jcast onc
element from the group consisting of Nb, W, Ta, Zr, HE, Ti and Mo, wherein



19. Method according to any of clains 16 to 18,
characterised in that the strip or foil is enbrittled
whyooRean263 r eat ment prior to pul verisation. 20PCIVER20@H52335
according to any of clains 36 to 19. characterised in
. that the powder is subjected to a separation process
after pulverisation, and iii that ‘'different powder
fractions are processed separately, 21. Method
according to arty of clains 16 to 20, characterised
i n t MBitis & leabtronp elefmekiTidm W s i ti on
(- Pe‘gf“héi‘ql(\ﬁg 100E xﬁﬁ;- z;}?- P%%}ggp&i‘éﬁﬁ&%1 ‘Lsd’ %&%‘a?ts
wherein M OULh §F+0t FTe $atthsy i Zai $n aud Ros whereindbis tat
one least emesiémdnt oMt rBi bR &t § f, &b Ta,
Zr, Hf. ,Ti .and Mb, wherein Vl% %6%7%%%2%§’%’h1’\§émgm’
pCT/ THIE s 355, ctafbangry arsspaeifisdsia stomeperaive aintiest tam
t he [lowWRgCaASicnL: Y [ L3084 gnENLs, of
t he %gti ﬁum)é%ro%g?;&‘sg?SY?'I%:zseg@asf‘(Aﬁg?%A%,zs%:Oéﬁ“‘%ﬁd
Re, &t #5980 @<aB < Iphstyonk el ement from the group
consisting of C, Ge, P, G2, Sb, In, Be and As, and
erei , X,.Y, z, a 3 and y are specified in atomc
r%ﬁ‘g"‘gﬁﬁc’ﬁ@éﬂowfd@m Hwoi2d, condi ti ons: 0<aSo0. 5;
0. 1<shadcdidéd imd@a0_<z<25; 05y+z5 35; 0. 1< a__<30; 05
P3510; 05 y_< 10. 22. Method according to any of clains
16 1P UROr o} With shstalipy samepossition Res..fCos¥ini . f MLBJT, isMsbd)

t he valerady MCio BICSE bi i ) 400~ X<y - T,
S eg V\:her ei n hﬁi%n(%?&?rgé% t%%w ecoéﬁmé% r‘?f N%’r%%% ?if
gr oﬁ%’ AREMet Yhgeip il ingy, leaprone BlemenyfrorTihe prbupranddiing of Cr,
Wb rwi Ru, RH, Bd, @s, ire@sAl, t e, qr ou ,
consj sti %%Of oW %ﬂgegﬁ Edan%%p'aél@’ P yﬂf‘)d i
Ce, 5??%#1 AtouciPepgeat ad mest the follewing camtitiansal €2 <0.29: 0 <
b2043;45x510;3<y<15,0<z<5.

23.  Mcthod according to any of claims 16 to 20,

characterised in that

a strip or foil with the alloy composition MceYpZy 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 3i, Al and Ge, and wherein o, B znd v are
specified in atomic percent and meet the following conditions: 70 < < 85:5s
B <20: 05 <20, wherein up 10 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, Zt, 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.



specified in atom c percent and neet the foll ow ng
conditions: 0:5 a :S0.29; 0:5 Db! 0.43;4::- xS10,3:!~
W@ 2008/003855. 23. Met hod according to any of cleCTEB2067/052335
to 20, characterised in thﬁ{ a strip or foil with the
al l oy conposition MXpZ7 is used, wherein Mis at
| east one elenent fromthe group consisting of Fe, N
and Co, wherein Y is at |least one elenment fromthe
group consisting of B, Camd P, wherein Z is at |east
e MudesdaRtordih @19 4n . opsisting of Si, A and
Ce, d wherej né)g ggg%él%ggggoeﬁspeci fied in atomc
per cgﬂﬁra‘ﬁﬁﬁeq@é@ﬂtt he follow ng conditions: 70 < oc 5
85; @EISSSbEEFisu?&;asQ@?bsﬁﬁ ad%ﬂive"‘her ein up to 10 atom c
percent of the M conponent may be replaced by at
| east one elenent fromthe group consisting of Ti, V,
@5, Method@rordihig toMn 2 nd Wand up to 10
atom'ﬁ: egcgr.ceec{}h gof tﬁgf Y+§)16(E?gzﬁ.gonent may be repl aced
by at T EHEE &4 enent from the group consisting of
In, SwrambhilicaadarPscd W 263 PCT/ | B2007/ 052335
14 24- Met hod accordi ng%?%%ag%gzﬁl?écl aims 16 to 23,
characterised in that glass solder is used as a

Bhes Ycipdaddiditg/ .oy EclaitE i echoaccording to any of
cl ai %Eg‘ 1o .2 characterised in that ceramc
ca egn&éﬁmggred

sili sare u as a pressing additive. 26. Method
accotfoygettiog resiny sueh acdpakyifesibSpHefolQesin, SHRERAGESS b €d
in tg'rﬁ%inﬁﬁk@ﬂl‘{égﬂg' n r.em&g_such as epoxy resin,
phendl T¢ resin, st ICHHRE P4 or  pol yi i des are used
as a pressing additive.



