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Tor yslt it iffitBeftgiodessesiafe ddi@ntaf@nolypadadidd Batdoationéd at-

the ¢ rstepgraig(S_I:articlnglfIi V\,ht'ch stitll haveg ¢
anBPPBLS' RYFRetUrs Rranf i b%???f‘?a EEAEEAF 8 @ﬁf?ﬁ%&“’re

t heorhigatd witkatdeenibrationoé itamageeticspropgpiieal | y set  above

500 a r :

tengg?% tt%(ljd sAﬁné ogtl-:stsﬁl '% S SYl %st,s @ﬁd%ggﬁd/&{}%?ﬁ?%&t arﬁ advantageous
t r Waddehio the nwétﬁmqgieabpqw&a?e Ranécleshieprepsgding|thg @aﬁeoand/or fine-
t epRAT Fiwled fri8iiomstnddy &f 1E1tl§‘d frﬂ drSdqueS@fdr aﬁ%ﬁﬁﬁoﬂ&mﬁ'ﬂrﬁy to

have the rel t|o shi st
caREssiphe PR %%1%1 S g CSFU%%’déﬁm Mgn electrically in-
pamlatﬁige:oﬁﬁ@g:map alsb be appliedetsy. diffa@nomeynspltiposed tefedubethe res-
L 1tt ! e ne at nei:t core ansd tC arlscﬁlce ed hgurr el | ef Of
14 I][hgesses nd %ypl car Tanneal <=
4506 mﬁm} c@e |ac¢cg@11ng to éatlmmmnop p@mps@@g saftenagnetic powder made
adyghpt GRS Hé RW&E@%sﬂrﬁaﬂoﬁﬁélh%ﬁluht? 2t ItrEﬁﬁH&ecro?wpnses

to pr vent COI‘ 0SI on an renat ur e ageing o
t h@oﬁ%%taldfcw@ achingirelheiomlencrppidses atlgpst @R eparser grain

”Hﬁ(ﬂﬁc‘ldr@ral@ﬁ@p@’[th |p@ﬁ}cle[s 281h & arﬂérph@lsﬁ;ﬁﬁﬁt%tdqﬁmd at least one fine-grain
ds, such nders and/or | ubricants are

ocessi.n
P oS BRSOy PSS Sl R R s ear - he
par A mhg&:t c@p o€ gentyipa gnayenbiar seexcaptohhally highelengtyawith a low

po(%%&ﬁéi}i(}é ﬁ?lhlsgglﬁgtﬁat;écgﬁf %ecrﬁhﬁigmi)@al %Qrtﬁ%us??eucﬁstﬁgution permits a

al cohol "sol'uti o prior 0]
particularly dense packing of the particles, while the particle surfaces suffer only minor
deformation and structural damage.

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



pressing to apply an electrically insulating coating
and then dried. An electrically in- sulating coating

woregsadsas be applied by different nmeans. |t i SPUFERROQTN52771

[32]
[33]
[34]

[35]
[36]

[37]

[38]
[39]

reduce the res- istivity of the magnet core and to

reduce eddy-current |osses. [29] A magnet core

acarhds B@rdge chbleesi PMEBhbI@R (@wmr fos @swar Riofol com@fieh), Switching

powder madle %lro rticles hq}logartl cle size

di BY¥S BUPY 6% éefr% | ¥PMOBHAE “NOESY r t her conpri ses

pr oEHﬂJ@ﬂimgenzBd ofshs invhntas de nxignised Theepomdbeail bdowr i ses
gﬁg gne coarse-grain powder fraction wth

artl cles with an anorphous structure and at | east one

s nErogm aisip Widweermonrag cPBROV o Fpa¥i-C 1 dés vt particle fractions

n anfh &N&%ﬁb%i@%a@ﬁdw Qfaer%trs W3R prévurR@NEte I?aﬁl’)t&ygﬁllﬁlg Iparticles of
an excepti o ensi
| o rEagcr ot bt @@@FPT&W@W@%% %@aﬁeéﬂ? pgorphots paridles o the

nuidcbnmﬁdcaionﬂﬁﬂtdhﬁhf&els IbE@vedn 80 ahd W06 pﬁh pet ik likewise amorphous

part ki whi I t he
paP% ide ® I;t{}}% half:d(;f:racstig)fl e(r1 g%n eters Bet een %béor ma OI i ane reéss-ready

st p(mdanmk cdamnseof %M}lalfmfnhghgt fr@@roel At dlatienef thesecond

t hﬁa&tﬂ)ﬁ%ﬂh'l@@b £33 BErdsRLy erctidﬁqH E&h‘lﬁ%n &PIRONGRY r{ﬁ@ and 0.2%

2008/.007345 PCT/ | 82007/ 05277 such as storage cho .
PFlabeRykeBhe(B ok PEHEd 5%@3%&:%8( e pek re@merature of 180°C to

SV\pﬂo@ﬁ‘éenagma éresunsll p@mngf kﬂetc@fe BROK&SsRY oS EPPEBEM By volume.
nbodi ment s of nvention are

e 51 IER e 5y BT S D FUBER B0 & Fops{ressRapeing one hour in o
[ Sédntﬂéﬂledimm(ﬁpherp and GARCt Tikke fllmﬂhemaham[rms ihtudl @ntatic coercitive field

Fe .5B7, particle fractions wth the
?Fen% ng par{xl Cle dianeters were produced: The

n_anEEalyB]lGéﬂ line particles of the first fraction had
di apRie 5%&%%% n%ﬁuﬁ‘ﬂ@oélgoﬂhoﬁ 13573 WCQ @1%'§B7P§Jgﬁélg l&Stions

of the second fraction di aneters ween
1081ththedoiowig Har%%ﬁ@@e%wgw&ygdu%% rTh%}aégcraftakhﬁé articles of
t hthéduitrfﬁdétlbﬂﬁa&@ldmétemﬁé@ Aeinaessunt Ofhdanélarh6phBus particles of

{ngePrr e R pashE R Tl G0 Bl e iy g pro FAERp G
anohixl Odrsfstedlog S8 3% flhleestoithredfifst adtioond 8. i%tidies ofothe serond fraction
2. 8% P S%qﬁﬁdépn)ﬁx apd qugg?béilcé{?r%eaﬁ& Waﬂ?reggezf afl@gressur? of 8 t/cm?

pressed’ at pressure and enper at

180d & @mpsra@efe o 130 frelgrieeduce panagnpt e. gkleas Hrosgings the core had a
cognshadf @8 g%@&bﬁtybyo&folﬁﬁe PGP ssAY, the ItbFBet coff WEY subjected to a
pr essi n%{n ragnet core was ﬁucl? ] ect ed to

t r g He ewgfti%gorﬁﬁ@%mcqnﬁo EGSPlye & @tﬁoa‘@%%%hed
at m5@1@£cof5hﬁdfal smtﬁthteelrcfﬁi@ neld aenhethhddsal Atmat i C
coetcitive field renath o

[ 36 O]i:CrOI’n ansg rl’ll'la ne %qr]e ere rod%cec? 1n%e COI{VGPJIOHE)f Wn9 from purely

om nal ~conposi
FeZ801phbB Qe Blets. 5B7, partl cle fractions wth the

f ol [ gWpagiRaLEdGhiE 1di aneters were produced: The
nanocr sta1 ?I nél%partl cles of the first fract| on had

di afETRASUiReYifie 8Y ominH goEBOsH O gy NeChrvbr phokiyely amorphous

paﬁztrh@lle@ﬁzltﬁfpartfctbedlﬁlﬁ@t@f‘scbeft\fzélﬁltS(pafhdrl@@ ueh mtﬁb&med The press-

e oL PRI ASOBATY GG B CENe T Rp T Gt LY 28 jgder mix

f | akde&2@f lubilieans dthe maix fwaa pir¢seetl at a pressure of 8 t/cm? and a temperature of
180°C 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 560°C. The finished magnet core had a static

coercitive field strength of 71.0 A/m.



and 2.8% binder m x and 0.2% | ubricant. The m x was
pressed at a pressure of 8 t/cnR2 and a tenperature of

wadeoos4pr oduce a nmagnet core. After pressi ngPCT/IB2007/052771

[40]
[41]

[42]

[43]

core had a density of 68.3 percent by volune. After
pressing, the magnet core was subjected to a heat
treajbmpafaukzasidﬂqgegne hour i n a controll ed atnosphere

at 0C. The f cO d.astajic

coeP B poEyidh el rany CRABF 48T hE il Hepfurely amorphous

c opptcle sontionvagitte the doll @singparicferdaucteds ware phwluced: The particles of
ComEeRANAbn KAV oL BIIDHASLAD 4PITRY NN S AR Retel FBhe second

rrpar ative exa oma stri
noffR¢iEn h,aéﬁlw@qtm optweer 80 3ngh 309 ms; The B@?S regey E@‘yder mix consisted

anpr f9AF1akBabH the FiRs ftdidh, BRI Ahis dF alFRbESRI BRYVWE R 2.8%

80 and 106 roduced. .The press- read
R e A T A TR Fep1o R ayBEFrS%/lFE Pﬁg Ugrgand a tem-
2 ﬁ&&lﬂnrdmfelrSOPﬂij p@ddedla ﬂl%glhdﬂ looieC Afer prk‘Eﬂ?ng”mhe s@Shad a densr[y of
g%ﬁegrcgrtlt b \%lu Ss%t?er essm QQ ane (%ret \%a Su ectJ 0 aheat
O produce a mag né)tr gte R%alg pressi ng J
c oﬁ@ttmanit lastohgromie ﬁlyulorfh a@nﬁow aiefnsphebwat\ﬁﬁDﬁKEreTheﬁfﬁm@Ied magnet
Pr &5 hii@a s{aﬂ@ cORGREL fl‘éfars?re}{@ﬁ 0P ¥60.6//d to a heat
treatment lasting one hour”in a controlled atnosphere
at Bbere exgamplep ﬁ]pﬁvg ﬂ@ah}‘gﬁgiﬁ@stltl@sd,‘,ag bg samiined yyifhclow coercitive field

come@l ths \OE tHel rﬁh eBtdreNghéh @fing/the Gnethdd acmda&go@/tﬂ&mé&m The

2007/ Conpar ati ve exa
B Spegf éﬂéﬁ%&&%%@&%@%ﬁet&mgﬁm Fefinsies hid Fis due 1o he
Fef?aBt BB EGhSigtbn pBTiclepseal rgstdnafrtidiopidugamt fir@h @ nanocrystalline

fr ﬁg{ehgp ﬁowﬁ{ ﬂlffep?n)g %g}él?l\g%iﬁ%ir er ﬂ;)l%lsﬁ'u&r ac Ilrﬁg ehé/é@ge% by the
d| ﬁmlta@@rsoﬁiéql?v\e@qemo and 63 m and the parti cI es of
t he A38GeNG offtﬁ@égphﬂ&‘ ﬁ%@u&'ﬂoﬁ@%@i@e Ql%ﬁﬂ\@rﬁ&%)ﬁgus%g fi@Grrain

m The press-ready powder m x consi Sted
{1 wscrittaling poy pdstiachgey sresi@gnagvY (s REE msetsiilgequirements: It

lseiSQﬂlﬂtlfrﬁ@d‘zﬂl bDalasvh, eveédwhddi L[Sd%l' FeB Si-based él)log%:a able of nano-
upri c

{ t
/oo £ 5rD SararuRBER Trafe il hradtied & hhﬁi@%@fﬂy of the
c omegneAtorer Opries®i the anhephouy gruvate dhelersiet gramf partg3es2are ductile

SCB R 2o AR 1t B PRERSL RS AR EndTR B BRI P fom o
comn%mswlr@tsrﬁéam@rﬂ@nak t@ef@t'; ITePafigigsstie Hotipghasibly damaged
c 05@ tH3 30 Aath & i1on GOREE bhds¥ewhichvbuid ARREER Afecl @R mPagnetic

%ﬁ%l These exanpl es show that high densities can
beP%B HeHGCP- | ow coercitive field strengths of
t he magnet cores when using the nethod according to
the invention. The |ow coercitive field strength in
the magnet cores fromexanples 1 and 2 is due to the
fact that the fine-grain particles, as a result of
their production froma nanocrystalline material, do
not suffer any significant irreversible structura
damage caused by the formation of FeB phases. [431 As
a result of the separate production of coarse-grain
anor phous and fine-grain nano-crystalline powder
fractions, the resulting powder m x neets al
requirenents: It



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

is multi-nodal and allows, even when using FeBSi - based
al | oys capabl e of nano- crystallisation, a very dense

w@amRioem34of the particles, resulting in a hi ghpdEmBR00H52771

of the magnet core. OMng to their anorphous
structure, the coarse-grain particles are ductile

enough not to break up i essi ng process. And
finally, being produced ;Cgﬁig%nanocr ystal line

starti RRH¥atss tha |pr0cﬁ1@ﬁ‘0rf bf‘ﬁmgér‘%t @oﬁ%dmﬁs%% A€ €olR¥ing steps:
irreversibly damage ormation of iron boride

phases RH iR ean\?@? ST GRTERAW S Srafifhigpin@n amorphous soft
pr oper ibgsetiofstrigie core. WO 2008/ 007345
PCT/ 1 B20O

th
of ' nefitar Rk s EuiE GO Pion By FefLpEHELL ine o
produ leagr[ctlofStrqI mhdrasitanailey capabsescigraaderygaeldaron;

fracti 0&1){15%?? @0 C?’H‘pé’ RAG S ;S)ilh po%%&c'ﬂ\%gsc’{orﬂfr&lucé a (_})owder with

producti o one rain
from a2 ﬁ&lﬁbé}%iélt RAtiGle aize éﬁtﬂbuﬁa@,ﬁmqr@nﬁq pasticieiel e capyse-grain

al | oy ganabl@cObn RARAGMRiFHduk S@hdt@R:and tHE perfieddf théBne-grain
coar se- $dff| ne- igr ain powder fractions to produce a

powder PUtHh raglion Fave aRaasyyaling sFw itz e distri buti on,
wher ei npressngoatithe atudsnwilal ﬂmdmarlsedgcreaa magreacoiec! e

fracti %tﬂ%%\égw%m%qg[:f\%&qqs structure and the particles

of the fine- er’fracti on have a
nanocrgl@rwdnsnélrsﬂlﬁucture - pressing of the

nul ti - ﬂ'i@ thlc[é@\f‘gﬁ'éseﬁlﬁngﬂﬁ‘%ﬁﬁegrﬁn?ﬁ%@f fr&Qiofs ha\[eﬁ]artlcle diameters

I\/bthodacor to claim 1, characterised int
parti cPEWeseHf} ¥t fRg the fine-grain powder fractions

have pmietiodla@cstimged efasm 1kgyeen 20 and 70 m [ 3]

Met hod ,acc rdl@gb‘i‘o claim1 or 2, characterised in

t hat tﬂ@r trepresentl ng the coarse-grain

powder the rpaﬂtcias mepros@ueng thetcoalse-grain powtdarfachetsvesn pificle

and 20§ m. eisﬂet%dén %rﬁl%tl_ﬁliéng to any of clainms 1 to

3, charac erise anor phous strip is
pr e- enMﬁthOﬁlaéépréylgﬁ@aﬁy of dainwelnto Jat a pre-embrittling

tem palalddRed8MRi tt, e prior to the productl on of
t he coarse-grai n powder fract

S
pre- entIe |af110|rIP}}?QS ﬁ@@ﬂ%?lgffamgltq}ggw h@qt |tr§atg}q:at #fgpre-embrittling tem-
Cryst apdri@ad TN ;ﬁm@% afel#r@duiéamy 8t e cOfirse tgha@n pmwrfmaaons the

t h th t
5] Vet o Bl T b ok T s e bt Pl o
100C <the Tewiophious keipdavih@0lR: relationship Temprive < Terystat-

Method according to claim 4

characterised in that

100°C <= Temprire <= 400°C.

Method according to claim 4 or 5

characterised in that

200°C <= Temprire <= 400°C.

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.
Method according to any of claims 1 to 7,

characterised in that



[6] Method according to claim4 or 5 characterised in
that 200C <= Tenbrittle<= 400C. [7] Method accordi ng

wao eooang73ad clainms 1 to 3, characterised in thetT/1B2607/052771

[9]

[10]

[11]

[12]

[13]

[14]

[15]

t enper at ure

f ol | owNhep

anor phous strip is comm nuted to produce the
coarse-grain powder fraction wthout any preceding
heat tte ahiase;s}touﬁ OtiipAs Corgmiiutdd tol pgduct the@arsepraiapbwder fraction

LN TR

t he anbleftoduscatimigpo asy olbetminsult tod,t 0 produce t he

coar se;z fraction at a grinding
}&Eﬁ&fmgwﬁﬁtf -196C <= Tmi Il <= 20C. [9] Method

accor dihagapesryitalliog stap apedstopredicg the faneagraimt povydsefragtipn is

t hat t&&nmﬁ%rlﬁgt@tdd ngistrip used to produce the
fine-g

ractl comm nuted in a cuttlng
mll. modraﬁmgﬁlgéea@faﬁp ‘ﬂ@mtsol ©% of claims 1 to 9,

char ac&larad@dedlmthhtat an all oy not capabl e of

nanocr allisati used for the amr, us._stri
[ 11] I}?h azc grenogts anocr talﬁ aﬂ9n 1S g;& afg glF Iaglé)g)hogs strip.

t hat aMethOdmctmémgtab]auy le used as an alloy for the

anor phgys, sddsbPin thEtlZ] Met hod according to claim 10,
characterised in that an alloy of the conposi tion
Mal phadbiéeiPesamttoy jssised avapdloyforthe gporpiious Rip.
anor php]éﬁ«loatabt&dm\ghgf;ﬁhﬁ IMis at | east one el enent

fromt ro | udi ng Fe, N and Co, wherein Y is
FaririoEd g

at |ea At fromthe group including B, C and

P, V\heme:idtoyZ)f ite @atmpmamh Mie Yel.Boentis hsaalmﬂahallgy Garphe

i ncl udj n e - -

ga %Iﬁgrp (ﬁ%us Aqui) %@%rqu gs n%q (l:ea\é\g(rﬁ%eél El%%’l thtg eg%(ﬁlé) 1ﬁagdmg Fe,
pdvharen st isaQleast @Ieplmineﬂffrem thg gresphedludiag B, C and

20; 0 F5yRRENY 53t kYt on%%'h%'npfr%‘ﬁ th@ g %&ﬁ@lﬁg BETAIGAY Ge, and
of the M component nay be repl aced dylvP east. one

el emenVeFEmH Rie b@t?oadﬂﬁ RO Agecified iy atqrpic pgepenicgpd meet the
Zr,  NofollMpingl@naiibn¥V70aadalgha k0 8305 at (be‘taccpﬂl ©ent gfhma <= 20,

the (Y+

el enent’ r%ﬁﬂrlr}ptﬁg%gaﬁ%{}lﬁ Peﬁcgfl{]?e]fpth% E)Fﬁoméw%n%a%ﬁ%reﬁga?eed by at least

[13] Meteweneddondihegroup aplpdof ) Wi G Mn,t@, Iy, Nb, Mo, Ta and W
characypy ﬁpst%q o a@or{lﬂq}ercent of the (Y+Z) component may be replaced by at least
one element from the group including In, Sn, Sb und Pb.
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.
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.
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,_,
M.)100-x-y-2-alpha-beta-gammaC U D1y B, M 4ipha M betaX gammar, 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,



the sane all oy capable of nanocrystallisation is used
both for the anorphous strip and for the

wma0veo0xpes al | i ne strip. [14] Method accordi ng POI/EBRY0TOI52771

[16]

[17]

[18]

[19]

[20]

[21]

[22]

claims 1 to 9, characterised in that different alloys

are used for the anorphous strip and for the

nanocr yst alll :dlfﬁﬁerﬁi &fl the plabigtii gadd épgs ‘baigfbgeaﬁtapam @n@fﬁn and Re,
nanocryst al | sat i on accor di

Cr s eVt El X A ol T a HE  RekR G U gp. o
t he al Boysd dapaldl vehepéin paxnos rysd plad, betsadridoganias atefsgecified in atomic

co 0s
I\/B;TE 0 Ober&é%ﬁ] aﬁd: ﬁﬂeﬁtath% followmw&tloéls M aﬁ (?1 1\? %)et 2 <— 3;0<=y
M. wher aDrd) K PG A b7 4 353ihbRephuI<a : 4r<d = 10 0 <=

one el Itﬁg<f_r1@mthe group |ncI uding Nb, W Ta, Zr,
is at | east one el enent

Mo, wherein
f rom t#@%ﬁ&ﬁﬁ“ﬂ%l%&ﬁ%@y Jaims L to\i§, 2008/ 007345
PCT/ | B2@uktdBed ihlthatvh, Al, el emsnts of the platinum

%r oup, %é%dst die &Ah&a arstcgsdb ) (l)'lf' n Cry%alhsarlhon%a]s tl%empo%{@smon (Fe
IS east one e ron1 group 1 nc

Ce, P, 1-@89.N80,100kn, M E@ ambretxe M o laahieonei aderagnt )fl;onyi;he Zroup
al pha, 1n@ﬁ1ﬁ31 dfag%mﬁ’f ?F %R?M' f {Vggreirpl" atR ﬁ@agt one element from
Breet 0

percent an omnngpcon It1ons:

0.5; othe geeupinduding G, W= Ry, Re=PE@s, by, B= Ad, &I:G%C a@d Beand
y+z <—W35fe1n0a 19 f él\i/{bdmt ‘e Spe cfﬁ%ddlﬁ at’ontnb E@eﬁt—anliQ]ilee@tlﬁ:followmg
ganma <= accor di o0_any ai

to 15, Conélﬁg)rnéc T |as<eod11&ﬂ O(Tla as? %ﬁeolgfgfﬁé' =15.0<=
al | oys<eépabl e of nanocryst al I [ satl on has the

\?\ggfglslr\]/fem%?sagg Stdi é W&'ﬁ s LR%Ex- Y- 2 MKBYTZ,

one el enent fromthe group
i ncl ud¢h@gaCNmsed'Hlchfr Hf, Ti, V and Mo, wherein T is

;L | eaitleégpgnee(l)fecﬁ@ﬂqo’% rcgﬂable Qlenﬁf)&‘}'lﬁ)taﬂfgﬁthdi%a@ %&0mﬁ6151t10n Fes s

wher ei N LiPs 537’ Fynmcfl%lpe% E%‘F%Zéﬂiw I“FP%zthzﬁﬁOé FegNb;Bo.

per cenMe&fmdaeaﬁﬂlnfgheaﬁpbﬂawnﬂq toclgndi tions: 0 <= a <=

0.29;%1 —O4t3 4<-x<-10;3<:y<:15;0<:
am[cieﬂse%}tﬁ%d according to any of clains 1 to

16, cthamadtienodabpowdertihpressat at 2 asssiogenglerdtine Tald oyB.s > T

capabl e,_of ion has the conposition
Fe73.5 Nb t@?@%@@%&@% 5Nb3CULSi 13. 5B9,
Fe86CLMZFhPB@CC(Fé@£Z@ TBBOflaimsg4NIBRY. [ 18] Met hod

accor difghckisadn @ht ¢l aims 1 to 17, characterised in
that the nmulti - nodal

resse t ressi n
t enper BF MAENFHOESS SB‘PJeer‘ﬁV\g feal tm@ﬂfbart.aﬁxﬂfﬂetr%)a&nﬁ}téeﬁeeéature T

a magngta gl @ressing.
Method according to claim 19,
characterised in that
the heat treatment temperature T,,,.; and the crystallisation temperature T, of
the first soft magnetic alloy have the relationship T.ea >= Terystar
Method according to claim 19 or 20,
characterised in that
Tanneal > 500°C.
Method according to claim 19,
characterised in that
the heat treatment temperature T.n.. and the crystallisation temperature Tysa Of

the amorphous strip have the relationship Tamea <= Terystal-



[19] Method according to any of clainms 1 to 18,
characterised in that the magnet core is subjected to
whe@s/0oBent nent at a heat treatnent tenperat urkCiliB2007/052771
anneal after pressing. [20] Method according to claim
19, characterised in that the heat treatnent
[23] tenper ®iethod afastaglto antmtiberepystal | i sation

tenperature Torystal of the first soft magnetic all oy
have tHE" Cgeinﬁ{:ﬁliﬁhtilﬁﬁ p Tanneal >= Terystai [21] Method

accor dijCt<o= €l.ai v+ 290%1. 20, characterised in that

241 Tanealy s, 500,122} NebRagaccRrA no Lo cl aim 19
characterised I n thai the heat tréatnent tenperature
Tanneathagsierispéincthyist al | i sati on tenperature Toryst al

of t hﬁro@éﬁ@fn@%ﬁﬂé@u% &d Bndl@Y End/be1ubBtAtd 203N 1§ AN@A)-modal
<= Tcr \D 2008/ 007345 PCT/ 1 B2007/ 052771 [ 23]

St
Met hodg%"& PHPHY R'BSE¥ai m 19 or 22, characterised in
[25] that M¥RModescordingaa any<ef Abidfs.4 fo24] Met hod accordi ng

to any of clai % to 23, characterised in that
characterised m ¢ alh : :
processing alds such as binders and/or lubricants are

added the hedtéreatmdnts rodahductrgvidercoptrolied atmogphessi ng.
26) [ 257 Mefeliod (ac5amditnt O R0l oelsai e 4 to 24,

characterised I n eat treatnents are
conducthegctaisgd Bohet ol | ed at nosphere. [26] Met hod

accor dihg @aiti1ed WprédenGh @ iR odrsé-Oandfor B AR PBWISEHladtidns are

that the pgrtl cles re(gr ?%ﬁg{l ng.t he. coarse- and/ ob, .

fi ne- gP'SKIRY PoHbMPUCPYY %ﬂl‘gﬂo IR BEFHN A ghePyectrically

or al cobadhtigptaatingangtheordritd pressing to apply an

el ectr [ i oat | - ' YA -
271 Nngnet g tor Rt Rl ol 3Rl B G, B o paricte size

mul t i - disdidbtipmand poeessing @idsdwbereinghe powdarrdmprisesess ddanigone

ai ds, VARLEHRintf% IRPHAGTIon R PRFCRR Svid ard KASPhAR&tructure and at
coarse-grain _powder fractjon of particles wth an

anor phisa¥ 08¢ fifjieeaik Pawderdtactipegbpartsles pitha-ngpegrystalline structure.
[28] powder Mapad&ico@cobrdpal thictim 7w t h a nanocrystal l i ne

structyre. . 28§ inl\/t%gtnet core according to claim 27,
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 pm.

[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 um.



characterised in that the anorphous particles and the
nanocrystalline particles have the sane all oy

W@ 0vpoesidti on capabl e of nanocrystallisation. [PO§/1B2007/052771

[33]

[34]

[35]

[36]

[37]

Magnet core according to claim?27, characterised in

that the anorphous particles and the nanocrystalline

parti cMagnhiave zﬁb(ﬁlﬁﬁfg&ﬁtanfﬁbf OimsC30PABRI t i ons capabl e

of nan raﬁ.tal tion. [30] Magnet core according to
claim ¢hE 5}: & ised in that the anorphous

parti cthe smooptsius pargitleahanthe phausomp@itidnaded, Yak.X.Qy.., wherein M

[ 31] “@%P%tastg)%é %leﬂﬁe%Pfrgﬁr}He gIQ)u n%{ lgéln% b@' Iﬁ'isan%l cd thﬁgﬂn Y is at

characterise es r resenti n

f i ne- gleastenpelgaent fremdhe @i@uh aeduding Bj @Iaéd & whetesy 4 is at least one

bet weegfefn@ish AR gFouf BlludYRASIEA] ST Ge 3HAWHERIH afpBa, 3RYa, and
of clains 27 to %}?ﬁi characterised in

par t i cEERMp a5 sREEHEY HPHPRE RESSHNS %ndgma?tﬁﬂepﬁx}mmg conditions: 70 <=
f ract i giphhav 85 phkt belaec= 20); et gismb et\de whdi@inauptto2@itomic
m WO 2008/ 0%1311@ CPCT/ | B%OO?/ 052771 3a§]1eals\/a ne cort§rOm the

accor dPerce '8 aﬁy SPRPE e (?er%pl%cfd Har4et ericsed

that t gteuamo;ﬂtmimgfﬁl YaCri Mine€u tay &bt Mo, Ak lang W and up to 10 atomic
conpo Sfégr&é}ﬁ‘ Owo R@@E@ @&ﬁg&qeﬂ'?ma% i Relbyl a§ 1eddt é)lr.@ @RInent from

one el enent m t I nc g Fe, "N
wher ei e greup iggluding dut U@ﬁ uéflé’hent fromthe gr oup

i ncl udirgndd.cofe RB6kdg tWRARY Bf Flaifnd 37 @33 east one
el enent romt e @roup i ncluding Si, Al and Ge, and

wher ei PAAEHEd BePa and  gamm are specified in
atom cthpaamc&:mystﬂhrﬂe paatiet hevefthd hlow cognpesitich (Fanst,) 70

\T\A:er 2! ﬁo Up alp{“‘ betafﬁm ugSerl%ﬁ é??%;gaa.rraa }Vﬁﬂ%ﬁ Y OS o a%g/or Ni, wherein

may beM’ eqofltté@?édortgﬁlanentém th?r%mm @ﬁbldtnnglmW t T]fe Zr Hf, Ti and
group ARChHeieOMPlis atMeasEhbne Q‘I@melg'frorg'fhe %9'? M@ludl @r@r Mn, Al,

Wand up to 10 atomc percent_of the corrponen
may beClPBpItaeEeRatawm gagl? Bnd> &r%ﬁ%ms APOZH Sirped Re, wherein X

group isn¢ledstiong elemenBiromShe gﬂﬁip Bbcludlﬁgr]: NegP&ta, SB[ By, Be und As,

di
That ¢ WS BR s FRRTBsy i et o8 Prafgf InjSiic fereent
conposautd meﬁt(tlﬁeﬂollawmg conditions: 0 <=a<=0.5;0.1 <=x<=3;0<=y <=30; 0

100- X-¥= ﬁh@ @%ﬁazo%aWéS' g)ﬁﬁ MM%OOQQM 19:% ngéjﬁr:g* gamma

wherein | s Co a wher | east
el ement=fPom the group including No, W Ta, Zr, Hf, Ti

and  Magnet core according to any of claims 27 to 33,
characterised in that
the nanocrystalline particles have the alloy composition (Fe . ,C0,Niy,)1005.y- MxB
vI',, 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<=043;4<=x<=10;3<=y<=150<=z<=35.
Magnet core according to any of claims 27 to 35,
characterised in that
the nanocrystalline particles have at least one of the alloy compositions Fes; sNbs
Cu;Si;55B7, Fess sNbsCu;Sis 5By, FegsCu,Zr:Bg, Feg Zr,Bs and Feg Nb-Bs.
Magnet core according to any of claims 27 to 36,

characterised in that



Mo, wherein M is at |east one elenment fromthe group
including V, C, M, A, elenents of the platinum

wQr@apo738E, Y, rare earths, Au, Zn, Sn and Re, P@ivEB2007052771

[38]
[39]

[40]

[41]

[42]

X is at least one elenment fromthe group including C
G, P, Ga, Sh, In, Be and As, and wherein a, x, vy, z,
al pha, the eﬁa@netadwe ﬁl@ﬁﬂﬁs pxbeessmg@hdsi sach hmblaﬂ@ﬂhﬁd/@lelmbﬁmnts
and neF condi ti

<= x <L dgcth(S: Cgmpynfént \%81 161ag123t CQI’C gcc%émggo gny of géugls I'to 37.
35; 0. Hﬂuan&hph@onangﬁmmﬂmg:obbha3& 10; O <— ganma

<= 10 dkﬁﬁimﬁ@@ acore according to any of claims 27
to aracterised in that the nanocrystalline

part [ clhésnctv&%e £qrapaIcbly achakiI PPYAr factor correction.

( Fel - apaGoaN dahleRert-a¥cdrdMsB iz 3swherein Mis at

| east one eIenEnt from the group i ncluding Nb, Ta, Zr,
H,  Trharagiedised fbthawherein T is at | east one el ement
from tine 11gl’Lmtipe d:(ﬁﬁ;bdlﬂhfhg aGroragd/choRel, Rh, Pd, Cs, I,
Pt, Al na b, x, yandz
are spg@Pgh’émhwon?gﬁf%h%e S%ﬁgnn >nmeet the foll ow ng
condi t ¢lomsterBedn thak= 0. 29; 0 <=b<=0. 43; 4<=x<=10;

3<= y<_t:1‘1§’11%cﬁ5e éomp(lm’%ﬁ 1s%ﬁfé?£h(ﬁ%re according to any
of clalns aracteri in that the
nanocr9§W%HYQQngﬁa@ﬁ@€W§§mﬂé%@aﬁﬂ3Beast one of the

al | oy @onResistd angafe73. 5Nb3 CulS|15 5B7,

Fe73. 5Nb3§y18|13 5B9, Fe86Cu1§E Fe91Zr 7B3 and
Fe84NbPRNIUCEYg %@‘H’@P“&S‘rsgmé? B eKG to any of clains
27 to 36, characterised in that WO 2008/ 007345

PCT/ 1 B2007/ 052771 the magnet core includes processing
ai ds such as binders and/or lubricants. [381 Inductive
conponent wth a magnet core according to any of
clains 1 to 37. [391 Inductive conponent according to
claim 38, characterised in that the inductive
conponent is a choke for power factor correction.

[401 Inductive conmponent according to claim 38,
characterised in that the inductive conponent is a
storage choke. [411 Inductive conmponent according to
claim 38, characterised in that the inductive
conponent is a filter choke. [421 Inductive conponent
according to claim 38, characterised in that the

i nducti ve conponent is a snoothing choke.



