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Description Method for the production of magnet
cores, nmagnet core and inductive conponent with a
magnet core [1] The invention relates to a nmethod for
t he production of magnetic powder conposite cores
pressed froma mx of alloy powder and binder. It
further relates to a magnet core produced froma m X
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[6] The invention is therefore based on the probl em of
specifying a nmethod for the production of a powder
conposite core, which allows the production of
particularly dense nagnet cores fromalloys produced
in arapid solidification process. It is further

based on the problem of specifying a particularly

dte n Sﬁleqﬂ@ﬂﬁ&n gg‘lﬁe@ethtﬂlsAdQW tRproBlefl d |51Ye%1f§/1|rf hGhethod for the

s re ccordi n

i s XY B%P %fy/‘] RO é‘e"s‘i%‘fpé’g‘fe GrEt tWZH‘Chc?XIOWﬁ theipfp “&%‘B‘e‘ﬁé’&‘ﬁ?“laﬂy
pat@n{e ed gaetreres Adwagltons podecefl i & hprd ddidcgpmantcesst Ittih@irther
I VB4 ANhd l%meﬁlhﬁ spe%H?ing %g)afﬁéﬁlfaﬁy d@fke hﬁgnéi' ERENHF@NbW co-

pat ent fl 1 s according to the invention
fore‘?‘ﬁ\f beftrag on of a magnet core conprises the
f ol | Awoniingst elpsinvdrtios,tthis atobleeas tsoloakbychaksgecy maiter of the in-

pOV(\QEén %ﬁt%g{ehp&aﬂrg 19(?\%9&@@0%5 filr ‘glg} d&@loﬁ@ﬁt%? HeSnhlibProrm the

a Sso Ition east one
f i ﬁéblﬁ‘rté’i‘%‘%‘éf\ﬁh‘éﬁiepe’ﬁ‘kﬂbﬁd}tﬁ clgngyr oduced from a
nanog iesodlabdor@ng to thPinveitioabisRe plodactid®nbf a MAGIRELoe comprises

al lt}?%folk)\ﬁ%g é%}%} rfgrs %Pgﬁeb%% Lse- gn\?n &%c{e ﬁac%o% 9;%%&%@3 from

Si 21@ aghiosho i p eihd wmédgylaw @lwelnfqdd@mnaﬁ lﬁdaroée fipegrain powder
M XRddibidis PFOAdEEE i a M&mﬁnﬁalstr@om@eﬁse dfReof afatgh&llcaﬁoy
mﬁ ]O%r 55 _%{ta i thg 1 1 fe I:f )rna si (Y] 9 0 obtain an
oD e R FIR R ae R € oS iy BE il R
fi mptigua partpdy titealigribytmot Therpahikelractinamie then ysteall th preguce a
st nmmaadl m%e{w{et parfERA Y HRQWEISE gm pabiEle ?&%ﬁ askihPan
pr oduc ne cor.e. net.l
eI S NP PSR BiRTS ST B pABS SE TR ok & nanc-
r aprytaligelsirdéthiecEitd moultipnakessyder bah¢ngaensédtorprgluce mmagnet

t hi §pe context including a foil-1ike formor p| eces of
stri produce. a nanacrystalline strip,

anmor 69@ mggpqtb SEEMRE ifEpicy{ynradicadiay B@Kﬁ%{uq strip in a rapid
t r saliditiedtioh @roebdsatha e € stign oCth it Sbatkktiimeudiig atliike.form or

[ 1%\&'&9&‘%&4 "4 H]H&u@e ?ﬁﬁz‘o‘&g&%ﬁ‘iﬁ@ %8 Ghe Zarﬂ&tph&\é%ﬂw &R then be

cor*rﬂ‘i’JPfd?q '@ﬁleéﬂleﬁwnsmbpnw@ﬁwmtaamsrsawwé a powder .

Energyotdapub a®adic b@lcﬁpét%g :me@k elﬁ]:loxg RV tid lﬂgmhhhﬁse&ixfefg? input in

It Ettl(\)e c%mnxﬁﬂ&%nﬁ% the sn}p ihaieral altt )lduuet anliaowc%l r%]{'ftrgg néptuP%an be
t héeétmwbb}gcmivmp@mw1M1nra@tl1ao¢FSY°é2éhneUédte pi@dee@dminution, thus
W| trmmg it \‘/‘b@ﬁ Bﬁﬁlb g tlﬂn ﬁﬁ siaféptlh% fbfotdie b@vmelx Yraét@hs tdeve

wihout ther g € t é ue\é’a& ot e formaiol hEeB hases.
st ¢ PUEP LY f&éh’éé& i ’}%gyd%‘i R (o dredpOn ShfeB p
t hén thyy wabu dtdversibdd sttuaeirgd damsg-@n &k avgdaiden theralod ihomd, the
fr %mdl@t%fﬁﬁxl%t sk Q?an? E)(N/(Rﬁ ket tron? A0SR Bh Bine BEPAURR
the fl proggqﬁro;’n nocrystall i estr:y\f) i/\odicL
al 318\/1 ﬁoluseé %/ FK86 PIOHHCE; ﬁ’dmf )érp/btla ng E}HB OP SO be nano-
t hatystdﬁmy aw thleckfare ko bxettle drpaey ecdulincebe gmasstad ender bressure,
raﬁoﬂle{dgn‘éf&hm&%?eat [1I] This problemcan be sol ved

fi ne-g

ucl n rain and the coarse-grain
pomﬁé‘# Plfﬂ?lg.lettﬁlbh%s%xﬁddim%*éwg twawmleyn%@ﬁameewm powder
pr oduitond @y diteerdnit reagl By Refarady baidscihg tfine-grain fractions from

naqgﬁ{cﬁbﬂh}e s{}ﬁ) a?x'd rt}lneocoaﬁg s}ﬂfﬁ g&%ﬁf’ﬁ c)&&%&l&oﬁ@q}%mg@loles
fr a@ef%wsthr: lﬁ"YVH‘%F f@rg‘m}e@ rfwrwuﬁ%ﬂ ﬁe&net:%%dlaﬁaelr

t hetdperties 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



properties in the pressing process are taken into
consi deration. The production pro- cesses for the
di fferent powder fractions are "tailor-made" in a
manner of speaking. As a result, the properties of the
powder can be precisely adapted to pressing conditions
and to the desired density of the finished nagnet core
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5 0Qar t[e%ﬁllxen% R c%etlg{hg @%feygt’ mEdhGnib Q&e&i e%cf‘iﬁ&%dlw 400°C <=

5perature annee e chosen suc
atAeTTt erature T and the crystallisation
[27] t enpei atdd tieathBhthrécesseb atehavdntdgsouslysohtiuderign et(,bm(ﬂ]leu Qy-

havrﬁ(m&){](ﬁ Eon& %enP&ﬁH nl{ﬁ(ﬁ‘ﬁm [he%leT?dU% Eégég%(l)ﬂh Li¥net core

- Cry s Isatio
parcombingd W@@tqe@ﬁl"f @OQOBT%&““)%@%@TW pur pose of t he
[28] heatpddréa 1’6&[1Ig, pridcdshing allas@hias biners Elﬁd/bxelﬁblﬁlfante axe advantageous-

4 58{%3&{ g% &lll?u li?]z‘neo owgl % 8§A1L1¥5 regresentm% the L()dlSe <dnd/01 fine-

rea proces
adrin agedu diagtiens meyde @@Lkied l%vue avep] dr elfobel solbeppreqr o
to p%seMgm a;ﬁoW J}i@écﬁﬁaﬂfr‘ ﬁjns{l Rise dAEn PERIMASIURIANR blé&n@zflly in-

ragHB e crinp Ry EEDe pgrd B iR QigeO Sluce e res-

pr ogestyiofi heanagsetsostnnd o ilmageddy-amgnotostegbr i cants are

[29] advant,nghQUsre abdor@HE &fnt le&h%n%ln&)hqémdé#r HQQWQ@ bowd&&nade

partlcles represen e coarse- and/ or
po\;(b%? P3rHgles: }}ffrpgﬂﬁiffl%éhcéllﬂa}m()é geing - H’d’ﬂé‘oh dur, Ehﬁgcompnses

aI qmdiuelssnggodldistsnldndﬂfln(tws fToe ppwdes sompriteo atdppt yneawarse-grain
g)c %blq@% cti¥n l)vﬂﬁ lﬁln"f’iUeD g/ltﬁ Rt hﬂ&h&ﬁ%ﬁu@r@{% A 'd?feiast hlae grain

trica I'n- "sul at coat mgl app
by P&Wf‘f-“e'f#‘éﬁt)n Frith Rarticles WF‘ ahayYrys “r“@éHE‘é‘“’Fhe res-
[30] i St i Aidagnatoikloe thitgpeiag osebiansh éxee ptivaultyehigl dynsy wite atlow

| °~°L§>§§mv[a %gl]d %P‘?{E}g %%;au?eoﬁ@ rr%? %g‘lhggni% & J%%An”t}{ﬁ% :leIPmts a

t h@aﬁwﬂ 11& rlémg Pgeking ‘§tﬂi’ﬂcﬁi’ﬁ“‘é‘ﬁ philnge ﬁﬁnﬂt»lﬁé%%}é% guﬁiet only minor
f urdehemaedngat is&&Sural damage.
[31] The magnet core according to the invention can be used in inductive components

[25

[



processing aids such as binders. The powder conprises
at | east one coarse-grain powler fraction with
particles with an anorphous structure and at | east one
fine-grain powder fraction with particles with a
nanocrystalline structure. [30] A magnet core of this
type nmay conbi ne an exceptionally high density with a

| OWuc}Fch;E&bée' c‘%@kefs' ]ﬁlfcdcﬁﬁ(&e@g&&s fRSERESEBCtbN&rrection), switching
mul ti - noda si ze leStrllh)gu“on permts a

parfo™ Eh?"QPLV gﬁ A& Olﬁéek?“ﬁ‘ﬁ’ PEt'HSbarticles, while the
[32] par tEmb(ehmemsf eftbsinserftfoe raregrxplaingil mogr eatdetfemﬂrmtd“o n and
[33] Strust, 1 damage. [31 ] The magnet core according to

t he mvé)ntl on. can be used in_jinductive conmponents such

[34] as  SirBmagd IR Wik B¢ nopire! eqpesiiop ErpEsCighs sHoweticledracHpns
corwigcthé njowirgVpak @i digmepewete siopyled €Ehe nhhddrgrallofegleailes of

or tﬁm%f Qﬁ({l]]igra ﬁ&?&gﬁete{s%% W(fgl?b§ ?Atﬂgﬂsrﬁ tﬁé @Q’fh&éﬁiﬁﬂﬁ% e ?f the

[ 3zs]ec<mﬁ&wta>lshaﬂudwwq1hbtheenr&%nﬁ aP6 genpsishe lémwse amorphous
Fe 7&5&[&@ 3t DhidbHRion BT dibibéiersTbe@ebh 0UBandvich |ilni'. fiBe press-ready

part.i.c L AREL er pr.odu
na r{’é’&’y ylstggl qopsisted b rﬁ dkes'g thg\?lhs? fr mroglt gf?)j ﬂ(a:lg:s Bf t s%mnd
di drestier sndoéifameekes Q@haﬁwdéatpm mtaﬁéltlam%aﬁ%lb@der mix and 0.2%

partbchRS TRE mtas 6;)?&@&%1 afpt&drk 63 D@m anﬂﬂ@ﬁnﬁ&ﬁture of 180°C to
bet ween 80 and 10 t e |i

m)
e & Matnet o A prn e Mo S e B B Ry otume.
106A famgrek60g, tim mIgnet prewss ubgdipd tqomh@tatreaﬁmmltdasnsg gitedpur in a
of c%%r@lfe't;l%g%ﬁpﬂgle Etr%()ﬁdi M tinfsBES MQfhet «;5<§e/ hid 28R Bbrclhig field

second on an % flakes of "the third fraction
i n SHEA® PoN-€ /D 8% bi nder mix and 0.2% | ubricant.
[35] The Bdape® pressed at a pressure of 8 t/cnR and a

[36] t e”ﬁﬁ[)ﬁtal{ﬁlﬁ]&fm %%Q)g’ﬁﬁ %l c<%J9)QH1%§ R '}%gé;&’s]. B0 %m t@fetf?z{cnons

voIVﬂ‘H@he follopane peFtedesdipgeters melenaf@wéiedc @dw%%}wééﬁs of
t o the figefradiibe Ah @ Ahete R Beiwtgn 00 end 6B | 4id @he Dbk bﬁddes of

spher e. a Ml )
o TR RO Bl 5 I DEDSE (BRI S, ey o
EX aniplcensystBE 48R otakgs st the pr Wmﬁlqnh@% $76Makes) of the second fraction
COrpaigyi Qiﬂdcﬁ‘@ﬁx W@Q%ShbrﬁaﬁtBThe PR WhiCpresséd zﬁ@tm &ﬁlﬁe of 8 t/em?

with th
T ARGRT U ST PRCCTRPrfiatmBiTe! CE AR S pRaER g oo
hadiedﬂteméﬁ&ﬁsmbemt\iwefnlm afidr B8ssp thandtgnfﬁemarvms pm)e@ed toa

PartehGleatnet lastﬁrhfe{)né %Gﬁmﬁi dﬁ.f)ﬂ%ﬂe@ BinlRphed AMFBORTY. The finished
bet ween 80 a

s-ready vvder m X
cod’é‘icgf"te‘él"eol?"ﬂd‘é’t"é‘% &fr‘al%%ie?}ﬁ “'t“ff’é%tl’f?fgg 4 ‘g Paction, 48.5%
[37] f | akiés compdrisen,seoetd-ofes actd pnducad ch Be S@@Vbntnuhe}rwm fxorapurely
0. 2%0rpHokt f&Mers, The m x was pressed at a pressure of 8
t/cn " and a tenperature of 180C to produce a magnet
[38] cor ec‘“’ﬁﬂal!‘é‘rveﬁ?“lé"%@? hg, the core had a density of 68.3
[39] per d&nin abyripreltuthe noAltaeconproesion g, sNHEu SagiBe tpucdy anwvabous

S u aﬁﬁ?ﬁg Q\/dlth}dﬁldehﬁmetéﬂ %th\ggrgg() %xﬂtsltdtélpgn 9%@ (ﬁ)ﬁ%[ecf Thé@ press-

cort gdgr@ewé&smlétcpw‘é@ewfc‘ﬁfq 74 s ¢ élndll%‘t’kr‘]*lé?i‘&#}‘\e“ﬁld f§”/f4bmder mix

Al nind P37} luﬁﬂdfdnﬁdmfpaﬁk safpresiag Bt preBuRD 8RR piddiea@erature of

in I%BEC Fo NYGRRE a%%netv%)é I\RQJBJ&%E' e 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.



[40]
[41]

[42]

(43]

anor phous powders. [38] Conparative exanple 1 [39]
Froma strip with the nom nal conposition
Fe7355Nb3CulSi 155B7, purely anorphous particles with
particle dianeters between 80 and 106 pm were

produced. The press- ready powder m x consisted of 97%
of these anorphous particles and 2. 8% bi nder mx and
0. Z%Am@idtﬁaeiampwg m X vvas pr essed at a pressure of 8

tlc a t ratur

cor o uft WFTRE APy @nos bR et ARGISHER, By R Lot
perpadiste frawowmh@e ohfomere m@%dlh@etetsh@rmgﬁ@ledcﬂmmmcles of
WashStiRi RLkies h&@d@na@@tbewe@@hmm 63 ;ﬁﬁtalnﬂ %e Iﬁnmela Q¥ theisécond

trol led at
e or Eohcreray G SRt e B0 fina TS wiBhGD s R ponsisted
Al rof 48 A% flBenplahatiisyiactivamsl ¥ Aaked b thesermnd fra¢tianpndi2(8f

t h%nﬁféfﬂnﬂ@énd‘?ﬁ@%ﬁcé& NrieSdix IR Blddkaiat » Zsme%eref}'CYn? and a tem-
am)rphougfOI @nétl cl fract| ons wiith the

partidEfe Py AT A THEN gy tp Eps g density of
t he3f2 pesdent yastiurnd) Afed patssang thenmsagbettonenas40bjacte] ©3 heay

an d eta%npﬂgcgr{g%ng %018( nhid hgntl%glg@ nﬁjnosgl{eﬁé:lt 5853l flglbhed magnet

di anet er s € press-rea
pom&h%aﬁmeeh@%t‘%ﬁe‘%fn%sthsf%lf)@ AKEE. of the first
fr aﬂ‘he@ﬂ’bxaﬁ@l@%&& ke gipfiensiies a@derROmbinad tvith ovaoskrdtiGfield

bi Q%@Sﬂ@ St %g%te /wﬁ'llg %{eb %Qiﬂ% themeqh(m c%‘?xg?& %% grgfg?f’f‘(gn The

ure O peratur
pr d@\u cecraitinnbele strangihein ths m@ﬂewwsfm@examéesd@é 2hagredo the
derf§dtttﬁét e fin63radn Eﬁﬁ&&ﬂhs DbésMObﬂ«tﬁal ﬁ% wolt@ion PlogSShan@erystalline

t {
| ageRaTchadh et T e Bt Rt mudbREt "Ehey e
Thdofiatbs hebethplgsest  core had a st atl c coercitive

fielg stebangdihe Qbark@Gr &hﬂu’m oflchabe-h %&fﬂ&ﬁp bR fiSDOWnN
t hat hi % nsities can | ne

t o tHRTRF Brte Ter B e Sof dpheowieS it et regpiggents: I
us nmguultheodmm:tbdlmcmd whgn tiong ReB Jithaeedtalloys. cafidbde ofl pamo-
COQLf b‘il Q\éﬁorf h%ln &Bsejﬂ&&& bﬂh& Bﬁ*ugf@sg %%Elnﬁ,{? fn%?h&ﬁ B&8sity of the

exa
fi ﬁ‘édzg?tam Qa"r"ea fortesdr ar%fgpl%fuﬁ é%‘m“tfe d\ﬂe ‘f‘ﬁ‘é“F rg‘ fﬁ? BRftiglet Y ductile
f I efvehmanediéakatpdh therpeessinppeicesal Ancdﬁnamkyt besnyf freducadrom a

g)ﬂh(gc d\?smﬁne st t?#’gelf}g'tgﬂl Gne Lﬁéj g &%@e?xg%t Exfi’é{)%ﬁfn f ﬁdmaged
s eparth @rwtwuxé PR RO r@e‘zﬁs redui! adysmpiaifsctahpgmagnetic

fi neo@rk bf theame:- crystal | i ne powder fractlons t he
resulting powder mx neets all requirenents: It 1is
mul ti-nmodal and al |l ows, even when using FeBSi - based
al | oys capabl e of nano- crystallisation, a very dense
packing of the particles, resulting in a high density
of the magnet core. Omng to their anorphous
structure, the coarse-grain particles are ductile
enough not to break up in the pressing process. And
finally, being produced froma nanocrystalline
starting material, the fine-grain particles are not
irreversi bly damaged by the formation of iron boride
phases whi ch woul d adversely affect the magnetic
properties of the core.



(1]

(2]

[4]

[5]

(6]

(8]

Cains [1] Method for the production of a magnet core,

conprising the follow ng steps: - production of at
| east one coarse-grain powder fraction from an
anor phous soft nmagnetic strip; - production of at

| east one fine-grain powder fraction froma
nanocrystalline soft magnetic strip made of an all oy

capabl e of nanocrystalli mi.on; - mxing of the
coarse- and fine-grain p ractions to produce a

powder ntdy fo@th%lddhctl@ﬁ%la nR@hdticleCechhRind ingd ﬂbll@&d&g Qfdps:
rticles of the coarse- raln arti

wherein t a
fracti oﬁ"ﬂ&%}g’“a‘ﬂﬁ AR B‘PPo&%“Eigf%'?:P‘E}Y gﬁﬁ“’f‘ﬁg‘”bﬁ}“l“i“&rl’%@* soft
of thenfagneicgtrgi;n  powder fraction have a

nanocr ﬁggﬂ};étioﬂ%f 8t lézﬁ? b ﬁné: ug1 ai] é)%%élj}ﬂicﬁ(fm #0182 n[an(jcrystallme soft

mul ti - net care.
Met hod “Eé&‘?ﬂ“df‘ %Pgm%"(? Oé ] F‘W’?Ylﬁdpéﬂ%l?fa‘?f‘f}%‘i* ysdbisafipnit hat t he
par ti cl esxihgpr @8 eslrien gnd M- Fraingogdai acpowde prdduécd pawiler with

have p%%ﬂl& Img)dgll %{(E‘iee{ i7%. deﬁﬂﬁ’é%‘R r\v@e@mﬁ% GP ?mpemof BI%]COEII‘QC grain

Met hod accor
that t mmlplaﬁtamne@w ewr@gl@h@wgwft% apd fegattigles phthe fine-grain

powder fm&&tﬂaem m&gnﬁhﬁfcl'ysﬁllﬁle sticref ers between 70
claims 1 to

and Zoopt%sstng of the muf1 ti- ﬂg W %{%&9& rt]%%logﬁce g flet (,Fgrc‘i s

3, cha ous
pr e- erquthqdldédH@l}lghed@mHeat ment at a pre- errbri ttling

tem p@ﬁﬁgdglﬁe(]'ﬁ]qpatuz prior to the producti on of the
coar se

t enper g%[ﬁ%iétﬁlﬁp ml(%{entl%g {lﬁenglé}l’l})bé)tWéiF ggnil;rg}?ve pamag diameters
t enper attween 20 gnd, 70gfm. t he anor phous strip having the

relati W@dpdcgc%‘ggtgggmq dsy;.ai. [5] Method according
toclaim4 ch erised in that 100C <= Tenbri W <=

400C. FPa9itsAoOH B¥cording to claim4 or 5
char actlerpagtks ir¢préshaing2BO€oasse-graapowier fractictO G@ie fartjcle

Mt hwdﬁ%%%ﬁ@t&eﬁ\%e‘i@/ﬂ%ﬂé!ﬁ@é Glaims 1to 3,

characterised e amor phous stri pis
commi nMedpdrascgidisa iyt slagpal Wed-grai n powder fracti on
W t houthaiyerBe@maritng heat treatnent for

pre- en‘gnreI dtrr%n phogs tlnlp tlshpqe el%%l i3 E)y n&% @b Sment at a pre-embrittling tem-
perature T.poiwe prior to the production of the coarse-grain powder fractions, the
pre-embrittling temperature Tempiwe and the crystallisation temperature Tepyo Of
the amorphous strip having the relationship Tempite < Terystat-
Method according to claim 4
characterised in that
100°C <= Temprinte <= 400°C.
Method according to claim 4 or 5
characterised in that
200°C <= T emprine <= 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



[9]

[10]

[12]

[13]

(14]

[15]

181 Method according to any of clains 1 to 7,
characterised in that the anorphous strip is

comm nuted to produce the coarse-grain powder fraction

at a grinding tenperature T,";,, of -196C <= T,,;u <=
20C. [91 Method according to any of clains 1 to 8,
characterised in that the nanocrystalline strip used

to pr O%éca%cirmuﬁ ktﬂﬁ 1@0@{!&%&1@&@%1 roducd el ORrsé-Brain powder fraction
conmmi nu{: *i?@ g cutti m I I 1¢01élNét h%[g gccor ding to
any of “ct &S e’PBeré & et ised™ih Phat an al I oy

not cayb@mlhceia@wlﬁlag@mrwsﬁalaﬁmshtq%n is used for the

anor pheysa&édskPin thicll ] Method according to clai m 10
characterised in . that an iron-based all% S ,use

an al | 0 TBYCryYRInERRYGHL RiAryse hq fsTeryleRder Hacrion s

accor dicogmirmteel ialarudi@g mihhar acteri sed in that an all oy

of the n,mM, is used as an
ngr the&&hﬁr‘?’g %gﬁ)fcldl 59%9)

al | oy strip, Viherein Mis at | east
one el éhgéf*ﬁ‘el?s%’rﬂtflﬁe group including Fe, N and Co,
wher ei an MlléysnadtapabRef nafveryelaiizgtitn if tehfdriibe ghapipous strip.

| ncl wah()%dchhagg mg’duvvﬁgr ein Zis at | east one

eI emen Inéluding Si, Al and Ge, and
wher ei shapqigiised inet %i and ganma are specified in atonic

per centan ﬂBﬁin@&hllé}h@ usequis la@ W1V of e Airlokpdass strlf) <=
al pha ot Ode g én ta < 20; 0 <= gamma <= 20,
wher ei NMFP4ECEng{Q rh glpercent of the M conponent may

be repkh@@dﬁlbydaltthfﬂeast one el enment fromthe group
i ncl udiapandy of thé colfpositibn IVQ%,{AY& o0 udias E@alﬂﬁd{m\%e and

up to 10 ercent of Sﬂ

D ot ScagoRyom HESHETLNEL alERelne SoniP RS G ghF hofine e
i ncl udiNagnd @9, vBrerei®ly iandedBbond elShenvBbincbe groemimdivdiggtBe C and
any of pCl,alB® Ais holet onENGHARESH HEGrobiP idcRlng ﬂ?eA]SﬁmGe and

al | oy capabl e of nanocrystallisatjon i S used b h f
t he amdPpRELAPI Pith and gIMMA AresReFiEHB 1PEE BIFIHh é“d meet the
strip. f¢lbdlngdehbinidna 00 ex=diphg <=®5ah y= bétacd=a0n8 <& ghian@ <= 20,

char acr\ﬁl@iﬁ:ﬁﬁ tbm)tat})%lc g&{,én? {)?{I}E I\@LAnQ]y e ot yl@ggplcfi&ﬁ by at least

t he anor '3 e nanocMst a 'l ne
bot h apn%fg}émms .fwgl 8 gElP dnchidingaHo¥ r §is V- (U, %IaNboMO T and W
[ 15] Maadastoaoamsit perctn oty (WhZedompsient mag bd4eplaced by at least

char aCt(n% «jﬂgl%g)tiﬁ%n{ tlﬂgtgroup 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-aipha-beta-gammaCUx Sy B M 41566 beta X gamma, 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,



at |l east one of the alloys capabl e of

nanocrystal lisation has the conposition (Fe, ,

M), rx, Xyza, pba a_gn, CuxSiyB, M "pi, M ~, , LaXgam,, a,
wherein Mis Co and/or NN, wherein M is at |east one
el ement fromthe group including Nb, W Ta, Zr, Hf,

Ti and Mo, wherein M is at |east one elenent fromthe

group ivnglAIciIEBent ofChe leihurrPﬁmu[ﬁ'S@n'ﬁ%ﬁz e@fthci AQ, Zn, Sn and Re,

| at
Dl 20| MR OURe R e sl BRR W e ng ERGEN s n,
i ncl ud|B¢glncl:As@1d verdima, XSk, . blpha, bBa, anddzamena agpgpecified in atomic

wher ei r]}el%ent)émd Yoeethe RIIBREg BEJiBonsAD =GRS} <= x <=3; 0 <=y
specifie per cent 3% (glmae the éo | o

condi t iond: 86”2< 5, £0<g ¥82<g, S—yﬁ“— 10;0 <=
<=30; Ogamna 25, 0= y+z< =35; 0. 1<=al pha <= 30 O<=beta <=10;

[16) 0<= Q%ETPodﬁccélQm kd &y JYRidiad: gepording to any of
cl ai ns ] § gterlsedlnthat at | east one of
the al ICB%%CI%‘ES&%B! t@‘@“of nanocrystal |l i sation has the
conposiat leasn oﬁé:ﬁ thdf altoyb Cipable &f n@00ryxtalisatiohBAARZ composition (Fe

:Nhnglr El‘j .. b%’ﬂol I\%b) 1“?3‘ ﬁgsé T‘HP;B x%lneﬁqvpét l%gf\%ﬂe e\%?]neg{ ﬂ&ﬂ_}he %roup
at | eadtc w Nb.diveht, Hir bGinY apd Moy deisin Tmaaw gneplemgyt from

\Tﬁ ,thec?ﬂoulﬁﬁcluhlng cPtW R, RISP, @eh B, andsiRGe, @hd P, and
erein

per cen twhefe ma é X y%/ ‘Hﬁ zirg s[peuﬁeé Re d?omla ptau,erpt dné Bleetcthe followmg
0.29; Qonrcktigns<E<9a43:0.29; Qﬁ=>b«~01:61 A3y <= 1953 o<y x= 154)<~
5. [17k=Met hod according to any of clains | to 16,
characteri sed | that at. | eas of the all oys

capabl &TFOASHY: Wé‘f%ﬂyl‘?fé Ro) tOn the conposition
Fees Nmr@udrBed 5 B, Fe73. 5Nb3CulS| r3. 5B9,

Fe86Cul e {Bne &qﬁéﬁf@g@aﬁf)le o€ A4 ag}h%‘[tﬁﬁ]h aVBb la&qpmlt]on Fesss

Chat NPy Brbta e oo S e i e 25 ppoeat i

[18] t enper Meuticel aCporging of anj@ftclaims>1 ®© 17,brittl e to produce a

rragnet KR &eriskd H ¥t hod according to any of clains 1
fﬁaracterlsed in that the magnet core is

sub j ectﬂé‘dmf §-rprslat Pavyde i tsEstEedt 2 RN RE CFPETRER Rtess Of Tors >

t enper abur ® pfodweae nakh&rcoRr essi ng. 1201 Met hod

accordll.ﬂgl ! arfefd sed in that the heat
[19] t r eat ment (ider(f%}sral gb(%‘gny'liﬁ%%%{b gndfg the crystallisation

t enper ah‘}!#‘éeﬂlseﬁll,n,théf of the first soft magnetic all oy

have t iR hgat doEH‘hS BitgecledtbRbat deathehyat alheattdtinelVeleM@elature T

accordi ng, tto claim19 or 20,
anmedy Aft€l pressing.

[17]

[20] Method according to claim 19,
characterised in that
the heat treatment temperature T, and the crystallisation temperature Teyg, Of

the first soft magnetic alloy have the relationship T e >= Tersal-

[21] Method according to claim 19 or 20,
characterised in that
Tanneal > 500°C.

[22] Method according to claim 19,

characterised in that
the heat treatment temperature T,,,.q and the crystallisation temperature Ty, Of

the amorphous strip have the relationship Tamea <= Toystar.



[23]

[24]

[25]

characterised in that Tanneal > 500C. [22] Method

according to claim19, characterised in that the heat

treatment tenperature T,no0", and the crystallisation

tenperature Tay,-,j of the anorphous strip have the

rel ati onship Tann~i <= T"y,,,i. [23] Method according

to claim19 or 22, characterised in that 400C <= T, on

a <= 4moda26<1m thedinpeeai i ng to any of claims 1 to
ﬁtracter(lise t| n that processing aids such as

b| nder§ URd7EFC U cants are added to the multi-nodal

powder 4p9iCor= Ta...pres4¥i°Ag. [25] Method according to any

of cl aivi@hdh dcCordthe to HIAREERE | @888 i n that the heat

treatnents are co ducted in a controlled atnosphere.

1251 MEPHBUCREL B g to any of clainms 1 to 25,

char actpercesedq aids stidtads Hilerspadfor bibgsantseqpe agled ta thg ntufte modal

coar se,and/ Lr IOL}{}&S&E&I n powder fractions are

pi ckl edi eous-or_ al cohol solution prior to

pressi Nf t?‘@aéﬁ‘ﬁgvgé%a@‘&?{afm%%qsﬂ i nsul ating coating

and t hehargtérddd il tBat] Magnet core conprising a soft

magnet iye. 1%8%’%%5 tlle Bodlled § s dﬁ.%ﬁlr%ge% E&&Jpﬁ%é' z¢€

di stribution processi ng powder

26] conpri é&h‘@tdcf?@d@g Qe Of@BaTl%éI‘gjrSal n powder fractl on

[27]

(28]

[30]

[31]

of parbhﬁh@@SMIMQn armr phous structure and at | east
one fi act i

nanocrye G A B Hine &S0 SR Rkt Pl s gre

t o cl aipipkd in aichpeeustos picgled splntiethprior thpressimsr tp laprlg an elecmcally

parti C|n§;§]aﬁﬁ’£cdahﬁg m&{yﬁgdal li ne particles have the
sane a
manocr e PELPRpHS g 3601t REHEE PEBPE Wilkimplgedabparticle size

claim El%pwuoh:amamlem%s@iaxdﬂ wthh@in thi powadep cpihpues at least one
partic lc@ﬁ%é:é] int %/d&at'i‘é?:%ny st &Mdl&%ﬂﬁa[ntdnﬁirﬁ%u@ Wfeture and at

di fferent nposi ti ons capabl e
nanocr &P |f @ﬁi‘o’%‘hp‘“’[’%f‘ aqlioy r?éPd‘?:‘blFéWéé & BrIcRgtaflige structure.
cl ai m Magnetabay aciréing sedainn2t,hat t he anor phous

particl.gg.8908d stingf an anmor phous iron-based all oy.
the amorphous particles and the nanocrystalline particles have the same alloy
composition capable of nanocrystallisation.
Magnet core according to claim 27,
characterised in that
the amorphous particles and the nanocrystalline particles have different alloy
compositions capable of nanocrystallisation.
Magnet core according to claim 27,
characterised in that
the amorphous particles consist of an amorphous iron-based alloy.
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 ym.
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 pm.



[33]

[34]

[35]

[36]

(371

[31] Magnet core according to any of clainms 27 to 30,
characterised in that the particles representing the
fine-grain powder fraction have particle dianmeters
between 20 and 70 pm [32] Magnet core according to

any of clainms 27 to 31, characterised in that the
particles representing the coarse-grain powder

fracti wmgha\cﬁxerh@&truﬁg@o affi ARRGEY 30 spyween 70 and 200

pm [ 3;6\ I\/S% ﬁﬁ gre according to any of clainms 30 to

32, chat&cterf ¥ed™in that the amorphous particles

have t Ithe aaidrphpue parpdss have theNBlop cavpnsition My Y y@smme, Wherein M

wh elr el‘j 1 dMieabionBblehRAStorR IR g%lﬁﬂﬁ(ﬂﬁdlﬁg PN ﬁlﬁd ab! :Wlﬂtrem Y is at
i ncl udi eas

o ot eleRen A T s BB, Cafh WG 200 feast one
is at kkasnht fome thegrarpantluding fi, WhendyGaapd wheleindilply, Bita, and

Al and o(m, apd; wﬁéﬁalqtﬂlppacerpgﬁ@meam fofGITR caiftions: 70 <=
speC|f|ed In atpomc erg et

condi t PBR& <= 98 ¥<= b‘éfP pha <&<‘8 §AMB[A £= 2 be‘f’ 1‘2”1 “Q@’ ]n(gat@mc
gamma gercdi of e ebmpaenent maylif raplaceddy apleat ent elemeritimniMhe

conpon epl epst
B e A TR
and W affgenipf the <I@Zhﬁfoesrrﬁoeem e dergplased brat lpaph.one element from
corrponmtmﬂg))anaedmgm gﬁegbmmi | east one el enent from

the gr Whind P%[ une atcc0191n§ 0 ?ny (?f céumsa’ggto 3% [34] Magnet

core acc 33,
char actb&la@@@ﬁiimthﬁat the nanocrystalline particles

have t l'tl%lﬁh(‘)&%t&ﬁl%ﬁi&éﬁ@lﬁx& fr€ atlo é‘\@))npowtlon (Fe,..M.,)

rt—ax-y: Ua;l hea “me‘ﬁ I'B % alphm])% s rQ g44~~8<(?%|gdz rrig herein
wher ei N CEEnYr 0 o s &t ¢ oné

el ementM’fis artedshenegrlament frowl thdgmgp WNbluding Nba W, Ak, ZiHH(, Tiiiand
and My, %@feﬁi IV{” Ny at I Sis@ne eRARh 1‘9611? il g%'(ﬁ)nﬁcl{l&l@g\/t 0€ Mn, Al

group | udi n nt

pl ati naﬁmgpfa %%e i Fpe e 3 £5 Sy, A S e erein X
wher ei iy aXleastonatleheasfiorn e geduprimeitdifig 6nGt He Ggr 8ty bn, Be und As,

i ncl Udlaﬂgw%wﬁ%’ x? %@phﬁispet% afld gﬁﬁm@nlg ﬁ:ahedem Gtomic percent

wherei n a, eta, and Sq

speci f F"é‘blmF‘ﬁ the szﬁ)\tfmg é%ﬂémm Qrd 2 medh > OHe<F BFF S g Y <=30:0
condi t kense= 1¥; §==g+%==3550.1 &=hipha < 3=0 = bBta<= I); §== gamma
30; 0 _<3§<=25; 0<=y+z<=35;0. 1<= =al pha <=30; O<=bet a

<=10; O<=gamma <= 10. [35] Magnet core according to

any of Mdgagtegreapcqrding® anycHgkapt €50s8d in that the

nanoci yﬁgﬁﬁltdgﬂge&m{lﬁ;ﬁtl cl es have the aI I oy con'pOS| t| on

I( EZIS n og%c]%ml)cé arl]l;( rlef pa\ét ’le[s %jve trhé ﬁl’rl)dy cogrpos 10n Mﬁb“ b(_‘x[)%\l 1},)2(},\ vz M;B
Hf | v, wherein M is at least one element from the group 1n<.ludmg, y 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<=15;0<=2z<=5.

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 sNb,
Cu,Si;ssB7, Fess sNbiCu,SijssBo, FegCuiZr;Bg, Feo Zr;B; and FegyNb,B,.

Magnet core according to any of claims 27 to 36,

characterised in that



Ti, Vand Mo, wherein T is at |east one el enent from
the group including &, W Ru, Rh, Pd, GCs, Ir, Pt,
Al, Si, Ge, Cand P. and wherein a, b, x, y and z are
specified in atom c percent and neet the foll ow ng
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
cl ai ns tl?e7m$%ﬂe&5»e 111@1|ﬂ§555}ﬁ&%§du§geﬁdsl sﬁlcﬁ Mmdejﬂseand/or lubncdnts

[38] glalngi:/r X B‘éﬁl (ir(])e n'x_-(\_ﬁt% am@get Lol agf:orgmg g;/any 0(% clalms 1 to 37.

[39] Fe335 N@@@gu‘@ contyqnt FaEbt@dQuioZtadB6S8, Fe91Zr 7B3 and
Fes4NbZ§gmx&§g&HN§gnet core according to any of clains
27 to 36, characterised in that the nagnet core
i ncl ud é}é? ipHS SRRy NG4S ShPkR I POBPHARIPSCRKTHI VY

[40] | ubri camiustive JoBHpndm depotdivetoctipSRent Wit h a magnet

core aggordingfonany of clainms 1 to 37. [39]
I nductive component according to_ claim 38,
char actirindis Ve ¢PRRoAEtihdS PREUKGe conponent is a

[41] choke falucprainpbadi afcoatimd ©clai@3s, [401 | nductive

conponggé &%Qﬁghﬂﬁ to claim 38, characterised in that
Ive conponent is a storage choke. 1411
| nduct iheendushporererronaidot diteighels- cl ai m 38,

[42] char aCUlﬁﬁlhﬁ‘&d:oh ohdhhecohEnd BAUGhi3ge conponent is a
filter % ]gkﬁ% Inductlve conmponent according to
claim3 ’ac%ﬁﬁ? frised in that the inductive
conpon dretindustize emontit myr shaklgng choke.

CE



