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ground thin flakes of about 20 g were t" Iled |n a cylindrical cavity of an inner radius of about 20 mm. The
cavity was formed by a pair of electrode punches and a die same as those of the embodiment 2 and a
discharge plasma was generated in the cavity by applying a pressure of 200 Kgf/cm? and a voltage of 20 V
with a pulse width of 120 msec for 30 sec.

Thereafter, a power supply of 2500 A: about 7.5 KVA was executed for about 90 sec while maintaining
the pressure between eloctrode punches at 200 Kgf/lcm? till the temperature of the die was raised up to 700
*C. The atmosphere was set constant at an ambient pressure, 10~' Torr, 10~2 Torr, 10~2 Torr and
10~*Torr from the application of pulse voltage to the completion of the power supply.

Table 4 shows magnetic properties of the rare earth-Fe permanent magnets having been magnetized
by pulses of 50 KOe which were manufactured under different atmospheres.
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50, discharge plasma was generated in the cavity by applying a pressure of
200 Kgf/cn2 and a voltage of 20 Vwith a pulse width of 120 nsec for 30
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200 Kgf/cn2 till the tenperature of the die was raised up to 700 *C. The
at nosphere was set constant at an anbi e 4 pressure, 10-1 Torr, 10-2 Torr,
10-3 Torr and 10-4Torr fromthe application of pulse voltage to the

conpl eti on of thé AavphersTEP! Y. arﬁl’.ﬁentpressﬂ'ﬁql a02 |shows rm@nletﬂ)'c' pr operti es of
the--rare earth- Fg We éﬁs’u lltgllEL EAAmIe e e gy pul ses of 50
KOa_whi ch were mrl_\rir él' fder 3Zfere ffmog&g rq;s 6172 =P 0 378 698
Bl Tabl e 4 Atnosy orr = |anbi g3t pressgye 10g4 |1 0-3 10-

-5 h)ﬁFakM%oge”"ty %22 133 154 9&32 15689|/0  99.3
99. 2 HCJ K2 2. 1k 41T 2 B KG

7.7

15. 3 15 4As is _al_@al:gnt for Taglef@ﬂ is. dGSI Ie t r@rﬂtm?sglil qteﬁj\{aguuw e ?l t(f gr lower

desi r abl &hap 30T rAPH e the applcatpn,of hspy %V‘itﬁgea{ g‘ 2 CPITRIRYRY of 4he ctude"é?u"fﬁgv\er t han

10-1 Torg@% application of the pulse voltage to the conpl etion of

the curr . EMBODI MENT 6 15 Mot her all oy netal of Ndl 4Br Fe bal

was Meist ed byl dondt b R KRS Bat Ws lBRadth AP ods! RABRGY by 138 high HediBiby tnBithg

flakes of, ﬁhlhl&lg)g it ipie ey Vdos}avquéésﬁilcyex o ol R N egitbrante ¢

KCe wer e ;i f& theltbd aiEY AdthiNtitol n%u ra 4t @YperipAbral spedtt &? 50.1d 8 hiséd Tsaée

rotating th'?f{ fisRed rb BéHAMiSHed 3P AR eafth- Féﬂmtfﬁke% ailgSRErsivd ToRSE HEjlat B rdomadsinferat@s €

condi t i Omgidy tiflersrit frém ited b theeobnktr thirf faRdiid BRW 200y GIARY Isttey thinl fakesGris ki idd a a

r oom t2neimaricalr cvigf ad Rhdt Gadilis fof S5oaIHD rirh.OMis civag @asoibrmicl @y frersame paihefrlettredi es
nvfever Yuntfestana thetditeas|tiiisé mrthet dmbodifnbritl2atd wassmdintdined Gt @ pressu@ of §00i Kgéienn’cadi a

cavlity ofvacatmidfiner TodiAusltagh cil40 M hadidg rnpulsé hvddtic at/ 1Q0ymeeg swas Gplied betveerhtbe same

pair of eleeimie pahehgs o Gh e aadidherdhe, atlisshazge pldsoe was generbled mrilsodvityent 2 and was

mai nt aj.ned Eeresftep tosmsessuro bitwedd thetalsciasiypunehes wes ngteergr i io 500 Kgficmd and a gayrent

vol t age of 2500 Awapaupplied fox abayt cseqillithe temperatprg °h%%€'°\'i&i§h°ﬁ|§9p709e§ bet ween t he

el ectrode '[?hblﬁe%imﬁ)!“a%@“cs@’@e&ﬁﬂ“ the, formaeyyrare gariyfodhya fi L BREORSRONIRGL B ot ed

in the cé’@'i"t“‘?e"t TReels Jyeving: Coersiys 1oipasat @ roonh lemperatre; differed @ PRI LYBUREHE ¥ Ras

i ncr eas e AR SR SRPINGIFRGHYN BRises BLROKYRT 25 of 2500 A was supplied for

about £0 sec till the tenperature of Xﬁ. e reached to 700 * C. Table 5

shows magnetic properties of the forner rare earth-Fe thin flakes and the

correspondi ng the pe{_rJ.B.n.e_m_.uB.g.n.etLham_ rsive forces at a room
tenperature different HCoataraomdempstatee KQsh| cb wWeB8 meddiettafter nmagneti zing
them by pulses of 50 KCe. §lkoe 70 | 124 | 135 | 148 _

TABLE & HG at a roon t enpgggigur e KGe bg3 Bss | 882{Gs 1#t. 7 Hcj KCe

7.0 12.4 13.5 14/ 8 35 (BH)max MGOe 110 134 Bir4 KG5.6

8.3 8.6 8.5 8.4(3::)“01/\ IVLJuc 15— 15.6 As is

cpparent | oL bk ' T % 138 Bk v te*r'eggfrg;fs M ok R o k™
edugl o 6P '° ““P?."’?P' q”ﬁ"‘i%% "‘*@(}h %1 ;'?@

o or d’her even |nds of not her netal
al 'oys ofg Q%‘m; bal having Nd contents different fromeach other were

45 nelt s atnosphere by a high-frequency dielectric heating and

thin Tl akesggafkind3adY mbflorandid) hm&mﬂﬁe B RkNing Y sohBnty\Bikistert o eBehChiHdY whrB e
super - faphelediH AP 543 aitospidtd Bk feQuancediidtirinedtn@ atRthih Ggkesbdch Yiavitig taahickns¥a s
sprayed @ntsbut20 Qinl wed obtkingdOiyathé Bebeiapia qieichifid Mbhdd et esth ofi@Urelted alloy

50( M sec)metdist wascspragaaidnta” areil of Datotdiipatraagesipteea sgeedrof dohitrs0f/skie 8 wasvonfigned

di f f er entthaNtherovetearti-Be thiar fimkesnhavipd) diffgrertt INdncohteatik esrefamopbousi thin tliles fredeh ddthet at e
as t hey wsited stitieag theyt wege. Naxtahe@rsteartti=ge thihflakes werk eutaliheground $p aaiiot partigles havig s o
as f orsopaizes r@hging ftesna0rte) 28aurs fozaseupy 910 91 dnofe: Nent, Iy werezgigectpdrie & heabteatmept 80 %
or nore. aNemreraturhefy/OhEE & Arghs BWeePe-0 a heat treatnment at a tenperature of
700 * C i n Terejngara eprihdistitin Sakesrinanppagyilibrium wheraig NdpFopd Rhases apd %[R%@Wsnphases
nonequi | iNBYNSAEeHPRURILP PF ng‘fﬂlz‘ﬁ ‘%’g%?eé!ﬁl'}g &rﬁf?’!ﬁﬁ@l‘@ ﬂ'&%%‘%‘e

es
i @gé
equal to or @Wa?q% ed into a cy indrical cawty o?q a!n inner radius of a u olie ede

state %I%‘Iue caVIty was rmed by the pair of electrode punches and the die same as those in the embodiment 2
and was maintained at a pressure of 300 Kgflcm? and at a vacuum of 10~ Torr using the pair of the
electrode punches. A discharge plasma was generated in the cavity by applying a direct current of 40 V

7



Every 23.5 g of sanples of thin flakes having different Nd contents
according to the super-rapid 55 quenching nethod was filled into a
cylindrical cavity of an inner FR® 376 688 BAbout 20 mm as a col |l ect ed body.

The cavity was for rred by t he pal r of el ectrode punches and the die sane as
those |nthee thf manta ned at _a pressure of 300 Kf/cMZ
and at MEVULTRHR Tg r vr POt 2509 (@hUAS 19Yf0 e,

d| schar %ﬁt&ﬁi epunc %Q‘j:‘ri’n gff ir ?@H eeP“B‘fh "‘Eﬁﬁzrent

of 40 \ggi axis b e not P served was about H] Of 50
s EC. fQEs éﬁwé %Gnte f" &' \ﬁtes vgrech'igrﬁ d%Ld th wé’rl ?ﬁv I e?

apbUA e cholrinort RdbHetsHpart lub 6 &BBt 59 M Hal angﬁtsaﬁasﬁ fr9
the pair Rbgnbftcorseics 4@ Sonpﬂﬂﬁé?ﬁéew 'nleaé?.u RFM g‘mg
el ect r qaiRedId 186 ROD BICAIBCHIR bf tADSYBIs\IB Exis Jaam%aérysﬁm% pL et&
shi ft ofifiebdiENd Rl € axi s becane not observed was about 680 to 720 7
Next 70 af t Eig. T alchiractalieitigriph sHéNihg@ elation of ME @6t WRNTRY) R Yosrsivdokch FicCand | t i es
wer e ditsemesidiaboiagnetit, fluk lensiy Br, ottt @romaliccrefité aholé meritiohed. Aaks tappareat fasth BNENt
magnet Jigwb, tath thelte@rsive Jatcaldc] @hd thb tasidual Chagntid) Buxi dagsith@r exdibit @kisuslivbiierigat from
each otrange havirggnlewdr dimjh equakiot 18 @tomate ofl Nd content envperuppar nisit lesvectharetisatone eb &y RFM
af t er riegyseeei respagjively daspdsialyathe fesidyal mpanketiccfix dénsBOBrKOaboutrB.51KE inr the tahgerof 8l t he
pr es¥urcententjatomyPe anglcthis FUPRORR swohrae restll hif- thae mpgneficalie prisorepip promerti axas Mighly
di f f er SAbansgd Rorsesiatian withpthe partiph plastia defgrmationh ofr the ttein ifigker dn theapeanshilewihag a
rel ati d?{“R?faf% %ﬁ?@rﬂf t eaﬁtz?rﬂ‘%mq Wes measpred by VS with sepectaindhe e pasiiFdual

nmagnet iP8 ’k | g'?.. (gg f“n Gfar ggading ihose #asqp tp Bave B gulerfadiysiobhien ands | s
appareﬁ?° f"?‘b%wfﬂ%afﬁ" i0#{eC-coersive force Hej and the residual
rragnetl sity Br exhibit maxi numvalues in a range having a | ower
N e@uﬁm atom % of Nd content and an upper I|mt | ower than 15

at om % of nd & & fsf\ﬁéép bric¥ ® dbher RaRP&Rh QIE |nc§udlir %o%H nrf/éll S a;Ii

densi t Yerfd! bdrch @ ui 5 dnd "Hictr tm%ﬁ' am."f1 d hi's
SUPPR tafmospHekd fFeq&éa heafity sHRE bHabe A a’F

hi ghl y Teahanel nie'ihl ISt Gk %Bt'aiﬁéh Ythe Rliof hetapﬁaat Iwaé mgke%ﬁﬁ 'APg rRJs &Ptth the
thin f Ihighdrequblity tHagling BANWE inteRed &IIBE MeRNPA sptayéLort 8 tdili of CF hdiatiRg a &Beriﬁﬁl#a[ls' ve

force \wpebdrabow 50 exlsed yand SMblérl Kaving 3 IRikhess @f bibbat 4ELA vR8 obintE by B REHE R
magnet snebbd.Nd 13 to 15 atom % after grinding those so as to have an outer

radiags of Thi rishorawes comfiched\tyl theeX-raidiffreictionahat & wgearf anaiphei. riBBont vinerefd. thevheltsd C. 20
EVBODI [satwag frdgen @$ it avag) INd: ey Bathad were freCipiteiteairy drotrallingt tieeonergstatiine éibboh asd, enent s
i ncl udithegebiGdhecthighnpys of the ribion wab eaduqad &) aboiitP k. b waoeenfirmed by Ye-rayfdifieotianrthanbout

20 wt %C s @ﬁe‘et@@w@rchmm@rm@ o diectionopernshdicuidr torthedhot eptiing Bface.

at nos pihamely.pthe ¢ ribpon, wat, a @@qﬁ@ﬁd’? megaeticnanissisopies st wherple Md-Eend bases and of  Nd
29 vﬁFO/a"‘ '1°” 'Pf’s%ﬁﬂ?'“Féq‘BatP °”I‘Pﬂl%’thaar’r°%ﬂ“l' ) eﬁwatrnm ngot was obtai ned. The
allo gd '"FP favi fgf"!gﬁ' é'oav'd tPH’é’h?ﬁ hla$kr'eaqlfe¢mc

heat i n§0 rﬁe(?i ° (f}Z" ? an r%"?r%f °f1 ps upplieg o5t i ng

I ing & P "ék??&@é’s of
at a pzﬁ{” j;\ ééun% %l‘i ??et had a rel izl;: “549 " |c(:) ropeﬁ.ﬁs éhefﬁ%‘fﬂ%?] as
wa I neq" r{oﬁé(qu z 14 p 5&%?% o\‘Q e%r%eWher ein

t he mekhad ,tgg,ﬁgognm do6¥é<iRy as |t was es were recﬂ"?tated
by hot-rolling the noncrystalllne ri bbon and thereby t he thlckness of the

ri bbonewsepmetimre@ed t o about 20 um It was confi rmed by X-ray diffraction

t hats Cax1 s of Nd2Fel4B phase precipitated was oriented in a direction

per pendi iNdl ciia punity bhay Wttt (balankd is Rherstdrelcatttelonddiahduding 08 akid BRE Malhsfenintel €
ear t h- fego lrergm (puiitg oblranGboud PO w1% bridi giecindiyes iEdniwebddkizegamid addSa pbBeafoyanislal 3as

anor phoklaingdhias awitinge thay I8 gAragast aimesphesermbinge thet lilghkfred@Bicyn heatily 8o @oax ihavei a1Q.
Next, punropitidncad Nsh2hmiied hwtte 9nd|Fechdl. iNextothe mshei aNoy froataimels Imeltesl idise g Si C
and pu Aleerherg by Hheigh-lequency heeting ard iwassprayes opierapolse Guvtating at aperighetal speed ent
and an°faﬂb?‘l§|5?15'(sle current of 1 KHz at a ratio 5:4 was supplied for 30 sec

whi | e 'F'g'giﬁﬂ‘ é° &f" V&ﬁéb'am%%ﬂw sinolaceptl methpd. his fribpast wag genioed

Kgf / c ﬁé’??ég in rnglt fThehareprefopsaiibhen ve

dengj t y;s on ‘: £ rel ! ) emufs "t%r;rreeagr:fufpm

Irrﬁg?ﬁlt g,g rmigergﬁex "'E'so Em ?ﬁn e d 8??8“[‘?1@ng'1§!‘"§?’172 S;0h Figes spajler dian 280 Koe
w 0 |cal ins

anor ph

ENVBQODI ﬁ/pEﬁlgl'dRQ Q%mﬁ .(\),é h\gﬁ%%“ ty éﬁpc N ba anceng 'F%reb%&%gh%w"e'ar

el ements including Ce and Pr as nmai ré eI errents)



ferro boron (purity of boron about 20 wt % and el ectrolyte iron were
prepared and a nother alloy netal was obtained by nelting themin Ar gas
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form 10 mbgsfm)\LdApp'[mBmﬁpnanent magnetic portion of the structural body of
per negent Tragmet frad—=a rel ative density of 98.6 % and was jointed to the
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by neasuri ng Guep PeLB? " sol vent at 25 *C usi ng Ostward visconeter).
After mag zfj éﬁ WCR.!.H ses of 45 KCe in the radial direction thereof,
magnetic pp op hoPs e rreasured They exhibited nerely (BH)max 3.7 NGOe
Br 4.} Kngnd E gﬁ%ﬂ kvgx PLICABILITY 25 As mentioned in
derai |, thg prce,ﬁg,rgo,eldpg@ntl as ver gh i ndustrial val ues since
sintered bodi es of a high denS|ty can be obtained by applying a pressure of
one axi sciamd a current to collected body of Fe-B-R thin flakes in a

nonequi l i brium state. Especially, it beconmes possible to provide pernmanent
magnetss thakimethodifor danuthidllingidameaént magretsX density 3o Br higher than 9 KG and
a coersive f &ygenditing bouphieat dnhantadlindidteriades bbthit @akesfor b Paré) Uathd8 iy Mdal by
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heat re S‘me\/ge d|fg¥'n%f@gyring permanent magnets as claimed in claim 1 wherein said thin flakes are
put in a discharge electric field.

3. The method for manufacturing permanent magnets as claimed in claim 1 or 2 wherein an average
&5 particle size of said thin flake is of 53 to 250 um.

4. The method for manufacturing permanent magnets as 'claimed in claim 1 or 2 wherein said thin flake of
an alloy metal is an R-Fe-B alloy metal and/or on R-Fe(Co)-B alloy metal wherein a portion of Fe is
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measyri ng 0 %ath/%rg? Ggﬁ%gnlnﬁlﬂegwra@tea%eall Meting Cstward visconeter). After
magnetlzbng HisfPe in the radial direction thereof, nmagnetic
propertigs W@feq,fgeasured They exhi bited rrerely (BHymax 3.7 l\/GOe Br 4.1 KG
and Hcj 9a8 IfGen of WOldeTRI AL APPLI CABI LI TY 25 As nentioned in detail, the
present upvepuhdiisigs very high industrial values since sintered bodi es of
~a high deaisi Cgnteradarelnt NDlzis@hdatdsidtlys ajoplngtang a pressure of one axis and a
current s cCehtecbmdfBigdy of Fe-B-R thin flakes in a nonequilibriumstate.
Especially, it becomes possible to provide pernmanent nmagnets having a
resi dudhaimagneti c flux density 30 Br higher than 9 KG and a coersive force
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thereto, and
bonding said gathered body integrally by making said thin flakes deform plastically in a warm state.

50
2. The method for manufacturing permanent magnets as claimed in claim 1 wherein said thin flakes are
put in a discharge electric field.

3. The method for manufacturing permanent magnets as claimed in claim 1 or 2 wherein an average
55 particle size of said thin flake is of 53 to 250 um.

4. The method for manufacturing permanent magnets as claimed in claim 1 or 2 wherein said thin flake of
an alloy metal is an R-Fe-B alloy metal and/or on R-Fe(Co)-B alloy metal wherein a portion of Feis
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4a. Punch of WU/ Co 4b Punch of Si C 40 nter core i base
heat resistive alloy netal 5b Center core of S& “‘m\m& ﬂh‘ ‘met hod
for manufacturing pernmanent nagrER 6 3vg63gBEr atin ontacting
interfaces of thin flakes -of a rare earth-Fe alloy mét ak by applyrng a
pressure on one axis to a gathered body of said thin flakes and by

suppl yi ng btigHadewith Goyandir gn Rd:ﬁ@%'ﬂr?ﬁ?yh@e%'a(ﬁds g% pveQr Berawwdﬁ%grea?aﬁ by
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sai d- thln $9°4REL are put in a di scharge electric field. 3 The method for
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average "5, me ﬁ%@% plaeih e "‘5’4 gst. &QSfLOi nséf"ﬁi%m B e
nmet hod forg E per manent sascalrre I n'clalml

wherein sal h|n | ake of an all oy rretal Is an R-Fe-B all oy rretal and/ or

on R-je (BCO‘)'heBnéilllddQUr mEbiBdwring @»BrﬁiaﬁbnﬁmQ%BtE 128 Blaiftod fFEcidim 4%n whicts 48i8d bt RiF&EB W t h
Co and/ or gﬁsd%flgaa{ﬁm)fmm.abfl@yomtnai is one or two or nore kinds of rare
earth elenents and Mis one kind or a conbination of two Wnds or nore
sel ect ed. f THamethog Ifdd ranWéctuihg pefthanedtimagabts astdiaimelilin cidia 2 oP4 ahlei3aid discharge is
nonequi | i b diteon citrerit eoltadecsriandianfiliéraatiddscyrest velaga oich lawrbeqobrey e, (PR aseaepi wheein
coexi®st i nge isH fidquencyof s&dAC meltadecaid bopiris anepscilfatiant freqiengy héonpizseamt nmagnets as
claimed in claim4 in which said R-Fe(Co)-B alloy netal in the
nonequi I8 bFteunathed ferananefactaing perpanent magnets s Fleimed incslainB 2 gt 6 wherpin Baid disehargg  at om
% Co 30 atgrtresralationet spid pressyre apy saifrurerd pigsiane ig @n Aimesrhareof V%g“"bequﬁ'dﬁent
nagnez'ltas as°’é?‘”8|’i'i‘%'ﬁ1%3rfadl‘°al ﬁ?'ﬁ) in Whl ch a size of R2Fei 41B phase of said
thin 91 ake s 7. net hod for .manuf acturin e nt
magnet s aeﬂfafg gﬁ%fr? g@%&s e o el oot i 3 20 4

gef fray aet'Y' ot

current voﬁeéél‘esagrpfezif‘i‘de vol tage of a | ow frequency d,

gn<0§ |4| F%H Mdeefﬁmerﬁjfactu gpérrﬁarﬁg flﬁa% ?g%ied%ib& lA V&'ctla eag?g?dl/\ﬁig s
perrrazgent rr%égr}et gqa}gﬁ%‘:}?al ITEéél n clarm erern sal (Tldgascharge and the

appl i catth OfheOhethcdl fdr RbRARI R FoRHanda Faghets ra@%m@&% 8L ol orikirRd WOS BEs € Of

a vacuum eghéadin the wakm lpRYIR' deidiAdlion- 3f Said gatkelédr Hoay QO lsaid thir? fakds arkdGuidYBAnaRg f Or

manuf act ur beivgbeR SdidTEARELIntSTREHIRE Seicthin 8akaé &FB PerlofineRliat HiRMmpéraGroddwethad 758 -, 2 and

4 whepein said pressure is larger than 19.6 MPa (200 Kgf/cnR.). 10. The

nmet hod f1ar TheamethaaiCio mamaclDiignpaednbnt Mgynéas as akimed an Bither brid & i didines 1,0 @ndod

claims 1, whesindbohdiad betweenvdaidribin Malesiiant & lsupport Imekober s dencrat gheedama diche of said

ani sot r opi madiihg/betweon saiheantagiing intearfaced ef seidiitnt flages. 11. The net hod for

manuf act uri ng permanent nmagnets as clainmed in either one of clains 1, 2 and

4 whe¥ eiPateptanspiiighé pl astic def ormati on of said gathered body of said thin

fl akes and sal d bond| ng between said contact interfaces of said th| n fl akes

are per flor Yasahren Z‘ﬁ K09 o Parmaprnimagpateny, bei glgmsman aub konjaktierepden GFopaiiaehen or

manuf act ur‘f“ﬁ ﬁ@‘iege Erdenter; %‘H"qsﬂe‘é" ﬂ%’l“e E“"b?’zed‘gE 'l"a“ 2 and
g“’%‘?

4 whefein é darﬁfgmenéy%lgw @%%,,v eusammenaggrg%'e % M&%@fq mgﬁed

them,sama t&

thin fl akes tanspr che anren zur teI | ung von

Per manept W&rﬁsmr HQasuuﬁ&mn %aﬁéhimdﬁﬂé?érﬁl%&ﬂ ﬂ{s&n&eun em;a‘ &.&Jﬁﬂﬁé‘h HedRINaH
Schuppen  adiseisiiaeids Eflablishgfaidridtgn/ Fe-'Legi erungsnetal I | oni sc

erzeugt, indem man auf el ne Achse auf el nen zusam'rengesetzten Kdrper aus
den dl nsenvedshieh) Re@NHESERRY Wnl Oémanthintabnefd nach AHSucHar adr £1wdBs & i 1 ken
Ifift und Téaehedgissarsiedugemdiocken 83 e peum eevagt acki g bi ndet, indem nan

4. Verfahren zur Herstellung von Permanentmagneten nach Anspruch 1 oder 2, wobei die diinne Flocke
50 aus Legierungsmetall ein R/Fe/B-Legierungsmetall und/oder sin R/Fe(Co)/B-Legierungsmetall, bei dem
ein Teil des Fe mit Co substituiert ist, und/oder ein R/Fe(Co)/M-Legierungsmetall (R bedeutet einen
oder zwei oder mehrere Vertreter der seltenen Erden, und M bedsutet einen Verireter oder eine
Kombination aus zwei Veriretern oder mehr, ausgewihlt aus der Gruppe Si, Al, Nb, Zr, Hf Mo, Ga, P
und C) in einem Nlcht-GlelchgeWIchtszustand ist, wobei RzFei14B-Phasen und amorphe Phasen

55 zusammen existieren.

6. Verfahren zur Herstellung von Permanentmagneten nach Anspruch 4, waobsei das R/Fe(Co)/B-Legie-
rungsmetall im Nicht-Gleichgewichiszustand eine Zusammensetzung von 11 bis 18 Atom-% R, 4 bis 11
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di e dUnnen Fl okken i m warnen Zustand zur plasti ion bringt. 2.
Verfahren zur Herstellung von Permanent magneten bei man
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6. Ver fsahr e Dnzkigrésde pis 196 MBa (20§ KgficPBisktanent nagnet en nach Anspruch 4, vvobel
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ni edri ger Frequenz , 0 < (C e | |st wobel C di e Fre
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darstellt. g;?%

An§ﬂruch 2 g‘r‘"g w's e Ia'gu‘?]rI o, EIO névegﬁ ung g SBru sund des
Stroms in ei tE?’ﬂ)sp‘nare mt einem Vakuum von gl ei ch oder weniger als

13,3 Pg ( I &loh Bbimal it ibtonhachV@ehPdtr Rspridke 112runb @) WdbBidnanon
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Permanentma 3 n
Druck gr oBeleAlissiddind zvh@cﬁer{d%QQoMéﬁnﬁichbﬁaerdﬂ&en Medkérahr en zur Herstel | ung
von Per manent magneten nach ei nem der AnsprUche 1, 2 und 4, wobei nman die

dUnnen Fl ggkrdicdioheh war ne, pl asti sche Deformati on ani sotropi sch

magnet psiert. 20 11. Verfahren zur Herstellung von Permanent nagneten nach
ei nem der 1. Argjeéddcgvar fhbrigaeruies aifinantsplianamtsnencipreduisent e 19 Ehaistii pat lefiet Jele) pyrdasi on
des zusanmeiimgeaess zh eontdcodpmeliea mincefediurdiétalaiic b fa kbgiunarieiredpie, i ql?ﬂlﬁilhg“ une
zwi schen de pression saken @ dioa torpsciassamblé desdi®s iamellqs| figeskad gn Bibalimentand un PER"ur
unt er hal b vonissagOlediCeaips fembiétde manidra Intégvder gngppenant Jegditesclamelies |au??gd%ﬁef

Per manent naglastigumantiefétabchadn der AnsprUche 1, 2 und 4, wobei man die

Bi ndung zwi schen den dl nnen Fl ocken und ei nem ?’Ht ersttltzxqgél Eg& rZ‘ les

gl ei chen ZeiProcéas: denfpbricafiop d\ﬁf"é”" pé"'Bf‘ Hwesv i5ptop d 9988 MER 8 1Y S hen
der dannen IﬁP‘?ﬁéR@ﬂ“seR@?}‘éHBF'ﬁ?ﬁlp ?"P?)cede pour fabriquer des ainants

per nanent riC F q |I & C% %g S %I\ng} ! é’hgs v ll:ﬁigns' ﬂEtei fdgﬁses
enk/onf’oac quel %"% rgérglon deaﬁ uligpda : imglllleg'flr@esqlgtaﬁ {Jme terre rare,
en appl i quanef une sion s

un corps rasseanG desdites

lamel | es §i pRisqd eeﬂbrjic'dﬁoneﬁ durﬁg?l{%t &mlanh'rﬁs SN 18RS ou Plutr led! RiveRiRBiond €@k B daky PS
rassenbl 6 dguqEMdRs BmbiRLRE bF REEILIBEBINAMGE SIRFES val Rl h&td alié ReFoRf-BirdaRy 35
pl asti %Jem?rﬁqu& uhe Sdrifel dutHa diCbubstituéd pdP 86 46 ol uh aldtal MBIR-EBICHHVARNEHMsBtant un ou
permanent s g ﬂl@leﬁﬁwgu'sl%bprI i6kateses| rareis) @t Mirgsdbbiite an typorel Lrescofnbings
sont m ses @aw8e Heux Ol pFleuts Hpdsichejsiepaiai whagedups genstitubopaB Si, Ry Ni,efl3HfdMo, Ga, P et
fabri cat i on Q) 'dansnin élasdepen-dguiibrtdansdeduelrtodxisteniedes phdsésoitefen «B @l des pheses RulPobaESi ons
1 et 2, dans loquel la taille noyenne des particul es desdites |anelles
fines est 5.erfrecédéSpuetabriBe dasrpimants Peroansdts selen i agyendioatidnch dans dgapel fadiy métal allié

per manent s $eFei@e)-B' dane 'l de' nop awlibehoa upa:Gampgsition 1auJh sepésente P1 3R stomes) e |B
ladite | arrel@ﬂ'&ésﬁfl't?léaéhaﬁ@?%% €0 représepie 30 gigmpteett Fe 19 "PRe-R. Fe- B et/ ou un net al
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