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2. pulverizing the alloy into a powder

65 3. compressing the powder, whether or not in a magnetic field, into a shaped body
4. sintering the shaped body in the temperature range from 900-1200° C., after which the shaped
body may be magnetized, characterized in that the shaped body is sintered to at least 95% of the
theoretical maximum density by means of induction heating in a single sintering freatment, which
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from0.5 m n to five m n enabl es mag-gggg to be manufactured having a
pr edet erm ned val ue of ener 9y pr oduct and/ or coercive for ce. Shaped bodi es
whi.g are sinteree—f t-o—f-ve—arntes uy ‘nUanb of—the—retirpd accordi ng
to the inventionl e dé%hl B e RakAa™ D o BEiman&JIm 3 It F{OC) niT¥) hi gh ener gy
produt. An alldy thgvises & memposi tdgepn of 75.187at . %|Feg2s1{023st | % Nb, 7. 01
at.% B, 1.52 at.[%2Dy] wocb 140.97 dt . Y40Mbl S obti&éned frcwnst lpe2sDnpti t uent
el enents by rreans Of arc nelting. The composition obtalned was ground to a
fi ne powde SRS,
cylingyi g@l,ﬁ; rggﬁgﬁ %J@S@&%ﬁ%ﬁr gi&gén% %ﬂgungﬁp%%[bﬁmgescrl bifgﬁedm%lﬁma
reference to he above-nenti oned Nd- Fe-B- shaped bodi es. The shaped bodi es
(cross-semimeOn. 5.4 mMm length 6.1 M) were subsequently placed in an
I nduction coil (cross-section 20 mm |length 40 nMm) which was connected to
an AC generaamneéthod &t midnidfactiting \Vpeondasnt maghed wbicie Cormplisés & Rardl rhaydsyic rawis hafing a
i nducsd on hesapdnaigphasedoft the RE.Ee@Bdyhe, Wissdire RE id atdéast aneruwimet seteicted from the group
consisting of the rare earth metals having atomic number 57 up to and including 71 and Ytirium, the
method comprising the following steps
1. forming an alloy comprising 8-30 at.% RE, 2-28 at.% B and 42-90 at.% Fe
2. pulverizing the alloy into a powder
§5 3. compressing the powder, whether or not in a magnetic field, into a shaped body
4. sintering the shaped body in the temperature range from 900-1200° C., after which the shaped
body may be magnetized, characterized in that the shaped body is sintered to at least 85% of the
theorstical maximum density by means of induction heating in a singie sintering treatment, which
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representative.induction sintering experinments with the
Nd/ Dy. Table 2 Nr d(%: Br(T) iHc(kAlerr]) BHmax
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Tabl e 2 again shows the surprisingly high density of the magnet obtained by |
nmeans of the R&% AP 9B ng to the invention. Claims 1. A method of
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2-28 at.% B and 42-90 at. % Fe verizing the aIon into a powder 55
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shapedpody sihterify thhfohtiBisimifimalaredinikedy i n the tenperature range from
900- 1200 C., after which the shaped body may be magnetized, characterized

in that the A%halpﬂdis lerithed iirsClaimIet, 2136t 41 chadittelized it thed) osiaferitg idatmlamQsstt rhigimklly
maxi mum denistapd bgximeig fies ihutesnduct i on heating in a single sintering
treatnent, which 4 -. EP O3B5 079 Bl lasts naximally ten mnutes. 2. A
met hod »of 6-mrénwéthast ofr nanyfaciuring raTpamearentmggnett asaclairgédainrepyl ohen olCthaipracdding Claims,

char act er i z gbirdcterizeddn thathin the|cegeeoh sinforiid, thanayprege WRyming-up @locvicoqds 20BK/mimr e eart h
metal (RE). 3. A method of manufacturing a permanent nagnet as clainmed in
Caiml o a‘%"”!?ﬂﬁ‘l"h%terl zed in that the sintering treatnment |asts maximally

five, mnutes 4. A nmethod of manufacturin Enmmanent rra net as clained In
a S %g iy e”e.v;eﬂf’? '"iaﬂ%?fe“t‘??ge'i@ agnet ?r%;mt 38 URIOTP-as { o

minimal |y t #;j‘a?%' aps | nt g % d jemgen
characteriz H’g’% ?"ﬁ a%"'”‘ 'f""? ﬁ'l"??ﬁ Livallif §"%?%I‘""‘
maximal ly fiv 'en Q,%'de "ssc " g er manent ragnet
n aus ! G290 QEF&‘ P 9
ascla;redln:‘zeg;;;;,er Lf: égulrlms,carac erized in that, in
the caSe of sj sar,a.mpre VP |@e9.ezu%mﬁ?&r4¢ ot Bndi MERERIZ00 K/ i n.
Pat ent anspr Uch%ulﬁ&ungldes\/ﬁéﬁﬁl iR e UTBimpeia@iberocl Work OtES 120846 WEAMHCad? Presfilfy”
ein hartnagnegémﬁgmsma,ﬁmgﬁ ierfVida, €1 ner tetragona- |en Phase vom
RE21Fe614B- Byduroh\gbihabichnetvakicder Rasifil BGHESh@Rfon itz ry WERd 4RV éthdnedSifiterbe-
derj ensgen GendRpg, dies axifil eliiMinGem dah,! & eririlhae 98%| N tHsbibtisd Imakimeinaingsareah |
57 bi s ei nsoOithiegBintatwirdl und Yttrium besteht, wobei das Verfahren die
nachf ol genden Verfahrensschritte unfaft: 1. Bildung einer Legierung aus
8- 30 at . % RWgrfdhref Gumt HetétdBeoru sicbsiau@thagristeonbah AGpruch 1, dadwchRiskangzeaichnetrdaB glieder
Legi erung z eerte hr Pudiarer Dy3als Selfenerdmetah (RE) varwepdet@srdPul ver s zu ei nem
PreBl i pig, g{ in einem Magnetfeld 4. Sinterung des Preglings in dem
Tenper at Ut b ¥prdaheen 2w Hersiglipn_eings Bavermegnejs maghtAngrsvchr qse 3. Aefutrh aekesnzaichont 838 s
magnet i si er devinebenengiyng eRiTR Ketfpdedset | dag der Pr e8| i ng durch

I u t: onser hi zun wahrendemgl ner ei nf acnr;g‘g%ssh&}:hef r?e?ﬂe(e? dgﬁqchr;%}??r}lqgﬁ?c netdl e
2?)2(: g?f)arenle;%d?ﬁgg ﬁs'gaﬁa\f“ef‘i'“'w 7 @mg?‘fsﬁhren zum Hers!t el l en eines

Da : | Nd
Cauer aong! ilgrifla;'ﬁﬂd% éf .a&,h}a % aﬁ% SRR KSOREEHEON Slo ol BReAbER G TRRRG NI
Herstell en el nes uermagneten nach Anspruch 1 oder 2, dadurch

gekenngei & NRgkahreH Ham Herstellen eines Dauermagneten nach einem der vorstehenden Anspriiche, dadurch
gekennzeichnet, daB bseim Sintern die mittlere Anwiirmerate gréBer als 200 K/min. ist.

Revendications

so 1. Procédé de fabrication d'un aimant permanent comportant un matériau magnétique dur présentant une
phase tétragonale du type RE:Fe14+B ol RE est un élément choisi parmi le groupe consfitué des
métaux des terres rares dont le numéro atomique est compris entre 57 et 71 et de yttrium, le procédé
de fabrication comportant les étapes suivantes
1. formation d'un alliage comportant 8 & 30% en atomes de RE, 2 4 28% en atomes de B ot 42 &
55 90% en atomes de Fe,
2. pulvérisation de I'alliage en une poudre
3. pressage de la poudre en corps moulé dans un champ magnétique ou non,



dr e Si nt er behandl ung maxi mal fuUnf M nuten dauert. *
herstel | en ei nes Dauer magnet en nach Anspruch 1, 2 oder 3 H ﬂﬂ In
gekennzei chnet, 40 daB di e SEROa@sbenaBdl ung m ni mal zwel

dauert. & Verfahren nach Anspruch 1, 2, 3 oder 4, dadurch gekennzerchnet,
daB di e Sint er behandl ung mnpimal 0,5 und maxi mal fKnf M nuten dauert. 46

6. Verfahr en4 'I“%"r'f§ %r“?ﬂa@mEﬁﬂ%’P (FRIBRYIS? &Rie P08 19t L300 e aprs audhlestoMenden
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conpris entgre eé?H‘}c;e %t r‘fa&m%ﬁéga?%eﬁgcegg de "abrr cation conportant
| es etapgs P%Hédé%tfﬁ)ﬁca&on &Qi mﬁﬁdt ‘BS}mdndrlﬂseﬂsh'rd r%%d.‘ééhm)%ﬁ é%ra%té&e%ﬁ% GIPe gt OMmes

de REy 2 Aygidfemtide & nd SouBaufiusbing Fnintfs. % en atomes de
pul verisation de |'alliage en une poudre 3. pressage de |l a poudre en corps
nmoul d dams Prbbsds i HabricHBGH Wini kbRt SEkmdnerm selén la revéridicilion 0.2 db A cdrsktérisé en ce que le
*Ic L fraidiéntde frittgel firéhg @u thoins Gsup mini@sll 6 & une tenperature conprise entre
900 et 1200 C, apres quoi |le corps pout etre nmagnetise, caractiris4 en ce
que | & Cr PecéréLselon Bsievehdication/1,) 218 gu'4acaastérissl ensceSuededigritbraent] de Bittage dréndaui que
maxi mal e paoing HS ettautfah slgecipaminiterduct i on dans un soul traitenent de frittage
prenant tout au plus dix mnutes. - 2. Proc~d6 de fabrication d' un ai mant
per manerf: Seordsd cgéabrl@av@warwm%wrmane@éplaew Rusirorgye des rqypadicaliensarésidentes de
et | ou deaftsgvéﬂgé ot 99| QU8 dRfls e eatde Iitiage s vilgesede prégtaufiagp @evenpEyst supérievradc2e de
fab #at i o™ un ai mant pernanent selon la revendicatlon 1 ou 2,
caracterise en ce quo le 10 traitenent de frittage prend tout au plus
cing mnutes. 4. Proc6d6 de fabrication d un ai mant permanent selon |a
revendi cation 1, 2 ou 3, caractnris6 en ce que le traitenment de frittage
prend,au noins deux mnutes. is 5. Proced6 selon |a revendication 1, 2, 3
ou 4, caractbris6 en ce que le traitenent de frittage prend au noins 0,5 et
tout au plus cing mnutes. 6. Proc6d6 de fabrication d un ai mant pernanent
selon | "une quel conque des revendi cations pr6c~dentes, caractkris4 en ce
guo dans le cas de frittage la vitesse de prechauffage noyenne est
super jeure a 200 ' 20 Kimn. 25 30 36 40 45 50 55
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