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W t h ot her corm&ssxtrerhrtmanhveadioememraersand kheae;uliaet angnteﬁﬁ aha@mpergtueappraximately

as!inpurit oApOD—@ZOOsqe Pprefesabivs] § ] B pari g@p glspgesrbég tp opqqrg the isotropic
aspect s of thd 723; E"Q 3‘1125%1 Q%ﬁ#ﬁf’@&‘t AR ﬁj’e‘f Py
hase per manenty, odtbrirled s ehﬁerts eer.pg per.na @Bbdﬁb%@na\ﬁ #brferhb mean
magnet i cal | y. @bys@ahngrsio isizé fintbeSibtained 6yl cdniysicting, theosiahingd alop powdersctizving a gaidit!s sigd of no

t he present 24 nwmhaorwwre followadl hedmtwnss F'mq5&1'-11§0°c for30 ©indies @58 hBUrssi nt er ed

bodi es, except, t RETH é‘}gt, e 13‘% fgg - eéf“%’%’&f’%?'é‘f'h?:“s : "%&"J‘éﬁ'&é"é’%?ﬁ
per manent mg'ﬁﬁ;&a{ﬁsﬁ d§2§ ﬁﬁﬁ% hr@HQE rﬁﬁ'yabe‘@( dg? gents such as
alloys, e.g dataffh, SRS, GMRMohIlE cAIBAd aQchéaikb zmamcmamﬁ bsrﬂnaat such as zinc
sintering tbaaselaiat;yeajﬂmatah@te. hMebffin,ngsimsagr the likear ri ed out in vacua or in an

i nert gas at m)s here and cool i ng may be effected by, 5 e.g., casting; For -

casti ng, a erIEd :n(% rd %am%? thg ggnt?r{\éﬁh %‘IIF W &ldﬂﬁsqttﬂrer}ergnc% to,exam h'r
_present i nventvlrh‘ﬂ'.'ﬂ’are' veh o?igrte ddd%o i ahylirki ﬁ
- the appl i cabs @resert rﬂ/ehﬁum d cool [ ng rate to prevent segregation o

i ngredients of i esaplf V‘l‘fy§B—1thwre Q@bﬁrettb\ethe fOUwhg steps. mh@a'abllmsthauretofpuntv is
coarsely groufts h , g neI pulveri zed

in an attritor fi’r‘,q 1% ‘h“n,m'"r%a‘frﬁzr° Pé d&\ L CE A heron
preferably J- £ ise.r.rr orl Righer aQ JritigY wrd aily Giher RiFda ml:ar@rm &d mBidrials were

manner, mecharioromlategUhts ar giveamt atamic NEtd) eBadCdndaastsip raavyatergosied cqppyrsmeidc heni cal
pul veri zati on rre@h§h°5 crofedcalloy wgs coanselvostarad-milled &0 082 ®mBBmeshidiyrough angl) theg, finely

m
upoR for the F?H £tmét:‘,iltan rsot;f\:w?erfé' gg&spa%i l l O Sessnlrlel%f E}LJI’BM%'I% (1t5hcm%%S
phesent invgnti of Qﬁﬁén ﬂieﬂ% MuébﬁrQod@@ rhi&%n irf Uk aintRnéH mean
in which the awsdegramfsuzéaf ereemtéréu BYd@ cabné eﬁﬁ.hyn ra.eﬁwt 30 pm tf6lRwRd 6% @liwengdo cool
ot her constrtueaumnalm tﬂemnbs e. X Fe and B or an aI | oy thereof) with the

use of a reduc "Ng y_f theﬂ’fgq'rgr?@lp were measured for
pul veri zed gl I n.f;ng ' ;é' oH)m he°co 8S|SPP‘6?1 ° | AP RIfesPrenegigs of the
t he FeBR base orwmh Igivah araué‘s o raaé&.wng}ed.adaméomé 18ss@RIRTD, 6 Kiint @K@} and Br of
el ements or alriochgsstrlahe.ae'co:‘. kG)ueretdbtauqaur(pd)mx oifnoaebjsttltahnagllmﬂeomngwastalscorobtamed '

The al |l oy powd highrmagneticerfo 0S| t 1on are co acte

et e e R B A e

at a tenper3t ueg emrroeme rsznr:@ ‘79£nd
a given peri Od:e-Qg 16N d&ysterhé whé?elﬁ)ﬂ-&l}l-én%eﬁ‘gﬂ1 i Zshtw tHaaeHd aﬁ\dBl‘ mﬁscre&bm’ti G‘mﬁkamples

magnet bodi es havi ng hi gh magnetic properties by selecting the sintering
conditions (especially tenperature and tine) in such a manner that the nean
crystal gra®n size of the sintered bodies comes within the predetern ned
range after sintering. For instance, sintered bodies having a preferable
mean crystal grain size can be obtained by conpacting the starting alloy
powders having a particle size of no 2s nore than 100 pm fol | owed by
sintering & 1050-1150[err] for 30 minutes to 8 hours. It is noted that
simtering is carried out preferably in vacuo or in an inert gas atnosphere
mhrch may be vacuo or reduced pressure, e.g% 1.33 Pa (10-2 Torr) or |ess
or fkpert or reducing gas with a purity of 99.9%or higher at 133-101325 Pa
80 Torr). During conpacting, use may be nmade of bonding agents such as. -
§61, paraffin, resins, amoniumchloride or the like and lubricants or
conpactrng ards such as zrnc 30 stearate calcrunrstearate paraffin,
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!! present inveﬁzi':on. anp :

foll owng steps. In what follows, the unit of purity is weight % (1) 4
" Refefring to the starting materials, electrolytic iron of 99.9% purity was
used as Fe; a ferroboron alloy containing 19.4%of B with the bal ance bei n
Fe and inmpurities of Al, Si and C as B; and rare earth of 40 99. 7% purity -
or higher as R (inpurities wer ' rare-earth nmetal s). These
materials were fornul at ed into%ggﬁéﬁ%%‘& ratio, nelted and cast in a
wat er - cool ed copper nold. (2) The coohBi& Bl | oy was coarsely stanp-mlled to
0.42'nm(35- nmeshj—thro gil dlld, tilcn, 1 ||:=y }JUILVCI.;LCCII f_un 3—heurs in a
ball mll to 3-10 pm (|3) The resultant Jovxdevég’\ﬁlé"r.%mlﬁﬂ'ﬁiact ed|under a
pressuwe of 14.-7]1 x[err]] Pa (1.5 [err]). |45 (4) Sintleghpsh,was carried \
out at 1000- 1200 ens] flotorhpdsiidhs {af 9%Ar 9O iHidkOBMC I BRKERINMGTej¥al] t he nean
crystal grain sipe—of—the—stntered—boty—fare—wtiH 5-30 [err]
fol l owed by allowi 4 td B¥81NEsulting i h tHe safpl@s. [The per franent nagnet
sanpl gg shown in Tabl e |14 80 by thejfo oi ng egs e asured for
t he magnetic prope?t?i es F%% Eﬁgnd (BH) maxq' ereofﬁgTebl\ﬁ shows the
magneti c propertf ee3of |t haFeqass-5mdi vi dual | sanpl es]atoroqm teenpef at ure.
Wthin the given rangeg of the respectivp ingredients, [iHc of po | ess than
79,6 KA m (1 KOd) &Ad Br o8P 1H2INss than| 0. ¥5T (B K&F er €-%bt ai ned.
(BH)ymax of no | gss {han d&f.kdAh (2.0 MXCe) mas al s, ot ained. | Thus, high
magneti c propertjies arg obtained. It is found that t%e conbi nati on of two
or nore rare-earfth 2l efesafFs-5845Nd so usef ul @ R | Tos.3rmHe ascl ose 55
exam aation of tthe rel dtionshi p between the anoupts of {R and Bjand the

efic propertli es® a|nl(ffBEF TP sanpl es| verd® pr epafed |by &’he same steps on
the basis of (92 xFg- 8B- ydddh7eRingEN® Whef ei i, Xx=01 3504 and Fg xBt 1 S5Nd
systens wherein [x=0-30% Figs. 1 and 2 show the |Hc and Br neapurenents of
the sanples. 60 [65 % HEPe07821BNG55 Bl TABLES.3L Mpgm i ¢ pred@perfies 5

(BH) nfx No. Conposilt j.qn % He(kOe)F _ Br(kG* (Me)* C1

85Fe- 15Nd er és(}e-gzs(-ﬁkr 0 “1.0 0 103.4 2.3 c2
55Fe- 30B- 15Nd 7 63Fe-ifb-foNaspr 1.B 72 0|7 &8 4.476FE- 19B- 5Pr
0 0 0 ¢4 53Fe- 17B- 30Nd 13.5 2.2
1.0 1%  82Fe- 3B- 1&Nd| 75Fe-10B-8Nd-7Pr 1. [7 74 . 262 78.0 P

80Fe- 5B- 15Nd 4 5.3 4| 5 : 3
77Fe-8B-1 5Nd ® 63':3'?%3.'?"‘5""2"" 6.p &6 g7 %‘9 283Fel 17B- 15Nd

7.2 4.8 104. ¢ #Pe-10B-18Ho %.0 Heq117B413Nd

5.3 % 4.9 4.8(6 65Fe- 12B- 22Pr 11.0 3.4

2.3 7 63Fe-|17/1 10INJZ06@I0B-10Er-6Pr 7 > 47 4 7.1 22 1 BO

8 75Fe- 10B-[8Ng;5 7P .2 7.8.9

63Fe- 195-8Nd-5pr-l;lﬁ|% 7oFe10800NG4D1dn | 38 7 53 §f5Fe-1OB- 18Ho

6.0 © 3.2 2.1 35 11 70Fe- 10B- 10Er - 5Pr 4.7 3.1
2.2 12  *17€Re79®BVRONI- 4Dy- 1Sm 3.8 5.3 3.6 40 *1

kO2<79. 6 KA IAG=0 1 T 1 M30e=7.96 kJ/ nB 45 Like the ferrite or RCo

magnet s, the peer manent magnets of the FeBR base sintered bodies are the
si ngl & donKerthe fetrii€ oPRC thédnts] # PerfRBHR hiagndtd bfthe BdBRbakd Sifter@ bbUIEY £ Bleabl €
magnet pingpdennainm Snawartizisnypelowignas, ehich gied risel td unpmhtableytdgnetprapaitiewittoot dediged by
conpact F?ng;ﬁgt %P."’g[ %ggfa@gfaf?ams &?\quw%tgwwnﬂert messgrp"wgﬁ émgdnmi n. fine
¢ : . i ine
particl Sar{iéf . scﬁﬁﬁ f?é: ver.ﬁ& m& fz%io ct?(? Ellsﬁg\r/@r%%r{gn,s@h?cﬂ Iccfrﬁ;‘r‘tib]:{gesm rt}ﬁﬁ;er
50 increases in coercive force. :
To this end, the relationship was investigated between the crystal grain size and the magnetic
properties, particularly iHe, of the permanent magnets of the FeBR base sintered bodies according to the
present invention, based on the 77Fe-8B-15Nd system. The results are given in Fig. 3.
The mean crystal grain size should be within the range of 1—160 um to achieve iHc of no less than

65 79.6 kA/m (1 kOe), and within a range of 1—110 um to achieve iHc of no less than 159.2 kA/m (2 kOe). A
range of 1—80 um is preferable, and a range of 3—10 um is most preferable.

Crystal structure
The present inventors have already disclosed in detail the crystal structure of the magnetic materials
60 and sintered magnets based on the FeBR base alloys in prior European Patent Application No. 83106573.5
{filed on July 5, 1983), the detailed disclosure of which is herewith referred to and incorporated herein,
subject to the preponderence of the disclosure recited in this application. The same is also applied to the
FeBRM system. .
Referring generally to the crystal structure, it is believed that the magnetic material and permanent
65 Mmagnets based on the Fe-B-R alloy according to the present invention can satisfactorily exhibit their own
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@rti-cles, so that the inversion of magnetization is effected only by

ot at i-on, which contributes to further 50 increases in coercive force. To
¥hi svend, the relationshi p was: i nvesti gat ed bet ween the crystal grain size
ind the nagnetic properties, particylar] of the pernmanent magnets of
he FeBR base sintered bodies accor& { Eresent I nvention, based on
he 77Fe- 8B- lrﬁhﬂatlsgﬁabaﬂés dlb® tﬁ@ﬁ&ltﬁasﬂﬁrrﬁ,o@bma.slmm’éa sy:h;)»submﬁnali;?@nagaﬁmﬁy%us
rai'n si ze slbhk @e-B® type NheFetHR typaalpy idharbetdiied [)\ERS’hlﬁmCﬁﬁhbbiﬂt/ﬁwdllHﬁhs(hfrthBObeen
liess than s5 emﬂ@ewﬂvvms(eﬁah%)hﬂt taﬂdremnphpfr#haswban llnfetrisomlo: Stalsrqf tl!eoFe—BB type
Chl eve I Grnt tth: neﬁlc I'O'OT IS un !‘HTE c(;:rv: t Vi déig {18' srtte:;
et erabl o.* Jiora bl el d; s ﬁ&ﬁf eapaRLE,
The present IﬂﬂgVﬁQJeﬁlrﬁv w al rea ose |n deta t e

siructure of th'Eheltﬂi@Q@iBl swstarabtathe ul-&n&aeahwbaccqndn to therpeey mmedﬁmmwﬂmebdletants
F4BR base aj Iob raatnér? 22 m; Htaﬁw%" wagwwma@n Ifsysterd

o July 5 ™§ °"” ﬁﬁt‘%&h ,:F? &'5‘@1 %ﬂi %}%F‘f‘f“?”espé?' & PYye
and lncorpora 5184 @b Buitabld Nesity LR b Gisctisof h&SiHdbBve the

rgcited int tpresenappf 4 Barb iedrth (RTIﬂeh praBE (i. a.smaha@g syppt 5t % of RihsenkeBRMIGIYS bfegbod
Referring ng{amnﬁ‘éﬂ eremEh@ 9e rthyes prebence pthvqh%e or morej ¢f syeli Bﬂvfed‘ashastvemgffecﬂve
eride

magnet i c é‘ite'BFP zg,’ Y inyh widg 'PEPT_BW?' E nd may be
adcordi ng to m‘m R oMt el r ey FO8 gl
EP 0 124 6554 Y 8dIB& &lglalb@tﬂﬁérid Bén estagm abbilt 14, b.aineg awaersuga Rerért
fgrmed by th&omllmste&ntwminlgbomet%agonal crystal s of the Fe-B-R type. The

F¢-B-R typ® al | The Sia@echamgq &thzé‘a‘?’%%m%ﬂ h| h Curie 0| nt and it
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r,
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The Fe-B-R t @ahd,afeN Bder, 3y Jo€ FeqUiIBE TROIBIY(LipoA leRpepsies inPiedikiits auchi E86Snt @i 06.i Thie (el nt '
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1[err], or ormeavyirdrateattave ao slightly different frombo, e.g., wthin about
1% 20 The sane is applied to the FeBRM system The aforesaid
fundament a, teglkPgQR@!I system conmpounds are stabl e and provide good
per manent NAQNeAsordiig R thefsirth bpadt of BB brRkdht inPention, b8ditdnalldierdehts M\@e added Bfthe F¥BR
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1 preferred enbodi nents, the isotropic pernmanent nmagnets obtai ned

actgording to the present 40 invention have the magnetic properties higher
tkan those of all the existi-ng i'sotropi c pernmanent magnets and, noreover,
do not require to rely upon expensive ingredients such as Sm and Co. The
present invention is also hi gthE dp ﬁggug inthat it is possible to
manuf act ur e magnet products of practica frcrent bulk that is by n
mgans achabovteid kifm? (206G Q). cholent ofharst fpiitru 4s ?ﬁOD'DGmF'% b ensss the ygpes fimiteef M pre as
det ai | i nfoliays: f or egoi ng, the FeBR base isotropic permanent magnets
according to the 45 figggt ot hirdy ASRECtS Ofgsb@, Presenb, tavention give high .,,
magneti g -properties, %ng US89 zt,nexpemshyaE, R Met2se Abs such as |ight |
rare earth (especi al ImstTa.Pr &% Mo, par Bio¢uGer | y \2H4 8lis mi xtures of
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price of slightly re g®w, s no |l ess than 16

n( BH) rr@g% gpr ovi dggi%

L kJ/nmB (2 MXe). To study t e effect of the addrtron of M upon Br,
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£ 8.5%Crss 5 07% Sn, 8. 0OY%BL 518%,Nir | 37% W5 504 1 12. 5%
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: kG and nO ﬁS&xcan%Fbc&s@ slbdtéhtiQyiiha saftfe a8 thé thiRIdspRflexéat ¥R pRPArGAILT Ble sifting
©.0. 2-0. 65 hildy2 oballoy lpGivdeps. The gduitional SleolebtaiMmay besadsad withe FeHR| tpse allBylsinet nday big0
¢ Fundanent arer%fed e5TeBRM dilays-Mines empar gkallays ofthe eqnstitulingal elements gtieeB Siand M may be

" coercive 8}

= use of magR&hth asobeferred is a range of M as herei nbel ow specified for

- obt ai ni g Br THaf petinaherit rﬁdbnkt@)ctﬁfdldgltghﬁ’sevinﬂﬂépédt of the preserti 3avéhtion may permid eV,

- 6.9% Cr, 2Bbtrainment of the elementsAre q9drititigs in or belowzgl\@%%zA mcludes cw,sgg/(?ma, Mg, O, Sidnd. 0%

at ¥¥ChbBit SBRI/M? Ritlon thB @ffécsStHerbefng

e b

srze of the

ﬂ:gfrqu SIZ hln tg Hzen co%ﬁ@r nt

o jthgmotRAT AiqYs fon frmpiating 1R 183 LRTPRHE st abi | ity and, hence, the

Nb, 8. 8% -pgllke When thed; and FeBRM asg a@ats are industrja II ed, such g Jyﬁgeﬁ aften be

4.2%Bi, er:\:r:negngfy eromm:| :‘ rranv;y zter% ¥ é&fféﬂ%f '?C[tn ss é 6r| Staﬁﬁi?rr

"or nore ob.nl}ﬂ;.ar(&n@ R§laids} Used in rpﬁbc&d’s

FoWd8Etmétaliudgyl &nﬂ @re Qlenty cdhtalned R cﬂ

fspecrfr%d for obtaining Br of O. (6 kG or higher: 3.4%Al, 1.3%T|,

+3.4% V 1.5%Cr, 2.1% M, 98/oZr ' 1. 7% Hf, 2. 8% Nb,
3.0% Ta, 2.8% Mo, 1. 6% Ce, . 5% Sb, and




0. 7% Sn, 1.9% Bi , 1.3% Ni , 3. 7% W

_"-'_."er\e)n the sanme is appli ed when two or nore of Mare added. The range of M
s nost preferably 0.1-3. 7% to~achieve (BH) max of about 56 kJ/nB (7 M30e),
aking into consideration the effects thereof upon the increase in i H and
he |owering of Br as well as upon (EP)@#24 88SMB1V, No, Ta, Mo, W Cr and

el ati onahi p EEdteishend v i Qj.nyr@gw&negé;ﬁégﬁgﬁgs’ B o b o e

st abl i shed by \naya @ ultawmrdme raﬁ:agﬂs S, 604 |PEAnd 1T0RNdrs no Afor rt 5%s4mct3 3% and 3.3%,
cording to ltemctfvpmthem tprqwfemteﬂar) ireegearhto, q)rmmmthem thom oflhsrdmdnaxe (s&emgm The

L St gocﬁd rrﬁg?i % ;z ﬁl;l 5 é{ EI dua efpents
| es ave aa gek rE é‘ﬁ ﬁ; % !
i q, iHc of NOado@& %ffh @&ua?lQ eﬁrﬁ?g %\/ &R rahge, Bﬁifs le or Qhﬁ"?:aﬁirzpf:ﬂfn.tzd

cr yst al grain sile cdse bitee EEBRME begh rixgtiete B whichitiie igotriopit g&mﬂenahagﬁetsfbaéeﬂ o k4BRM
100 [err] Aopsontabsyfutthes As thag ernheedlarm @KM Abmdo morﬁfben tseh hest enpgbiireit of 4l ppor

| 5| 2-30 [ err] |lmﬁ§:ﬁgpﬁlempiﬁ\§?a rﬁ?ﬁq ase r, @\BT addl‘i on mltwct;’::' more M
subst anti al | Yerkbimert 'E&){ o) s t R e"’g'gﬁﬂi
asjpect Pr oducCind@igidil @Ra%Ats iupors Bbsih&nt\ra s Qépélhlﬁtg&ﬁﬁﬁ tIﬁa’SprB ptidn érdofas pect
except for 1repa atsy b eofralmdde‘rqslt aerfra rySdfucinbd ey slumina ghuciple iptowokeslioys, Bhieoffers no
addi ti onal el mneswmt Bus G"‘l‘ ﬁéa\reéBRS%a%aémavqnesﬂ(@r Cypie painf Tp@s long as

prlepared as FEBRREAN PRASEBY © r‘FB‘?.?n‘i""%S’Ps"é\'T"F 078%f the constitutional
ellenent s of Fg,a?ﬁ;e s Mo@BlMiBipelty added to the nother alloys for

f grmul at i nget he Thé foalth-csditpaspedts of the pfesant intdntiarswiet 6dw bdexplainddie fupiberndatai With reference
mggnet s accor iex Dleﬁ' whish smmnrforatspeenpoayfoft-ih»etras'pesem andh geerTior mnmytommamv

H froitagen pp dheciryant |
;[ f gl ﬁgég a& e §em gtpar !;'w :lt:) meﬁ:ﬂé‘gecp Eﬁih anc* I-EeERI‘AR ({eyﬁow A Vetne Hv?geagmnal

bgse magnets ar m)lnafiuﬁ@ td el sYartngGﬁa'i&rﬁli ensduehneirammbs%rmyiwsse@edo& Fe; ferroboron
erntrai ned t heslleysendbown bf¥9% punityimbdesi B had Nd, R DpSot e.Er edd e@dmﬂ%%hwltebmlgher
Far instance, “ﬂ%gﬁ thremrr e-w'e 'aenlv w@*er awmhewpta!ﬂ TBP ahamw w‘%ﬁ ﬁ%@; fted by

entrained. In ?q“E% %‘:F‘ %vr@% f}’é’ﬁ,@’%@{ @‘%m iin, Sb,

purity.
(gonpacti ngg ahﬁlﬁl r nidBAl df Nb, ferrochromium

friequently com&imgdeus% eheapmﬁferroz: i 2dnt&ihibg B&s%awzrmte&r usabaas VCabADE and)z,
may easily beremvalvned fromreduci ng agents. It has been observed that as

th t of e gtamgq,lgse pB?rus
e ol g 45 ”X,:ﬁﬁ% g oF nighet % Dt

than 2. 5% 4 0%(2)&.,&%;@ respectivel y, t he obtai ned properties (Br)
are equal to, omogseaumnzathanqastdaose oof tohmm nﬁrer(sﬂ-mesh(theeglﬂug a sfgmp i abd fine

al:l owabl e uppe#ver-mpm §°'l9f inG ?a"‘"" pzﬁoigfeg O/ 0% and 5. 0%
respectively "g 5_1 ;{ PELeme hil
pr oper ti es “bf oty mcfs.%“ﬁq Biiss Ghhfs WAMAN ea'abz m&aﬁﬁ"

t hereof is no rrm:envb iate t é’ﬁﬁ&lﬂlﬁhﬂs’ibﬂiﬁe talis dottned 3hrfies hasipg 6 wiri a:bewsmons,
of\the act ual Hg. Bz pd-(Bii)mad thareof¢ardqyneasuided.J able 2 eraimeRytesithe permanént e neopro%v'm;tlﬁc Br
than, that of 2MdPdxf the &ypicplsamples. Alfheugh mot iRdicatedmumarieslix iv theghlatthe Palangs s
t he isotro;ﬁc per manent magnets based on FeBRM 10 contain further A the
conbi ned amount of (MrA) is no nore than the highest upper limt of the
upper limits of the elenents actually added and entrained, as is
substantially the case with two or nore Mor A This is because both M and
A are apt ™ decrease Br. In the case of the addition of two or nore M and
the entrainment of two or nore A the resulting Br property appears through
the synthesis of the effects of the individual elenents upon Br, which
vari es dependi ng upon the proportion thereof. 15 Al may be entrained
froma reffactory such as an alumna crucible into the alloys, but offers
no di sadvantage since it is useful as M M and A have no essenti al
i nfl uence upon Curie point Tc, as long as they are within the presently
cl-ai med conpositional range. Exanples (fourth-sixth aspects) 20 The
fourth-sixth aspects of the present invention will now be explained in
further detail with reference to exanples, which are given for the purpose
of illustration alone, and are not intended to place any limtation on.the
I nvention. Prepared were the sanples based on FeBRM and FeBRVA base al | oys
contai ningehe given additional elenments in the foll owi ng manner. 25 (D)
Referring to the starting materials, electrolytic iron of 99.9% purity was
used as Fe; ferroboron alloys and boron of 99% purity used as B; and Nd,
% Dy, Sm Ho, Er and Ce each of 99%purity or higher used as R
Igpurities were mainly other rare-earth netals). The starting materials
were nelted by high-frequency nelting, and cast in a water-cool ed copper?
rmld As Muse was made of T|, Mo, Bi, Nh Sb N|, Ta Sn and Ge each of

~N\N 7 T r ~NNn 7 A Y ~NPN NN o Y ~rns




' so Furthernore,
caontai ning 67. 6% of

Nb,

EF 4 Te8 4 B

f errovanadi um cont ai ni ng 81. 2% of V,

ned,

f erroni obi um
ferrochrom um containing 61. 9% of Cr and
_ f &rf ozi rconi um contai ning 75.5% of Zr were used as V,. Nb, O and Zr,

respectively. \Were the el enent use was nade of S of 99%

10

purity or higher, ferrophosphor 6. 7% of P. Cof 99% purity or
hi gher, and el ectrol yt| c Cu of 99. 9% meLE2y or higher. 35 The unit of
purity herei nabovers—%py—v O ) | veri zati on
was carried out to|0.420| nm (35- mesh t hr qugh) Megretic 8reiesyi | |, | and fi ne
pulverigzation done|lin a pall mll for 3 Hours to[3-10 [<=(g4,mgx3 Conpact i ng
was ef fected under | anpr epswompditiohd 1o b1l RekddPa | (BridiY ¢idGoedD —  (4)
Sintering was carr |ed—eut—at—1060—1266terr—Fer——Reur—A—afgen in such a
manner that the mefn &ry:te?ﬁ-sg-ﬂéh'm size dof t&B sint &fed|bo¥T es| cane within
a range_ of 5-10 [efr]_fo Iq;gagg E}Vd-&:pO' [ ng dogp. To i,gvestigatel the magnet
properties of the {huS optai ne& sarrpl Havi ng a|variety of conhpositions,
i Hc, Br and (BH) nmak tBer eofFeWﬁ;measured. Tabl e|2 esumpr ad.es [ he permanent
magnet properties,|iHc, PBr and BH) max of| t'he ty;ri cal sanples.| Al t hough not
i ndi cat ed nuneri call $4in| t e-16 the Hal afte i|s F3. 45 Sb 56 60 65 9
EP 0124 655 Bl TABLE2-1 d. propertl es_b <1
(BH) max No. Cpnposi | |ons€'? i H (kE)e)* Br(kS)* (l\/GOe)* 1
Fe- 8B- 15Nd Cé &e30B-15Nd- 5A|6 4 <18. 7 1&1 <1 2
Fe- 8B-1 ONd- 5Pr 5.4 4.8 4.3 3 Fe- 1[7B- 15Nd
7.2 * 4.8 £76 [c4 Fe-8B-30NG=RCr15Ng-|5A1 >10 <1 131 <1
- <1-16 C5 Fe- 20Nd- 3W " 41 <4 <l C6
. Fe-17B-5Nd-2Al-1W 1 <1
Pe<30B- 15Nd- 5A! &3 pe <1 S<1 %0 c7
Fe- 8B- 30Nd- 5Cr co F&@B-15Nd-1W <1 1.2<1{C83.0 £e- 1[7B- 5Nd- 2Al - 1W
<1 25 <1 <1 Op Fe-28—15Nd-I¥\£ 9 163 3.0
<1 25 10 Fe- 8B- 18Nd| | Tie-8B-15Na-1Ti d. 2 * 899 6.0 11
Fe-8B-1 SNd-3V 1 9=e§845Nd-3v4 3 963 [ 3Q3 3.7 12
Fe- 8B- 15Nd- 1Nb 6.1 7.9 13 Fe- 8B- 15Nd- 0. 5Nb
9.5 32 6.3 824 14 Fe-83-15mg1m:8 15Nd- 988 6.1 1120 4.4
3.9 35 15 Fe- §B- | 5Nd- 2T 9.8 .6 6} 0 16
Fe- 8B- 15Nd- 2Cr 13 gf."%a"“‘“"s'iﬁ 3 %831 48g 84 17
Fe- 8B- 15Nd- 0. 5Mo %e4B-15Nd-5Nb 6. 3 11.08. 2 184 8- 8B- 15Nd- | Mb
010.2 35 5.8 6 8} 19 Fe- 8B- 15Nd- 5Mo 11.0 4.2
3.5 45 20 Fe-ﬁ&;BJESNd (Fe$By15Nd-2Ta 10. 598 %89 60 71 4 Fe=bal ance
_Fe 50 *1 kCe=79. 6 kA_mF]é-aE-%IQd-QCrT 1 NBOggq- 96 kJ/anB[55560
) 17 Fe-8B-15Nd-0.5Mo 9.4 6.3 8.2
18 Fe-8B-15Nd-1Mo 10.2 5.8 6.8
W 19 Fe-8B-15Nd-5Mo 11.0 4.2 3.5
“ 20 Fe-8B-15Nd-0.5W 10.5 - 5.9 7.4
Fe=balance Fe /
50 *1 kOe=79.6 kKA/m
1kG=0.1T
. 1 MGOe=7.96 kJ/m®
55
60
65




65 10 EP 0124 655 Bl TABLE 2-2 Magnetic properties 5

( BI—\[)/-,nax No. Conpositions (at % i Hc(kCe) * Br(kG)* (MXCe) *
21> Fe- 8B- 15Nd- | W 12.3 5.8 .0 10
22 Fe- 8B- 15Nd- 5W 13. 3 4.0 3. 1 23
Fe- 8B- 15Nd- 3Mh o.EP 0124 g55 B1 3.7 24
|Fe- 8B- 15Nd- 3Ni 8. 4 TABE 22 4.7 15 25
{Fes 8B- WBNd- 0. 5A 9 7 59 7326
e- 8B- 15Nd- 2Al 11.5 5.3 Magnetic p@perties 27
e-8B-1 5NJ- 5Al 11.9 4.2 3778 p—
e- 8B- 15Nd-~0. 5Ge . o 5.7 5. . X
d- 8B- 15Nd- 1 Sn No. Compos{tili)n% (at M o iHe(kOe) AiBrB)(%) QW(MGOe)
- 8B- 15Nd- 1Sb 21 Fe-8B-15N3-1W 4.6 123 411 88 7.0
- 8B- 15Nd- | Bi 10. 2 5.31 143 5|7 gg . 32
Fe- 8B- 15Nd%3Ti 22 Fe-8B-19Nd5W 4.7 4.4 3% ¥-dB-1
5Nd-1 Hf 3 8. 9:9_83_15“(, Harlt 3.19 340 &8- 8B- 1&Nd-|1. 52r
10. 3 4.7 4.3 35 Fe- 8B- 15Pr - 2\ 8.18
5| 4 6.0 36 He- 17 Be-8BMINAIBNI - 2Al 84 |9 69 43 4
2|13 40 15 37 5Pr-2|\b 27T . 9 4.1
3|4 38 Fe- 8B- 2( N&-*‘o.swtfeﬁg%%“g\ld 4 3. 89 7% 5 39
Fe- 8B-1 2Nd- 3Dy- 0. 5) byg0. 5 Tire-g-1514-2A1 4. 1 115 3.14 48 .
Fe- 10B- 14Nd- 1Sm 1Al {O. 5W 12. 2 4.3 3.{7 Fe=bal ance e 50
*1 kOCe=79.® kKA/m 1 KG=3. 1|T Fe-8RpIBNdBAI06 kJI nB 55 AB965 (1142 [P #%124 655
Bl TABLE 2-3 Magnetiic properdigs 5.7 6.2
( BHj max No. Cormposi®t i cns"t"(’gf's"?)é”meu Ho(koe)*|  BP (k@) * >’ (Mpoe}* 4
F- 12B- 1 ONd- 5Ho- 2No| 29 7. SFe-88-15Nd-fsn7 4.2 1018 47 a4 4p
Fp- 7B- 19Nd26Er - 1Ta 11. 2 5.3 5.0 43 Fe- 8B- 1 | Nd- BCe- 1Al
5| 3 4.9 4. 8044 | Fe-8B{ENARD 15Nd- 1Al - P 104 838 414 4
3l4 15 45 Fe- 7B 16Nd-{1Ti -1C. . 6.8 327 532. 6 467
Fb- 8B- 15Nd- 1W 0. 5Cu H g, é!*’a%qs“" Bis 5.1| 20 4y
Fe- 9B- 14Ndsdl Si-1S | 32 9. IFe-88-15Nd-3ri 4 2. 1| Feshal dncad.7Fe |* 1480eE79. 6
KV m 25 1 kGo0.4T1T
33 Fe-8B-15Nd-1Hf 8.9 4.4 39
34 Fe-8B-15Nd-1.5Zr 10.3 4.7 4.3
35
35 Fe-8B-15Pr-2Mo 8.8 54 6.0
36 Fe-17B-15Pr-1Hf-2Al 9.6 34 23
40 37 Fe-8B-10Nd-5Pr-2Nb-2Ti 9.9 4.1 34
‘ 38' Fe-8B-20Nd-0.5Mo-0.5W-1Ti 14.0 3.6 25
) ' 39 Fe-8B-12Nd-3Dy-0.5Nb-0.5Ti 9.2 4.1 34
[\/ “ 40 . ~ Fe-10B-14Nd-1Sm-1AI-0.5W 12.2 4.3 3.7

Fe=balance Fe

50 *1 kOe=79.6 kA/m
1kG=01T
1 MGOe=7.96 kJ/m?

1




. 42

1 M30e=7.96 kJ/nB8 Although the alloys containing as R Nd, Pr, Dy and Sm

are .exenplified, 15 rare-earth elenents (Y, Ce, Sm Eu, Tb Dy Er, Tm Yb,
Nd, Pr, Gd, Ho and La) show a substantially simlar tendency. However,

' the 30 alloys containing Nd and Pr as the nain conponent are much nore

usefwul than those containing scarce rare_earth (Sm Y, heavy rare earth) as

the main ingredient, since rar ER 0124681 éﬁound relatively wwth Nd and Pr

and, in particular, Nd does not stil{adlErd any wi de use. In Table 2,

sanpl es Nos. "4 .t hrough—9inclusive—are—+pference—exanples—+ory t he per manent
magnets of the présent ilnvention. 35 Qut (Magt'dme peopartigt es of the present

ibnventisonhshovm I 1 Ta?le 2, exam nation S madg ol Theg galal onship

et ween the coercilv orlce..i st di ¢ D [err
after sintering of Re: 1?@%'&%(#% il r§‘£ﬁ\néﬁeéé’. g. [9 El/en
wi th the sane magnetq1 the Fe02B-uiNdsHbaNb e| vamises depdandi|ng4@poh the crystal
grain size. Good nesultg are obtained in of__2-30 %,]‘3”] and a peak
appear€ in a range d¥ 'apersiPﬁ%H%#Ey"? 10 his, it is
concl uded that thg gpadiingeab.1{fdbeaay St
preferred to take|full gdvantage of the
i nvention. The graphMof FiFg1oB)15M§SIAbB&ed

manner’as al ready |[nmentiqned, _p
al | oy powders and |[tH® ¢ y§f3P1@§‘¥11d$ i ze

per manent magnet s |ofagt N8 HeBBAENG-1VLGSOE |
comrercially 4s aVail ablle materials, and/ it is vlery adJant agepus to use the
i ght 20are-earth 4l effent|s Fa9BtINd-1&YS co Pefgndt Adterials. Wile
ﬁe’évy rare earth isgeneralrtTy of Tess industrral value due to the fact that
it is resoycelessgand espensive, it may be used alone or in conbination

W th |ight «abg=¥ kdm The increase in coercive force contributes to the

st abi l#szat | exGeb.1magneti c properties. Hence, the addition of M makes it

f easi bl e to1dm%ﬁ19§é<#’rrénent magnets, which are substantially very stable

and show 50 gnh oys c%alﬁ)' ! j) gsl'ﬁ: ‘\ld Fl ‘%qg b&'a%e&ﬂﬁie@ % .raﬁd.&ﬁﬁ @Itamgrtts (‘Yhee
el enent sg 4 3 o e e o it s Of

t he i n@ugiof ntaw@dwwéridcma e permﬁﬁaiennag R@tis morkusefai3tani thasel comainled sdatcei n
t he f or e aagh (Sh ¥, pawsenteaiith) aethe mew stﬂnue'scep@?! rerieanes aheryd aelatively with Ndi ng

Bﬂq |°E|
gg%gﬁ/}a\' (t:) %"?OWRZE’ é&é‘o@/‘%ﬁg}]@t’ gs“ﬁra(r)ep'g 2) ence examE1R foFf?lg BMHG SHoRa '?GEL‘ f

I €S reat
t hose gc

1%

| gRai n sig@es |S4_§eq1i red and
magngts of {he present.
on8ghe |datd4# olt aBAed|{in a simlar
ver t hjat _the pa%i cle size of
intering were|varied. The
n ean ble meepdrediwi {h the use of

f tHe ﬁeﬁpl% bPthe Présed iRvehticH shoa |ﬁ>&'&$lé Qué:aﬁimudiﬁwu triawa the
recours erelaaoﬁsammumd- 8 Soetdivedorpeide andghemnéanrcryatabgraih sizedd heaftew@nntdasng QfHN@s 18

i sot r opi ends26nTheresyltdharel showndf F'B*ﬁaég"é‘s'érﬁ"!e Same 8190 %@ ‘E‘Pﬂ velfo "L ggnding

- per manentPardlas 'grgﬁﬂ)éh Ggpdreaults g pRAined i 2 (ANERP 31‘- P B30T 2 Ree a'?:???’ﬁé‘sa -l
nmagnet j,c &)?%3 Jlgg é‘é’co%ﬁ]d hﬁéh&rkdnqﬁf nledh Gyl Glath sHUEB redirddind pdfefted to thkdS,
the pres ﬂlﬂtad\lrdﬂiéﬁélbﬂ thé\pdrimaneaitimsgnietslf thy pakserlt irgéntioAl The graivb of Fig. © atas based apthar ent
i\n t he asta plaigingbin ambiglaninaimeis mwmenng\eﬂrmmldeﬁéwg#\@t thatfthe prstigl sizeof plloy

i vent i oRowipreanddthe etvetalograin @f‘ﬂ' ﬁ'ﬁétf'"g “09&? el g HOREE o 84 gﬁ

per ma‘n‘%ngv | rﬁ&aﬁ‘a@?ﬁmﬁ Zﬁeetai‘ L ell hE‘raﬂfé%Pfh Glemertéas'th eke?» ﬁﬁ léf R
65 whe Whiléhealf S edath @ eer&-ld%ﬁl’rﬁ i eaTEduB to thelfactithatyt X,
3-23% of rdBoﬂEﬁllesﬁ iaad bs:leaaheenbmav tEed a@ne or MRoGDMAtiAREWItBlghT Adte Barzh. 3 I\/ag]net I C

qigpse coercuve fw fa t abi) atlon ,prope
pmr :E | es monl-‘q M Hoe anent mTaRt ghlch are su Q% Ity very 'gril d show
( ) 50 a%n ﬁgg@g ti inment of he‘elements A w1 the flven to ers a

6¥ the mdu roduction of erfhanent magnéls Fe-8B-1 1
- - l,gl As descrﬁetﬁn detail in thé fd&egoing, th4pr8seﬁﬂnventlon piravidbe BarthBidait rhdgnets Fomprising
8 6 magnetically |sotrg)|q15u]gged1§odles basefon ?@RH.B?EﬂMldﬁqBB& @nd FeBRMA ba:@ ngys, whell'et:g
e ter than, t achieved i prior art particular
2 6 46_ Mmagnetic prsertighpauplin hesa inghey ges Y

h ensl Is. In o , the_jso ifitered bodie
H * v;f_: ;:93:3.# i?l;) o gg:s:r:‘rmcxj pernvanént magnetsgpv\rlﬁch are ex ei\ E [) jzo *1
._ k@ 79. phévsﬁi\d?rﬁagnetlc ptogérties) udinglasR lme darthGudhlas ND arkd RrhnmglthethEeraHv&)t&n is

. cont ai ni ringlustgall® of Xégh value. Dy and Sm are exenplified, 15 rare-earth el ements

: (Y. Ce. Modifications apparent in the art may be made without departing from the gist of the present invention
so as disclosed and claimed:
Claims

1. An isotropic sintered permanent magnet consisting essentially of, in atomic percent, 10—25% of R
&5 wherein R represents at least one of rare-earth elements including Y, 3—23% of B and the balance being Fe

12




Sm Eu, Th, Dy, Er, Tm Yb, Lu, Nd, Pr, Gd, Ho and La) show a substantially
stm | ar tendency. However, the 30 alloys containing Nd and Pr as the main’
conponent are nmuch nore useful than those containing scarce rare earth (Sm
Y, heavy rare earth) as the nai n i ngredient, since rare earth ores abound
relratively with Nd and Pr and, _i uoarticular Nd does not still find any

w de use. In Table 2, sanples ﬁgs 19 I ncl usive are reference
exanpl es for the permanent nagnets ghpidigspresent invention. 35 Qut of

t he exanpl es of the—prasent—-hventi-or—showr—A—Fable—2—exanati on was
made of the relatji onshijp between the cogrci v@adft?m:emPMESand the mean

~crystal -grain sige D[grr] after sinterifng of N§S. 18 The results
are shown in Fig. Eve ] *, force varies
dependi ng upon trn%rerv rgomggg?énngg?tjgmw ned in a range
of 2-30 [err] and ampeak Fap pR-a0NK-5Hv-2Nbr nge7©f g B-10 [err] 40

Fromthis, it isjconcl Ude hat t radin f rain sizes i s
r equi %ed and prefer"fzed (fgﬁgléaw a‘Pfr’ngv nt gbg off

[ magnet s of
t he present -inventign. Ttﬁ-sgr@pm@guﬁl gl 9 g@s | At a obt ai ned
in a simlar manfder as jal ready nentioned, provid At t he

parti’gl e size of |al4doy.| JerdeSNaAH1Phe | cr y&8 al
were Varied. The |permare f the preser can be prepared
with the use of do rm%ﬂgﬁlggggvéel ablje rréa erilal §7 and |€ 5 very

advant ageous to ysegst he Ineghhsna.nw.mut elzgentfs as the &key fonponent of
magnet materials.| Wilg heavy rare earth is gengrally ¢f |ess]industrial
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rmre than 9.5% Al no nore than 4. 7% Ti,- no nore than 10.5%V, no
oredshan 8.5% Cr, no nore than 8. 0% M, no nore than 5.5% Zr, 25
o nore than 5.5% Hf, no nore than 12.5% Nb, no nore than 10.5% Ta, no
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moré than ¥ {ﬁm When two s m ,ﬁgmé }Q fmdgef\s’eﬁaw g e ) 5
re than 4. 0/9 Ih sin&ré%a%&ﬁwab@@ﬂea?rc@ys’ﬁal IR size of bisou
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t he hi ghes’t‘a'\‘i'&[f‘ﬁe of one of the individual elements Mand A added:

gnet as defined in Caim L, poRfhéh 9.8% Wi Chno infbrdirafi gﬁgeﬁcent R

-16% and@eB is 6-18% 13. dbpmecbaxs&a@’cﬂkﬂnequmtﬂaal&s%ﬂ, or 8, in .

ich, in atomic percent, R 'i'°sm22* E)"/% gorepthg % Nbj4 A process
ad defined in daim13, in gg“ %% EP O :
134655 Bl 15. A magnet as }ngg hb,n tﬁ.lsm ,,Q,r,e ni Bosfsichadg contains -
50% or noregsof |light rare- eanid ol Bare i z9 NL6. Aorrm:gﬂeu‘anas.aﬂeﬁl.l ned | n d al m
1 in which R cont al ns 50% or m)re of Nd and/ or Pr. .
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atjori ¢ % @rﬁﬂgmw 35{5‘3 ﬁgmﬁ 6, Wherdit, bl sgpmore .

phase is f%; fﬁ DX, réd :Te)éBﬁneéi‘t uﬂgofm$Al)b§ﬁrﬁ{éE kcﬂ Mgﬂe@tt\faﬁggm of

crrystal struaheuirﬂmdﬁ .eletndiBOM @ind Asaddled.i ned in Claiml, 5 or 6,

cantains 1 vol. %drerWﬂefmquiwéoeﬁmwlmeﬂ?a fropssitiesyQu is o mgg@lﬂ% Sisno
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k §/ rierr] (52 M and A, respectively, are applied, the combined amount of (M+A]) is limited to the highest value
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. 11. A magnet as defined in Claim 1, 5 or 6, in which, in atomic percent, R is 12—20%, and B is 5—18%.
12. A magnet as defined in Claim 11, in which, R is 12—16%, and B is 6—18%.
13. A process as defined in Claim 2, 7 or 8, in which, in atomic percent, R is 12—20%, and Bis 5——18%
65 14. A process as defined in Claim 13, in which R is 12—16%, and B'is 6—18%.
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24. A.magnet as defined in Claim1ll, which has a (BHymax of no | ess than 32
[errfe(4 MOe). 25. A magnet as defined in daim12, which has a (BH)nax of
no less than 56 [err] (7 M3Ce). 15 26. A magnet as defined in Claimb5 or
6, wherein additional elements Mare contained in or below the follow ng

values in atomc % 7.8% Al, . S% ki 7.8%V, 6.9% Cr,
6. 9% M. 4. 8% Zr . 4. 50/55?,‘?{(hx 65% Bl \o 20 8. 8%
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4.2% Bi , las defined in Cléi URi2h éritsins W8I bYRgHRF of BR5r8 estth-rich ipRase.
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out at a tenperature gf, o IR0 to gl%gaoperr] 3% v A procles%s cPs defined in daim
33, wherein sinteringaiig @Al i €q.g9Hpy, i 1P,qnm<| di zid% Kb, r educi ng

at nosphese. 35. A proa@%sTés defisxedtoj n Cl1awaGad, WeE%eEh, sai dinat nospher e
i s vacuum or reduced [97&sSmr e, dr9%aﬁi- 65 i né Ngas of379‘9WQ% purity or higher
under a prassure of 133 to 132 760
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"unver nei dbaren Ver unr ngen,, Jn_dem d| SSI nt ert Parti kel eine
gmttlere Kristali korn&r.,%%, von 119%§ pm a&f?&ehﬁen VQ%N mttlere .
Kri st al I54<orngr6l te bi 38T, 0 pmM2aEs geschl ageseBe,si Nd syerfamg..gn zur
i Her st el | ung i sot roper 0.7gesSn.nt er t1d% Ber ranalByadgnet e, 3.nwhal t end di e

; :Schritte Schnel zen und Herstellen von Legierungen, die, in Atom % 10-25%

R wor i n f ¥y i
5201 PP R DU LA o SOl e
) ent hal t en, ABkiAmagnetles definadlirt elaﬁnztgewsmhmak adhail nbdeps aannyeTesla (4 kG).

:( Pul veri si er e§l- Almegnet Hﬁﬂ?‘”@ﬁ’él‘ﬂ Cla d‘as Wweirdif @htiesa thrar 0. Tasiadp k@i er t en

Legi er ungeg m '!‘P‘lgfﬁtéfvﬁ (@%%'"&Eﬁ%l P"e%lé‘ IFh Miie 0PR A (MBre SeSFISR fram HeaEqup Sepsistin,
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1200°C.
: 34. A process as defined in Claim 33, wherein sintering is carried out in a nonoxidizing or reducing
atmosphere.
35. A process as defined in Claim 34, wherein said atmosphere is vacuum or reduced pressure, or an
g5 Inert gas of 99.9% purity or higher under a pressure of 133 to 101325 Pa (1—760 Torr).
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Be von 1-160 pm aufwei sen, wobei mttlere Kristallkorngrogen bis zu 80
pmadsgeschl ossen sind. 3. Magnet nach Anspruch 1, in demvon den genannten
Yer unr ei ni gungen Cu nicht nehr als 3, 3% S 15 nicht nmehr als 2,5% C nicht
mehr als 4,0% P nicht nehr als 3, 3gp 1655 P als 4,0% I\/gnlcht nehr
als 4,0% 0 nicht nehr als 2,0%und Si nicht nehr als 5,0% ausnachen, wobei
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sisechen. v déﬁ‘ AT T 9:;, S
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ni.cht nehr salagn j‘ ﬁ‘asga%ns Mt B! Wis 4095, na|:3r§%g 3 nibHe madls'i,g:, @rihr?ehr

nifcht nehr alag @,@%f&tmehr a§ 2‘,6% unisihichd reehi As 5,8% hlismadkln, wobei dann, wenn zwei oder mehr
nijcht mehr aldsr deDarilénTEiementenienyendetwerden, die QeSi%ﬂ\nulse ﬂlues,eln ﬁlemem aeﬂ den BoddsterCy/ert

niicht mehr aleie dﬂ 5193" R [§inz :E'ea?egte
urd ni cht Baemfchzh ﬁ?ﬁﬁf‘% %@ﬂiﬂ{“&“fﬁ“‘@%&w 35'% A%ﬁ"ﬂ‘ 'ﬂigﬁf%hr

wenn zwel odegjsa ﬁlrméi\%'lé’-ﬁﬁ%ﬂﬁd n&ﬂﬁﬁ‘ﬁh@al 5% Ui Hn, vﬂh@zwel oder mehr
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Verfahren nach Anspruch 2, \wahi eekridls €0E%3] t endichaaizhgss e88% er,n zusat zI| i ches
Efenent M wobei M 40 fOr ninisht mnlshals 8,6 Mk %) night mehmlcms%réhr als 4, 7% T|,
‘nicht nmehr als 10,5%V, Cg et gﬁ;’gT %' . als 8, 0% Mh
ntcht mehr®als 5,5% zr, 6 m:h: ity 1609, a, "'zht fials | s 5, 5% Hf

nfcht nehr als 12,5% Nb, ni Githt R assal§5vi€ 5% right mehmugkéoema r @as 8, 7% Mb,
ngcht nehr als 6, 0% Ge, I’llntchtmﬂﬁl’ﬂs 4,86 Ni,5% Bt miehcdlé 8mhw als 3,5% Sn,
nfcht nehr als 5,0%Bi, wund nicht mehr als 4, 7% N nicht nehr als 8,8%
W so stehf® %wpbeaaag;%;ﬂg gf?ﬁeé"ﬂfs'ﬂf rgemp"&l?rsgg foSFytes ﬁ%reﬂ'l:t@ mtmenge
V%rwendet wer deg, RHEE GvofiR ic oS TertSiEwbr &%E hittie ﬁi 6&3%on etwa
agegebenen ai-neeum aGwe b&gkﬁmiormgi&sen&ns Megd @ E&@eé&ﬁlﬁ&k gim@r uch

7] worin das Si htvelfahrmrtadTArzsptucmamembin egthaitpatwehigstang eih alsatziiched Blement MIBivoheiM
gé3| ntertef Mrtikel eine mttlere KirstallkorngrdBe von 1-100 pm

ajf wei sen, wobei mttlere 53}“&;‘@5 ald ké)g,}pg\r|8l elleininf ks 8,97%rﬁ ausgeschl ossen
silnd. 9. Magnet nach Anspru s §0.5% emidke hefedls GEERRRBHL en
runr ei ni gungen (A) Cu ni chiichnmbliraéssmm Snichit efehr aelB5%IZE 2, 5% C ni cht

hr als 440% P nicht nehr nightmghr3slg Wﬂﬂfchtm?fémehml%m&m% |vg ni cht mehr

alls 4,0% 0 nicht mehr als 2"°q Ef Gt nEe et:s"a'gs?z srrachen wobei
dann, wenn ein oder zwei ode;.fch ﬁ}r?,g,@@ahnt,qg},t eﬁmgtso Wynd
- veérwendet werden, die Gesam.ﬁmag.ehrams (d%Ni,aUf niéi nibainald) E415 Men Vert eines

der angegebenen EI errent M und A begrenzt |st 10. Verfahren nach Anspruch

7 oder 8, in St pges eky, ’Wﬁ"eﬁt"‘eﬁ’E'Pnd'eéieSa"BmS%e
S{ni cht nehr 8" EE;E?“ ig - f t:g@ﬁ s‘
nifcht mehr alde ﬂe Brte F C%I\ %E?eoé ﬁlrzallbot/ﬁ u e%;.gﬂx—ﬂ%; bﬁﬁ ‘l:lear':

nifcht nehrssallensﬁul{aﬂigmsmghempumeMn smmn ein oder zwei oder nmehr der
ggdnannt en El enedtMagnsthaclyAngprych Seder@el dwevmng efiannteVemynreiniounge (mwm%mem h

| hocnslen S e e S ?zaz;a':ﬂgeaw
t . S e e VoL S LY 3ok A e ) auf
Atom% R d2-daf Hoehatin et SiGko ot RgagEbenen Bicmerh et A B6groBORE! UCH 91
12-16% und ED Bertesfxn nachdmrereimbd. ode_rs. in Jem ferides gemabn Vengpeinigungén Cumme#hfsls

3&1@ r als 3,3%, Ca nicht mehr als 4,0%, Mg nicht

dem In Atme ra g%{:q?n?h eﬁrﬁr 350‘;3 g: oétm ?;g'l@ph 0% ausmachen, wobei dann, wenn ein oder
zwei oder mehr der genannten Elemente M bzw. A verwendet werden, die Gesamtmenge (M+A) auf den
65 hochsten Wert eines der zugegebenen einzelnen Elemente M und A begrenzt ist.
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14. Verfahren nach Anspruch 13, in demR 12-16% und B 6-18% ausmachen. 5
15.7 Magnet nach Anspruch 1, 5 oder 6, in dem R 50% oder nehr an El ementen
der~l ei chten Seltenen Erden enthilt. 16. Magnet nach Anspruch 15, in demR
50% oder mehr an Nd und/oder Pr enth31lt. 17. Magnet nach Anspruch 16, in
dem R etwa 15 Atom % und B etwa %PAW gachen. 18. Verfahren nach

o oder  nehr

Anspruch 2,7 oder 8, in demR 50 an El enenten der |eichten
Sel t enen 10 1 Meanetenoch Apspruch d, 5 odar Sainrdem. inasem P Sph2o@Pre 18d Bj S-18BrauRn&D6.

oder nmehr a HPR5H insipspc ﬁt""“ —16% dem
e T S L e D TR e

5 oder @, i ns0®4PnekMc piu B DAY infleMER 5 &ieﬁﬁﬁﬁ\@n@%eﬁﬁBE’erTéi&h‘ien%ﬁédeﬂet
wi rd, di eEementhait wesent!| i chen tet ra onal e Struktur auf wei st. 15 22.

Magnet nach 18n t:ﬁac A"SP'BQ!'eT?’ 5p%\/eder 0 NHEWF’/Oé#frPére"ti'ﬂ't Sel tenen
ien' ofohaf MRS A R e e S
ei nen ( BHaEX AWel St

nach Anspruah. \Ze'l:fahrdﬁ!rnaﬂnl Ms()BH) rmxn deri msashrodmmrgeh N snd’/baekér/ éfﬁma(t.4 l\/GOe)
auf wei st. 2@0. Verféwen rmspmtc II\B.Ams! tmﬂwa_ZS Athan-%cind B BiMarfaAtopeh agsmdrhen.

weni ger aI Pﬁé* %t% ¥ ﬁa g:ﬂfz\EPF'AP%ﬁF’ER:WSB:e%B\fP%
worin djse? § rsr dd¥'e! 3 h PaRRdANGEERY P
Atom%en; S|n @A) ¢ /81% oit b B

23. Magnet rfact9 Abasptuch 1 5 oder ﬂ d8|%uﬁh (BH)max vdh, Hﬁ% Hi-zmger als 16 kJ/on? (l%lfbbe)
8 8% Ta, aufweust7a 6% N h Anspruch 1 B on we Is 2 7 3 Sn

n

4, 2% BI 25. ﬁé h Ans ruc r e| mﬁ%\‘:ond%ﬁg w %gls
genannten Elogng @ g d% It di
hochst en Wéhdn ﬁ.lmas-edemhaugegﬂbenen ei nzel nen EI enent e M begr enzt [ st
Verfahren nach ei nem der Anspruche 7 oder 8, worin die zusfatzlichen

El enentg Min oder u en f Hen AN At | ngesetzt wer den:
7,8% Al % 3, 8% T{E?’E Ta. 7> f} Wﬁz’?é,w oy o4

6. 9% Nh. 4 8% Zrggm oo 4, SHosttn” 0% Nb,7 7 7. 6% b,
50%Ge 2, 0% Sb, und27%S 8%N|,

9% W wwbkei damamenn\mel pdeneshr dat genanaten Eldmnt Urvamw@m wsldevnﬂmcesawmnmod et

30 fineg sle IR
v ;\ﬁggggbeﬁzg:gfﬁﬁﬁ ren nr? memdag’ﬁ e7r£¥é&wo§?gﬁx§at§#?en£q ente mg\%eru telb n12
i worin die zusitzli chen El errents Min oder unter den fol genden Wsrten in

i At om % ent hal ten si nd.8% A% Al ,38% Ti, 1, 3%.8%.V, 3,940/@/ 1,5% Cr,

| 45 d 26906/ M | '4,8% ZT'Q% ng5% HE, 1, 7% s 2, 8% Nb,

3, 0% Ta, 2, 8% oo oo 1, 6DBIEA 3%@ sb, %% V\?und %79 Sn,
1,9% Bi , 1,3% Ni, 3, 7% wobei ‘dann, wenn’ zwel oder nehr der

§ genannt enwabeemmerwlzwrownﬁat dergerhanten EleBerteMaBiwsRdl &eider) dﬁmeummEnMn
h8chst efd Meguf dei héchstde W aloe rusngeberencdimzelnerEklements M bdgirogristnzt i st .
Ver f ahr en, 2&'{9 @H%ﬁ‘?g}ﬁi‘m neh [Zowerip din usaszlichep Flemenpie N ip-pdasumier M‘W'Q‘?“%'é"’e’i?ﬂt er

§ den, f ol gen i om % ver wendet wer den: 3,4% Al , 1,3%Ti,

t 3, 4% V, , 5% Cr3,a% 2, 1,3% Ti, 34% VL% M, 15% cr, 1, 9% Zr, 1, 7%

b Hf | % 2, 8% Nb 3, 02A% Mn, 1%8% . 1.7% Hf1, 6% ZR% Nb, 0, 5% Sb,

b und 0, 7% Sn, iTa, %/é Ni , 1.6% Geg 7%‘?/? » wobe¥"ddann, wenn

i zwei oder mehr der ge?‘li?ﬁrﬂ"en =h: ‘e Mv%?mdet vt , di e Gesantnenge

E von M auf wesd a4k @Rei\bérimed B8 GerthBhted ISREROMVERVeRid] #8106 Qielde8ditRlegeNon
begr enze lvsauf dalﬁ)hodﬂhgmwlertr‘ﬁmds dén aegebbned Ginzeleen Blementd3M begrengtiitht wenl ger
fals 0,4 Tﬁf g ke nachf Aispryeh 143 yorinydigirusétaiehen Elmepte M fin odr unker desi falgerRlen von
ni cht wenl'Gap" I oW % VEUENIEt WErRY) aufwei st. 32. Magnet nach Anspruch 5
 oder 6, in dem M ein H@ea,nehr Reerente, pusaewahl ty g, der G uppe 6

t best ehemd aus V, Nb, 2t M, W1$% 2dnd Al 17%laKst el | 18% No, EP 0 124 655 B1
8§ 33. Verfahren nach A denh 2, ZB%dMo 8, Wlﬁe das Qﬁ%ltsbrn bedndei ner

} Tenperatur von 900 bi%"#%0oc 9% Bi 3% Ni, % W,

60 wobei dann, wenn zwei oder mehr der genannten Elemente M verwendet werden, die Gesamtmenge von
- M auf den hdchsten Wert eines der zugegebenen einzeinen Elemente M begrenzt ist.
30. Magnet nach Anspruch 26, der eine Br von nicht wemger als 0,4 Tesla (4 kG) aufweist.
31. Magnet nach Anspruch- 28, der eine Br von nicht weniger als 0,6 Tesla (6 kG) aufweist.
32. Magnet nach Anspruch 5 oder 6, in dem M ein oder mehr Elemente, ausgewihit aus der Gruppe
65 bestehend aus V, Nb, Ta, Mo, W, Cr und Al, darstelit.
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igefuhrt wird. 34. Verfahren nach Anspruch 33, worin das Sintern in
I8 ni cht oxi di erenden oder reduzi erenden Atnosphare durchgefOhrt wrd. 5
Ver f ahren nach Anspruch 34, worin die genannte Atnosphare Vakuum oder

eifn vermi nderter Druck oder ein Iner Rei nheit von 99, 9% oder
ghr unter einem Druck von 133 bis %ﬁa@é%ﬁ%nééo Torr) ist. 10
Reévendi cati ons &3, vbiaméH naReARBPRRAL, 7 ddei 4, ok Bs'SHsm bﬂ%ﬁﬁﬂfeh%uaﬁ:w&ﬂsoo bis 1200°C

conStltue enduypehgefolenivirges at om ques, de 10 A 25% de R, od represente au
moi ns un 6e6nend4 d@ﬁa% pacy Angprch %owmeq'?arﬁntem "Be'm‘”M@d‘élelsndeln@dpe&ﬂ'@lere"den

: O]
etant du feg ’é‘f“ ?é}grfgh Pg"t’ﬁ%pmgﬁ% Ies ﬁ%ﬁgﬁ%ﬁ‘ﬁg‘”’%“ tt6esm§é (germuc
dirametre m)ye&,e HinJhetghs ﬁeﬂe}ﬁ en I]g% er(iﬁém %3 §4 1335 Pa
du. grain de cpi-séetorg ssqu’ A 80 Pm et ant exc us. 2. Procede de producti on
- d aimants permanents fritt6s isotropes, qui inplique |es etapes de fusion
et de prepa,ro on.d' aliiages corrprenant en pourcentages atom ques, 10 A
25% de R ob %'}r}f ¥t e au noins |1'un des el ements des terres rares vy
conpris Y, 3 A 23&(%@ rRdneht@rittésduRp& legddhtictlemdrfe bordtituél @8 pbiAtRbLRomiques, de 10
i nevi t abl es, 5% d&fR; 6 Ritepréked e anlmdirage sisihemn desterraasatbd dmpaenard YA 28#2rde 8A8 rekst@ $tant
al liages res muga'm des I@%f:;%l@ie&l lwazw;eﬁ;t-m wnpmld\#aétrsesveeﬂu praindp crtseldel a
masse Cormaét@ P&ﬂ‘fst de %ro uc |on<'pa r%; ermanents igﬁ:sotro es un |m l| eﬁes{% %i%
parti cul es frid FEasiah g nghd Pl %”rswreg?.aéusasaiq 150 & 245% 48 R dicR pis iy
,m des di arreha.ﬁa'umayseékﬁn técﬁh%héh Qs £ éonfprialy, 3 Aesod B o510 ré% et @ITor cbde rh||§uretes
3 Al mant tel mqmabléei rafmndixlaassallilagasrfmdes\dsmams.cﬂrpulvénséam alliagps edspltgptr Nrcompacter les
| esdites i rpualisgesspul gﬁ?ﬁfgg cte pégult @dan °®dﬁ@"$@p&58%éhm€m% gue
§

plus de 2, 5%19?@5.,.& peverd grafe ¢ e b3 a0, Be AR ROl
dej 3, 3% @eﬂﬁrﬂﬁﬁ uepa&m Sﬁ?'e\zsmﬁcélom Béhs IEREIE PRI FosBiRed iMbiteteslTu ne
4, 0% 0 ne reupmegeamtpes plas d¢os,308, s:lﬁae RpidSénttpaSpluf e 2,5%] ©6Eibdseatpald s d6I€£0%, P ne
5, 0% et | (?Fs'qmesedvmsmi Iw.ﬁten@euﬁsedm$ mls?s %@ﬁb mewgnﬁﬁsem pasiplie de 4,0%, Odnt:
quiantite tot y ‘éf URERIXPH PSS fpCqux aesal

delsdits 6l ene nltsnsiﬁﬂ Ah q‘@mgéﬁqe degdits 38‘58 il vi‘g "F'&“’H‘é‘\’/‘é'f?&a%éf‘? gpits
2,{ dans | equel, anaédsts uﬁs.eluare&nu.eamﬁ EtdﬁﬁslecﬁUl PP 164IASIAPIr6Led) 88 ndeprdseald pdeplus
13% S ne s e@rme IStne repeésemé pes pbhs d@2, 5‘%0 1@ rapréseatepesmut de 4835 P pé tepréskmtehab Blus @
ng represent e3 Pwréa@t@as Plus ded.0e Manarenrésente ﬁ&d“ d 4 %g|@ ngreprasenggpap plus de

rqpresente pag "é e "’fi%%g":&?.'ﬂﬁ‘s’i?ﬁl% et dai%””é’u?’éfs@f. ?ﬁiﬁﬁéfv‘.‘!}ﬁifs

rqpresente Pag OI’S ue daeux OU eux

| g val our maxMrmbrésed@ | " un desdits eI enents individuel s ajoutes. 35 5.
Aifmant sui vant |a revendi catlon 1 pt e % ns un el enment
cdnpl enentaire M ob Mrepr Eij% gjjfeaz;‘ fas plus de
4,17% de Ti .4 pas plus de 10, s G sop.ase ninusp 16 o5 @® dorzr, 40

pds plus de 8,0% de M1, paspaslpiis die 552586 & Zpasqnaslepimddub,S 5% de Hf,

pds plus de 12,5% de Nb, pasP IPEH§ ﬁe’%gz/%@/%de P28 plusga <8 ‘éd %b e 8, 7% de M,
pas/pl us de 6, 0% de Ce, pas I e S pf 3, % de Sn,

pds plus degs;5,0%de Bi, ot ::{%de 47%£N§ Easplusde ﬁ de§t4 7%.de N,
pds plus de 8,8%de W - et lorsque deux ou pI us de ‘deux desdits

ement s M sosttlorsque Idets(e@ plusgied enamesdlfe elémeetwlaéet tmlls,ésxla hulamtméwaladdaulemirmts&eéla
xi mal e éhelm:ev a |o ansveu ic fri un u Va
revendi Cat '59nd§crl %TT &l nﬁ&uﬁf dga: |st h sd{- E%‘i‘.
du grain so de orprsde anwewm.chﬁz %drénam Q6tr
d¢ cristal jusgM mp@é&nfem et ant exclus. 7. Pr ocede sui vant I a revendl cat [ on
2} conpronant en Ioutrg au rr[)lﬂas"l;télndee9 n C':I ement algr’e‘rljl\él_nou
represente:__pas plus de 9, 59 S

ol us dé 10, 5% de V, pa/gasémgsggdw WE%;,“S“ E% (% 8, 0% de M,
plus-de 5,5%de Zr, pas pmisijfuscia 5556°/ddﬂf|-ffpasnnﬁ$epi5%ddﬂb12 5% de Nb,
pl us de 10, 5% de Ta paees plugsded®,58 dodale Mspltpds %ugeMe 6, 0% de GCe,
plus de 2,5%de Sh, so Pasplus ge g,o% de Ge, pa 5% de Sn,
plus dé’5, 0% de Bi, et m% 143s 35& % zl% ,usdepg % LW' d& 8, 8% de ‘W
eh | or sque deux ou plus de deux esdlfs e enen s sont utilises, la quantite
tcotale de M eauoréq‘;qgéu?eu gluis gédea*tmqéutsmmemk@t uieasds lmquadtaétomleedvémsshm'tée“a valeur
I ndi vi duel s M"&}i® ‘ug; ges élérgentpingdiy endi catjon 7.
equel Te 1% T B ot DT PYRSSoD 7ot AL (bR e ol P a R de? ol s ue

[T

el

T TTTTO
nonunnonuon
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P 0. 124 655 Bl |es particul esfrltt6es aient un dianetre noyen du grain de
|$1/al de 1 A 100 pm des dianmetres noyens du grain de cristal allant

squ' A 80 gmetant exclus. 9. Aimant tel que defini dans |a revendication
ou 6, dans lequel, parm lesdites inpuret6s (A), Cu ne represente pas

us de 3,3% S ne represente pas ;gplsothﬂw;gf ne represente pas plus de
0% P ne 5. repr65ente pas plus _de 3, 3% ne represente pas plus de

0% My ne 'seaBitied 3 ; '§"t g'% ei? duefaw@eﬁwegéhw "ﬂhgeﬁﬂlw"a%mzveo%u
Si ne rer?r% ueqjé ication 5%%%nyﬁq|§w pgﬂui%s&{és %ﬂtﬁetQQApglﬁ(e
psdits el 6masamMpe§ plué’W sneeraaaéeme/bawm del3,5%,] ChESrepréentbliai bius Ge 4,0%

b (M+A) e treprésente Pas Busl da 3)3%, Gane raprisente pheplakaiel4,00im Mdes représenepas plun de 4,0% . Dhes
et A aj outfﬂzfés Paplus el % ef; Sy B¢ fePrégentanas nie de b/ P%m‘PfW%°U Y Rlies e deux
A i Iesdlt {B@Fﬁ&é é%g,ééefggp@?em\g e fREruiIeEe da Wt At igitge e valeur
epresent e pa51 re 906%%?!9@ pQJnH%sgi?es‘fm&:/QteJD C&He représente
Ppr esent @o pasplid 468,395 She atly ﬁb@pIiJEerﬂrﬁrﬂﬁé‘serﬁbb&#iﬁ 4.0%, P évtyeptsente pas
bpresent e pasd B.3%. Ceenep nﬁepmol BO%e Mg ge (pamsseitapas digs 0 %@nesaprésnte pas

oo o e e%ff e se'gtf'% ;gga%?? 'f’?ggﬁ e ofg' e Orhg

5t linitge a InaA nBidl queRHidTa r% véndu&.dalaswlermﬁmsquenda Hdtﬁdéﬁda&sM&ﬂ!qu%s.
out es. 15 représkite 1Ai3120% et 8 Irepedsentel6fd td%.dans | a revendication 1, 5 ou 6,

ans | equel , eh? pmmnttemuag@”s" %amrexe@%catm Vegansloayel Rrepsontel3%16% ofp représentes
bpr 6sent e ue. d6f| dens la.r vendlc

ns | equs) ,@,ﬁ%a%déimﬁ%“' copdle sloicaion £2 o6 i 8ee odpE YT RS Riapdbomtayey
o, def i ni dansa. Pracsdd et 6\sbl defivli daHs laZ'eveKd|&tio$13 88 feqlid? { vephaseré1 22016 % B epBosnte 6
onmi ques, R ®%.repr6sente 12 A 20%et B represente 5 a 18% 14. Procéde

el que d6f nj. 1% &imant gl ‘@\f’éﬁ&l"%’&t‘q r8yengigatiog 4 rfsoy & gens|leqrel Fegeptipnk P oy plugde§9%%

I B repr ts é es,t 0

ou 6, dgbfl QULE%?@L 9@ uﬁ'gd | en@gﬁgg%%oeh&p tﬁg %%&d&”&@@%‘%’ﬁ?&sﬂ%@g&r seaé(?% b e
erres rares. 2h AimantGel qieraafidi dafd laiégendicétioni 160818 lbquel; @i @oalcentiges atoiiques, R
ons | oquel erréasmleewtONSG%ﬂlﬁ présende o096 @%- Nd et |l ou de Pr. 17. Ainant tel
ue dWini ég)egg"?"éﬂgﬂﬁ q%t“i),ﬁ m}:i@"e'lféfﬁ@“l % {8 P- dapseqyst ff costignt 5% ou plus de 50%
it o ques 0 r 0
o aues PR At by S0t s e B
U pl us de 50%@Pratédd ehaue dsfinicdans Sa ckeendicatione®, uafselequellgn peuoedabes htakmcupae R
;’efl ni dens fFlHéﬂeeﬁ? enviramatdiost E&Pféﬁ%m%e'l'!’%lé ‘R cont | ent 50% ou . I us de

|ca

0%

N etl B el el %'?&éﬂ% fie Ef?;t by v
%ans | equel , & 25 | oﬂmﬂ 1 dm&bu Bius d'une
epresent e QihHéel’rﬂ:ﬁe 89/o:er rares.21. Al mant tel que defini dans
evendl cati 019 23. Aﬁnamteﬁquecﬂéﬂm davscja edvendicatidra & Oprﬁ; ot ppad vlmthmm inférieuterd
i |iage d#t = structure cristallin cl pal egent
e Ao s ieR L. R4St P o3 Bl 2
oatient 1% enzwlnuuaetemae RbfhPddhs ma,eﬁ&l@e%en §4, §l1Q URVAIRF (BRFMdxHOR Méridere a8 KIARY
el que defi(nMGdans | a revendication 1, 5 ou 6, qui a une val eur (BH) nmax
'on i nf er #our e2% AiNeny B! qup|défini Q‘SV%"W?@" 540 Segans fegpel Iqmentisigpmpigmentpites M
evendi cat i SR™1°PMOBfi SMaPTERREAEICH AHIPERYTR PHPRTIORT BYY2BIP N ROy T RIAeR I iaues:
30e). 25. Aimant tel quewded ani damsdd @, r eyeadiacat i ongdn. gk a une val eur
BH) max non Infefieure 8.9%6dd_MhMNB 4(8% BQZE) 44% de HRO. 1B0%BdeNB,el que defini
fens | a réwvendi cati on 588% 4 Taland.6Pecdr Mo, dEd%ctiefent 52:@‘6259I Smertaires M
ont contenus en propor &i’n%e 8% ad2%e®Bus 38% % Bport 78%<9es\Wi vant es, en
our cent ageset U B4R DU piis SYUELR dbldits 6IBmBE MSorlt wnitised, Igcﬂgaqﬁté%tale de egt/l?n‘;iﬁ ia

, 9% de M, vatkuBhmximal£rde I'ud dbd/@lgiaert indivilUel® % goutdd), SO % é
,_e Ta, 75%6% dé&’-Rrecédénel gog dhfinicens la reveriicatinn 73y, 8, dens Rqié)debosiéBrents cdmpBnereaitds M
, 8% de Ni s°“;z“‘§%/°s dans\is RIPPATiAnE qu au-desgous sigs B’I°B%"'€ﬂ§ syiventesy isdigrdes ee peyreantagesy]
ont utilises, Fa quantite totals de Mest linitee a la valeur maxinal e de

‘un des el enents indiviz@uetsAlM ajz@ut @&STi, 55 7.8% de'v, Proggfleddt & que defini
_ens | a rewendi cati on 768% & Mdang,8bedrid, des%eterpNt soowmlmment aires M
bont utilises dans |les gﬁﬁ’p?r %:‘-ongsi’fud%Wde§§&J§e ges peo odet$b@nst sui vant es,
‘ndi quees en pour cent ag&€ *atoni-quéd® P 8o, 5K de N3 god 3% dtiW. 7 89 de V,

:; 9% de Cr, et lorsque deux ou plus de deux desdits éléments M sont utilisés, la quantité totale de M est limitée 3 la
o g5 valeur maximale de I'un des éléments individuels M ajoutés.
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) 6,9% de Mh, 4,8%de Zr, 4,5%de Hf, 10,0%de Nb, 8,8%
: ?I»'g 7,6% de M, 5,0%de Co, 2,0% de Sh, et 2,7%de Sn, 4,2%de Bi,

: de Ni , 7,9%de W et |orsque deux ou plus de deux desdits el enents M
sont utilises, la quanti te totale dEP\/Ioa$24I655 183!9 | a 65 val eur naxi mal e
de |'uon des eIe t5| L vig ‘# M[ﬁﬂs .l d0 124 655 Bl 28 sont
At o1 g S Ao el e e e
conpl enent ai res sont presents en proportions ou au- “dessoud

proportions suivantes exgstnees, en1 p‘rau:recn.nt age% det\om ques: d93;r4% de A,

1,3%de Ti 5 3, 4% de V, 21% d_g Mo, db9%r de 1.7% de Hf 2,8% deoNb] 04 de |Vh
1.9%de zr. 1. 7%de Hf3 ‘};z*e A de §$ @% e gy’\;?eév% et 1 6% de
Ge, O0,5%de Sbhb, et O, 79 d n, . de BI 1 3%8’ 3, 7% de W et

| or sque deux ePMdrsRlid deus Bu piaside dHAS désdfts a&m Sod\z’lusmst ldﬁdaﬁtitéﬁfale dedM 6t Ritéel Hla
total e de M ealturl makirhae dé\I"UiradésOélénadnslindividuslsT| afoutés. | ' un des 6el nent s

i ndi vi duel s M_g g%m@éetewe dtin @a@ reygndigatian ddyPpnsileqyelies élémepts gampidresatajresM sont
dans | equel [VHUSELPRLRARANIONS SYAY-AFEGYS P RIEPRFALS AYIVATISE ErRIEEeLET siasislen BRDiyes:
au- dessous des proporti 0gge,Sdel MANt €5%EdePTij) MESS%Edd VOUT §8RLROGS at omi ques:
3,4% de Al g5 1, 3% de Ti 2.1% d& MAo deo% de 2r, 1, 5%z @B, 28% de Nb,

2, 1% de M, 1, 9% de Zr 30%1“7'% de2.Bfe de '208%@% depGe, 3 0%Gcde Sta, et 2 89 de
Mo, 1,6%de Ge, O,5% d&7%fe Snet H9%ofeckl sn13% de W, g37Kide W 1 300 de Ni

3, 7% de W Clt Ilogﬁée%éﬁx gt? ai 8ladk UssafaiElRents Mo iulifses ll%ﬁﬁt@towlesw est limitée 2 la

utilises, ba vabeHthadrRalé @ aln décsidhents inbiviBldem foea. 20 val eur maxi mal e de-
| " un des 6l 6nen3tsAiInadi teliqdeiddfisi dehslp mwerﬁ@at«ms ol aenetvale@|Br geronfddure 0,4itasias(4 ka).

revendi cati on 2% A nttelquméﬁweﬂaeﬂ?rw arqur?'ens é'e‘ABO"‘ZI”t‘fé use 4 446 1R és"G)
31Ai mant ! ol gga | wl\"eatwr?é'wgﬁe T Ao emepti
i nf 6ri eure,A 9 %p G . 32 Bhdaiel ledh b
2 ini dans 1a revendlcatlon 2, 7 948, el ittdgt @st Bt & une

dans | a revendmm&mam&oma 1600°cdans | equel M est un ou plusieurs des
elienent s choi §+ . ﬂemédeltsl foni denﬁrr'prrewamatﬂoh 3pistansT lpquality ff?wgeast effecw# da%ﬂne
33. Procede t2EPos ﬁ% 33%&%’ end 9 fz Qé quel le

revenaicatio an e 0S| é est e vi u une
1 Cage ey iR Nl SN e et il
gyo dé6fini dapss @al’(ﬂlﬁadjn@ﬁ. I on , dans eque e frittage est e ectu6
dgns une at nosphere non oxydante ou r6ductri ce. 35 Procdde tel que d6fi ni
dgns | a revendi cation 34, dans |lequel |adite atnosphere est |e vide ou une
3@ pressiop r6duite, ou un gaz inerte d' une puret6 egale ou superieure a
99, 9% sous une pression de 133 A 101 325 Pa (1-760 torrs). 35 40 55 60 19
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