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20 at % fOpenom Qh’%tﬁ valRGaéhl Ridspebied iMtha Roragtng ot id mnmraattmm
#35\al % t haddpe rFaHnﬁﬂtce.Mgrn‘Eitm aod Nb ke a eestemum oficEse elemneritsiy 8o inoeIticandcht %, the

. t errper at ur eurmepbwmfrw Rreforable g4 Mared |NPeTanMP:rW zﬁf AddAY- It 'Imtﬁ%tkatatxcﬂ)t mfgﬁMISEﬁh@F.

f ferabt
e o S R et e
poi nt, | emah&sbragy 2 LAOHéte brafetr abBRI3RS 10 oh. Slnkeriy Ean bbSartnkutﬁ.t btr&\t&hb@éiurbn

|t he ant [ cr peft00 K oo Chagins fistingsimedrgcbat pe Goriaidialit &1 D1eMpéssture betwilea 1350°0 endtbe
of FeBR systieiating emparetyre | A efS'Elbs*teMe\ﬂ e‘éo viine HB0RTS:  They aalley poved ifQ‘it sinteringebaye s

Ti a mpref to 4 or

gradual | ymv@m rﬂt ﬁtz(:?on i "§%5§ tri: FzIre f %og@"@ ag;r tel f @Q%y ca‘Wn t ssr J’yg?h%ta"gg
rom Fig. 1ass eg witf se lidhto QJse@Bn J§ n@é’ésﬁt rid 580039,

| i ght anount Tk erBo@ments afd eftactsadtct h@bké@&t veita vhmv\b\ngaeaaayram iv@th Pérbrdiice to

@\hi ch r angeexamples)vettinbuate ddiko fctr@eaiucmse rﬁfelhzst]ratrde pleml amrgarelpasrntedded @rtipitrthe $copead

% dded. W?énthﬁeorerssmgmthrt ut ed wi.th increases in

o st e e,

: jof Co is 255.84% %, 0174% a1, 003% lctansmatbera hustFreSanti@ raaeammaeorrenm@uehenm urity of

i t hout havsmly: &r Sighert ittt thallmpmitlbajbﬂnnampbmtmrhm eqtiy Bletnents, pﬁ@p@we!ves
ar"rrng'ett“tr erhf?ﬁsgﬁé?t“?c

farticul arI rYﬁ'Xza“CE "Pilwe"E:G"af
o operties 'e , g&?r a?iea ver m% ?(or }_éf a&E resmgn
B hs_anount g¢f1 bg,xge, S rop o
B nount ofssCo I(MCHhC@éS&I&nQ&:mp‘aﬂs G&e&hte%d&“dﬂln-g-hlmn"c f(;rBdﬂ)amudscarrgaea&mospnerz(and

e* or beﬂ@tﬂaﬂél’hdlovvﬁd:mmratron of Co |n an amount of 5 at % or nore al so

auses the CQ & Pglishpd. a rﬁﬁ of%cﬁ' 4oRSt BFoPEes ip aceerdance
a

prece
her nal coet"'t”r'éfr'ee‘nr ce?‘T’;’“’ﬁr [ e5=4ne i PAeh Pﬁg "% [err] or |ess.

he FeCoBR base magnets of the present |nvent|0n were magneti zed at nor mal
enperatureExaatw bxposed toan atnos here of err to determ ne

g heirirr CVeLs om wt?%;!ep&@gztza?:f ﬂ%t?bﬁ's he above- # on ?IM "60 EP
R S S e e R A
merr]. TtysSorb Mlcﬁ&iﬁ& rﬁahﬁa eﬁeﬁ:ﬁhluhbrbyenhe‘irtsﬁ@lﬂs lagl der MNosm’f @\43 i ﬂExa%le

Bl S concer neegre npcked | I{ hab algh wen esognized faarh Tlatiept thithiee deefc BiRM terysdraume degenderas of Bar

s an i ncr elSsiscepsethe PR1HR P belqws by dheciasivaian, °fsq°n'iﬂlaé.'raf't‘e*h'd@rﬁ1l?te‘é qirhigher.

lEssential | yeghsgryed, although that increase varies more or |ess depending

®ipon the Hype 10 becbldantd with the Td1egofidPrdck ey m@érﬁ%‘é&&au%%ﬁﬁé’lﬁt fafd daﬂﬁglgﬁérﬁs

i Hc and i npmeinly Ndeed Plomporalqumrpewmwe cire ghethaiginerits, 2ich Grbre cidQuveK @ videPSeldettRan as

lbount of MTEepioned e le targd in gynsidgratily Ngtied mmonets.cTo ipcredse Junthee dhid héap

@bt ai n (BH) ‘“%g‘ wage Wéﬁﬂaa‘ 689‘%8‘? for-pe Boursinap arapp AE9PHRFRy Thetesulty pra setifort ip s

gbf Mto be addgthpid£nb.i=Xed JESH

@hdditiondl el ements M are |cﬂ?:‘lj udedéxgﬂﬁgwgﬂ?#gﬁy&mv M{z

axi mum val ue anong t hose specified in thg f oregoi ng of i e

Bhct ual | y added. For instance, when 40 Ti; N and Nb él‘
@ hese elenents is no nore than 9 at % the upper limt I bIe as
are V, Nb, Ta, My, [err], C and Al. It is noted that M such

[;‘.s Sb or Sn, the amount of Mis preferably within about 2 at % The
permanent nmagnets of the present |nvent|

e " " o, " M. o N L .

N N~

M ) -




A; Lerr], Aging follow ng sintering can be carried out at a tenperature
tween 3500C and the.'sinteri ng tem perature, preferably between 450 and
LeL/r] The all oy powders for sintering have appropriately a nmean particle
$iZe of '0.3 to 80 pm preferably | t@ WA R4 ], nore preferably 2-20 [err].
Sinteri ng ol thﬂﬂ@s whthin DAVES rgdla%% RsR4 rl-ﬁcr?ncgea@é ?Jdljﬁlly with fridfa e? Afddmount of
appl i cat i oDy,tafd [BM)MSCIegResla axilnb® vEREWhES the GHBEnt\OF bt istBbu 0@ Pk, 634 biSdIFipas ed
on Japan- so Fige8mdieatesthbt Dﬁ)rppbmmtaffunﬂ-wesm 038 -a8B 33h8 eahratices58-eF&D B 0Theo.3 at %
embodi ment ghigy }i"m@?@f ¥?§éﬁ9 Zigyperitdndmterany of a leggritiyaic sqajsl- Aithaugh Gt h

e e Mﬁarg R
al one, andTEego GOk itk B8 bhiGE Al gl BB VB tarhr G bt
Sanpl es V\Bésﬂ'ugpfdéBaMede ot higher mﬂh cOVHrogdSsuBPShigHIHE hdvi ndtDedh FYeHA ultt nwm (lh)h)a
SS (1) ofRD wem@e ma!so elutalbgd blvrngaliacfng eofaehitiormsl, bnangmammdmasm ttﬂana)untto
rade o 59, EE b O H d ek R
made of 99 ‘g ?E %Zj eﬁgﬁ &B %‘:’i

0.74% Si , reg({%@ C an qb e a ?are eart?‘r F Ngrngl errents
having a pekdripe f 99. 7% or h| gher Wi t h the i mpurities being mainly other
rare earmth elAstbabdsjtions spaetts Welsy wa$made of Ti, Mo, Bi, Wi Sb, N& T4,ISe ane fk,aeenhning a
sheet EP‘;:G‘ZLBHS‘?G}A}VZB?V 0 (F:l";'{mv‘e‘rqa%aﬁ bwmgrheur@agteﬁﬁr ¥ Welraemecﬁawer fo?i;'ﬁ
'ground in %gg o lu%ﬂefr\\lnrrl\gﬁiCr)cgrtﬂ ?ocpf'ﬂtlg' ng.llrw(grvm Ts co t E%ms%
sieve, and, et G YL ot gghq 7 “Hout s 5

(3) The zlbesul'lthar&arlm@ eefalsVRe® atbyegnid dlrﬂerad rmgdaerume fwltalzde @cfreg;b@wgk@aéedaaad
conpact ed foficeed by pgirmgs stUGFOR—0I0°CL AT rdsalts {ré showr | (4) The

neTabr

resul tant co eemageqedaingdthad the fe rPePF'S"l’ Xﬁﬁ’é’"ﬁé‘arad‘?' na' M to

at r’reépher e Eﬁ?ﬁ%{@j sys‘%j“ﬁ g?”e 3z Pyl ?j’%g'gﬁg d‘?’ﬁigngtéffﬂﬂ"é:g” g %Tf%?%%ﬁ
es

pol i shed,s an to deternine their magnet properties in accordance
with the procedures for rreasurr ng the rratganeh propertres of el ectromagnets

10 EX&er' | IC}JQITIU%TC alTuyo cotttratArg—as- a—htter—ef—corptraattons

of Nd withl othdr rare earth el enents, frof8plch fagnets|were obta lﬁggb
(

the abovg- i resul ts ,qugq?ﬂ%p e Bk «hap
found that| amgn&ﬂﬁ’ﬂp%gﬁ%' {ng?f)hjL memts Rt her 'n(;:arp rpr'rlB;grdr(]é)e ni s
[err] such -as*_1 Dye-sﬂiifiNdHo and SO on, 15| whioch have atmarked eff ect| or4.0

iITpI‘ OVEITEI’]F; seerfromNos—Ttt—to 14 ||pa|| (9]] Uxalrpi ESs—are

mar ked. |t| ha [5-36o8BdENG ecogni zed from T&Pe | | ha®Sthe cot¥dici pnt3df
t enper atUrfe dgpgg_ggmdq;gogr I's dec- rease@ 40 O. Dl%g[@rn] 0§, pel olv Ryt hle

i ncl usi on lf In-an amount of 5 at 9%lor h_lﬂhF\r anpl 220 1n

accor dance| w*s hFé- Imgrofmmegmﬁ ng pr ocedures, rr&gnets wewe olt ai med us| ngol i glht
rare eart hfetene ety Nd—amdt P rcombrmat oWt ttherargearth

el ement < \Ahi*éhF%\éqd@ REBNEHPYi n a wi der |sel ettt thah a8 nenti off@d i n| Exa%mplle

I and applj edgi|Re_ggrashélesnyypy varied afounts. To | ncfggase furgdier [ Heeg heat
tr eat nent 1 600 to fnrr] flor two houks in an—argon—at cphnrp_
The resul tls a7 dFetaCofsBrigaNG-nedabl e 2. 25 0091 n Tpbl@42, |No. K8l i s a 340
Co%éri sonexanpt JTEFII%]U”I No—wasTosed—gs—th ar tiretengnt__ -Nos.
0 I

|
2 to 7 arel ex n%?'g%m\ﬁﬁé?é was repliace Por N 1Ifglglc iincr 848es pr &ddal y
W th increpseg rasddafeaaaaualbsw Dy, and (Bhogax rsaora@s t maxmum valspe
about— 0.4 at 96— See—al

-when t he appuhi—of—DBy—i-s— l-serF-g—24—Fg—2-hdicat-es

t hat Dysbegi*ﬁg fM‘&IOfsédMNmSW om 0. 05 |at %0%7and enhé{rﬁce |ts1Qaﬁfec. f288m
0.1to 0.3 at-™ CCONE appanent 1 f1-tne Ja o 0.
rewitten |n te%r‘&’?a %gls]f\'gd fithnic scdle) 01}& t houqhﬁ 30 0. 1 ).35'%0.
“(No. 10), Tb1é:;ge-1ob%)78-7ﬁf7r(d§@a~o%|36 Yb |(No.0.184), ptoazhave a s il Ar 213

effect, sye r dorahl larnon £ £~ neraoanbtoc 1o L~ o~

[ Vol Vi ray Lnaod
TIOT UCLT UUJT mgc LaTTG\JL UIT I LLA*A A YA %] A" 2L mTrie mo ULI (AT TICU™

~with Dy angd TB.|FeiRCogBdR®ra Tepr esent gd by-Perr]| o@Her [t hatPDy apd 28,
al so give [AG @ )ﬁgjﬁf&g‘m@?&’%%gwk@ ang Jr on [ BALAEX.| ANy, Magnet S

material s as high as {30 * of highed whic¢h cah proviide
such a h;bgh i HC have nat been found until now. (BH) nax _of 20 I\/GOe* or nore
i-s al so obt ai @e<®Y7e¢ept-acing Pr for Nd (No. 15), or allown Ius Pr)

t0 anobunt to 80% or nofe of 35 [err] Fig. 3 shows a d&

af 0. 8% Dy (Ngg_§osRedgbl € 1) having typical iHc, fromy

ecogni zed t hatmebl=4,ds idsf i ciently high conpar ed wtht B- Nd

pase sanple (No. | in Table 1). Exanple 3 40 As the additional eI enents M
se was made of Ti, M, Bi, M1, Sh, N, Ja, Sn and Ge, each having a purity
f 99% Whaving a purity of 98% Al having a purity of 99.9% Hf having a
rity of 95% ferrovanadium (serving as V) containing 81.2% of V.

f®r roni obi um (serving as Nb) containing 67.6% of No, ferrochrom um (serving




Cr) -contai ning 61.9%of C and ferr.ozitconium(serving as Zr) containing
75.%% of Zr, wherein the purity is given 45 by wei ght percent. The

stg_r/,tl ng materials were al l oyed and sintered in accordance with the
foregoi ng procedures, followed by agPnd34t3@&0-700C. The results are shown
in Table 3. It has been ascertained.thatadipe FeCoBRM base al | oys prepared

by addi ng the add|t|-<;uanT S mtmm have al so
‘sufficiently high ilk. A dem_srlﬁnetizat_i_on curve of No. 1 Blae |3 is shown
so as a curve 3 in FiYy. Py corapasiyan (&%) aceneiHe (‘@ﬁg (K150e)
Date: 22 °APR 1992 7| ., EM A, g B2 TABLEl o}
= 1 . 33,
Thermal coefficient it (BH) max_ No AL1L1o1y c rmnq‘itun (at 9
of Br (%err]) iHE 1kCe Fe-scommma)my (l\/GOe)* * 111.6Fe- [88- 45d\d
0.14 11A 23 Fe—10€Co-8B—15Md
0. 09 10 10.6 | 3 |FeBCoBB1aeNd-04Py 1 x3 Fe- 88914. PNd3%F 8Dy
0.14 16.1 14 |Fhecles1aoncosty, 2 "4 T 1AG0- THNG4RY
_ 0 *5  Fe-10C0-10B-5Nd-1Dy
<5 <5 5 <F5-5¢5SB 138Nd—1'2ﬁy Fe- 10Co} 178:928Nd- 28W9
16. 2 15 5.0 Co=—8B=—132Ndr 680y 0. 09
:14. 4 11. 8 6 lFogCaeE- PSR- 13 2Nd- 0'38Dy 30.7
0. 08 15.8 ™7 [FLefoss1zNaanyo, 5 O Fe- P0G 113, 204~ 08Dy
0. 07 10. 8 32.2 10 1 Fe-4Co-8B- 40. 8Dy
0. 07 20 7.6 8 F§00®-78-135Nd-1250v3 11 . Fe- 5B8s- 8B 1335Nd 1Dy
0. 10 14.8 3-8—12—H - 2La- 0. 5Ho
0-: 0 ) 13 2 9 Fe-@Of’g}JB -13.5Nd- 1§?Y3 25 12213 290
 Fe-"T0Co- 7B- 13Pr - 2La- 1T@ Fe-10Co-8B-14Nd-1Ho 0. 10 12.4 12. 1 33.6 10. 2
22.5 14 ,fe-10Co- 7B{14Nd-{1Gd. 0. 5Yh 0.-09. 14.3
10.9 26.0 kA{[err] FBBOMM@NIHGQ is the repladengnt 8heet (Date; : 22
APR 1992 55 8 EP[OL3% W TTEX |\i0.46 3‘(1;1' OY
conposition (at% 21 1° RN 00 FE%5 oo 883%° 5N
111.1 33.4 2 | qFe- &Qﬂo&eealmﬂdﬁéid 0. 2Dy 12.8 add. 6
35.8 3 Fe-5Co- 8B{L-4.6Nd- 040y 12 0 37214
Fe- 5Co- 8B- 14. 2Nd- 08Dy 14 Fe-10Co-88-14Nd-1Yb 1 3 . 9 1133, 8 5 341
Fe-5Co- 8B- 13. 8Nd- 1. 2Dy 479 319
F6- 5Co- 8B- 13. 5Nd- 1. ipip | FesCossaprigy , 3D. 7%~ | FeZio- 4B 1200- 3Dy
'16. 8 29A 8 e. 1eR0dPriNg-2bMsi-16h. SDy 127 | 13248 32.7 9
Fe- 20Co- 7B- 13..5Nd- 1..5By - 1272 290
kA
40  *10e=0,0796———
m
_ _ 1MGOe=7,96 kJfcm®
R ‘\_/'. 45
_—

_ Tl

&0
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12. 4

10

0Co- 8B- 14Nd- 1Ho 33.6 11
| OCo- 88-1 4Nd- 1d 1%. ill 31.8 25 .
Fe- 10Co- 8B - 14Nd- | Tb 0134304 14 ¢ 33.6 13
e- 10Co- 8B- 14Nd. | Er $R8(E 3 30.3 14
e- 10Co-8B-14Nd-1 Yp 11.-6-30 15
Fe- 8Co- 88- 14Pr - 1Dy 14,2 22. 8 16BH) max
Fe- 10Co- 11Nd- 2La- 10y NeGd Altoy composition(gt%; iHe ()Qelt; | KIMGQe)T 1| 40 45 This
is the r%pl acenment [sSheet 2 55 34304 B2 TABLE 3
' (BHL). max No. AL r%‘t°§8r7r%83§?"#“.q§§”%§'r%om a0 ( k("’g,g* (M3O) * 1
" Fe- 10Co- 7B- 13. 5Nd- 1§ 5BRy- Tl.NbZOCo-?B -13. 5NdL25E8' 1Nb 341812 30.5
- Fe-20Co- 7B. 13. 5Nd- 1I=5By=ib 3053
Fe- 10Co+9B- 13. 5Nd- 1| 5By- 4 1Rgy10Co-7B-13.5Nc-1.5Dy-4pib 2828 10 4268
Fe- | 0Co- 8B- 13. 5Nd- 1 50y~ IW roeam. T3¢ 32.2.5
o s | g% EYLwCo 88-13.5Nd ﬂg%ﬁw qn'l%a > 322
,Fe- 10Co- 8B- 13. 5Nd- 1, 5By- ] Fé-10Co-88-13.5Nd-1. 80y 18 284.Y 1% 7 308
Fe- 1 0Co+8B- 13. 5Nd- 1-5By-= 5 585818
Fe- 10Co- 88- 13. 5Nd- 1| 58y- | Reg10Co-88-13.5Nc-HEPY T 3% o 287
Fe-1 OCo- 8B 13. 5Ng- 1 BDrd.66-13.5Nd-1.5py-1v12. 7 126 28. 3248
Fe-10Co- 8B- 13. 5Nd- 1{-50y- 1M 13.3 311 11
Fe- 10Co,88- 13. 5Nd- 1. 58y- ]1Févi0Co-8B-13.5Nd-1.58[R-15a 282.2 2% 312
12 Fe- 10Co- 8B- 13f :ﬂ\b‘-j —SDy—1N— 168 287813
Fe- 10Co- 8B- 13. 5Nd- 1| 58y- .LFed?&'SB'”ﬁNd‘&?Vs’C' 2¥2%5 14 283
Fe~¥0Co- 88- 13. SNA- 1 5Qy - 1 Alhoco-ga-1asndfisd-imo | 21183301 314
15 Fes | 0Co- 8B- 13iSNd 10 22.-4-16
Fe- 10Co- 8B- 13. 5Nd- 1} 5y- .LB!~10CQ§B-83 5Nd-1.5DyAMn5S 17 12.5 282
Fe-10Co- 8B- 13. 5Nd. 1 5Dy=17Z 280 35 RAferTil TABLE 4
"Roomtenp. [err] 12 “"1°C°'8? i ?'leh?"(%'f—l) max %8 | 288 (IBH) nmax iHe
(kGe)* _ (MXe)* | He (lﬂﬂi‘*)o’to-aé-%ﬁ‘clfs:ﬁ.@@ (2- 17 t1y9e) magagt 8.2
129. 3 52 4 Ee-8B« 15N 114
. 26. 8 [err] This is | hd r¢fd-HWC€eARNI.5NABHY-1Bat e: | 22 149R 1992150
15 | Fe-10Co-8B-13.5Nd-1.5Dy-Sb 10.1 224
35
16 | Fe-10C0-88-13.5Nd-1.5Dy-1Bi 11.8 275
17 | Fe-10Co-8B-13.5Nd-1.5Dy-1Zr 10.8 28.6
40
. KA
*10e=0,0796——
m
\_ 4  1MGOe=796 kllem®
TABLE 4
Room temp. (22°C) 100°C
% (BH) max (BH) max
iHc (kOe)* | (MGOe)* | iHc (kOe)* | (MGOe)*
R.Co (2—17 type) magnet| 6.2 29.3 52 26.4
* Fe-8B-15Nd 11.4 34.0 5.6 26.8
KA
850 1 kOe=79.6———
m

1 MGOe=7.96 kJ/em?®
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EP 0-134 304 B2 Clains.l.” A magnetical 'y anisotropic sintered permanent

‘magnet of the FeCoBR system which has a maxi nrum energy product (BH) max of
160-Terr] ((20 n@3e) or nore and an intrinsic coercive force i Hc of 800

kA/m5 (10 kCe) or nore and in whi 8h184r3@desents the sumof [err] and R2

. Wher ei n: RJC Ls at | east one of rare earth el enents selected fromthe group

| consi sti ng sDy Tb, Gd, Ho, Er, Tmand Yb, and R2 consists of a total of

80 at % or nof.a mdgndidaiRRdik&FopRisinterdddPemvaeittndgha ofthé tdcesmstamdn vhieh DRbREE -~
of at | eastheosuen of R,04ndeR, wimrein:eart h el enents excl usi ve of err%v but
i ncl usi ve of FK is gt(least ane of racggapth S'?@?'E?ﬁ%ﬁﬂ ifremj thrpreupsentistiag P{OYe . GdyHa £aime

a
per cent, 0. % consnﬁ_é &f Ltel fLO ajl% or mo Qlo/a Ior%r reZ}at‘s/Q to%g I I?’ an%%[eeb {aL:{eao[Pgt
the bal anC‘i‘ehQéd er re e éﬁJUXIV@'af R Obdt Gtidsive lof

magnet of thesakRis r&béﬁﬁg@a%eﬂhdw bf bpmma&xe.mm B30 R, pz adm% o(fBH)to REK ofOf
160 kJ/ [ es 1B} OfaXTor@idk,) andrthavbalance &eidg & i ntrinsic coercive force i Hc of 800

kA(m (10 Koe)Z2ob mﬁsr@c?'h W?PE‘PP'QQS'P‘Q F'é%?ﬂﬂi'@“‘t magnstiaf Be feEPERM syRipnRin which R
1%e resents th

wher el n: grag&lgp’b'c?)tr%% Ef e ByL“%ﬁ s {celicoh b EorGl b IR, o 38 R

a total of BOR@dom%wéf amitEIEbf ed atwcbramu SFINdRBhd/bcradlative to the dritiee G Ndnid it F3Bn&u T at
"t he bal anc deastf ormt of | offees frare marthoélernérite exclugive obB Br bt iwdiusive of ¥, andcl u5| ve of

‘[err], but |nM|r spetsddijonsh glampts My pe gesified ﬂ%
speci fi ed gessenna at 1 0%
| pect e pepmppm et st b b AR R e

gatomc p?{ %S&?fed e &16w, Qfxe &i4rlc el 0 2

[err] at | easwm wimg: of the additional elements Min the amounts of no nor e

t han t he val ues as spgm fied herei nbeI ow, and the bal ance bei ng Fe M bei ng:

25 3% Ti. 3% 3% zr, 33% 2,3 3% Ak M5y Cr. 5%

Vh. 6% 7% Ta 3. 5% go,Ce. 1.5% Sn. 30
5% c 1§ M 6% Ni,

1%  SB Bit , % 5y T 90, N b, 5%

Al . 5.5% V,7% an‘d 35 35% Ge, 1.6%5%8n, W provided that,

when two or nore additional elenents Mare included, the sumof M should be
no nore than the nmaxi'®um 8 ue ano?rd t h¥se specHz%ed“'!?bove of said el ements
8§ M actual P4 added. 3. perygenent nggnet pas defigge iy Cgignl or 2,

# obt ai nabl e by aging after sintering at a tenperature 40 between [err] and
@ the sintering tenperaewreWwpreferably between [err] and 800C.

2 4. Aper manent védgnetaasdef | Qerdl ng:I ai m 1 or2, V\hEI’EIcI’ll by atom\g pg:rucl:er;tn m[o?gt{‘;n
is 0.2-3% mm m tly% tg Pé“%i % aboveM?asal Tgﬁmrétf"s at':? SR d‘:)b A

v fe] added.
per manent raggl pé?r%arﬁiﬁf#n%a ds'betined! il Clain?h o z F‘Jrﬁb{?a ﬁafch'er &”ﬁm%‘éﬁ-aff&n is
and/ or Th. 16—19% PEiROAN, ARG n@tnoretnanedyi N Caim 1 2, wherein [err]
Bis Dy. 45 ¥. Aéemenemmnhetmagaﬁtedascmlwmd! wheré]nammoinpmes Dy aphor élnn
[err] is«D.2 BtA wmanmmsnea a:Aef & evdﬂerag R ds Pl;red in Caim1l or
2, wherein [e?rﬁ Er% Z% Hﬁm‘@ed néﬁé d?ﬂbo%% f;l%ft&"‘?éed in
Caiml or 2 gwh8E eta $ defteltin tohoz, ere eg BRuienls dionet as
B defined in d almamarwherhsgnet dshuefirid G tuaiaﬂza,lwhedearfﬁaicmut%aemémswscdafpassaronéref e
@l sel ect ed«d moare sélectayr foam thecgreypstansi lngfof\)i NﬂbTa‘Mp VMﬁrdM ACr and Al. 50

B11. A pernmane Metentgagnst phd dt-‘ﬁ*b v2~h ier°L'E?'F thang ab&l?%%uﬁ"’i

85t 0% and Migs, g,g’@ NN mRene g e gemggé TEALIH IR R oL maeyTHing 24 n
C aim4, whicke asmamémmagmms&ameayn cﬂs. e 2, ihBRthad Brtaxithurd & rdirbr st ct( 249 mividee)

or nore. 501350quae’rmmmae) pagaet as defined in Caiml or 2, wherein Co is

Bno nore th n%m;gnetasmﬂnemrp@wrnsﬁwmh frea  makimgm ederby produck (BHONEY of230

@or 2, wher r [ el manen net as. defi
Claim1 or kZ/ no,t eT: gﬁ%@?ﬁ?’ﬁ?g %%fé’fﬁrg e a%ﬁr%?"s'cc Ut rcffri}fc["élrar

gor |ess. 5516, 18 p’epdmamt magrgnes defed @f Cl®@d 1 ion 2,leaérén1 IcoQ$ ne ,mdM.ﬂ tah 2bagka
B Curie point 01'5 3“1%@3'6%"* magfiet ps dafined irj Slairhé or dpvhereinéntis Shatietor Dadre: 22 APR

1992 A permanent maghet as defined in Claim 14, wherein the temperature coefficient of Br is about
: 0. 1%I°C or less.
18. A permanent magnet as defined in Claim 1 or 2, which has a Curie point of 310°C or higher.
60 19. A permanent magnet as defined in Claim 11, which has an intrinsic coercive force iHc of 960 kA/m
{12 kQOe) or more.
20. A permanent magnet as defined in Claim 19 which has iHc of 1100 kA/m (14 kOe) or more.
21. A permanent magnet as defined in Claim 8, which has iHc of 1100 kA/m (14 kOe) or more.

22. A permanent magnet as defined in Claim 1 or 2, which has a maximum ener y product (BH) m f
65 200 kJfcm® (256 MGOe) or more. e (BH) maxo
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¥EP 0 134.304 B2 17. A permanent magnet as defined in Claim 3, which has an
% ntTinsic coercice force i Hc of 960 kA/m (12 kCe) or nore. 18. A permanent
‘magnet as defined in Caim17, whi CM@ % of 1100 KA/m (14 kCe) or nore.
19. A permanent magnet as defined i whi ch has i Hc of 1100 kA/m
(14 kQe) or ns)u\eem&nemmagr;’daasd@f.mrmenh WHe RSY a (B818) nebR ot 286 U/ (35 Ma BN ol mBfe. 2
whi ch has a AhAipemranem eragnet grdefinedin Gldine3, nunich bés aABBkadax o280 kI 255 MIGOe)or Mibre.
more. 21. A r“r?ﬂ'maﬁ nt i 'PPéPs q?a“‘ﬂe'f@ﬂ@d \ivwcnaaiatﬁmmaxvmﬁ%w A “&G&% ) mera:x

of 250 kJ/[ ebyfLPER2 nehps in ?"‘7‘"}[’;8} ";K‘%%e meye.

Claim 21SJ whi cﬁ\ E réﬁ 3 0 e‘éé’bmﬁ'ﬂ Orr@é (‘?)('g )Pres g

‘per manent pmmgp.-aa.edefl ned |n CI aim8, whi ch has a (Bh) max of 250

kJ/ [err] (32 l\/GOe or nore. 24. A pernmanent nagnet as defined in

.Claim 8, whid s t'%&h F%Ohﬁxgeémtezgd’emal"ﬁ@mawe(s@m? FeSoBRyyyasin Rdle Symme

per manerf? Raghard s éﬁl%@ﬁ b hle 8 18, ohTil ol Sha 8 pRLERE Ll 1O O
% Pat ent aRSgh idegigmi Bo dder u@r’NoG JIHBE By, DRGNS RS Gesamte R, und

Per manent nﬁi@'hﬁfllcld%s Byaéscams E&G&E’dRs r&ﬁenﬁbﬁtﬁf&”@é&blﬁﬁ?&rﬁﬁ@alf@&fg@h&ﬂﬁ&dRkt]edoch

( BH) max voameiﬂ(ﬂemtéh Y8 bésgt, MOe oder mehr und ei ner

| ndi kat |'6n %SFR?'@F%SV |(=€ eFEet Ran2pprois aReariy %, dP'éZO

Summe aus ; ’“ é&ﬁ%}g ThodbhrUdE 81:005 rGLARR. 54 0 cie Summe

Sel tenerdr@geﬂ a, eut et, sow e R2

Zu i nsgesant Réemaﬁaénsrmrkes det Sme%r&lﬁetahld Dyn T, (IGtETHOPEr,, Thamgmnauﬁtedas
gesant e 22, Radu frisaespoh80 odiér aehd AenRbsius %mdndndé'stbmsenewﬁeim aeﬁ@ie‘teenz und

Sel tenerdn'ﬁ'? }llch mpgpest ng R ar Il au en R
G S e R R R e A
4 s 20 Aﬂt@rﬁf?p:/&&< mm.&e ﬁm@ﬁStM eenrké@%feerm:hf genden
Magnet i 2 hataimiss-lerte pietit pbgmrenérmem Eénd?&divwahles‘léhﬂag Hex{ReslessauSEisdndiagetit atcbBRMMN t
ei nem maxi mal en 25 Ener gi eprodukt (BH) nmax von 160 kJI n8 (20 M3Ce) oder
mehr und einer |Ind i 0 bkoer2|t ?\/kr t iHc v 80 'kAJm (10 kCe) oder
mehr, worin R die “aus R1 ;Q"a/g darste gpn denen Rl m ndestens
ei nes dgy Seltenerdvyget alsf,e Dy, Td% Gdi, Ho, Erszozm mad Yb bedeutet, R2 zu

I nsgesant 80 oder wW®hr MNbom % aus% Nd Andl oder 56%, WBezogemi auf das gesante
R2, und hi nsi cht- I5V°ch ¥és Restes aus mi ndestens ei nem anderem

Sel t ener dng drrmen R inoch | ns .e o _bes t

a rden a er m rzu atli e em dte vorli en dmme
HM zusat %L'ﬁ( e % d tat % ed etzten
System i mmaﬁaiﬁ egbbau&t bi's 5 Atom /oRl 12,5 bi s 20 Atom ¢

bis 20 Atom %B;thmwmwmm1wemow,emusammdenaunsas Momc‘}afms b:s
El emente MY ‘H°%"hé'|ﬂﬂlcé mf&'&me & B3 AtpAfechptragimo - V‘érte ni cht Oberschreitenden

\enoe, sqgt e & BREEAEIEEALONE 1 cace 2 DR of HAED™ T T
2 oder

3,3 % 6. Pérmanentmagnet nac Qch 1 oder 2, rin hr Atom-% betrégt. S % .
Mh, 7. Bermandifimagnet naclNlAnspﬁQh 1 oder 2,7worin ﬁ/peta;ﬁ,04 Atom-% betragt. 3,5 %

Ge, 8 &er@aneyﬁmagnet naciSAnsptuch 1 éder hworin R, etwa 1,5 Atm-% bétrigt. Bi ,

5, 20 ntmag t N Anspruch 2, worin dg zusatgichen Elemen;ng eines oder mehre@ degy,

%

V ot 4 E‘e"‘”‘ v oy bl uobB Bl LAl o b Refphl vl 21
oder mehr zusat rdmelaRe &ﬁEHQHBA DR 11l RBER, ddH HRACKYBESIMR REruAE B einer
Hochst wer tTeImpeguem wi3then F@C tﬁ\@dedSGteﬁhmramnlmimanWdénaikls achlich

ei ngeset zt eg&E&?Wé}tﬂ?ﬂf&h%@ é{g’%qr:l{:d‘sltodewdef ein m&lmﬂeerﬁmnenm'dglfféﬂmwam 160
Anspruck | ATt RUMEFCh, Al t erun ach dem S m
T e B B R N
:4500C und 80Q4, PefmanEi@mBFHaERHcAAGIDRICH N 36 zmsawﬁ&mo&d&hnzkramwn &30 kﬂ/n?ﬂ@l S
'3 Atom % WRel8ddyirsent Quibieistn % B 5 bis 11 Atom % und Co nicht mehr als 23
'At om % bﬁegﬁr? géér?ef"ﬁﬂe@@ﬁsmwm Aregiveh 1 9A8ch WAH%‘ER'DéﬁefIMQﬂI%W"Z'Cth*‘i’ pis P9 AtE)p ~%
und/ oder ne n der
ot o5 Dbl BT S ERR G SRS U ApRE o
0,2 Atom % oderpdmahwen&aebﬁafi\giach BnspRRR M8 NesHNNEG neﬁwpé}aﬁhko’éﬂﬁ@ﬁt%h Bk éfmkeo 1%rC
wori n Rko e@dﬂa“@nléerme@{mt% bet r Agt . 91 Per manent nagnet nach Anspruch 1 f‘(lader _
rmangn 0 O e n rig- r autweist.
]2_2 VD\g_'[ Ien Rl qg@;l S tﬁggﬂﬁ: n@cp% ﬁuﬁt 11 q«?gr?gerlgd rlgo‘ér:sl‘:o8 ﬁ%ﬁﬁvoﬁ%ﬁ% (12 kge)
der meh eist,

L 111215 20.FPhrmanentmagnet nach Anspruch 19, der eWNa THIURIONSKOSTZIGVKFSTt THE VOR TT08 kA/m (14 kOe)
65 oder mehr aufweist.
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EP 0 134 304 62 10. Pernanent magnet nach Anspruch 2, worin die zusAtlichen
Etemente M sines oder- nehrere der Ele- nente V, Nb, Ta, Mo, W C und A
bedeut en. 11. Per manent magnet nach Anspruch 2, worin Rl etwa 1,5 Atom %
und Mnicht nehr als etwa 2 At om %g&iqy S 12. Per manent magnet
nach Anspruch 4, der ein maxi mal es Energi eprodukt (BH)max von 230 kJ/nB (29
oder ﬁ’eﬁermuémag@t nag!BAnsPerchrBrreneinalgdektionskastritidkrsiv iHa obn 1108 8&/m (24 kQebr i n

Co rRIPT - ht At om % vor | |
Per Irrgngln&még?{m “’Aﬂr}%ﬁfﬁ HRaphucha . g SR st Siieprei et 20

At om % oder 231 BéHet na@ Anspruch 13 .deflk %ﬂﬁHEMWPrMQhBMPCWﬁO kagder
2, worin (mMGﬁenwaﬁauf karetitt zi ent von Br etwa 0,1 %C oder weniger

betra t. &8 1624. Permmmmm Anprugh demmmaﬂm@iereﬁnemlep@épkt@mw \©n12BekPuh k t
von 310C r,manent magnet nachAn ch 3 |

| ndukt .,mgggm m{" ﬁ ARG A LI Shep SR e b n BV 62
Per manent mage) eérmanaéntm bCAhsdrGeh 70 8ér o rﬁ'&&xrﬁa’l’@@k&rb@ﬂSMﬂBﬁhﬂakV&{@ﬁRJ/MQ(GS
1100 KA/ mgdst ddéiemem@wveﬁmhr aul Wi st. 19. Permanent magnet nach Anspruch 9,
der sine | nduRermaneitoagnet nephAnsarueh Veder 2, wogn RiAp eingr Mpngeyop bis@e P Atpehie vorliegt.
aufwei st. 20. Permanent magnet nach Anspruch.l oder 2, der ein maxinmales
Ener gi éi)rmwatcaﬁﬁkb max von 200 kJI nB8 20 (25 M3Xe) oder mehr aufwsi st 21.
Per manent magnet nach Anspruch 12, der ein (BH) nmax von 250 kJinB8 (32 nG0e)
oder nehr auf%ﬁ@mefﬂment pristé mnmmmeemmm dusyséraecFeCoaR dage leqes! R regpBiapntex

280 Kap “n&qé‘ i st 23. P
O ATy H s RO ey s o g PR RGOV RER DB B g o,
Per manent magnésk conaite A0S 11841805 oui@ilis @ Ny dBtléBopaY ABpatBia IfoléliﬁSde(riiSet (2 €8°))

od rrehrd’amurhvms gte a@te terre rar@ 3 .I'ekfusivarerRnaginedmp@cdnt Anspruch 1 oder 2,
worin Si | nlegit estémpeciians constifugpssentigliement. GWP%“?P@W? m'quﬂé‘&@ﬁélaé&t floths 12392

G T e e e e

possede ngmg{e

pl us et unerfet aanaﬁzﬁfuﬁé de\é&rl‘eﬁfafeb Wﬂadshtgrdﬁ)eg&ﬁtldﬁéwm‘,(i@Gh%) ErfPtn &sts et
dans i equel Riest estiiséditetolahdesddineu ples déiNddvoiR@e Pronar rapRiit &l totane dechi.ne Id festne
des t ess ekay mpies ups gyt feme {ﬂi‘hﬁ Pexe! wmﬂsé%c@ﬁ'gtcw 'G"?H’éY Gd, Ho, Er,

Tm et Yb, e résente des '{r ss ’ 0 uy |
estou de Bl%#v'd?g, steme eta @?@?{? mﬁt ﬁc%ﬁel aer{‘t %(? io né?géstg’rm ¥ (?25%3

aut r e t erdépassatit Q:as’\leb vevéarh ualboauddfpéarees mauasdnermr lenasé étint ducel, tv susﬁ eme
etant gonstitue essentiell enent, en pourcentage atom que, de 0,05 a 5 % de
Rl, 12,5 A 20 %de F@%o;t ali20 % de3f% HE&n0 % < I3, et le rests etant
du Fe. 2. A mant per ﬁ frltteg xgn '\querre )anlgptrope du systene
FeCoBRM qui possede wg prg@lwt 4056 en@;gl e maxgml emb,BH) nax de 160 kJ/ nB
(20 MEr) ou plus etomne Rmrce coswcitiaje intriggeque | Hetde 800 kAWnN (10

Koe) ou plus, dans I%°é|ueIWR represente la somre de Rl et R2, ocu: R est au

noi ns | ' une deg Eerre %,E?esémcﬁﬁ Si es gfans | e ouisorconst i tue ﬁ"[%“
cty o, B R R L e e

U ge dutg@ar rapport a la tota ite d e rest au nol ns une
aut r e terr e3rAmentpeimapsntiseisn o revelmdidation nou & demrtmuemanpou\ﬁenwge abmiqpe, 8 en'ﬂe

des el e NEQ’&'EG"E P’tﬁ"@ri'ﬁeﬂ%%vl\#teﬁl@ 151 Mé@awme@ us, ledit syste

et ant const AC) Iﬁ-‘ ﬂd' %@ @f%/ ué°“‘ dOD‘OS""é.' B0 de
R, 12,5 A 0A§h§€§§?1 atl e&%e%"p%u pltHn des

el emenfs addi Amﬁﬁmﬁdraad\&ueﬁbmuaméueha&tuae1dﬁpza$s:&nrteq@aa, by ondtalo Bl el | e
que speci fi eliment premensnt selant la |revendieation dtourd, dets IB@yel Bpest d'environM,5%ant Th| s
is the r eul?‘| ﬁ;(%‘ﬂg %’E‘%@F s g‘n la revendication 2, dans leqwtl eleme)-lts additinpnels ylg:omprennent

ents choisis dans le groupe constitué de V, Nb,’ Ta, Mo, W, Cr et Al.
55 10. A|mant permanent selon la revendication 8, dans lequel M ne dépasse pas environ 2%.
11. Aimant permanent seion la revendication 1 ou 2, qui a été soumis 2 un vieillissement apres frittage
4 une température comprise entre 350°C et la température de frittage.
12. Aimant permanent selon la revendication 1 ou 2, qui posséde un produit d'énergie maximale
(BH)max de 160 kJ/m> (20 MGOe) ou plus.
13. Aimant permanent selon la revendication 3, qui posséde un produit d’éner
80 de 230 kJ/m3 (23 MHOe) ou plus. e P erate maximale (BHimax
14. Aimant permanent selon la revendication 1 ou 2, qui posséde une force coercitive intrinséque iHe
de 800 kA/m (10 kOe) ou plus.
15. Aimant permanent selon la revendication 1 ou 2, dans lequel Co ne dépasse pas 25%.
65 16. Aimant permanent selon la revendication 1 ou 2, dans lequel Co est de 5% ou plus.
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EP 0434 304 B2 3 9s.Ti, . . 3,38 %z, 3,3 %H, 45 O,

5 % M, 6 ° %N, 7 o0l a, 3,5 % Ce, 1,5 %
Sn»5 1 % Sb, 5 % Bi , % Mo, 9 % Nb, 5 %
Al, 55 %V, et 5 o Ib1§6u306 que, |orsque deux 6l enments

add' ti onnel s;;My;nis PJrM§nenf§%n> 1} RGHIRA G S 4, dafls é&f@i‘% A& 8 ?t%mpkraR@esd Bt REy

rieure a l4g@nMahned e Rl al sant partie de celles specifiees cI-dessus
desdi t s el enBnAinaht pegreireetselt laap@udi€sion Bou Aiquiamvbsége nmprierit Cerid ders10°g ou plus.
T evendi éﬁ-ta I%‘%E%’ Atrrggt @rmwénlggm leyaadigtice Al quossﬁdewq forgs coeegitive dfprinsgaderifig deage
A une t T i en a tenperature d
pr6f erence, gnfge ° %‘ﬁ "gr %‘66%6’"3’1‘13 aforts, ‘Y PR TEN eveeruﬁ%iﬁg?\{mb%’mg%ﬁkoe) ou
revendi cat | og. Ainfakt p%rmslﬁn:&eiomualend.&aﬁmp%w@&eageneaua@m iH6I8a 1100 koS t140k@efbu2- 3
% Rest gwsl3 - 19 % B est de 5 - 11 %et Co ne depasse pas 23% 5.
Al mant pfer( %r_ﬁfn?e %%OPEEP fent ﬁﬁ%@d?‘@a@'iﬁtyﬁnﬁ oY1 gui Reasede I“EQLPéP“ leenes@prmaemleoy
etlou Th. evendi ca tion |l
Rl est DyMée) A neﬁgsr?eont rev?néi:a A 1r VeRd’ catulngr\{aliurgéh)?hx geans Eﬁl
RI est de 0, 2. %nQidt @érMSnenQQzlon la rev&dm&ﬁdﬁﬂ!@lq@ﬁdﬁ%’éﬁﬁh& vaelr QBH)nax aemndme@éa on
ou 2, :a:leQOeDe u:us Rl est d'environ 0,4 % 9. A mant permanent selon |a:
r evendi catﬂéecé)f Ee’mél%ﬁ’?S sqlondg eaverdicaiany 7, Quichssade yne valeurdBHimax gy 2R§rp/m® (32
per manent M)l ChEGRL S @ e I8 LWL ack SR ST Pl R e M
conpr ennemGdéljloQLka usieurs el groupe cons Irtue
Nb, Ta, Vb, M AaiarﬁfpenﬁdanenlEeloﬂlmﬁndﬁafoﬁﬂmt s GQuél Bi reav;ﬁébdmciaiquarsﬂ
dans lequel R est denviron 1,5 %et Mne depasse pas 25 environ 2 % 12.
Ai rant permanent selon la revendication 4, qui possede un produit d energi e
maxi mal e (BH)max de 230 kJInB (29 M30e) ou plus. 13. Ainmant pernmanent sel on
la revepdication 1 ou 2, dons |equel Co ne depasse pas 25 % 14. A nmant
permanent selon |la revendication 1 ou 2, dans | equel Co est de 5 % ou pl us.
30 15. Aimant permanent selon la revendication 1 ou 2, dans |equel le
coefficient de tenperature de Br est d environ 0,1 % C ou noins. 16. A nmant
' per manent selon la revendication | ou 2, qui possede un point de Curie de
3100C ol plus. 17. Aimant permanent selon |la revendication 3, qui possede
une force coercitive intrinseque i H de 960 kAWn (12 kGCe) ou plus. 35
18. Al mant permanent selon |la revendication 17, qui possede une val eur iHc
de 1100 kWn (14 kCe) ou plus. 19. Aimant permanent selon |a revendication
9, qui Possede une val eur iHc de 1100 kA/m (14 kCe) ou plus. K>
'20. Aimant permanent selon | a revendication | ou 2, qui possede un. produit
d energie maxi male (BHymax 40 de 200 kJInB (25 M3e) ou plus. 21. Ai mant
per manent selon |a revendication 12, qui possede une val eur(BH) nmax de 250
kJ/n8 (%2 M3Ce) ou plus. 22. Aimant permanent selon | a revendication 21,
qui possede une val eur (BH)nmax de 280 kJ/nB (35 M3Ce) ou plus. 45 23.
Ai mant pernmanent selon | a revendication 8, qui possede une val eur (BH) max
de\230 kJInmB (32 M3e) ou plus. 24. Aimant pernanént selon ia revendication
8, qui 4ossede une val eur (BH) nmax de 280 kJ/nB (35 M3e) ou plus. 25.
Al mant permanent selon la revendication | ou 2, dans | equel Si est
présentjusqu' A5 % 50
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