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obt ai ni ng pul veri zed powders having an average particle size of 3 [err].

85 Example 2

Some of the test specimens obtained from Exam
treatment with Al followed by surface

8

ple 1 above were subjected to the undercoating
~treatment with chromate to provide surface-treated specimens; and,



30 Each of the pul veri ‘zed povvders was then charged in a netal nold of a
ptessi'ng device, subjected to alig 55 gygpymegnetic field of 12 kCe, and
conpacted under a pressure of 1.5 tons/ [err] in the direction

perpendi cular to the magnetic field. The resultant conpact was then

Si nt.er ed abn the bihehand the r@mdindagreniett GrirBat¢ddsithe, suffRs-uktibated Spstimonsn EMRA giuE6fthe
at nospher espesifrbas wasithen lsubijdctodastha PlessedCobker Tesd (P.C. Thie ae atnbephere biecrelaiive thamidiel
body was f ofr85kkcat adenijemtirecal 128 Cagndergp freseard wiehkgf/ert?. Treough the RC.T. hatragapaiigrdins will

t here wer ebalsplatpth o tittecsu@Ee (9 thasnesinenrtbrgugbttheneairesianadf thopwondaprphasecto ipreguce a
di mensi o @®y 2gorpthpovdargThymthe FEC.Tatepreckiite e wiealuationedthe coroeion legistanep Pymarily dye to
nmagnet i ¢ f thejsigbilizatiogtof the hendaprphigde. The magnetic properties of the thus

obta{ ned per AR &5t repuligras coxalygied by hedengihed] f'mPH%ke’F il the surfses-¥ngted Hilpesied off dh o

1 bel™®w. TFI‘gf g °5'P°"C56 bepey aIR“t W?te@ a'bthEr'?hGWe?! “ﬂ}? Ie&s%d U'I'“' éﬂ? %’ftcawf the
m cr o- anal en 'F’ PR t‘bp‘%@@d "es
t he gr al,ﬁ rnr(;:ggle no?un ea n%{Ot ?%prgﬁen gntl ﬁeﬁl?&on’o&on

. ) one an artrcu exce

gi ven in t g é’f.n hﬁ il el ﬂm.ﬁttt—‘ i l.la sgrgft
boundary p in tﬂ?o s.s% esp dL ’E?fﬁpre
measured a ;hﬁ)ﬁtec; ﬁ\oW?aEﬂe 13 pr rhésgasameé%r &ﬂH‘ I?J) gse ftJ'&tsl

type peregeiimehReiiShot Re¥uid. t e conposition as speC| In this 1 nvention
possesses magnetic properties which are equal to, or h| gher t han, that of

the convengidpls Fe- B-R type pernmanent nmagnet. 45 50 7 EP 0 255 939 B1
[err] 55 Exanple 2 Sone of the test specinens obtained fromExanple 1
above wer e suibp &st specirhénstiNoe 218 Geahd @ & Tablg 1tas @Bthina flomBxbiplé\il abové hraw@tisubjgcted
sur fiace-2 r eaherasrfbcevtisbtment lvemrsalbjertdddo 1o cariosien-®elistinag @stin widhaith spperoensaves;heldind ,
8 P 0 268mogBerBdf analativieduritityeaf 90%a aidemperature ofrdat ¢ dver a loag peribedfttime rdcraleanated]
as the sur weatker-praofrtestiiToel tesiyenit wes svaluitad hy tereasp inpduanticotdipcaxidenpersunifawfacsaren
subj ect ed ®©beachepepimes yerpus tRplenally of timet dutipy Whigh the ispecigmen yesrbrlg indha-akgyementioned
rel ative haWosaherp- Bie gsagpsilis gfe shawpd Bipwe @ B resuliantsperimens aftepihisdest prodyee red
kgf /[ err. '“Fh il B‘Iﬁ fpis teﬁés P, aeceteraﬂt’féfﬁtté?mat;g W%W?Péhet?\P’P?f“qﬁé(W a"é‘t“é??'sfaf‘?ﬁ)rf’ftq‘ﬁe

surface of M@ difi plohiamef 8°'I98€fh’8%l?‘§" pf-{aq-totyagonal
produce a §'a'" E&sB hase T‘h §"|t 'eetl§f“’f§°"l"s A O‘? '%5{["? on
of the cor P%S 8 ? tsﬁ ‘e% 9 ‘t‘t* °vau ae “t%"@”%st‘ﬁﬁ‘fs 2%?

a om cC to the res ven i0
boundar y,,ph afca o or S| 4 Bl Y o el gh
until the 8 he‘gf’,i nL,thgW?i 8 surtace ecr men
bring about I|s ers t of tine | apsed unt|I the surface of the
speci men myefdiedd produced povvder Figure 1 indicates the test results. 10
As is apparent fromFigure 1, the permanent magnets according to the
present gsnvendpeinensthadidy rdlsridct tréatridnBivéto pRpdédIshsEsh the\Ebmpastionsd @lshevde T&RE
any surfacend pivetizaeent wasXdafibd but i idtintillingan Ny géxcoalainiag tt, 000 SityGéh, biGrivisé mnBe
i N conpari sans wadner dshBiampib 1t [heTable r2vspptimensal2 (e didmbicindluda®graad 1. Whase lspasieneas
subj ect ed twerst thsdedshy éraatochyecaieromsatirabed stempr @mospheréd lae180 o€ fap 36 drs- foretbe strevsiore .
The (speci neesistandei The waghetitotromiis were dnepsunidetpfcns arainafiencihe loprtoeidn ersislesde teshovhilane
magnet i clopisprebeftre thedest plaghevne Tahie3.(The foshiy weighl & thefrpedimans verbus the lapse of time

di si nt egr ata¥measuigded pdrisshawt 8 TARK 3-neasured. Exanpl e 3 The test speci mens
Nos. 2, 3, 6 Asfpearentin Teblps @and 3;spegimen Nef=8 - i1 whiehd [Ca and Aligid not giifer theylpss in

subj ect ed weight nor disintegrated, whereas specimen Nos 12 - 14 were classified in two groups depending upon the
total amount of rare earth eloments, one group suffering loss and disintegration on the surface portion and
45 the other not.
The specimens which did not suffer disintegration demonstrated the same level of the magnetic
properties within the measurement error even after the test in the autoclave.
Acordingly it is concluded that the corrosion resistance of the Fe-B-R type magnets can be significantly
improved by incorporating specific amounts of Co and Al. Furthermore, the corrosion resistance of the Fe-
s0 B-R type magnets is greatly affected by the total amount of rare sarth elements in the magnet or material.
Generally, the amount of the rare earth elements which are present in the boundary phase of the Fe-B-R
type magnets will increase as the total amount of R increases. Such abundant or excess presence of R
adversely affects the corrosion resistance, which, however, can be completely eliminated by the incor-
poration of Co and Al. Co and Al are believed to stabilize the boundary phase. It was further confirmed that
85 the copresence of Co and Al has an effect to reduce the amount of N in the sintered magnet to a half to a
third of that in the base magnet not including Co and Al
It is also concluded that even when Co and Al are not included, the Fe-B-R type magnet does not suffer
disintegration if the total amount of R does not exceed about 14 at% (and the level of C is low). This is

9



20 to thé surface-treatnment were subjected to the corrosion-resistance
testir which the specinens were hgf@é{; 93¢'gqt Nnosphere of a relative

hum dity of 90% at tenperature of [err]| over a long period of tinme

(accel erat ed weat her-proof test).The test result was eval uated by increase
i N quant i defieved totbh @tiribyiabie to{tiss nodprekensalofititCaduraig R-rich pleac in tisx@ondagyphaser sus t he
| engt h of t Furthermdsr the gbsoltie amodnh of azypes eppears Wets notdetiniiva fdr e calmsiee resistince 1w d

at nos pherdisintégraion).ewt onte inuthe sasa rwévers Higvand |Ah aféj ippinded But iT ke caseswhisteathesegrenitnens
af t er t hiiscluded;tRatherp thecdsfinitivel fRBr for gunpressiguthe corfogion isdhe tagtrel ¢f the dbeyndary tbhesa
test r&prabedyistilizingst hieGe endrAl oy Bbelimingting tee preseneecaf pxpassy Redehchoundary)phese, kehe
magnet superaghan tha qinimyny @neyst nepesgasy, 9 achieyR snedpauistiahighmsapelic Prorerties | ight ghthis
corrosj o r2SPech an (e bpe magnet cmRog] rﬁ&]‘“'gg%i' % Io5s|R injotalin, conjynctioy é’g‘g "‘E hase
of tRhe prableJoypk HEP%':{% ((L%Z‘E&F'%E% cyil @lsp Broyidea stabjg,basg, Foprasifin. (Note oWk 5 y
to apply ? Bsenen L “p a oré oA BMRTICR Ao A PRBAREM 0si on resi st ance
of this type of magnets. As is apparent from Figure 2, the permnent magnet
according to the present invention has a 30 significantly superior
corrosion resistance of such a degree that could not be attained by the
conventional Fe-B-R type rare earth permanent magnet. Exanple 4 35

Speci ngns having no surface treatnent were prepared based on the
conpositions as shown in Table 2 and pul veri zation was carried out by
jet-mlling in N2 gas containing 1,000 ppm oxygen, otherw se in the sane
manner as Exanple 1. In Table 2 Specinens 12 -14 did not include Co and Al.
These speci nens were tested by an autocl ave under a saturated steam
atmysplere at [err] for 16 hrs for the corrosion resistance. The magnetic
properties were neasured before and after the corrosion resistance test,
while 40 those before the test are shown in Table 3. The loss in weight of
t he speci nens versus the | apse of tinme was neasured, too, and is shown in
Table 3. As apparent in Tables 2 and 3, specinen Nos. 9 - 11 which include
Co and®Al did not suffer the loss in weight nor disintegrated, whereas
specimen Nos 12 - 14 were classified in tw groups dependi ng upon the total
anount of rare earth elenents, one group suffering |loss and disintegration
on the surface portion and 45 the other not. The speci nens which did not
suffer ,di sintegration denonstrated the same |evel of the magnetic
properties within the nmeasurenent error even after the test in the

autocl ave. Acordingly it is concluded that the corrosion resistance of the
Fe-B-R type magnets can be significantly inproved by incorporating specific
amounts of Co and Al. Furthernore, the corrosion resistance of the Fe- so
B-R type magnets is greatly affected by the total ampunt of rare earth
elenments in the magnet or material. CGenerally, the amount of the rare earth
el ements which are present.in the boundary phase of the Fe-B-R type magnets
will increase as the total anobunt of R increases. Such abundant or excess
presgnce of R adversely affects the corrosion resistance, which, however,
can be#onpletely elimnated by the incor- poration of Co and Al. Co and Al
are believed to stabilize the boundary phase. It was further confirned that
55 the copresence of Co and Al has an effect to reduce the anbunt of N in
the sintered magnet to a half to a third of that in the base magnet not

i ncl udi“ng Co and Al. It is also concluded that even when Co and Al are not
i ncluded, the Fe-B-R type magnet does not suffer disintegration if the
total anmount of R does not exceed about 14 at% (and the level of Cis |ow).
This is 9 EP O 255 939 Bl believed to be attributable to the

non- presence of the abundant R-rich phase in the boundary phase.

Furt hersgore, the absol ute anmount of oxygen appears to be not definitive for
the corrosion resistance (or disintegration), not only in the case where Co
and Al are included but in the case where these are not included. Rather,
the definitive factor for suppressing the corrosion is the control of the
boundary phase 5 either by stabilizing it by Co and Al or by elimnating
the presence of excess Rrich boundary phase, i.e., nore than the m ni num
anmount necessary to achieve the requisite high nmagnetic properties. In
light of this

10



aspect an Fe-B-R type magnet corrp05|t|on containing 14 at%or less Rin
total in conjunction with the allowphy ss5g3¢9ad1 of inpurity (particularly C
etc.) will also provide a stable base conposition. (Note, however, the
presence of Co and Al further stabilize the base conposition even as the
material.) 10 20 25 30 35 40 45 $H1R5210 EP O 255 939 Bl Table 2 5

Conposition (at% Oxygen C (ppm

(ppm No. Nd Dy Ee B Co.. 10 o) 15

0.5 69 7 6 1% (213500 17¢ 10 14. 5 0.5
70 5 6 promposizipy (2 220 11 08y&en 0.8 71
7 .. 6 2 T5200—— 190121575 ] (gpx'é) 77 (ppm) 7
- N\ Né20D nNa 40 13re 1485 <co O0ab 8 7 -

- 6400 220 14 13.5 0.5 79 7 - -
5500 180 pO 25 Table 3 30 Br i ( BH) max
loss in"eight 2(A k& * (%de)* 8 (Mabe)* &  13.9 65‘8°17.1 Ph8 34. 2
0 10 12.41,4 1% .8 5 35. 7 7 6 20| 355%30 12550

15.7 3609 0 0 12 12.0 14. 1 34.9

17 % 40 131 11255 0.512. 871 737.6 6 2 5200 196110 12. 7
9.1 s J7.2 0.45 * _1 kG = [grr] Ce
= 79.8 B2y B-fece 93 77 7. 98 k J/err]50 EX&PIe |5 B&%%d gn
the conpositligg ap ghewn in, kabl e;¢ and,ot herwi se [n|thggsgame jmanpgg asj in
Exanpl e 1 55 magnht speci rrens wer e produced and neasyred for tlhe anmountjs of
oxygen and danlkon| arsdst he nmgnetiggproperties to be $howdobn Tabl e8d. The
spegi e wgre tepted in an atnosphere of a 90 % rel gtive hunmidity (R H)
at [err] and-naeas ' ' ' o—of—t-he-

speci men. The result

25
Table 3
30 Br iBe {BH)max loss in weight (%)
(kG)* (kOe)* {MGOe ) *
9 11.9 17.1 34.2 0
10 12.1 "~ 16.5 35.7 T 0
- .
1 12.5 15.7 36.9 0
12 12.0 14.1 34.9 17 %
" w 13 | 12.5  12.8 37.6 1%
14 12.7 9.1 37.2 0

% « 1k = 100 7
1 kOe = 79.6 keA/m
1l MGOe = 7.96 k«J/m?
50
Example 5

Based on the composition as shown in Table 4 and otherwise in the same manner as in Example 1
§5 magnet specimens were produced and measured for the amounts of oxygen and carbon and the magnetic
properties to be shown in Table 4. The specimens were tested in an atmosphere of a 890 % relative
humidity (R.H.} at 80 °C and measured for the change in weight per unit surface of the specimen. The result

is shown in Figs. 3 - 6.

1



is showmn' in Figs. 3 - 6. EP O 255 939 Bl Fig. 3 represents the change in
wei ght” in the case where 2 at % Algp §oBse§eBi and the Co anount is changed
fromO,- 6 at% Wwen Co is not present, the corroding rate expressed in
terms of the change rate in weight is |arge, whereas the corroding rate
decr.eases t Eig.ahrepretantsitied shahgsvin weiglitlin tibtcase wHes 2 aiphsA ipresenicanditizel Co gaounidel Of
time as tdveng@biramDdu Gtat%.Véher &e denot present, thé-cgrodidg rapppresad B terine oitheachgegsiraje

wei ght i rin whightd® degewibaress Afe ¢oyodingt rajor decreres dmah extremey lawntg\eh efter thadanse gbel
from 2 t cedaimperipd quE‘eéﬁtS!ﬁgPﬁ@Oqﬂhm@eﬁsﬁﬁ wei ght decreases with the |apse of
time while Figet CP@@P%FSF" ‘i“é‘hd'e WRight Ene sesesrharer M 1§ AY eesent apd ther{e TRpuBinipuNt .

I'n corrpar‘ihg'ﬁﬁd frem R @g& °*}$“5W$e'ia? 'AI‘”GI'Q'élt H?ﬂ’ea e¥ibpthe d@ﬁ‘b Ak tipe,while the

gr eat\e/r QCZ"H °°F ‘t ?"‘tt "‘Pﬂ’ n t% '9 d: 1g: fé’ﬂﬂ%ﬁh‘
mor e “<i grﬂo F re er nth e g!

ef f ect ﬁofs"’é&‘iag '{L e'ﬂ 1’"" 9? agi) B Z?Z han ?Z agéo E
not inc o ratm % &0 is c C:Eéf Qn htI S
achi eved mnhﬂ%@ cFé é Al aW%ﬁ‘:{te@a%e eU(i re:

magni t udesoRiipk Qoﬁi Wedxeﬂu We&aﬁos%h%s es Wi t ' ncrease ' ” f

amount . Bas aghnerhofelhaded Gifthe reult 36 TAoly )84 19 Snilchily irh el WRsHE SR qfnom of Al
cont ri RuUt@S., 1 8rod) RRoMBRIIOMAGIRN Heitdhad BAeEHEUSE W iRdlods® & ColwhBIE Al.is Kokl profAL NOT €,
based on t hes eR&ssdheRinatad) tho dynergiciGefibc of tHgMioresadst oFyCa SRAT A Vi the R R ayps el |
amount Of maynetd s (significant th iapAdind heC Eulosion Bdistandet &3Owghas IlC ploddinls high ntgaétiease
wi th i ncrpemaieof Co when Al is not present. As discussed herei nabove, the
synergic effect of the copresence of Co and Al in the Fe-B-R type nagnets
is gige feaple6in i nproving the corrosion resistance as well as in

providi ng high magnetic properties. 20 Exanple 6 Based on ingots having

t he conposi B en igotaprying ths camppsitigns of Nas; (i and17 of halie 4ysppsimeaheoaiaifing different

di f f er entameH®i Ak S werp Prepgied as follaws:-li)dst-milling: the 1"6%&'8“‘ M2rg3s @8 2 pPiverizing mediem (@4 g ot

usi ng er vip: a@) f'éi%p Veﬂfﬂ"%tfy ez m a9 aﬁ?lg (or@%n'crf,u - SO'( °f; Pfg') ® puverizng

pul ver i) | ?plec"ﬂ%q ixin 6 V}fés 1T ne sol vent .

€.9g., f l C)fn I}he a n, Ez\gg ap |I tlon ?H% ma etlc gl‘)at ’ég Tg e§ %§ r?f%?' for

it S %%%geé’ Ll Sy lsd & LT L
by S e ordl) .?Pces%mﬁl RIS b bl ot O k25!

f U” heg, ﬁsﬁﬁ {hs%é 1943
kCe anlgss SRl &r’hmfsﬁe’%ta?ﬂe bfaentd & AVBh WRén € REeRRS, PhrtcuRaty ot 485 300 pbn0
at nospher & nte. 90 /o R H at [err] to neasure the change in the magnetic flux

by using a hé Gx agpafedt from iR Ex@mpibs, Ihed pRsent) Wéhtidr cdnl Gimindte #BE surface Adatént for
appar ent improlih@the Corrdside rdsistdicel A BBthel SURICA krbatmént Siag 86 asplist, tdd. HiWaves Atesutfsive C,
howevess tdatneniodae beiquifel sitpliicdds ordergoigive e aorhplate Coriosion rbtesionn b.gl, k@inpmgregnaiiva Of
Al even weitarepGyionthe diegesin wilbbe sulficietar | y at about 500 ppm C or nore. As is
appar ent fr Senfartthe Bresanpinestionttae bganaiseanbed withaafeiease te particular embrdinwents [fereoli itf ace
t r eat nent shpwd, howeyerphe mptpdtthad chianges @rd wedificetiohssmankeemads, by thosd-persora gkillectin the art

t r edt pent withiythegist abihg pregent inveesion pioigerpa¥ the RissentinYestion ag Beited dntherappended glaifye-
quite G nplified in order to give a conplete corrosion protection, e.g.,
resin inpregnation with epoxy or the like resin will be sufficient. So far,
t he present invention has been described with reference to particul ar
enbodi nents thereof. It should, however, be noted that changes and
m)difi?&ations may be made by those persons skilled in the art within the
gi st of the present invention or scope of the present invention as recited
in the appended clains. 40 45 50 55 12

50
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EP 0 255°939 Bl [err] 40~~~~ 55 13 EP 0 255 939 B1 1. An [err] magnet
where the principal phase is dﬁ ;ﬁ’ ﬁg@é structure, which has a

[err] rich grain boundary phase an I gh corrosion resistance,
conprising: 40 as R0.2-3.0 at% Dy and 12-17 at% of the sum of Nd
and Dy; 5-10 at %pB; 0.5-13 at% Co; 0.5-4 at% Al; and the bal ance being at

| east 65 at % Fe, ch g,cn,grlgeqol n.tthat] & ldads_r|of egceggc 1000 ppm
preferably 700 pp ancl-i_!]: @els~nos [exgedd £908 p_.gr]uﬁl"ef eggbty 1000 ppm
2. An (Fe, Co)-B-R qpeet " Yhier T He grinci pal_jphdse i's |of tetraconal
structur& which h oa_;,utaigl oZed IR- 158 | . {1 Lilgh fakdi g Jhaynd r',y phase and a
hi gh_corrosion res stgaﬁ C&S Serjos Rs(.3-13s0 «at]%: 12-17 at % of
t he sum of Nd and '";0"4 % (r’l?% C. -l%et‘%cg':%ﬁgn at%jll? and 55
0.1-170 at%of Ti (ﬁq)r Nb,w nd [thg Ldlange |hgiing (at jl&dsd, |62 jat % Fe,
charactefized in that ¢&8es—no qe_gé 2009 |pBM ifredf e:nﬁl:xh% &CO ppm and
14 [err] 35 Clainms 1. Al ( e, " do) -|B- R mdgndt__vherle_tthe lprilnci pal phase is
of tetragonal stru ﬂ’;’ur'qé, whii g Rdsed stladills4ed (B 'rc\eql"gcrgl rgoundary
phase and a high copr—om off i Bsli St{aRde? |CBPPi|sTnd™ (40 ®1%gs R0.2-3.0
at% Dy and 12-17 S‘ M =23 a4 S1%=H ST -113 at % Co;
0.5-4 atfp Al ; and |t B @%o%é B8
characterized in tat PPt refer"b+ 40 ppm and
Cl does not exceed 150 e leolco]l ~i o
- clvlvlvolw|w|lw|jawivwicnalololo E"E
“ ® * s < "
~ C B oX
a ~ B~ {t~|t~|r~fr~[=jt=fr~]t~] |
o -~ O w0
- § wlwlwlw|elwlwlelnlalale] ‘sl
25 .:a': LI RIRIR IS IS |8 |R|E|R|B
0 B B B B B Bl B B B el
[o 28 k- < [ =] [~ o < o (=] o (=} o o o
(E) a nwon
°l =l=l==s === == ===
% = o & é
. % & =
A B =l il e A I (o M I VIR I P -
*
85
40
45
50
55
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2. An (Fe Co) - B- R magnet where the princi pal phase is of tetragonal
structure which has a stabilized EP 0285939 Bf 'Ch grain boundary phase and a
hi gh cerrosion resistance, conprising:. as R0.2-3.0 at% Dy and 12-17 at % of
the sumof Nd and Dy; 5-1 0 at% B; 0.5-13 at% Co; 0.5-4 at% Al; and 55

0.1-1.0 at% of Tiecand/ or Nb- and the balance b 5 at % Fe.
characterized in {hat ol eXceed D0 700 ppm and
14 EP 0 255 93p Bl 3 ,‘aﬁn&zq!mow S0 1000 ppm 3.
The magnet as def| ned H of tt-he pleceding the ratio, by
atom c®% of the pumd ﬁ.l‘dﬂ_Nvﬁ@oIhe anpen| il el ement s
contained in the DAURC Qz'oﬂ)% b 534 "defined in
one f, the preced| rgoq e b2~k 9 0.2-2 at%
the total anount szq\lj_@@d 3 c.i_)uS | af Co is 1-10
at% 1 Al s Q.B=7 St fed sy o The magnet as
descri bed i n one p+the—preece BB —WRE boundary
phase conprises 5} 3.4 3 & Eeaﬁ%”@ The magnet as
defined in cIaimS;‘ié/r g rid¢h houhda idses a first
R-rich phase cont pithe L B.|2Ng ps Bhase contai ni ng
Co andisAl. 7. The o d S nDh& bFs | gl ai s, wherein
N does not exceed{f 200Q ppnj 2 préfetably [, 00O ppm 8. |The magnet as
defined in.one of}the]pracgelijf | ¢t 4%~ whef &1 h~okPolen [dBgs=not exceed
8,000 ppm preferpbhky |6, ppm} 2 g he[ mapgne IS defijned in opeof the
precedi ng gl ai ns, V\,ﬁi ¢h Bs| «an @it o ¢ it pregenegnie® avii ng ag gner gy
progue®® of at | eabt 51996 ety Terr ) —prefrergbt 3 .8—['err 35
[err]) andga coerki Vi tly El‘“Cﬁdfpé!} | @agie- V86| 6 | 811 d- |(&0 ey ef,gr@bl y
1,034.8 k @ m (13| kGe}—+d—An—{FerColBRrngnrpi—pley—pevee vmgrg The
principal phase ik of |t etria8qnal Eir SaigH \Ha}u &hl Balsga Sd o3| stabitized
R-rich grain boundamy [ph%sle—add 14~ hiTnh “coFT b& bl ¥ &<l Stlafde™donpri si ng: as
R 0.2-3.0 at% Dy pn@ 12- 17'2t/98 ¢*2 { M | QD[ ‘NN [DE:| 8|18 [at % B; 0.5-13
at% Co; 0.5-4 at Po 1 afd 35 { fie| Bal &nt& being lat Il edst 65" at % Fe,
characterized in fhat |C ddes.jnof £xceed, LQOD ppw pod (| ddes [not exceed
1500 ppm 11. An | Fe, ¢ )zﬁ-R magnet ~al oy “ppWer Whef € |t Nig Prii CI alnaghase
is of jetragonal ETTuUgtUre, WAT¢h has|a fO STEnI[ 1 Zed [R-T]i ch2 g
boundary phase and a hg@ G-Ol‘l'cﬁ)faiaotkd’ﬁis-l stvanN&e | «C rb Sfirfd: -

o~ ™ ™~ (o] ™ 42 (o] ™ ™ L2 ]

35
Claims

1. An (Fe,Co)-B-R magnet where the principal phase is of tetragonal structure, which has a stabilized R-
U rich grain boundary phase and a high corrosion resistance, comprising:
40 as R 0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy;
510 at% B;
0.5-13 ai% Co;
- 0.5-4 at% Al; and
the balance being at least 65 at% Fe,
45 characterized in that
C does not exceed 1000 ppm, preferably 700 ppm, and
Cl does not exceed 1500 ppm, preferably 1000 ppm.

2. An (Fe,Co)-B-R magnet where the principal phase is of tetragonal structure which has a stabilized R-
80 rich grain boundary phase and a high corrosion resistance, comprising:
as R 0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy;
5-10 at% B;
0.5-13 at% Co;
0.5-4 at% Al; and
56 0.1-1.0 at% of Ti and/or Nb; and
the balance being at least 65 at% Fe,
characterized in that
C does not exceed 1000 ppm, preferably 700 ppm, and
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0. 5-13 at

as R0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy;
. 5- % Co; 0.5-4 at% Al ; gp s 0.1-1.0 at% of Ti Fﬁﬂi&(‘lﬁllom”““l

and the bal ance being at |east 6

,939 Bc!har acterized in th

exceed 1000 ppm and C does not exceed 1500 ppm 50 12. The.all oy powder

as defined in ong of clains 10 and 11 wherein the ratio, by atomc % _of

the sumof Co and Al |taq, tihg qgtunti Larefeanth %Legr‘]@nt_g ¢otained in the
I

boundary phase ifs 0.$38.| £3.5The

L mecich{one of clains

10 to 12 wherein NBils A T4.8 é't‘%"[a(?iié"(.'?-fat'% Th& 4Gt al amount of Nd
and Dy being 12. J’% a!ﬂéé) S| < | B3 H18,31.% 1$ J{10fat% Al is
0.5-2 at% and | Sl leds t~ 682 4t86| 35 PO BB 14. The all oy
powder as defin 31 §= eg cr 1i8g % ?’Jsgyfger = 1?," i ch boundary
phase conpri ses ,:3'11) at,A)HCQ and odto dxseediing |5, a The al | oy
powder as definegd in|es ijneil4s Mrdriaiin cddicd |RinicsH 'Iﬂase conpri ses
a firdt Rrich nhaeconrairin Co _bilit not ; cond R-rich
phase containing @ #&nd Ag | AIBIRSIBRIR |BoRCIRIINZE Fe, Co)-B-R
magnet where the Brgnci ™ ﬂh’ése“’i s f"‘te%ﬂéﬁcr?%l %tm;tﬁrg havi ng hi gh
corrosion resistja [ bl Rsdmeseiis |raleadas {la ¢l s and whi ch
has g; boundary %% s%mgi %él %’) %gm&m%a&%i %t %‘,c)ggon, conpri si ng:
10 provi di ng an 1ngot| off am all oy consistiynglessengr afly|of 12-14.5 at%
Nd and 0.2-3.0 &t % Dy, =d Ct*ra?rrtche Sy pf~No-gnd |By | is | 215 15 at% 6-8 at%
B, 0.5-8 at % Co;| 0.5{S at{¥t7—Tarmg 13 ot TexgeeyT Ty 1900 ppr_n(é ~and ,t he
bal ance bei ng at} | a$t ‘38 at{% fes |ehdradter iz eds i mo { haf said |1 ngotsi§
pul Vvesi ze€@ to a |potider—By—wet—iAd gt B —SHEH—-E-66 ind _cdhti ni ng
chl orine @s sol ent ¢indgr| Lhe.¢qnditilqn|tbat_theresul {ant ,_pgwdé‘r “Hoés not
contain in arl afount_dxceediing ’I'—'»(Oj)pm and 20 theipao & i'%s =
si nt ered Under tlheZc{ ndltl‘ers‘!ih‘at ‘RHe 1 43U ANE | $B el &l | KD dy Fods rfot
include Cin an |angunt_€xcBddt ha- 1000 P o= QF i| = af- amolt | exceedi ng 1500
ppm iZh the sintdref body [t«q [ps dwb das g dundas \ t@ga@eéu@t abi v zed by Co and
Al agai nst corrdsi Bn{ 12.{ A|ST c,‘éss"?d? BT 0dU¢iTg A T FE, | &) - B4R areignet
al | oy powder wher e®t fie pri g |_Q?va_r@sev| S_ 9T _ 45, vle"glngfr_@ structure,
havi ng hi gh corrfosi on rgsrs*ta-n fe=if - Whr ¢~ R-Tgpréesents|rajetearth glenents
and i ch has a [pommyfaryptrasestabifTzed—y I\jio MaTA g Mt &org dBi on,
conprising:. providing gn ingqd {of fanfal by iepnsd $td hg esserd tal Ly of
12-14.5 at% Nd gnd 0]223.10% at™4 Dy, 5¢ t hat [the ~sgm of> N amdiDy is 12.5-15
at% 6-8 at% B; lse O-Ao—8—at-B0-Co *
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Claims

50

1.

An (Fe,Co)-B-R magnet where the principal phase is of tetragonal structure, which has a stabilized R-
rich grain boundary phase and a high corrosion resistance, comprising:
as R 0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy; '
5-10 at% B;
0.5-13 at% Co;
0.5-4 at% Al; and
the balance being at least 65 at% Fe,
characterized in that
C does not exceed 1000 ppm, preferably 700 ppm, and
Cl does not exceed 1500 ppm, preferably 1000 ppm.

An (Fe,Co)-B-R magnet where the principal phase is of tetragonal structure which has a stabilized R-
rich grain boundary phase and a high corrosion resistance, comprising:
as R 0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy;
§-10 at% B;
0.5-13 at% Co;
0.5-4 at% Al; and
0.1-1.0 at% of Ti and/or Nb; and
the balance being at least 65 at% Fe,
characterized in that
C does not exceed 1000 ppm, preferably 700 ppm, and
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0.5-3 at% Al ; not exceedi ng 1000 ppm C, and the bal ance bei n
at% F€, characterized in that the resybdsgde gingot is puI veri ’m"mﬂgmﬂm IIlI
by wet .mi|ling using an organi c conpound containing 3 chls0rknecasw s

sol vent under the condition that the resultant powder does not contain C

in an anount @xdosadi exgeel 36® ppprprbferaply 880 @ema boundary phase stabilized by

Co. and Al against corrosion. 18. The process as defined in claim16 or 17,
char act er i BedThermaghrites defingdsiniepe pighecPrededing elais.oyhewpd thegtio, by plemicds of thg sum of
produci ng an $aRnd Al heRmRurtalyAE s Rigments renigied ifchelaundsryahiaseiis0-410-t et r agonal
structur® haV| ng hi gh caorrosion resistance in V\/nlch R represents rare earth
el ement s arfd mmn%a%de&"q@t't?rpwftg?atefﬁdpaah‘a‘aﬁg’g 3%zed by Co and

Al agai nst corr ¥|’s 'z?fé’nﬁ?f%' nt o Y P TYgPelm ﬁ@fb?“"of an alloy consisting
essentially of Wi‘t%Nd and 0.2-3.0 at% Dy, so that the sum of Nd and
Dy is 12 5-15 agm °€§at°’° 8 at%B; 0.5-8 at% Co; 0.5-3 at%Al; and not
exceedi ng 1000 gﬁ he bal ance being at | east 68 at% Fe, 50

characteri zed |n that sa| ingot is pulverized to a powder by jet mlling

in N2 gas Wndfijs hiReCaNdidkied it RAd of bR 6r@c§kﬁh§ RimsP AHEGH s819 GBrich WoufdaR! pHlale N
in an anount @xprRYERE aPE a5 exstaling H8sdawder is sintered under the
conditiogs that the resultant sintered body does not include Cin an anpunt
exceedi ng B0 0thefgndlas Mefindd 7 tlaRiYS), Whbrein 6@ BCch Goud UMD pHaBd Tt dnipridel @ fifsk Riric Pthse
body t o provi ¢betaming Gol BatabtyAl,zhds esceidabiidhi phasd chntaifiiy Goreld AL agai nst corr osi on.
55 20. A process for producing an (Fe, Co)-B-R nagnet alloy powder where

t he princi fal Thiehaagnet & ddfinddeinr aganhaile srbcadiog whaims, wbereimd Haeg mot epceasts 2a9A ppm,
resigtaree i nprofialn1.000reepx esents rare earth el ements and which has a Rrich
grai n boundary phase stabilized by Co and Al against corrosion, rising:
16 EP 0 8255egnagned ps dp‘Pfﬁ'@‘i‘ i 979G ohihe Progrsting sfaimsn Whargin, gxyees flopss pqt ﬁ&%% APeY | y
of 12-14.5 at%fﬂldb'&ﬁﬂo [PPQ‘-3 0 at% Dy, so that the sum of Nd and Dy is

12.5-15 at% 6-8 at Cg | % | - not exceed

1000 pprffC¥ a 'twaet %[ 2 feqe %%fa' 215\;% %éy iags *;t’rtn hat
the ingot is %n‘e'{cv t east pre?ra %%81% én d hg
condition tha he resu ant e doe al n | n an anount

agai nst LOr I OghiPed A fdaR fh&$eSmd Q‘ﬁtgﬁj&m’o esidta

characterized 1 s R o e $2-1 72192 Ot thé sunPbiNdRRd gpt SO that N does not
exceed 1000 ppm5t1aa{o,hg resul tant powder. 22. The process as defined in

claim 19, characotsaela{s,edo,l n that the sintering is carried out so that N does
not 15 exce@d-4lB;pmm i n the resultant sintered body. 23 A process for
produci ng an ( Fehe HalapceBeilly anapatcts avth€s,e t he pri nci pal phase is of tetragonal
st ruct ur e havehagctaiizgthindiat r osi on resi stance in which R represents rare earth
el ements and Gidpestnotexseed 1R0mpEIRNg Cledops mbenseralrpOqpase st abi | i zed by Co and

Al against corrosion, conprising:
\/. 11. An (Fe, Co)-B-R magnet alloy powder where the pricipal phase is of tetragonal structure, which has a

40 stabilized R-rich grain boundary phase and a high corrosion resistance, comprising:
as R 0.2-3.0 at% Dy and 12-17 at% of the sum of Nd and Dy;
5-10 at% B;
0.5-13 at% Co;
0.5-4 at% Al; and
45 0.1-1.0 at% of Ti and/or Nb; and
the balance being at least 65 at% Fe,
characterized in that
C does not exceed 1000 ppm and Cl does not exceed 1500 ppm.

exceedi ng 2Q0g, t#etébfs% .%g%\sy aovtaemttwe BZRA chbBH b %%%ngysut‘amg%cﬁ'm a

50 12. The alloy powder as defined in one of claims 10 and 11 wherein the ratio, by atomic %, of the sum of
Co and Al to the amount of rare earth elements contained in the boundary phase is 0.5~10.

13. The alloy powder as defined in one of claims 10 to 12 wherein Nd is 12-14.5 at%,;
Dy is 0.2-2 at%, the total amount of Nd and Dy being 12.5-15 at%;
65 B is 6-8 at%;
Cois 1-10 ai%;
Al is 0.5-2 at%; and
Fe is at least 68 at%.
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20 pfovi di ng an i ngot of "an aIon consisting essentially

Nd and 0.2-3.0 at %Dy, so that tpogs8g8dghld and Dy is 12. ﬂ“mﬂmﬁHﬂ"mlll
at% B; 0.5-8 at% Co; 0.5-3 at% Al ; and 25 not exceedi ng 10 0 ppm Cr and '
t he bal ance being at |east 68 at% Fe, characterized in that said ingot is
pul ver i zeth {The allop powtier ashdefinedtin oriel of Llaigys i1 ® toal 3s\iHeretnnsid IRtbB hodnd@y oliasel camptisest hat
t he resul t ant30ptbeanddotexcerding ettt 8lin C i n an anount exceedi ng 1000 ppm or
Cl in an anount exceedi ng 1500 ppm and 30 t he powder is sintered under
the condi 15 Jhe aloh Rpwdenas dedined! in slaim i wheeinegid Foiph bawneary iphyse icparigerca st Fhricin
amount Sexce®itsageMaing Gogw b, e ajspeops Rugfpehate @R@@@dpﬂ@dﬁoo ppm i n t he

Si ntered body to rov de a boundarBy hase stabl I | zed b a| nst
COrri n16- Zyprocp ‘113?'8 log a &F ° %‘l’) a?"ﬁt e e pncippl Phase i ?fFI{?tQE‘t“é'r ‘é‘de'l n
that “The si é'n zﬁg"asego i Q{co, eh s sk, S 1, VDR e iy
resul t gnt 5| S a| n
boundary phzgﬁ &’fgn IB }i Stﬂ%ﬁggn 'F'E%*t%'éé%&%o% a"hozw%gt g’ %péh rtsa/o
and no nore g, a % ,' 't he bal ance be| ng predom nantIy rare earth

el enent s Nd(ﬁ 4;)5@0 25. A process for producing an (Fe, Co)- B- R magnet

al | oy pomderosvymwtame principal phase is of 40 tetragonal structure
havi ng+hi gh ngtchegasf,@{mogﬁh@ta.ace in which R represents rare eart h el enents
and whi ch ha rlaftelboif) atdéasi 68 appwsidar y phase stabilized by Co and Al agai nst
COrrosi on, ehartdrigddria) thapsaiy/ingtt OpudBrided G0 peWdetlby Wt IntilingQBIAG iab bighic compound
essenti al I y corftairiigy dhibrifie @t Skivdid uadeel the .canditiof) that the Bgyltast powvded tiods et cutain @l inNal and
Dy is 12.5- Bfouert é4cediing 1500 ptmBand45 0.5-8 at% Co; 0.5-3 at% Al ; not
exceeglztng 1 @&0powden iCsinterad] utderthb gdrdlitions that thegesuttant sietered By atods ek include C in an
char act er i z@ghoun exceedingt18@0 ppens K ingn aheuytexceeding 1500 @i incthie sinfered brovithenrovisie anet
m | 1ing usigundary phase pebilizpdiar Comd Al ageaifd coresian-t i on t hat the resul tant powder
does not cont ain Cin an anount exceedi ng 1000 ppm or i n an anount
exceedi ng 1% gy gyo ?nf?’oP’ 809 d% ('?P tﬁ?bﬁ@a‘i’“ 'n%l‘é’é pgf’%?bl"fhP'fe’ﬂe W"‘-‘@G‘ plisee g of
agai nst cor ! |, Stryed g s"é’? cﬁéfd‘”'?' %feci’feﬁ?"i%'a’ c3iah glements Q'E’d in
that the pulPVShl an'ﬁ'éfﬁ'a iy tsE %a@gjﬁogqjg‘i‘% b0 com?% Gondi

e o AR N e ity srons % hind 97950 T B b8
defined in gl ha ractertzed in that the puIver|2|ng S conducted
under gpndi %%td&at A in the resultant powder does not exceed 1000 ppm
17 EP O %’555,»89939\, B1 28. The process as defined in claim19, characterized
in that the Mx&é%&:h&t@ﬁp&ﬁ@ &iantering are conducted under conditions that N

i n the sint akesdiahsebiing @OSasi 6Bl at® ¥6,RRslackiddd v 29. The process as defi ned
i n cl ai m 20,thechéutia tigyol & @livérized toad pdwdier Piulvstarilidd Gdingl & rganidLoinBélind B6Hining
condi t i3®NS Thlorine dshedlveri uhder tHacconditivn | thal e rpsidRe povidiercdoes bt dditaif &l inl&H0&mdapim
30. The pr oeessdias!sdeppnn@crdavide @ lbaindary Bhase $tatiliaedt terGozaadl Al agaibdh adrrosibre

pul veri zing and sintering are conducted under conditions that ¢ in the
sintered bbdie doesss apdefiesddreaim 100r {TpeharadierizBd in theh€o fsmo mewdhand attef i ned i n
claiyn,25, characterized in that the pulverizing is conducted under

condi T i4on39- therecass fon profesing s ey SoitB-B sraerst whrse the pptcinakphasads POBtrageRal structure

having high corrosion resistance in which R represents rare earth elements and which has a R-rich
grain boundary phase stabilized by Co and Al against corrosion, comprising:
providing an ingot of an alloy consisting essentially of 12-14.5 at% Nd and 0.2-3.0 at% Dy, so that the
sum of Nd and Dy is 12.5-15 at%;

45 6-8 at% B;
0.5-8 at% Co;
0.5-3 at% AJ; and
not exceeding 1000 ppm C; and
the balance being at least 68 at% Fe,

50 characterized in that said ingot is pulverized to a powder by jet milling in N2 gas under the condition
that the resultant powder does not contain N in an amount exceeding 2000 ppm, and
the powder is sintered under the conditions that the resultant sintered body does not include C in an
amount exceeding 1000 ppm or N in an amount exceeding 2000 ppm in the sintered body to provide a
boundary phase stabilized by Co and Al against corrosion.

55

20. A process for producing an (Fe, Co)-B-R magnet alloy powder where the principal phase is of

tetragonal structure, having high corrosion resistance in which R represents rare earth elements and
which has a R-rich grain boundary phase stabilized by Co and Al against corrosion, comprising:
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32. 'The brocess as defined in claim 16 or 23, characterized i '
si.ntering is conducted so that the gpaj bk gga¥giat om ¢ percent, $m|mmmm"um"|"|
Co and Al to the anpbunt of rare earth elenents contained in the 15 t ® s
boundary phase is 0.5-10. 33. The process as defined in one of clains 16,
17, 19, 20, 2ARBoviding a Hgotodfian aloy eensizing essentialhadf 121145 pi%gld arfdl.2-5:@at% Pic baitiashe
0.1-1.0 at % odumTaf Nd ity Ry is m@.x12ai%s t hereof. 20 34. The process as defined
in one of cl &¥®8%IE 17, 23, or 25, characterized in that the wet mlling
uses a sol venQ5'§8ﬁt%H ni ng an organi ¢ chl oro-fl uoro-conpound--.
Pat ent an%prUc%32‘8’°A"l Fe Co) B- R- Magnet , dessen Hauptphase e| ne
t et ragonal e Spof greegin H 'ne stab

ttlsaﬂ g?ap d[erbyjet

Kor n enzenph‘&%@a' E ({o é .n ount
A omgg;? ot ookl o pfbv'fg [t "Bt ?S%F"""'\A'g‘g%“ b B o o o
t om % F& CI% 11{%8:&::55&1‘%9 ldEffﬁQd AR S éﬁgllactir%gtgn Ghat-09 Qo ﬁ gbﬁmﬂg%& Y& Rig 517 00

ppm und & b6 ok WekeSEsu d ppm erstel gen.
(Fe, Co) - B- R- Magnet, %ssenH'I’iﬁlauptep ase elwn%r tetragonal e Struktur hat und der

ei ne st abi lobSTRIdriRessiBs abiRbe R RIakP19) BHaRBBARE h.aﬁae tHe Rftefig 1 cdMIARut so that N does not
Kor r osi ogshbeséassdi1080qipn ,au,gv@m&ﬁts.nmgd Hedy- 3, 0 Atom % Dy und 12-17 Atom %
der Sumre aus Nd und Dy als R, 5-10 Atom % B; 0,5-13 36 At om % Co;

0, 5-4 At om23b Alprocess dor GrobiudinglanF€ rOofB-Ri maghet /whiere thel\idincipsd pitise Badf tetggohal structure
m ndest ens 65hadihg Mighocbrepsioe rasiagitce il svblich Blhvemyedents mare arih rediments ald @Ghidl0B43 g Panich
vorzugswei se graio bppdary phace Bibilizés(y Qopnd Ahegeimstigameions eonb@ty: ppm  ni cht
Oberst.eigen. wovidir®, anNtgghes an gissreensistingeassedtially ofoli2r1d.6 gtk N dech0. 23,8 piPd Bh @9 thelthe
dem\d'és Ver ha$mf§da%§!g'ed?®é$@f%in Atom % der Summe aus Co und Al zu der
Menge an in d@?a%%nzphase ent hal tenen Seltenerdnetallen 0,5- 10 betragt.
4. Magnet gerr‘&BséVh der vor her gehenden Ansprilche, bei dam Nd 12-14,5
At om % und Dy P3 s1%Aly %betragt wobei die Summe aus Nd und Dy
12,5-15 %&toml@ ’f—de' 1°° Ej‘é B olgn% Co 1-10 Atom% Al 0,5-2 Atom % und
al

Fe m ndest ens net B (S vor h
Anspr Uche, ,be har nz§lh Z}’Zs_g‘{’&lrg %2 %Zr'{g;e ana gﬁfl;i;g] glvetun ?Ehg%g:“g

Atom % Al nic gerra ns ru

R-rei che,G en%g 1 E' ré?iﬂﬁﬁ& tﬂ% éoﬁ&ﬁm hghﬁéc% @Hﬁt‘%ﬁ dﬁa bo&l} ﬁ'oe@ot u?chﬁé crlh it
it exceédin

0
A enthalt . UBHouRd dXEeedl 1008 phn n& ¢ flthe RiMehidbbdy 16 provide
Magnet gemafBa%lm@dwaﬁéemnf@rbg@a%wmgéméw Lese, bei dem N 200 ppm
vor zugswei se 1000 ppm 66 ni cht Cbersteigt. 8. Magnet genaB ei nem der

vor her geherademheAsrodesd kshdfinddan ciianm 656t 28) chinaétbriz8) A Ghad a) sinteaing? Is @omiatisce urieiOle
ppm ni cést Ooeonditien thdt.theliBsultant EiNtefdd Dody &hdin84a rare earth rich multi-phase as a grain bbundary
1111111 C 111iHesd/Isaid rardeartivEicretiti-prasad@iaiping 8o 3fbat%\Gor dnd ng elaerticha 15 3% b ahdcthe
der ein ani sobalanpebeingiprademinargnete eaith elenentsiNdand Pyi epr odukt von ni ndest ens
199,0 kJ/nB (25 M3Ce), vorzugswei se 238.8 kJ/nB (30 M3e), ist und eine
Koergiti vkragf & Rreqessy ton predpRingstne ffe. $9E-B maaneh gllay0 Pevder) wh%ﬂ'@ug'm' phase ig Pl 8
KA/ m (134K Ce) teﬁﬁﬂov«ihs@tc‘”’%hamg h Fé@@P@Bfﬁ%H%W RIPRIPRGAIH (AT afrth Q!R%eﬁ'@r?“d
Haupt - phase eliigh #ag e it ﬁ’&l“é’mgfj?’lu Rba5? stapized Y (Capad ALagaist Serrogipn. campKisip

R— r ei che Kor ng‘f’\é‘ﬂ‘%?gq L of 1ag|§ yeonristingireenialy PLIG 3R ahe Jd gndiPgRaiat™ Q(rfsﬁ/g]agff‘e

y is § at%;
6-8 at% B;

45 0.5-8 at% Co;
0.5-3 at% Al;
not exceeding 1000 ppm C; and
the balance being at least 68 at% Fe,
characterized in that the resultant ingot is pulverized to a powder by wet milling using a solvent under

60 the condition that the resultant powder does not contain C in an amount exceeding 1000 ppm or Cl in
an amount exceeding 1500 ppm to provide a boundary phase stabilized by Co and Al against
corrosion. .

26. The process as defined in claim 16, characterized in that the pulverizing and sintering are conducted
55 under conditions that Cl in the sintered body does not exceed 1000 ppm.

27. The process as defined in claim 17, characterized in that the pulverizing is conducted under conditions
that Cl in the resultant powder does not excsed 1000 ppm.
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0,2-3,0 Atom % Dy und 12- 17 Atom%der Sunmme aus Nd und Dy aI III" ﬂ

Atom%B 0, 5-13 Atom % Co; O, 5- 4gploEsYad\B1 wWwobel der Rest m u mtllmm””",
At om %.Fe betrlgt, 10 dadurch gekennzei chnet, daB C 1000 pgm 6Gnd*-

1500 ppm ni cht Qoersteigen. 11. (Fe, Co)-B-R- I\/agnetlegl erungspul ver, dessen
Haupt - pha28e The precese bs dafiosvaih elaBt 19 khamctetizetl inithek thkasuiveriaing asd alhietmgsaremndqcted

R-r ei che Kowndgr eandition thatkb inuthedsintérerbbody tiass Ketreressd H188 bt andi gkeit auf wei st

mt 0,2-3,0 Atom % Dy und 12-17 Atom % der Summe aus Nd und Dy als R, 5-10
Atom % B; 29 ,Tge process as definegin plpiny,20;phargctasized inthglihe pyljerizingigjcqydurted “(BdeAF‘B‘Hit'WTl

und/ odér me%ﬂﬁheﬁﬂtaﬁégﬂdem%ﬂﬁ%ﬁ’@ﬁ%d 1@Bt’ﬂﬂ%m%Fe betragt, dadurch

gekennzel t daB C 000 :pd ht Uber st ei 3
Degi er gffwegl?ﬁk 'a%' ? ¢" ”}g} vpiindy 305 SRR condicto
Ver ha n| s LTS GRHHUERE 'edbﬂ e§§/"° ge&re Maus Co und AI zu der

Menge ap 4 Tﬂ? sEQsZ&’eﬁf?‘e SQ%%" ?Ergé izsth En%ﬂtﬁé %}%Lﬁlg .iéo%&.b cﬁg’mﬂ&gt-

13. Legieru
12-14,5 Ato%‘rg un(f suﬂ% 5&3 etrag vvobel der Cesant betrag von Nd

und Dy 12gbhe pdbbadudiftd inQlaim & &28, Abadh ﬂd et Be sinteriny id BorBh B s thdtthe

0, 5-2 At om %tid) f&rnﬂd&%&f%um@ﬁC&Ml%th@%&ﬂiof rakétearth SinSHid iR iH He
genB elkyiem ql,e.snd pRséRS-100 bis 13, be! demdie R-reiche G enzphase 5-30

Atom % Co enthalt und 5 Atom % Al nicht Cbersteigt. 30 15.
Legi er ungsp uhe procege as delinellris oWt Hlaithd 16, 12! 1902823] bieesReharactatzed ittt ngat éurterne
erste R-rei diviadd3teistq atthi of TICNb oratigurestherbdf. Al enthalt, und eine zweite
R-rei che Phase, die Co und Al enthalt, aufweist. 16. Ein Verfahren zur

k4 uPly Toe nprocest Fedefingd- iBomR: Kiglgimst18n17, 2fe 9152 chiskeclerizoth indbat therwet milling ugpsnral e
St r ukt ur hatsolyasticagigining pherganisteblodipgreradmepewisest andi gkeit auf wei st, bei dem R
Sel tenerdnetal l e darstellt 96 und der eine durch Co und Al gegen
Kor r osi onPaemignspriche t e Grenzphase aufwei st, wobei das Verfahren fol gendes

\l/JvreTngln?t urye%‘{?%( n st en elifr{%:EE;oolc s a S %h\ner I%(e |‘%£gﬂ%§%blﬁegtge dim
aus Nd und X &1# % eaus { ;5. Oxo%étlg)r&

0,5-3 Atom¢ ol e%

! % be
m ndest ens dd?t:?; ‘i’ Jar; g)1’00 g‘ orﬁl
durch Rl mahpsyp dghdung e| ner or ganl schen Ver b| ndung,

al s Ldsungsm ttel enth It unt er der Bedi ngung pul verisiert w rd daB das
er hal t eneg Pykg/cy)-BH- M@Jﬂetchesgﬁhﬁdubtpwa@@ olb GdiagdWBIB ISttt haDEHA doP Bhélléfame% r-und
das Pul ver u&iémKomglenZ3ashasedind Gin@Rshé k&raa@’bnémwldugm&fda&t it hal t ene

Si nt er k6r pero,23,0121mSCs Gyhuabl t12)D Atoii-% der Stiwhe alisSNA GRHODY PIERE 5-10 AtonPTER; 05-13eN
Cl - Gehat t voromatectd; OSehAtoaiss AL Dik00,0{0.00 Adand-eTi Qing/odemNe; webeicder st Gindastehs/ 45
gegen Kor r oitami%SHedeirdgt,si ert e G enzphase zur Verfigung zu stellen. 17.

Ver f ahr en z dedurr gekerinteichgpt.adap) €51000-eprGolprzBysieiden (9 enpine gride@lUIREMs pnim, worziggswaises sen
Haupt phase el0peppme nicky Ubgyeigigane St rukt ur hat und das ei ne hohe

Kor rigsi onsbest andi gkeit aufweist, in demR Seltenerdnetalle so

dar st el t 3urlfipoped gemif eineg des H°’@SQQBP(H‘°’N°‘"§36’§% bel slpn S8 MerhaltpisAupgedriekt jncAtom-

G enzphase g ;Rk% umme s §30;ungh Akzudlar Mefigp am infdsy GrapzRbase gpifalprep Seltenerdmetaiien 0,5-

Zurverngun &n e| nes BI ocks aus ei ner Legier ung best ehend im

wesent | i c
aus Nd H%Sg éS\her el An% rgchggg Py -o Z:g ?;g g
0, 5- 3 -v Hl "% |§ nﬁ%ﬁ ig&g %fetra
m ndestens Atom % Fe etragt urc gekennz chnet daB der erhaltene

Bl ock dur gh igndgbhfeidémt ®F vorferdbRdndn Khsilidh, bePdeltdid R- ré&@%néﬁﬁ&lmm %di e
Chlor als L\fgbnliddiseAone st A mickt.ovstitbigt der Bedi ngung pul verisiert wird, daB
das erhkal tene Pulver einen Cl-CGehalt von nicht nehr als 1500 ppm aut wei st

urn ei ne eurmdgnét@en®riAnAbrudSs, bei dem die R-reiche Grenzphase eine erste R-reiche Phase aufweist, die
Co, aber nicht Al enthilit, und eine zweite R-reiche Phass, die Co und Al enthilt.

7. Magnet gem#B einem der vorhergehenden Anspriiche, bei dem N 2000 ppm, vorzugsweise 1000 ppm,
85 nicht Ubersteigt.

8. Magnet gemiB einem der vorhergehenden Anspriiche, bei dem Sauerstoff 8000 ppm, vorzugsweise
6000 ppm, nicht Ubersteigt.
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EP O 255 939 B191 1111111111111111 11111 IIt gogen Korrosion tﬂnmm

Geenzphase zur VerfUgung zu stell egp glfss\g3pfAhr en genRB Anspr Ilﬁmﬂﬂm,”"l ;
17, dadurch gekennzei chnet, daB nicht nmehr als 6 Atom % Co vor[i efent . :
Verfahren zur Herstellung eines (Fe, Co)-B-R-Magneten, dessen Hauptphase

el ne t et r agoriddgest Yemék pinem ltat vatedetimdencAnspritheh der b antrofrapes Bietstguiit gritedinem
auf wei st, i n Ehengioprodid op mindesiens 499.&kJdafr (27 MEDe), orrgsyeise 2888ckJ/ohd (30MGT®), lish dndA|
gegen Kor r 0siehe KoetlivkraftsiFe vere mirdestass 7R&0 k&yrn (P dRele Mpsrvasweisg LIFORGS KAVm (18 (kOp)
das Verfahr erfuM8iyendes unfaBt: 10 Zurver f Qgungst el | en el nes Bl ocks aus
ei ner Leigl erun bestehend |mwesentl | chen aus 12-14,5 Atom % Nd und O,

At om % Dy g‘ utupy "fﬁé‘t“i' aﬁte'"ea 8
At ong % B o “ °'EP' "° 1?'?:&%‘? %"Pﬁ%{g
wo(l;rerlr %Ier Res}‘t Aﬁ% SN ﬁb : G%nﬁ'eqoﬂadaB

der Bl oc m' eSt At grg g|C)ul verisiert 15
W rd, da der ejé er %@Pversé’ '5 cht abersteigt,

und das Pul, Ly &fe, é!éi-tBQi-M by ﬂh&gww &3h Mh&h-bnadd bifle te%%ngeeén&fuhﬁéttuﬁ@eas eine
Si nt er kor per s‘i'dbnﬁate QEQ df’&ﬂerﬁ}hzfs bind @Y hoRd RorbSiSHRbdBRAIgREIELunilish &t - Cehal t
von ni cht nehy2-66 AwodPR bydsha U7 ViRdnSde deBuRind QusiNE Ghd B9 ald Nt 58 A&YeNB; 0,5-13
Korrosi g st allbh-bs C@ro‘,594 ﬁomn/z PHaRE oAl Aleh-bdUgiing/oded Nb} %deeﬂbr FRSt miRddstens 65
Ver f ahr en zuraiwerstedelrigtg ei nes (Fe, Co) - B- R- Magnet | egi erungspul vers, dessen

Haupt phase el dagurtregekennzeiphing ldas St100dlpbmrund) &l 15000ppntlicht Berstoidenhe

Korrosi onsbesti ndi gkeit aufweist, in demR Seltenerdnetalle darstellt und
das ei ne dad2.clegi@ungspulvepgerpiiBgeimemiKdar rAmspriohe 90 alpd [11,Shek déne dasRVerkiltaik causgedrlickt in
Komgr enzenphademn-au dercsugime ane Be undjélzu derr Merige eminfdet Grenmiibase anthaitien Seltonerdmetal-
Zur Ver f Ugungslend$-thbetrfigies Bl ocks aus el ner Leg| er ung best ehend i m
wesentlichen aus 12-14,5 Atom % 25 -3,0 Ato m%Dy o daB die
Sunme aus M@ Legigrupssouiver gemss emeﬁrﬂeo/o‘\%ﬂp?"'k We’i‘ﬂ %’e' dgmdNd 12 1"’0‘"5 By 0.2-2

At om % Co, 0, Hom% %’ﬁ?t | dep, 3 e ¥ °’°d’°"§\2§b%?‘3d‘é°f“ %R
rr;[(rjlcr?est éhs 681 W Ber-oh l‘—\le %gf‘t??'g(f “"{f%dﬂ?‘g%teﬁgmggqﬂg , daB der Bl ock
durch Str a h]er%rq | uver extmt %er En t‘g dfonﬁuq %/518 (Shesl]-! ?elc‘m% ren ph?seaéadj as

er hal t ene uIX wel's
Sﬁln %
ei ne durch 30t h& &orrom 0 stabl I i sierte Grenzphase zur

Ver f Ugung g, &bﬁ uh ulvef aemﬁa&sb{%hf ANB& ol PR RS @Hr't%aslagelr%dé?&e AQeicHd et N

gekennzei chnegjg cél@bbricht APBtAR! Und biRS tiile RAPeiche PRAE id-EY dnd W &rfthiit ddfreid
N- Gehalt 1000 ppmi m erhal tenen Pul ver nicht Uber st ei gt. 36 22. Das

Ver fahren genel vorsidnUgh Hestenthiyd bindsh (FY SRR AMRYIERAL tiesséhd Raubiphiasdi éiiee otagoiale
durchgefi hrt swukidy nhatladd dbe sindindhe Kahdsiohsbefkragrait diiweist) Bdi idem anSdtibrivtdnielaly Persteltt
ni cht Unser st eangtder éid dustardoaint @ngegen Kdresiat stabilisiotp Greinpiasé buwdin,)woblei fdasd\aytaleren,
déssen Haupt plolgerdesiniastt et r agonal e Struktur hat und der eine hohe

Kor r osi onsbesZuvedilgykgsitdlloreaifesBiosis, au sinaldagidhurBaiestennnd ifmedsenitiichonchas $2-14.8 Atormel
der 40 ei Né untli9.2-B.0 GtomithPyAso daligdion Sutame exssi Nehunsh Rybils R<1i28116 o6y hsirédhe6-8
Kor ngrenzenphéiee-*a 8 fi8sAtom-joBei 0.%% Stoweie fAkhind richomefis iise 0 PP [S}, ‘wobei der Rest
Zur ver f [ gungsiigfiasiens & Ajers- °’°B'f%‘29k§9taus e| ner Legl er un best ehend i m

wesent | i chen $adurc 29-9'3?4" wmebrﬂaﬁ "? gwen ng%{

aus Nd und Dyg?? n %unﬁ Ugte d%( Ve l%tP mrer unter er
0,5-3 Atom % ung mtg ? der ene mt rR er emen @-éuh on, i eﬁt;'gv 100 ppm
m ndest eps 68 ﬁg ’ I-E%h r”l& ﬂ g@ %pt rche sion
durch Natl ma Itﬁ'lﬂ {ge e" er s ert
wi rd, daB das erhalt ene u ver ni-c In e| ner Menge, d| e 1000 ppm

Gober st ei gt ,4700&Hanéh zdr HeRteifl Mad %;Coﬁ% R-MogitledRioSdaRErS LRELh ,Hal?p?ﬁhbéel dine thtRd
das Pul ver Unidibie $RlkiPeR! RHLRIRMe B6% KinBlidnsh¥stiRbighGiR Bunisist, i€ 1aba!H SéiBnerdmetalle
Si nt er k6jpper WRaN uld daB ofb ABEh bENEEA dbhéh KHOSonDREmIBER Gronzphdde QUHRGS, WBBTRs
die 50 150&aprpinoigsindes ariviestkor per Cbersteigt, enthalt, um eine durch Co
und Al gegen Raveridgunguteliat alisis|Blogkscdus einérlegiarpiyctmetetbod irr\/ﬂssén@g:he'tgaus n2-$4,%8Ato@i%
24. Das Verf aNd emd g290BRtot0r%pPi sh ddiodie Samm@ 3ys Ndongr yhalg) 8Ki2i5r1 5 cAtanin Phelbolrigh aiss
das Sintern uAtwr% de0.5BeMPmGulg €58 AtegreTe ks endwriighti melttcelis thEP pem iz | wobeigler Rest

Si nt er k6ssper windestene 68 MorardFebelyhg, Mehr f achphase al s
dadurch gekennzeichnet, daB der erhaltene Block durch NaBmahlen unter Verwendung einer organi-

schen Verbindung, die Chlor als L&sungsmittel enthilt, unter der Bedingung pulverisiert wird, da8 das
erhaliene Pulver einen Cl-Gehalt von nicht mehr als 1500 ppm aufweist, um eine durch Co und Al
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S5 Kor ngr enzenphase enthglt, wobei die seltenerdreiche NE
bi.s 30 Atom % Co und ni cht nehr agpo%ggm%N enthalt und d “img m“m“m‘
haupt sachl i ch aus den Seltenerdnetall en und Dy besteht. 20

939 B1 IIIIIIIII|I|i111111I*C L M 25.

Ver f.ahr en z gegehioradsieh stabiigiead Beszpiidse 2EYpHguid Avbetpiet | sgi er ungspul vers, dessen
Haupt phase eine tetra- gonale Struktur hat und das eine hohe

Kor r osi onto¥efahrenioginéd Ansputhwéd ader 17.rdadwreh gokennkaichpabr difwichll mehr @lgrésAtemi% Cand

das ei ne duvelegem und Al gegen Korrosion stabilisierte, Rrei che

Kongr effizenphase auf wei st vvobe| das Verfahren foI des unf aIt

Zurver f Ug §‘fa@T°f‘ il 'é‘?"ﬂ%’gn%?' r&-Relyiagapten, o 99" s"“kt“r
vvese%y i che gdi "f4h I't “ hyei 0 egf gj
aus und :% %ﬁdls fﬁﬁ; %’f°?'3’bfta 'bs'ege 81‘?&"’" BorY= ‘@5”' 5 3
At om % eiﬁ A g)ugrpng: ot honiim We 558103185 AlSm:o
o s0fe’ bapre et e e A8 "'Iaﬁg d nais %’ﬁﬂs% aB?é e

NaBmahl en unief %\@ d%‘ mg%%nsg-s AshoTR; u |cht me H\ 6rwdi¥§ir or Rost
Bedi ngung p ,Mggtérglegp\{omy%q:gbetga@ as erhaltene Pu ver nicht Cin elner

Menge, die LEHYRn ypkbhideRinet 84sCtor BB dufeh ShrihinRinRR n Mﬁf@%nteﬂhe%édﬁﬁﬁ’ng%mnslen
Uber st @ gt , widitdamldbr, N-GBAaRI 8L eflatiohdn Kufverd 28007 bprl AIBHR NbQGIGIOSIdCAs PLIR iunleSd! t €
G enzphase BotingRy §esidter Gird,Lias tiét erfaltone Bfterkipeil diidh CGEHGTRB nidMSHshL&s 1006 ppm
dadur ch gek eté 2hbrc RiGhalt voia Botd ashiH 2080 prov Aufvesist, iMckinsi ddick ICA ubthAl @egenKorrosion

Bedi ngungen sebilisiektg Gfdniphbsevanr \ibyfugliagszuGitellenn Si nt er kbr per 1000 ppm ni cht
Oberstei gt 27. Verfahren gemaB Anspruch 17, dadurch gskennzei chnst, daB das
Pul er,rii  darfabren o iBeselinagsinge rFeiin)-Biitfddgabtiegiorungspliversadss@in Hanptphabrbine ot

Pul v&r 1000 gppsin $fiuktit hablyed dasegingt hohe orrosignshestingdiphel puiyeiptaiB damshh Salkanerdmetalle
dadur ch gsk&psisliupd flas eingforcl Lo wd| A cgepany E?T@PP'U plabilisierie: dirieighe éPmEE'&P'WQEﬁ‘?gen
dur chgef Unhr F“W‘?‘d“bﬂé'Bs W@W@H?’@Pﬁ(‘ﬁ‘i‘f ' 1000 m ni ch Uber stei %

Verfahren g Eﬁ'“ '°“t’i%1 ' 'R@'Fﬁh ren
unter #edin r{ﬂ 'ﬁ I1?§ o
ni cht Ubers %{% B\?]SB? w° °

k h
gekennze cf a.,w""";gua E"PF dxae fﬁﬁ@lé& %%%@%f{;f%% lon
Verfahg;n ustéﬁ veri si er en
|

unt er Bedi ngungen hrt WI rd m er hal t enen Pul ver 700

ppm ni cht 24 pas Sfeﬁéhga!‘n geAdB A\(@Jr&cﬂhfseéhegfmﬁé’ad&@ﬁ RBIsARLeidihe deE didSPulvedibiing Nso
gakennzei chriglchgeftiBfwikd) SasSien NaeRaltSI000 bpmCiMGRakdned PoNeF flcht tsbkkigitas Ver hal tni s,
ausgedrUckt in Atom % der Summe aus Co und Al zu der Menge an in der

G enzphasee. @as Vakdhen gamie Aispiner tiyeibdurdhayekddinZeichiidt, (et Hasgsinter8 o Jbrchgditihit afrd,en
genmaB ei nemddider NrGebati 100@ppbGim ethalten®d Sin@tkgrp@hichtiiberstdlat. dadur ch

gskennzei chnet, daB der Bl ock auBerdem 0,1-1,0 Atom % Ti, Nb oder Gem sche
davon ent & |Vierfahgg zuh/Herftellungs pinesciiiei£9)-Befi- Meaneide rdessan ﬁﬁmeselﬁlme tetiagonale Sydidyr 25,
dadug ch gekdnnundideheies hohg KBrrasionsbesiindigkeit aupisia il dom B iSaltenesdmetella dprstel|und der
ver wendet wioing, d“(ﬁhéhé{"ﬁé' S‘?anr'fpfé%ﬁe s@Hl'Sdﬂ“?l Fﬁrt?rchq/é?rmrmemgase rfifiypipty wobei das
Revendl cat i {gdahsen iglg hase r| nci paI s_est

de structur “f"B‘f 8'“ g ”ﬁ%besmhe'lgﬁ’q i ?'nt s
) d
Sﬁu?r? S i ?ﬁq qggtdg”%g aﬂgéfﬁ %'ggp di bl 5ol S;'Emé de

V
et a5e Dy; 'd ré?l :?Qe&?ﬁne da8 %Io@k Jugch K?aﬁlrﬁ hf;,ﬂ in einem L&sungsmittel unter der Bedingung

pulverisiert wn'd daB das erhaltene Pulver nicht C in einer Menge, die 1000 ppm Ubersteigt, oder Cl in
einer Menge, die 1500 ppm Ubersteigt, enthélt, und das Pulver unter den Bedingungen gesintert wird,
daB der erhaitene Sinterkdrper weder C in einer Menge, die 1000 ppm noch Cl in einer Menge, die

50 1500 ppm im SinterkSrper Uibersteigt, enthélt, um eine durch Co und Al gegen Korrosion stabilisierte
Grenzphase zur Verfligung zu stellen.

24. Das Verfahren gemdB Anspruch 16 oder 23, dadurch gekennzeichnet, daB das Sintern unter der

Bedingung durchgeflihrt wird, da8 der erhaltene SinterkSrper eine seltenerdreiche Mehrfachphase als

55 Korngrenzenphase enthélt, wobei die seltenerdreiche Mehrfachphase 5 bis 30 Atom-% Co und nicht

mehr als 5 Atom-% Al enthdlt und der Rest hauptséchlich aus den Seltenerdmetallen Nd und Dy
besteht.
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05a4'%d Al; et sO Iereste 6tant d'au noins 65 A)de
caract’éri se en ce que C ne depasse gpapossdag gipm avant ageusene &ﬂ'ﬂlﬂ!")!"ﬂ"ll”“"l
et C ne depasse pas 1500 ppm avantageusenent 1000 ppm 65 2.

type (Fe, Co)-B-R 00O | a phase principals est de structure t 6t ragonal e qui
possbhde un@s. pledaheensaun berkieltieg eides (FeCo)iBsR-Megngitegieruagspuherse dessenFHaupiphase eine tetra-

resi stance 6|gonedeSikiupnhdand das ejre hahe ifoursionsbestandighkait aRfweistn inydeime BrSsitenerdrptgliee s,

0,2 a 3,0 % diarspiit wnd des eipe 1durdly, Greunica Alsgngere Kereosisgy stabilisfoyte, Rreichg (Kpgngien@nphasp

EP 0 255 939 amjweist, wobei das Verfahren folgendes umfaBty 111111 1ill ! 1111 pl * C L M
S0,5i %3 %@@9@9““%"3@"&'"33 Bipeks Aps einef Legiequng besteheny, iy awesentligien gus 1r14Sdtom-%

reste etant G r?t?r‘q'f% P S0 deb die. Symype usiNelind Dy 12,549, Atom-% betrigt, 6-8cAiqm;%
depagse pas MOA apﬂf’g‘ % 7ot %@é‘f?ﬁ‘eﬁﬁt"@b@etﬁﬁfﬁmm PRAY an“ﬁbfﬂ&’g 'B&WW

ppm avant ageilz el e& Nz cgne? R det o Aﬁernreago Sz?ur 2\a mé”ﬂan utSEVerwen ur}IdI E\ast Il.tf%u S-
precedeng es, IR okom igu@ad E"m Bt it dnm i B g of d%pgf%rse

deCOthA'Q@g & benf Boersitlidt % Prﬂ%
phase de j oi r;{lﬁegignKorr sro@ﬁ&bllgﬁr’c ] nzﬁh qj%erfs ; eg?e{ nﬁ une

revendi cati ons precédentes, dans equol en va eurs atom gues, Nd est de 12
a 14,5 % By eabhréiegdhad lﬂ\s&uc% 16, %a&#lﬁ%ekérﬁzdi&ﬁ&' &0 WdivssicRR U Sl luntehe
12,5 & %b % Bedingungen durcRRRinA A& CIGA ShtshksfRr ﬂOO@-pﬂan%t udrsteagtt de 0,5 a 2 %
;et Fe est d au noins 68 % .20 5. Ainant solon |'une des revendi cations
pr ecedent egz. \aaatdenl mﬁelAnb;ﬁﬁH\tﬂ, pduack gdidnnzeichiist das Al PEverisraD tfdrcBedingudgen
val our s at om dytebgsfihB wird, 3188 Chil erh@ienat Pubentootl ppasisie tbepstéigtd’ Al . 6. Al mant
solon la revendication 5, dans |oquel |adite phase de joints riche en R
CONRY endo URS Yerfahminegemah hansiruchi th eladwchRoekennzeigheatt daBodas rRylverisiersn yaH , Sirgam wnier
seconde phas eBedingungencdyrchgeithrl wisthsiat N dop Siaterkfiiper 1900 gpm nightdhersteigs | on I 'une des
revendi cations pr~cedentes, dans |equel N no d6passe pas 2000

avant ageus 2re¥erahegemia Hinspruck; 30, Arduich agkenpasighnet, d’é% di"%g‘éY?ﬂf'?f%ﬂ P'B?f Bedingungen
precedent es, Yehaet(hg yird dag N&?@ﬂﬁ%"“ﬁ’é""ﬁféﬁ%@é‘ 'ﬂ‘fi'g prm 30

T

energethue gouso ent de 238, 8

k.J/mB (304 {
ety gftrrt?rt. P A i O
ai mant e type F ase principal o est de structure

t et ragonal @2, VithhrOseael ﬁndéﬂr@h W&féﬁ‘z§ bRRich békez6léhnbtOda8 uSs $liRtertl R HUAShgbIFH VArdEN

R et une residubaRs YeBbIRKE fusdedRKICIR IS Bor SuRTHSOdUs A0bt and DO L dBr MBRYeVal iR Wb
at om ques, 0, Gremkpitasd effthafiéhelgelRherdmbtalenlos- 96 ibeadta somme de Nd et de Dy;

35

33. Verfahren gemiB einem der Anspriiche 16, 17, 19, 20, 23 oder 25, dadurch gekennzeichnet, daB der
Block auBerdem 0,1-1,0 Atom-% Ti, Nb oder Gemische davon enthdlt.

'\/- 34. Verfahren gem@B einem der Anspriiche 16, 17, 23 oder 25, dadurch gekennzeichnet, da beim
40 NaBmahlen ein L&sungsmittel verwendet wird, das eine organische Chiorfluor-Verbindung enthélt.

Revendications

1. Aimant du type (Fe, Co)-B-R dont la phase principale est de structure tétragonale qui posséde une
45 phase stabilisée de joints de grains riche en R et une résistance élevée 4 la corrosion, comportant :
pour R, en valeurs atomiques, 0,2 & 3,0 % de Dy et 12 3 17 % de la somme de Nd et de Dy ;
5310% de B;
05213 % de Co;
0524%dAl;et
80 le reste étant d'au moins 65 % de Fe,
caractérisé en ce que
C ne dépasse pas 1000 ppm, avantageusement 700 ppm, ot
Cl ne dépasse pas 1500 ppm, avantageusement 1000 ppm.

66 2. Aimant du type (Fe, Co)-B-R ol la phase principale est de structure tétragonale qui posséde une phase
stabilisée de joints de grains riche en R et une résistance élevée & la corrosion, comportant :
pour R, en valeurs atomiques, 0,2 2 3,0 % de Dy et 12 & 17 % de la somme de Nd et Dy ;
5210% de B;
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40 " 5al0%leB; 0,5 a 13 %de Co; 0,5 a 4 %d Al ; et ler
d.au npoins 65 % de Fe, caracteri sgpoe8sass ByO 45 C no Ei“ﬂﬂﬁmw!m“l
1000 ppmet C ne d6passe pas 1500 ppm 11. Poudre d'alliage c .
type (Fe, Co)-B-R oO | a phase principale est de structure tetragonal e, qui

possbde une phe&e1F¥abiCbi;s6e de joints de grains riche en R et une

resi stance el €%%4& 9'Al;eorrosi on, conportant: 50 pour R en val eurs
at omi ques, 0, 0.2 806 da Tevamyedlp ; # a 17 %de |a somme de Nd et de Dy; 5 a

10 % de B ; 0,sepste Staphatay:moins 65 fp dp R, epranirisé eacoguel A 1.0 % de Ti eVou de Nb
. et 5% "G nedépasse pasJPY-PevanlageuTeRentTaO DA &t Fe. car act er see en ce quo

C ne d6passe p‘ﬂ§°.ﬁ?@?§°ﬁﬁﬂ58? PRE}: aﬁﬁtaﬂ%'p?i%e% 08%59"1500 ppm 22

1 25\/939 B%lll Ikgl III 111111

on Dt 8 svpgleas rcesntonydape Gauc et o ol 39%9? atog
o oTer e age S5 5 {1 gﬁﬁ@“ﬁgé onf %%’*g‘ T °°E']t°%{’ﬁtd?'f5ﬁ o5 %eras'ﬁ?s
des tefres rares’ contenus dans | a phase de joints est conpris entre 0,5 et

10. 5 18%.P(A%Bafseﬁn ‘NJrJe'dggF‘ev&@ﬂcﬁﬂr&#r&l‘.@@m&@sdaﬁselgﬁlgfjbrf:@‘ehrg %yt%mi’qge@Na-gst dg%'ﬁ

| aquel | e, eRgyal.eurs atom ques

la quantite t%ﬁésﬁdaﬁzw"/ﬂa dientitMotfé 8dd 6teie by sRnttie kD5 Y15

Best de@a8% Coesdtdedaa®d?% 10 Al est de0, 5a2% ; et Fe est d'au noins 68
% 14. Poudre ¢batdd pge el on | ' une des revendi cations 10 a 13, dans

| aquel | e | adi tm oftlia9s adke%j;8 Nts riche en R conprend 5 a 30 % de Co, et sans
d6passer 5 % dFedlst d'amarale@®.s at om ques. 15 15. Poudre d' alliage selon |a
revendi cation 14, dans laquelle | adite phase do joints riche en R conprend
une (pr.emi &r d\mpﬁhhg%onrlluoh deserevaRdicdlinnseprégéden®s, danailenueldaditd\phasetdeljpints sicheoerdB
phasé ri chece«mrwdcwbwamom@nes&ém%@@oemns#ﬁmser@%pwr produi re un

ai mant du type (Fe, Co)-B-R ou | a phase principale est de structure

t et r agonafe; '"éﬁyh‘f?i"” lpyevendication 3 dans ’@1“@’\)@&9 ghase 0 igirie gishesin R epmprong 4ng RIGBIRe e
des 6l 6mant ® ‘t‘f&&c'leéf‘ FEePnZptLo. mags neq, A ebﬂ?s*é‘if@dﬂmés*’pﬁ%@ Rigenfepanh ot Al

oot o i St ”f@%str oo P 1% 0 of 0%, SPet L D P 1
&145%deaﬁc'1’ eee" ,0 % de Dy, de maniere quo |a sonme deNdet de

de’ Og,n 3;8%[ m glo T e éggg (?e\rlr%r%icgtnoaé préoedenté’§5t{3ns gﬁue@l &y&nJ %éjg‘épgse QS‘s &0& ppn?’ %

9. Aimant selon l'une des revendications précédentes, qui est un aimant fritié anisotrope ayant un produit
énergétique d'au moins 199,0 k.J/m3 (25 MGQe), avantageusement de 238,8 k.J/m3 (30 MGOs), et une
coercitivité iHc d'au moins 796,0 k.A/m (10 kOe), avantageusement de 1034,8 k.A/m (13 kOe).
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10. Poudre d'alliage pour aimant de type (Fe,Co)B-R oll la phase principale est de structure tétragonale,
qui posséde une phase stabilisée de joints de grains riche en R et une résistance élevée 2 1a corrosion,
comportant .

'\/. pour R, en valeurs atomiques, 0,2 4 3,0 % de Dy et 12 & 17 % de la somme de Nd et de Dy ;
40 5310% de B;
05213%deCo;
0524 4% dAl; et
le reste étant d'au moins 65 % de Fe,
caractérisée en ce que
45 C ne dépasse pas 1000 ppm et Cl ne dépasse pas 1500 ppm.

11. Poudre d'alliage pour aimant de type (Fe,Co)-B-R ol la phase principale est de structure tétragonale,
qui posséde une phase stabilisée de joints de grains riche en R et une résistance élevée a la corrosion,
comportant :

50 pour R, en valeurs atomiques, 0,2 & 3,0 % de Dy et 12 4 17 % de la somme de Nd et de Dy ;
5310% de B ;
05813%deCo;
05249%dAl;et
0,12 1,0 % de Ti e/ou de Nb ; et
65 le reste étant d'au moins 65 % de Fe,
caractérisée en ce que
C ne dépasse pas 1000 ppm et Cl ne dépasse pas 1500 ppm.
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sans depasser 1000 ppmde C, et 30 la reste etant d' au '
Fe, cdracterise on ce quo |edit |i ppaosSdsomil veri se en une pclm"m"lﬂimﬁmﬂ”m
broyage au nouill en utilisant un conpose organi que contenant du ¢hl bresers =
tant quo solvant sous la condition quo |a poudre resultante ne contienne

pas .de Cl && Rpudmtdaliegedesvnd'wom teslo@adications 19t et| 14, ¢rpsidhqaelle 34 rappartf bre posmuiagd €S
condi ti ons quatoniguecdsripsonfre det @o at @Rk taamentitéal'éiforepis derrterrgs aavesthontéhue dard@da phase
quant i t e depcdsdeims est opprippmed$ ai#0.Cl en quantite depassant 1500 ppm dans |le
corps fritte lPour produi re une phase de joints stabilis~e par Co et Al

contre |5 d¥rioydp gnliage pelopiuge desdevsesinations dQid 12 dangrirauglie s valess dpminyegNdrstde

ai mant de typ‘@ \fé,%eo%-B-oR 00 |l a haseNpri nci pal e est de structure
t 6t ragonal e aya Yeﬁlgzo' @o i_ém'%ﬁ@@'t%ﬁgﬁl?@g AGF%F%JOO‘SS?"B@ B2 BER represente des
6l ments 40 €§tstd raraq Jares et gui possede une phase de joints

stabili sge par :spé: 3 gh,te;e | a corrosion, consistant: a produire un

| i ngot d”un all |=€gs§d.glgmgi é%s% essentiellenent, en val eurs atom ques, de 12
a 14,5 %de Nd e .2 a 3,0 %de Dy, de nmaniere quo |la somme de Nd et de

Dy, en tanhs pfaRdafi etsellgr?l'ulng ded rBvendicalibns 46 2 13, dans laqueiRGEdAS FESde FRrithen® 8
% deoCo; deo Qmpreft $a 40 & d!Go, 38R dBpaRsd? § U AV BRTLBRighes; €1 € reste
6tant d';qau noins 68 % de Fe, caract6rise en ce quo 50 l edit |ingot
résul tant a&tPdasrs \dGillibgetsen 14RGNHICLICH €4, [aars IRjuSsagRe BhbséBs! joints ricid el Ri dompramt
un conpose Oruhaprefites ghasy a6 R dohtenkrit Cb,andisnoh AN bt Wbl Secoitde\pA rictRUA H dntenant
condi ti on quocde Apoudre resultante no contienne pas de C en quantite
depassant 1500 ppm pour produire une phase de joints stabilisee par Co at
Al gont re 18 Ryordddppwrprodaie ud 8imaRy de &bé (5wl GirBifaol & phrek odricipaln e85 do strucTure
caracteri se dftragenalguayaiyngsiciglsa Slee i carosinepl B zdpesgente des Gléineniedes t1@s raresEp
0 255 939 Bj 16t qui posséde une phase de joints stabilisés par o gg_ﬁ]@oqtrpjlq coyrpsign, cppsistapt: + C L M
S* 19. Procede B@mduigr dingat &'upy Alliage eanstituessenigllomenteen veigyrs plomioles. ey 15k 34% %
princi pal e es{e Nketse PEAf % dp vy dogeanizresve lasomme A A bds Ry SfhieRt b Brigitde 3%
corrosi dh, oG RP raqé’gnﬁo des 6l 6nments des terres rares, ot qui possedo

4 8% de

une phase de jof’?n ins riche en R stabilis6o par Co ot Al contre |la
de D, ao.

corrosi on, consi Gion B'Al: ot a produire un lingot d un alliage
constitu6 essen énng g@pf‘m &“g@be s atom ques, de 12 a 14,5 %de Nd et de
0,2 & 3, %de Ryest é’tarﬁrﬁ'QﬁE\Eis db e sOMMe de Nd ot de Dy soit de 12,5 & 15

% en tanlt qQUO  Baradférisé en co Gud! Rt @ V88 gaiverfd8 Gh Une paudi® pardR magelgu mouillé en
deQ 5a3% " Al ; Qilisafian ToU& 8:8iqud CoHbnER Bl Biforben taflqud SHVERILR 1FEAdEonQuétid pBRId1S
68 % de Fe, C&laidhd coRieRrid pa€ddlbidnlqbshtits dbdaB@A15603pmP Veri se en une poudre
par broyage par id gludre @8t bokSde conbitivhs Y0éI R dofps Gritid ésultadting)ttnpledndd s W €C on
resul tanko nequadtitd tdépassentpPiaso piem bu @B G wARuntiE ddpsaemt #8500 ppMOding @ corps fii@Npouct
| a poudre est prbduiré treghsseds joinesSstabilisteipbki Gonet Algootrd lecaosips fritte ro6sul tant ne
conprenne pas de C en
17. Procédé pour produire une poudre d'alliage pour aimant de type (Fe, Co)-B-R ol la phase principale
\_/ est de structure tétragonale ayant une résistance élevée 2 la corrosion, oll R représente des éléments
40 des terres rares et qui posséde une phase de joints stabilisée par Co et Al contre la corrosion,
consistant :
& produire un lingot d'un alliage constitué essentiellement, en valeurs atomiques, de 12 3 14,5 %
de Nd et de 0,2 & 3,0 % de Dy, de maniére que la somme de Nd et de Dy, en tant que R, soit de 12,5
2a15%;
45 de638%deB;
de 0,53 8 % de Co ;
de 0,543 % d'Al;
sans dépasser 1000 ppm de C ; et
le reste étant d'au moins 68 % de Fe, caractérisé en ce que
50 ledit lingot résultant est pulvérisé en une poudre par broyage au mouillé en utilisant un composé
organique contenant du chlore en tant que solvant sous la condition que la poudre résultante ne
contienne pas de Cl en quantité dépassant 1500 ppm pour produire une phase de joints stabilisée par
Co st Al contre la corrosion.

56 18. Procédé selon la revendication 16 ou 17, caractérisé en ce que Co ne dépasse pas 6 % en valeurs
atomiques.
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quantite d6passant 1000 ppmou de N on quanfite depassant 200

corps*fri MM pour produire une pk%wzégegjgcmnt s stabiliseo parﬂlﬂlgﬂﬂﬂlﬂl "Ifl II I“l
contra |a corrosion. 20 20. Proced6 pour produire une poudre d*aldiage"potir *
aimant de type (Fe, Co)-B-R 00 | a phase principale est de structure

t et r agoNad.erroc#ié Mbur Ugtedulr€ Sih Hintent e GjpeIEE G)-BAR ol piss® princip@e Rst do swbrd e
des 4l ment stétigenalepayanising gisietance levégai la pussitided Brpréstriesdes diémpiss dsdertee ramsai ns
riche on R etsigbdis ew ghase dioiats dalgraing micheesn| Ry stabilisée HRGFP, oted AAIY'S 1aRprosion.
produi re unconsisigbt d' un al liage constitue essentiellenment, en valeurs

at omi ques, de aprodgirelup, Hgakda alllage capstitng| egsprtigiomgntoenyvalsury atgmiguesnde 122 148% or o
quo | a sonmee hibetie 08¢ 3% gy Dy.<lgimanigre quglasomme do Y sty Dy soit dogl3§ 4R35 “aregdent goy ¢
deB,deO 0, 5998 R4 de Lo, deO 0,5 3 % d Al; 30 sans d6passer 1000 ppm
de O et le r:é§tag§ B‘féﬁté d'au noins 68 % de Fe, caracteris6 en ce quo |le
Ilngot1 est pul 95’?@53«3;% fine poudre par broyage par jets dans du N2 gazeux
sous !3 condi P8R < (ol 'oeﬁorH E%_[atesultante no contionne pas de N en
guantite depa$§§§§é r??géu gﬁm B0 e 'odui re une phase de joints stabilis6e
par 200 et Al CONLIds bRl c§ Qhd B&L flidot 5p@vkrisépén%§%3uo§éagé?'Erdy?gerﬁyﬂﬁckaﬁ@&d A 19
ou 20, cara nglfx'sélgs 18 RorfafioHIHR 13 Boudk! e SiftdnkArlel CBRtieRiiRl pal té RGeh (YasidQIspaRSMIN2000I0 N
ne dépgsse ’ O ppmdans la poudre resultante. 22. Proc6d6 selon la
revendi cat i on 5l Qoudie PRl d08£1e BoralordUide eecorps! ftittéagsulta he driReanhel paside € agon
quo N ne 40quantits AéiRBRAE1000 Pprh A QoD Bh diaéité| d&passanp 2000r it dans ds cdrpsatrité pAB.
Proced6 pouprofliredikb ghase .t j@ntsittiilisébepat Gppet Al Eanire BaprrdSioR ot i | a phase
principalo est de structure tetragonale, ayant uno resistance elev6e a la
COT [ 0S4601R0. B0cAds pew pesieint eecbosre Halliagn eur diesant d iss(Fe.fobB-Real Iy ahasp gansipae une
phase’ de j obstids stietugrtgiragenalei ayiar upe réEistance £lovde; dsla gorjesipn, o Ragpréspnte gasdiéments
COrrosi on, 46 teres ryemet aut pestede unephasd gk joints e arainsgiene a9 Ry ptakilistq ey &0 ' §¢P U6

essent i el | elmearosiogrponeistastir s at omi ques, de 12 a 14,5 % de Nd et de.0 2 & 3,0
% de Dy, de menbreduise o binopt'uncaifiags eoastiyd essentiplienpgnt. gp vale f%‘?‘!‘!?s@*’g 50#-*’6%
tant q#o R dedld@t de §23;3fc% g Dygde maniére qudensaniag gaig,st %gyosfg 8 125,13 " et

sans d6pass@"t & ppmde C; et le reste etant d' au noins 68 % de Fe,
caract6ri se erfed ;ﬁ gfjﬂ:%%i.t | i ngot est pul vbrise en une poudre par broyage
au nouilld dane g idw_ 'sol vant sous la condition quo |a poudre
resultante ne e{ory éb 0 A8 & &N quantit6 dépassant 1000 ppmou de C on
quant i {4 depasg é%gﬁgau Ns 685 dFpoudre est fritt6e sous |les conditions
quo le corps flpbisfsl daSddl hdnb li%t SQHRIVEIRE 8n RAS pblRIC o broyhldniar fois P aE MNant
1000 ppm ni de (. ep QHdDh g8 12 HREIRS REdutantd B Bonkdhid Pt N én QuantBdépadshrit €0g00OUT
24 EP O 23m pd#Prodiire une phase de joints stabilisée par iCoiet Alicbritrsila dofrosidn] 11111111 111111
liii! 3l1a1(1 ! C L M S* produire une phase de joints stabilis6e
par Co et 21AlPrde6dst dofn laredicalicn ou Bcard¥basted @o Hud lo pulkdisation esh eifectés dnfad® ou
23, caract erqus R nedépaske pgsiob eprh Hark legedre ssullededui t sous | a condition

\/ 22 Procédé selon la revendication 19, caractérisé en ce que le frittage est effectué de fagon que N ne
40 dépasse pas 1000 ppm dans le corps fritté résultant.

23, Procédé pour produire un aimant de type (Fe, Co)-B-R ol la phase principale est de structure
tétragonale, ayant une résistance élevée & la corrosion, ol R représente des éléments des terres rares
et qui posséde une phase de joints de grains riche en R, stabilisée par Co et Al contre la corrosion,

45 consistant :
3 produire un lingot d'un alliage constitué essentisliement, en valeurs atomiques, de 12 2145 %
de Nd et de 0,2 3 3,0 % de Dy, de maniére que la somme de Nd et de Dy soit de 12,5 3 15 %, en tant
que R;
de638%deB;
50 de 0,54 8 % de Co ;
de 0,543 % d'Al; et
sans dépasser 1000 ppm de C ; et
le reste étant d"au moins 68 % de Fe,
caractérisé en ce que ledit lingot est pulvérisé en une poudre par broyage au mouillé dans un
&5 solvant sous la condition que la poudre résultante ne contienne pas de C en quantité dépassant 1000
ppm ou de Cl en quantité dépassant 1500 ppm, et
la poudre est frittée sous les conditions que le corps fritté résultant ne comprenne pas de C en
quantité dépassant 1000 ppm ni de Cl en quantité dépassant 1500 ppm dans le corps fritté pour
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quo le corps fritte r6sul t ant contlenne une phase nultlple ;
rares*on tant quo phase de 6 ] b 0io85deg g ai ns, | adi te Mgﬂ@wﬁwﬁﬁl
riche on terres rares contenant, en val eurs atom ques,

pas plus de 5 %d Al, et |le reste etant principal enment des el ements Nd et
Dy des terr eprotuil@se phesa dé joilS statiiséitad Go piodl conpre Bkairgesien.une poudre d' al | i age

pour ainmant de type (Fe, Co)-B-R ot |a phase principal o possbde une
o

struct ur e 24=-Progépérselbrela r tion 16 oy 23; casacififedoencade qunde Hittage osirPpdyl seus la ‘i?f'd'tR"
represente daue lporps fritté|r  epniipare ynerphase "F%P‘Qé icke enyigiresaes B’U@"‘Lﬂﬂ’é de
joints de gr dintssdergrainpeladiie H’!aseﬂuﬁiﬁielf%%@ toERS IRP5 ‘é’f"‘e‘lﬁ"t ehYAlquEs atamiquas. 5

cons_i stant: &e{5p8LRes Pls 885 76 bt '°d°%ﬁ'Ft%{'F 'f"&'@ﬂe"?,eﬂh%ef Epents, %‘rﬁyldgf egﬁserﬁr?s en
\c;ﬁlo ssa(@)ltomP ues, 0depr12 & 14 5 ‘Vd ur ar t%?e (F?‘ 90) Fgfn&?: asr% ;;[,]apg;ebre
deO, 5a8%deCo PoHE ° le @ 25% e res'Sta" %%‘g Bst e
6t ant d' °au 'Iéwntre a:‘) rgj ﬁgesn: gu' bss g’rul s on cl‘é{m mpﬁl ngot re?'s"u E,t gﬁ?ggst
pul verise on ung

gﬂi ufr idgdl d' }éaggon%é@kunhdllgmﬁﬁ‘ of Qaleurs atbthibjlels SN2 2414,5 %
sol vant sous dL,fm%P 3 4 95 KIPny. Bo RS Gue'IESHIneARINA 8o EPSIIE A2 RES de C en
guantite K> desésd‘o sant iOOO ppmou de O en quantit4 depassant 1500

ppmM poul, prodwgeq,yg\gqp&a@@ de joints stabilisee par Co et Al contre |la
corrosion. 26. ngﬁd% gAl:on | a revendi cation 16, caracterise en ce quo |a
pul veri sati on egan @phssbit foo@sprs@t ; @ondui ts 25 sous | es conditions quo
Cl dans | e cor ps réste édnedaomaemassde s 1000 ppm 27. Procedd solon | a
revendi cati on ldaracBassaant @rduede ingotorésuliant edt pulpdrisé e Linsaidudra perskroxagm g Mpdliéseny s
I es;conai t i onglisguianGloivairssus! la cpwsifidn que spaudre iésultants necieatiesee pasde1 BO PERIE 30
8. “Pf ocede siébassant 2000 @p@IMYi doaftli oravanité déppsgant 4500 ROMAPULRORHTB upe,phase de joints
puI vdri sat i orsta@ijlsele@arft?qettf\bagetres'@mrroeemduu ts sous les cond| t i ons quo N dans

|l e corps fritt4 no ddpasse pas 1000 ppm, 29. Proced6 sol reve [@.Esl on
20, caract &% Recédhselen lg rryendica I19e‘?afa§§ 360 @que [, g'i'sta@" e(SL?s F“@g 38 ons
quo N d#hs | eopieRfoadiies are A ’@'%‘é”ﬂﬁé’ﬁ‘ﬁ§§ ép6§§ PH n 36 30. Proced4

frittage s .ﬁtpr ﬁ?'? cor ps tte ne
depasse pas 700 %’"srﬁ‘ue ﬁa"ﬁ Jce %%gl(’) dl catlon 25 caracterise en

ce quo | gul Mdlahé ahda0R rﬁr@r‘idncﬁﬁmd@' LacRAsESenl @Squa puivéridefinét lid Mfldge UM condiddNs

la poudre resyllallfqifics GRAEMS 16XRips i ndBPassé ges 100®sde sol on | a
revendi cation 16 ou 23, caracterisd4d en ce quo le frittage est conduit de

mani bre quegl BodsadRAGH 1a RNerdRAtR 20! SgREASE0EA Gol e G plivErisationTest (bendute sbusdes Al
& | a some degnéitieBust 16 e & poivé @sultirdd Msdépans pasusops | a phase de joints
soit corgris entre 0,5 et 10. 45 33. Proced4 solon |'une des revendi cations
16, 17, 19,30.2Procédd s€loh [BFevendiratont 23( caatéesé erccequue & pulvérisation etdo fritegeragnteaendyils r e
0,1 a 1,0 % smsleabcmu:rmsaumﬁqudpsqorpdéﬂﬁ?inedéjﬂessmbaa)wo(ﬂemnﬁl anges de ceux-ci.
34. Procede solon |'une des revendications 16, 17, 23 ou 25, caracteris6 en
ce qug | e IoPrachdé selomriaravendicdiign 25, caspcidripés en g ayp |1 RHverisalen &FtG9PAYlR SPSHBD s e
or gani que chl eanditions age ¢ dang la poxdrg wsuitante ne dépasse pas 700 ppm.

32. Procédé selon la revendication 18 ou 23, caractérisé en ce que le frittage est conduit de manigre que
le rapport, en pourcentage atomique, de la somme de Co et de Al 4 la somme des éléments des terres
rares contenus dans la phase de joints soit compris entre 0,5 et 10.

solon lar vend| t i.on a2r3<;e ar act@r:ﬁ;agcténse L&% le}é é/a%; §§tcb§}{ﬂlte%odsqss
as
rev

45
33. Procédé selon I'une des revendications 16, 17, 19, 20, 23 ou 25, caractérisé en ce que le lingot
comprend en outre 0,1 & 1,0 %, en valeurs atomiques, de Ti, de Nb ou de mélanges de ceux-ci.

34. Procédé selon 'une des revendications 18, 17, 23 ou 25, caractérisé en ce que le broyage au mouillé
50 utilise un solvant contenant un composé organique chloré et fluoré.

55

25



