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As is the case with the anisotropic permanent magnets, the isotropic permanent magnets may contain

Co, and the element(s) M may be added thereto as well, although some of M are added in varied amounts.

Thus, the following elements may be added, alone or in combination, in the amounts or less (at %) as
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50 more than the highest upper limit of those of the elements actually added. 9.5% Al, 4.7% Ti, 10.5% V,

8.5% Cr, 8.0% Mn, 5.5% Zr, 5.5% Hf, 12.5% Nb, 10.5% Ta, 8.7% Mo, 6.0% Ge, 2.5% Sb, 3.5% Sn, 5.0% Bi,
4.7% Ni, and 8.8% W

The Curie points and temperature dependence of the permanent lﬁagnets can be improved by
65 Substituting a part of the Fe of the FeBR systems with Co.
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alloyed by high-frequency or arc melting in vacuo or an inert gas atmosphere, followed by cooling.
_... The thus obtained alloys were crushed in a stamp mill or jaw crusher, and finely pulverized in a jet mill,
a ball mill or the like. Fine pulverization may be effected in the dry type manner wherein an inert gas
atmosphere is applied, or in the wet type manner wherein an organic solvent such as acetone or toluene is
55 used. The FeBR base alloy powders may have their composition modified or adjusted by constitutional
elements or alloys thereof. This pulverization is continued until alloy powders having a mean particle size
of 0.3 to 80 um (microns) are obtained. Alloy powders having a mean particie size of below 0.3 um (micron)
undergo rapid oxidation during fine pulverization or in later steps, so that there is no appreciable increase
in density, resulting in a lowering of the obtained magnet properties. On the other hand, a mean particle
60 size exceeding 80 um (microns) does not serve to provide magnets having excellent properties, among
others, high coercive force. To attain excellent magnet properties, the mean particle size of fine powders is

in a range of preferably 1 to 40 um (microns), more particularly 2 to 20 um (microns).
Powders having a mean particie size of 0.3 to 80 um (microns} are formed under pressure in a magnetic
field of, e.g., 5 kOe or higher. A preferable pressure for compacting is in a range of 4.9x107 to 29.4x10” Pa
55 (0.5 to 3.0 ton/cm?). The powders may be either formed under pressure as such in a magnetic field, or
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60 Regardless of the type of M, the Br of the |sotrop|c systems tends to decrease, as the amount of M

increases. However, as long as the amount of M is within the aforesaid range, Br of 3 kG or higher is
obtained (to attain (BH)max equal to, or higher than, 2 MGOe of isotropic hard ferrite).

Like the FeBR base magnets, the FeBRM, FeCoBR and FeCoBRM base magnets also permit the

65 Presence of impurities inevitably entrained in the course of industrial production.
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creases gradually with increases in the anount of Co to be added, as
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8 Example 12
FeBRM2 base alloy powders having given mean particle sizes were formed at given pressures in the
absence of magnetic fields, sintered at given temperatures for given periods in an Ar atmosphere having a -
purity of 99.999%, and rapidly cooled down to room temperature at given cooling rates. Thereafter, aging
55 treatment was carried out at given temperatures for given periods in an Ar atmosphere to obtain isotropic
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4 MOe Of hard ferrite or higher, the upper limts of the amounts of Mto
be added are fixed at for ML group, 4.5% Ti, 5.5%Zr, 5.5%Hf, 8.0% M,
"8.0% N, 7.0%Ce, 3.5%Sn, 5.0%Bi, and 2.5% Sh, for M2 group, 9.5%V,
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Example 24
65 The magnets having the FeCoBRM1 base compositions as stated in Table 18 were obtained under the
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mai nt ai ned after aging. The di scussions given on the particle size of the
starting alloy powders for the FeBR systens hold for other systens. Even
when the elenment(s) Mis (are) contained, the isotropic magnets can be
prepacred in the sane manner 20 applie o_the FeBR systens, and this
hol ds for the Co-containing syst?fg 8'1?@305 B1recoBRM systens to be

descri bed doakiféns ak BraleBirSTa6RI8 in dcERdIABPRIE the PloteiuRE of\dxah e BY. §hesbhe Rsral .
t o those det esotrbgi€cindl et fe€ulia rars sHov@ Th Tatdy 38.ens Wit h t he foI I oW ng

exceptions: ML: 4. 7% for Ti, 4. 7%for N| and 6. 0% f or 10. 5% forV and
8. 8%f0l‘%N%r22:"°y f%}?a{e%cper n?f f;ztl! g{] vt]r? aBn'I;eagf tlhe IS I‘OP rons
systens e\K)éLScan? neti og'fel %gp gre ??) Ey her 4 ng
as the anosyal waf siMeted atV1 dm:m en@! &6% Ar 3NghBe n&ne%pu Z(NE')ur[Q't ool'e§

obt ai ned (downad toarmer(a&r@mrawnlethngra,e 6Q0rC/iningdielrtaib baas;sinterddBdg natf AdisObasoaide
hard ferriQned samplgat YO0EC foa BRO mips dhereagwitst e shdyen RIBRM FeCoBR and FeCoBRM
base magfets also pernmit the presence ofB |rrpurht| es (H_?)ew tably entrained in
the course of industrial production. 3QkG)a A&ggx di qg,GG'g)ca further process
of the present invention,—the FeCoBRM base.pernanent nugnhets are pre- pared
by substituting with Co aasgsnt¢redf the Fe.dof thé&5FeBRWBsYystens. The

per manen® magnets resulting fromthis pr.acess have their tenperature
dependence i nproved by th%gggubstltutl on'?5f a dgth of e Fe of the FeBR
base magnet mpgLipdl $ With Co and their coercive force and | oop

rectangul arity inproved by the addition of Mand the application of aging
treatmerb. 35 Ak-Affect due to the inclusion of Co is simlar to that

i n\the second! KPt8ifem ( FeCoBR systens), and an effect due to the
Inclusion of Mis sinflar to that in the third enbodi ment (FeBRM syst ens) .
The FeCoBRM base nmagnet.$ have such two effects in conbination. The nethod
of the pseparamMame=2B6t+e FeCoBRM systens is basically identical with that
of FeBR systens, but tMé sintering and aging tenperatures are selected from
. the basic range dependi ng upon comnposit AghF 1A 40 typi cal basic range for
such tenperature is _already stated in Table 1. For the ranges for

mul tistgge aging treat- nent, alltAppPabmysitedi Ng by o iimg.ofamd gool i ng
rates for said cool |$xggemsee al sq Tablee%2. The ef f P edisg mfandaerq)Tmcent

invention will nowb expl ared T It e exanpl €S, [TOWEVET rs—ynder st ood -
that the present i pvERTon is ndt OEZ %@Bz% to the exanpl egi_o The sgnpl es used
in the gxanples wele generally grepared Dy the following steps., 45 (1)

As the starting irQnresgecB-bor on, |edopstocelyd-2andi ron| havi ngesa purity of 99. 9%
(by weight %the plrity wil be e>@§Fte@§e@B-ﬂ@N<t erns| of by 108 ght %
herei nafter) and a[Teryopqron a| m—gﬁw—& 0.03% C
and t he bal ance bei n'ge'EF'g& were U Eﬁiﬁ# éﬁ sed had a pqgi ty 99%|or higher
(irrpurif“fes wer e inly other rare eart mn'ralq\ Flectrolytic Co with a
purlty of 99.9% was EeERiMas Co. A Fdvl 3BUSRC-2WES madp of Ti 930Mb, Bi,| M, Sb,
Ni %—Ta, Sn and Ge, |each having g $96e-4B-1ANdRSDO0, W havi nd02 purity of 98%
Al having 50 @ port 'FY‘V'ET Sk PR R = A=V arT Ty OF—95%  and
ferrozi ftoni um confaining /5. 5%|zdgk &%bgmsﬂﬁﬁ, The raw erial flor magnets
was nelted by hi ghH+eguency induction crucible was tthen used.
The obtained nelt Wwae-GodsR-Min a vV&Fe&Co@@dldwmopp=r nol des0o obt ailn an
ingot. (3) The thu$ obtained i ngoteFeRpsoEB-u&¥ktMn 0| 0. 6797890289 mm|(25- 50
mesh), &hd subsequentlTy finely pulv- erized iTn a balT mIT untrl powders
having a given nean particle size were obtained. 55 (4) The powders
wer e conpacted under given pressures in a magnetic field. However, no
magnetic field was applied in the case of the production of isotropic
magnet ss5 (5) The conpacted body or nass was sintered at 800 to 1200[err] in
a given atnosphere and, thereafter, subjected to given heat treatnent This
is the replacenent sheet Date: 13/02/93
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Exanpl e’ 1- Parent hesi zed figures indicate the conditions to be used in

Exanple 5

An all oy of,

by atom c percent ,
78Fe- 7B- 15Nd( 66Fe- 14Co- 6B- 14Nd) conposi ti on was prepared by high-
mel tiwg in an Ar atnosphere and gpsti 125 so2h B
nmol d. This alloy we crushed a stanp m ||
| ess. The obt ai ned powders were fornmed B dal |

m il

wat er - cool ed
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sol vent T
- Pa (1.5 tjo
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h&sr-é fage-7ehBRd-ned powder s

berr:l in a 15190g
f(B‘?C‘b' EMPour) hodrs in 3
99. 999% |adade.EQ eCEndQMR t 9 room t
200[ er r ] / Inrédcd-Barnenf t er, agi|ngidorees

\A/e_srz@—ézmcrredma{-7m°qar(=ssure off 14.7 x 107
gn@&€ Wil B—3Oimteted at 11 P—-E9CC
3 330 Pa 2“5"0°"T‘B?')e Ar havind a purity
eRpRLAL B Rb—8hos00lli ng rate of

t mesi-swas| caLMied jout, in Vagspoogdec2.|66
x 10[err|] Pa (2x10-[err] Torr) t the tempeoramoneeq; as peci fied in
Table *# fFor—2—hoursto obta T tiemagn WhosSe properties—are—shown

in Table 4 together with the of refer.maq_g test Exanpl e 3 Fe-B-R

of

~

d q

P

(Fe-Co-B-R) alloys having the conpositions as specified in Table 5 were
prepared by Ar gas arc |nmehdihd1g mgcaati ng with a water cqol ed copper nol d
- under s¥mlar conditions eseshpwimen Exd@npl ¢ 4iHe Thef (BEIma3() sul t ant
properties are shown il TdBle b et hdkGhni { hkPrlbsel SO rlef erence test in
whi ch the magnet was i an . ass,ed rgsterej dttr Q. Bxa 4- Par ent hesi zed
figures indicate the cgndi E?f:cfr?ﬁe uséd [n E)%arrp E%, FaBR( FeCoBR)

al | oyhawi ng t he conposif led— prepared by Ar

gas arc nelting and cadqti W§owi [ h a0 wat et¢-&opl eQ-SCoppeﬁS-‘m)I d. These all oys
were crushed in a sta mibh TP 0,320 @ ” 79) 3 esh) or bel ow and
fiaély pul veri zedt oanean partikl €28 z¢ ﬁ“r 7(A&rr1] (A rgns) in an organic
sol ventss The obt ai ned pgwdeis wWer ea4b Or (refd.at | a ipsessiur ggof {[err] in the

- absence of magnetic fi ¢re—sinfered—at—3080HH—3025Her++}—Hn 28 x 10[err]
(50.7 x 10[err]) Pa (210 (880)| T¥9?) Ar'O%fav|{ nd’4 puri 885 off 40 99.999% f or
1 (2) hours, and rapidl'y cooled down to roomtenperature at a cooling rate

of 300 54 200)f ggLld-"yn. Thereafter , aging treatnment was carried out at 850
(700)[err] i*nkB6&=78.6xk -Mherr] Pa (650 Torr) Ar for 3 (4) hours to of the
magnet s ar e s MGQe=796 Kalbht 6 t oget her with those of reference tests 45
Exanple 5 In accordance with the conditions given by the parenthesized
figureg,in Exanple 1, an alloy of 66Fe-14Co- 6B-14Nd conposition was
prepared pul veri zed, formed, sintered and aged to obtain the magnets. The
prop- erties and tenperature coefficient a (%err]) of residual nagnetic
flux density (Br) of the magnets are shown in 50 Table 7 together with

t hose of a reference test in which the magnet was in an as sintered

condi ti*dn. Fi g. 3 also shows the demagnetization curves of

66Fe- 14Co- 6B- 14Nd al |l oy wherein the as-sintered alloy and the all oy upon
aging (650[err] x 120 min) are designated as A and B, respectively. -
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Exanple 6 55 In accordance with the conditions given by the parenthesized
figures in Exanple 2, an alloy of, by atom c percent, 54Fe-13Co-15B-14Nd-2Y
was prepared, pulverized, formed, sintered and aged to obtain the magnets.
The Qroperties and tenperature coefficient a (%err]) of residual magnetic
flux density (Br) of the magnets EPeQl{2¢BDR Bl the repl acenment sheet

Dat e: 13/ 02/ 93 EP 0 126 802 B2 shown in Fig. 8 together with those of a
reference test in which the magnet was TABLEH as-sintered condition .
Exanple 7 5 In acdo he slifghtly nodified|conditions from
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obtain the magnets. The fraghet—properttes_arerstiiowr -_Tabig 11. 25
xanpl e 10 FeBRM2 base gl I o;?°'ﬁ6 ¥Ps hav (8 9 ﬁs partm@g‘; ilzes were forned
a{ giverespressures in gilven meanetic filel G | e! at givien tenperatures
fér given periods in an |Ar adrefesidpar e of @17\/61 plz.essuezs.afvith the purity
bei ng 99.999% and cool ed—dewn—t-e—+eomerperpture—at—gtver—cool i ng rat es.
Thereafter, -agi ng treatnent 69&'&3933@?' carlri & opt VA vgcubB¥or| 2 hours at
tenperatjdres as specifigd | TIo al n € per ent magnets. The
properties of the nagnetis %%""%gﬁ%‘sﬁd Table 12 t'Egpt her “wi tlL t hose of
reference test wherein tfhe mmﬁ@-lowere i e.4an| assai ntler exk copdi ti on.
Exanpl e 11 35 FeBRWMR2 base—att-oy—povwdershavhag—the—cgnpostti+pns as
specified in Table 13 and @ﬁﬁ?é??sﬂéﬁ'ﬁ parti’d@ e| -938izdgs e formed at given
tenperatures in a magnetfiC Ll 1% sseditered atgiven gressures and pressures
for given periods in an |Ar ,aeﬁ fe of g4aen pggssyresggv th purity being
99.999% and rapidly codql ed (EEBMﬁeréd) room t enper at ures at given cooling
rates. Thereafter, agi ng—t+reatrent—was—gar+tet—out grven—t enperature 40
for given periods in an |Ar C8TAESHAEPe tp QQ ain ge |cer ent magnets. The
properties of the magnet|s afEs gl in [Table 13 toget her "With those of
rel ference tests (as-sint erp(f magnets) | Exanple 12
4 TABLE 6
Composition Br iHe (BH)max
at % (kG)* (kOe)® {MGOe)°
50 75Fe10B15Nd 5.3 10.5 5.8
78Fe8B814Nd 5.5 11.2 5.9
55 78Fe8B12Nd2Gd 5.5 . 10.2 5.5
75Fe10B815Nd
reference test 5.2 6.5 5.2
(as-sintered) :
50 78Fe8814Nd
reference test 5.3 7.2 5.1
{as-sintered)
S
65 for > > ¢ see Table 3 et Has Been
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The magnets having the FeCoBRML base conpositions as stated in Table 15

obt ai ned under the con- ditions as stated in Table 15 in accordance with
the procedures of Exanple 17 . The results are shown in Table 15. Exanple
22 he magnets having the FeCoBR tions as stated in Table 16
wer e obtai ned under the con- di t%ﬁigsﬁﬁ* ‘Table 16 in the manner of
Exanple 18 , except that aging was perfamiemd in vacuo of [err] .The results
are shown in Table 18. —£P6—126—862-B2—TheTragnrets—havineg t he FeCoBRML
base compositions as stjtedomrositonl e 17 g F( 8| nedB rthe con- ditions
as stated in Table 17 ip accot'dince witH Bedlir ¥ Fxanpl e 19. The
riesults are shown in Tapl esetos1ENd2080 17.51EXq ol 24 Thg magnets having the
FeCoBRM base conpositi pRrs—as—st-at-ed—ip—Fable—18-—were—obta ned undert he
con- 10 ditions as sta} ef3FeiPBTRsPEo 18 |ﬁ3accor1(8§nc<, wistéh the procedures of
EExarrpI e 20. The obtai ne & Tesults are shown
iin Tabl & 18. Exanple 25 isgga%ﬁ}d%ﬁ%og’l ovséf bvﬁﬁ‘gton C J%er cent, of

(2Fe- 9B- 16Nd- 2Ta- 1 Mh hRvisrgemee@ato paf ti cl e|si ze of 2 [err] (m crons) was
onpacted in a nagneti c| fi edfederné k6 kCe @wderl aspressurs@® of| 9.81 x [err] Pa
(1.0 ton/cnR). The resu} t aresdietgddwas sintered at 1100C in B8.7 x 103 Pa
(1650 Tof%x) Ar of 99.99 NN % or 2 hgurs, then cool ed down to room
tlenperature with a cool ngrég;rgé'l{gea{) C/ i g4t ofobtgai nfan 4as- s|j ntered magnet
gi ng was made on a sanple (ag.s.rzg}&{)err] for .120 min| The results are shown
el ow. 20 Br iHc \._,H)ﬁ&,( (',W,[cr%} e (MXe)c 25
s-sint®sred .5 31.9 aged 12.5

02 3@’71&?9:&36&3”] TkASO [err] kCe=79.6 mk j 1

v

=7.96[err] nB 35 TABLE 1 40 Al |l oy
onposi tion Upper Iimt of the System at %
gi ng tenperature [err] Fe.B-R _ 60Fe- 20B- 20Nd
50 85Fe-58-10O\d - 1050 45 Fe- Co-8-R
OFe- 10Co- 20B- 20Nd 950 665Fe- 20Co- 5B- 10Nd 1050
e-B-R- M 69Fe- 12B- 17Nd- 2W 920
i 30 :

35

45

50

55

60
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80Fe- 58- 13Nd- 2A1 | 1030 50 Fe- B-R- ML f
67Fe- 13B- 18Nd- 2Hf 930 80Fe- 4B- 14Nd- 2Sb I 1020 ;
Fe- Co- B-R- M2 68Fe- 10Co- 8B-1 2Nd- 2Ti 920 58Fe- 20Co- 5B- 16Nd- 1Al
1030855 Fe- Co- B-R- ML 71 Fe-5Co-8B-14Nd- 2Ti
950 52Fe- 25Co0- 5B- 17Nd- 1Mh EP 0126803 B1 This is the
repl acenment sheet Date: 13/02/93 TABLE 2 Multi-stage agi ng
Aging at cooling 56 All Oy €OfrposTTion St eni ng _ 2nd
and Cool i ng Tenp. £ 8ahge st a Yoy 9 | o | «fenp. 1st
stage further stjage T &t eg ' ? & | &( Kg| SOFe-TB-AIR | 8
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53Fe15C012B18Nd2Ta
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7,0% Ge, 3,5%Sn, 5 5%7Zr und 5,5 % Hf. s 5. Verfa ‘
Anspruche 1 bis 4, worin die Stufe des ZuverfQgungstell ens des gesintorten .
K8r per,s das Herstellen eines Metalipulvers mt der genmll MI :
Zusa%n;renjsetzung und mt einer m tEprng'ge'g?/ghgqgr CSe v l@ "I““)"Iﬂvullllw e

das Verdi chten des Metall pul vers Tn einem Magnetfeld und des 'sift tferfi des
verdi cht et@simkor pers bei einer- Tenperatur von 900 - 1 2000C in einer

ni cht oxi di erenden der._ re- Mp,gg.repl acenent

i agnetof thebe-B-H o3 coh
sheet duzi'ef JBE f o8 g _
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e
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. gert eF?e t rlyv e largest VAl b sd ci WIS Bf 113, eldMdntsNactliay added:
W r mebehandl ung 1 n zwel odor nehr Stufen durchgefulhrt wird. 12. Verfahren

nach ei nem der Anspr Cche | bd.5% 6}, wori r8.08 &i.W r m88h&hdl ung al s

Abkahl ungsschritt nmit einer®3 V. ngsg&¥sPhiindi gkeit von 0,2 -

20" C m reoi nner hal b sines Te /érfﬁ%]urberg ok 85 vor, #D@ybi s 400C durchi;efi hrt

wikd, 13. Verfahren nach Ansggugh 11, ey R, di e Ry mebehandl ung in einer

nachtriglichen Stufs, die eidaessweir.- her geh’enden Stufe foigt, bei einer

: Terrgeritzzub uPt ﬁr der Tﬁrrperat ur der vorhergehenden Stufe durchge- tfihrt

wird. sVer f ahren nach Anspruch 11, wori e, r nebehandi d.n.:
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wor i nder AbRYTI9E schritf _imAnschl ue3d an das_Sinter . LT '

‘vor her gehegdex iy ?@ﬁ?g&ﬁg&ﬁ%@gé’ e dirahds ”ffggég%ffg”gi ‘{,r;sl o \7%??%?@%"

nach ei nem dej, A‘A@&:Q& Bfinkd N ahy Of ciaMRE h-06,04HRre fh%&kﬁhéﬂdédﬂf@:a}riﬁd eutraéthn cdalingum

oder | n sl rRbwingdikez sisediyden oder ni cht oxi di erenden At nosphire durchgeffi hrt

wird. IS getr&._amr@nssraa@eﬁnm‘smmnuewalms: T mihareis the Reet resBINh s GPTIR oYt feVaving Mhe

inen ' 1 1

e B T i

reduzi er@ngagﬁmg %Focéﬁ%’é Tﬁi@;ﬂe‘iéﬂﬁa;t/ of EBIGP H-B,BvHerdin IBian@datrias iscamiad btt av Bast 3D6R9

'c\i/pl - % oﬁer si_a@éie;\ durchgefl hrt vlvi_rd. 20. _Verf?hren r]achAnspructa Soder8,tvvori n

| T 4] ou O or stages.

| Ing_p?:gg_st 8)(;:)?1 ew%%?g;%ﬁg??ﬁ%ﬂéﬂd@mﬁg@%ﬁ I%\z%?ef%?ﬁﬁeﬂéltme tigfé‘ rried out srearl oog&rg

worin. da Ipho§f§1reatacogcgngr €0 —(%g%r i witfiin a teffipe [1 faRgd 1R Oéf{?ﬁﬁﬁb% e$&,
) L daroREEhs Gtined h ERRkTei 5atQie9@'reR€htrﬁ'lﬂl_bEeqM&ﬁ s@3e Sotiblaing &0

odor hbher prudédiv Sthge i8 2arride biitadt lactampeaathreAne@Tthightha0ef the preceditmsstagekuum 1, 33

Pa (10- Torr) 14oderocessras gefined irnf afairn 41, wherein the heat treatment at the first stage is carried out at a

temperature of 800 degrees C or higher.
15. A process as defined in claim 13, wherein the heat treatment at a second or further stage is carried

50 out at a temperature of 800 degrees C or less.
16. A process as defined in claim 12, wherein said cooling procedure is carried out subsequent to the

sintering or any preceding heat treatment stage.
17. A process as defined in any of claims 16, wherein the heat treatment is carried out in a vacuum, or

in a reducing or nonoxidizing atmosphere,
18. A process as defined in claim 17, wherein the heat treatment is carried out in a vacuum of 0.133 Pa

{10~3 Torr) or less.
19. A process as defined in claim 17, wherein the heat treatment is carried outin a reducing orinert gas

atmosphere having a gas purity of 99.99 mole % or higher.
20. A process as defined in claim 5 or 6, wherein the nonoxidizing or reducing atmosphere is

so comprised of a vacuum, an inert gas or a reducing gas.
21. A process as defined in claim 20, wherein the inert gas or the reducing gas has a purity of 99.9 mole

% or higher.
22. A process as defined in claim 20, wherein the vacuum is 1.33 Pa (102 Torr) or less.

23. A process as defined in claim 5 or 6, wherein the metallic powder is an alloy powder having said !
65 respective composition. }
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50F 23. Verfahren nach Anspruch 5 oder 6, worin das Metall pul ver ein
Legi erungspul ver mt der jeweligen Zu- sanunenset zung !StH!ﬁ

h-Anspruch 5 oder6, worin das Metall pul verein Gem sch fll Iﬂi‘ﬁ!ﬂgﬂmﬂlll

Legisgrungspul vern ist, welche 55 die jeweilige Zusantkensel s
ausmacht. 25. Verfahren nach Anspﬁ,crqiﬁggﬁr}n& worin das Metalipulver ein
Gem sch aus ei ner Legi erung odor S b nit einer . o

Fe- B- R- Basi szs Apneaset zefingd inghire 510 18) yhekeiretht odetd@@owddR isad hixtlird ofQillBEpowitt
n  samen$eking vy spidirespgitive gpmpdsiiomi tie _ o v'era
wrkt . 26. ’hav'izs.A rocess a dﬁfmed in cla|m50r6,whe@ar2@ metgllic gowdegajs a mixpre oéﬁeallgegnaép“ng

oder Legish Eﬂén‘ngggsgﬁéi;%‘%as composition and a p de)iLc e vglpgé?rgﬂgmrﬁarﬂré:[rnposition making up

al Jomposition of said zt

Endzusamrens e6zapeees béddfined ia clifn 26Y@hdraih 688 pbVidiehy ARSIREM G eLah allP b hidios the
pul ver f br negrepdvittall diendiing desldaimdt @npsgili@nent e der Endzusam . nenset zung
enthalt. ()- 27-6& procese®. defiged iahalain Rawherdinspid polvdgy metal icomptises said componental
kuhl-un%sﬁléggﬁwzh ;bsk jl&:;ireeﬁl?oﬁginﬁ()d greim%pr b 't rqut is 00 d aos Ve[f%hr'gehr;r.
naich Anspr uchxgba pMdedss Bs &HﬁﬁedziH%@%;T,W&éﬂ sghgmﬁn%? r%b‘ngé arﬁ%{]}egt(%]g%# fféthg 0
nachf ol gendaues\Apedifiedliovagen: 4,7 % TI. 4,7 % N, 50 % Bi| , D %V, , 0 %
No, 10,5 % Ta, 8,5%r, 8, 7%, 8, 8%N | 5f 58,0 %, 9,69, 2,5 9%8b,- 6,0
%{Ge, 3,5 %Sn, 5,5 %Zr un 73/" Y urfd lNe Gesalrdi ®enge der zusgt 7Ji chen
Ellerrent e’®M ni cht mehr als d ‘go .HBt e Z/{: IrgendJ@ff gff Verte ausmacht. 20
3Q. Verfahren nach ei nem derg@nsfsr Ccheydy, )5 4, il isd R 12 - 24 %und B 3 -
27 % bet r Agt . 3 31. Veudwigeen naxd% BASprucdes’@;, worin R 12 - 20 % und
Bi4 - 24 %betrAgt. - and 3.5%&f 32. Verfahren nach Anspruch 31, worin
Co\ny cht2onehr al 5 % au cht. 33. Verfahren nah Anspruch 2 oder 4, worin
G o et e et 3ot U edipions ey Biabalo o o R BT oAl smoneibe] n
Co 5 % oder hA patesEBdsMbetindd in anpQf ciatis 1A (AbEATR RAGILLMISRUE R $.oM0rin R
12 - 20 % unc1BADrock8 & deéibedaigtclain3 B0, wiardird RIien2-AZ0%4) aANBPE Ucha’S, worin R 12
- .16 % uad B3§=AP8°°%Sb¥tqeﬁ@ﬁd. inZRim Yorvhereire Al maohmémsmneskh. 3, worin die

zustitzl i cherf g} ﬁ%;easl\geﬁﬁ'ﬁgdés“}aéﬁg ‘Eliné'ﬁe'diércqiils gemdre than 2&gp; | Ta,
WO ot e el SR e S iR e P agiorin die
W r mebehand| (BBOA [pedcesti d3ede AR lcRink B5, ZVMeflid 18 Ns 161%?C3n_ 5@, 18%.

dur chgefsb hr t 7 rAlpro@@s as\defidedllin @simdagierdmsp bdtitonAdiersbis iMcotHpase i featbpb1sundiedNg
be¢i ei ner T g'F 210K gRnsistencfO Nbu gk MO Gusnshjeal hrt witd. 40. Vorfahren
nach Ansprb{;%ee g@ﬁﬁ?;&ggg"ﬁﬂg’i‘ e WarRiEgeh A (GG SRS PR ouStatp derperatyre
apnahernd 1 sQ@g, A%ﬂfcéﬁs% iheB&: hl,@ig“w%ergﬂrtﬁ@g&ft brbfabn i Egri?déléut aflg‘;fem srature
Ver f ahr e beséen/S08 prdigto ddreed@ i N der gesinterte K8rper auf el ne erﬁ)era ur

von 800C oderdOviepliocass aa@e@ﬁhictainv\ﬁs af. 39, wherein the heat treatment is carried out approximately
under an isothermic condition at each stage. _
41. A process as defined in claim 28, wherein the sintered body is cooled down to a temperature of 800
degrees C or less. :
40 42. A process as defined in any of claims 1—4, wherein further impurities including Si do not exceed 5
. atomic percent.
(N ~ 43. A process as defined in claim 1 or 4, wherein at least 50 vol.-% of the sintered body is occupied by
ferromagnetic Fe-B-R type compound having a tetragonal crystal structure. '
-44. A process as defined in claim 3 or 5, wherein at least 50 vol.-% of the sintered body is occupied by
45 ferromagnetic Fe-Co-B-R type compound having a tetragonal crystal structure. :

Patentanspriiche

1. Verfahren zum Herstellen eines Permanentmagneten des Typs Fe-B-R, dadurch gekennzeichnet, da

50 ein gesinterter Kdrper mit einer Zusammensetzung gebildet wird, die, angegeben in Atom-%, 8—30% R,

worin R mindestens ein Seltenerdelement einschlieBlich Y ist, 2—28% Bor (B} und als Rest Eisen {Fe)

umfaBdt, und der gesinterte Kérper bei einer Temperatur von 350°C bis zur Sintertemperatur warme-
behandelt wird. -

2. Verfahren nach Anspruch 1, worin die Summe aus Nd und/oder Pr nicht weniger als 50 Atom-% der

55 gesamten Seltenerdelemente R betrigt.

3. Verfahren nach Anspruch 1, worin in dem genannten gesinterten Kdrper Nd und/oder Pr nicht
weniger als 50 Atom-% der gesamten Seltenerdelemente R betragen sowie ein Teil des Fe durch Cobalt
(Co) ersetzt ist, so daB der gesinterte Kdrper nicht mehr als 50 Atom-%-Co enthiit.

4. Verfahren nach einem der vorstehenden Anspriiche, worin der gesinterte gegebenenfalls

6o Mindestens ein zusdtzliches Element M mit einem Atomprozentwert, der nicht Gber den unten
angegebenen Atomprozentwerten liegt, enthait, mit der MaRgabe, daf bei der Zugabe von zwei oder mehr
Elementen M deren Gesamtmenge nicht gréRer ist als dem gréBten der angegebenen Werte der
tatséchlicht zugegebenen Elemente entspricht:

65
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42. Verfahren nach ei nem der AnsprCche | bis 4, worin zusatzlich vorhandene
Ver unr ei ni gungen, sinschi e& lich Si, 5 Atom % ni cht O

43. Merfahren nach Anspruch | oder 4, worin mndestens 5 w m ﬂ’l I?l!l
gesi Rterten Kapers auf sine ferr ¥ Ver bi ndung ypeunFes

mt einer tetragonal en Kristall ngr urk?u?%en%;isf 44. \Verfahren nach
Anspruch 3 odor 5, worin. mMi%éstens 30%/HL -%déé"%gém nterten Korpers auf
"sine ferro- nmagnetische Vergog)ﬁ@ung dey’ E Fe *gcg,,/ R mt einer

tetragonal en Kristallstruktdie, eg,ﬁ,tfal I r§ g;ssg he rep ~Q ~O shet
Date: itg/~" 1/ Revendi <@t igens 1. 359Jg.¢ d Z%‘yp]zpmtlon d' un ai mant

permanent du type Fe-B-R c@aw%iHSt ant: A preparer un corps fritte ayant une
conposi tion conprenant en pour cent age at om gue, %5 1 de R R

_etant au nperﬁ Veifahran gagh gin fra?fs‘\gﬁ;fu T '@§'et5é‘ff?8%* B\"gﬁnégessg?s'egaggh pegs dog

ul ena 2usa nsetzun le e
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trait enent sihBerdss QbtQichtStes @BIRGrs Ibéi difter Aeruwath:e\rm@nm—tmecwmﬂn‘aﬁtodm&nden der
| ' i nt er val leduzibeen8&0 Bniosplsiird emtaér at ure de fri ttage des traitenents

. therm ques pén‘épafﬁbreu%naeh ? HgBr ﬂﬁwet@mﬁt c %Ry 3r3B% 5 ayspedripktin g
200C A | a rrglﬁleﬂ él enemf\ ?@é ﬁ%\ |e erb g/ % rqja%ﬁ d%ﬁ %'b%ﬁﬂen, das
cri stal I'f ngml8intern folgt. b, ant. de
suivant la revesrdshesat haQR eiemd@emsc\nbﬁquﬁl 1-Lea vmmme dﬁ&n@é%ﬁluﬁ@&adﬁdw SwitéraU
Pr nest padurehgéfénnt eirde A 50 %de Ia quantite totale des el enents R faisant

_partie deswtg rYeﬁféh'P'aP A"%Fé“gcw :guj'vtamfoiswéwwav mieingrAbkihigngsgesch-
-l equel , ?8a
“inkeri eureduﬁchggfu & O aw%{ijan% ter ot a e£§ ﬁ'g’%{b%%{]% aﬁ‘z"é’ﬁ éahig'r"terlseu'If es

‘trres rares, 1e.t\leumerpﬁi:ﬁAI&pdlldh ﬁewersdduﬁwapheasreadlpﬁgmh\ee«eﬁﬁaaiehrit@a.) durd@;efuhrt
“mani ere que'rde corps frittA ne corrprenne pas plus de 50 % de Co. a4

Pr ochi1 zsuf ydgeriie rrmqfaw el lurgal ANfGHipnapeh
P R e ke 10E T AHEAD B8 TE PR e o TR

e

super i eure ayy, v\é HeéH rfach Rﬁhpﬂ@#iﬁﬁaﬁ@&@mﬁ%w&unﬂ@rne%achtraghchen sthfe UGS

- des s ouSvorhesgetiéndes SRUfy eolg;u Bei direr srqm;aersteu Mnterudgp | Teshperetuel @ei vee he gapBaiiden Ntufe
: sont aj oud edurchigeflinrg wérd- i totale n'excede pas |a valeur la plus elevee
“parm |es %‘%F %F %;ém" 'B?Jﬁb‘é‘%h q§‘§°'@ld€r¥?{t‘"§b‘?“é@"fr€ﬂfb‘?ﬂ ergiepbipfedei eingr Temperyurj |

8,0 %N, rf Binac 5 h 13, w 2«%\%%&@&%@ |r/8n:l-eazwe$tgn oderwelteren Sé fe bei

8,5 %Q',einer eﬁp% von 800 er%e %Mwwd 5 % Al T) 7 0"
S Y%Ge, 335 ¥Sne. Verfalyelbnddh Anedruch, 13, \R!’oer der %k@lung@tmmedel\nsmmtdab StnItHEn oder an
quel conque'rméewreewmebmqemN\éerrmehﬂhmdltmawfq E@Pfuh"m"’d e de preparation du

corps fri tbe GRSy ? t% ?ﬁrﬁgx&; erelﬁc}‘.‘:ep—‘éjl‘ﬁ’a are durc qu &' %/laﬁtnerlngakuum oderin

fuh
conposi ti on Hgr "zr'fa'er@ﬁe,aa% ARGhridh AT b QRN ngeeheaiﬁﬁg 55 VEGAm S SRR
et 40 (107 Torr) oder weniger durchgefuhrt wird.

19. Verfahren nach Anspruch 17, worin die Warmebehandiung in einer reduzmrenden oder inerten
_ Gasatmosphére mit einer Gasreinheit von 99,99 Mol-% oder h&her durchgeflihrt wird.
LN 20. Verfahren nach Anspruch 5 oder 6, worin die nichtoxidierende oder reduzierende Atmosphére ein
Vakuum, ein Inertgas oder ein reduzierendes Gas darstelit.
45 21. Verfahren nach Anspruch 20, worin das Inertgas oder das reduzierende Gas eine Reinheit von 99,9
Mol-% oder hdher aufweist.

22. Verfahren nach Anspruch 20, worin das Vakuum 1,33 Pa (1072 Torr} oder weniger aufweist.

23. Verfahren nach Anspruch 5 oder 6, worin das Metallpulver ein Legierungspulver mit der jeweiligen
Zusammensetzung ist.

50 24, Verfahren nach Anspruch 5 ader 6, worin das Metallpulver ein Gemisch aus Legierungspulvern ist,
welche die jeweilige Zusammensetzung ausmachen.

25. Verfahren nach Anspruch 5 oder 6, worin das Metalipulver ein Gemisch aus einer Legierung oder
aus Legierungen mit einer Fe-B-R-Basiszusammensetzung und einem pulverfdrmigen Metall mit einer
komplementdren Zusammensetzung ist, die die jeweilige Endzusammensetzung des Metallpulvers

55 bewirkt.

26. Verfahren nach Anspruch 25, worin das pulverférmige Metall eine Legierung oder Legierungen der
Bestandteilselemente der Endzusammensetzung enthélt.

27. Verfahren nach Anspruch 25, worin das pulverférmige Metall die Bestandteilselemente der
Endzusammensetzung enthéit.

60 28. Verfahren nach Anspruch 9, worin die Abkihlungsgeschwindigkeit 100°C/min oder mehr betrigt.

29. Verfahren nach Anspruch 6, worin die zusétzlichen Elemente M nicht mehr als die nachfolgenden
Werte betragen
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d@ conpacter |ladite poudre netallique dens un chanp magneffque, et A
friter'le corps conpacte A une tenperature de 900 A 1 2000C sous une

at nosphere non oxydante ou r6ductul ce.

a' 6\_ Procede suivant |la revendication 5, dans | equel I HIH“{H‘I““I“HHHH“'
conprend, en pourcentage atoni quésP 10 12628020B¢ R et 3 A*23c% de "B, Set *est
conpacte sans application d4|7|,;,1 .'charrp ngt I que .B. Procede suivant |'une
quel conque des revendi cat i qag%lvA 6, 1%5@ equp’ A,era't rai tement therm que
est ef- fbctue apres le refee%obrsseneav%smd,vantsb% Writtage. co a
ProocdA sui vant | une quel conqéeMales reg¥ndi cati @8% 3. A 6, dans |equel le
traitement therm que est ef 5°%e‘é€t ue apbesSte frPPlageind9. Procede suivant
| & revendi cation 7, dans | e&a‘@l f e refroidi ssement suivant le fri ttage est

effectub a Wk déssfﬁmgéiserrz@sfa{zﬁvhm BISREROM RBREN O S BRRICIF eoreenzmﬁlmwgne 55
10. Procedetrsgt vant ' une quel conque des revendications 1 A 6, dans |equel
| e
t

trai t;zemengo. Nh@hmn aeh efretn def Anspricitell6-4cworaR mib¢imsn Amel ot a?ae24%3md13hmsemem

1€ Pl AN fwrﬂwspm%h PG S AT R TR A T iy Ari e

rlie
| quel | e Tr g tvarHitn hiRRTARSSIU £5Woll E6GicHEmERt 4Pty Qusridnts de deux et apes.
12. Proggd6 salivieastired hatheAngptedhCDBdRI &, dotn Cewehdment di0PE% kusthdoht. dans | equel

| e trait emeng4. tMedphrennach despregh- 2 Sder 4, woritf Ge tStheodsp umehf aysmactd’ un proced6 de
refroidi sser tV:' *lﬁ‘ﬁ'e"aﬁ'f frspeuch avqriar Bit GPYB ARiEl o E-70% Yrd BT AiPe™ A818E Ve
pl age de t€ w?tféﬁg hafiPaRBotoe! 00t r bt e BhOGRAGoR W3 VR9L udad hEYE Ao lash Lgn
1%, ~dang Igaq,ug, vdrifegt.r @l tenent therm que A une etape posterieure A une 6tape
qlzu../l a pr 6C edrp vVertdhrepfriagrCAnsgrugn 3.||wenm dinpestatcbencEldnidnber M elindestenseines dierdtémeﬁit’e dpe
qui la pr éttede Mg,0W. ¢qundphlogrBBensuj vant | a revendication 11, dans |equel le
tr ai t ement, & Voo neeh Ansprich 19, wiria e Earmeghelpslog pei giner Temesratur ¢ ighen 40 und
tenperat ure QQ@L fFahfth n§éﬁ%§&§éﬁr3§ \o&ériﬁqg@arééoehEJdﬂﬁsgg el T\éﬂgératluazmschen 500 und
revendi &atoeo dudchgélaiswir@quel le traitement therm que A une seconde 6tape
OuU une et aped4uNedahredunach mpruef:ﬁ@dert;ie. warin die Weemptehartdiune indert %tutauuntenérmﬁlnw e
A 800C. 1650"9"66‘138%""!9&1‘%&“"1“%@ jcation 12, dans | eguel é{{)r 0c6d6 de
refroidi sse STk ARSRS \?FeW%Brdéégﬁsé‘tW|ﬁ°fp§§é”f§WeJ BRI ESTENt e

guel conéfe é’z{\rea?h EATRRh kAT RbCIMprite 15, Qﬁ&d\ezu‘é&ﬂ‘éﬁ%rhknd&ﬁl@V&Hﬁr‘eﬁ?\%ﬂﬂ%ﬂ
es revendalueatnbm&asli ofheh , AnhilN@n [5e4iRl% heht Ttetstiesmat t her m que est ef -

ect ué sous ¥3. drerfamenb]aeinAmwsh Mnéer&twe;l jedestenGoNLA-f4 dee gerinteTon Kosopchaaat ene

8. Proced®T ghe| Verbi ‘3F’F ﬁsﬁm'td’ étel" en Kés‘f'lsﬁi"f“é' Hf'teﬁe¥
o L e TR SRS R e
nf~rieure a or r) roce ul vant a reven I cation

17, dans Iquuﬂicaimstralterrent thermque est effectu6 sous une atnos- phere
r6ductr| ce ou do gaz I nerte dont |a puret6 du gaz est 69al e ou superl eure A

99, 99 mo es & Progs 14} € 8e B p‘§°§l9|‘\?a‘1ﬁ'f‘aqt£e{'é’0%'ﬁ ¢ BB wnsidantdans d:8
8r un corps Tritté ayan mposition com renant, un pourcen ge Atomiqu
' at Mosphey &ana memy@?@ﬁfﬁen@u.ssﬁé‘@ CY Btk b ztarts%%%er“%é @énpu
e§tv const idulfee(rd), ¥h gaz i nerte ou un gaz reduct eur”. ) roce
sui vant | a revmﬂceemrura|t2rﬁentdamq¢eeqeneﬂ>sfh® gamwmmatwemmdr@eg@:lh&dam aur
ossi de+aun?® %fP'é d§friag Procede sui vant

P ever T e o) &l R ey PR Shr

innfrieure 3 procéds suwant la revendication 1, dans lequel, dans le corps fritté, la quantité de Nd et/ou Pr n'est
pas inférieure a 50% de la quantité totale des éléments (R) faisant partie des terres rares, et une partie du Fe
s0 ©st remplacée par le cobalt {Co), de maniére que le corps fritté ne comprenne pas plus de 50% de Co.
4. Procédé suivant |'une des revendications précédentes, dans lequel le corps fritté comprend
facultativement au moins un élément M supplémentaire en une quantité non supérieure aux valeurs, en
pourcentage atomique, mentionnées ci-dessous, sous réserve que, lorsque deux ou plus de deux éléments
M sont ajoutés, leur quantité totale n’excéde pas la valeur la plus élevée parmi les valeurs mentionnées des

" g5 éléments réellement ajoutés:

D= "o

i}

45% Ti, 8,0% Ni, 5,0% Bi,
95% V, 12,5% Nb, 10,5% Ta,
’ 8,5% Cr, 9,5% Mo, 9,5% W,
60 8,0% Mn, 9,5% Al, 2,5% Sb,
7.0% Ge, 3,5% Sn, 5,5% Zr
et 5,5% Hf.

5. Procédé suivant I'une quelconque des revendications 1 3 4, dans lequel I'étape de préparation du
corps fritté consiste:
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1,33 Pa (10-2 torr). 35 23. Procede suivant |a revendication 5 ou 6, dans

| equel |a poudre netallique est une poudre daliage aya
correspondant aux proportions respectives. 24. Proced6n Wﬁﬂmﬁmﬂ lm
reverdrcation 5 ou 6, dans | equel Iaré)oudre nmet aI i que

poudres dal - 40 | i ages pernet hir ala conposition

correspondant 4 g;':’e?&a@F RROY Bud?é‘%e'iaﬂﬁ@@%&dn\/?ascon?p'%smg’r{ RieREtRRsy Yag Ei@metre moyen de
r evendi catlgan.c etk Gsadgu]ﬁnleeque | a poudre netallique estun ntl ange dun ou
pl usl eurs al | b agesactey dasiite po@ire oWpPYIgud Hane wicham &en@eetauﬁ eet d' un mAt al
pul ver ulmc?ﬁr)\tsr ‘ a érmer ] ﬁ@'%@ﬂﬁ“m%‘? ¢ berterestiHE de fin BPY ‘éswaeﬁwwwﬁlﬁreaen wﬁv@ﬁw
A la co ﬁg 4418 Boe £ dRarfdh BPAEL QMBI LERPRGLLS "ot

(<] es nt la revendicat le le cor eénd, TC atomidye,
met al | i queg BQG«e $YsHAle, {%?-eit%gt% Latink g&u&i \L&zm f’ wef tiquélel ‘2‘1
pul ver ul ent C OIPRdcBITsuVBNtOUndudBbrRus Besabehdesiotiels 6 bbmntia mmsﬁwrttuterrﬁ.audet
| a conposi teiffequd apnéd le. refpyidissBmet GdiBarg Ue triage. | a revend| cation 25, dans | equel
le nBtal ‘pul v e sue/a Fesfiyelcengue deaipepdicationis'ty & dinsfeguel 'ﬁ@'tﬁfaefea}?ﬁwsﬁ'et%n

finale. 28. £,
o SS%@@‘%@ 2 ﬁﬁﬁtg&ﬁ‘?@ﬂi’ﬁ Al Ao Baeh QNG 1d frddeleHEclFs
suivant |a I'EV(EHd)b&ﬂTsmﬁa'ht ﬁmedaéﬁnh@quedevérﬂ&atahenemmnssaq@pll|eemamsntmeanMesesnt

pr bsent s rereffdetee euanmioinesinadreuper i eur es aux val eurs nenti onnees
-dessous :F211 Procéde suivant la revendication {,jdans lequgle fr@fﬂn&ebtﬁgmlqugﬁgéﬁectue enpdepx pu |

.. s de deux étapes.
41 17J (-)/- EF 4 L, ; §éd§)sun nt 'une quelcon ue des revendications 1 4 6, dans lequEl ‘le tra‘*temént?hern(ﬂqa-é est
“, 0 v effectué so

rm& @’ Bh prodddis de @f%dussemem a udeiss¥alRefroidissekkbnbde 02 4 agecRid )
8,5 % Cr ,20 dans une Bagé 36 tébpératures de B0 & 4001C\WW 8, 0 % Mh, 9,5 % Al ,

2, 5 % Sh, 6, 013)/@mcede suivant la r@egdmgﬁpp 11, dans lequel !; t@lt@}b\@ﬁ ther[rm@eaqmp{ﬁtag_qpoeqeneplge a

é; il éq?%dﬁ[ ur u c Qi g céde.
quant ite td‘t"g.l Fgeciaégdé% ivant la.re ZFQ(? mtgganslqeéa% le traj grﬁerﬁgﬁg]ﬁe#gﬁ%ﬂrs reér'?ugre étape
val eur |a plisibl e %08 e Rethplraturs adie of (lgeridh roo VRt

1" une quegl congglersdss siR Nk Cantit08 13, dans4equduaa&a|{eaﬁuaher&cﬁsa upd @samta 6RPe bNE
quantite 15ine étape aiitéricBrelesP 4fidpuéta Beashpfratbecigble @n iofideuguaBodc.6 de 3 a 27%
31. ProcWi6 SLﬁ \Vemedelsaw?ré\lﬂe'ﬁmné'aqﬂpw 3@"5 '%ﬂ'ée preefigé e Rf’é'sltss SehMisen ogymnse

f h
antite deapf% % ;ggi%%s/(g:égl?ﬁug%uel o%eggréj revendﬁﬁ%negt ngxt t gle trébfel%ent%qerrgtgue est

rocede i vadbs Lods WAk SiGALILE Ane ol

quantite non $8JP&)Eédéuﬁﬁar&la35\%dléHﬁo¢337 dd?rsm;edeetaduemamhehaiqmeeesea:ima;duenn did@u

4, dans | eqoetspGuiaesd upe eeesidn &aleLnveinttiount at0d3316m(1gu‘|56rrl eure a 25 34.
iPr oc6d6 sw vaﬂﬁ Proaeqeewﬁen lg savpsiirago U dans dpg '?E e"*GBe'EEﬁ“e pleaffapiné gays ype
quantité, éi%ﬂ%p“'sﬁffg é?ci“in 5 2‘52’“52 5 %ﬁ%ﬁfﬁ'@ b oy raduere:
revendi cd Icgaegé 2Ae nﬁa%hs AR cﬁﬁ\ 2t S e Lot /5

B eat present 2emrdttdE ivanmila teserds&aﬁﬁ. 2bBddHs 1e80el |8@az :nFérrxacbadeg&uecmmnr padséde une
revendi cat myrﬁt%égalqjansuneeqmelé SRSGMIeSEz)%esent en une quantite de 12 A 16 % et
B est pr-~se |n eneure 3 q?a fa‘tft' vegdicajom q_grla% lequel le vide correspond a une pression égale ou

40
23. Procédé sutvant la revendlcatlon 5 ou 6, dans lequel la poudre métallique est une poudre d'ailliage
L ayant la composition correspondant aux proportions respectives.
N 24. Procédé suivant la revendication 5 ou 6, dans lequel la poudre métallique ‘est un mélange de
poudres d’alliages permettant de parvenir i la composition correspondant aux proportions respectives.
. 4§ 25. Procédé suivant la revendication 5 ou 6, dans lequel la poudre métallique est un métange d’un ou
plusieurs alliages ayant une composition du type Fe-B-R et d'un métal pulvérulent ayant une composition
complémentaire, permettant de parvenir a la composition finale, en les proportions respectives, de la
poudre métailique.
26. Procédé suivant {a revendication 25, dans lequel le métai pulvérulent comprend un ou plusieurs
so alliages des éléments constitutifs de la composition finale.
27. Procédé suivant la revendication 25, dans lequel le métal pulvérulent comprend les éiéments
constitutifs de la composition finale.

"~ 28. Procédé suivant la revendication 9, dans lequel la vitesse de refroidissement est égale ou
supérieure a 100°C/min.

55
29. Procédé suivant la revendication 6, dans lequel les éléments supplémentaires M sont présents en
des quantités non supérieures aux valeurs mentionnées ci-dessous:

50 ; 4,7% Ti, 4,7% Ni, 5,0% Bi,
10,5% V, 12,5% NbD, 10,5% Ta,
8,5% Cr, 8,7% Mo, 8,8% W,
8,0% Mn, 9,5% Al, 2,5% Sb,
6,0% Ge, 3,5% Sn, 5,5% Zr
65 et 55% Hf
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. Procede suivant |a revendication 3, dans | equel Ies,
suppl enentaires M consistent en au noins un el enent choi ﬂmmimmw\‘m
prenant V, No, Ta, Mo, W Cr et Al. 38. Proc6de sui vant I‘a fevEndfcation
10} _@ns | equel le traitenment therm que est effectue A une tenpdrature

conprise dans |'intervalle de 450 8 : .mbrocede suivant |la
revendi cation 38, dans lequel le t al(?g%gnq&fk%fm que est effectue A une

t brper at ur g @ QEIMitsI6tald dEkIémeRtsRipHEM catalies NDEDndh sTiPEEUred Ba valende pldeclendt Raamtled
revend: cat |v@!agg8n@u3rﬁﬂes. d%‘r;z I eéwel Iq‘efét raie%%arrentw% he%m' ﬂgue l%?téef,f egt ue
approx| ma- ti 9®Peqvedésuinantainge apeleonper 48 reye iﬂ-? ns Biue B L RWE"S GF Vaht
i ntité, do d2 a et rés e uanti e3a ’% T ‘

b St Ay ﬁﬁ%.a'r%v@él%;?ao?@ﬁﬁﬁéqﬂ RLiBriesk of Gloaibls i 19880% ot ex

nperatut e, I & m Stantits de 4! 4 bd¥.erieure A 800C. 42. ProcWil suivant |'une
quel conque ‘degs, PrisgastuR At I@Sentictiod 31, damgedueilosist drésent amyne euaetté non supérieure a
suppl ement a@sees renfermant Si n' excedent pas 5 % at omi ques Proce

suivant lar zeg/% Reficédgtspiwant ip reygndicatiohiey 4 8§ 489uY 50 RUPITSES %egﬁg)'\t/'bel "lr? Prﬁu‘%ﬁeure
cofps fM/etd 2ot occy HA 6, IS IQUBARELE B¥Qntlen tguamas Bodie
ayant une sfLi ﬁ?fﬁ‘ﬁ&?@éf‘dﬁ%vﬁe %aggﬁggné{jag‘. %4 Pr oceg’g sui vant Iaa ¢ Sadt ou
revendi cat i ON 38 PRiésds sullail ta re@Gdiedtion B, dans lagueBestpréseny e urrguantitéee i p 8 £§% et Reest
s;)rr?t o;:cupeSprgggtﬂmg%qqao@tté dﬁér#_éﬂﬁ&gnegi queuclle etty e Fe- Coe §5n$téa&'a|% 15928: B est
5 . Ci U 1on es
i3ﬁ gg/ g;ev cr | 86 Yqepds mﬁﬂ:ﬁ%@@?ﬁ%ﬁ. 35 dapyg jegugl B eptipresprt 87 dneqUaNtie 241 TR RS
37. Procédé suivant la revendication 3, dans lequel les éléments supplémentaires M consistent en au

: " moins un élément choisi dans le groupe comprenant V, Nb, Ta, Mo, W, Cr et Al
PN 38. Procédé suivant la revendication 10, dans lequel le traitement thermique est effectué a une

s 20 température comprise dans lintervalle de 450 a 800°C.
39. Procédé suivant la revendication 38, dans lequel le traitement thermique est effectué a une

température comprise dans I'intervalle de 500 a 700°C,
40. Procédé suivant la revendication 38 ou 39, dans lequel le traitement termique est effectué
approximativement 3 un état isotherme a chaque étape.
25 41. Procédé suivant la revendication 28, dans lequel le corps fritté est refroidi & une température égale
ou inférieure a 800°C. ] ’
42. Procédé suivant I'une quelconque des revendications 1 & 4, dans lequel les impuretés
supplémentaires renfermant Si n’excédent pas 5% atomiques. _
43. Procédé suivant la revendication 1 ou 4, dans lequel au moins 50% en volume du corps fritté sont
30 occupés par un composé ferromagnétique de type Fe-B-R ayant une structure cristalline tétragonale.
44. Procédé suivant la revendication 3 ou 5, dans lequel au moins 50% en volume du corps fritté sont
occupés par un composé ferromagnétique de type Fe-Co-B-R ayant une structure cristalline tétragonale.

35
40
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