SPECI FI CATI ON EVAP ORATI NG MATERI AL AND METHOD OF MANUFACTURI NG THE
SAME [ Technical Field] [000l]The present invention relates to an
evaporating material and a nethod of manufacturing the evaporating
material. Particularly, it relates to an evaporating nmaterial and the
met hod of manufacturing the evaporating material which is adapted for
use i n manufacturing high-performnce nmagnets to i nprove the coercive
force of neodym untiron-boron sintered magnet or hot plastic working
magnet by carrying out heat treatnent while evaporating dysprosium or
terbiumin vacuumor in a reduced-pressure inert gas atnosphere.

[ Background Art] [0002] Conventi o$RECKICATI@Nder to obtain a

hi gh- per f ormance magnet having a dranatically enhanced coercive
force, the follow ng art has been proposed (e.g., in Patent Document
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dysprosium (Dy) and terbium (Tb) at a distance fromeach other; to
heat the processing box in a vacuum at nosphere to thereby evaporate
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vapor processing).

high-performance magnets to improve the coercive force of
neodymium-iron-boron sintered magnet or hot plastic working magnet by
carrying out heat treatment while evaporating dysprosium or terbium in
vacuum or in a reduced-pressure inert gas atmosphere.

[Background Art]

[0002] Conventionally, in order to obtain a high-performance magnet
having a dramatically enhanced coercive force, the following art has been
proposed f{e.g., in Patent Document 1) by the applicant of this patent
application. The art in question discloses: to contain in a processing box
necdymium-iron-boron sintered magnets and evaporating materials
containing at least one of dysprosium (Dy) and terbium (Th) at a distance
from each other; to heat the processing box in a vacuum atmosphere to
thereby evaporate the evaporating materials; to adjust the amount of supply
of the evaporated metal atoms to the surfaces of the sintered magnets so
that the metal atoms get adhered; and to perform the processing treatment
to diffuse the adhered metal atoms into the grain boundaries and/or grain
boundary phases of the sintered magnets so that a thin film made up of the
metal evaporating material is not formed on the respective surfaces of the

sintered magnets (vacuum vapor processing).



[00031In the art of the above-nenti oned Patent Docunent 1, as the
evaporating nmaterials, small particles, for exanple, were used so
that they can be disposed around the sintered nmagnets that have been
di sposed i nside the processing box. Wen the evaporating materials of
this kind are used, the volunetric occupancy becones |arge and, as a
result, the amount of charging of magnets into the processing box
cannot be increased. There was therefore a di sadvantage in that the
cost becomes higher for the above-nentioned processing treatnent. In
addition, there is another disadvantage in that the work of manually
di sposi ng sniioD3lpart ilal the wt of iepadroat-nrgtimatdPa@hs Dotdmerthe as the
processing box together with t siqﬁer d nmagnets is troubl esgne.
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interposing spacers thereby preventing them from coming into contact with
one another and thereby allowing for the metal atoms to pass therethrough
(see Japanese Patent Application No. 2008-41555).
[0005] As a method of manufacturing a thin plate of Dy or Th, it is
considered to melt the ingots of Dy or Th and cast them into slabs, e.g., in an
inert gas atmosphere, and then subject them to rolling work. However,
since Dy and Th have high melting points and are extremely active, they
react with the furnace materials or casting molds. It is therefore difficult
to melt and cast them into slabs without inclusion of impurities therein.
Even conceding that the melting and casting into slabs were possible, they
have hexagonal lattice structure and thus are poor in workability. In
addition, in order to roll them into thin plates, it becomes necessary to
subject them to heat treatments in an inert gas for several times for
annealing during the processing treatments. There was therefore a

problem in that the manufacturing costs of the plate-like evaporating

o



[Prior Art Docunent] [Patent Docunent] [0006]Patent Docunent 1: WO
2008/ 023731 [ Summary of the Invention] [Problens to be Solved by the
I nvention] [0007]1n view of the above points, this invention has a
first problem of providing a plate-shaped evaporating material which
can be manufactured at low cost. It is a second problemto provide a
met hod of manufacturing an evaporating material which is capabl e of
manuf acturing a pl ate-shaped evaporating material at a high
productivity and at a | ow cost. [Means for Sol ving the Probl ens]
[0008] I n order to solve the above-nentioned first problem the
materials rapidly rise.

[Prior Art Document]

[Patent Document]

[0006] Patent Document 1: WO 2008/023731

[Summary of the Invention]

[Problems to be Solved by the Invention]

[o007] In view of the above points, this invention has a first problem of
providing a plate-shaped evaporating material which can be manufactured
at low cost. It is a second problem to provide a method of manufacturing
an evaporating material which is capable of manufacturing a plate-shaped
evaporating material at a high productivity and at a low cost.

[Means for Solving the Problems]

[0008] In order to solve the above-mentioned first problem, the
evaporating material according to this invention comprises a core member
made of a fire-resistant metal and having a multiplicity of through holes.
The core member has a rare-earth metal or an alloy thereof that is melted,
adhered to, and solidified on, the core member.

[0009] According to this invention, the rare-earth metal or the alloy
thereof is melted, and the core member is dipped into the molten bath of the
rare-earth metal or of the alloy thereof, and the core member is then pulled
up or lifted. Alternatively, the core member is sprayed with the molten
rare-earth metal or the molten alloy thereof (thermal spraying). At this
time, since the core member has the multiplicity of through holes, the
molten rare-earth metal or the molten alloy thereof gets adhered to the
surface of the core member through surface tension of the through holes.
By cooling the core member in this state down to the temperature below the
melting point of the rare-earth metal or the alloy thereof, the molten
rare-earth metal or the molten alloy thereof gets solidified. There can thus

be obtained an evaporating material of plate shape, eylindrical shape, or the



evaporating nmaterial according to this invention conprises a core
menber nmade of a fire-resistant nmetal and having a nmultiplicity of

t hrough hol es. The core nenber has a rare-earth netal or an all oy
thereof that is nmelted, adhered to, and solidified on, the core
menber. [0009] According to this invention, the rare-earth netal or
the alloy thereof is nelted, and the core nenber is dipped into the
nolten bath of the rare-earth netal or of the alloy thereof, and the
core nenber is then pulled up or lifted. Alternatively, the core
menber is sprayed with the nolten rare-earth netal or the nolten
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addition, since there will be no waste in the raw material, the productivity
can be further enhanced and further reduction in cost can be attained.
[0012] In this invention, preferably the rave-earth metal is a member
selected from the group consisting of texbium, dysprosium, and hobmium.
[0013] Preferably, the fire-resistant metal is a member selected from
the group consisting of niobium, molybdenum, tantalum, titan, vanadium,
and tuogsten.
[0014] Further, the core membexr preferably comprises one of a net
member which is made by assembling a plurality of wire materials into



[0012] In this invention, preferably the rare-earth netal is a nenber
selected fromthe group consisting of terbium dysprosium and
hol mum [0013]Preferably, the fire-resistant netal is a nenber
sel ected fromthe group consisting of niobium nolybdenum tantalum
titan, vanadium and tungsten. [0014] Further, the core nenber
preferably conprises one of a net nenber which is made by assenbling
a plurality of wire materials into lattice shape, an expanded netal,
and a perforated netal. [0015] The evaporating material according to
t he above-nenti oned

lattice shape, an expanded metal, and a perforated metal.

[0015] The evaporating material according to the above-mentioned
arrangement is heat-treated while evaporating (sublimating) the
evaporating material inclusive of dysprosium and terbium in vacuum or in a
reduced-pressure inert gas atmosphere, the evaporating material being
adapted for use in enhancing a coercive force of neodymium-iron-boron
sintered magnet or hot plastic working magnet.

[0016] In order to solve the above-mentioned second problem, the
method of manufacturing an evaporating material according to this
invention comprises the steps of: forming a solidified body of a rare-earth
metal or of an alloy thereof by melting the rare-earth metal or the alloy
thereof, dipping a base member made of a fire-resistant metal into a molten
bath of the rare-earth metal or of the alloy thereof in a state of maintaining
the base member at a temperature below the melting temperature of the
rare-earth metal or the alloy thereof, and thereafter pulling up the base
member to thereby form on a surface of the base member the solidified body;
detaching the solidified body off from the base member; and working the
solidified body thus detached into a plate shape.

[0017] According to this invention, the rarve-earth metal or the alloy
thereof is melted, and the base member which is below the melting
temperature, e.g., at room temperature, and in a predetermined shape is
dipped into this molten bath. At this time, if the base member having a
large thermal capacity per unit volume is dipped, the molten bath is rapidly
cooled by the base member. As a result, there will be formed on the surface
of the base member a film made of the rare-earth metal or the alloy thereof.
By pulling out the base member out of the molten bath, the film is
immediately cooled to a temperature below the melting point and is
solidified. There will thus be formed on the surface of the base member a

solidified body made of the rare-earth metal or the alloy thereof having a



arrangenent is heat-treated while evaporating (sublimting) the
evaporating material inclusive of dysprosiumand terbiumin vacuum or
in a reduced-pressure inert gas atnosphere, the evaporating materi al
bei ng adapted for use in enhancing a coercive force of

neodym umiron-boron sintered magnet or hot plastic working magnet.
[00161ln order to solve the above-nentioned second problem the

met hod of manufacturing an evaporating nmaterial according to this

i nvention conprises the steps of: formng a solidified body of a
rare-earth nmetal or of an alloy thereof by nelting the rare-earth
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[o021] On the other hand, there may be employed an arrangement in
which the temperature of the base member is changed at the time of dipping
the base member into the molten bath, thereby controlling the thickness of
the solidified body.

[0022] According to this invention, preferably the rare-earth metal is a

member selected from the group consisting of terbium, dysprosium, and



[ 0019] When the material that has been detached off fromthe base
menber is subjected to cutting work or the like in plate shape, the
base nmenber is preferably of columar shape or of prismatic shape in
order to facilitate the working and also in order to elimnate the
loss in raw material. [0020] Preferably, the tine of dipping the
base menber into the nolten bath is increased or decreased, to
thereby control the thickness of the solidified body. [0021] On the
ot her hand, there may be enpl oyed an arrangenent in which the
tenperature of the base nenber is changed at the time of dipping the
base nenber hﬁhﬁumhe nol ten bath, thereby controlling the thickness

of the SO|Id d body %PQZZ]A@ to this invention ref erably
the rare- ear tal s e§%1? % %&DF FesiTeRE M5t s "’cG‘FFé’i‘e%el‘l ng
of terbium ggr&wdommhe ahdlp cbﬁlsllé’fidgrﬂf ni@®A43] hBhlyBdidiuh, @htaRmeftahabl ¥
the fire-resistant netal is a nenbe

vanadium, and tungsten.

[Brief Description of the Drawings]

[0024]

FIGS. 1(a) and 1(b) are plan view and sectional view, respectively,
schematically showing an evaporating material according to a first
embodiment of this invention.

FIG. 2 is a schematic view showing a dipping apparatus used in the
manufacturing of the evaporating material according to the
above-mentioned first embodiment of this invention.

FIGS. 3(a) to 3(f) are views showing the manufacturing steps of the
evaporating material according to a second embodiment of this invention.

FIG. 4 is a schematic view showing a dipping apparatus used in the
manufacturing of the evaporating material according to a modified example
of the above-mentioned second embodiment.

FIG. 5 i1s a view schematically showing a vacuum evaporating
processing apparatus in which the evaporating material of this invention is
used.

FIG. 6 is a view showing how the evaporating materials and sintered
magnets are housed into a processing box.

FIG. 7 is a table showing a volumetric ratio and weight of the
evaporating material manufactured according to example 1.

FIGS. 8(a) and 8(b) are photographs of external appearance of the
evaporating material manufactured according to Example 1.

FIG. 9 is a table showing whether the evaporating material
manufactured according to Example 2 is aceeptable or not.

FIG. 10 is a table showing specific heat, specific weight, and thermal



selected fromthe group consisting of niobium nolybdenum tantalum
titan, vanadium and tungsten. [Brief Description of the Draw ngs]

[ 0024] FIGS. 1(a) and 1(b) are plan view and sectional view,
respectively, schematically showi ng an evaporating material according
to a first enbodi nent of this invention. FIG 2 is a schematic

vi ew showi ng a di ppi ng apparatus used in the manufacturing of the
evaporating material according to the above-nentioned first

enbodi ment of this invention. FIGS. 3(a) to 3(f) are views
show ng the manufacturing steps of the evaporating material according
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according to an embodiment of this invention, in which the evaporating
material is used in the manufacturing of a high-performance magnet which
enhances the coercive force of neodymium-iron-boron sintered magnet or hot
plastic working magnet by heat-treating the magnet while evaporating Dy
in vacuum or in a reduced-pressure inert gas atmosphere.

00261 With reference to FIG. 1, the evaporating material 1 according
to a first embodiment is made: by melting a rare-earth metal or an alloy
thereofs by causing the molten metal of the rare-earth metal or the alloy
thereof to get adhered to a core member 1a made of a fire-resistant material
having a multiplicity of through holes; and by solidifying the molten metal.
As the core member la, there is used a net member which is formed by
assembling wires W made of fireresistant metal such as nicbium,
molybdenum, tantalum, titan, vanadium, tungsten, or the like into a lattice
shape for further forming it into a plate shape. In this case, as the wires W
to constitute the net member 1a, the diameter shall preferably be 0.1 to 1.2
mm, the apertures of the wire meshes 1b as the through holes shall
preferably be 8 to 50 meshes, more preferably 10 to 30 meshes. The
apertures larger than 50 meshes are not suitable for mass productivity due
to lack of strength as the core member la. On the other hand, the
apertures smaller than 8 meshes have a disadvantage in that, even if the
core member la dipped into the molten bath of the rare-earth metal is
pulled up out of the molten bath, the rare-earth metal can hardly be
adhered to the entire region of the core member 1la in a manner to fill the

meshes.



FIG 7 is a table showing a volunetric ratio and wei ght of the

evaporating material manufactured according to exanple 1. Fl GS.
8(a) and 8(b) are photographs of external appearance of the
evaporating material manufactured according to Exanple 1. FIG 9

is a tabl e showi ng whet her the evaporating material manufactured
according to Exanple 2 is acceptable or not. FIG 10 is a table
showi ng specific heat, specific weight, and thermal capacity per
unit wei ght of each of the materials of base nenber used in Exanple
3. [Enbodinents for Carrying Qut the Invention] [00251A description
will now be [magd of a&ain dwaphéslidddgasrthcetar@barth nmkbalas thehlloyaherthf,a

met hod of manufagturing the evaporating eri 1, 10 according to
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manufacturing a high-performance magnet. This invention is, however,
not to be limited thereto, but may also be applied to a case in manufacturing
an evaporating material made of other rare-earth metals such as holmium
or the like or the alloy thereof.
f0028] FIG. 2 shows a dipping apparatus M1 which is used in
manufacturing the evaporating material 1 aceording to the first embodiment.
The dipping apparatus M1 has a melting furnace 2 which defines a dipping
chamber 2a, and a vacuum chamber 4 which defines a preparation chamber
4a connected through a gate valve 3 to an upper side of the melting furnace
2.
[0029] At the bottom of the melting furnace 2, there is disposed a
crucible 5 for containing therein ingots of Dy. The crucible 5 is made up of
a fire-resistant metal such as molybdenum, tungsten, vanadium, yttria,
tantalum, or the like which does not react with Dy. In addition, inside the
melting furnace 2, there is provided a heating means 6 for heating and
melting Dy. The heating means 6 has no particular limitation and
anything may be used that can heat the Dy inside the crucible 5 above the
melting point (1407 °C) so that Dy inside the crucible 5 can be melted and
can keep the melted Dy in a state of molten bath. The heating means may
thus be of a known tungsten heater or a carbon heater. Otherwise, the
heating means may be constituted by a furnace of a high frequency
induction type or of an arc melting type. A side wall of the melting furnace
2 has connected thereto a gas introduction pipe 7a so that an inert gas such

as argon, helium or the like can be introduced into the dipping chambeyr 2a



[00261Wth reference to FIG 1, the evaporating material 1 according
to a first enbodinent is made: by nelting a rare-earth netal or an
all oy thereof; by causing the nolten nmetal of the rare-earth netal or
the alloy thereof to get adhered to a core nenber |a made of a
fire-resistant material having a multiplicity of through holes; and
by solidifying the nolten nmetal. As the core nenber la, there is used
a net nenber which is forned by assenbling wires Wnade of
fire-resistant netal such as niobium nolybdenum tantalum titan,
vanadi um tungsten, or the like into a lattice shape for further
formng it iata paedebatdnahfipe.antdunt.hila ohisteon, ake hixdtiig FERadY £ as
constitute the net nber la, the di ter shall preferably be 0.1 to
1.2 nm the SPBFEET ERCTE1 7 Ha“Wm BupRshder ?eﬁlu%gtthg PEHBEFITSHG) 08

shal | pref er @bhigBaSbi0200 TRSRASectidRiS e iRfaBh YunlBhb&st3RpdpEhes.
The apertures Iarger, t han 50 neshes_are not suitable for nass
product i vi t yPiguded ovithhap oo tvedisgPNla9 thee thediomipgrisbamber, caan behe
other hand, tfie,40 réouseﬁrem-xhﬁ{efxt b%rauﬁl sa% Qﬁ&ebea Haiasaabv tage
in that, even if the core nenber [a dipped into the nolten bath of
the rare-earptessmeeal is pulled up out of the nolten bath, the
rare-earth can Aar.dl v, be, ad ed to the entire region of the
core nenbern[ﬁgg(lg]n a nd;%%heer% 0 ?"i‘ﬁ“ﬂ%‘héa Teshe ?mebef(itdf'/a]l%arf?ﬁ%gegttﬂer
hand, as t hebamdaceddn tphes@@icahsidé the@epdladyn thehrwefda. aki thes E4s06hby,

t here can be uysed Tb [ .an aillloy of Ey r Tb with Nd, Al, Cu, G, or
the like in SaEF RBe Fafiombtheaiiumm ehpmaerissprastedrto theexhayst mae i r st
enbodi ment, B gREkd §i bOhevaciBASuith PBf B¢ IMRIeLvAlvE P CHt BYtHuS so
exenplified because the rare earth to be used is for the purpose of
manuf act ur i niyrandsdghatpby rormihesthvegaemng anficlosingoé anotber sxoff Nakkever
not 10 be |1 pys QdichNeLfkGosdith (B 30pRE PAPRELRL arfifli Gah Be
manuf act uri ng an evaporating nateri a made of other rare-earth retals
such as hol nivamuaded bhéhd sdoee varcutimepwhp @y Irhatdéiadn, thO@R8E Ghantbeshows

a di ppi ng appar at us hch.is d in manufactyring the evaporating
material 1 a‘gg%src |nﬁacly%%¥(\){}rll?5 Sﬁer“é#ﬁzlﬁbegg? ﬁ%ﬂ“.tm%‘}’i%m&'i Pg%? h'?gsoa%’ﬁg%t us
ML has a melineftggakWwutiaae a2goshiash helefrh as oa thd Ré Beh b avbBalucdBintand a

vacuum chanber 4 which defines a preparation chanber 4a connected
through a gatg"e’ PyeRasaiion ghambsr gy bt PEGdgterpinadflowndnedtiy f ur nace 2.

[0029] At t hefobot]t oM @net fige MRAT biNthef HeBAGERmLEPA" 8 fi8vidbSRIBLGn
open-close door 4b for use in bringing in, and taking out, the core member
la. On an inner surface of the upper wall, there is hung an electronic type
of hoist 8 so as to be positioned above the crucible 5 in the dipping chamber
2a. The hoist 8 is provided with a hoisting mechanism made up of* a drum
8b with a motor 8a and a wire 8¢ wound around the drum 8b; and a hook
block 8d mounted at the front end of the wire 8¢c. It is so arranged that the
core member la can be moved between a mounting-dismounting position in
which the core member la is mounted on, or dismounted from, the hook
block 8d by the hoist 8 inside the preparation chamber 4a; and a dipping
position in which the core member la mounted on the hook block 8d can be
dipped in its entirety into the molten bath inside the crucible 5 in the
dipping chamber 2a.
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crucible 5 for containing therein ingots of Dy. The crucible 5 is
made up of a fire-resistant nmetal such as nol ybdenum tungsten,
vanadi um yttria, tantalum or the |ike which does not react with Dy.
In addition, inside the nelting furnace 2, there is provided a
heati ng means 6 for heating and nelting Dy. The heating neans 6 has
no particular limtation and anything may be used that can heat the
Dy inside the crucible 5 above the nelting point (1407 C so that Dy
inside the crucible 5 can be nelted and can keep the nelted Dy in a
state of nolten bath. The heating neans may thus be of a known

t ungst en healeszlor a Hard)at ih@adferableCtHi@rihe Sibokt Bleckhe@tis ngahd¥eang may
be constituted by a furnace of _a high frequency jinduction_type or of
an arc nelti Wkt Aateral frgly apmalyhdeppmy fajakug 95 ke Jilggghich
connect ed t hgge8tidt ReadRNiththe QML 0 FuP@ef an $Pack RAthARLINRSL SBS
such as argon, heliumor the |ike can be introduced into the dipping
chanber 2a theramsydedispasehadddenof firoueristaphmakieitadtaHustratedndort i ng
furnace 2 ha nec, ere P fo e g th
preseurc. i notdaiPng WGP SR St AOHITE diBked OF, & S OL0E
t hrough an ediktansé¢ fipimpenePingph@vicddadt wi ploraity of cakfmembare 1RMhagdet hat
t he di ppi ng ¢chanper gcan vacuated to a predeterm ned vacuum
pressure and&%gaﬁg$%ﬁ§fn$§%§”€§8 %?E&mfﬁﬁﬁdf%ﬁ the other hand, the
vacuum chanbos®] i s alse, adeangedn twillbe neduerthd maRhRSRWE dfnekde

t he preparation chanber 4a. In this case, the exhaust pipe P2 from

t he vacuum cHaRp@fingsmaterabct agrording fe the gk emprdeept hynusing t8e de of

the vacuum p&iﬁping_ aq)fpafeﬂ@s LY Qg Enoval MpFﬁyl?. lliirélt,sin%g'ﬂé%f Y alef apggd
that, by controlling the opening and cl osi ng of anot her "on-off val ve

PV2 whi ch i spastiicaripdbedricible hen dhdippingmhpmb2a.t Wdtey dovimmisataber

can be evac ddition. the vacuum

chanber 4 h;@teggwﬁ)e{%%g%n%g%h%a%?%g% \j\%?at ﬁé&%%’f gl%’f ‘éaé:gh?arg]?%uclf ion
pi pe 7b so tdémratadh amiemisogds ewoff edvarRydn igapenddekd W gastaet thbe

| i ke can be intrqduced jnto the preparation.chamher 4a.at.a

pr edet er mi neﬂ’af”lwco% naﬂgﬁh? .d%flﬁfﬁl “5ite Qﬂﬁn’ g‘fbhliehém\’/%{“é‘ﬂﬂﬂg dhanber
4 is provi dedippinghanbepenath @salctaiinetpleasurti$@g | M Fay, i MYidkakds. and
taking out, the core nenber la. On an jnner surface of_ the upper

wal |, there Yhenthyytemperatarg oidiy hag tpgehesra rsmeratgresat which Pypdarts

posi tioned ah@yigakiR (QUEBRIE), Arighs IsNGt iR Rk oG BRIRES s 2Rtro diiBoROT ST
8 is provided with a hoisting nmechani smnade up of a drum8b with a

not or 8a andpipe (i ido glee dippine charober®at he drum 8b; and a hook bl ock 8d

mounted at tlgafr ont 1gd.0hntif X 18 BCubluded 50 ALtARYRADLNAL, the
core menber la’can be noved betvieeh a moun I ng-di Stoun i'ng 505| i on
i n whi ch t hegetting spiestedraslaarebelt nbhautliachton, Afdosdiof Bpuntiad dreamed he

hook bl ock 8d by the hoist.8 inside the preparation.ch er..4a; and a
0 ppi g posi A B B ISGAMED ihasot SenbrpIR: EBE RGHRBAST DREROBE

bl ock 8d cancHagmbdi: PR B6kokdes il 30 200 kPEINtefctitdy 5H16 MO kBN bakhisisngi de
the crucible 5 in the di p&i\%}%kchanber 2a. [00321Here, it is

preferabl e tihgtheaHeeHs R Sace shergepdtipg paint has reached, Dy gets

melted, and the operation of the heating means 6 is controlled to maintain
the molten bath temperature (e.g., 1440 °C) at a constant temperature
above the melting point.

[0035] In the preparation chamber 4a, on the other hand, the on-off
valve PV2 is opened in a state in which the open-close door 4b is kept closed.

The preparation chamber is thus once lowered by the vacuum pump P down
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fire-resistant material such as nol ybdenum tantalumor the like

whi ch does not react with the nolten Dy. Further, in place of the
hook bl ock 8d, there nmay be di sposed a hol der of fire-resistant make
(not illustrated) for holding a plurality of core nenbers |a arranged
at a predeterm ned di stance fromone another so that a plurality of
core nenbers la may be dipped into the nolten bath of Dy at the sane
time. [00331Next, a description will be nmade of the manufacturing of
the evaporating material 1 according to the first enbodi nent by using
t he di ppi ng apparatus ML as shown in FIG 2. First, ingots of Dy are
set in positicon piddéthemiied Claphem Spiessrbdedi, ppitay te by Raas Ahter
havi ng i sol ated the dippi.ng chanber 2a by closing the gate valve 3,

t he vacuum pRETpaiBtoR h&? e‘H"'aggt dPsotinie t&?}ﬁ-}tPPg Vgt dpipr 1 dhgpened

so as to st ambukties S¥ACHALAOPoHfiord Nl RRIrBEtERINDE heddht of B hakhi | €
mai nt ai ni ng t he d%{gepl ng chanber 2a at a predeterm ned pressure (e.g.,
¥

1 Pa), Dy i slapess hethanting afdhp evaguatienothemp-efhsalve dMeld dose

t enper at ure i . St ar i ' ( C is
i nt roduced tﬁdo%\{g%g? ﬁé%l bszltélaioglt%%eggﬁ?tl %b%?%?@@g%ﬁﬁlt%ggt %aeb%?%g?%%
chanber 2a. §O@3gHierivepreasoso whto Aetugashe prépatatdoiudedhlies 4:dapk évent

th f tti | ashed esult of sublimatiop.. Al f
% s pr oV BRICBAP R ACCCR bt UL RRH FF QRORSE RAB s PR R

is thus prev

pressure i nshagy ihthedopPimdehtehaahen s2atlheerwsendterté beQlspeRded by
preferably 5%9;}800%00 kPa. I&@t his. state the_ heati ngbi S contj nued.

Once the nel'lt ek $hs Atter dinstne By gunelose doey 2b.aihg et gplee at i on

of the heatipgp PaN%ed oh: £AM EOtHLELY &abtB DAL PBrdpteatiR e mbRALY
tenperature (e.g., 1440 C) at a constant tenperature above the

mel ting poi nky. theoBgSER Rume’ preprardiagite thie hrnrbesmand, thomrereatierhior

hand, e Tuffhg(B U BT A 2 staie [nubich the

once | ower edl0B§6]t he v@AberunmpaingatP dowhich the molten bath temperature is
maintained at the predetermined temperature, Ar gas is kept introduced
through the gas introduction pipe 7b into the preparation chamber 4a until
the preparation chamber reaches the same pressure as that in the dipping
chamber 2a. Once the dipping chamber 2a and the preparation chamber 4a
have attained the same pressure, the gate valve 3 is opened. In this state,
the motor 8a of the hoisting means is rotated in the normal direction of
rotation so that the core member la is lowered from the preparation
chamber 4a toward the dipping chamber 2a through the hook block 8d.
When the core member la is lowered, the core member is sequentially
dipped into the molten bath of Dy and reaches the dipping position.
[0037] When the core member has reached the dipping position, the
motor 8a of the hoisting means is rotated in the opposite direction of
rotation so as to sequentially pull the core member 1a out of the molten bath
through the hock block 8d. Here, since the core member la is made up of
wires W, when the core member la gets dipped into the molten bath, the

molten bath of Dy gets penetrated into the wire meshes 1b of the core
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to a predeterm ned vacuum pressure (e.g., 1 Pa) to thereby degas the
preparation chanber 4a. At this tinme, the hook block 8d is in the
nount i ng- di snounti ng position. Once a predeterm ned period of tine
has | apsed after the starting of the evacuation, the on-off valve PV2
is closed and also Ar gas is introduced until the preparation chanber
4a becones an atnospheric pressure so as to return the preparation
chanber 4a back to the atnospheric pressure. In this state, the
open-cl ose door 4b is opened to bring in the core nenber |la and set
the core nenber to be suspended by the hook bl ock 8d. After closing

t he open-cl omemtﬂe:ona dimce thecona nehibey ah \has BheH iv@tt@lﬁﬁfyedﬁﬁnﬁenﬂgahn to
t her eby evac reparation chanber 4a by the vacuum p

Accor di ng totjﬁﬁi‘ozg ar r%ﬁ@%ﬁ’@ﬁ%‘“‘?ﬂéa%ﬂ&ﬁé’?hwléﬁ‘lﬁfao(iftb‘? %Pﬁ‘&nﬂﬁé I8or e
merber | a i sisfdniBhethis ERP3Ghd hedlien! B2 tR aSéudlderhe rbomn@ﬁbtema pLi gn
bath tenperature is maintained at the predeterm ned tenperature, Ar
gas is kept liidstaieedVhen H}fgqmwem@ars Wtﬁe@m]’étaﬂl@muﬁﬂbép?bt pfthe t he
preparation 4 r e sane
pressure as tgﬁg@lg%thf ﬁhel{%?%(lgll hg c nﬁg eqﬁ%%;ce tﬁbe%?&%?n%a%ﬁgnber :
2a and the pwbphrfaellbng@:haamﬂbered@ dmaboeﬁhteadl netha heslsant puessitse,

t he gate val é’uefa?ée't%no ened. In th| S state ‘ihe gotthr 8a of the

hoi sting meahns 4% FBEAY 8% 50 £he° mSVHal dF P& | Bn 5t CTOrATTER Yo t hat
the core rrenheﬂnedlateﬂgsaﬂtﬂv}&t@obdlreﬂ Ripton€ ofthe padlehi ath, chaphes cobtedttowar d

t he di ppi ng chanber 2a tg gh the hook bl ock 8d. When_the core
menber | a i s? FGMRFRHre PREW énffjr’éﬁ%@PmFé‘né@ﬁt?esrﬂ‘Fhéiefly Wibppdbe fHito t he
nol ten bath @bmbye ﬁmasrse%meﬁlplel@@lygunm B8 oROS th adbiteh @A3Y MR 4 he
core nenber has reached the dipping position, the notor 8a of the

hoi sting meabesohitainedaesapiratingimatssisediof lage skavei oFhospeedphpillingso as
to sequenti u t I t

t hr ough theaﬁgn e F%gkgggﬁ)g{-b ﬁeggl%%%eﬁ? %ch%&% %gﬂbn%rpgﬁﬂlﬁgﬁ’nade up
of wires W &mermmh@cmchnmrﬂ)erpom et Dydeppee solitifted heeanhl dfethebath

the nolten bath of et trated to t.he neshes | b, of the
core nenber"ta I%%Sﬁgn?ﬁgﬁégaﬁgﬁﬁgﬁﬁgp %fnadﬁﬁ%m%}gjay&é%of%laﬁWOWt h

t he nol t en baidabrdayas pobdikle; drlike tiker mal capacity per unit area of
the core rrenﬁﬁr la is_small in thi s]%ﬁitee the nolten bath around the
core member P83%ls i n Chep; ghew thg be Ad reachesithe mepfare positian,
sequenti al | yihaWateeh1t3 Qitlosf. thﬁtmmﬁaﬁéﬁ ARaLB (e, g h@f mrﬁpa@@s RYtdeed up
out of the nolten bath becones a state in which Dy gets adhered
so as to filinteedueeddntorthe prepskation thamber #pand éh%wpa@@nEMpnﬁ iand so

as to cover [ r yi.after

bei ng pull edJOE%d(S)fE{ L(ajpfcf Qdeﬁéuﬁﬁ?d g%uﬁdaﬁmg A%y I's c% %tlece# i S 1

t enperature ﬁueﬂh@w ihitvedurell tintrg thﬁobrﬁpammbnge}tammoléiadtq‘ bedg 1Wbenk tthe
core nenber |,a has been corrpl e out of th n bat h,
there can be tB}?tsgl?eﬁgdprﬁﬁsuéVapqg’rea?}% Poﬁﬁt 8?’1 18] Opgaeq, b, d EﬂghégbmgThe
speed of pulditnBe u@pbhﬁu@eﬁﬁ;eﬂenber out of the nolten bath may
appropri atel[ﬁ %@ det rrhned considering the point; that Dy can be
solidified i ch ofinithis Rerrernsthedirbhembpdimertait Bmet arensprry de
adhesi on of fy;ReqNes Rtk fhmar Eﬂsﬁﬂ 2t LRbEe PStRASSI Plafe-sidhed he
like. [00381Then when the hook bl ock 8d reaches the mounting

posi tion, r@ag@naémﬁamaﬁéﬂ@l ingde plodedan bey mamnéactrad enlyAry gakingdhe. | of
100 kPa) is n r gpalatl lon. chanber . 4a and

t he evapor at%og%tl%glgbéalrrl %'f{ %qum E%Qef %{r}gpaeppr egee?er m ned nﬁ)) am&“l ¥
time. After dmtlnmgfocloot edhng\rvvogh% rajuiradt inas poasitloduaedd ithé sk e
preparation chanb 4a to brj it back to atnospheric. pressure. The
bpen-c! ose. a0 PREIAL Qo NBUN R HE R Bi R P b iFer it

mat eri al 1. combined effect thereof, it is possible to obtain the evaporating material 1 at
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[00391In this manner, in the first enbodinment, it is not necessary to
subject Dy to nelting and casting into slabs Further, a plate-shaped
evaporating material nmade of Dy can be manufactured only by making
the core nenber la itself into plate shape. Therefore, since no
particular cutting work or rolling work is required, it is possible
to avoid the loss in raw material that nmay happen as wastes by
cutting work or the like. As a conbined effect thereof, it is
possible to obtain the evaporating material 1 at an extrenely |ow
cost. [0040] Here, as described hereinafter, in case the evaporating
material 1 oinbhﬁmﬁﬂy$mwemmodinent is used in manufacturing a

hi gh- per f or mag ress. of consunptiqn of the Dy
adhered to t ré}g@ore ﬁg‘?’rﬁ’eﬁs qte C”’%‘gl §el A ’t“cfaﬁ"eq‘?cﬁ"ﬁ%a?ﬂgﬂ%erﬁéshes
I'b of the coiernBEIBE: bAbodihedt 1LWEd in hSIEQBENIL ANBigRTHeAORSAIRE i ON
of the evaporating material 1 can be visually recog nlzeg which is

advant ageous™Mpangty ddibnHrevitresresh ef esnspawhion vd thadsr a%h\elqd shahd cye
repl aced, Ormtal%d;l ) 1e[~,99.:ﬁ%ed a%hﬁédl EMndsD& PDV RE akb e oAREGRT @l 1

has been consune descr ove 'S consune evapor at1 ng
material 1 caﬂabesulrsébb @gdmmnwf hmatlmanyn pif ik iemapvaating mesdrivdtean| n

h ds, | by .di h pred t t | o th
ol ton at b By ot B | PRGN e St AE o8 B0 NG WATLIPRI 1

can be regenefa@bﬁdmgéﬁatamﬁe]ssﬂaubetﬂéﬁla&& bihede likemai ns adhered to the

used evapor 1 can be reused as it is_wthout thromnng
it away as 3 ap. %&‘ﬁgﬁé’l Vhen thecevaRpiabing ranterinhi das pen swsrred as

raw materi al £ S4EHTL AN, tHR Bhistnl dvhlSafial nhieer8fi 1eahinklsyd Medihi zed
in an extrenelé effective manner. [0042]1n the above-nentioned first

enmbodi nent, wWithedcapptirehminggy treatment. In other words, by dipping the

consumed evaporating material 1 into the molten bath of Dy, and by pulling
it up, the evaporating material 1 can be regenerated. As a result, the Dy
that remains adhered to the used evaporating material 1 can be reused as it
is without throwing it away as a scrap. Expensive rare-earth atoms which
are scarce as raw materials such as Dy, Th or the like can be effectively
utilized in an extremely effective manner.

[0042] In the above-mentioned first embodiment, a description has
been made of an example in which a core member la was formed into a
plate shape. However, without being limited to this example, a cylindrical
evaporating material may be manufactured by using a wire net material
formed into a cylindrical shape so as to be used as an evaporating material
for use in manufacturing a ring-shaped sintered magnet or a hot plastic
working magnet. In addition, the core member 1la having formed a
multiplicity of through holes of a predetermined diameter may serve the
purpose. In place of the wire net material, an expanded metal or a
perforated metal may be used as well.

[0043] In the above-mentioned first embodiment, a description has

been made of an example in which the adhesion of Dy was performed by
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been nade of an exanple in which a core nenber |la was fornmed into a
pl ate shape. However, without being limted to this exanple, a
cylindrical evaporating material may be manufactured by using a wire
net material formed into a cylindrical shape so as to be used as an
evaporating material for use in manufacturing a ring-shaped sintered
magnet or a hot plastic working magnet. In addition, the core nenber
| a having formed a multiplicity of through holes of a predeterm ned
di aneter may serve the purpose. In place of the wire net material, an
expanded nmetal or a perforated nmetal may be used as well. [0043]1In

t he above- nedippgethef dots neited dianiing .a moles batlpbf aiottast Deemdrbge of
an exanple in i ch the adhesi on, of s perforped hy__ dipping the
core menber P“é}mﬁtt ¢ £oHoPEeaeh atth Oéft%ﬁ%@i% 'EﬁtLDy,nSEﬁﬁ‘&’ B B#vi§ehg t he
core nember pier&f {N&hEDLLHEN hahker I1astb@ac§pr4r?yngr.my Bathadher edet 0

the core nmenber |a by spraying. Further, in the above-nentioned first
enmbodi ment, #boyesenitignedoAirfiasmbedimephide dsperartionxhampbeen magdei ehanhe

core member Lanfe i AHHAGUERE G RC (AP o0l HlARE S, ORR' Akl A
Instead, it nmay be so arranged that the dipping 1s perlyorrre I'n
pl ural ti nesdippingpareasticons Ihsteahahghmg behe airaegili tat ohe dlippnpgs

[00441 A descri.ption w 1|, now he made of seco nbodi t of the
bvanor at | ng Talked i ey PR AParBhancty fegiedhe STatiout Hoating
materi al 10 fos4danuf aCtescagtify wilh@ok Wel oxdendf sStc@@s] ethb®limedt &tt@P i N
which Dy is nelted, and a, base nenber. 10a is dipped into the nolten
bath of Dy ifraRodt@gemateripli th Witk wivensetbdiGioh i SheeivaPaRHEY at a

tenperat ure Relou1 18 MRhhiabEri £P KA UbBiInglstddy; 1. &aNd sfeh8n BASE pRNDEr
is then pulled up or lifted out of the nolten bath to thereby forma

sol i dified bedyeltedhandddass mpybenlQahis dinnefldnte the molfen hatieoi®nier 10a
diried oD _ hrefiaet Yotk .
100 16 rel cadarinrPhih 2 BlSRhemBeuotois WyMALER dCtREL Al Bl P00

step); and athstregting tednpehtiaefdbt achebe badel dembadiskbely piDil up owor ked
into a plate.sh r ki t . .| 00451As t he. r_10a,. out
of consi der gﬁ%‘ﬁg‘?ﬁh‘%ﬁg? %OT%BEE@F%? Q&l%é’d‘\:ﬁt’“ﬂ?‘oso lgﬁ%are"i?ggqpﬁt%a]aﬁ A ate
shape after DhavhnBe korfaRAtthe bae) mdinbee 0DEANAEBD bodyhRFQineSstiHed a
solid prismatic shape ar col umar shage_, each bei ng made of a
fire-resistaftP fRrahchs tensHg R stanOb b rlsared i defaghed offrfromithan,
vanadi um tunQst 8Bm@Er 108 LbtiBhindSstlf)e RASE ABTRErwHiDR tht hh&nbs used
one having a thermal capacity of about 2.5 MJ/knB. If the thermal
capacity is i9ifHigdbofy 1B woakedfases pladeistvee &vorkinester)when t he base
menber is di into I S 1
itself will @Q%?m y ?’.‘S&Z‘gi"%&t%‘%%‘é?i%d&r g‘hs"gx?rﬁg‘{%??t%‘%‘ %39?}%?3%[191§g§ed on
t he surface hdigr Ebf isvwikedéntoed plde shag afjai havdngl foramdathe eslidlified t he

o 1115 bt 80 GomEL B BT o L SR B
being made of a fire-resistant metal such as niobium, molybdenum,
tantalum, titan, vanadium, tungsten or the like. As the base member 10a,
there is used one having a thermal capacity of about 2.5 MJ/km3. If the
thermal capacity is below 2 MJ/km3, as described hereinafter, when the base
member is dipped into the molten bath of Dy, the base member 10a itself
will rapidly rise in temperature so that the Dy film formed on the surface
thereof will be melted once again and, as a result, the solidified body 10b

cannot be formed efficiently.
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aside fromDy, there may be used Th or an all oy made by conpoundi ng
into By or Th a netal which further enhances the coercive force, such
as Nd, Pr, Al, Cu, Ga or the like. Since this second enbodi nent is

al so described with reference to the evaporating nmaterial adapted for
use in manufacturing a high-performnce nagnet, Dy is used as an
exanpl e. However, without being limted thereto, this invention can
be applied to the manufacturing of other evaporating materials nade
of other rare-earth netals such as holmumor the like, or of an
alloy thereof [0047]In the step of fornm ng the solidified body, a

di ppi ng apparboasl IVIZ Efmmnbrlhmdﬁls@heﬁmﬁﬁﬂrtb%elﬂﬁ%thérﬂﬁy%%bing
apparatus M ha construction as the one

ti t he
enpl oyed for ?Sr‘l ﬁyngb 5’90@3 0% e aktqyanade by pomgoriing mio

above- n'entlOﬂBj?lofThitm&ﬁpﬁﬂicﬂqﬂ{theﬂmc%éth@&efcﬂ@frEé)@Ec Q%yﬁ @A wre
81 of a hoist 8Q, there is provided, in B ace of t ock’8d, a

clanp 82 for ol He obrhe iengPingethinsec M@ﬁls)ﬂsq &ﬂ;crﬂmgnﬂenber
10a. It is't Wé%ﬂ@ﬂze%rtﬁggggbo&&ﬁ.{g mQVerﬁﬁ& t&{ fok e %hfatnu?a%turt hg{hb?ﬁe

menber 10a can be noved bet'ween: nmount -di'snou posi
whi ch the rmdﬁgh‘mgrf@mamcg meagnet, Ay @fuseﬂeasbasexaxmimerﬂme:x enatied: from

the clamp 82 4 pr.epar at.i anber_ 4a:. an
di ppi ng posi t | on In t%%%eéo‘rq%&%agge&?r% g%efﬁ%heﬁ‘r{?gﬁ Va??%ctaﬁ‘ﬁﬁ gZ S
di pped int o tdthemeVvaperativgt materidlhenateuof btler Srarneirte ddiglsdbphi B9

chamber 2a excent por L.on th i being hel d by the clanp 82.
In FIG 4, t)r?:l;6 sarfée&rthfg'ereh %ﬁ%?ya e assigned to the sane parts

as in the di dpo4¥y appa ahmstebe fo(:ﬁﬁéeﬂﬂrselﬁcﬁﬁabbqam 4 b?pﬁigad%a&%ud S
ed enbodi ment 1,

formed, in a m | gr .enn a o] Nt on

of a fire- resl‘li%tg T 6t Ei%rc% I‘VB‘g r?&r‘h DRE APEATEES Mol ke
whi ch does nahbstaﬁﬁéllwvthd]satﬂite cdmtmeﬁo@as thd olBYmAloF He 180 djphanged

t hat aplurallt% ﬁl %2 Phgfegg'n“ne at a front end of
the wire 81 t3RF ’L‘fg‘ﬁf Jaﬁg%%" t</ 9P é“t Ye mpntined dirpfeembgdipento di p
a plurality Glovsse aBehdeLsM0al bNd vitd®l b4 be5 SRttheRfis &‘ov"i’éedt Q:E same

time. [0049] A.descr | ow be nade of a case in
usi ng ,E he ] place o ting Lf:u:n E b\i\ch , & clamp 82 for holding one 10ng11:ud:|.nai end

portion of the base member 10a. It is thus so arranged that, by means of

the hoist 80, the base member 10a can be moved between: 2
mounting-dismounting position in which the mounting or dismounting of
the base member 10a to and from the clamp 82 is performed inside the
preparation chamber 4a; and 4 dipping position in which the hase member
10a held by the clamp 82 is dipped into the molten bath in the crucible 5
inside the dipping chamber 2a except for the portion that is being held by
the clamp 82. In FIG. 4, the same reference numerals ave assigned to the
same parts as in the dipping apparatus M1,

{00481 Preferably, the clamp 82 is formed, in a similar manner as in
the above-mentioned embodiment 1, of a fire-resistant metal such as
molybdenum, tantalum or the like which does not react with the melted Dy.
1t may also be so arranged that a plurality of clamps 82 ave disposed in line
at a front end of the wire 81" through a jig (not lustrated) so as 1o be
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di ppi ng apparatus M2 as shown in FIG 4, a solidified body 10b is
formed on the surface of the base nmenber 10a of prismatic shape, and
then the solidified body 10b is worked to thereby obtain a

pl at e- shaped evaporating material 10. [0050]First, ingots of Dy are
set in position in. the crucible 5 inside the dipping chanber 2a.
After having isolated the di pping chanber 2a by closing the gate

val ve 3, the vacuum punp P is operated and al so the on-off valve ?Vi
is opened to start evacuation. At the sane tine, the heating neans 6
is operated to start the heating. Then, heating is perfornmed while
mai ntai ni ng t hkledo gy Agheiiityebasdanddhas Pr el SraimRedINESINbEDFE- J.
1 Pa). Wien the.tenperature of Dy has reached a tenperature at Wwhich
Dy starts subF?ﬂﬁ g%ﬁ out 800 C), Ax gas is introduced into t he

di ppi ng chamb@p4gla thwmbntﬂi@temsnmerﬁg&l&tfa%sﬁn%@ %341 re,
t he purpose o(fhpl ntroduci ng AT gas is to keep the evapora

under cont r ol SPENEGEBAYAENS M2 A D%Gtﬁaaﬁsﬁlﬁlﬁeéb@b’slﬂbeﬁommmhen
di ppi ng chanbets ke Bs ga@etrg\,%ﬂé i‘tﬁt of BEGRAEARA Y %e%Hgatl ng

is continued in this state and i ng pol nt fed,
Dy gets nel t ewlidificd hoge Ak ismonsed ttmﬂieh@artohhgn meEaie-shapest etvlamatmg
control l ed toggaiAf@ahn the nolten bath tenperature (e.g., 1440 t) at
a constant tenperature which is higher than the nelting p0| nt.

[0052] On t he BP%@r hadist, mngtmd'nyapaetamposimﬂanﬂ&eM&le 5 hpiderhof f

valve PV2 is @ Io at.e of .,th n-clo or 4bto
t her eby once sgﬁgﬁdc %%e p(réess‘%'?"%r %§ ’?%é%"&&‘ﬁﬁﬁ%t?ﬁb“ %ir 28, by
pr edet er ni necblamgmhmgpteew:ﬂ thevgumlpRa) PliSojehed bid dRIFR ddigs
preparation cJt At ttgl ?%%ﬁge . he pre aration chanber 4a is

at roomtenpera ure l%ﬁ%elteﬂe Bisafee dime. fhe hepiing

nmount i ng- di snmesmisieny opmtetdltb@tarWlﬂrheathr ﬁdﬁﬁ,@i&%ﬁ?ﬁ; ﬁ%%hﬁ‘éli $hid | e
has | apsed after star f valve PV2 1s

n%b‘%i’glle%é’ uatlon t he on-o0

cl osed and A™ e |22 A Bredpiaratied aresnrbiers. 4a

becomes at rm%h e rWﬁexpﬂﬁaS&Hipemﬁ&eaﬁ TyChals@balhd hrt&nﬂérﬁﬁﬁé at LaRnaiiprer

4a back to thg g nn@g%éatlcagressure In this state, the open-cliose

door 4b is op&HEdSt P 00 O ndrises 1&%“W°?%m¥?ttbﬁﬁmmmr e

into the pr emambem&b@@mﬁeé@qguﬁa@mggw One | ongi tudi nal end
er 10a is caused to be held by the clanp 82

ortion of t se ne
ltoo tlhereby sgﬁ qlﬂe bas l&¥enther Pmoﬁﬁ)ﬁtmﬁﬁd‘mﬂﬁeﬁr gabtigr toh&edpnihec| osed
the open- cl 0%QaflRMor/dE Dy B Natlfl. VAL Y& 18 6(&&%2 SNed: %%%es%glal nto

t her eby evacuate t he preparation chanber vacuum-punp
Accor di ng to®Hhe dpning ghmeher, 22 hecomespth ét@ |1ﬁﬁ kFay pchf@qabhg&’bﬂaf’ahe

base nenber ¥0aiihg id éoﬁhﬁﬁ&‘gm this state and, when the melting point has reached,

S
--l

Dy gets melted. The operation of the heating means 6 is then controlled to
maintain the molien bath temperature (e.g., 1440 °C) at a constant
temperature which is bigher than the melting point,

(0052] On the other hand, in the prepavation chamber 4a, the on-off
valve PV2 is opened in a closed state of the open-close door 4b to thereby
once reduce the pressure by the vacuum pumayp P to a predetermined vacuum
pressure (e.g., 1 Pa) to thereby degas the preparation chamber 4a. At this
time, the preparation chamber 4a is at room temperature, and the clamp 82

of the hoist 80 is in the mounting-dismounting position. When a
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[00531Then, in a state in which the nolten bath tenperature is

mai ntai ned at a predeterm ned tenperature, Ar gas is introduced into
t he preparation chanber 4a through the gas pipe 7b until the
preparation chanber 4a attains a pressure that is the sane as the

di ppi ng chanber 2a. Then, when the dipping chanber 2a and the
preparation chanber 4a have reached the sanme pressure, the gate val ve
3 is opened and, in this state, the notor 8a of the hoisting neans is
rotated in the norrmal direction of rotation. The base nenber 10a is
thus | owered through the clanp 82 fromthe preparati on chanber 4a to
the di ppi ng ghadsteenindd. peYibll bf tihe: hoyvRpiddgafh dtdeingase edwaton 1tba, it
sequentially gets dipged_into the nolten bath of Dy, finally reaching
the di ppi ng poeiftrbl. Thés Hlatd sshbesas ds pHenluged yndl thenpreaiispicpg
posi tion for g H.edatiRtihietnRRh a5 ﬁfesst&wgo al o }é%'uﬁh £S5 FrephfiBion.

holding time is appropriately set depending on the thernal capacity
of the base vhemher 4a(Gackhprithepémpsribekin@sessurs. bl dive stiatre dheofpentrdose
solidified bgdy J10h. i [ ) r di ppi ng.heyond
t he predet er%&Yne% 183?%%661 %félg}g?r%levrk%%$g‘?eé1@§¥\ﬁgi§r?f ﬁ%ﬁ%eﬁngpeggtgfglr%f’ t he
filmonce fotheggteparating chambaceeoFIGh&adas@nerbmigitndih@hend hertial i ng

time shall therefore he t. taki h bove circ tances into
consi der at i o'ﬁj.e b[aﬁf)glﬂrsﬁ’éigaalsﬁf’”é%?gtg%ﬁ’ﬁliﬁ]éigbypt Fid%ﬁ“po 1 tﬁ@“ﬁ%@‘eq t&iﬁs ed
in the aboveh@rbdohedn pbatibn. TR BEG hadaOflodedehdiBctdlng doBass 1S

rotated in the opposite direction of rotation to thereby sequentially
pul | the bas®enenvly valva Dheisdoraned ofnce hagaip| toe thasglh evppiage thy

di ppi ng the Hase MRALSankRR &f RO BemudVikiP BN WSS F @am@ ty

per unit volune into the nolten bath, the nolten bath w e rapidly
cool ed by t harhegemenbnbes pi@mrathen fthdidpase ofidghbdrasd OaemberdilPped i nt o
the nolten bf%’? oAnd gets adhered to the surface of the base nenber
10a. As a resu 1{1 ‘a filmnmade of Dy is formed in a predetermned film
t hi ckness. Bopdll | i ngThen,t hea bdste nmewheh fRameltén dhth hempmhten ibat h
inthis state,.the iLmvyiﬁHI irme?d1i atelg be cool ed .do tgé,a

t enper at ur e BAIGHPER AL A EIHIGTHOFA CCARRI e < S 8RS 1iipiaduceddnty thagy ¢ |
a solidifiedplpgitib@bchshdbler bR frabn@d (RN ch@islrh aﬁﬁﬂodhet%@pmﬁen
menber 10a (see FIG 3(b)). The speed of pulling up the base nenber
10a is approprihesiy atteinschpeeserae ithy i fbe ﬁ%%a%&edﬁpwaghmbeq i into
the mol ten beddr JiAOSR1WEA DEALATR H2 MRS RAERGHCIARHO DO

position, the gate valv s closed. In this state, gas is

i ntroduced ireachedtde spuparasienticheatberlvel d i{ eneged andGn Phis staadhe he
solidified body i ol.ed .for a predeterm ned period of time. After
cool 1. ar e 8T of B it m PR E TR PR B L SeBor st Fiiifber 4a
to bring theThr épsr ateindrer ctianiethwéaloback theowthmilsp bekipc 8priessthe. The
open-cl ose valve 4b is opened, and. the base nepber_10a having faqrmed
Che ol i 11 b Hatym (BB fhip o PRESE o PARer oJF b Eng Rverine of
preparati on hRIABEMmembOP bl TR Querttly Sots dpiddadididd ol vath sEbhgased

of f fromthe base i o .
finally reaching the dipping position. The base member is then held at the

dipping position for a predetermined period of time. In this case, the
holding time is appropriately set depending on the thermal capacity of the
base member 10a and the thickness to be obtained of the solidified body 10b.
It is to be noted, however, that dipping beyond the predetermined pexiod of
time will result in melting again of the film once formed on the surface of

the base member 10a. The holding time shall therefore be set taking the
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menber 10a. In this case, out of the base nenber 10a, that portion
whi ch was held by the clanp 82 is kept free fromformati on of the
solidified body 10b. Therefore, in a state in which the solidified
body 10b is fixed in position, the above-nentioned portion of the
base nenber 10a is given a pulling force while subjecting it to
appropriate vibrations. The base nmenber 10a can thus be pulled out.
On the other hand, as shown in FIG 3(0), by cutting the solidified
body be on the longitudinally opposite side of the base nenber 10a
along a break line shown in chain linme in the figure, by neans of
cut ting wor Kalve tir@urhéthBees e ch@nd@irhtishi.nal si de surface of the base
posed. Then as shown in FIG 3(d), the_ base nenber

nber 10a i
Tga (ranray_ bf'é fsf@e%@ct ed t Yhehot Reedebtratne Propt s e thas fapRed do thRat
the solidifigg,. oy Q0Hs fes ot g tf?@ﬁﬁsmf@éns%@%ta:céh fnhing

manner, since the base nenber 10a and the netal of the nolten bath do
not react w erposise Hirettiparct rotagion dp ithlirtheskaneetyallvoinlb the ree azilicy

rel eased of f.fromthe er,._lOa -only, by gi Vi vi brati o

shocks, or t (ieal Té%’(aela Oflgg’é@]egﬂgeﬁbf %h'asﬁ% ’o%%llp@.nﬁ tﬂgll)anselﬁlﬁlbeé? @? if
t he solidifiedatoatR.5188/lns? inCtHer@hb&xpasitp peakinit ivoRns oih thé neit@hn

line in the figure by neans of cutt] rk or the like, there can,
be obt ai ned }?f_t& %emélﬁ%gﬁﬁewhwrlgp}%&%d&ﬁ the basp megher 1497 P‘;.enl n
thi s manner, tHeMbalsh @n 360 Nda 88 AGHAB R0, thie tmblenth NSLL &R MhERAB! t
and cast Dy into slabs. In addition, since what has_ been rel eased off

from the bas@ensrfise of ghe bases mspber dfaonts atgsehit 2 ifhy medaof Prels

pl at e- shape I, - er b ' t I st
Brd wi th ool ebd arr i SELEm T Ram PRARIEIEEE i nEe SRS 10

manuf act ur edlGsoutro thd wakieh bivbvie thisystite, thetfilmovilisierriyydidtalythvemoled
subj ecting 14,10, IoLLI ”&-amge gﬁe}ol FirleS El%%ﬁaﬁ{‘ngltaglg egsggs;sgohfdﬂ%: ’hel‘gs fhe

sl abs are manu a%:ot Uredr an ed i'nto
convent i onal reatlt, atdobidifedKisddy| 10by wils brofskmedient thet fiafae Vet thle base

structure of hexagonal | [ that is present therein. In, order to
roll the sl ab§™ ﬁ‘?ﬁ&”’t %?%ﬁt)(f'aﬁ?@% hﬁle ﬁp§eoﬁ%§1§§]§% ye ¢ }é"’}fﬁjr‘é"é’fbelrﬂgﬁ] in
the course ofs dpBropRla09S6 A@sideRl MBOtithe 6le1§}§§% the BRtiB Nhe blten
anneal ing, thereby giving rise to the problemof junping in

manuf act uri ngptBost . The product manufactured according to this

i nvention, 0[90%519 ot hﬁﬁe$ﬁn’%@larh;§8ﬁh£ﬂe@clﬁb‘d@h§n{?)funﬁﬁg’ Eéﬁﬁiqrxﬂ?r.ée te

t hi ckness an as fine structure due to rapid coolihg. ore, it
is rich in rolltd Bgs chardaclethiststats, 40 gas it miipducdpabl thegfrepaiationg

down to bel Oé%a]mbrg'n X\A t e.%!’,lt lé@eParj,e eaqldf UWe A 131%'&1 ngddy is cooled for a
predetermined period of time. After cooling, Ar gas is further introduced
into the preparation chamber 4a to bring the preparation chamber 4a back
to atmospheric pressure. The open-close valve 4b is opened, and the base
member 10a having formed the solidified body 10b on the surface is taken
out of the preparation chamber.

[0056] Then, the solidified body 10b is released off from the base
member 10a. In this case, out of the base member 10a, that portion which
was held by the clamp 82 is kept free from formation of the solidified body
10b. Therefore, in a state in which the solidified body 10b is fixed in

position, the above-mentioned portion of the base member 10a is given a
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[ 00591l n the above-nenti oned second enbodi nent, a description has
been nade of an exanple of prismatic shape as the base nenber 10a.
However, without being limted thereto, a columar shape nay al so be
enployed. In this case, a ring-shaped solidified body in cross
section which is detached fromthe base nmenber 10a is cut along the

| ongi tudi nal direction so as to become semcircular in cross section.
What is thus obtained may then be subjected to rolling or press
wor ki ng, thereby obtaining a plate-shaped evaporating nmateri al .

[ 0060] Further, in the .above-nenti oned second enbodi nent, a

descri ption h@.ﬁhhge(hrcﬁadﬁl@fsu'ﬂj@ctﬁigaiﬂ)b?abﬂ Eﬂﬁﬁhvﬂa%oh?' CHReIROf the
solidified bodé,11 Ob |sa¥ﬁ§r| ed. by chan e tinme of dipping in the

di ppi ng posi t 0T W t hdtR BB EEIP‘WHHP (9‘1 h&”e’@léomeﬁéla@%mﬁéh@mﬂe of
the base nmenbgra. m@ B clthifig ttheBolRfiddl 1R 18e bl Eﬂrmlﬁh%lfyn @g& il By
e°sol 1 drf 1 B

be changed to éé\ control t he thickness of t pody
10b. In this € Fﬂammé%l%glomahseakdspetﬁéoﬂn@pmhhasﬁaﬂathe
vacuum chanbeg g;ﬁlr 98 base

menber 10a. [0 61] £l %E}ﬁ% her %n%%o 1?1% ]%E%gg&\?mﬁngisﬁ%ense %2 8nd

embodi nent , ath€é§é¢ rertben WMads paereda feemhs ahovex &07L@. 3, whe Mhasd he
base nenber An¥asiodl P ten at ts of
Dy. W't hout bel ng |I0%1 t%?g? lﬁ%ﬁ%tt%d% Sﬁg(:ks’ gf:@ 8@5?)%%3&‘ ﬁﬁa t he
Er ocess Imr)]g c Haeisolidifies bdﬁe'rﬁbwdsbemam thiapade mémmmr ehoﬁbld){ﬁmﬁd t he
ase menber into the
vapor at msph%?cg%%?b%/egmﬁﬂ @) %F]:?Fe ﬁ%’g}ﬁ aPeree ween
threrb t wo, IDy rveifi b@hoahaed?]a@hﬁfﬁegm?ey gmbbﬁigcbdi%ﬁﬁéélé‘&e@ﬂff% g&?_e |
menber. In thj nper ol.i di 0 cording to a nodifie
exanpl e can rl;’ggt? g%?f il Egvo"?yﬂﬁmgf’hf?%ml?ﬁr% @ﬂs Wrtbe 8&%i ng appar at us
was made the [8a81] ect Binally asahevwnald, Gﬂ@lGP@(bPEEth@\QﬂidﬁéﬂtHoﬁflﬁ’%st he
appl i cant of tglﬁgatben appli cation age LS descri bed in
i nt er nat i onal’T'y?1"%% 875 VP 30 66714 (09 6Bt eﬁ%’?%bibméan&q{éu@@lgal l's
thereof are mzaemmeethe&@@e&zwm&a HeRed- s&&pb@avswoia!m% g of
t he manuf act r| n%]&e %ﬂ]gh performance magnet in whi was use the
a

pl at e- shaped g Tatlisimrmoeroin the sesnd aﬁ@%h?ﬁwn&c@olsdwbg to

t he above- nembiegRed td ehlandndsd D1 saRd QHQ@&!’L ?Erglﬁ:e v;mfhas been
hi gh- per f or na g%%ga& et was manufact ured ormn serres of

processing tF oy the hase apber %Qadeeémqﬁ@méz tﬁtdwétmktthee
i.e., the evapesatdhg e%fo%th@m&teﬁ;pio 3%% oﬁﬁ‘ﬁﬁg%%tgﬁ%vgges@ X?(?P‘ue kL ed

and the evaporat ed atons were caused to get a Surface
of known neo& H]’ AdYERHY-bor on si nt er ed magnet S that was fornmed into

a predeterm gg@sphape; B%Pﬁxei“’agl%ed'e% ﬁfere W Qekhe 18" %gngi(béoun ri es

and/ or grain boundary phases magnet SIS $Spe
spread uni f orgerlioned abeve miapthie ut 1 hide ldryeﬁuetmmaéuheafct:hg itnte dellingiwloli.

reference t OItF' % % bs?o?otgci h&ra RS WHLY ARRY a:g ! Oa%@c%:urgd gx%) rolila& msto %hm

performthis kind dum vapor processin
plates as in the conventional art, the workability is poor due io the crystal

structure of hexagonal lattice that is present therein. In oxder to roll the
slabs inio thin plates, it is necessary to subject them, in the course of the
processing freatments, to heat treatment for annealing, thexeby giviag rise
to the problem of jumping in manufacturing cost. The product
manufactured according to this invention, on the other hand, is a thin plate

of several mra in thickness and has fine structure due o rapid cooling.
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[ 00631As shown in FIG 5, the vacuum vapor processing apparatus M
has a vacuum chanber 12 which can be reduced in pressure down to a
predeterm ned pressure (e.g., 1 x 10'5 Pa) and can be nui nt ai ned

t hereat through an evacuating neans 11 such as a turbo nol ecul ar
punp, a cryo-punp, a diffusion punp or the like. Inside the vacuum
chanber 12 there are provided an insulating material 13 which

encl oses the circunference of a processing box 20 (to be descri bed
herei nafter), and a heat generating body 14 which is disposed on the
inside thereof. The insulating material 13 is nade, e.g., of M, and
t he heat gen®hatkfong ibadyicH 4n haha@ chdrastefibitesh@adseto fasspable af frblliagent
of Mo nmake (not il ]uystrated).. e filanent is, energized by a power
source (not ﬂ?‘?’%%‘t?%‘t%&l)‘“‘%f‘“’é‘t‘iuahédlefa‘ilE“élani‘l%%br’@t ance heating system
and i s encl ogggolpy thwhesd%@etm@&ﬁma%@mh eléooanger&ag db&adptiheagpace
15 in which the processing box 20 is disposed. In this space 15 there
i s di sposed beemouads 9§ Anabiasnnie of @rigmatisf shype mak@eslkpse aember 102ast
one processi reo The ng
box 201 moe LS, Py 6L bR TRHALE SRR 8o Rl Al PR B 00
wth an uppeemgloyéchcén lt]afstcasnpemngahdpai é.oihdlﬁedr‘nbﬂpm czaswdactmdn which

The- out or* pol BHERS Lper 1 BRegPoTe 10rd° Bt s PRIt Rl o

flange 22a asPudth bdd6me Rbinic@rcGlak GhlFRE @BERNT NWHAOTs ihhs @b mal 0 be
bent downward. V\hen the Iid portion 22 is nmounted on the upper
surface of tHEER PHPIctEh to1rolling o) arrRe woukingkt therehy johtaanipgedout er
wal I of the pai. Q%Jgd OfhpdiatldgnidBiig) case no vacuum seal i ng such as
netal seal is prow ded), whereby a processing chanber 20a isol ated
from the vac@fflchanber¥urphers injee nakpve Trrationeth excande ewhediment hanber
12 is reduce e re d

105 pay by Sperafif SaE L R . BLENAL WRAPE R IRMASS B e e
20a wi || be sddifeddoty 16b pr essdrie changihgitbe binghdrdifieéngin the dipﬂlﬁg4 Pa)
than that in t ch er.12. [ 00651 shown in FI t he box
bor i on 21" Rt pr BHELG: AETESH CORER e HOMBrHhe! dhhi wshg
magnets S angheiBer maampmlattm&goﬂmpﬁh'gaﬂlﬁ the M@ﬁ%%mﬁa? b'b I&Banged to
above-nmenti oned enbodi nent.. The sintered

evapor ating tR&re¥i grsrol thy shighgress ehthS S%ltdaﬁ%’eaf’% ﬂ-‘PP séaééwsc% a

interposed apRich E&'&E‘iﬁlﬁ%ﬁeﬁ% 1y eeyisflsed REAAL KRNI Ghd RES £QRt act
wi th one anot her. Eac the spacers 30 is constituted by arranging

a plurality @frebyrentrelthe it%mselé’@lrgofthe base¢ membemdfiai n di aneter) into a
lattice Shapﬁ gf] as t&ﬂfﬁxﬁﬁqﬂ? %J.IE&B‘LA%E %gfler]]ﬂi.l% LA Socas cf:gmgod hr;iltn the
i ‘on

| ateral cross sectio ox’ por outer periphe
portion of tdndesnp)maen h36 been aiié oﬂmvaxainlslubﬁtsﬂmth el l}asatnelml@htha

angl es. The hel f. thj,s bent o set  dependi

norght of ¢ hBTR AHiRed detenHERe R R Bomelif S6tastof PPy b bRty o
processing. KRittdehbQtd, 200! By ROVab&A L idstieStHEPRGREssHG, chantbetiltal i ty
of sintered rragnets S are nmounted by disposing at a uniform di stance

from one anothEsby fpxm jasvappeplnespheretd Ry apddle bageomembarelds oft eEed

{fggtnﬁgs t NOS& RO EMPOS tBUL BouloBE GRE BENaBGE A RBBet B /TE PRPQSI L

the difference in temperature between the two, Dy may be caused to be
adhered and deposited on the base member. In this manner, the solidified
body according to a modified example can be formed by cooling. This kind
of processing apparatus was made the subject of an International Patent

Application by the applicant of this patent application and is described in
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evaporating materials 1 (10). In addition, the spacers 30 nmay be
constituted by plate nenbers or bar nenbers. By appropriately

di sposi ng the spacers anong the sintered nagnets S. the sintered
magnets S on the | ower stage can advantageously be prevented from
bei ng deformed under the |oad of the sintered magnets S on the upper
stage. [0066] After having di sposed an evaporating material 1 (10) on
the bottom surface of the box portion 21, the spacer 30 on which the
sintered magnets S are disposed in lines is nounted on top thereof,
and anot her evaporating material 1 (10) is disposed thereon. In this
manner, the pitapatishdllyg lamicpen aNe WEZ0p/100858 heThpakes, Sthz0 dsavisng
di sposed thereon in lines a plurality of sintered magnets S are

al ternat el y heseafate sEiRddisth other in layers to the upper end of the
processi ng bpge@0. Si NG&yt DelckirthtRAr {A1Phe 22288 PARL thANEHt6}AS &t O
the spacer 30 on the uppernost stage, the evaporating material 1 may
be omtted. ligberiprmardesnpgnehetr whidhewas ntedridd matgnbercdvanerating
evapor ati ng hal s i .di ed. | ) rtjion
21 At ter hanrrd & b honfhied bl:Bhaik SDRREHL Dl ARE GRE !
surface of tthe bescopdr tendndddents.he pFlocehsghgprivomad@ i saghstposad on
the nounti ng tab%g 16 bThen the vacqun1ghanben 1%§u% reﬁffed in
pressure by BORBUSETHEY PYHRGHIRRHE SR MR SHEAnLC AR Mo
reaches a preget erdtbdad) Bt 88SY44RR tife,§.e., tHe dvapbradinBaateMflen(1bhaa¥acuum
chanber 12 has reached the predeterm ned pressure, the heating neans

14 is oper at @#std thbaevaneeatst dod $8¢ SYeRpaiRh Y 20Hs Vouas et $he

tenperature jdheldletdPfRCESALOSE ﬁmﬁéodﬁﬁﬁ‘mﬁfiﬂﬁ%o&&g%@&e@&ﬁ%ﬁw g has
reached a predeterm ned tenperature, the Dy in the processing chanber

20a is heat ethat ovasufpsmahtingl & predetersaned shapserad ure difusthintofthe he
processing C%%?ﬁéﬁtlgusn%gﬁ% Q\Zd/?rné%ﬁﬁ%&mdgsgﬁa%gé §fht%¥%ﬂ{%£%gﬂa%&§9$ﬁ?§

vapor at nosp orne e proc I ng chanber

time, an inead tghs sprad @asfoAmlyor At dusclipthen will ihataimdtcds mate wik
vacuum chanbﬁé‘ 12, ﬂ:g[ a constant anmount of .introduction ffr om.a gas

i ntroducti on'SHEERE PAGH: P TGS BFRTRIFPOLARLESHPRGPRY ALY 1€ PEHP IR fofent |
the inert Qgakind%fddcwam RHpbPPre@didegNt 0 the processing box 20 and, by
means of the_ inert gas, the metal atons that have been evaporated in
the processi B§68hanbets sipyngiy Fii¢ 9 ibeyacye yaRet sERseIsiSnainaeai¥ar e of

the inert gagssueh ARufh Mandle 1b B SHAl he REGERN AR YsNG doR L0 80
kPa, nmore preferably 2 kPa to 20 kPa. [0069] In order to control the

evapor at i ng uedetarmpfed Dyessuree (dpal it hBahsnd 4an be gepintapiddethetant set
L TRt LS g ASBLASE 508, DAL 2 BBy 0] 0, 105
t he processiagophmpberdiffesi@d@uinpt @ the(ikeC, Intsile Gat wcat@d:hambper 12
pressure of t[i%réM a!u'le %govq eo tan1 1>r(15u gfil%gt 9na eor_ial Fl)g) which encloses the
circumference of a processing box 20 (to be described hereinafter), and a
heat generating body 14 which is disposed on the inside thereof The
insulating material 13 is made, e.g., of Mo, and the heat generating bhody 14
is an electric heater having a filament of Mo make (not illustrated). The
filament is energized by a power source (not illustrated) of an electrical
resistance heating system, and is enclosed by the insulating material 13 and
can heat the space 15 in which the processing box 20 1s disposed. In this

space 15 there is disposed a mounting table 16, e.g., of Mo make so that at
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[ 0070] According to the above arrangenent the anount of evaporation of
Dy can be controlled by adjusting the partial pressure of the inert
gas such as Ar or the like, and. the Dy atons that have been
evaporated by the introduction of the inert gas are diffused inside

t he processing chanber 20a. As a result of conbined effects in that
the Dy atons are caused to get adhered to the entire surfaces of the
sintered magnets S while controlling the anount of supply of Dy atons
to the sintered magnets S, and that the diffusion speed becones
faster by heating the sintered magnets S in a predeterm ned,

t enper at ur e leasigMe phhRsdlye BdxABcahhRtmdiavel dhesdanadhered to the
surfaces of tohe sintered magnets S can be efficiently diffused and
uni formy spt’8 4 int 0 TR eP*§Fessins tintfhis &erdenty o aybar PoH¥ndarsy
phases bef or &hel(G: $eRARILGRAM H B up il AGESIeRTopb N e Rl AW Eh&Hion
magnets S. there formng a Dy layer (thin .R14. [0071]As a result,
t he magnet s Whisdgs d@tﬁclwghpmemﬁadeu apruppeyetridca gf thetopei bpxpation| n
addition, itofs S i ne f : essiveky diffus into
fhe orain bofdarand MERLLRL bBfu Y, e Ao EE Wi okl s 4EE,

si ntered nmagidH aroudidntle thergratiumbtoeindathyrqpfidaes hawserDy beclhenphases

(phases havi in e ran of. 5 ta 80 and, furtherpore, Dy is
dlffused onl 4y hiy R R B aSiion crds Goamted S hadpr aEarocs of he
Consequent | yhoxt ftetismgnethe Fiafge D24 6&s T GntbBe CRRE GlallEofftRE B6x F@HBion
effectively be _enhanced or recovered. In addition, there can be

obt ai ned hi ghl BRERGICAE R VarsYPetea it pech asgneiot sedéupiowdednivaprelbr ki ng
and whi ch ar g, 3ip&ElOfhaintbeP 208 ioldt¥d F¥m th@Q4&dukRahbot 1286 @l QAVI NG
carried out tﬁe above- mentioned processing treatments for a

pr edet er mi nethgerylem tie vagwn{ ehgmberq1% gs 48dyrediris)presdvae gownatoi an of

t he heati ng IS, a alsp i ntrod jon of t.he

i nert gas by&t% ﬁ%%]érégle?rﬁl%%ggﬁ ?’8hnpné‘a¥1§ Féglg)tvo ﬁé%%%ﬁyée cvacuatiie
Successi vel ymedieel lj tierjrogasing shambar@du edt be nadnced)ti Mpfedife WlRA)ist O
stop the evaporatjon of_ t vapgr at i materials 1, 10. Then, the

t enperature lﬁf“f"h 'gprldﬁleotsj;&ﬂgh‘b‘ﬁg‘ﬁgé”rﬁgd’éc?‘EnS gBbiciter ed to, e.g.,
500 C. Therembssr, the HeahiiAFIGEaNEe bix hsrtBRASN A Gk HRERsiAGDoR 20 By
setting the temperature in the processing chanber 20a to a range of
450 C to 650°taipesereineheninterdkmaengty the eiAPOFREIMECHAERIEES br
recover the £REMHMNE B Ghove G Rionb P EnBO@RREIE! MBhL BATRES Iﬁa%ﬁgl%del y
cool ed down to about roomtenperature to thereby take out the
processi ng band 2 ewpovdtinchanapawalenh etrambiicall stfekedptith sp4@673Q1 n
Exanple 1, th vapor.ati materials 1 r.e oanuf actured by using the
di ppi ng appalrna rﬁgse mé)élggﬁ%r\%ﬁo?‘%%ﬁléve%%% Efqﬁ%cot%lrng Hrlrtlge)c rét%%t %ﬂt her e
wer e prepar esheonesherhafacherfehd spared Jorik oostiphtal &y ahapeingfa AlAGaliN X
100 mmin size, each by varyi the qualit f_ material of the wire
and the di anbrbre Batrmbes ot e padedie st ont et )
As a conpar afde@e AP Sea ik 8108 YWRGPIIRRANE thtdral ke sFBBR 6F tHeTRRP! €
10) of M nake which is 100 mm x 100 mmin size and 0.5 mmin

thi ckness. ARTtpR 2dar Boearten prpkarak pertige 9bshe sraver BY iq bapwsiard on
ratio 99 % é%%ta‘r%ﬁﬁy zﬁhﬁtgﬁﬁ%ggg.ocm!mgﬁtr SALIE N cht WihBoR 8k T QF Med

on sanples 1 to 10 under e sane conditions.
depending on the height of the sintered magnets S to be subjected to

vacuum vapor processing. On the horizontal portion of this spacer 30, a
plurality of sintered magnets S are mounted by disposing at a uniform
distance from one another. It is preferable to dispose, among the sintered

magnets, those portions having larger surface areas to lie opposite to the
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[00741First, 160 kil ograns of ingots were set in position inside the
crucible (800 rara in dianeter x BOO ram). After having isolated the
di ppi ng chanber 2a by closing the gate valve 3, the vacuum punp P was
operated to start evacuation. At the sanme tinme, the heating neans 6
was operated. to start heating. Then, heating was perfornmed while

mai ntei ning the pressure inside the dipping chanber 2a to 1 Pa. Wen
the tenperature of Dy has reached 800 C, Ar was introduced into the
di ppi ng chanber 2a through the gas introduction. pipe 7a. (0075]On
the other hand, in the preparation chanber 4; the pressure therein
was once redee@dratiogl rfddediyls t De(10RC UL AL, 1R dpskdd S00magl ®5i Ng

t he open-cl ose door_4b, and naintai ned the pressure for one mnute to
t her eby dega®tehibte Bpalais mepberrardey members e Ry gnpaerriately dhsposing

i ntroduced Upfei dpatdd€ aBloBRaRhALIMRE - haihels danattlRadnidiRtt mRSRber i C
pressure. Then, "the open-cl ose door was opened and t he

above- ment i olewdr stagplces advantageouabyr ke bravemted from deingedaferagedr endesn
chanmber, and I Lvel i Lt to the hook bl ock 8d
g BLE R BTELLY FhingS 4B Gole

of the hoi st [ oseé he “0pen-cl ose door 41),

t he prepar at i0066]c haneter 4 vivas dapesed atre dvapocinggaiateriy 1t (16) vachem
punmp P. (0076] ] n the di gping chanber2a, . when t t enper afure of Dy
Pxcoeded. 1900t SRt bof DRESES 2 tBogPTRG a0 S gRRChant Speie
control ling #mhgndied® hRYJBPBE in Ahedtit @NRINtIASH TR EhdrBotk 8BY anbher

t enper ature of the_nDIten_batg t 1440 C. Then, Ar %as was i ntroduced
t hrough the ¢&BoIaHNEoRaterisdn i‘§e18| tispeied thpeopr eparthis Binatariber 4a

until the pr&é§&%%n%%%&@h&k%ﬁ@9§Q&ﬁﬂkhﬁa 080 RLERE Wigodd thbabniiA the
di ppi ng chanber 2a. Once the di pping chanber 2a and the preparation
chanber 4a abesi netirehy oasinteprdegmgneds I hee glatroately vaclBdwmghopehed.

In this stat t he 1) . hoi stin rot at -A the
normal direc P%lnﬂlo%e{?rglbstgotlﬁl%ngépgggﬁgroeg?}g |%9\A°é$§%:§°%’%§‘e éh)%%i)g}% ldé.:
t hrough t he jhetikn 2R ad¢ koSBtodeadodivsehte the epaeati on thhapbaiodastagayehe t he

di ppi ng chanber 2a. The | ri ng spe %lat this time was set to a

m's. The cor%mﬁgﬁﬁggn%ﬁgmgggﬁﬁ%ﬂ?P%Pf "di pped into the nolten bath of
Dy and reachpdsilhe dilpphigmlaséd i sindied i 608 andeibesivapfached the
di ppi ng position, the tor 8a of the hoisting nmeans was rotated in

the opposi t emdieridt L dAVorrer Srsht Peppsed ik by &9y ResdteAli offtsr paripet he
core nenber Jng%ﬁ%a gl&'éf lid PStiaRE SR tRaL ned BEpd Wl tabPoGREBSk PrtibinE i1 Ne

was set to O.
the processing box 20 is disposed on the mounting table 16. Then, the

vacuum chamber 12 is reduced in pressure by evacuating through the
evacuating means 11 until it reaches a predetermined pressure {(e.g., 1 x 104
Pa). When the vacuum chamber 12 has reached the predetermined
pressure, the heating means 14 is operated to heat the processing chamber
20a.

[o068] When the temperature in the processing chamber 20a under
reduced pressure has reached a predetermined temperature, the Dy in the
processing chamber 20a is heated to substantially the same temperature as
that of the processing chamber 20a. As a result, Dy starts evaporating and
Dy vapor atmosphere is formed in the processing chamber 20a. At this

time, an inert gas such as Ar or the like is introduced into the vacuum
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[00771Then, when the hook bl ock 8d reached the nounting-di snmounting
position, the gate valve 3 was closed. In this state, Ar gas was

I ntroduced so that the pressure in the preparation chanber 4a was
mai nt ai ned at 100 kPa, and cool ed for one m nute. After cooling, Ar
gas was further introduced into the preparati on chanber 4a to bring
It back to the atnospheric pressure. The open-cl ose door 4b was
opened to bring out the evaporating materials 1. [O078]FIG 7 is a
tabl e showing the volunetric ratio (regions free from adhesi on of Dy)
and the weight of Dy by varying, respectively, the material of the

wire, as wellclasobche U aARlBhtaRdRSH | l;

phot ogr aphs show ngq appear an ses of 52@%&gdﬁﬁe%%%a§#,&gﬂ%@gﬁpl e 5
(FIG 8(b)). Reewy ﬁgﬁ‘t‘%rat mAsendinecty thinataszestrody thedneBygakds| ed
to effectivel Mis@ghed®ean ; re. f d cunf i or
formng into e\s;aporatfng&n%%%ﬁlg%&ggﬁﬁ%’?%%%@h%rm %gr}sa‘ff%??\lieé 1%es 3
and 9, Dy canthsenefebptors that/kavedieen exhpbpmitdin ibe meocresitiechauther 20suUch a

manner that e : h filled.qver the entjre region of

the core marrb%eﬁE Iasgéfde%: so%ﬁ%%ﬁﬁafrﬁsg?leaﬁ%? e 8% _éﬁté'r’*'r"g thegi on

of the core niderballipaefetablydm kPato S0kPsanMegSeérably DLP4 4o IaPabe seen
rans, Exanple 2 [00791ln

Exampl & 5. by 08lng 1 Re S R i aTirominsconin: of Dl @ to2del by

us |t n?i s ?rrplle ﬁ?aus 1&)&9?@%&]1%& ebsck glfé fﬁ?b&aﬁﬁ:@b@fhe'r?ﬁe%&ﬁg MR 8f 4 NO

haterial s Vlv%nge &BE{E!H tv:;i1 ibé‘d’ 6(9, p%}er%{ﬂy 09%58 ‘%rgs OC% fox exc:)amsplzf,1 i?hen the
temperature in the processing chamber is 900 °C to 1000 °C, the saturated
vapor pressuxe of Dy will be about 1 x 102 to 101 Pa).
[oo70] According to the above arrangement, the amount of evaporation
of Dy can be controlled by adjusting the paxtial pressure of the inert gas
such as Ar or the like, and the Dy atoms that have beexn evaporated by the
introduetion of the inert gas are diffused inside the processing chamber 20a.
As a result of combined effects in that the Dy atoms are caused to get
adhered fo the entire surfaces of the sintered magnets S while controlling
the amount of supply of Dy atoms to the sintered magnets S, and that the
diffusion. speed becomes faster by heating the sintered magnets S in a
predetermined temperature range, the Dy atoms that have beex: adhered to
the surfaces of the sintered magnets S can be efficiently diffused and
uniformly spread into the grain boundaries and/or grain boundary phases
before being deposited on the surfaces of the sintered magnets S, thereby
forming a Dy layer (thin film).
{bo71l As 2 result, the magnet suxfaces can be prevented from getting
deteriorated. In addition, it is »estrained for the Dy to be excessively
diffused into the grain houndaries in the regions closex to the surfaces of the
sintered magnets. Since the grain boundary phases have Dy-rich phases
(phases having Dy in the range of § to 80 %) and, furthermore, Dy is
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those in Exanple 1, except that the pull-up speed at the tine of
pulling up the core nenber |a fromthe dipping position was vari ed.
[O0O801FIG 9 is a table showing the result of judging the

avai lability as to whether the product obtained can be used as the
evaporating material when the pull-up speed at the time of pulling up
was varied at 0.005 to 1 msec. In FIG 9, those that have been
judged, in a visual inspection, to be unfit for nmass production due
to the occurrence of splashes on the external surfaces are narked
with "x." According to this inspection, it has been confirnmed that

the evapor at §ifgsétBéiey mahSthk seefibdd JTeh&Brh B6kiTeRs atCaRegheaflf g ency
if the speed ran%e falls within 0.01 to 0.5 in/sec. Exanple 3 [0081]

In Exanpl e 3MaBYFLrtenGPrenendithpi Aerehpplreat ¢ sfecizelsnbnanhanesd @ 4,
solidified bpdigsed O, NAURiAC e TRANRCIHE AL R NethhLAcER Rltst he
core nenbers 10a. As the core nenbers 10a there were prepareé,
respect i vel ywhighi nebikegquit foshunrbmgsirdphi¢ls arrpiuperidr inprédadtivint. o 200
nmin di anetgr.-3 300 .and of, a pri.smatic shape,(sapgpl e 2).. worked
into 150 nn1ﬁﬁ'§quare s gﬁ@xxagﬁb %%?n%éﬁé?elﬁﬁgsg%p ggffngﬁmpﬁé core
menber 10a, pilbesssingaiseftiepnes d opecdBaeninéd GeriGi of Mone Nog., Bato I8, W
Mo, V or Cu. Further, as the rare-earth to get .adhered, there ywas
Used Dy (corfSBEF it6h PEHHERSY . hestBgeTErHy i3 rléaﬁt?@ﬁg_sa%ﬁféo i ed
out on sanpl 8$rolluctitth of tHAGRNL kdrehyl thle| QW MG BRNEN BRAME tsl BFped once.
[00821First, ingots (100g) of Dy were set in position_into the

cruci bl e (30Busspssivelye thmitest £3¢ Boptisdyced amre peeingdPh&Peheo gapdheal ve
3 and i sol at jyadqfafen YRR an.p%m{ﬂ%%at%?fa%ft ﬂelo\.’aﬁl{&'x{!‘tﬂb‘ B fer e in
operated to thereby start evacuation and, ‘at the same tine, the
heati ng neanthe@romssioperanted 200 isiae loweeead fongg., Foer;. HBaréafgrvhs
perf or ed Wik SR Okal 1 Nk ReSToRR I8hie PSRl R ¥OSH e
the processing chamber 20a to a range of 450 C to 650 “C, heat treatment
is performed to further enhance or recover the coercive force. Then, the
processing chamber is rapidly cooled down to about room temperature to

thereby take out the processing box 20 out of the vacuum chamber 12.

Example 1

[0073] In Example 1, the evaporating materials 1 were manufactured
by using the dipping apparatus M1 as shown in FIG. 2. As the core
members la there were prepared ones that were formed into a plate shape
of 100 mm x 100 mm in size, each by varying the quality of material of the
wire and the diameter and meshes of the wire (samples 1 to 9 in FIG. 7).
As a comparative example, there was prepared a plate member (sample 10)
of Mo make which is 100 mm x 100 mm in size and 0.5 mm in thickness.
As the rare-earth metal for deposition, Dy (composition ratio 99 %) was used.
The same processing treatments were performed on samples 1 to 10 under
the same conditions.

[0074] First, 160 kilograms of ingots were set in position inside the
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800 C, .4x was introduced into the dipping chanber 2a through the gas
i ntroduction pipe 7a. [0083]On the other hand, the preparation
chanber 4a was once reduced in pressure by the vacuum punp P down to
1 Pain a state of closing the open-close door 4b and was left for 2
m nutes to thereby degas the preparation chanber 4a. Thereafter, Ar
was introduced until the preparation chanber 4a reached atnospheric
pressure. Then, the open-close door 411 was opened to bring the
above-nmentioned sanples 1 and 2 into the preparation chanber. The
sanpl es were respectively set to the clanp 82 of the hoist 8. Then,

ther havi ng m&i%@lmmi:ﬁuﬁamb?m 3dmmm4bﬁélhﬁgwgﬁgcg%%ﬂ;w}%jﬁﬂﬁgber
a was once again ewacuaj e e vacuum punp P. n the
di ppi ng chanb%%f%ﬁ?%a&ﬂgi?_s‘?ﬁgﬁﬁ ?Rﬁ@?lﬁ? rtgIa SReuppe 1uep Paesneera®ddy C as
a result of hetaft svgeudtion. | APEHeSsagfe Mo, Shahbashd B8R 0BL bidateBYo
the nolten bath tenperature was

controlling the heatin ns, [

mai nt ai ned atS*8&0 e’&"nghgﬁ, exn hopting, was  yerfowaeh evhilen mpinipining the

preparation cheses iﬁk@déﬂhﬁ@&@%é&ﬁﬂ%z&%i@Q.UCWLQE'ﬂRJbQEﬁZx%mﬂ{%tﬁE' the
cneaq.

same pressure_as that in the dipping chanber 2a was rea en the
di ppi ng chanbe¥ 228 ket R0 e farvas iniwodheedtinte dre dippagmbdubhelsane

pressure, thebhgﬁig@ltﬁ@@fﬁngm\ﬁ@%io?.ﬁ%éﬁﬂ: In this state, the notor 8a of

t he hoi sting sas was rotate e nornmal direction of rotation to
| oner the bas@0fRinber Orpideothres highd, thintheqdrephraBch dhaamnet B the gesuds | on

chanmber 4a t Welol! a. The | owering speed at this
time was set q?‘gfeg?%gg?éusegg#&?%%{]ﬂ?gg% nar U REE s Wﬁ%é’?giﬁﬁg was
sequenti al | y W ppeud-cloa¢ dothédb,namid emiltainkd dhe Pyessareafortoer @itk the

di ppi ng posi tg t ase nber has reacghed the dipping
position, it t\k/%/a&[s&b%g%g?o@%&s?g%rgna% @ﬁa’ﬁ% caf {EFeAfiE ADHiEe BES of

t he hoi sti ng inkahigedastilothet paphiatiohechaphos i4h Catlinh el thd RtAbsphOEAL | ON

so as to pull t he se mber 10a out of thenolten bath_through
the clanp 82.Pr%1%re|bul | u?on’sgg%d" FS%P?IWE4%§'&S serenpd end2 the sec.
[ 0085] Then, wiere-tbetiodednriles cRGHEDD tWage MR NGt itBETHBS4:0G0n

position, th% gr%%e vaﬁ&ve 3 was closed, In_this state, AX %as was
PE=PHe BT AP BPEHVER A7 &t Popifianbo fhathoph blogk 84 of the

i ntroduced in

therein can heistdi nThén)edier abvihQlokditadnges 00t thot 18, BRSE. E@(ﬁf for
2 mnutes. Affer,co Ar gas was further introduced into the

preparation CRERBE aLl”:ﬁanstg‘%Yaﬁﬁtgfb°’%°ﬁégﬁ§FéﬁéheaﬁcBW@mlﬁr back to
at mospheri c foeFshur e. I 8@ @pSiEhas8ead 002 Ay NASIRPERGH3Ad frguant
out the basee:r:réaeggeedr 1400 °C as a wesult of heating, Dy ingots got melied. By
controlling the heating meaxns, an attempt was made to keep the
temperature of the molten bath at 1440 °C. Then, Ar gas was introduced
through the gas introduction pips 7b into the preparation shamber 4a until
the pressure therein atfained the same pressure as that in the dipping
chamber 2a. Once the dipping chamber 2a and the preparation chamber 4a
attained the same pressure, the gate valve 8 was opened. In this state, the
motor 8a of the hoisting means was rotated in the normal direciion of
rotation to thereby lower the core member 1a through the hook block 8d
from the preparation chamber 4a toward the dipping chamber 2a. The

lowering speed at this time was set to 0.1 m/s. The core member was
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[0086] FIG 10 is a table showi ng the specific heat, specific weight,
and thermal capacity per unit volune of each of the materials of the
base nenber10a, of sanple 1. According to this table, in the case of
base nenber 10a nade of Nb, Ta, Ti, W M or V and sanple 2, those
portions, out of the base menber 10a, which are dipped into the

nol ten bath can be recognized to have forned a solidified body of Dy
in a substantially uniformthickness. According to this result, it
has been found that the nmaterial whose thermal capacity (specific
heat x specific weight) per unit volunme was 2 to 3 M.Ifica3 is

sui t abl e. O‘lséqh%tﬁ}ill'yeﬂlpb&ﬂdntoitfhetlhﬁtdilasaﬁ;hocff bpsednRefied tRedlpphgC, Si
or My, little or was found to have adhered. In addition, in the

case of basepﬁﬁﬁﬁbr“HﬁﬂéhﬁﬁOEUmEFWé”Hﬁ?b%h“ﬁhfﬁpﬁgIEﬁnﬁﬁsﬂ§bPPWFfled

Further, wheg, g¢ fidlHolsbitle rOdG:E V\Vﬁ%oﬁ@em 1'1'16(;(ﬂe togpéstﬂt@ d@@%ﬁom%rtmﬁqa with
the solidified body having been fixed ase nenber coul

easi |y pul | etheoehy ssfredydiadlynudl ﬁﬂlﬁ@dlebnﬁybelﬂ?eoqtmfékmm#embath The
thesolldlflg&ﬂggg ?Q@z%gﬁé§#§e9as§mgeogsgﬂ am I n addition, when this

product was ngwor nown, net hod, it could be

wor ked into [D)OB" 7Imm Thée séreinphi hﬂololﬁloﬂegcbfeam thBImiﬁmahﬁgﬂm?hountmg

Char act er s] J;(?s?t?o the gate valve 3 was closed. In this state, Ar gas was introduced
so that the pressure in the preparation chamber 4a was maintained at 100
kPa, and cooled for one minute. After cooling, Ar gas was further
introduced into the preparation chamber 4a to bring it back to the
atmospheric pressure. The open-close door 4b was opened to bring out the
evaporating materials 1.
[0078] FIG. 7 is a table showing the volumetric ratio (regions free from
adhesion of Dy) and the weight of Dy by varying, respectively, the material
of the wire, as well as the diameter and meshes of the wire. FIG. 8§ are
photographs showing appearances of sample 2 (FIG. 8(a)), and sample 5
(FIG. 8(0)). According to them, samples 1 and 2 show that Dy failed to
effectively adhere and, therefore, they were found unfit for forming into
evaporating materials. On the other hand, in samples 3 and 9, Dy can be
seen to have adhered to the core member la in such a manner that each of
the meshes was filled over the entire region of the core member la and also
that Dy got adhered to the entire region of the core member la. Especially,
in samples 4 to 6, it can be seen that Dy got adhered in weight over 45

grams.,

Example 2
[0079] In Example 2, by using the dipping apparatus M1 shown in
FIG. 2 and by using sample 5 in Example 1 as the core member la, the

evaporating materials 1 were manufactured under the same conditions as
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1, 10evaporating material |acore nenber | bwi re nmesh (through hol e)
10abase menber' 10bsolidified body WMre material Dy(rare-earth
netal) M, M dipping apparatus

those in Example 1, except that the pull-up speed at the time of pulling up
the core member la from the dipping position was varied.

[0080] FIG. 9 is a table showing the result of judging the availability
as to whether the product obtained can be used as the evaporating material
when the pull-up speed at the time of pulling up was varied at 0.005 to 1
m/sec. In FIG. 9, those that have been judged, in a visual inspection, to be
unfit for mass production due to the occurrence of splashes on the external
surfaces are marked with “x.” According to this inspection, it has been
confirmed that the evaporating materials 1 could be manufactured at good

efficiency if the speed range falls within 0.01 to 0.5 m/sec.

Example 3

[c081]

In Example 3, by using the dipping apparatus M2 as shown in FIG. 4,
solidified bodies 10b have been manufactured on the surfaces of the core
members 10a. As the core members 10a there were prepared, respectively,
a Mo make of columnar shape (sample 1) worked into 200 mm in diameter x
300 mm, and of a prismatic shape {sample 2) worked into 150 mm in square
shape x 300 mm. Regarding sample 1, as the core member 10a, there was
prepared one made of C, 8i, Mg, Nb, Ta, Ti, W, Mo, V or Cu. Further, as the
rareearth to get adhered, there was used Dy {(composition ratio 99 %).
Processing treatments were carried out on samples 1 and 2 under the
following same conditions.

[0082] First, ingots (100g) of Dy were set in position into the crucible
(300 mm in diameter x 500 mm). After closing the gate valve 3 and
1solating the dipping chamber 2a, the vacuum pump P was operated to
thereby start evacuation and, at the same time, the heating means 6 was
operated to start heating. Then, heating was performed while maintaining

the dipping chamber 2a at 1 Pa. When the temperature of Dy reached
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WHAT IS CLAIMED IS: 1. An evaporating material conprising a core
menber nmade of a fire-resistant nmetal and having a nmultiplicity of
t hrough hol es, the core nenber having a rare-earth netal or an all oy
thereof that is nmelted, adhered to, and solidified on, the core
menber. 2. The evaporating material according to claim1, wherein
the rare-earth netal or the alloy thereof adhered to the core nenber
Is fornmed by dipping the core nenber into a nolten bath of the
rare-earth netal or of the alloy thereof, and by pulling up the core
menber therefrom 3. The evaporating material according to claiml
or 2, wher ei BGNE, rar waeamirdilupm} Hito ithe dippbrgbémmbet atihebukh Gl ighe
group consi st.l . -bi4m dysprosium and holmum 4. The
evapor ati ng ﬁ%;g?%%?kgégggﬁing to any one of clainms 1 through 3,
[6083] On the other hand, the preparation chamber 4a was once

reduced in pressure by the vacunwm pump P down to 1 Pa in a state of
closing the opexn-close door 4b and was left for 2 minntes to thereby degas
the preparation chamber 4a. Thereafter, Ar was iniroduced until the
preparation chamber 4a reached aimospheric pressure. Then, the
open-close door 4b was opened to bring the above-mentioned samples 1 and
2 into the preparation chamber. The samples were respectively set to the
clamp 82 of the hoist 8. Then, after having closed the open-close door 4b,
the preparation chamber 4a was once again evacuated by the vacnum pump
P,

foo8s4] In the dipping chamber  2a’, when the temperature of Dy
has yeached 1407 °C as a result of heating, the ingots of Dy started to get
melted. By conirolling the heating means, the molten bath temperature
was maintained at 1500 °C. 'Then, Ar gas was introduced into the
preparation chamber 4a through the gas introduction pipe 7b until the same
pressure as that in the dipping chamber 2a was reached. When the
dipping chamber 2a and the preparation chamber 4a astained the same
pressure, the gate valve 8 was opened. In this state, the motor 8a of the
hoisting means was rotated in the normal divection of rotation to lower the
base member 10a- through the clamp 82 from the preparation chamber
4a toward the dipping chamber 22, The lowering speed at this time was set
to 0.05 mfsec. In this manner, the base member 102 was sequentially
dipped into the molten bath of Dy so as to reach the dipping position. Once
the base member has reached the dipping position, it was held for 5 seconds
and. thereafter the motor 8z of the hoisting means was rotated in the
opposite direciion of rotation so as to pull out the base member 102 ou of
the molten bath through the clamp 82. The pull-up speed at this time was
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wherein the fire-resistant netal is a nenber selected fromthe group
consi sting of niobium nolybdenum tantalum titan, vanadium and
tungsten. 5. The evaporating material according to any one of clains
1 through 4, wherein the core nmenber conprises one of a net nenber
which is made by assenbling a plurality of wire materials into

| atti ce shape, an expanded netal, and a perforated netal. 6. The
evaporating material according to any one of clains 1 through 5,
wherein the evaporating naterial is heat-treated while evaporating
the evapor at id3q, GRSk | ncl usi ve of dysprosiumand terbiumin
vacuum or in_a reduced-pressure inert gas atnosphere, the evaporating
mat eri al bei K§85hdaptBhex, ovhenstheidtarep [B&neacipdathe 0a 6w tie-d ieme en il

neodym um i r on-bor si ntered, magnet or _hot, pl astic worki ng magnet.

7. A net hod g%ltﬁ%ngg%g?fﬁr‘f Vﬁdaaﬁ’aggﬁﬁ%fatﬁlﬁ Srﬁéﬁ‘t@*%ga%ﬂﬂ%m%é‘qdﬁéeﬂ he

steps of:  into thorgreparadios Obhaditel oth RO kaPliha ﬁr@és%iee%&%fxp‘%%ﬁ"beor of
oy

an alloy thereof by rreltig!%the rare-earth netal or the a
thereof, by BEPIFREE &t J8 & reansksooledfbe dfase: nfemher fes? stiantesmedfier i nt o

o, LoD D2t Uleof ot saekd MEbAL ot gl RN, LSRR °
mel ting tenpeizg uhe plepabaionachanbet batlet &l abhoddberial hysdher emfs and
thereafter by pulLing,Up Lhe Base, menber, 1o, thereby formon a surface
[0086] FIG. 10 is a table showing the specific heat, specific weight, and
thermal capacity per unit volume of each of the materials of the base
membey 102 of sample 1. According to this table, in the case of base
member 102 made of Nb, Ta, T4, W, Mo ox V and sample 2, those portions,
out of the base member 10a, which are dipped into the molten bath can be
recognized to have formed a solidified bedy of Dy in a substantially uniform
thickness. According to this result, it has been found that the material
whose thermal capacity (specific heat ¥ specific weight) per unit volume was
2 to 8 MJ/km3 is suitable. On the other hand, in the case of base member
made of C, Si or Mg, little or no Dy was found to have adhered. In addition,
in the case of base member made of Cu, the molten bath of Dy was solidified.
Further, when a pulling force was applied to the base member 10a with the
solidified body having been fixed, the base member could be easily pulled
out of the solidified body. ‘The thickness of the solidified body was
measured to be 2.0 mm. In addition, when this product was subjected to
rolling work in a known method; it could be worked into 0.3 mm.
[Description of Reference Numerals and Characters]
[0087]
1,10 evaporating material
la .’ core member

1b wire mesh (through hole)
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detaching the solidified body off fromthe base nenber; and worKking
the solidified body thus detached into a plate shape. 8. The nethod
of manufacturing the evaporating material according to claim?7,
wherein the base nenber is columar shape or prismatic shape. 9. The
met hod of manufacturing the evaporating material according to claim?7
or 8, further conprising increasing or decreasing the time of dipping
t he base nenber into the nolten bath, thereby controlling a thickness
of the solidified body. 10. The method of manufacturing the
evaporating material according to any one of clainms 7 through 9,
further conpri sing0xhanbzdegudntirt enperature of the base nmenber when
di ppi ng the base:Q%nber #@%0 ggg nol ten bath, thereby controlling the
t hi ckness of the i diPidged . 11. The nmethod of nmanufacturing the
evaporating materwal aeg@ndim®gato any one of clainms 7 through 10,
wherein the rare-earth tal s a nber selected fromthe group
consi sting of teﬁmlnn §Eﬁﬁ§i and hol m um 12. The net hod of

manuf acturing t hesgwapo i jal according to any one of clains
7 through 11, wherein t%%hkgggﬁ%%g%ttant metal is a menber sel ected
fromthe group consisting of niobium nolybdenum tantalum titan,
vanadi um and tungsten.
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WHAT IS CLAIMED IS:

1. An evaporating material comprising a core member made of a
fire-resistant metal and having a multiplicity of through holes, the core
member having a rare-earth metal or an alloy thereof that is melted,

adhered to, and solidified on, the core member.

2. The evaporating material according to claim 1, wherein the
rare-earth metal or the alloy thereof adhered to the core member is formed
by dipping the core member into a molten bath of the rare-earth metal or of

the alloy thereof, and by pulling up the core member therefrom.

3. The evaporating material according to claim 1 or 2, wherein the
rare-earth metal is a member selected from the group consisting of terbium,

dysprosium, and holmium.

4. The evaporating material according to any one of claims 1 through 3,
wherein the fire-resistant metal is a member selected from the group
consisting of niobium, molybdenum, tantalum, titan, vanadium, and

tungsten.

5. The evaporating material according to any one of claims 1 through 4,
wherein the core member comprises one of a net member which is made by
assembling a plurality of wire materials into lattice shape, an expanded

metal, and a perforated metal.

6. The evaporating material according to any one of claims 1 through 5,
wherein the evaporating material is heat-treated while evaporating the
evaporating material inclusive of dysprosium and terbium in vacuum or in a

reduced-pressure inert gas atmosphere, the evaporating material being
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adapted for use in enhancing a coercive force of neodymium-iron-boron

sintered magnet or hot plastic working magnet.

7. A method of manufacturing an evaporating material comprising the
steps of:

forming a solidified body of a rare-earth metal or of an alloy thereof
by melting the rare-earth metal or the alloy thereof by dipping a base
member made of a fire-resistant metal into a molten bath of the rare-earth
metal or of the alloy thereof in a state of maintaining the base member at a
temperature below the melting temperature of the rare-earth metal or the
alloy thereof, and thereafter by pulling up the base member to thereby form
on a surface of the base member the solidified body;

detaching the solidified body off from the base member; and

working the solidified body thus detached into a plate shape.

8. The method of manufacturing the evaporating material according to

claim 7, wherein the base member is columnar shape or prismatic shape.

9. The method of manufacturing the evaporating material according to
claim 7 or 8, further comprising increasing or decreasing the time of dipping
the base member into the molten bath, thereby controlling a thickness of the

solidified body.

10. The method of manufacturing the evaporating material according to
any one of claims 7 through 9, further comprising changing the temperature
of the base member when dipping the base member into the molten bath,

thereby controlling the thickness of the solidified body.

1. The method of manufacturing the evaporating material according to
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any one of claims 7 through 10, wherein the rare-earth metal is a member

selected from the group consisting of terbium, dysprosium, and holmium.

12. The method of manufacturing the evaporating material according to
any one of claims 7 through 11, wherein the fire-resistant metal is a member
selected from the group consisting of niobium, molybdenum, tantalum, titan,

vanadium, and tungsten.
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