TARGET OF | NTERVETALLI C COVPOUND W TH B2- ORDERED LATTPE 1% 2y -3
: STRUCTURE, PRODUCTI ON METHOD THEREOF AND MAGNETI C RECORDI NG P00 S
MVEDI UM HAVI NG B2- STRUCTURED UNDERLAYER 5
BACKGROUND OF THE | NVENTI ON The present invention relates to
a sintered target for depositing an underl ayer of magnetic recording
nmedia for use in a magneti c di sk ive, etc., which conprises a
sintered body of a 10 internetallic cohrppound with a B2-ordered lattice

structure, a PrARGET O INGTERMETALLICCCOMEGIRE Waldes2-ORIsEREp Mgnet i ¢

recordi ng mediumw th a B2-structured underl ayer forned by sputtering
t he si ntered LAH@‘L@E STRUCTURE, PRODEGTVIONMETHOPNTHEREOE ANPn nade on

Gensi by magnt MACNERE R oRBINE MEpRaV BANI OB SR kS oo

under the magnetic |ayer to all owpherrbggetic | ayer to grow
epitaxially on the under |l ayer. To ensure a good epitaxial growh of
t he magneti csl ayer, several considerations and inprovenents have been

made on the 20 underl ayer with respect to the lattice constant, the
crystalline BASKGRO \EI\’N%@FW NIION,e and t he unlformty of the film

structure. As t he n aer d C alloy
have been wi del y Eggo&% m%x}tirhoré’l% ghﬁfp%%etfﬁef%gé mat ch
bet ween t he g@n R8s o6 TBdERlyer dfamagnemdréda?dlﬁ‘g rhaaisdfdﬂn@@r iyer. 25
As an underlayer having a lattice constant identical to that of a

Cr-based film maghgtic fdl$1<mdmvcantq,nwélqmpanpmsswrqwgwd wwdyh of B2-
ordered lattjce.structyre has been 0 P 0704839 Al UspP

o s a6 IREiIRpEHERcE cAmpopgt with P BEGrddfed altict ceipucptz, 3 wagn.
vol. 31, 2728 ( paRRktiof! method of the sintered target, and a. magnetic recording

medium with a B2-structured underlayer formed by sputtering the
sintered target.
Many improvements have been made on a Co-based

15 magnetic layer of magnetic recording media to achieve a high dermsity
magnetic recording. For example, an underlayer is disposed under the
magnetic layer to allow the magnetic layer to grow epitaxially on the
underlayer. To emsure a good epitaxial growth of the magnetic layer,
several considerations and improvements have been made on the

20 underlayer with respect to the lattice constant, the crystalline
orientation, the grain size énd the uniformity of the film structure. As
the material for the underlayer, pure Cr and Cr alloy have been
widely used in the art because of a good lattice match between the
Co-based magnetic layer and the Cr-based underlayer.

25 As an underlayer having a lattice constant identical to that of
a Cr-based film, a thin film of an intermetallic compound with a B2-
ordered lattice structure has been proposed in EP 0704839 Al, USP
5,693,426, IEEE Trans. Magn., vol. 30, 3951 (1994), IEEE Trans. Magn.,
vol. 31, 2728 (1995), etc.



2’ The B2-ordered lattice structure may be referred to as

: Csd structure, and includes lattice positions (0, 0, 0) and (112,
1/2, 1/2). In an Ni Al intermetallic conmpound having a typical
B2-ordered lattice structure, when the atomc ratio, Ni/A, is 1, N
atons occupy the 5 positions (0, 0, 0) and Al atonms occupy the positions
(12, 1/2, 1/2). Wien NN/Al > 1, N atoms occupy the positions (0, O,
0) and N atons and Al atons occupy the positions (1/2, 1(2, 1/2).
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10 nm when Ni/Al = 1, almost identical to that of pure Cr 2884 nm.

The above documents propose to deposit a thin film of the
intermetallic compound with the B2-ordered lattice structure, in place
of a Cr underlayer, as- the underlayer on which the magnetic layer is
directly deposited, and alternatively to deposit a thin film of the

15 intermetallic compound with the B2-ordered lattice structure under a
pure Cr intermediate layer. It is reported in the documents that the
B2-structured layer under the Cr intermediate layer reduces the grain
size of the Cr. intermediate layer and provides a magnetic recording
medium with increased coercive force.

20 As a result of studies on the underlayer having the B2-
ordered structure, the inventor has confirmed that the underlayer of
the intermetallic compound with the B2-ordered lattice structure has
a lattice constant close to that of the Co-based magnetic layer, and also
has a crystalline orientation and a fine, uniform structure suitable as

25 the underlayer of Co-based magnetic recording media.

The underlayer of the intermetallic compound with the B2-
ordered lattice’ structure may be usually deposited by RF-sputtering a

target as described in the above documents. However, the documents



has a crystalline orientation and a fine, uniformstructure suitable as 25

-the underl ayer of Co-based nagnetic recordi ng nedia. The
under| ayer of the internetallic conpound with the B2- ordered lattice
structure may be usually deposited by RF-sputtering a target as
described in the above docunents. However, the docunents

3 teach not hi ng about the detail,of the target for form ng the B2-
structured thin film e inventor has attenpted to produce

f d it i f i]mof the B2-qrdered lattice
?n% 2; ?rgz al Ioirc tegeh g‘g S'I&ﬁllr?%gﬁeﬂgenhﬁg"ilpﬂéﬁ%é‘?ﬁgﬁb?ﬁ%%ﬁr&&?g hewBder, the

resul tant cast structured 2838t figS t 00 poor in bending strength and easily

broken during the machi ning process and sputtering process. Further,
relatively snall Thkei irdventoyshiasl sttemptedst podduenas targsestfakz ext end: ng
al ong the coolin ... direction and_relatively smal| equi axed crystals
vveregf ormed in t478ORHNE 2 Juplormy , °§rf§°tﬁ%‘r°éd%5% Iatticg, fuermetallist i on in

h [ [ | Ot v ar iation iyp the grain
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nonuni f orm t hi ckages wids tde pobi linfbdnding strendtfi A @eABFitk&kbn blrihCthe
thi ckness of the underlayer is uneven, a thin fil'mto be deposited
t her eon becones Rachiniag| processe pnd Sputerips gprevessandurther,aselativelgusmall her eof

the characteristl,gp c?{rstgi?,g @Sysg &ﬁ&%ﬁgj @%s&'ig ie?cte%rdleng alongdﬁ;[ee%glrix?gt ed.
' " direction and relatively small equiaxed crystals were formed in the

10  cast target, and there was a larger variation in the grain size as shown

in Fig. 3. The large variation in the grain size of the cast target causes
the particle deposition and the nonuniform thickness of the thin film
being deposited. If the thickness of the underlayer is uneven, a thin

film to be deposited thereon becomes difficult to epitaxially grow, and

15 as a result thereof, the characteristics of magnetic recording media are

deteriorated.

OBJECT AND SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to provide a
20 target of a B2-ordered lattice intermetallic compound having a high
bending strength and a uniform small grain size.
Another object of the present invention is to provide a target
of a B2-ordered lattice intermetallic compound capable of forming a
deposited thin film with a uniform structure and a reduced number of
25 particle depositions.
Still another object of the present invention is to provide a

method of producing the above target.



OBJECT AND SUMMARY OF THE | NVENTI ON Accordi ngly, an object
. of the present invention is to provide a 20 target of a B2-ordered lattice

intermetal lic conmpound having a high bendi ng strength and a uniform
smal | grain size. Anot her obj ect of the present invention is
to provide a target of a B2-ordered lattice intermetallic conpound
capable of formng a deposited thifh filmw th a uniformstructure and
a reduced nunber of 25 particle depositions. Still another

obj ect of the present pyention is to provide a, . et hod of produci ng
the above target. 581 ® Mokt ogject of "tfe present invention is t% pr%gde a

Still another oblBaktiofrebdi@idYy aFANm! WHENL | Aih ifim! 8f RhOVBERrdered lattiBRINELi C
recording mnediumwth a thinfilmof the B2-ordered lattice

internmetal | ic componetdilioorcoagpobyd sfoumedr by gspuitteriapothe abogettarget.
As a result of intense resegt%ih '#n vi ew of the above @bj ecLs, . the
i nvent or has found t haf*Sthd®Hinat Agferts &IgHshoe Yigw ¢ taogye (qbgects,

B2-ordered |3tti Hoﬁfn%qﬁa@!fbm mpﬁ.gggz.}cﬁné %‘i&ﬁ%ﬁﬁt ﬁ@&ﬁ@%gfw dtihe

m crostructure there e inventor so foun at theTarge
variation in t h82gomleredsilatticodntermethliien dongponadt ist dargely depemds éwuhe i n a
target produced hy sinteri of the B2-ordered |lattice 10

wd
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been acconpli she ase ese Birst
aspect of the ptﬁ?@ﬂbrddﬁé@@tﬁ)ﬁ%intéﬁﬂgéh ippwder of PRV Bdestdaretalggée conpri sing
0

a sintered body an internmetallic 15 conmpound bei ng substantially
B2- or der ed 1@t t intermetallist gpmpound. Further, the inventor has %ound that such a
sintered target has a high bending strength. The present invention
has been accomplished based on these findings.
Thus, in a first aspect of the present invention, there is
provided a target comprising a sintered body of an intermetallic
15 compound being substantially B2-ordered lattice structure.
In a second aspect of the present invention, there is provided
a method of producing the above target, which comprises the steps of
(1) preparing a powder mixture by mixing a powder of a first B2
phase-forming element and a powder of a second B2 phase-forming
20 element; (2) reaction-sintering the powder mixture to form the
intermetallic compound being substantially B2-ordered lattice
structure; and (3) pressure-sintering a powder of the intermetallic
compound being substantially B2-ordered lattice structure.
In a third aspect of the present invention, there is provided a
25 magnetic recording medium comprising a Co-based magnetic layer, a
non-magnetic substrate and multiple underlayers between the
magnetic layer and the substrate, at least one layer of the multiple
underlayers being a substantially B2-structured thin film deposited

by sputtering the target as defined above.



In a second aspect of the present invention, there is provided a
., method of producing the above target, which conprises the steps of
preparing a powder m xture by m xing a powder of a first B2
phase-form ng el enent and a powder of a second B2 phase-form ng 20

el enment; (2) reaction-sintering the powder m xture to form the
intermetal lic conpound being substantia |y B2-ordered |attice

structure; and
conmpound bei ng
a third aspect

substrate and nultiple underl ayers between the
substrate, at Ieast onkigh dyisr a photaseicragraphppk the targetuNeled |
substantially B2-structured thin m deposj t uttering the
target as defin %?60 crostructure oI’ tlx (Rrger accgpdmg to B?é ppese

BRI EF DESCRI Tl g\}e%o'BHE DRAW NGS
of the target No. 1 showing a typical mcrostructure of the target

(3) pressure-sintering a powder of the internetallic
substantially B2-ordered |attice structure.

(1)

In

of the present invention, there is provided a 25 magneti c
recordi ng medi UBRIBIFIDESTRIBTIONCOP IHE DRAWENGS | ayer, a non- magneti c

5

according to the presefig. 2  arphetuniiorograph of the target NoFilg. sh@wisg &

phot om crograph of the_ target

showi n
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Fig. 3is a pho;n?,rghﬂ 4ph of the target No. 26 showi ng a 10 typical
0 e corrpar ative cast target. DETAI LED DESCRI PTI ON

OF THE | NVENTI ON Fig. 3 is a photomicrograph of the target No. 26 showing a

m crostructure
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25

typical microstructure of the comparative cast target.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described below more in detail.
(1) Target

The target of the present invention comprises a sintered
body of an intermetallic compound being substantially B2-ordered
lattice structure. The sintered body is preferably obtained by
sintering a powder of the intermetallic compound being substantially
B2-ordered lattice structure.

One of the characteristic features of the present invention is
to produce the target by a sintering method. The use of the sintering
method can avoid the decrease in the bending strength caused by the
increased grain size, which is a problem encountered in producing the
target by the melting/casting method.

The intermetallic compound constituting the sintered target
is substantially the B2-ordered lattice structure. Such an intermetallic
compound comprises, as the basic components, a combination of two
B2 phase-'forming elements. For example, the combination usable in

the present invention is Ru-Al, Mn-Rh, Co-Al, Co-Zr, Fe-Al, Ir-Al, Os-Al

magneti c | ayer and the
shosiBg ifei ng a

Fig. 1 is a photom crograph

| cal m' crostructure



The present invention will be described below nore in detail. (1)

. Target 15 The target of the present invention conprises a
sintered body of an internetallic conpound being substantially

B2- or der ed | attice structure. The sintered body is preferably obtained
by sintering a powder of the intermetallic conpound being
substantially B2-ordered lattice skructure. 20 One of the
characteristic features of the present invention is to produce the
target by a S|nter|n sinte

avoi d the decre85d\ “bg’h&Th‘g“g? r‘BWQ’Pﬁg@é §8H‘I’B§“‘?H\§ most preﬁecf?dlz‘-}ﬁsed

grain size, whi Gchu%e &h@rﬁﬂlﬁﬁgf@d‘%&'ﬁ&%@ﬁm@ of 2dugs @&aﬁé&ea good Tlﬁh@@t by
the nelting/casting method The internetal lic conpound

constituting t henaseinveitte dhé eﬁrgmsed layen SThdbﬁbmm irgtkd 3bethenB®va)rBDar ed

| attice structure Such_an internetall crrpoudco I ses, as the
basi ¢ conponent & hase-fogming &lemaato s tb%‘cany abgyt a5 e nFP@“ gnents. For

R o S C TR W aEreld M agtice, shrlEead. oS B tnd Wmlz%eas Ru-Al,

Mh- Rh,
6 or N - AinteAnetiilicAl cogadd; rther sabisainkially Cc B2psrdegtdi dattivost stpictiiry abl e
because the B2-ordered lattice structure of Ni-A creates a good lattice

match with the @aybbeadainggdry 43108 sowie % M ped @ériﬁeewnvv\o%sél
phase- form ng el ement syis Basleald Yu@ReUlyt0ue8r L0 RREBMY Bakes® the

substantial ly B2-order tice struc ure.

internetallic ce r WOIg lathetmarthiakl W1tﬁ2a0Cdea§éh |xﬂégtnbﬁ@ RiéUL UL e
may be attained by 42-69 atomic %N and 31-58 atomc % A

The B2-or _del@d Catbased latermdxatee layfer.an Iuntder teayetr tephRisget m; additivander | ayer
vl | a0 TLERAD ot he T BRSSP oPo el mahaheoe
as G, Ta, Pt, Myer,eixﬁi ah SadAfilRdelbReb SudhOadaAs e RANBL ddded to the Cr-
based intermediate layer or underlayer. Since the addition of such
additive elements enlarges the lattice constant of the Co-based or Cr-
15 based thin film, it is preferred to add an additive element to the
intermetallic compound to enlarge the lattice constant of the
intermetallic compound thereby to ensure a good match between the
enlarged lattices.
For 'example, a B2-ordered lattice constituted by only Ni and
20 Al fails in some cases to match the enlarged lattice of the Co-based or
Cr-based layer. Therefore, an additive element may be used together
with Ni and Al to enlarge the lattice constant of the B2-ordered lattice
thereby to ensure a good match with the enlarged lattice of the Co-
based or Cr-based layer. Such an additive element may be Mn, Ru, Rh,
25 Pd, Re, Os, Ir and Pt, which are capable of producing together with Al
an intermetallic compound with a B2-ordered lattice having a lattice
constant larger than that of the B2-ordered lattice made of only Ni
and AL 'Also usable as the additive element is an element, such as Ti,

Zr, Nb, Hf and Ta, which does not produce the B2-ordered lattice but



| ayer, and an additive elenent such as V, Ti, etc. is added to the Cr-

. based internediate | ayer or underlayer. Since the addition of such
additive elenents enlarges the lattice constant of the Co-based or Cr- 15
based thin film it is preferred to add an additive elenment to the
internetallic conpound to enlarge the lattice constant of the

internetal lic conpound thereby to ensur®k a good match between the

enl ar ged Iattices For exarrpl e, a B2-ordered lattice
constituted by ses_to, mat i he
enlarged lattic asbian %tgn% rﬁcg%darg«;r Hhar® “t%.’ %agg& dy e52p2 qlﬁe?é% an
addi tive el emenyisiBivedCints e 1FURI "tﬁ%ed 1nterMéﬂatth'coﬁBquﬁi with &Ré 3!‘3:9—9 the
| atti ce constant of the B2-ordered lattice hereby to ensure a good
match with the erdesedjdatticatstivctiraf Aheel€@ment such laas&obaoabler ofbhgslgingyer .
Such an additi Vﬁ@ekﬁtrrent nd Pt,

¥ bg Mh, Ru, _.Rh, 25 _ Pd, Re,(,3 % | r

whi ch are capab T SRR, PY SPUGTHE 1P fhe plattice may be alsg, Bfic
conpound with a | Cehd AMEADA ' d?@? ?éH: ar ger
t han t hat ofglt h%fﬁaﬂﬁgr edhﬂég{tiogté ?f‘a of a%lgflﬁﬂ IQ\’llF the ad an % . %jtso
usabl e -as t he askbuldViee etguletetl within aetmgen:bﬁ nsuai&smayii'g,the B2-ofderelib, Hf
and Ta, which does not produce the B2-ordered |attice but

7 has anlatfiesistrusties. yand nrefenablyh dnatepug %Bforalesand i s capabl e of

bei ng di ssol ved i n th the
B2- or der ed Iattlgégs%rucl\éﬁ?léintgqﬁggﬁe% tﬂér gﬁﬂ %bﬁgmg‘

enl ar gi ng tlethentd lcofigtitadngt et Bbsbrm&rlaugcd fiﬁOaxi hmdu&tt ice may be

al so used as 5 the additive elenent. The addition anpbunt of the

addi ti ve el Eprensubstantialliyonpt atecting)uhat B&Oﬁﬂ@fhd nlaétheaﬁgéctﬁte noAltheygh oyi ng
the B2-ordered a large la%:totulngeofs garrg Cetalf ele?nne% enrlgnl%al)(y afﬁ:c?s tﬁe Oﬁf r less.
ordered lattice structure, the addition of a small amount is effective
for reducing the grain size of the thin film being deposited.
The relative density of the sintered target is preferably 99%
15 or more. By regulating the relative density within the above range,
the decrease in the bending strength which depends on the density
can be avoided. The average grain size of the sintered target is
preferably 200 pum or less, and more preferably 30 pm or less. An
average grain size of less than 1 pm is practically difficult to obtain.
20 When the average grain size is as small as 200 um or less, the
difference in the sputtering speeds depending on the crystallographic
orientations of the grains can be minimized and a thin film with
uniform structure can be effectively obtained. Also, since fine grains
create a large amount of grain boundaries absorbing minute strain
25 due to the thermal stress during the sputtering process, the bending
strength of the target is enhanced to 250 MPa or more which has not
been attained in conventional cast targets. The sintered target of the
present invention has a relatively small, uniform grain size as

compared with the target produced by the melting/casting method.



Rare earth el enents may be used together with the basic el enent s
. constituting the B2-ordered lattice in an anmount 10 substantially not

affecting the B2-ordered lattice structure. Although a | arge anpunt
of rare earth elenents detrinentally affects the B2- ordered lattice
structure, the addition of a small anount is effective for reducing
the grain size of the thin fil mbeing &eposited. The rel ative
density of the sintered target is preferably 99% 15 or nore. By
regulating the relative density within the above range, . the &e?crease
in the bending strengt Wi'%ﬁ"‘é%‘pé’ﬁ 3} PXY g fifrs gy D¢ contaipedyin B, qeq.

The average gr ajifitetbd Qafplet lilCas | AMAURE SubSafBhlly Shot affedding’ Blediy 200 [err]m
or less, and nore preferably 30 [errn]mor | ess. An average grain size
of less than 1 ¢mlerddmiatticprstruttucal | Althodgh aularge amolbbtiofi.0ox3@en, When t he

average grain size is as spall as 200 [err]mor |ess, the di fference
in the sputteri Pﬁt§ﬂ@éd§°gé’ﬁ%ﬁﬁga%ﬁ°t§ hihec Beorderedq lattipe cstructure, the

ori entati onse of r i n | 3 ' ! i 1.
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create a | arge @othid filln Geimignddpsitelr i Fee aRpgenbcogent il sdrgad s 25  due
to the thermal stress during the sputtering process, the bending
strength- of thepreferably 690@ PR ced less. aBoreNVpeeferablib r39-3 pPHas not

resent | nvent | BHCRGETY RSrtSE) oo ROR St Pt velf FefbefBhsz, o M
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A gas el enment such as oxygen, etc. may be contained in the
sintered tayetppm isnuafavenables besamse ttherlamound tofapXides imhe Hargep-is

order o0 1 a1 o0 BLiE] ot 1RV S Sl SR ol B o o, che s
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In addition, the oxygen content larger than 6000 ppm increases the
amount of the second phase other than the B2-ordered phase in the
15 thin film being deposited to make the lattice mismatch between the
deposited film and a thin film being deposited thereon too large,
thereby to deteriorate the magnetic properties of the magnetic
recording media.
Further, from the knowledge of the inventor, as compared
20 with a thin film formed by a target containing 100 ppm or less oxygen,
a thin film formed by a target containing relatively large amount of
oxygen is preferentially oriented to (100) plane, which promotes the
epitaxial growth thereon. Therefore, the oxygen content is preferred
to be large within the above range in view of enhancing the magnetic
25 characteristic of the magnetic recording media. However, in some
cases, a low oxygen content is required because oxygen occasionally
enters into the magnetic layer to deteriorate the m'agnetic properties
such as squareness ratio.

(2) Method of Producing Target



the thin filmbeing deposited. The oxygen content in the target is

., preferably 6000 ppmor |ess, nore preferably 50-5000 ppm particul arly
preferably 200-5000 ppmand still particularly pref erably 1000-4000
ppm The oxygen content |arger than 6000 10 ppmis unfavorabl e because the
anount of oxides in the target is I ncreased to cause the abnornal
di scharge during the sputtering process and the particle deposition in
the thin filmbeing deposited. In addition, the oxygen content | arger

t han 6000 ppm i ncrease h t . of .the.se h@ﬁe t thap the
B2- ordered phase in thzh%lS&r%eﬁi?nf ?ﬁ)#&ﬁ%&n nvﬁé%% ﬁ?i}go?o makg J?ﬁ%“%‘g_t I ce
m smat ch bet weegotwier of thedefefmételict icbipatgt dhakitigh thd IBR-beicned daarsi t ed

t hereon too | arge, thereby to deteriorate the nmagnetic properties of

the magnetic  strugtuceor dThg siktafing powder of the intepyetaHer componnd hway

know edge of thﬁ ir}\ée.nt r. as,conmpared 20 . .with a tgin({il formed by a
target contai ni 8‘1 ynﬁgr#yopu}vgglg ng% omiZing an Yot PFeqye® ol?ym?d by a
target containi RRifiRs Fhdth6dy TRE JRWAIERUSHtaiabd by thé hrdifize Methodf E{a?nﬁé ally
oriented to (100) plane, which pronotes the epitaxi al grow h Thereon.
Therefore, the 6wylprnpulyatizest to solgaief ther etering powdbre | Ehgeitewnizei n t he
above range in view of enhancing the nagnetic 25 characterjstic of the

magneti ¢ recor dPHEhIeATEl anofeaRt the, sugspgquent P“B’&éié_ét}"na 1p oﬁfw&e?‘ﬁ cont ent
I's required beCﬁ“&%as?é%Q@@ 8% QdddtY and ther%ﬁﬁg,rﬁ & Wih gaggetic layer
to deteriorate the naghetic operties such ‘as squareness ratio.
(2) Method of Porggen ogntéar @€t50-1000 ppm is preferred to be produced from a
9 The target of the &esent i nvention is produced by

sintering al0 sinfsifee poyider repared  biptthe | stemizmmnthed el f #ithoBp- or der ed

lattice SUBCLUE&qudlieoRivBLEIAdl0 PAYIETe Ol IBol ! AEABIALE I ¢ compound

may be obt al ne f} puleerl zing o6r atomzing an i ngot produced by a
preparing the sintering powder requires to prevent the target

material from reacting with the furnace material by employing a skull
melting method, thereby increasing the production cost, although it is

15 effective for preparing a sintering powder for a target with a low
oxygen content.

Therefore, when a target with a relatively high oxygen
content is required, the sintering powder is preferably prepared,
without employing the melting process, by a method comprising the

20 steps of mechanically mixing powders of the first and second B2
phase-forming elements selected from Ru, Al, Mn, Rh, Co, Zr, Fe, Ir, Os
and Ni, reaction-sintering the powder mixture to form the
intermetallic compound having the B2-ordered lattice structure, and
pulverizing the sintered product. The reaction sintering is

25 advantageously promoted by self-heating during the reaction
between the first and second B2 phase-forming elements. The
reaction-sintered product of the intermetallic compound is pulverized
to have an average particle size of 10 to 200 pm thereby to prepare a

sintering powder.
-9 -



5 nelting nethod. The powder obtained by the atom ze nethod nay be

, further pulverized to obtain the sintering powder. The atom ze nmet hod
with or without the subsequent pul verization is effective in

decreasi ng the oxygen content, and therefore, a target with a | ow

oxygen content of 50-1000 ppmis preferred to be produced froma 10
sintering powder prepared by the atom gg nethod with or without t he
subsequent pul verization. However, the above method of preparing the

sintering powder requi 1 V. . teri fr0 cting
wi th the furnace matter'li‘g'T§ %‘3""3&%"3"3‘?“&%@“@?&?&‘“ 15 trtrlegﬁt?lhige%rgetm’og], lrl(Ftﬁereby

i ncreasing the pogduct preSs (HIP) ndthdtDwalbed thd Todditions fofCh i sktefiag preparing
a sintering powder for a target wth alow_  ° oxygen content.
Theref ore, whentempespee ofi 4R0Q toe1309%%| 3 shtesingoripgae of 80 ¢orkS&nMRas

required, the sinteri.ng po r IS.preterably Qrepare wi t.hout

enpl oyi ng the nﬁ? i g rrﬁlg\gg Fé)fflzatolnét Ogﬁs'coﬁber ?%Eeﬁ d jpradush s s of
mechani cal | ysm maesineewferdesieéd,ttbeosaaixﬁtth@%ﬁus&aow%é%f the pgeB@se-form ng
el ements selected fromRu, Al, M, Rh, Co, Zr, Fe, Tr, Cs and N,
reacti on- si nt er invgntibee forvekampie, xinua eshepe fobrdisk wbth a sizé of eaboet 4001 mm
conpound having,the B2-ordered lattice, structure, and pul veri zing the
sintered product® %Betle’éé&gi%??“éi g iy thickness. advant ageousl y pronoted by
sel f-heating during thg peaeli OF the optiil'SRRILVE cldnicits HhRAEANGHHR
phase-form ng el ements. e redction-sintered product of the
internetal | i c cagobécaddsd piol ther pawder mixtire foavformingates dgermatallic! e si ze

of 10 to 200 [err]mthereby to prepare a sintering Powd_er..
-0- 10" compound before the reaction sintering, or afdded to the sintering The

sintering powdep, LU Bef Rk Cfbabion ket " d by a hot
(3) Magnetic Recording Media

The sintered target of the present invention is suitably used
for sputter-depositing a thin film forming at least one layer of
15 multiple underlayers between a Co-based magnetic layer and a non-
magnetic substrate of a magnetic recording medium. The thin film
has a reduced number of particle deposition, a small grain size and a
minimized variation in film thickness.
The thin film of the intermetallic compound having the B2-
20 ordered lattice structure is used as an underlayer for forming thereon
a magnetic layer with a small grain size and fine, uniform structure,
and therefore, it is suitably applied to a magpetic recording medium
requiring a higher recording density rather than to a magnetic
recording medium requiring a recording density of not so high. For
25 example, the target of the present invention is particularly suitable
for producing a small-sized, large storage capacity hard disk used in
note-type personal computers. Specifically, the sintered target of the
present invention is preferable to form an underlayer of a magnetic

recording medium comprising a Co-based magnetic layer for forming



| sostatic press (H P) nethod under the conditions of a sintering
-tenperature of 1000 to 1300[err]C, a sintering pressure of 80 to 150 Mra,
and a sintering time of 2 to 5 hours. The sintered product is then 5
machined, if desired, to obtain the sintered target of the present

i nvention, for exanple, in a shape of disk with a size of about 100 nm

in dianeter and about 4 mmin thickness;y A powder of the
optional additive el enents nentioned above may be added to the powder
m xture for fornn he.intermetallic 1 onmpound before the reaction
sintering, or ad e'ga%%e%tchgcgf&rﬁ%raxﬁ" a%:—%ﬁ Sfndgrlayer ppder, an tion
sintering. éoitadrigngl ke RECBEQINhaYREHA Tayer, a B2-structurbl® uRdiffepd
target of the present invention is suitably used for
sputter-depositiwifdes and an fdontact ovigh rthe o€r-beedt unleelayaryend of gl&ss nul tipl e
under| ayers between a Co-based nagnetic | ayer .and a non- magneti c
substrate of a n%‘g'?féf%tﬁ" recording nedium The thin film has a reduced

number of pardicle depofie ic@lbaséd quédeﬁgrﬁg,%hgg ?’ﬁ‘?f?iﬁ?.lf rﬁ°g{aif‘§1§9&‘ﬁh%’gd

variation in filmthickness.

intermetal | i c coctpmems shelviandrt Be BR-Ni, A0, V, ladav edd| Bitif iac@tdtdnéind'of | S
used as an under{sgyer for formng thereon_. a magnetic layer with a
smal | grain sizelhAPmicn®, ofm9te e, dt4in @ high recording densifier ef ore, it is

i tabl lied t ' | [ | i hi_ gh
"ecordi g densi ty rat her s Kanersr AMdOh AR B iRerqbly St fnden i 11 ng

a recording densCé-pasdd noignetc Maghr. Fle €2-baseXadBérfayel NMRst 27 @9ttafinet he
present invention is particularly suitable for "producing a

smal | - si zed 19 arsg@ictirer witablea forcithey epitadiabiissawtis off tha Co-basebmesgngfie
e Sonl SO G, SRR O B AL il 6 e BT
medi um conpri si Npuadied 3§ efle "BIVASEE rhabiRtic | Rel Ahd1 RBlates neighboring
grains to improve the coercive squareness of the magnetic layer. The
material for the Cr-based underlayer may be pure Cr which may be
15 added with an element enlarging the lattice constant, sach as Ti, V, Mo,
etc., according to the amount and type of the additive element in the
Co-based magnetic layer. The addition amount depends on the degree
of lattice match with the Co-based magnetic layer, and is usually
selected from a range of 30 atomic % or less so as to maintain the face
20  centered cubic structure of the Cr-based magnetic layer.

The thin film of the intermetallic compound with the B2-
ordered lattice structure is depbsited to a thickness employed in the
art by sputtering the sintered target by a known sputtering method,
for example, DC sputtering method under known conditions. The thin

25 film deposited by sputtering the sintered target of the present
invention has 2 small average grain size and a minimized particle
deposition.

Each of the layers other than the B2-structured underlayer in

the magnetic recording medium of the present invention is also



a magnetic recording |ayer, a Cr-based underlayer under and in
, contact with the Co-based nmagnetic |ayer, a B2-structured underl ayer
under and in contact with the Cr-based underlayer and a gl ass

substrate. 5 The Co-based magnetic layer is preferably contains
additive. el ements such as C, Pt, Pd, Ni, Ti, V, Ta, Wand Bin a
total anmount of 15 atomic %or nmd2e to attain a high recording
density. The Cr-based underl ayer is preferably positioned
under the Co- bhased magnetic | ayer. The -based underl ayeyr has a
crystalline 10 9EP9si%f e 25 leiﬁﬁf"% ef‘\é‘ﬁ")que“b ?ﬁ?jﬂy §$16%Wf‘ 8%“%?1%“%0- based
magneti c lLfkg6q. Further, C in the Cr-based underlayer diffuses into
the grain boundari es of the Co-based nagnetic |ayer and isol ates

nei ghbori ng gr ai Whe tpresemprinventidie witie bei fvethequdesenibst wifile he magneti c

| ayer. The material for. the Cr-based underl r. may be pure Cr which
may be 15 adde&efgrring 4¢ the Wi IFd‘raﬁ’iPﬁ‘gj f“’ﬁéﬁﬂ é@/ﬁeeb"t&ﬂg?g%“,i Quch as
Ti, V, M, . i a p gﬂﬂ;tive

el enent in the 11‘?&&::;1&%?{?3{5%‘8_ Pr%é%gﬁ (t&?gé/ae}ﬁ%tfhggag‘éi ?lr‘%%n%?rgﬂn (ﬁlépends on
t he degree EXfAMBLEI te match with the Co-based magnetic layer, and is
usual l'y selected froma range of 30 atomc %or_less so as to

maintain the face 20 PRewdersof aspectivet matalsfer SampleeNos- Bfsdy Tabdedt i ¢

| ayer. thi;n filmof the int al | I;c . with the
B2- ordered’ ef%t?l?;%g’ S nrd ué%dtfffeg]nfséntére%ostipté%g%% 3%%%%%%55@%@ oyed in
the art bycempbted ivwith tHhe BRr@dred lafid@Chtridtufe. KNBAYYL $itdihetallitg

nmet hod, for exanple, DC sputtering method under known conditions. The

thin 25 filéh depoppend] was pplvetiead iy a fball sinki dp eprepanegeachosintéringpr esent
i nvention has a_sngl | era rain size and a mninmzed particle
deposi ti on. powder. “1he g’?ﬂ%&ﬁ POFEeT 75, g‘e& W@Per?n‘}éﬁ tHE %“Zf%t%ct ur ed

undglrl ayer N conditibfs RINSHG°C % SVO MPA0x P Hokdd @f obth PichSHRferddveENti ON
IS S

target (Nos. 1-8) in a disk form with a size of 101 mm in diameter and
4 mm in thickness. |
15 Separately, comparative cast targets Nos. 9-16 in the same
disk form as above were produced by melting respective powder
mixtures shown in Table 1 and precision-casting the melts.
The bending strength, the relative density and the volume
average grain size of the targets are shown in Table 1. In Fig. 1, a
20 photomicrographic microstructure of Sample No. 1 is shown as a
typical microstructure of the target according to the present invention.
The bending strength was measured according to the tree-
point bending test prescribed in JIS Z 2248 (ISO 7438).
The relative density (measured density of target / theoretical
25 density of intermetallic compound) was measured by Archimedes
method and the volume average grain size was measured by an

intercept method.



12 deposited to a thickness enployed in the art by a known sputtering
. met hod. The present invention wll be further described while
referring to the foll owi ng Exanpl es which should be considered to 5
illustrate various preferred enbodi nents of the present invention.

EXAVPLE 1 Powders of respective netals for Sanple Nos. 1-8 in
Table 1 were mixed, and reaction-sthtered to prepare each
internetallic conmpound with the B2-ordered lattice structure. Each
intermetal lic 10 compound was pul verized#®®la ball mill to prepare each
sintering powder. The siniering powder was tnen sintered py H—P under
t he condi t igmpleof Camsitien r | CPreduction MPBenrdi® hRalative.t Averdzkai Oxygec h

si ntered t arfyet ( K@amic %) 8) | nMgthed sk Styengthni Pénsity siGrainof  Igptm)nm i n

di aneter and 4 mmin thickness. 15 MPa)  Qpar aP@fy, conparative
cast targets Nos. _9-16 in the sane di sk form as aboa)wer e produced by
melting respectiyve powder m xtures shown in Table 1 and

preci si on-casti r{& flﬁc’é‘ mel ts. The bendi ng strength, the
relative density and tBERWSUAINE  sinterAYEr 20&sHM ai hoSj ze 0hy t hetargets are
shown in Table 1. In Fig. 1, a 20 photom crographic m crostructure of
Sanple No. 1 is sBown &Ma50Rh t\Siotarimg ni crd68t r u9ur e of 2% he tgooget

according to the prese i pvention, . The bendi ng strength was
nmeasured according to %?P’Me- r§m“""’IS‘Si nt B8Rdi ndt%est ptlscre¥®d in JIS Z
2248 (1SO 7438). 4 50Co-50Zr 1 N&lklngt i ve nsi t93§6( measyy ed gﬁ#‘il ty of

i of ( % wa

target / theoretical 25 density Internetall i c "Conpoun asured by
Ar chi medes fret hoG0Re:S0AL he v dlintsiing aver #g8@ gr 3913 Si zeaavas pg@sur ed by
an I ntercept (method: sl Sintecing 480 994 23 2300 13

7 500s-50Al Sintering 390 991 45 2600

8 SONi-50A1 Sintering 450 99.3 24 2600

Comparison

9 S0Ru-50A1  Melting/Casting 170 994 750 60

10 S0Mn-50Rh  Melting/Casting 100 99.5 1060 60

i1 50Co-50Al Melting/Casting 130 99.3 870 80

12 50Co-50Zr  Melting/Casting 120 994 690 130

13 S50Fe-50A1 Melting/Casting 160 99.6 1100 100

14 50Ir-50A1 Melting/Casting 160 99.5 910 140

15 500s-50Al Melting/Casting 180 99.2 860 80

16 50Ni-SOAl  Melting/Casting 100 99.5 1000 100

As seen from Table 1 and Fig. 1, according to the present
invention, a target having a high density, a small grain size and a high
bending strength was obtained by sintering a powder of the

5 intermetallic compound with the B2-ordered lattice structure.

Next, each thin film was deposited on a slide glass by DC-

sputtering each of the targets Nos. 1-16 under the conditions of Ar



Table 1 Sanmpl e Conposition Pr oducti on Bendi ng Rel ative. Average

~ xygen No. (atomc % Met hod Strength Density Grain

(ppm _ - (MPa) (% Si ze
[ nvention 1 50Ru- 50Al Sintering 450 99. 3 24
2500 2 50Mh- 50RNn Sintering 460 99.4 25
2400 3 50Co- 50Al Si nt ggi ng 450 99. 2 20
2500 4 50Co- 50Zr Sintering 400 99. 6 18
3100 5 ex hAt er i 0 9
2800 o prossil oClfl Pa snd TS S 500 HgoThe nids of pactdly
2300 7 deposhifits- hAhg a size Sf I @i Y more 3RGhe dep8Siteld thin ik
2600 8 50N - 50Al Sintering . 450 = 99.3 24
2600 Conpar wggrcounted. Thg results @y shoyap in Talle i gincybichnghe agmber 99, 4
750 60 .10 -50Rh i png/ in Q0.... 99.5 1060
60 11 °f nagiisls, F‘T%g}?ﬂl}@ g‘%eﬁ‘?‘gggféagf i ‘%awelgﬂ““ldg’.“? 870
80 12 ass'iﬁ@ﬁ%:ﬁﬁ&r the MahbéMEdrCoahpRINo. 128 10099. 4 690
130 13 50Fe- 50Al Mel ting/ Casting 160 99.6 1100
100 14 501 r - 50Al Melting/ Casting 160 99.5 910 140
15 500s- 50Al Mel ting/ Casting &2 99.2 860 80 16
50N - 50Al Mel TEITOL g ‘ oo P 100
As seen froanabFe eL§§i’d Fig.bIu ,‘é%%%ﬁ%ﬁé%?ﬂ%?%ﬁig“ﬁnggﬁ invention, a
target having a high density, a small grain Sizeé and a hign bendi ng
strength was obinyestied by sintering a powder of the

1 100

2 90

3 70

4 110

5 120

6 80

7 100

8 85

Comparison

9 3840

10 4200

11 4120

12 3650

13 3450

14 4150

15 4560

16 3860

As seen from Table 2, the number of particle depositions was

dramatically reduced in the thin film formed by sputtering the



5 intermetallic conpound with the B2-ordered lattice structure.

-Next, each thin filmwas deposited on a slide glass by DC

each of the targets Nos. 1-16 under the conditions of Ar _
pressure of 0.66 Pa and DC power of 500 W The nunber of particle

14

depositions having a size of 2 [err]mor

was counted. The results are shown in Teble 2, in which the nunber .
particle depositions are expressed by relative values while 5 assum ng

that the nunber sﬁ@t&reﬁa'ﬁé}k& be. thé ﬂréselaQanentzon This advantage is

Table 2
| ar ger
2

4

120

Sampl e

I nmmhumble to the small grain size of the target achieved by 1@

10

15

20

25

L 90 3
sintering method. 11 5

EXAMPLE 2

Powders of Ni, Al and optional additive element X were
mixed in a composition (atomic %) shown in Table 1 (Sample Nos. 17-
23). The powder mixture was reaction-sintered to prepare each
intermetallic compound with the B2-ordered lattice structure. The
intermetallic compound was pulverized in a ball mill for different
period of time to prepare sintering powders having an average
particle radjus of about 20 pm or 100 pm and having different oxygen
contents. Each sintering powder was sintered under the conditions of
1000°C x 100 MPa x 3 hours to prepare respective targets Nos. 17-23
in a disk form with a size of 101 mm in diameter and 4 mm in
thickness.

Separately, the sintering powder for Sample No. 17, a powder
having an average particle radius of about 20 um prepared by
pulverizing in a ball mill an intermetallic compound obtained by
reaction-sintering a powder mixture having a composition by
atomic % of 40Ni-60Al, and an Nd powder having a particle size of -
300 pm or less prepared by an arc melting method or an Ru powder
having a particle size of 8 pm in aggregated state prepared by a
reduction method were mixed to prepare the sintering powders for
Sample Nos. 24 and 25 having respective compositions shown in Table
3. Each sintering powder was sintered under the conditions of 1000°C

x 100 MPa x 3 hours to prepare respective targets Nos. 24 and 25 in a

disk form having a size of 101 mm in diameter and 4 mm in thickness.

Further, a comparative cast target No. 26 with a size of 101

mm in diameter and 4 mm in thickness was prepared by skull-

sputtering

nore on the deposited thin film

of

of partlcle depositioRs of 2 [err]mor

70



6 80 7

-100 8 85 Conpari son
3840 10 4200 11
4120 12 3650 13
3450 14 4150 15
4560 16 16 3860

As seen from

Tabl e 2, the nunber of particle depositions was dramatically reduced in

age thin fls: nmt L?ﬁgﬁﬁﬁrge?&g‘;‘ag@e éq&%’f“% A &PPPasitonifs SINiARtLge i s
attributable tO(hd@@mSn%MatﬂNgtd&xﬁéliéas@ifngtﬂﬁ hRfget achieved by the

sintering nethod

The bending strength, the density and the volume average

grain size of each target measured in the same methods as in Example

5 1 are shown in Table 3. In Fig. 2, a photomicrographic microstructure

of Sample No. 17 is shown as a typical microstructure of the target

according to the present invention. In Fig. 3, the microstructure of the

comparative cast target No. 26 is shown. As seen from Fig. 3, the

melting/casting method forms the grains of extremely large size with

10 a large variation in the grain size.

Table 3
Sample  Composition Production = Bending Relative Average Oxygen
No. (atomic %) Method Strength Density Grain  (ppm)
MPa) (%) Size
(1)
Invention
17  50Ni-50Al Sintering 450 99.3 24 2500
18 SONi-50Al Sintering 300 99.2 110 650
19  45Ni-50Al-5Ru Sintering 460 99.4 25 2400
20 45Ni-50A1-5Pt Sintering 450 99.2 20 2500
21 49Ni-50Al-1MM* Sintering 400 99.6 18 3100
22 50Ni-48Al-2Zr Sintering 430 99.3 24 2800
23 50Ni-49.5A1-0.5B Sintering 480 99.4 23 2300
24 45Ni-50Al-SRu Sintering 390 99.1 45 2600
25 49.5Ni-49.5Al-1Nd Sintering 420 99.3 80 3500
Comparison
26 SONi-50Al Melting/Casting 100 99.5 1000 100

Note: MM is Misch metal.



5 Powders of Ni, Al and optional additive element X were

-m xed in a conposition (atomc % shown in Table 1 (Sanple Nos. 17-
23). The powder m xture was reaction-sintered to prepare each
intermetal lic conpound with the B2-ordered lattice structure. The
intermetal lic conpound was pulverized in a ball mll for different 10
period of tine to prepare sintering podders having an average
particle radius of about 20 [err]mor 100 [err]m and having different

oxygen contents. c [ ri reWas sintered under the

condi ti ons of 1005%3??6?(;}%%138& a\gggflﬁbg_r §°‘f°5§ effa P&SHcti ve
ta(rj gzt s Nos. 1%7-itﬁﬁe;ntikon, the dntdiedk tdrgém rfavﬁﬁsg a ﬁzgtheldsﬁsitt%rgla ri_ma;un gfllift et \%
an mmin t hi ckness., ) epar atel y, e sintering powder
for Sanple No. FRe angondégh bendingasirengtinrwere cobigimedaby istdteringdi powaler about
20 [err] m prepargd..by. | verizing,in. g&al% mll an internetallic
conpound obt ai né E)hfy mterm?tgggt FSWPQF%{ e‘ﬁ‘ﬁ & Bowidered; lattiges shactusg a
conposi tion By Fxampigms c % of 40N -60A, and an Nd powder having a
particle size of 300 [err]mor |ess prepared by an arc nelting nethod
or an Ru powder aviingfibn peast deposited 2m af slitle] ghasy Bubsiratg Pyegat ed
state prepared bg a . re%gc i on ne”l'\%% were m xed tQ prepare the
sintering powderBufging each n‘E‘FetaF&Fés. - drc2@ obfained, dn (Bxaseple| ¥ cunder
conposi tions sheyn chidididid &f 86 Palkd PagoSiynt er ed
under the conditi or‘l:s of 10 Ogé pre§su)1(-§%880§ﬁogiax %E%Q'F{,%r ega‘rﬁ(;
respective tar gfremNEsray2diffractiotb spectia on the ddeplssited thifafiimg lstivee xof 101

nmin di ane ﬁkr) and 4 mmin thickness. Further, a conparative
cast target 1Ro. 8% 1pfeppity mafigy 6k00) opeak/(110)npeply wiesmwbeainechd Them i n

tlgi ckness was PEESERS e&ebéﬁo%u kxl Table 4 together with the average grain sizes of

the thin films determined from Scherrer equation based on the results

of X-ray diffraction.

Table 4
Sample No. (100)/(110) Average Grain Size
Relative X-ray Intensity Ratio {nm)
Invention
17 1.35 19
18 1.10 19
19 1.33 20
20 1.34 21
21 1.30 16
22 1.34 18
23 1.25 20
24 1.32 20
25 1.31 17
Comparison

26 0.52 20




melting a sintering powder having a conposition of 50N -50Al (atomc

. % and precision-casting the nelt. The bendi ng strength, the
density and the vol une average grain size of each target nmeasured in
the sane nmethods as in Exanple 5 1 are shown in Table 3. In Fig. 2, a
phot om crographic m crostructure of Sanple No. 17 is shown as a
typical mcrostructure of the target according to the present
invention. In Fig. 3, the microstructut® of the conpar ati ve cast

target No. 26 is shown. As seen fromFig. 3, the mel ting/ casting

met hod fornms the grains of extrenely.large size with 10 a large variation
in the grain size. As seen from the X-ray intensity ratios in Table T&bk&mgle No.

Sanpl e Conposi tion Pr oducti on Bendi ng Rel ative Average Oxygen

No. (at ormi d7okaving a Nprgesdoxygen Standenst showosn bigher (@Pg)-planeppm)

(MPa) (% Si.ze, . . .

([err]m | RUSHtRfign as compared with)Samply No. 18 and the; ¢ompargive 45

99. 3 24 5 ngigﬁa No. 26 eddh h%&?;‘é@ﬁlauer oxygen contedt! €Mhd indicatéld

99. 2 110 650 19 45Nr-50Al - 5Ru Si ntering 460

99. 4 25 24060 the (100)30aned SienGlioh - dBirable for 3i powdt iepitaxial 450wth  99. 2

20 2500 21 . 49Ni - 50Al - 1 Sintering .. .400 9. 6 18
3100 22 Prafrgentiglly opspirs when Fn?’ieVrgFﬂg“"nte“&e% higheigg I addigipn,

2800 23 4500ia =0 ' ' : . 4

2300 55 ORvedge it of g ﬁ%@sf‘ﬁ% thin gl is fuctibyreducdd by

2600 25 theO aBditiod Jof5 Al rakrd\@arth Silementi (Rample 426 21). 99. 3 80

3500 Conpari son . 26 50N - 50Al . Mel ting/ Casting 100
99.5 1000 ! 100 The nugthsr ofnparticlg) deppsifigpyhaving 2 size of 2 pm or

more on the thin films deposited by sputtering the targets Nos. 17 and
18 and the comparative cast target No. 26 were counted. The results
are shown in Table 5, in which the number of particle deposition are
expressed by relative values while assuming that the number for

15 Sample No. 17 is 100.

Table 5

Sample No.  Number of particle deposition of 2 jum or larger

Invention
17 100
18 380
Comparison
26 4560

As seen from Table 5, the number of particle depositions was
dramatically reduced in the thin film formed by sputtering the
20 sintered target of the present invention. This advantage is
attributabie to the small grain size of the target achieved by the

sintering method.



17 As seen from Table 3 and Fig. 2, according to the present
.invention, the sintered targets having a high density, a small grain
size and a high bending strength were obtained by sintering a powder

of the internetallic conpound with the B2-ordered lattice structure. 5
EXAMPLE 3 A thin filmwas deposited on a slide glass
substrate by sputtering each of the targets Nos. 17-26 obtained in
Exanpl e 2 under the conditions of Ar pressure of 0.66 Pa and DC power
of 500 W Eﬁ&ggbﬁﬁrgy diffraction spectra on the deposited thin filns,
relative X- 10 tensity ratios, (100) peak/(110) peak, were
obtained. The r©RUL t Hagy Subvaaw fo 2T thabRAR! RedoriingNmeAfinaV er age
grain sizes of the thin filnms determ ned from Scherrer equation based

on the results a B2-stmftuxed dhindfilhrefclD@mm thick was deposited by

Tabl e 4 Sanpl e, No. 100)/(,110 . Avergge Gajn Size
Rel ati ve X-ray F@Eﬁgﬁgt gaghaof she é‘ﬂ'ﬁf‘)s 08.| m‘@ﬁt‘i’lﬁﬁm"d 1n Egami% 2'n"a

i '935 5 1 9single wafvaxl%putteriln_g3 gystcxil_x.8 In the same mané%r,lg 80Cr-201\§8
1.34 (atomic %) Dhderlayer of 231nm thick and a 77Ch-BSCr-5Ta-3Pt

16 22 ) 1. 34, ) 18 ) 23

1. 25 (atomic %) of 40 nm thickowere successively spujtendeposited on the
20

B2-structured thin film to obtain each magnetic recording medium.
The comparative cast target No. 26 was attempted to sputter.
10 However, due to abnormal discharge during the sputtering, the
comparative cast target failed to form a thin film suitable for
producing a magnetic recording medium. The coercive force Hc and
.the coercive squareness S* (Hc'/Hc) of each magnetic recording
medium measured by a vibrating sample magnetometer (VSM) are

15 shown in Table 6.

Table 6
Sample No. He (Oe) S*
17 2450 0.85
18 2400 0.82
19 2480 0.85
20 20 0.84
21 2460 0.87
22 2430 0.85
23 2390 0.81
24 2460 0.85

25 2460 0.88



25 1.31 17 Conpari son 26

.0.52 20 As seen fromthe
X-ray intensity ratios in Table 4, Sanple No. 17 having a |arger
oxygen content showed hi gher (100)-pl ane orientation as conpared with
Sanpl e No. 18 and the conparative 5 Sanple No. 26 each having a smaller
oxygen content. This indicates t hglg the (100)-plane orientation
desirable for a good epitaxial growth preferentially occurs when the

oxygen content is highgk.sebfd fR6Hdi TAN8.6, of the! HagAURS 2Rrding! Mediaz® Of the
deposited thin filmis further reduced tg he addition of a rare earth

el ement ( Sanpl epmsiuced)by BSputtering the targﬂtaa orﬁuﬁbepre@éntpm\{enube, dizposi ti ons

Cputtering ¢he MAEBEES rkgding;meia Sbiainegebsing i eragHsh NP aly AR 2 | ar get

No. 26 were cou o t he
L5 dep;age BSHLAS and the fie? RYnad t o g@},&téd with W40

nunber of parti Ition are resse at1ve values while
assum ng thas tbatinuwtement arerd SmostSauipdbde Nizcadsé iifeylBad much better

Table 5 Sanpl e No. Nupber of particle deposition of 2 [err]m or

| ar ger | fRERRVE oforce He and cogreive squareness S¥. 100 - 18
380 Conpari son .

As seen from Table 5, ederslﬁ veﬁalr ol gr%fg%éfl eing;ég Vil SPuttering

target for forming a B2—structured thin film is produced by sintering a
powder of an intermetallic compound with the B2-ordered lattice

10 structure. Since the target produced by the sintering method has a
bigh bending strength, handling of the target is easy and breakage of
the target due to the thermal stress during the sputtering process can
be prevented. Further, since the sintered target of the present
invention has a small grain size, a B2-structured thin film with a

15 reduced number of particle depositions is obtained, thereby to

enhance the magnetic properties of the magnetic recording medium.



dramtical |y reduced in the thin filmformed by aivantage | 2“ |||"1[|| ||[||| ||||| ||||| || ||||
attributable to the snmall grain size of the target achie

sintering nethod.
EXAMPLE 4 ~  On a glass substrate for 2.5-inch magnetlc recor di ng

medi um a B2-structured thin filnmpof 100 nmthick was deposited by
sputtering each of the targets Nos. 17-25 obtained in Exanple 2 ina 5

single wafer SpWERAT NS SYRIMEBD IkN the sane manner, a 80Cr - 20Mb _
(atomc % underlayer of 2.5 nmthick and a 77Co- 15Cr-5Ta- 3Pt (atomc

% of 40 nmthick were successively sputter-deposited on thed
B2-structured thin filmto o alneachma. net recordin

The conparative tast tgg%'fgekldmnﬁ’éls%aaf @qﬁ@ady o°éﬁﬁt$‘é?““°taﬂg] However ,
due to abnormal HnHfdiatdBeiis’ 'sﬂﬁktﬁrﬁﬁall’}plﬁi-ggde?@d faftfce strycta?dbal ative cast
target failed to forma thin filmsuitable produci ng a nmagnetic

recording nedi urd. The Jiertirget dasootingidoacidim 1, whérein aaidc sineersd dgness S*

Hc' / Hc) of each magpetic recording medi um nmeasured by a vibrating
garrpl e magnet oné:P&P%{s%I\?) pgrdey of %Gmt?fﬁlei"’éb‘l’ ecqgapound  being

Table 6 SaBLGnhty B2-dieded®lattice structure.S"

3. The target according to claim 1 or 2, wherein said target has
a relative density of 99% or more and an average grain size of 200 pm
10 or less.
4. The target according to claim 3, wherein said average grain
size is 30 pym or less.
5. The target according to any one of claims 1-4, wherein said
target has a bending strength of 250 MPa or more.
15 6. The target according to any one of claims 1-5, wherein said
target contains oxygen in an amount of 6000 ppm or less.
7. The target according to any one of claims 1-6, wherein said
intermetallic compound being substantially B2-ordered lattice
structure mainly comprises a combination of two B2 phase-forming
20 elements, said combination being selected from the group consisting
of Ru-Al, Mn-Rh, Co-Al, Co-Zr, Fe-Al, Ir-Al, Os-Al and Ni-Al.
8. The target according to claim 7, wherein said intermetallic
compound is an Ni-Al based intermetallic compound.
9. A - method of producing a target of an intermetallic compound
25 being substantially B2-ordered lattice structure, comprising the steps
of:
preparing a powder of said intermetallic compound being

substantiélly B2-ordered lattice structure; and



082 et 2480 0.85 20 | IR0 FEREARA 0
0.87 22+ ¢ L M s s

0. 84 ' 21 2460

2430 0. 85 23 2390 0.81

24 2460 0. 85 25 2460

0. 88 22 20 As seen
from Table 6, of the nmagnetic recordi ng nedia produced by sputtering

the targets of the pregeetsuremsiatdringna pbwder of s@dniiténetellier dongoundi a
obt ai ned using the target No. 17 having a _ =~ |arger oxygen content and
the target No. 2eipgcHigstantially RB2rerdsredslattics stspgtise. el enent were nost

sui tabl e becausey§ hey %qﬂ%ﬁgb%tgéﬁﬁn%elac%ig%\e/rggjn\éﬁ_siﬁl%regg?é—%gan coercive

squar eness S*. cr A< i nventi on,
a sputtering  magwtetafer o @onlmgemtiB2 sebstiaes Wndd niuliiple! uhBilSydps 0duced
by sintering a powder of an internetallic conpound with the 'B2-ordered
lattice 10 strkatween saig magnetie layargend saiddsithstratsy athleassi onerdays oft hod

has a hi gh di ng. strength. -hapdling of the target is eagy . and

br eakage of sgﬁ:em{lg'r@%tmﬁ%gaygstﬁﬁmghgr?‘r‘hqs‘ag&ag jsggtff’fur‘féurf’aet@ﬁutteri ng
process can  fila® depEdRdt B spultblihdQhid $rPecad MRaaLLET & baL gt of the
pr esent invention has a sfmall grain size, a B2-structured thin film

with a 15 reducddimsurtb®r of particle depositions is obtained, thereby to

enhance the ma tic erties.of the magnetic recordi.n di um
. gnleL ptqug magnetic r¢cor¢ﬁng rge um according togc aim 10,

10 wherein said magnetic recording medium comprises a Co-based
magnetic layer for forming a magnetic recording layer, a Cr-based
underlayer under and in contact with said Co-based magnetic layer, a
substantially B2-structured underlayer under and in contact with said

Cr-based underlayer and a glass substrate.



21 VWHAT IS CLAI MED | S: 1. A target conprising a sintered

. body of an internetallic conpound bei ng substantially B2-ordered

| attice structure. 5 2. The target according to claim1, wherein
said sintered body . conprises a powder of said internetallic conpound
bei ng substantially B2-ordered lattice structure. 3. The
target according to claiml or 2, wherein said target has arelative
density of 99% or nore and an average grain size of 200 [err]m 10 or |ess.
4, The target according to claim323wherein said average grain

size is 30 [err]mor |ess. 5. The target according to any one of
clains 1-4, wherein said target has a bending strength of 250 MPa or
nore. 15 6. TARGET 1 ENFFRMETAdJCHICOYPOYNEN WITHe B3F-ORPERED LASTIGEer ei n
sai d t ar geSTRUOCTBRAS PRYPBOTION METPHOD NTHERESO MNP MAGNET KSS . 7.

The target accor dihg, ' 1 LN Sal
internetallic corrpour%ﬁbrg’?)ré‘g subs zlaxg)tllﬁla f §§“_Rg\r5‘3‘§-3§9 PE?F?(I:'%YER

structure mainly conprises a conbination of two B2 phase-form ng 20

el enents, said conbination being sel exas®RAg®HmM t he group consi sting of
Ru-Al, M-Rh, Co-Al, Co-Zr, Fe-A, Ir-A, Gs-A and N -Al. 8. The

target according to claim7, wherein said inte tallic . .conmpound is an
Ni - Al based inter et & 18t SApSHter-depositing a B -strughied dhiy fpbdociatg a

target of an in{efratal ol ?ﬂgﬁ@ﬂ@%&ﬁ'di IRASHPSSRET dle! - ar der.ed
| attice structure,e c rrpr;fgall ng the steps I&eh&é’?“ lle! %:E@t %rg%ggi ng a
powder of sd&i d ofhhesinedred |bodycofrpauinderdaitallic compound being substantially a
B2-ordered lattice structure, the target has a uniform small grain size
and a high bending strength. The target produces a thin film with a

small grain size and a2 minimized particle deposition.

Figure 2



substantially B2-ordered lattice structure; and

22 pressure-sintering a powder of said internetallic conpound
bei ng substantially B2-ordered lattice structure. 10. A magnetic
recordi ng nmedi um conprising a Co-based magnetic | ayer, a non-nagnetic
substrate and nultiple underlayers 5 between said magnetic |ayer and said
substrate, at |east one |ayer of said nultiple underlayers being a
substantially B2-structured thin filn1deposited by sputtering said
target as defined in any one of 9}ns 1-8. 11. The magnetic

0 wherein said magnetic recording

recordi ng nediun1ai§itg!n to claim10,
medi um conpri ses a magnetic layer for formng a magnetic
recordi ng |layer, a Cr-based underlayer under and in contact with said
Co- based nmagnetic | ayer, a s ruet ured underl ayer
under and in contact wth sas gi and a gl ass

5 .
substrate. o _




