1 SPUTTERI NG TARGET MATERI AL, PRODUCTI ON METHOD THEREFOR, AND THI N FI LM
PRODUCED THEREW TH [ Cr oss- Reference to Rel ated Application] 5[0001] This
application clains priority to Japanese Patent Application No. 2009-41817
filed on February 25, 2009, the entire cdntent of which is incorporated
herein by reference. 10[ Technical Field] [0002] The present invention
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[0003] In recent years, there have been remarkabl e progresses in 20
magneti ¢ recordi ng technol ogy, and hei ghtening of recording densities in
magnet i ¢ recpCddg-Refeirankasth@enaprddamplicafidog to increasing drive

capaci ties. EQQ@ 3 , In the magnetic recording nedia for |ongitudinal
magnetic Tec ng system conventionally used in the world, an attenpt to
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magnet i ¢ recof dvinighsigstremaries abedmémiesby gafedemsea means for sol ving
these problens and i nproving the 30recordi ng density. [0004] Perpendi cul ar
magneti c recording systemis a systemin which a magneti zation-easy axis is
orientedQn fhechihicattiieldvertical to the medium surface of a magnetic film
of a per pend pgr 35magnetic recording nediumand is suitable for a high
recordi ng de I n addition, for perpendicular nagnetic recording 2
system a mﬂ?he-pegmntr etmedttog: neldites ftaa apubtamgg elirgetemartairizg ficirl m

and an- | nt er BEATAF S oy RadibBeCTaaTl voliterated Bk, TaB5. kot roy o
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The sof ?Bbrragﬁﬂfi?% tﬁi pi&ip%%ﬁggf%ﬂﬁ n circulati ngga recordi ng g
magnetic field froma magnetic head, having a role to inprove read/wite

efficiency. t\%@gl\é\@w}ﬁ%ﬂt&&]w i nter medi ate layer described herein generally

refers to a provi ded for the purpose of refining the crystal
grains in thgD®@ghetic recording filmlayer and |rrpart|ng ani sotropy to the
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per pendi cul a or di.n di u Ni - W ased t hi n as an
i nt er medi at eéq”g@@rf%% ?tg\/i g@ gocg “Pe H?Qil %%Broper r}/ e rec?: ﬁnﬁg bits
need to be rpérmeddicria aohia@viertg: arelttbgUEnrg FHyrsteon diaw mwsnhyest:fgetteﬁor
necessitating. refinenment f th raln |nthe Ni - W based
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magnet i 80r ecaatiragnidemsi®ur anal ysis to date has reveal ed that addition of
B or the Iik@ﬁ) 4 ffective for the refinenent, which on the other hand
i nvol ves di ¢ n of the crystallinity to cause a problemin 5nmaintaining
the orient atﬁ@rp@idftdmeairrmgaghiedzucr eeoeﬁkﬂn@ kiykten{ 00C8kydhem hvenhitsahave
now f ound thr%t addi.tion of
agnetization- easy ax;s is oriented in the direction vertical to
the medium surface of a magnetic film of a perpendicular
35 magnetic recording medium and is suitable for a high recording

density. In addition, for perpendicular magnetic recording



Ni - Wbased all oy makes it possible to drastically refine the crystal grain
inthe internediate |layer while retaining the 10crystallinity. [0009] It is
therefore an object of the present invention to provide a sputtering target
material for producing an internmediate | &er film of a perpendicul ar

magnetic recording nmedium in which 15 addition of G to a N -Wbased all oy
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consol i ddt i ngmetrmed}ﬂteatwéraldmmdmd' > d headia) genz@]radilydm@r}solt@hammhent
[ tion, ther.e.i t ' Ni - W . thin fi
orouced by 0010 EnetauEie Bog E et Sl kel dps ¢
gEt ho'db ([jD_esb:githei Waggn‘&et&nb@og%}mgm?]ﬁl[aﬁ)ﬂa%rﬁm prgsemting mm‘ebitm?\jr g0
escri bed 1n, %tcﬂfﬁg £ ?’g”ﬁé' 14] The sputtering target nateria

€ e

according to Ton is to be used in production of the
i ntermedi ate[0@9&7 fil mof the perpendicular magnetic recording nmedium The

sputteri t ar erial.is made,of a N -WCr allo risin 15 in
2Pos T 20 WL UibareoR Bysa Hhandsds B IoSbogTelb At A ng
t ar get rr?t erlFJ{alI—bafsetjhealm‘;&seahdi nuﬁltiiaef cloav @i rh)ﬁseW ilgr@mloa]euurfbrofthé to 20
at% prefera K] .10 at % cant ent ess , than oresults in an
indestr abi e TieTedias e Bvara B ke S AIlTE s Bhosa it s dde ¢ han
3. 33 (x élo- llﬂeme)mt\ma'dre.W(Ocmt efitthaf rnsnbggfsdmatm%%mmdnhggilgaw;his to
undesi rabl e i ce..constant exceedin .61 (X o e
aputterng t SO OTnHIR A CH B S Hh e dm Te e R on i AR 5Ty ROk an
amount @0 1 this2puapbseprefiermdiovedtia & anPortataltoChagenteptadfinitgss
than 1% fails tdo cfontribute to . the .crystlgl %ﬁatl n refinement iln tge
sputtered t hf A9 FICMIG &Y I 9 NSont [dit THFtaNGe R RECDER Fekes RHe
grain ”afi nemtetned diedt la@;AEBio 08?@‘ béﬁnl @&dﬁbeefal neduicetoedd eet Japanese
controlling Qrjientatjon e et hod f or u e ttering
target mat er?ﬁte Leo @ﬁqféﬁ? thM@Jh‘?ni nVeht | oﬁdﬁghﬁ?gggﬁht h@%ﬁe@gs of
providi ng a kideragier ilal powder which provides an alloy conposition of a
3

Ni-WCr2 Ilogq]@(gggrisi ng, inat% 1 to 20%of 35 W 1 to 20%of Cr; and
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bal ance nsolidating the raw material powder. 5 [0018] It is

Prler erabl e tn tm:ﬁ:liai\%]rg: thfl_apoa\slemi-gtss-tbiél@eagaavtmugm(ahc@mwll i ﬁhe_rfatthiee

ol | owi ng reasons. i.le N. an tend to forman.alloy hayin
honpgeneous %%%tc?sri‘t(iognaoq‘h'phgl@ thr @n@f dReREsSa ﬁf%@ﬁq{é i""f'gh\:‘?)}:gﬁal
grains to entmige dfna@ouelj,'g@gt@m@asngm@ﬂ m$. conducted at a | ow cooling
rate. This cguses_an abfngr mal el ectrical discharge during sputtering to
give rise to[a%?m@ﬁf QuERVERYI@&Her ati on of many particles. In contrast,
when a Bgw nEa@pbi7al powder is prepared by a gas atom zation

However, although producing a perpendicular magnetic
recording medium with a Ni-W-based thin film as an
intermediate layer can provide good recording property, the
recording bits need to be refined for achieving a higher
35 recording density, therefor necessitating refinement of the
crystal grains in the Ni-W-based intermediate layer, which works



10net hod, fine crystal grains are obtained since they have undergone rapid
solidification. A sputtering target material consolidated with this raw

mat eri al powder leads to a preferred reduction in particle generation.

[ 0019] 15 The consolidation tenperature i3 preferred to be 800 to 1250C.
Consol i dati on at 800C or higher nakes the sintering sufficient to increase

h | ati . . _ . addit]
consol i dat | of st L ANE VBt o SRR, ViR Saglaubofeteing
bi |l et durinfilheat O toadwaisl onmdabe 20086 atsteeqgleddibeat omdditExangf d&s]or{ 0020]

exampl os. | 251 DUSTTC NS EFC AP ) panaes Chamsb i ehPl EEGE N alrea by

gas atom zat invo!VHse dbhuytipowdér sheeceysiatiioityl £y chxed & tgrodmenorinnor e

compost t1 5ne M 80T 88 orlG b, PO RE AR S BRERRIABE R 111 oo

billets seal €00i08]SC cans under evacuation were prepared by consolidating

13500, “and wl{% SINRRS (oA HRoRI I ng Ch0 br EPAF 6 SHAUIFERT s A1 ot °

mat eri al s of NikWabased |aisy Adleenalti vebssibe - W Giradtioy! B85 refinet dhieng

target mater il r SQ_. pr.epar;: LN hod. ., Ea f .1 he st eps
is explai nedtmé%a\g?aqerla%eﬁgw.tﬁ% iﬁﬁsgé‘]éﬁ%%hga%{‘s%”%ﬁgﬁ&lﬁﬁoﬁﬁ& raw
mat er i allOhvasceydjedbinéy.t o i nduction nmelting in Ar in an alumina crucible
and tapped apoﬁjégqc t hrough a tapping nozzle with a dianeter of 5 nm5
positioned o bottom part of the crucible, followed by Ar gas

atom zation &t iantfemafoze ngnpobsulr efofth®. Jrddemtt nypendoceta ponwdee a

mxed w tn oRobreiBetedsiIRbiiEl B REPUCOMRIGAN el BRAT Py

prepared by &imi Icfr agaserpe nationiaatrmen neethodsoodireg eneahmmen ciial which

avail ablge- T oy. p re,t r e nd _m.xe egach

seal ed ilf‘? anggewdgﬁv %ft ﬁé%nélooug\é%dlﬁé"r&éq@ogﬂg%S%%k%&n ifnﬁ@%‘gﬁ?’g@a@er of
190 mm and adresgtalief rafidembhenderystmbcgadinonn The uhtématesisbeulager
pressure durj h tid,0 15a t. 1.3 10-2. Pa. [ 3] The
powder - il | eWi%|§‘°tt%\\@§‘@o¢%%|¥%t§3ﬁ%@g’t 2Bty it Hruitng BEE and
147 MPa. Al texmpat vielateridie powdea- fthit edilbi | bebduwesdheaited tthee 758rdet
1200C, and h har. into 20 constraint-type container with a

di anet er of %éerﬁl 56@%@3% %f%@%@?i@zﬁhﬁ'at a pressure of 500 MPa. The
consol i @4t ed[ @@t éni al s produced by the above nmethods were processed to a
disc with a dianeter of 76,2 nmmand a thickness of,3 mmuby wire-cutting,
at he. rachi nRGCEATS |40 <iiFR Ak Saois G Mot 24P aeFe 1 ¢ HERLEEt
copper backi sgupteategbytdnmgati ngnhdtempabvifde spsidt ein ngroaiugetomatefi i alns.
[0024] On th e d,_in the casting nethqod, 100 kg of..the npolten raw
rater al vao Wer {Ee GRAele Ve i ol @ agelaer At 4 nalde Seehi ERR df et or
of 210 mMm wmediwes wheneiradiienesd biteainqtizegetd heaviterdaldianeizete aff 200 nm
and a Iezgigth of ;&0 rma%fol | owed by ho\%O forging at 850C to a height of 50
nm The ubs@fn}gn rpar EPMBRTETAdE BF 'he sputtering target nmaterial was
conducted in the same @@8herf @6, t he above HI P and upset 35materials. [0025]
7 The sputtering targe terjals thus produced were evaluated in
accordance with th t%oltzp%ﬁ%{gtévﬁ"l%ti on itens and nethods. Bill et

expansi on during cbakmdaatii on was evaluated on the HIP material in terns
of the appea f the billet after the HHP. 5 The upset material was

eof 5 %1° _ pset |
eval uated in of the appearance of the billet during its heating. The

reaul t s 3@er eAsbondiriyy tderdid ngredesendavandiqreserce ¢f ekpansicuidas 'zgood”
and "poor,"

respectively. [0026] 10 The relative . density of the sputtering
Ear get ot er MU FHE R aRohy meuB Ry Yarstsdrtte o e the 5l oo
and the wei gintepmdédiatdi &oyav tfiina df asreperpehditularmmagdetict heckngisg of 3
mm whi ch Wadrsquﬁepar eq?)b’y .t he%gbovEh t hod, and E Iggl(;H at i n{gl the ratio of
t he neasure élinflyv\f FrHB tHedPEENRd) CABRibHsS 6e EHA Sted fromthe
Corrlposi ti on. [ 0027d>rd'\heiin%n@atavofrrm@tiail psvidert mmis,hrpt@vmbsf idrmaiasy
eval uat y sputter.ing e spyttering target .mteria wayd a
Substrats wadP bRt er SRl wS ey RoPRotHg 1B Rl Y her 2Bt
eval uation. WhelspuPOeLi pyOrasredidliahed Mhdendconditions of an Ar pressure
of 0.5 Pa and a DC power of 500 W The thickness of the sputtered filmwas

500 nm The nunber of the particles that generated at this tinme was
nmeasured. The nunbers of particles in Table 1 are indicated as relative
val ues



25 with regard to the nunber of particles of No. 1 being taken as 100.
[0028] The lattice constant of the sputtered filmwas determ ned by
performng X-ray diffraction on the sputtered filmand 30 cal culating the
lattice constant fromthe diffraction pedk. By this X-ray diffraction, the
wi dth of the angles at which the intensity is half the peak intensity of a

(111) plane was ne regl f Luaf | t inity. The crystallinity
constants in Tabl e%i)%asﬁ)iiqaﬁm@\écﬁeed%a\g%gﬁérlﬁd&?é@ﬂgﬁe‘s with regard 35to the
crystallinityO6dnsltant of No. 1 being taken as 100, neaning that smaller
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sputtered fi INirWameadloyr ¢dim)yfilobs eviviafg is heradwssd skyt usmpftheha b t er ed
(110 S Dl eMhanekany vpas ARcTEN hge A, gegEEg. (e Tameter of B
was referred to as the crystal grain size. The sizes of the crystal grain
oo st on SBGRSTE LrE AR Vs e e e eyl
indi cate smal[D@l13drystal grain sizes. Crystal Gain Size of Sputtered Film
(Pl at) ve Vahte) Py O o Rl R gB8cg D BT Tl o e o
Crystal 11Gi ty0014]
The sputtering target material according to the present
invention is to be used in production of the intermediate layer
film of the perpendicular magnetic recording medium. The
sputtering target material is made of a Ni-W-Cr alloy comprising,
15 inat%, 1 to 20% of W; 1 to 20% of Cr; and balance Ni.
[0015]
The sputtering target material of the present invention contains
W in an amount of 1 to 20 at%, preferably 3 to 10 at%. W
content of less than 1% results in an undesirable lattice
20 constant of the sputtered thin film being less than 3.53 (x 107"
m), while W content of more than 20% results in an undesirable
lattice constant exceeding 3.61 (x 1070 m).
[0016]
The sputtering target material of the present invention contains
25 Crin an amount of 1 to 20 at%, preferably 3 to 10 at%. Total
Cr content of less than 1% fails to contribute to the crystal
grain refinement in the sputtered thin film, while total Cr
content of more than 20% makes the grain refinement effect
level off to lead to a reduced effect of controlling orientation.
30 [0017]
The method for producing the sputtering target material
according to the present invention comprises the steps of
providing a raw material powder which provides an alloy
composition of a Ni-W-Cr alloy comprising, in at%, 1 to 20% of
35 W; 1 to 20% of Cr; and balance Ni; and consolidating the raw
material powder.
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[0018]
It is preferable to use an alloy powder as the raw material
powder for the following reasons. While Ni, Cr and W tend to
form an alloy having a homogeneous composition of these three
5 elements, allowing its crystal grains to enlarge in a melting
process which is conducted at a low cooling rate. This causes
an abnormal electrical discharge during sputtering to give rise
to problems such as generation of many particles. In contrast,
when a raw material powder is prepared by a gas atomization

10  method, fine crystal grains are obtained since they have
undergone rapid solidification. A sputtering target material
consolidated with this raw material powder leads to a preferred
reduction in particle generation.

[0019]

15 The consolidation temperature is preferred to be 800 to 1250°C.
Consolidation at 800°C or higher makes the sintering sufficient
to increase the relative density of the sputtering target material.
In addition, consolidation at 1250°C or lower effectively
prevents expansion of the billet during heating to enable more

20 stable production.

[Examples]

[0020]

The present invention is explained in detail below with reference
to examples.

25 [0021]

Ni-W-Cr alloy powders shown in Table 1 were prepared by gas
atomization. The alloy powders were optionally mixed with one
or more of pure metal powder of Ni, W and Cr to have the
predetermined compositions, so as to be used as raw material

30 powders. Powder-filled billets sealed in SC cans under
evacuation were prepared by consolidating the raw material
powders through HIP method or upset method at 750 to 1350°C,
and were subjected to machining to prepare sputtering target
materials of Ni-W-Cr alloys. Alternatively, Ni-W-Cr alloy

35 sputtering target materials were also prepared by casting
method. Each of these steps is explained in detail below.
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[0022]
At the outset, 25 kg of molten raw material was subjected to
induction melting in Ar in an alumina crucible and tapped at
1700°C through a tapping nozzle with a diameter of 5 mm
5 positioned on the bottom part of the crucible, followed by Ar gas
atomization at an atomizing pressure of 0.7 MPa to produce a
powder. Depending on the necessity of adjusting the
composition, the powder was mixed with one or more of pure
metal powders of Ni, W and Cr that are prepared by similar gas
10 atomization methods or are commercially available. The
Ni-W-Cr alloy powders thus produced and mixed were each
sealed in an SC can with an ocuter diameter of 205 mm, an inner
diameter of 190 mm and a length of 300 mm under evacuation.
The ultimate vacuum pressure during the evacuation was set at
15 about 1.3 x 107 Pa.
[0023]
The powder-filled billet was consolidated by the HIP method at
900 to 1350°C and 147 MPa. Alternatively, the powder-filled
billet was heated to 750 to 1200°C, and was then charged into a
20 constraint-type container with a diameter of 215 mm, followed
by consolidation at a pressure of 500 MPa. The consolidated
materials produced by the above methods were processed to a
disc with a diameter of 76.2 mm and a thickness of 3 mm by
wire-cutting, lathe machining and flat surface polishing, and
25 were attached to a copper backing plate by brazing to provide
sputtering target materials.
[0024]
On the other hand, in the casting method, 100 kg of the molten
raw material was melted under vacuum and casted into a mold
30 with a diameter of 210 mm, which was then machined by a
fathe to have a diameter of 200 mm and a length of 100 mm,
followed by hot forging at 850°C to a height of 50 mm. The
subsequent production method of the sputtering target material
was conducted in the same manner as the above HIP and upset
35 materials.
[0025]
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The sputtering target materials thus produced were evaluated in
accordance with the following evaluation items and methods.
Billet expansion during consolidation was evaluated on the HIP
material in terms of the appearance of the billet after the HIP.
5 The upset material was evaluated in terms of the appearance of
the billet during its heating. The results were shown by
denoting absence and presence of expansion as "good" and
"poor," respectively,
[0026]

10 The relative density of the sputtering target material was
determined by measuring the density based on the size and the
weight of the disc with a diameter of 76.2 mm and a thickness
of 3 mm, which was prepared by the above method, and
calculating the ratio of the measured density to the theoretical

15 density calculated from the composition.

[0027]

The number of particfes in the sputtered film was evaluated by
sputtering the sputtering target material toward a Si substrate
with a diameter of 63.5 mm to form a sputtered film for

20 evaluation. The sputtering was conducted under conditions of
an Ar pressure of 0.5 Pa and a DC power of 500 W. The
thickness of the sputtered film was 500 nm. The number of the
particles that generated at this time was measured. The
numbers of particles in Table 1 are indicated as relative values

25 with regard to the number of particles of No. 1 being taken as
100.

[0028]
The lattice constant of the sputtered film was determined by
performing X-ray diffraction on the sputtered film and

30 calculating the lattice constant from the diffraction peak. By
this X-ray diffraction, the width of the angles at which the
intensity is half the peak intensity of a (111) plane was
measured for evaluating crystallinity. The crystallinity
constants in Table 1 are indicated as relative values with regard

35 to the crystallinity constant of No. 1 being taken as 100,
meaning that smaller values indicate more crystallinity.
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Conposition Cat% IN
[0029]
The size of the crystal grain of the sputtered film was also
confirmed. The crystal grain size of the sputtered film was
measured by observing the cross-section of the sputtered film
5 by TEM and analyzing the TEM image to determine the diameter
of a circle having an area corresponding to the area of the
crystal grain, which was referred to as the crystal grain size.
The sizes of the crystal grain in Table 1 are indicated as relative
values with regard to the crystal grain size of No. 1 being taken
10 as 100, meaning that smaller values indicate smaller crystal
grain sizes,
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Nos. 1 to 17 shown in Table 1 are present invention examples,
while Nos. 18 to 21 are comparative examples with Nos., 22 and
23 being reference examples.

[0031]

As shown in Table 1, comparative example No. 18 has a slightly
low lattice constant due to the absence of W which is the
mandatory component. Comparative example No. 19 has a
slightiy high lattice constant due to the high content of W which
is the mandatory component. Comparative example No. 20 has
a large crystal grain size due to the absence of Cr which is the
mandatory component., Comparison exampte No. 21 has a high
relative value of particle number and a low crystallinity due to
the high content of Cr which is the mandatory component.
[0032]

Reference example No. 22 has a low relative density due to the
low consolidation temperature. Reference example No. 23 was
difficult to investigate due to the high consolidation temperature
which provided after HIP an expanded billet, which was difficult
to be processed into a sputtering target material having an
density suitable for practical use. In contrast, present
invention examples Nos. 1 to 17 all are found to satisfy the
conditions of the present invention and thus are superior in each
property.

[0033]

As described above, adding Cr to the conventional Ni-W binary
components makes it possible to prepare a thin film with fine
crystal grains, while retaining the crystallinity. Therefore, using
the thin film as an intermediate layer to produce a
perpendicular magnetic recording medium can result in a
satisfactory recording property.
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81 61 & TZ Z 10 Nos. 1 to 17 shown in Table 1 are present invention
exanpl es, while Nos. 18 to 21 are conparative exanples with Nos. 22 and 23
bei ng reference exanples. [0031] 5 As shown in Table 1, conparative exanple
No. 18 has a slightly low lattice constaht due to the absence of Wwhich is
t he mandat ory conponent. Conparative exanple No. 19 has a slightly high

| attice constant due to the high cont t/—\l‘?\i Wwhich is the mandatory
conponent. Conparative exanple No. 20 has % a large crystal grain size due
to the absence of G which is the mandatory conmponent. Conparison exanpl e
No. 21 has aihi gh pe [ Mgl ' an I Y, linity
due to the hi_lgh co]rz;\t E%Pt%"eﬁﬁ ﬁ%}t P@%%‘géﬁg%g@%;ﬁc ﬁggﬁ‘mﬁ[ Oab] 15
Ref erence exdMArEnRBIate2 [aver dilowof et apevren@itilay magreticheetowing

consol i dati op&@RE" afyWeteiRafRL Qﬁﬁﬁt@ I did f
i nvestigate due to fhe hi gh consol'| dat ?Wt@ﬁ%@?aﬁ%@m E:% rl|E)1r%olav@it é%fgaafter
H P an expanfedVbOri@&{oy WRineRrwH3gdNfat%ult to be processed into a
sputtering target fetepipal @@W;ng an 20 density suitable for practical use.
In contrast, present invention exanples Nos. 1 to 17 all are found to
satisfy the condi t i difs26foteCpi t invention and thus are superior in
each property. [0083]5%5 Ag, described above, adding Cr to the conventional
N - Wbinary conponents makes it possible to prepare a thin filmwth fine
crystal grains, while retaining the crystallinity. Therefore, using the
thinfilmasZQninﬁ-ﬁérT%ch aye r ; 21 i cukar ety c
recordi ng mediumcan re uﬁépﬂ g%rtg;éttrs ac%gira?/l %gggfgﬁﬂn E?oﬁ?%. 1’11
_CLtAI VB é-’ :[A Wghﬁher:(zsglgolbé?md ndmérid@mf@iﬁd@‘@égi P_aproe ﬁéipn I‘o’:fwgg a
i nternedi at echayshsiti e endi cul ar magnetic recording medi um
wherein the sputpféer[i lngr{rpartggt@ﬁg erial is made of a NN-WCr all oy
conprising in at% 1 to 20%of W 1 to 20%of Cr; and balance Ni. 2. The
sputtering tagrget erd : i lalLm.1, Ch; A tal Y
consolidating a po %r Slﬁgjvtiig?g gﬁoe{lg;pést?t'ﬁg#g?fajrt I?\gagﬂﬂgﬁ (BQ. EEHS']@‘I _t?’ _
jsputtegl ntg g‘é’rhg’ételfzra&l‘lﬁl@ﬂ nﬁﬁhﬂﬁggig?@nighggbamir éeAmNmﬁtgmﬁslﬁ}qmat Ih_on
i s conducte o r@g; re from o] : : i - al | oy in
film which ?g pgoﬁce y@'usi ng the sputtering target material according
to any one of clains 1 to 3. 5. A nethod for producing a sputtering target
material forguse i 1 e er J I rfiu: f r.pandi,c netic
recordi ng me4di um )?Ah[g’rqt\afy nr&fﬁgﬁﬂ}e'?hgﬂa f@ﬁﬁ‘pﬁﬁs'gg] %hgggggggaog& Hgﬁ'{g the
provi di ng a $RWIeatRg itargpbwaaterial alecprdingés any ainewfcdmpos Litan3of a
Ni -WCr alloy conprising, inat% 1 to 20%of W 1 to 20% of Cr; and
bal ance Ni; and consolidating the raw material powder. 6. The nethod
accordi ng todcl ai M 5Mathedeifart o conisy iadspildbeiisage baduet edaserial for
tenperature from.8 : . 7 I I [ AT AT i is
produced by li‘féé(?nsé}_%hqepihg?%rﬁgggac%%rlai@%%%ﬁ%i ?gn b@ﬁgégq:cular%%‘hgﬂc
recording medium, wherein the method comprises the steps of:

providing a raw material powder which provides an alloy
composition of a Ni-W-Cr alloy comprising, in at%, 1 to 20% of
W, 1 to 20% of Cr; and balance Ni; and

consolidating the raw material powder.

6. The method according to claim 5, wherein the
consolidation is conducted at a temperature from 800°C to
1250°C.

7. A Ni-W-Cr alloy thin film, which is produced by using the
method according to claim 5 or 6,



