1 O Ti-BASED ALLOY AND SPUTTERI NG TARGET MATERI AL, PERPENDI CULAR MAGNETI C
RECORDI NG MEDI UM AND PRODUCTI ON METHODS THERECF 5[ Cross- Reference to

Rel at ed Application] [0001] This application clainms priority to Japanese
Pat ent Application No. 2010-182144 filed, on August 17, 2010, the entire
content of which is incorporated herein 1)y ref erence. 10[ Techni cal Fi el d]

[ 0002] The present invention relates to a CrTi-based alloy and a sputtering
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nventi on a s’ reraret BLpE FHENETHE: RRZEDIEG ASPably alFum ==
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recordi ng rre[ct'gwgsaméfése;@@éangé@ygdmmeQjﬁ]dati ng a pure Cr powder and
a pure Ti po The CrTi-based target contains a high proportion of a

brittle 25 clof Lhd phase, and the brittle conpound phase generates
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CrTi target gswigskrithedoapergied ererexamp) eeféragmid.en nmetal is quenched to
reduce Eﬁﬁpiﬁndmas Ele?raiose_d in Japanese Patent Publication No. 64-2659
(Pat ent Vi t /Y HCa) Fiepfldre is, however, a problemthat a CrTi-based
jta[get islfr[@n@%pl in gogg}lvder ?C,)ﬁ {ret al![ﬁrgyhprocess and can.no: be mgdg .
into a no nmet al . e0 r hand,._a powder sintered body is
usual [y constif aateaeht dTRRPera TS EpPosk bEt EPSCH0s8 bRV 8 cret | g
poi nt. For examebeincd RevEet shateried bery haubpgedsednpgehkiratiop npfar to
a CrTi-based conposition |£Jcong{gl i dat ed a'éiat g t({j?]rrperat re. of 1280?: or
more with hdiC'PPEIIRHITHECCss TG aBa é‘e_f a2l Y TRHFESOHEA BRI Feat i on
No. 20085226963 dtasehekhbekathidiedd) . The afidiskireninva moveeslssi rilered body
is consoli da}:t ed at a te?%ﬁrature of . .1200C by an upset net hqd s discl osed

in Japanese PafeRErPENdicyan Bagnelti bec ¢tingo BiP1PEB u(:@at gRrtng
Literature Jhe HpTw\tRised aMequadsl tieadd eteRpieaapgst thateribsard tbhe
sintering tenperature. %?008} Due to the high consolidating tenperatures,
Patent Lite 19N AAGTROHHE@Ht ai n a probl em that conpound is abundant
in a 15targqBackayeiunt argpneration of many particles during sputtering,

t her eby &ecrﬁ’%siﬁ? the product yield of a sputtered film [Citation List]

[ 0007] % at é00: erature] 20 [PTL 1] Japanese Patent Publication No.

64- 2659 [ PTIG@heraPanes eCPat-episclehi drrgeen iPubkegatihon Noas@0@Bn226063 [ PTL
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inventipn t @orRPUGRCC PMesdsand en&r Brithasedrabbend@nghasepukirirabgst ar get
material, and thereby tq suppress the gengra%l on of particles during
sputtering PETtigRoyeYHBIpr sAUEEENNGL d NG sphRtlérles 1 PARCTSs) 50107
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a CTi-based alloy corrprjwil n% 35-65 at % of Ti g;l\_nd t he bal ance Cr and

unavoi dabl e TGREFERTY &8, TAREFEI FPTIROURTS /DA Ed TAItP6gChas an intensity ratio
[1(Cr2TO | (€oph4af an X-ray diffraction intensity [I(Cr2Ti)] of 5Cr2Ti (311)

to an X-ray diffraction intensjty [I(Cr of Cr(110), of 0.50 or | ess.
[0011] Hecold AgSHE teRt Fer r&%%n%e%@@wnespiﬁbm itnddt i GR9ethdY e i s
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20Cr Ti - based sputtering target material. [0013] According to another

enbodi nent of the present invention, there is provided a nethod for
producing the CrTi-based alloy or the CrTi-based sputtering target

material, the nmethod 25 conpri sing: providing a raw material powder
maki ng up an overall conposition of the alloy; and hot - consol i dati ng
the raw material powder at 800 to 1100C. 30 [0014] According to another
enbodi ment oOrt heher estgrdr | hwent,i on, pdweder ssinrtevedlecb@dvretsboduteaHy

producing th ndi cul_ar netic_ recor dj nedi .u t,he hod
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present invention is explaine e i-b t he
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per pendi cul a(rPantmﬂeOT Utreraes@ei dzng rmdadmatnacw;oadpow%er B(t)}etepeelsf ¢ &udy is
invention, are I a Conpr S at% o I

bal ance O aranTNAY Bﬁﬁiﬁﬂé h% Q?W%Qrep ft?@%?é 6¥népsppﬁ téEE%ﬁ%“QIIy of
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to an X-ray b ficracddeonitmtensiet i Ehé GintedhgOrdrbb@ratofe 0. 50 or | ess.
[ 0016] The thgised all oy, the CrTi-based sputtering target nmaterial, and

t he base fil he perpendi cul ar magnetic recordi ng 20 medi um accordlng
to the preseDuei ttyehtiloigh eonpoligetify Itenﬁﬁeﬁét%resr eleall Midtatres02at %

of Ti. Wen Ti lesgs th 35 at %.or nore than at % ed film
does not becdne g %@h”t%éDéﬁﬁénaﬂﬁU§iﬁan?%%uaﬂ|%§a£§ﬂ&5 But'fefi ng
target mat erUaaft;etZ%a[L@,@ri@]a Umwéﬁa‘fiorbaﬁedmwqmrttmes@erngaspdtmwmgﬁrI ng
target materjal g the base filmao the Sr FndIC netic recording
redium | acedtBRE T GeEREA TR ERE MRS BIECHAE ShUSREeAaTEy: rat i o
[1(Cr2Ti) /1 ([@ixdtioh eiztX-ray dlffractlon intensity [1(Cr2TQ 30 of

Cr 2Ti (311) Hgﬁﬁ£7ﬁ ray diffraction intensity [I(Cr)] of C(110), of 0.50 or

| ess, prefer 07 or less, nore preferably 0.03 or |ess. Wen the
intensity rdtHatens tghaiurkhan 0.50, many particles are generated. [0018]

35 Th Ti | dth Ti - based tt t mat |,
Socorai At S e s e Pt PU R e B B by Shot Tooneol | dat i ng
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density. On
1100C resulqsuﬁnﬁ@ry@ﬁneﬁ§¢dvént@yqdlffractlon intensity ratio value and
t he generati é many particles during sputtering, so that the particles
adhere to a[2EU1 kred filmto decrease a product yield. It is nore

preferapbe tihad mliven-t@naerhtw@ ol founed - @@%@lgﬂﬁhblsé@lﬁmi@% Wred bg 1000C
or less in an set 1 or. 900C or less in, an q é 019]
Accor di ng t§pé1 Fef& QHQ@ '&ﬁtr%fﬂf Seper%epPgsf@ﬁU?H@em"EW eant@rPect of

suppr essi ng ddieeigaaer ahi N ShuaerpauTdsn caanberd Upt'@@irde@h@VC%dl&}Ciﬁ?m i ng
an ingot froma hot consoli %ln 15 tenperature at a cooling rate of 144

to 36000C/ hicCAFPEM It EnSRYHEIIT9d e ¥/at is, this is because, by the
guenching a o@Mg;above described cooling rate, a OTi solid solution in a

hi gh t ure IS mai ntai ned ow tenperature.to s ress the
1 ansf t.EBof RERETatt | ansOtIErerof it P BB RAt Ity BraiFed

| ower 1imt coim b@n@@pvﬁrd@SQIFhe§a§@G|'@QovakﬁuﬂSaﬁogﬁﬂﬁmﬂ@mgnﬁh¢geE0020]
The perpendlcu%a‘ pagﬁKL %ﬁﬁ' rd|n nedlun1accord|n g Egﬂ

i nvention c&n@ dERESYGHO p gPRIes§ Ahesgentia f&ébdﬁfs;ﬂﬁr‘ FRg
target rrate@mhn%ysbgt ofd datprgve i PRl @liclyiprivdsr aatspBet@d 1100C,
preferably ?i to 1050 in the sane manner as descri bed above and
thereafter f'ofhing a base f|In1by sputtering using the CTi-based
sputterimg fepaet] material. The steps of producing the perpendicul ar
magneti c 30 recordlnq]nedlunl otaer t han t e formatj on of the base film
are not par (YEQIEMY 10 RNEe8MBREIMENS %9? §pBF%%$mét'€V§n5'@6btt%%§ﬁ s
conventional steps. According to a preferred enbodi ment of the present

i nvention, due to the previously-described reason, it is preferable to,
after the hot consolidating, cool the target



35 material froma consolidating tenperature at a cooling rate of 144 to
36000C/ hr prior to the above-described sputtering, and, 6 in this case,
the preferred lower limt of the above-described cooling rate is 500C hr or
nore. [Exanples] [0021] 5The present invgntion is specifically explained
bel ow with reference to Exanples. [0022] YA pure Cr powder having a particle
size of 250 pmor less was mxed with a pure Ti powder having a particle

size of 150 proolded d €3Fiibndde aflmmb@ﬁpﬂ@zmj F5-6H Aabhoyf gommnsitheon
shown in TabE resul t ant mxedtlg@uéﬁ%ewas charged into a seal ed can

made of stee a@@%‘?r&il aBfgu R Y Ol ales Sacuum seal ed at an ultinate
vacuum of 10-1 Pa athdreie. thRenCrTnbRedcagpopf Hid Ghot i{esfigt i eanbess),

th wd d under 15 heat t f
800 Lo 11000 ToanIal CEHE oy Bt cXstae gt ﬁ*aa;%?cimazhw?ﬁyhﬂﬁérﬁmreﬁogﬁ[ " on
time of 15 hO(Ilf‘zTi'f(QH'lgV\&d abV)@F@;ﬂlmfﬂ?gct;@@PIr&e&iSIW %W%g)r]g% @rg %Q@%r@lzged

by air- COO"Q%@S [ 4, 5, 7, 11, 12, 13, 15, 1
29, 30, 31 é%’r)@%ﬁswater coollng(Nos 8, 9, 20 17, 26, 27, and 34) to

300C under t[‘@(}mt}dl tions shown in Table 1. On the ot her hand, in the case

of the upset neth er was co sol i dat ed under condltlons of a
heati ng Perrp‘%FS@[f?@goft%ogn\é\’gh@ﬁoﬁ@b% EBRESI | Hﬁg Hesesttr dNYENEEE MPa,

and a heati nghdet el i @Rolided ofa 1 drTwbaded | @‘ﬁ%ﬁit@b‘!né%ﬁ&@éﬁ NeghdtegRiis at a
cooling._ rate controll eng% ai r-coaql er-cool | 300C u r the

Condi 1P RSP SIneE Hoab5 At AebLADanENS Pg Coere e MRERICHE: o
produce tar gghpuritf®23] The conpound peak ratios [I(C2TO 1 (C)] of the
resul tant 30 targetB wer e asured. The neasurenents re conduct ed by

X-ray diffraction YSEAGIOUENG SRHLLEEING TRIBS) BRkesBIURGS & dBﬁ%ﬂ%i%n of a
scan speed ofztfé MTICrEP/THEr)gVvaF ughi Rovanf cﬂﬁ’frhtﬁbﬁsaniéﬂlm V\Flr(QirEW med on
al um num subst r at H@/I n |arret r_of 95 mm and ﬁ d]e |cknes of

1. 75 nmm by -ﬁt{é )rB‘gasfb favYi 'ﬁfréitc D Aptensityr ggﬁ} obfCf 1d usi ng
t he resulst angf oagge@mégg count the nunbers of particles with an 7 optical

surface analnf/éﬁﬁ The results are shown in Table 1. [0024] [Table 1] 8
Table 1 Co %l]atl ng Met hod Conposition (at% Consolidating Tenperature

(C/ hr) 800 @@é@ﬁtﬂngatt% (é:ﬁ@fﬁeﬂ”rén”?bcﬁ@wn@hffbﬁcthénp'r@fséﬁ%' 1ib{vent:on _
G 2-10/ 1(O)Jhere0%53 prowdeerd o p%agp}énccl:fr?:a!g:p n%‘é%lnueattlé Orréc%?%mg nPés mmér 35T
comprising a base film formed by sputtering using the
20 CrTi-based sputtering target material.
[0013]
According to another embodiment of the present invention,
there is provided a method for producing the CrTi-based alloy or
the CrTi-based sputtering target material, the method
25 comprising:
providing a raw material powder making up an overall
composition of the alloy; and
hot-consolidating the raw material powder at 800 to
1100°C.
30 [0014]
According to another embodiment of the present invention,
there is provided a method for producing the perpendicular
magnetic recording medium, the method comprising:
providing a raw material powder making up an overall
35 composition of the base film;
hot-consolidating the raw material powder at 800 to



Upset Cr-45Ti 1000 144 0.0249 7 CGood Upset Cr-45Ti 1000 300 0, 0188 5 Good
4 Upset Cr-45Ti 1000 500 0.0171 2 Good 5 Upset Cr-45Ti 1000 1500 0.0146 1
Good 6 Upset Cr-45Ti 1050 2500 0.149 15 Good 7 Upset Cr-35Ti 1050 144

0.138
4

1100°C to provide a CrTi-based sputtering target material; and
forming the base film by sputtering using the CrTi-based
sputtering target material.
[Description of Embodiments]
5 [0015]
The present invention is explained in detail below. The
CrTi-based alloy, the CrTi-based sputtering target material, and
the base film of the perpendicular magnetic recording medium,
according to the present invention, are CrTi-based alloys
10 comprising 35-65 at% of Ti and the balance Cr and unavoidable
impurities, preferably  consisting essentially of these
components, and more preferably consisting of these
components. The CrTi-based alloy and target material have an
intensity ratio [I(Cr.Ti)/I{Cr)] of an X-ray diffraction intensity
15  [I(CrpTi)] of CraTi(311) to an X-ray diffraction intensity [I(Cr)]
of Cr(110), of 0.50 or less.
[0016]
The CrTi-based alloy, the CrTi-based sputtering target material,
and the base film of the perpendicular magnetic recording
20  medium, according to the present invention, comprise 35 to 65
at%, preferably 40 to 60 at%, of Ti. When Ti is less than 35
at% or more than 65 at%, a sputtered film does not become
amorphous in the case of using the alloy as a sputtering target
material.
25 [0017]
The CrTi-based alloy, the CrTi-based sputtering target material,
and the base film of the perpendicular magnetic recording
medium, according to the present invention, have an intensity
ratio [I(CraTi)/I(Cr)] of an X-ray diffraction intensity [I{(CryTi)]
30 of CraTi(311) to an X-ray diffraction intensity [I(Cr)] of Cr(110),
of 0.50 or less, preferably 0.07 or less, more preferably 0.03 or
less,  When the intensity ratio is higher than 0.50, many
particles are generated.
[0018]
35 The CrTi-based alloy and the CrTi-based sputtering target
material, according to the present invention, can be produced



14 Good 8 Upset Cr-35Ti 1050 36000 0.132 12 Good 9 Upset Cr-65Ti 800

36000 0. 0250 8 Good Upset Cr-50Ti 1000 144 0.0274 6 CGood Upset Cr-50Ti

1000 300 0.0262 4 Good Upset Cr-50Ti 1000 500 0.0255 0 Good Present
| nventi on Exanples 3 Upset Cr-50Ti 1000 %500 0.0249 0 Good
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by hot-consolidating a raw material powder at 800 to 1100°C,
preferably at 800 to 1050°C. A hot-consolidating temperature
of less than 800°C results in an insufficient density. On the
other hand, a hot-consolidating temperature of more than
1100°C results in an increased X-ray diffraction intensity ratio
value and the generation of many particles during sputtering, so
that the particles adhere to a sputtered film to decrease a
product yield. It is more preferable that the upper limit of a
hot-consolidating temperature be 1000°C or less in an upset
method, or 900°C or less in an HIP method.

[0019]

According to a preferred embodiment of the present invention,
an effect of suppressing the generation of compounds can be
further enhanced by cooling an ingot from a hot consolidating
temperature at a cooling rate of 144 to 36000°C/hr after hot
consolidating. That is, this is because, by the quenching at the
above-described cooling rate, a CrTi solid solution in a high
temperature phase is maintained to low temperature to
suppress the transformation of the solid solution into a
compound. The preferred lower limit of the above-described
cooling rate is 500°C/hr or more.

[0020]

The perpendicular magnetic recording medium according to the
present invention can be produced through producing a
CrTi-based sputtering target material by hot-consolidating a raw
material powder at 800 to 1100°C, preferably at 800 to 1050°C,
in the same manner as described above and thereafter forming
a base film by sputtering using the CrTi-based sputtering target
material, The steps of producing the perpendicular magnetic
recording medium, other than the formation of the base film,
are not particularly limited, and thus may appropriately adopt
any conventional steps. According to a preferred embodiment
of the present invention, due to the previously-described reason,
it is preferable to, after the hot consolidating, cool the target
material from a consolidating temperature at a cooling rate of
144 to 36000°C/hr prior to the above-described sputtering, and,



4 Upset Cr-50Ti 1050 2500 0.365 14 Good 15 Upset Cr-65Ti 1050 144 0.413 11
Good 6 Upset Cr-50Ti 1100 300 0.450 15 Good 7 Upset Cr-65Ti 1050 36000
0.404 10 Good 8 HI P Cr-35Ti 800 144 0.0530 14 Good H P Cr-45Ti 900 500

0.0292 6 Good 20 HI P Cr-45Ti 6

in this case, the preferred lower [imit of the above-described
cooling rate is 500°C/hr or more.
[Examples]
[0021]
5 The present invention is specifically explained below with
reference to Examples.
[0022]
A pure Cr powder having a particle size of 250 ym or less was
mixed with a pure Ti powder having a particle size of 150 um or
10 less in the formulation of Cr-Ti alloy composition shown in Table
1. The resultant mixed powder was charged into a sealed can
made of steel material and was exhausted and vacuum-sealed
at an ultimate vacuum of 10" Pa or more. Then, in the case of
HIP (hot isostatic press), the powder was consolidated under
15 conditions of a heating temperature of 800 to 1100°C, a
consolidating pressure of 150 MPa, and a heating retention time
of 1 hour, followed by producing ingots at a cooling rate
controlled by air-cooling (Nos. 3, 4, 5, 7, 11, 12, 13, 15, 16, 19,
21, 22, 23, 25, 29, 30, 31, and 33) or water-cooling (Nos. 8, 9,
20 17, 26, 27, and 34) to 300°C under the conditions shown in
Table 1. On the other hand, in the case of the upset method,
the powder was consolidated under conditions of a heating
temperature of 800 to 1100°C, a consolidating pressure of 500
MPa, and a heating retention time of 1 hour, followed by
25 producing ingots at a cooling rate controlled by air-cooling or
water-cooling to 300°C under the conditions shown in Table 1.
The resultant ingots were then machined to produce targets.
[0023]
The compound peak ratios [I(Cr,Ti)/I(Cr)] of the resultant
30 targets were measured. The measurements were conducted by
X-ray diffraction using Cu-Ka ray as an X-ray source under a
condition of a scan speed of 4°/min. For the evaluation of
particles, films were formed on aluminum substrates having a
diameter of 95 mm and a board thickness of 1.75 mm by DC
35 magnetron sputtering at an Ar gas pressure of 0.9 Pa using the
resultant targets to count the numbers of particles with an



1000 144 0.0636 14 Good 21 HI P Cr-45Ti 1000 500 0.0541 10 Good 22 H P
Cr-45Ti 1000 1500 0.0397 9 Good 23 HI P Cr-45Ti 1000 2500 0.0353 7 Good 24
H P Cr-45Ti 1050 300 0.198 15 Good 25 HIP Cr-35Ti 1050 144 0.172 14 CGood
26 HHP Cr-35Ti 1050 36000 0. 132 7

optical surface analyzer. The results are shown in Table 1.
[0024]
[Table 1]



13 Good 27 HI P Cr-65Ti
H P Cr-50Ti

0. 0689 11 CGood

1500 0. 0533 9 Good

800 36000 0.0591 12 Good

H P Cr-50Ti

1000 500 0.0633 10 Good

1000 2500 0.0489 8 Good

H P Cr-50Ti 1000 144
H P Cr-50Ti 1000
H P Cr-50Ti

300 0.399 11 Good g
Table 1
No, | Conscldating Gomposition | SCRCiil CRote® | iamcry " |NUmbeT O | o
(°C/hn (°C/hr) [{CraTHH{Cr}]

1 Upset Cr-35Ti 800 144 0.0232 10 Good

2 Upset Cr-45Ti 1000 144 0.0248 7 Good

3 Upset Cr-457) 1000 300 0.0188 5 Good

4 Upset Cr-45Ti 1000 500 0.0171 2 Good

5 Upset Cr-45Ti 1000 1500 0.0148 1 Good

B Upset Cr-45Ti 1050 2500 0.149 15 Good

7 Upset Cr-35Ti 1450 144 0.138 14 Good

8 Upset Cr-35Ti 1050 36000 0.132 12 Good

9 Upset Cr-85Ti 800 36000 0.0250C 8 Good

10 Upset Cr-50T7i 1000 144 0.0274 8 Good

11 Unset Cr-50Ti 1000 300 0.0262 4 Good

12 Upset Cr-50Ti 1000 500 0.0255 0 Good

i3 Upset Cr-50Ti 10C0 1500 0.0249 0 Good

14 Upset Cr-50Ti 1050 2500 0.365 14 Good "
15 Upset Cr-65Ti 1050 144 0.413 11 Goed %
i6 tpset Cr-50Ti 1108 300 0.450 18 Good 5
17 Upset Cr-65Ti 1050 36000 0.404 10 Good L:;'
18 HIP Cr-35Ti 800 144 0.0530 14 Good '*E
19 HIP Cr-45Ti 200 8500 0.0282 8 Good g
20 HiP Cr-45Ti 1000 144 0.0636 14 Good E
21 HIF Cr-45Ti 1000 500 0.0541 10 Good §
22 HIP Cr-45Ti 1000 1500 0.0397 9 Good .
23 HiP Cr-45T4 1000 2500 0.0353 7 Good

24 HIP Cr-45Ti 1050 300 0.198 16 Good

25 HIP Cr-35Ti 1054 144 0.172 14 Good
26 HiP Cr-35Ti 1050 36000 0.132 13 Good

27 HIP Cr-857i 800 36000 0.0591 12 Good

28 HIP Cr-50Ti 1000 144 0.068¢ 11 Good
29 HiF Cr-80Ti 1000 500 0.0833 10 Good

30 HIP Cr-50Ti 1000 1500 0.0533 9 Good
31 HIiP Cr-50Ti 1000 2500 £.0489 8 Good

32 HiP Cr-50Ti 1050 300 0.399 " Good
33 HIP Cr-85Ti 1050 144 0.450 14 Good
34 HiR Cr-85T7i 1080 36000 0.438 13 Good
35 HiP Cr-50Ti 1100 500 0.500 14 Good
36 Upset Cr-35Ti 700 80 - -
37 Upset Cr-35Ti 1200 80 1.29 29 Poor
38 Upset Cr-B5Ti 700 80 - - - é
39 Upset Cr-85Ti 1200 80 1.48 24 Poor | §
40 HiP Cr-35Ti 700 80 - “ - "E
41 Hip Cr-35Ti 1200 80 1.30 28 Poor | &
42 HIP Cr-85Ti 700 500 . - - e
43 HIP Cr-65Ti 100G 806 1.58 26 Poor §
44 HiP Cr-38Ti 1000 500 - - -
45 HIP Cr-70Ti 1050 600 - - -

NOTE: The underiined figures fall outside the scope of the present invention.

1050



H P Cr-65Ti 1050 144 0.450 14 Good 34 H P Cr-65Ti 1050 36000 0.438 13 Good

35 HI P Cr-50Ti 1100 500 0.500 14 Good 36 Upset Cr-35Ti 700 80 . - - 37
Upset Cr-35Ti 1200 80 1.29 29 Poor 38 Upset Cr-65Ti 700 80 - - . 39 Upset
Cr-65Ti 9

As shown in Table 1, Nos. 1 to 35 are present invention
examples, while Nos. 36 to 45 are comparative examples.
[0025]
Comparative Example Nos. 36, 38, and 40 shown in Table 1
5 were not evaluated, since the densities of the resultant powder
ingots were fow due to the low consolidating temperatures and
the low cooling rates. All of Comparative Example Nos. 37, 39,
and 41 resulted in high X-ray diffraction intensity ratio values
and the large numbers of particles due to the high consolidating
10 temperatures and the low cooling rates, Comparative Example
No. 42 was not evaluated since the density of the resultant
powder ingot was low due to the low consolidating temperature.
Comparative Example No. 43 results in a high X-ray diffraction
intensity ratio value and the large number of particles due to
15 the low cooling rate after the consolidating.
[0026]
Comparative Example No. 44 was not evaluated since a film
after sputtering did not become amorphous due to a low Ti
content. Comparative Example No. 45 was not evaluated since
20 a film after sputtering did not become amorphous due to a high
Ti content, similarly to Comparative Example No. 44. In
contrast, it is found that, in Nos. 1 to 35, which are present
invention examples, the X-ray diffraction intensities can be
reduced to 0.5 or less and the numbers of particles are small
25 since all of them satisfy the conditions of the present invention.
[0027]
As described above, by hot-consolidating the raw material
powder according to the present invention in the temperature
range of 800 to 1100°C and optionally rapidly cooling it from
30 the consolidating temperature at a cooling rate of 144 to
36000°C/hr after the hot consolidating, a CrTi-based alloy and a
CrTi-based target having a small amount of generated
compounds were able to be produced to improve the product
yield of a sputtered film.
35
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CLAIMS

1. A CrTi-based alloy comprising 35-65 at% of Ti and the balance
Cr and unavoidable impurities,

wherein the CrTi-based alloy has an intensity ratio
[I(Cr,Ti)/I(Cr)] of an X-ray diffraction intensity [I(Cr.Ti)] of
Cr,Ti(311) to an X-ray diffraction intensity [I(Cr)] of Cr(110), of 0.50
or less.

2. The CrTi-based alloy according to claim 1, consisting of 35-65
at% of Ti and the balance Cr and unavoidable impurities.

3. A CrTi-based sputtering target material comprising 35-65 at%
of Ti and the balance Cr and unavoidable impurities,

wherein the sputtering target material has an intensity ratio
[I(Cr,Ti)/I(Cr)] of an X-ray diffraction intensity [I(Cr2Ti)] of
Cr,Ti(311) to an X-ray diffraction intensity [I(Cr)] of Cr(110), of 0.50
or less.

4, The CrTi-based sputtering target material according to claim 3,
consisting of 35-65 at% of Ti and the balance Cr and unavoidable
impurities.

5. A perpendicular magnetic recording medium comprising a base
film formed by sputtering using the CrTi-based sputtering target
material according to claim 3 or 4.

6. A method for producing the CrTi-based alloy or the CrTi-based
sputtering target material according to any one of claims 1 to 4, the
method comprising:

providing a raw material powder making up an overall
composition of the alloy; and

hot-consolidating the raw material powder at 800 to
1100°C,

wherein the method further comprises cooling an ingot
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t he presensputiesing tardet m@detiahper ature range of 800 to 1100C and
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cooling rate of 144 to 36000C/ hr after the hot consolidating, a CTi-based
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10 CLAI M5 &qngihgra?ﬂ%@ag:e g?%ﬁ)éégr?gg%gl rﬁgg%@%}é @Oﬁ/ggﬁ éi’?ﬁ_gggatgﬁe al ance
O and unat@n@iladuirapat ia ceoling rate qhdde kot Be0GORCAUsddian toythfs an
intensity gap{%rgéhg;OrZTl )/1(Cr).] of an X-ray diffraction intensity
[1(Cr2Till™0 (311) to an X-ray diffraction intensity [I1(Cr)] of
Cr(110), of 0.50 or less. 2. The CTi-based alloy according to claiml1,
consisting of 35-65 at% of Ti and the balance Cr and unavoi dabl e
inpurities. 3. A CTi-based sputtering target material conprising 35-65
at% of Ti and the bal ance C and unavoi dable inpurities, wherein the
sputtering target material has an intensity ratio [I1(Cr2TO1(Cr)] of an
X-ray diffraction intensity [I(Cr2Ti)] of Cr2Ti(311]) to an X-ray
diffraction intensity [I(Cr)] of C(110), of 0.50 or less. 4. The
CrTi-based sputtering target material according to claim3, consisting of
35-65 at% of Ti and the balance Cr and unavoi dable inpurities. 5. A

per pendi cul ar magnetic recordi ng medi um conprising a base filmformed by
sputtering using the CTi-based sputtering target material according to
claim3 or 4. 6. A nmethod for producing the CTi-based alloy or the
CrTi-based sputtering target material according to any one of clains 1 to
4, the method conpri sing: providing a raw material powder making up
an overall conposition of the alloy; and hot - consol i dati ng the raw
mat eri al powder at 800 to 1100C, wherein the nmethod further conprises
cooling an ingot 11 froma consolidating tenperature at a cooling rate of
144 to 36000C/ hr after the hot consolidating. 7. A method for producing the
per pendi cul ar magnetic recordi ng medi um according to claimb5, the nethod
conpri si ng: providing a raw naterial powder maki ng up an overall
conposition of the base film hot - consol i dating the raw materi al
powder at 800 to 1100C to provide a CTi-based sputtering target material;
and formng the base filmby sputtering using the CrTi-based
sputtering target material, wherein the method further conprises
after the hot consolidating, cooling the target material froma
consolidating tenperature at a cooling rate of 144 to 36000C/ hr prior to
the sputtering.



