MAGNETI &sRECORDI NG MEDI UM FIELD OF T ,J,_Nyéﬁﬁ (

The_present invention relates to a magnetic recording medi um s"sii@t& asSfry
a. ma_g][l_et [ IcI drum a magnetic tape and a magnetic disc. Mre 5 e
specifically, the present invention r magneti c

recordi ng medi um having exce%%ﬂ?'rﬁgi%ﬁégm t’*ﬁg’sw}hd hi gh

coercivity. BACKGROUND OF THE | NVENTI ON

In recent years, magnetic disc devices or the |like have tended 10 t oward
hi gher densities, and acconparRiBig | SHEA INHEN®TION head based on a
hi gh magnetic resistance effect (hereinafter referred to as a "MR

head”) has been ¢§gd,idsdMMYnFaiEion 012669 ¥BRLIALEneULH recordimguertiium di sc
devi ces, the magnetic recordi ng nedi um nust al so exhi bit excel |l ent

L Mo e o o e epni ot

head h?_s hiI I 'ty and noi se as conpared wth
conventi ona t I C I ' ' '
O eTb ] oo tpediticaldies ithay; pressht *inventioh/PrelSEES £o°"a! TRAgHAAIE 1 Ne

recording medium having excellent noise properties and high

coercivity.
BACKGROUND OF THE INVENTION
In recent years, magnetic disc devices or the like have tended

10 toward higher densities, and accompanying this, a magnetic head
based on a high magnetic resistance effect (hereinafter referred
to as a “MR head”) has been used in many cases. To accommodate such
magnetic disc devices, the magnetic recording medium must also
exhibit excellent magnetic properties such as low noise.

15 This is because the MR head has high read sensitivity and low
head noise as compared with conventional magnetoelectric induction
type heads. For improving the properties of the magnetic disc
device and the like, such as S/N ratio and recording density, the
magnetic recording medium must also have excellent magnetic

20 properties suc-h as low noise properties.

) The magnetic recording medium commonly used at present
comprises a substrate comprising an Al alloy having formed thereon
an NiP plating film, a non-magnetic undercoat film comprising Cr

or the like formed on the substrate, a magnetic film comprising

-1 -



device and the |like, such as S/INratio and recording density, the
magneti c recordi ng nmedi um nust al so have excel |l ent nagnetic 20
properties such as | ow noi se properties. The magnetic recording

Todt um COMPILY USEh BLOREEPENLS Co agUTABE o AnSiE AEE-EAPERS itk an

Al all oy having rmed ereon m a non-nmagnetic
undercoat filmconprising Cr or. the _Like for an the_substrate, a
magnetic f iqM gil:]@' and a prOteCtd'WFaféh?‘aﬁndcﬁﬁugﬁrrﬁcﬁ@Q(ﬁlg@ onigs,
conmponent forned on the undercoat film and a protective filmand a
| ubri cant fihendanxred t her eon. This kind of magnetic

recording mediumis disclosed in 5 JP-B-5-24564 (the term"JP-B" as used
herei n neans an Tiedankiretl of magdapacesecpating pebiiumatisodisclbisedraigheti c

recordi ng medi um disclosed in this patent publication exhibits
i nproved SQUAIRNESM564 (thidY tBEAVEIB I 3sN@BedBNRLi reddar aaatetamhined
conprising Cr and havi ng a thickness of from50 to 200 [err]. 10

Fur t her nor € ISJaI?{eAs‘.-el-pza Ze% 2 p%tb & Ctal 1 g]n,,)J.P- A,Theasm‘,jugsnee ib:erree'c% rding medium

disclosed in this patent publication exhibits improved squareness
by providing a non-magnetic undercoat film comprising Cr and
having a thickness of from 50 to 200 A.

10 Furthermore, JP-A-1-232522 (the term. “JP-A” as used herein
means an “unexamined published Japanese patent application”)
proposes a magnetic recording medium including a non-magnetic
undercoat film comprising an alloy obtained by adding one or more
metals selected from Cu, Nb, Ti, V, %r, Mo, Zn, W and Ta to Cr and

15 having a thickness of from 500 to 3,000 A, to thereby improve
magnetic properties, particularly coercivity.

However, in the magnetic recording medium disclosed in
JP-B-5-24564, the thickness of the non-magnetic undercoat f£ilm
comprising Cr is small and accordingly, the crystals growing in

20 this undercoat film are not sufficiently oriented toward the (200)
direction. As a result, orientation of the crystals within the
magnetic film, which epitaxially grow on the undercoat film, is
disordered and the magnetic recording medium thus obtained
disadvantageously fails to provide satisfactory magnetic

25 properties such as coercivity.
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means' an "unexam ned published Japanese patent‘appl]cation")

proposes
a magnetic recording nmedi umincluding a non-nmagnetic undercoat film
conprising an alloy obtained by addi ng one or nore netal s sel ected

from Cu, Nb, Ti

V, Zr, M, .Zn, Wand Ta to Cr. .an 15, v] n ckne
of from 500 to 3DOERP [“éﬂP?{ElF(fet"r?é%é-W ‘Pﬁ%’r‘%glscgose%&&ﬂ‘gﬁé'%%pz‘e%}t% es, >

particularly coercivity. However, in the magnetic recordin
medi um di s¢hesthickness of ghepron-omapet ihandrrerabshlln CORPrASALEEY (St i c

undercoat film conprising Cr is small and accordingly,

the crystals

grow ng i nal2@y ithlargaedasnd o=t the meimee abtfosuiihgctbat filny imntking ofar d
t he (200) direction. As a result, orientation of the crystals within

the FRgRehils EbhPridigh e taaXoy k¥kEEOpL &k tid Himdeheodilmi | mn is

di sordered and the magnetic Tecordi ng medi umthus obtained

di sadvéamt ageous

such as coerci Vi
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ok Ic! rBIRY WAehih' VR HRIGheTIE UG FhneaPLAPRE o5
non-magnetic undercoat £ilm are bulked due to epitaxial growth on
the non-magnetic undercoat film comprising the bulked Cr alloy
crystals. Asaresult, themagnetic recordingmediumthus obtained
disadvantageously has deteriorated magnetic properties such as
deteriorated noise properties. |

The present invention has been achieved in view of the above
problems of the prior art.

SUMMARY OF THE INVENTION

It is therefore an objective of the present invention to
provide a magnetic recording medium having both high coercivity
and excellent noise properties.

The above object of the present invention is attained by
providing a magnetic recording medium comprising a non-magnetic
substrate having thereon a non-magnetic undercoat and a magnetic
film, said magnetic film comprising a material containing Co as
amain component, said non-magnetic undercoat comprising at least
two layers including a first undercoat £ilm and a second undercoat
film provided on said first undercoat film, said first undercoat
film comprising a material containing Cr as a main component, and

said second undercoat film comprising a material selected from
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I'n the magnetic recording nediumdisclosed in JP-A-1-232522, t he

t hi ckness of the non-magnetic undercoat filmconprising a Cr alloy is
| arge and at the time of formng the film bul king of crystals

conpri si ng

grains wt rﬁ%r? tgﬁé’u?g ‘ﬁ’tég?%é:i"l?‘{’ ffecﬂ'wr?éghg’ﬁ bagg' allby; | non ér %tne%. ¢ Un rf:iogt

filmare bul ked due to epitaxial growth on t he non- nagneti c undercoat
film conpr iasi%vrﬁésﬁuﬁpegﬁycﬁnﬂl foyr/Mo-bage \aklay as A Maddy|qonppnent.
magnet i cr ecor di ngnedi unt husobt ai ned di sadvant ageously has

deteriorat ed magtheni ctipe opeddnes snderasat 10filmiecompuiaeed aoimaterial
properties. The present invention has been achieved in view of

the above contaipiokl £0s/Mb-baeepdl ¥y akta main component, the Nb conted#VIVARY
OF THE | NVENTI ON It is therefore an objective of the present

invention tgr tip se oAyl Qﬁd@r@@%%iﬁn@&%%f&éﬁ@ WP ﬂﬂ: bqf Rudy gh

coerci VI ty excel l ent noise pr operties. he above

chlec o tne peggt aveplon 'S Laler0 B coneBiRHhCIAT AURILTC
non- magnet Ic%n%%q.%&%%ag &.D W—basega tllogr as a main component, the W content
of the second undercoat £ilm is preferably from 5 to 60 at%, more
preferably from 3 to 60 ats%.

10 When the second undercoat £ilm cémprises a material
containing a Cr/v-base alloy as a main component, the V content
of the second undercoat film is preferably from 2 to 30 at%.

When the second undercoat film comprises a material
containing a Cxr/Mo-base alloy as a main component, the Mo content

15 of the second undercoat film is preferably from 2 to 25 at%.

The first undercoat £ilm preferably has a thickness of from
25 to 600 A, and the second undercoat film preferably has a
thickness of from 1 to 200 A.

The non-magnetic substrate preferably comprises glass or

20 an aluminum alloy having a NiP plating layer applied to the surface

~ thereof.

Fig. 1 is a partial cross section showing one practical
embodiment of the magnetic recording medium according to the

25 present invention.



20 film said magnetic filmconprising a nmaterial containing Co as

a mai n conponent, said non-magnetic undercoat conprising at |east t wo
| ayers including a fi rst undercoat film and a second under coat film
provi ded on saig; % t;unde f&’?ﬁ %J) a&éjs{'fe%tulLHLder coat film
conprising a nmate |a conta mal n conponent, and 25 sai d

second undercoa

-3-
al | oy,

undercoat fil m Fdgpr&f isadbl grapbnsﬁowanOt@&*%resultS-
undercoat film conprises a nmateri al

f | | sel f
' 3‘b%B?c%mﬁ?t%w%%'t‘j‘%ﬁ*?%beesﬁta%‘e’s al Loy, a Gr/Whbase

a Cr/V- base all oy and a Cr/ M- base aI I o as a nmi n conponent.
Wien the secondFifidef cbatafgrapRopRPYies EesntedsH containing a
Cr/ Nb-base alloy as a nmain conponent, the Nb content 5 of the second

mai n conponent, rige ¥ eondegiaph showingheeseamswhiyylercoat filmis
preferably from5 to 60 at% nore preferably from3 to 60 at%
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Fig. 7 is a graph showing test results.
Fig. 8 is a graph showing test results.

Fig. 9 is a graph showing test results.

Fig. 1 shows one practical embodiment of the magnetic
recording medium of the present invention. In the magnetic
recording medium shown in Fig. 1, a non—magnetic' undercoat 2, a
magnetic film 3 and a protective film 4 are sequentially formed
on a non-magnetic substrate 1. The non-magnetic undercoat 2 has
two-layer structure such that a second undercoat £ilm 2B is formed
on a first undercoat film 2A.

The non-magnetic substrate 1 may comprise glass, ceramic,
carbon, silicon or silicon carbide, in addition to a NiP-plated
Al alloy, namely, an Al alloy having applied to the surface thereof
a NiP plating layer, which is commonly used as a substrate for
magnetic recording media.

In particular, the substrate preferably comprises a NiP-
plated Al alloy or glass. The NiP-plated alloy is advantageous
in that it is inexpensive and the production cost of the magnetic

recording medium can be reduced. Glass is advantageous in that
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10 ' When the second undercoat film conpri ses a materjal
containing a Cr/V-base alloy as a nain conponent, the V content of
the second undercoat filmis preferably from2 to 30 at% When

the second. under coat

Or/ Mo- base 4t |

ri ses i n

f i al i ng. a
S 1henn EoRpRTR O con she masiehie Tetding

undercoat filmis preferably from2 to 25 at% The first
under coat fRedAYSR &haisapbiahngd oCathi e SXCEL LERENESS ProREr§I£%H00 [err],
and the second undercoat filmpreferably has a t hi ckness of from1l to

200 A

The Bueface- ofighke i nostiEgnettic sobstrabe yl coenprekeraitlass or

20 an alum num alloy having a NP plating |ayer applied to the surface

thereof.  subjected to texturiBg HredbRiAl Bol &N tOFhdvE doRAVENEGe surface
Fig. 1 is a partial cross section showi ng one practi cal enbodi nent of

the magnetifoydiiiedl R4 B4R ACedsN 1P LI avBPagePsEFrite | FYRIHAD
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Ra exceeds 20 A, the magnetic recording medium disadvantageously
has deteriorated glide height properties.

The first undercoat film 2A of the non-magnetic undercoat
2 is selected so as to achieve good crystal orientation in the
second undercoat £ilm 2B, and comprises a méterial containing Cr
as a main component. The term “main component” as used herein
means that the material of the first undercoat f.ilm 2A comprises
Cr in a ratio of 50 at% or more, preferably 70 at% or more.

The first undercoat film 2A preferably has a thickness of
from 25 to 600 A.

If this thickness is less than 25 i, the crystals within the
film 2A grow insufficiently. As a result, orientation of the
crystals in the second undercoat f£ilm 2B, which epitaxially grow
on the film 2A, and orientation of the crystals in the magnetic
film 3, which epitaxially grow on the film 2B, are deteriorated
and the magnetic recording medium thus obtained has reduced
magnetic properties such as reduced coercivity.

If the above-described thickness exceeds 600 A, bulking of
crystals growing in the film 2A occurs to cause in turn bulking

of crystals growing in the second undercoat film 2B and in the
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Fig. 2 is a graph show ng test results. Fig. 3 is a graph
showi ng test results. Fig. 4 is a graph showing test results.
Fig. 5is a graph showing test results. 5 Fig. 6 is a graph show ng

test resul ignetic 1;1 ilm 3.Fi 8s a’rbsu QVMﬁQQ&H&Q rte%%%d&ﬁ%%écﬁum thus
Fi g. 8|sagraphsow|ngtest resu 9 i's a graph

ENBoD vENTEPtaghdd' Ras reduced sagnetis DEPREELIEE %E%%Eénem ugsa poise

magneti c recording medi umof the present invention. |In the magnetic
recor di ng PE@PERELREwWn in Fig. 1, a non-nmgnetic undercoat 2, a

magnetic film3 and a protective film4 are sequentially forned on a
non- magneti ¢ subBber shécknegheoh drhaagdericoagnféinod iz mese pFeferabliayer
structure such that a second undercoat film2B is forned on a first

under copat ffirom 2Ato 300 A, so thEtegood-dmGnRalli 6r berisd tiadre canrby achipride
gl ass, ceramc, carbon, silicon or silicon carbide, in addition to a

Ni P- pl at edmthout%a@éi&g( ,bdlamigvofaerﬂt@ié O)n Ra¥i POrPRINRI-doatt Be1m
surface thereof

2A. The resulting magnetic recording medium can have higher
coercivity and more excellent noise properties.

The second undercoat film 2B comprises a material containing

10 any one of a Cr/Nb-base alloy, a Cr/W-base alioy, a Cr/V-base alloy

and a Cr/Mo-base alloy as a main component. The term “main

component” as used herein means that the material of the second

undercoat film 2B comprises the component (Cr/Nb, Cr/W, Cr/vV,

Cr/Mo) in a ratio of 50 at% or more, preferably 80 at% or more.

15 When the second undercoat film 2B comprises a material

containing a Cr/Nb-base alloy as a main component, the Nb content

of the second undercoat film 2B is preferably from 5 to 20 at%.

If the Nb content is less than 5 at% or exceeds 20 at%, the magnetic

recording medium thus obtained has deteriorated magnetic

20 properties such as deteriorated coercivity and noise properties.

When the second undercoat film 2B comprises a material

containing a Cr/W-base alloy as a main component, the W content

of the second undercoat film 2B is preferably from 5 to 60 at%.

If the Wcontent is less than 5 at% or exceeds 60 at%, the magnetic

25 recording medium thus obtained has deteriorated magnetic
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20 a NP plating layer, which is comonly used as a substrate for
magneti c recordi ng nedi a. In particular, the substrate
preferably conprises a N P- plated Al alloy or glass. The N P-pl ated
alloy is a A9 ' Lol Sddie i Oeurd d on
cost of th?ﬁ@gnet%?s%gh asrggg%g?%ﬁé{f'r% fct?m calr?%gg %/Ig%ﬁggggﬁrcal@%ss S
advant ageous in jha . PP

has excel | ent sLﬁq%gecg%%?ﬁﬁéssg‘°§ﬁdpfﬁ£eﬁ§8%tflrgmr 880‘%%i6n°3at“' son%hﬁtum
t hus obtai ned can have excellent CSS properties. | The surface of
t he non- magHe® iRaAIST Aroperitdesr 688r BB yurther Imprevedy to texturing
treatnent so as to have an average surface 5 roughness Ra of 20 [err] or
less. |f the awmheryethar$acend ougtlesseat filmR3IBexoswddsed [dermdtenipl
magneti ¢ recordi ng nmedi um di sadvant ageously has deteriorated glide

hei ght spropgsht£ning a Cr/v-badéealidpiasiadeatoaionfpdments ehet iecontent
non- magneti ¢ under coat 2 is selected so as to achi eve good crystal

orientationy¢ iid'@econd undercoat film 2B is preferably from 2 to 30 at$.

It

If the V content is less than 2 at$% or exceeds 30 at%, the magnetic
recording medium thus obtained has deteriorated magnetic
properties such as deteriorated coercivity and noise properties.
10 When the second undercoat film 2B éomprises a material
containing a Cr/Mo-base alloy as a main component, the Mo content
of the second undercoat film 2B is preferably from 2 to 25 at%.
If this content is less than 2 at% or exceeds 25 at%, the magnetic
recording medium thus obtained has deteriorated magnetic
15 properties such as deteriorated coercivity and noise properties.
The second undercoat film 2B preferably has a thickness of
from 1 to 200 A.
If the thickness of the second undercoat film is less than
1 &, the crystals within the film 2B grow insufficiently. As a
20 result, orientation of the crystals in the magnetic film 3 formed
on the film 2B is deteriorated, and the magnetic recording medium
thus obtained has reduced magnetic properties such as reduced
coercivity.
If the thickness of the second undercoat film exceeds 200

25 R, bulking of crystals growing in the film 2B occurs to cause in
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10 second undercoat film 2B, and conprises a mat erial contai ni ng Cr

as a main conponent. The term "main conponent” as used herein nmeans
that the material of the first undercoat film 2A corrpri ses in a
ratio of 50 at? nore, preferably 70 at% or .no flrst
under coat IR %ﬂ&bi‘%gé?fafilb;‘? ﬁﬁgsﬁgiﬁlm’é’s‘? of t}i% maﬁn@ﬁLfof‘&mggO

If this thickness is less than 25 A, the crystals within the film2A
grow i nsuf fa teenlty thasmagnetis tr,ecmrriéngatwp%wr@f:hvﬁ@btalnedch%tr@ldslqeﬁl t he
second undercoat film 2B, which epitaxially grow on the film 2A, and
ori ent ati omaginetie prypedktiesnstibhR argneduced 2foisd idnop@rtvikisch epitaxially
grow on the film 2B, are deteriorated and the nmagnetic recording

medi um t hus obt @h@eﬁaaﬁatisdyﬁfﬂ 3 compr Bl faPEPPEL léGStHULIMPTI educed
coercivity. I f the above- descrlbed t hi ckness exceeds 600 A,

bul ki ng of gr o igym CULS £hO u urn
bul ki ng pd 1 CX@ %@tgr xe%fla@’l hg s&?or‘%l ungeggogp F%% %28

t he

Examples of this material includ6e those containing an alloy of
Co with one or more of Cr, Pt, Ta, B, Ti, Ag, Cu, Al, Au, W and
Mo.
Specific useful examples of the magnetic film material
10 include materials containing a Co/Cf/Ta, Co/Cr/Pt or
Co/Cr/Pt/Ta-base alloy as a main component (see, for example, U.S.
Patent No. 5,569,533, incorporated herein by reference). Of
these, materials comprising a Co/Cr/Pt/Ta-base alloy are
preferred.
15 The magnetic film 3 preferably has a thickness of from 150
to 400 A.
The protective film 4 may comprise carbon, silicon oxide or
silicon nitride. The thickness thereof is preferably from 50 to
200 A.
20 A lubricant film comprising a perfluoropolyether may be
provided on the protective film 4.
In the above-described magnetic recording medium, the
magnetic film 3 comprises a material containing Co as a main
component, the non-magnetic undercoat 2 has a two-layer structure

25 such that a second undercoat £ilm 2B is formed on a first undercoat
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magnetic film3. As a result, the magnetic recordinb medi um t hus
obt ai ned has reduced magnetic properties such as reduced noi se

properties. The thickness of the undercoat film2A is nore
preferably _. om25 tp. 300 A ,so that od crystal _orientatiqn _can be
achi eved £iln w\gého&tznec iHy BOARFAQRbf f@?&‘s@% SPPEHET | ?stm%"r?d:e]r%bat
film 2A. The resulting magnetic recordi ng nedi um can have hi gher

coer ci vi t y SRt FHHAERLEARS enlajhBi GARANAIE+ B9, the second undegcaak dridm
undercoat film 2B conprises a material containing 10 any one of a

Cr/ Nb- base 2B kowpras€s/annbaseiallanntad iGmdvabpsoaeadf @yCr/Nb-base ad loy,
Cr/ Mo-base alloy as a nmain conponent. The term "main conponent"” as

used herei m nEgNE-Hadsd alheypasect Af-19dsd e 1s5cand Cr/Mo-basker£oady fad i 2B
conprises the conponent (Cr/Nb, O /W C/V, Cr/Md) in aratio of 50

at % or ;nor %ariﬁq{ g:fg‘ﬁ{g%lﬁle}ﬁtgo Ry tH?Efconé'@itution,_ Wigdgddiei S din

under coat fi onprises a materia contai ning”a Cr/ Nb-base z;‘zl | oy

oS 2 LN SRR R bR O BBbroipiey M B G OB et D 20
or exceeds cZaon age%obttrﬁnré%qnet I C

The reason why the effect of improving magnetic properties

can be obtained by the above-described constitution is not known,
10 but is considered to arise as follows.

The non-magnetic undercoat 2 has a two-layer structure such
that a second undercoat film 2B is formed on a first undercoat
film 2A, and the first undercoat film 2A comprises a material
containing Cr as a main component. As a result, the crystals in

15 the second undercoat film 2B comprising any one of the above-
described four kinds of Cr alloys and formed on the film 2A
epitaxially grow on the film 2A to provide good orientation.

Accordingly, the thickness of the second undercoat film 2B
can be reduced to an extent such that the crystal orientation is

20 not disordered.

Combined with this, because the second undercoat film 2B
comprises any one of the above-described four kinds of Cr alloys,
the lattice constant of the crystals in the film 2B approximates

the lattice constant of the crystals growing in the magnetic film

25 3 comprising a material containing Co as a main component.
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recordi ng medi um t hus obtained has deteriorated nmagnetic 20 properties
such as deteriorated coercivity and noi se properties. When t he
second undercoat film 2B conprises a materi al containing a Cr/Wbase

alloy as a main o%qgeﬁ%gngggaﬁgo&l?&aﬁ ltrhgq{ﬁ/ tReoR8CONGe HEESE Copim fi I M

2B is preferably from5 content 1s less than 5

) 0 . \ . .
B O o e o £ T2HREE: 8n AT nodt SR APouREhY Tnd MlFep il 21 ned
properties such as deteriorated coercivity and noise properties.

The W cont erhe ilatidice geessrabl yherepf Jaoprowonahies thgtt ahtthe crysypls

magneti c properties can be further inproved. Wien the second
under coat fir wh2Bnapmytricsédla Iat asi alresmlt,come @iryistgla i@ thlebsagnettioy as
a mai n conmponent, the V content of the second undercoat film2B is

preferably £ {04 2di% a%d adl1% growing bh ¢HEf V1G OB €4 hbse lgo98 dibenZataidh or
exceeds 30 at% the nmagnetic recordi ng nmedi um t hus obt ai ned has
deteri orat E?»?li15“5’c5§!.{1-.etcia(51sim_:; bulking, and the magnetic recording medium can
have both high coercivity and excellent noise properties.
In the above-described practical embodiment, the non-
magnetic undercoat 2 has a two-layer structure such that a second
10 undercoat £ilm 2B is formed on a first undercoat film 2A. However,
the magnetic recording medium of the present invention is by no
means limited thereto, and the non-magnetic undercoat 2 may have,
for example, a three-layer structure by forming one or a plurality
of films on the lower layer side of the first undercoat film 2A.
15 EXAMPLES
Examples of the present invention are described below,

however, the present invention should not be construed as being

limited thereto.

Examples 1 to 4

20 Magnetic recording media having the structure shown in Fig.
1 were manufactured as follows.

A NiP-plated Al substrate 1 subjected to texturing to a

surface roughness Ra of 15 R was heated to a temperature of 220°C

and housed in a chamber in a DC magnetron sputtering apparatus

25 (3100, manufactured by Anelba). After setting the ultimate
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properties such as deteriorated coercivity and noi se properties. 10
When the second undercoat film 2B conprises a materi al containing a
Cr/ Mb-base all oy as a nmain conponent, the M content of the second

under coat f] ' r ef era 25 % : I ' n S

| ess than 2{’%%0 orvyée%(}%'ene gezghéfn%Pﬁé ztr?(gé)ne??%{’ a flrrsgcgpglg%gorsrgd%ggnht hus
obt ai ned has deteriorated magnetic_ 15 properties such as deterjorated
coercivity a4RdMASesef Fhjeas krmed on the nopypagpebig SRBRFEREE it 3B
preferably has a thickness of from1l to 200 A If the

t hi ckness othitknsesoedl UMY cwding ial fri sarget. t Hanis to be wpdepsteeystal s
within the film2B grow insufficiently. As a 20 result, orientation of

the crystal Rowavéhe thanaihe thirget3mbeeppdl and hewvet hhef thde2Boas film
deteriorated, and the magnetic recordi ng nedi um t hus obt ai ned has

reduced magagtddu i Opstdife1eneltasid 894¢efon to cr 698HIgVas he material  If
the thickness of the second undercoat filmexceeds 200 25 J[err], bulking

of crystals.groming &P 1% Thd{R RaRifitR 10 cause in
On the first undercoat film 2A, a second undercoat film 2B
made of a Cr/Nb-base alloy was formed to a thickness qf 150 A using
a target having the same alloy composition.
10 Four kinds of Cr/Nb-base alloys each. comprising Cr and Nb
were used having a component ratio (at%) of CryNb,, Cr,Nb,,, CryNb,,
or Cr,Nb,; to prepare the magnetic media of Examples 1 to 4,
respectively.
Thereafter, on the second undercoat £ilm 2B, a magnetic film
15 3 comprising a Co/Cr/Pt/Ta-base alloy (Co,Cr,,PtsTa,) was formed
using a target having the same alloy composition.
Subsequently, a protective film 4 comprising carbon was
formed on the magnetic film 3 to a thickness of 150A. The
sputtering gas used in the operation above for forming the
20 respective films was Ar and the pressure thereof was 3 mTorr.
The magnetic £film 3 had a film thickness of 140 Gum in terms
of its remnant magnetization film thickness product (BrT).
Comparative Example 1
A magnetic recording medium was manufactured in the same

25 manner as in Examples 1 to 4, except for forming a second undercoat
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turn bul king of the crystals growing in the magnetié film3. As a
result, the nmagnetic recordi ng nmediumthus obtained has reduced

magneti c properties such as reduced noi se properties. The
magnetic film3 conprises a material containing Co as 5 a main
conponent , firlst dBaplade pfafraddurdase 96 at %76813715?%? alloy. gxanpl es of
this material include those containing an all oy of Co with one or
nmore of Cr, Pt, The rBadTiwridg, pCopertieduof WhentagnetichMpecording media
Speci fic useful exanples of the magnetic filmmaterial 10 include
materials of @XadipleBd]l td 4Cah&ddmparatiB/rkBplerl were méastré@tusindgase

alloy as a main conponent (see, for exanple, U S Pat ent No.
5,569, 533, 4 nepypOE 8 £ dnbehet IcPheb! #a81GY a Hagnetic LRASE LRI (MR
conprising a O}gCr;Pt!?Trg-gase gl ng area %) a prae neer rlecd. 15 dTh)z

The pr bt ot TRIETY g R, el el Boreodriid febdtsy oF 14880k,
nitride. The thickness thereof is preferably from50, to ) )
The measured parameters were SNR (signal tonoise ratio) and noise.
The coercivity of each magnetic recording medium was measured by
vibrating sample magnetometry (VSM). The results obtained are
shown in Fig. 2.

10 In Fig. 2, the abscissa shows the Nb eontent of the second
undercoat film 2B and the ordinate shows SNR (dB), noise (uV) or
coercivity (Oe).

In Fig. 2, the case where the Nb content of the second
undercoat film 2B is 0 at% is Comparative Example 1.
15 Examples 5 to 11
Magnetic recording media were manufactured in the same
manner as in Examples 1 to 4, except for forming a second undercoat
film 2B made of a Cr/W-base alloy.
Seven kinds of Cr/W-base alloys each comprising Cr and W were

20 used having a component ratio (at%) of Cr, W, CryW,5, CryW,o, CresWss,
Cr,W,;, Cr, W, or Cr,W,, to prepare the magnetic media of Examples
5 to 11, respectively.

Comparative Example 2
A magnetic recording medium was manufactured in the same

25 manner as in Examples 5 to 11, except for forming a second undercoat
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200 A. 20 A lubricant filmconprising a perfl uor opol yet her may be

provi ded on the protective film 4. In the above-descri bed
magnetic recording nmedi um the magnetic film 3 conprises a nmateri al
containing Co as_a majn nmponent, the non- nefj c undercoat 2 has a
two- | ayer sk¥ietdR dnades of §&'cH-nt Iﬁ%tacﬁ 9€canar (Woed %a‘?llf‘?ifm 2B is formed on
a first undercoat -O- film
2A, the first uritler comrciiviiiny2Andompeddwsitenprepénties of tamtBagmeyicr as
a mai n conponent, and the second undercoat film 2B conprises a

materi al cordcurditgy aediantamiffctirddibaBeanplady 5 to 11 aad@onddesei v | oy,
a Cr/V-base all oy and Cr/ Mo-base alloy as a 5 mai n conponent. Due to

this const 'é:l%dﬁ ?d&&“ﬁébguiéaoiﬁ'% same mERGk¥TaBaYhNExBRbledi Bheo
coercivity and 'excel I ent nolse properties can be obt ai ned.

The regson phy e @LLPEL SheLIRLQVAPE JRANEH € APPY.T es

In Fig. 3, the abscissa shows the W content of the second
undercoat film 2B and the ordinate shows SNR (dB), noise (uV) or
coercivity (Oe).

InFig. 3, the case where the W content of the second undercoat

10 film 2B is 0 at% is Comparative Example 2.

Examples 12 to 18

Magnetic recording media were manufactured in the same
manner as in Examples 1 to 4, except for forming a second undercoat
film 2B made of a Cr/vV-base alloy.

15 Seven kinds of Cr/V-base alloys each comprising Cr and V were
used having a component ratio (at$%) of CryV,, Cr, V., CryV s, CreVy,
Cr,V,;, Cr,V,, or CrV,; to prepare the magnetic media of Examples
12 to 18, respectively.

. Comparative Example 3

20 A magnetic recording medium was manufactured in the same
manner as in Examples 12 to 18, except for forming a second
undercoat film 2B made of Cr in place of a Cr/V-base alloy.

The coercivity and read/write properties of the magnetic
recording media manufactured in Examples 12 to 18 and Comparative

25 Example 3 were measured in the same manner as in Examples 1 to

- 14 -



can be obtained by the above-descri bed constitdtionﬁis not known, 10 but

Is considered to arise as follows. The non-nagneti c undercoat 2
has a two-layer structure such that a second undercoat film2B is

formed on first undeyrcoat . film2A, and e first undercoat film2A
conpri ses 'rra?g?i ﬁ?su{ts ORtAANEDi 3 Cﬁ%’dig‘ %9 clrponent. As a result,

the crystals in_ 15  the second undercoat film 2B conprising any one of

t he above- InjEigri hedtherbsGHiRa dthaws dheoYscanterbredmh 1850 I m
2A epitaxially grow on the film2A to provide good orientation.
Accor di ngl yandereolalti kI8 ahdt bRe Secdith s ddowsasNR i (dB)Z2Bnoise (gan dre
reduced to an extent such that the crystal orientation is 20 not

di sordered nbined with this, because the second undercoat

film2B -Coerg(%r‘r’ﬁrtység ny one of the above-described four kinds of Cr
al | oys, the lattice constant of the crystals in the film2
appr oxf mat es r}n}'l'lt‘-h'e'lr ey ?Fﬁrﬁheoycto\ﬁzeekffégﬁl%%?f%d CF‘?‘FC[%

magnetic film 25 3 cor‘rgri_sing a material containing Co as a main
conponent . £ilm 2B is 0 at% is Comparative Examplg 3 .

Examples 19 to 23

Magnetic recording media were manufactured in the same

manner as in Examples 1 to 4, except for forming a second undercoat
10 film 2B made of a Cr/Mo-base alloy.

Seven kinds of Cr/Mo-base alloys each comprising Cr and Mo
were used having a component ratio (at%) of Cr,;Mo;, CryMo,,, CryMo,,,
CrgMo,, or Cr,;Mo,; to prepare the magnetic media of Examples 19
to 23, respectively.

15 Comparative Example 4

A magnetic recording medium was manufactured in the same
manner as in Examples 19 to 23, except for forming a second
undercoat film 2B made of Cr in place of a Cr/Mo-base alloy.

The coercivity and read/write properties of the magnetic

20 recording media manufactured in Examples 19 to 23 and Comparative
Example 4 were measured in the same manner as in Examples 1 to
4. The results obtained are shown in Fig. 5.

In Fig. 5, the abscissa shows the Mo content of the second
undercoat film 2B and the ordinate shows SNR (dB), noise (uV) or

25 coercivity (Oe).
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I'n this manner, the crystals in the second undercoat film 2B can have
good orientation w thout causing bul ki ng and noreover, the lattice
constant thereof approximtes that of the crystals in the nagnetic

film3. As a result, the crystals in the nmagnetic 5 fil epitaxially
growing on the f1% ¥ cn %E%eca%dwé??:%nf'g?i §p contengy ﬂ?oﬁ'th%a%%?%@é
bul ki ng, and the nagnetic recording nediumcan have both hi gh
coercivity anderseat |fHim 26 46 Pr ebér ipeSomparative Exampkecd.

above-descri bed practical enbodi nent, the non- magneti c undercoat 2

has a two- | Bysmphés ubt Wwee 29uch that a second 10 undercoat filnmB is
formed on a first undercoat film 2A. However, t he magnetic recording

nedi um of the prgsaEtidRIHIIngS MdEiR0 were mdRERTthiredt & thwmelny and
t he non-nmagneti c undercoat 2 may have, for exanple, a three-Iayer

structyre bg?&‘;’ﬁc@“\ﬁ%&%%a%r f?}{ﬂ%ﬂé}héé%gf a cr9NhblbhEE M &P dMEEnd Ay er

side of the firs nder coat
EXAMPLES

novever, ¢ hERiRs s enti 6A/ ErBEFe forobel CRTIAT TR 15 Kgete) r 2

Cr/V-base alloy (component ratio: CryV,s) or a Cr/Mo-base alloy
(component ratio: Cr,Mo,;) to a thickness of 150 A&.
Comparative Examples 5 to 8

10 Magnetic recording media were manufactured in the same
manner as in Examples 24 to 27, except for not forming a first
undercoat film 2A.

The coercivity and read/write properties of the magnetic

recording media manufactured in Examples 24 to 27 and Comparative

15 Examples 5 to 8 were measured in the same manner as in Examples

1 to 4. The results obtained are shown in Table 1.
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limted thereto. Exanples 1 to 4 20 I\?lagnetic recordi ng nedi a

havi ng the structure shown in Fig. 1 were manufactured as foll ows.
A N P-plated Al substrate 1 subjected to texturing to a surface
roughness Ra of 15 A was heated to a tenperature of 220[err]C and
housed in a chanber in a DC rragnetror?—%%ﬁ—tleri ng apparatus 25 (3100,
manuf act ur ed—by Anel b After setting the ulti acuyum
wi thin the ichamber to 2x,}91{ q,farg]ne;[gé rUno%rEbg§tquﬂdeﬁ89§é () Nsnr (ap¥4 made
of Cr was fprned—on—thg—non- ||€rg|r€1|17>cnjat rate a thrckmesy of
100 A using Faxa@pltaal?bet 2-leyes storubéunader st ood, 3.%owever 34t.Bat |t he
target matejd al ragl‘pence the undercoat film 5 2A coul d gontain elienents
in additi on:t P as ‘Tcrsgngi;etl"@erraserma&ure cont&.9d Cr |as 32 .Ani
co xamLe o £ Aoy ama £ 4 op o el 4 o
rrponent. n—the—first—undercoat—FH+ ZA—a—secqght—uneergoat

film 2B Examplle 2 g 2CG1AKbr bsecabtey was forned t478 thijckds8 off 150 A
usi ng target hgving the sanme all oy conposjtion.

é%mpargglve single layer structure 4.88 32.2

Example 6

Example 26 2-layer structure 4,51 34.5

Comparative .

Example 7 single layer structure 4.79 32.7

Example 27 2-layer structure 3.55 35.0

Comparative .

Example 8 single layer structure . 4.65 33.0

Examples 28 to 31

Magnetic recording media were manufactured in the same
5 manner as in Examples 1 to 4, except for forming a first undercoat
film 2A to a thickness of 200 A and a second undercoat film 2B
to a thickness of 30 &.
Four kinds of Cr/Nb-base alloys each comprising Cr and Nb
were used having a component ratio (at%) of Cr,Nb,, Cr,Nb,,, CryNb,,
10 or Cr,;,Nb,; to prepare the magnetic media of Examples 28 to 31,
respectively.
Comparative Example 9
A magnetic recording medium was manufactured in the same
manner as in Examples 28 to 31, except for forming a second
15 undercoat film 2B made of Cr in place of a Cr/Nb-base alloy.
The read/write properties of the magnetic recording media

of Examples 28 to 31 and Comparative Example 9 were measured in
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10 Four kinds of Cr/Nb-base alloys each conprising C and Nb

wer e usedhavi ng aconponent ratio (at% of Cr[err]Nb[err], C[err]Nb[err],
Cr[err]No[err] or Cr[err]Nb[err] to prepare the nagnetic nedia of
Exanmples 1 to 4, respegtiyvely. hereafter, t he ,second
under coat fiEnFoRE BAMRRMMAES d0f ]F:i‘?l‘%{P]l%s 1 §°cérrprﬁ%ef ﬁ&sgti%a/ Qﬁ?ﬁ?ﬂ-%%ese
alloy (Co[err]Cr[err]Pt[err]Talerr]) was forned using a target having
the sane aldhowncdmpEigti 6m. Subsequently, a protective film4
conpri sing carbon was formed on the magnetic film3 to a thickness of
150[err]. The In Figspsj tidre mpsgdssasstoive the Npeoattieot abovke fsgcdngd ni ng
the 20 respective filnms was Ar and the pressure thereof was 3 mrlorr.

The mgnet iy dddoBat Bt da@ LRe A s}fo%s%ﬁﬁ%dai,“ bR (uv) or Of

its remant nagneti zation I ckness product (Br nparative
Exanmple 1 .. A magnetic recordi ng nedi um was manufactured in the
same 25 GR&TFEViZY (ReExanples 1 to 4, except for forming a second

under coat - 12 -
In Fig. 6, the case where the Nb content of the second

undercoat film 2B is 0 at% is Comparative Example 9.
Examples 32 to 38

Magnetic recording media were manufactured in the same

10 manner as in Examples 28 to 31, except for forming a second
undercoat film 2B made of a Cr/W-base alloy.

Seven kinds of Cr/W-base alloys each comprising Cr and W were
used having a component ratio of Cry W, CreW,s, CryWyo, CrysWis, CrssW,s,
Cr,W,; or Cr,W,, to prepare the magnetic media of Examples 32 to

15 38, respectively.

Comparative Example 10

A magnetic recording medium was manufactured in the same
manner as in Examples 32 to 38, except for forming a second
undercoat film 2B made of Cr in place of a Cr/W-base alloy.

20 The coercivity and read/write properties of the magnetic
recording media manufactured in Examples 32 to 38 and Comparative
Example 10 were measured in the same manner as in Examples 1 to
4. The results obtained are shown in Fig. 7.

In Fig. 7, the abscissa shows the W content of the second

25 undercoat £ilm 2B and the ordinate shows SNR (dB), noise (uV) or
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film2B nmade of O in place of a Cr/Nb-base alloy. The

read/ wite properties of the magnetic recordi ng nedi a of Exanples 1
to 4 and Conparative Exanple 1 were neasured using athinfilm
magneti ¢ head having a magnetic resistance (M) 5 el enent in the read
area, at acosgedigiity deeyity of 148.5 KFC . The measured paraneters
were SNR (signal to noise ratio) and noi se. The coercivity of each
magneti ¢ recor dirmgF ied? prheasasewbearedhieyW contenviofrtthe agcondpindercoat
magnetonetry (VSM. The results obtained are shown in Fig. 2. 10

In Fig. 2, dihg 3p5GisS92,8H018 EbHRpAPaEDRé etanild e .second under coat
film2B and the ordinate shows SNR (dB), noise (pV) or coercivity

(Ce). ﬁ%‘?‘pﬁb‘g&# the case where the Nb content of the second
under coat 2B _ 0is Conparative Exanple 1. 15 Exanples 5 to 11
Banpl bo 1 o 4 MGREEHE FOPORALAPndediteotins Uiy aarored infBAR AR 0
of a Cr/Wbase all oy. )

manner as in Examples 28 to 31, except for forming a second

undercoat film 2B made of a Cr/vV-base alloy.

Seven kinds of Cr/V-base alloys each comprising Cr and V were

used having a component ratio (at%) of Cr,svz, Cro Ve, CresVis, CrygoVagy

10 Cr,V,s, Cr,V,, or Cr,V,, to prepare the magnétic media of Examples
39 to 45, respectively.

Comparative Example 11
A magnetic recording medium was manufactured in the same
manner as in Examples 39 to 45, except for forming a second

15 undercoat film 2B made of Cr in place of a Cr/V-base alloy.

The coercivity and read/write properties of the magnetic
recording media manufactured in Examples 39 to 45 and Comparative
Example 11 were measured in the same manner as in Examples 1 to
4. The results obtained are shown in Fig. 8.

20 In Fig. 8, the abscissa shows the V content 6f the second
undercoat film 2B and the ordinate shows SNR (dB), noise (uV) or
coercivity (Oe).

InFig. 8, the case where the V content of the second undercoat

film 2B is 0 at% is Comparative Example 11.
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Seven ki nds of Cr/Whbase alloys each conprising & and Wwere 20 used
havi ng a conponent ratio (at% of C[err]Werr], Clerr]Werr],
Cr[err]Werr], Clerr]Werr], Crlerr]Werr], Clerr]Werr] or

Cr[err] W5 M&Wgnetic medi a of Exanpl es 5to 11,
respectively. nparative Exanple 2 A magnetic recording
medi um was manuf tured |n t he, sanme nanner e t
except’ for forni ?ﬁﬂﬁﬂq; ?éaa were anu?a&{hggéngh %ﬁ% é%ﬂé‘

- 13 - f|In1ZB made of Cr in _place of Cr/VVbase al | oy.
The coerC|vm%@n%ﬁda$ehﬂlﬁ%ﬁ?@1%$05§rFPe§1@feﬁﬁépﬁagﬁétlermlng QWﬁ%%Qﬂq@
nmedi a manufactured in Exanples 5 to 11 and Conparative Exanple 2 were
measur ed i nrunderceate fidmeB awdenoExanfirédoibase &lloyl. The results
obt ai ned are shown in Fig. 3. In Fig. 3, the abscissa shows the

Wcontgnt of thesgrsOkdnds of cryies-Gnade fillloyaBeadtd domprdisdingace sidwso SNR
(dB), noise ([err]W or coercivity (Ce).
were used having a component ratio (at%) of Cr,;Mo,, Cry,MO,,, Cry MOy,
CryMo,, or Cr,,Mo,; to prepare the magnetic media of Examples 46
to 50, respectively.
Comparative Example 12

10 A magnetic recording medium was manﬁfactured in the same
manner as in Examples 46 to 50, except for forming a second
undercoat film 2B made of Cr in place of a Cr/Mo-base alloy.

The coercivity and read/write properties of the magnetic
recording media manufactured in Examples 46 to 50 and Comparative

15 Example 12 were measured in the same manner as in Examples 1 to
4. The results obtained are shown in Fig. 9.

In Fig. 9, the abscissa shows the Mo content of the second
undercoat film 2B and the ordinate shows SNR (dB), noise (uV) or
coercivity (Oe).

20 In Fig. 9, the case where the Mo content of the second
undercoat film 2B is 0 at% is Comparative Example 12.
Examples 51 to 54

Magnetic recording media were manufactured by forming a
second undercoat film 2B made of a Cr/Nb-base alloy (component

25 ratio: Cr,Nb,), a Cr/W-base alloy (component ratio: CryW,), a

- 20 -



In Fig. 3, the case where the Wcontent of the secohd undercoat 10 film

2B is 0 at%is Conparative Exanple 2. Exanples 12 to 18

Magne]tlc recordi ng nmedi a were manufactured in the sane manner as in
Exanples 1 {o_4, exce fo formn econd,_u rcoa | de
of a O/ V- EE{d-Ressye ﬁ? compoxé%%érf%ﬁ?dsggf&d% &bétscergﬁ-o%/ésgéenﬁ ¥
conprising C and V were used havi n% a conpone aIIO (at9% of

Cr [ err] V[ ertGomponeat: rekdpr] CreMperdr O] ér Plc@ng?r?g/[ %‘5

Cr[err]Verr], Cr[err]V[err] or Cr[err]V[err] to prepare the magnetic nedi a

of Exanpl eg aratl , Conparative Exanple 3 20
A magnetic recordl ng rredl um was manuf actured In the sane manner as in
Exanpl es 12 to MagnexGeptrdcdrdiignimt i seepadmanufactuncst chat thiel maze made
of Cr in place of a Cr/V-base all oy. The coercivity and

read/ wei tié&{ ta' egnoﬁxé §1g§g§ftﬂ& 54, excre?%mfgrnﬂoﬂ%ﬁnmtﬁ agitngted in

Exanpl es ative were neasured in the sane
manner as - -
Iur}lcFexrcrg)at %ﬁmt 9a. 14

The coercivity and read/write properties of the magnetic
recording media manufactured in Examples 51 to 54 and Comparative
Examples 13 to 16 were measured in the same manner as in Examples

10 i to 4. The results obtained are shown in Table 2.

Table 2
Non-Magnetic Undercoat Film | Noise (puVv) | SNR (dB)
Example 51 2-layef structure 3.71 34.8
Comparative .
Example 13 single layer structure 5.12 32.1
Example 52 2-layer structure 4.66 33.6
Comparative .
Example 14 single layer structure 4.95 31.9
Example 53 2-layer structure 4.36 34.9
Comparative .
Example 15 single layer structure 4.91 32.2
Example 54 2-layer structure 3.38 35.5
Comparative .
Example 16 single layer structure 4.76 32.5

It is seen from Fig. 2 and Fig. 6 that the magnetic recording

media of Examples 1 to 3 and Examples 28 to 31 where the second

15 undercoat film 2B of the non-magnetic undercoat 2 was made of a
Cr/Nb-base alloy and the Nb content of the second undercoat film

2B was from 5 to 20 at%, provided excellent noise properties and
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4. The results obtained are shown in Fig. 4. In Fig. 4, the
absci ssa shows the V content of the second undercoat film 2B and the
ordi nate shows SNR (dB), noise ([err]V) or coercivity (Ce). 5

In Fig. 4, O}éf{h %g) ?‘c%q.t&etagxcgmﬁglpég%lt% ttr%( %%ﬁ@@?ﬂ uPtggéggfﬁg mediud! | M

2B is 0 at arat’i

Magnetic recordi ng nedi a were factured in manner as in
Exanmpl es 1 @ QPm%{&ﬁhV% &xamgﬁ% Hf aé’dsg%‘ﬁarﬁf‘lﬁ%‘? c%’é?mpll% 9%iI'm 2B made of
a G/ M-base allo Seven ki nds of Cr/ M-base alloys each
conprising O arilam it is sees f5e@ Rginy adldcé'r*ﬁonéni:h?ﬁt?}ée(%‘l‘%etdfc
Crlerr]Merr], Cr[err]Mf[err], OC[err]M]Jerr], Crlerr]Mo[err] or
Cr[err] M| eredordimy apdia dficExampbes S roedill afid Beamples 82 to 38 whes,
respectively. 15 Conparative Exanple 4 A magnetic recording
medi um;was RO RGN Adbcbhe SAI 2B of tHEMWI-magnet ibxanpeesodd £01m3,

except for formng a second undercoat film 2B nmade of C in place of
a Cr/ M- ban: v?alé Made of a Cr/W-base alloy and the W content of the second
undercoat film 2B was from 5 to 60 at%, provided excellent noise
properties as compared with the magnetic recording medium of
Comparative Example 2 and Comparative Example 10. Inparticular,
10 the magnetic recording media of Examples 8. to 10 and Example 35
to 37 where the W content of the second undercoat film 2B was from
30 to 60 at% provided both excellent noise properties and high
coercivity.
It is seen from Fig. 4 and Fig. 8 that the magnetic recording
15 media of Examples 12 to 17 and Examples 39 to 44 where the second
undercoat film 2B of the non-magnetic undercoat film 2 was made
of a Cr/V-base alloy and the V content of the second undercoat
film 2B was from 2 to 30 at%, provided excellent noise properties
and high coercivity as compared with the magnetic recording medium
20 of Comparative Example 3 and Comparative Example 11.
It is seen from Fig. 5 and Fig. 9 that the magnetic recording
media of Examples 19 to 23 and Examples 46 to 50 where the second
undercoat film 2B of the non-magnetic undercoat film 2 was made

of a Cr/Mo-base alloy and the Mo content of the second undercoat

25 film 2B was from 2 to 25 at%, provided excellent noise properties
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The coercivity and read/wite properties of the magnetic 20 recordi ng
medi a manufactured in Exanples 19 to 23 and Conparative Exanpl e 4
were measured in the same manner as in Exanples 1 to 4. The results
obt ai ned are in Fi abSC|ssa S

ho
Vo cont ent 1 PHEn SEBERATLLY as crmRatese kP THOBShet T hE CEPEIIE A SR
(dB), noise ([err]V) or 25 coercivity (QCe).
- 15 - of Comparativel fxppgless end Campagpeive theampledment of the
second undercoat film2Bis 0 at%is Conparative Exanple 4.
Exanpl es 24 to Farthermore, ibMhf)seseen rfacom diabderddaadvwBakelevduflat wited by
formng a 5 second undercoat film 2B nmade of a Cr/ Nb-base all oy

(conponent g netﬂfi‘&é@or@iﬁ&ﬁﬁddﬁ Q" Exampl&E /MY RasE7 AdExaRPIRENSDito
ratio: Cr[errﬁ err] / V-base all oy (conponent rati o:

RN TR T R
structure including a first undercoat film 2A and a second
undercoat £ilm 2B provided excellent noise properties as compared
with the magnetic recording media of Comparative Examples 5 to
8 and Comparative Examples 13 to 16 where the non-magnetic

10 undercoat had a single layer structure. |
As described above, the magnetic recording medium of the
present invention provides both high coercivity and excellent
noise properties.
While the invention has been described in detail and with
15 reference to specific embodiments thereof, it will be apparent
to one skilled in the art that various changes and modifications

can be made therein without departing from the spirit and scope

thereof.

- 23 -



Conpar ative Exanples 5 to 8 10 Magnetic recording media were

manuf actured in the same manner as in Exanpmssrﬁé}mmezixepﬁ&aept for
not formng a first undercoat film 2A igci vity and
read/ wite properties of the magnetic recor di actured in
Exanpl es 24iHaa 38 gndifeppasati ve 15 Exanpl es 5 #Fasured in
the same manner as in Exanpl es 1 to 4. The results obtai ned are shown
in Table 1. - 16 -

1 1. A magnetic recording medium comprising a non-

2 magnetic substrate having thereon a non-magnetic undercoat and

3 a magnetic film, said magnetic film comprising a material

4 containing Co as a main component, said non-magnetic undercoat

5 comprising at least two layers including a first undercoat film

6 and a second undercoat film provided on said first undercoat film,

7 said first undercoat film comprising a material containing Cr as

8 a main component, and said second undercoat film comprising a

8 material selected from the group consisting of a Cr/Nb-base alloy,

10 a Cr/wW-base alloy, a Cr/V-base alloy and a Cr/Mo-base alloy as

1 a main component.

1 2, The magnetic recording medium as claimed in claim 1,
2 wherein said second undercoat film comprises a material
3 containing a Cr/Nb-base alloy as a main component and the Nb
4 content of said second undercoat film is from 5 to 20 at%.

1 3. The magnetic recording medium as claimed in claim 1,
2 wherein said second undercoat film comprises a material
3 containing a Cr/W-base alloy as a main component and the W content
1 of said second undercoat film is from 5 to 60 at%.

1 4. The magnetic recording medium as claimed in claim 3,
2 wherein the W content of said second undercoat film is from 30
3 to 60 at%. T

| ) R R
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Table 1 Non- Magneti ¢ Undercoat Fi |l m Noi se ([err] V)

SNR (dB) Exanpl e 24 2-layer structure 3.93 34.3
Conparative 5.01 32. 4 Exanpl e 5 single | ayer struct ure
5.01 32. 4 Exanpl e 25 2-layer structure

33.3 ! Conpdr-at i v&heshaghet iqy@conding nedium as claiymgg in Claafz ér
Exanpl e 6 Exanple 26 2-layer structure 4.51 34.5
Conpar at i vewhestrenijl e dadyer setoundt unpdercoat #Zili® compri2e® a mat&xdaple 7
Exanpl e 27 2-layer structure 3.55 35.0

Conpar at i Vecost ail #nd aysf/siddid Bl oy as a maih 88mponen83and the V cofkandl e

8 Exanpl es 28 to 31 Magnetic recordi ng medi a were

manuf agt ur g %Ha ]:rgg#‘lj&er hegolih0ady . except for
formng a f‘lgl; s%]a %er coa uhde flg'ig tl% E&?ﬁ{pckﬁgss o 200 A and a

second 1undercoat gl I m %"ﬁe magneélc 3, a thi %}cness f 30 A

ecording me Jiul as tlaimed in claim 1,

2 wherein said second undercocat film comprises a material
3 containing a Cr/Mo-base alloy as a main component and the Mo
4 content of said second undercoat film is from 2 to 25 at%.

1 7. The magnetic recording medium as claimed in claim 1,
2 wherein said first undercoat film has a thickness of from 25 to
3 600 A

1 8. The magnetic recording medium as claimed in claim 1,
2 wherein said second undercoat film has a thickness of from 1 to
3 200 A

1 9. The magnetic recording medium as claimed in claim 1,
2 wherein said non-magnetic substrate comprises an aluminum alloy

3 having a NiP plating layer applied to the surface thereof.

1 10. The magnetic recording medium as claimed in of claim
2 1, wherein said non-magnetic substrate comprises glass.

1 11. The magnetic recording medium as claimed in claim 1,
2 wherein said non-magnetic undercoat has a two-layer structure.
1 12. The magnetic recording medium as claimed in claim 1,
2 comprising a non-magnetic substrate having thereon a non-magnetic
3 undercoat and a magnetic film in this order.

R ) R
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Four kinds of Cr/Nb-base alloys each conprising O and Nb wer e used
havi ng a conponent ratio (at% of C[err]Nb[err], Cr[err]Nb[err],
Cr[err]No[err] 10 or Cerr]Nb[err] to prepare the magnetic medi a of

Exanmples 28 to 31 res ect.i vel ar at a

A magnktic recordng nBaf ﬁa‘ﬁﬁﬁl%q%ﬂ%ﬁlegogg ; ned r@cﬁaaﬁﬁnerl as in
Exanpl es 28 to 31, except for formng a second 15 undercoat, fil m 2B nade
of C 2n plﬁaxm:t@ﬁr a COMNbidang aldoy.protective  fayeread PROVEESSHr op&fti es
of the magnetic recordi ng nedia of Exanples 28 to 31 and Conparative
Exanpl ¢ 9 waiiel magsered £Hlm. - 17 -

the same manner as in Exanples 1 to 4. The results obtained are shown

in Fig, 6. 14. THe MagneictiRcEeiSHed Sitpus dllkdnidal torilerim aB,t he
second undercoat film™2B and the ordi nate shows SNR (dB), noise

(Lerr]y) Orcom%ris(\i?l%ré:hgﬁiﬁ{aérg@t)ic substrate having thereon a non-magnetic

3 undercoat, amagnetic film and a protective layer in this order.
1 15. the magnetic recording medium as claimed in claim 1,
2 wherein said first undercoat film has a composition that is
3 different from that of said second undercoat film.

1 16. The magnetic recording medium aé claimed in claim 1,
2 wherein said first undercoat film consists essentially of Cr.
1 17. The magnetic recording medium as claimed in claim 1,
2 wherein said first undercoat film consists essentially of Cr and
3 said second undercoat film consists essentially of a Cr/Nb-base
4 alloy having an Nb content of from 5 to 20 at%, a Cr/W-base alloy
5 having a W content of from 5 to 60 at%, a Cr/V-base alloy having
6 a V content of from 2 to 30 at% or a Cr/Mo-base alloy having a
7 Mo content of from 2 to 25 at%.

1 18. A magnetic recording medium comprising a non-magnetic

2 substrate having thereon a non-magnetic undercoat, a magnetic

3 film and a protective film in this order, said magnetic film

4 comprising a material containing Co as a main component, said

5 non-magnetic undercoat having a two-layer structure including a

6 first undercoat film having a thickness of from 25 to 600 A and

7 a second undercoat film having a thickness of from 1 to 200 .Y
- 26 -
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In Fig. 6, the case where the No content of the éwlgng{gﬁ-‘i’ HAS BBEMicoat film

2B is 0 at%is Conparative Exanple 9. Exanpl es Fipl KO8

Magnetic recording nedia were manufactured in the—sawe— TETITEr as in
Exanpl s 2&tdridfed 8ucePpid A JtoLiH8HcBat FHAM] said fiuzdens@dicdat niilk made
of a C/Wbase all oy. Seven kinds of Cr/Whbase alloys each

e S S R i A T T i

Crlerr]Werr],or Crerr err].to.prepare the magnetic. nedi a of | es 32
Co. 150 " Sefdid gnsand bhgeSebhe' iln bRt g BORRLE S AT AL dd Hod
magneti c recordi ng nedi um was manufactured in the same manner. as in
Exanplleés 32the @wurgeaststdngr of nd igr ANrRanf) alloy, afae/tdRase ialhB nade
of Cr in place of a Cr/Whbase alloy. 20 The coercivity and

read/ wei t e préopbrthase @fllidye amagreCird Mo-baser etboyli &g arentiian mmmpfonsnir.ed in
Exanpl es 32 to 38 and Conparative Exanpl e 10 were neasured in the

same manner as irp Examyl faghetfc recording Rediamudd 1ehnabings clrains@n in
Fig. 7. In Fig. 7, the abscissa shows the Wcontent of the

secondy 25 undiflef QA B2 Rrfdcdat 21dhnabRs shouse R iy B 5.

1 20. The magnetic recording medium as claimed in claim 18,
2 wherein said first undercoat film consists essentially of Cr and
3 said second undercoat film consists essentially of a Cr/Nb-base

4 alloy having an Nb content of from 5 to 20 at%, a Cr/W-base alloy
5 having a W content of from 5 to 60 at%, a Cr/V-base alloy having
6 a V content of from 2 to 30 at% or a Cr/Mo-base alloy having a

7 Mo content of from 2 to 25 at%.
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coercivity (Ce). 1%
film

'E};‘:r‘ac se where theWcontent of the
second under coat h npar ati ve Exanple 10.
Exanples 39 to 45 5 HHﬂ{dl ng nmedi a were manufactured in
t he sane manner as in ) 31, except for formng a second
undercoat film 2B nmade of a Cr/V-base all oy. Seven ki nds of

Cr/V-base all oys each conpri syuRgnerr@NfedorBife mepruMsed having a
conponent ratio (at% of Cr[err]V[err] Cr err? l‘Elerr Cr[err]Verr],

Cr[err]V[err], 10 Cr[err] WES :1CO CLOSTIREr [err] V[err] to
prepare the magnetic nedi a of Exanpl es 39 to 45, respectively.

Conpar ative Exampl endgnetic recordfngaaetiueg r@@rﬁt?ﬂié‘ﬂ@reﬂl HBrMafagnetic
manuf actured in the sane manner as in Exanples 39 to 45, except for

(oo = Sgasatealh nal0HE" ERBEeSH 2 BT ELT LIRS, o heffioee
film and optionally a protective film. The magnetic film
5 comprises a material containing Co as a main component. The
non-magnetic undercoat comprises at least two layers including
a first undercoat film and a second undercoat film’provided on
the first undercoat film. The first undercoat film comprises a
material containing Cr as a main componént, and the second
10 undercoat film comprises a material selected from the group

consisting of a Cr/Nb-base alloy, a Cr/W-base alloy, a Cr/V-base

alloy and a Cr/Mo-base alloy as a main component.

Fig. 1

This Sheet Hasp
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recordi ng nedi a manufactured in Exanples 39 to 45 and Conparative

Exanpl e 11 were nmeasured in the sanme manner as in Exanples 1 to 4,
The results obtained are shown in Fig. 8 20 In Fig. 8, the

absci ssa shows the V content of the second undercoat film 2B and the
ordi nate shows SNR (dB), noise ([err]V) or coercivity (Ce).

In Fig. 8, the case where the V content of the second undercoat film
2B is 0 at%is Conparative Exanple 11.

- 19 - Exanpl es 46 to 50 1/9 Magneti c recordi ng nedi a
were manufactured in the sane manner as in Exanples 28 to 31, except
for formng a second undercoat film 2B nade of a Cr/M-base alloy. 5
Seven ki nds of Cr/M-base alloys each conprising Cr and M wer e used

having a conponent ratio (at% of C[err]M]Jerr], C[err]M[err],

Cr[err]M[err],
| 4
Y .

L A2 12
\//\\\\\\\\\\\\\\\\_/2 Al

Fig. 1



Cr[err]Mo[err] or Cr[err]Md[err] to prepare the magnetic nmedi a of Exanpl es
46 * to 50, respectively. Conparative Exanple 12 10 A
magnetic recordi ng medi um was nmanuf actured in the sane manner as in
Exanpl es 46 to 50, except for formng a second undercoat film 2B nade
of Cr in place of a Cr/M-base all oy. 2/9 The coercivity and

read/ wite properties of the magnetic recordi ng nmedia manufactured in
Exanpl es 46 to 50 and Conparative 15 Exanpl e 12 were neasured in the

same nmanner as in Exanples 1 to 4. The r&gyl%gvﬁggggﬁed are shown in

Fig. 9. In Fig. 9, the abscissa sho tent of the
second undercoat film 2B and the ordinate shows SNR_(dB), noise
([err]V) or coercivity (Ce). 20 | @ FigO 9, ¥he c@se where the
Mo content of the second undercoat fi¥m 2R is at i s Cohparative
Exampl e 12. Exanples 51 to 54 gnek] c rg&cor g nmedi a
were manufactured by formng a second_undercoat film 2B nade of a

Cr/ Nb- base all oy (conponent 25 ratio: Cr[err]'Nb[efr]), 'a Cr*Whbase al | oy
(conponent ratio: C[err]Werr]), a
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- 20 - - Cr/V-base alloy (conmponent ratio: Cr[err]V[err]) or a
Cr/ Mo- base al |l oy (component ratio: Cr[err]MJ[err]) to a thickness of
30 [err]. Conpar ative Exanples 13 to 16 Magneti c recording
medi a were nmanufactured in the sane 5 - manner as in Exanples 51 to 54,
except for not formng a first undercoat film 2A The
coercivity and read/wite properties of 3 magneti c recordi ng nedi a
manuf actured in Exanples 51 to 54 and Conparative Exanples 13 to 16
were neasured in the same manner as in Exanples 10 1to 4. The results
obt ai ned are shown in Table 2. Table 2
Non- Magnetic Undercoat Film Noise ([err]V) SN&QQ)dﬁ}IADEHOD Exanpl e 51
2-layer structure 3.71 34.8 : Conpey at i ¥ single

O

| ayer structure 5.12 32.1 a@l e %3 @)
' eo) < N
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Exanmpl e 52 2-|ayer structure 4. 66 33.6 Conpar ati ve

Exanpl e 14 single layer structure 4.95 | 31.9 Exanpl e 53
2-layer structure 4. 36 34.9 Conparative single

| ayer structure 4.91 32.2 Exanple . 15 Exanpl e 54
2-layer structure 3. 38 35.5 Conparative single

| ayer structure 4.76 32.5 4/§xanple 16 It is
seen fromFig. 2 and Fig. 6 that the magnetic recording medi a of
Exanples 1 to 3 and Exanples 28 to 31 where the-second 15 undercoat film
2B of the non-magnetic undercoat 2 was nade of ,a Cr/ Nb- base al |l oy and

the Nb content of the second undercoat film (90) 28IMA¥30bm 5 to 20 at %
provi ded excel |l ent noi se properties and
- 21 - hi gh coercivity as conpaned wth the net & recording
medi um of Conparative Exanple 1 and rrpamti v%Ex | e %3’1
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Also," it i.s seen fromFig. 3 and Fig. 7 that the magnetic recordi ng
nmedi a of Exanples 5 to 10 and Exanples 32 to 38 where 5 t he second

undercoat film 2B of the non-nagnetic undercoat film 2 was made of a
Cr/ Wbase alloy and the Wcontent of the second undercoat film 2B was
from5 to 60 at% provided excellent noise properties as conpared

with the nagnetic recordi ng nmedi um of 5/9 Conparative Exanple 2
andConpar ati veExanple 10. In particular, 10 the magnetic recordi ng nedi a

of Exanples 8 to 10 and Exanpl e 35 to 37 where the Wcontent of the
second undercoat film 2B was from 30 to 60 at % provi ded both

excel l ent noi se properties and high M Y307 It is seen
fromFig. 4 and Fig. 8 that the nagnetic recor ing dl“og medi a of Exanpl es

t he non-nmagnetic undercoat film 2 was f ad@r/V-gase alloy and
the V content of the second undercoat WiiImPB was from2 to 30 at%
provi ded excell ent noi se properties M arf¥ hi ¥ coéNci vi®™N as conpared
with the magnetic recording nedium 20 rof~—Conmparatt+ve—Etxanple 3 and
Conpar ati ve Exanple 11. It is seen fromFig. 5 and Fig. 9 that
t he magnetic recording

12 to 17 and Exanples 39 to 44 where tp% cgnd o @ndergat film 2B of
e
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nmedi a’ of Exanples 19 to 23 and Exanples 46 to 50 where the second
undercoat film 2B of the non-magnetic undercoat film 2 was nmade of a
Cr/ Mb-base all oy and the Mo content of the second undercoat 25 film2B
was from2 to 25 at% provided excellent noise properties

- 22 - and high coercivity as conpared with the magnetic
recordi ng nedi um - of Conparative Exagpye 4 and Conparative Exanple 12.
Furthernore, it is seen fromTable 1 and Table 2 that the magneti c
recordi ng nedia of Exanples 24 to 27 and h §§ ? 54 where the
non- magneti c undercoat film2 had a two-| e Q ructure including a
first undercoat film 2A and a second undercoat film2B provi ded
excel | ent noi se properties as conpare mnCh t maget i ¢ recording
medi a of Conparative Exanples 5 to 8 npgzat i Exanples 13 to
16 where the non-magnetic 10 undercgat h a nglg | ay, structure.

As descri bed above, the nmagnetic recordlnq nedi um of the
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present .inventi on provides both high coercivity and excel |l ent noi se

properties. Wil e the invention has been ‘described in detai
and with 15 reference to specific enbodinments thereof, it will be
appar ent to one skilled in the art that various changes and
nmodi fications can be made therein wi thout departing fromthe spirit
and scope t her eof . 7/9
- 23 - .
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24 " WHAT.IS CLAIMED I S: 1. A magnetic recordi ng nedi um

conprising a non-nmagnetic substrate havi ng fhereon a non-nmagnetic
undercoat and a nmagnetic film said magnetic 5 filmeconprising a
material containing Co as.a main conponent, said non- magneti c

undercoat conprising at least two layers including a first undercoat
filmand a second undercoat film providedgyy said first undercoat film
said first undercoat filmconprising a material containing Cr as a
mai n conponent, and sai d second undercoat filmconprising a materi al
selected fromthe group 10 consisting of a Cr/Nb base alloy, a C/Wbase
alloy, a & Nbased alloy and a Cr/ Mo SELAIJYB0as a main conponent,
wherein the magnetic recording medi um as a coercivity of not |ower

t han 2400 Ce. 2. The magnetic recordi ng qedi gm as gl ainmed in claim
1, wherein said second under coat ildg i seQa négerial cont ai ni ng
Cr/ Nb-base alloy as a 15 nmin conpo t and the No<tontewt of said second
undercoat filmis from5 to 20 a0 ®. Yhe gnetic recording
nediumas clainmed in claiml, wherein } ; ercoat film
conprises a material containing a C}/VVbase aIon as a mai n conponent
and the Wcontent of said second undercoat filmis from5 to
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20 60at% 4. The magnetic recording nmediumas clainmed in claimS3,
wherein the W content of said second undereoat filmis from30 to 60
at % 1 5. The magnetic recording nmediumas clained in
claiml1, 2 wherein said second undercoat filmconprises a material

3 containing a Cr/V-base alloy as a main conmponent and the V content 4
of said second undercoat filmis from2 tg,0 at% 1 6. The
magneti c recording nmediumas clained in cl a| m1l, 2 wherein said second
undercoat filmconprises a material 3 cont aining a Cr/ Mb-base all oy as
a mai n conponent and the Mo 4  content (9@2 §egpend undercoat filmis
from2 to 25 at% 1 7. The magneti rgco I ng nedi um as cl ai ned
inclaiml, 2 wherein said first der goat | m gas a Ahi ckness of from
25 to 3 600 [err]. 1 8. gThe gneyi ¢ Cecorgyng nmedi um as
claimed in claiml1, 2 wherein sai @Qsecand uidler cgat figm has a thi ckness

of fromlto 3 200 [err]. m N N
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1 : L 9 The magnetic recordi ng nedium as clai rreﬂ n czal m? g‘ﬁ”‘%

wher ei n said non- magneti ¢ substrate conprises an alu /h;NI ﬁrh_EHi'w ng

a NP plating layer applied to the surface thereof.

magneti c recording mediumas clained in of claim 2 1, Elelpnm@l di
ne

non-magnetic substrate conprises glass. 24 114 he rag
recordi ng nmedyvHATRES cLAIMED j97 claim1, 2 wher ei n [sa-e—Ror—raghetic|
undercoat has a two-layer structure. 1 12. |The nmagnetic recofding

mediumas clained in claiml1, 2 conprising a non-nmagn
havi ng thereon a non-magnetic 3 under coat and a magnetlc filmin this

order. 13. The
magneti ¢ recordi nd* MASNGHE 22cxAing raedivm E‘PrHP'iﬁ'"iQ anpn- mﬁGﬂE%SUbSttaiﬁpH si ng
a protective | ayer provi ded on 3 said magnetic film 1

14. The maghaving therania Rgnrreagnaticasndsredatemad amagaetic filBy, said magnetic

5 film comprising a material containing Co as a main component, said non-
magnetic undercoat comprising at least two layers including a first undercoat
film and a second undercoat film provided on said first undercoat film, said first
undercoat film compris'ing a material containing Cr as a main component, and
said second undercoat film comprising a material selected from the group

10 consisting of a Cr/Nb-base alloy, a Cr/W-base alloy, a Cr/V-based alloy and a

Cr/Mo-base alloy as a main component, wherein the magnetic recording

medium has a coercivity of not lower than 2400 Oe.

2. The magnetic recording medium as claimed in claim 1, wherein said

second undercoat film comprises a material containing Cr/Nb-base alloy as a

main component and the Nb content of said second undercoat film is from 5 to

20 at%.

3. The magnetic recording medium as claimed in claim 1, wherein said

second undercoat film comprises a material containing a Cr/W-base alloy as a

main component and the W content of said second undercoat film is from 5 to

20 60 at%.

4. The magnetic recording medium as claimed in claim 3, wherein the W

content of said second undercoat film is from 30 to 60 at%.

——————————
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2 conprising a non-magnetic-syb e, bavi ng thereon non J:manet Lc
undercggt a gagnetlc flgl m a §§ Sﬁéf Ef‘?\ﬁe‘-'ﬂ yer in thiis order. .
15. the magnetic recording Dhined{inclaim1, $% AFMBQH ai d
first undercoat filmhas a corrp05|t|on that s 3 dlfferent fromth t of

said second undercoat film 1 1627 The magnetijc recording nedi as

claimed in clitbiided or?sald‘ﬁ’fh‘fru‘?lyarc%%ﬁlrﬁ \dad il eRGSeak:

essentially of |c recordi ng mediu cl ai mred

in claiml, atfllmc nsi st sentlallyof
C and 3 sa?tg ”?@%’ﬁé”lfiﬁ@?%%{gtﬂ ?ﬁ@ﬁ% 5 OB ts?%ﬁ’qci rbqf ergogt fillh- base
4 al l oy having an Nb content of from5 to 20 at% a C/Wbase alloy 5
having a Wc 1Sy afm%tﬁf'g'n eleged from the group.ceasisting pby QiédNk-hase alloy,a v
content of from2 to 30 at% or a Cr/M-base alloy having a 7 Mo cont ent
of from 2 to @6riydase alloy, a Cr/Viigase allaysantea iCo/Mebesalalay azdimanconpri si ng
a non-magnetic 2 substrate having thereon a non-nmagnetic undercoat, a

magnetic 53 cohiponemdvheirthechaysetic ledbiding hiediumh B85 a codirelvitpengdt ¢ film
4 conprising a material containing Co as a main conponent, said 5

non- magnet i C |p\eetHePad4adremeng a two-1ayer structure including a

=]

19.  The magnetic recording medium as claimed in claim 18, wherein said
first undercoat film consists essentially of Cr.
20.  The magnetic recording medium as claimed in claim 18, wherein said

10 first undercoat film consists essentially of Cr and said second undercoat film
consists essentially of a Cr/Nb-base alloy having an Nb content of from 5 to 20
at%, a Cr/W-base alloy having a W content of from 5 to 60 at%, a Cr/V-base
alloy having a V content of from 2 to 30 at% or a Cr/Mo-base alloy having a Mo
content of from 2 to 25 at%.

21. A magnetic recording medium éomprising a non-magnetic substrate

—_—
th

having thereon a non-magnetic undercoat and a magnetic film, said magnetic
film comprising a material containing Co as a main componént, said non-
magnetic undercoat comprising ai least two layers including a first undercoat
film and a second undercoat film provided on said first undercoat film said first-
20 undercoat film comprising a material containing Cr as a main component, and
said second undercoat film comprising a material selected from the group
consisting of a Cr/Nb-base alloy, a Cr/W-base alloy, and a CrN-base alloy as a

main component.

AR AR
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6 ' first undercoat film havi ng a thickness of from25 to 600 A and 7 a

4 “under ¢ . : .
_setz:gn_, undercoat filmhaving a thickness of from1l tRWCEMENT SHEﬂ;

on said first undercoat film said first undercoat fliljm conprising h
material containing C in a ratio of 50 at% or nore, ~alid‘?rsTBETBri?dwqunJlercoat
film | conprising a material selected fromthe groyp consisting pfia
Cr/ Nb- base al |l oy, a Cr/Whbase alloy, a CrN-basg alloy and a Cr/ M- base
alloy as a main s conponent, wherein t magnet i c Lecardi ng nediumhas a
coercivity of not | ower than 2400 : 19. The magnetic

recordi ng negidiides of |séid7ﬁt@t uﬁ'déﬁc@bﬂﬁlﬂrﬁsamé?um&@bﬁ film comprigigg aunder coat
filmconsists essentially of ) . The magnetic recordi ng nedi um
as clained i 0

essentially g}ﬁ%ﬁélger?ﬁaslg ecljs@cborbn eszog%ta/f ﬁoré”%% EQ@énJ uﬁ{@r&gé‘t:ﬁem lally

f Cr / Nb-
or a bggu%p?ils{no ama erlaq sepected ﬁSPnt ntgrgup consus{l5 ing 8f a(a:r/Nb base alloy,

/i ded

#a)

a Cr/W-base alloy, a Cr/\/-base alloy and a Cr/Mo-base alloy as a main

(V)

component, wherein the magnetic recording medium has a coercivity of not
iower than 2400 Oe.

18.  The magnetic recording medium as cla.imed in claim 18, wherein said
first undercoat film consists eséentially of Cr.

20. The magnetic recording medium as claimed in claim 18, wherein said

10 first undercoat film consists essentially of Cr and said second undercoat film
consists essentially of a Cr/Nb-base alloy having an Nb content of from 5 to 20
at%, a Cr/W-base alloy having a W contenf of from 5 to 80 at%, a Cr/V-base
alloy having a V content of from 2 to 30 at% or a Cr/Mo-base alloy having a Mo

content of from 2 to 25 at%.
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at% a.C/Whbase alloy having a Wcontent of from 5_L_Q_ﬁﬂ_a.t_%_a—GF-N;base
a_l_,_l_Qy_,..hg'\‘/_iyhg a V content of from2 to 30 at%or a drREHAt@BMEW SHEETavi ng a

|
Mo Wcontent of from2 to 25 at% -

¥

110CT 2000

27

provided on said first undercoat film, said first undercoat film comprising a
material containing Cr in a ratio of 50 at% or more, said second undercoat film
comprising a material selected from the group consisting of a Cr/Nb-base alloy,
a Cr/W-base alloy, a CrN-bése alloy and a Cr/Mo-base alloy as a main
5 component, wherein the magnetic recording medium has a coercivity of not
lower than 2400 Oe.
19.  The magnetic recording medium as claimed in claim 18, wherein said
~ first undercoat film consists eséentially of Cr.
20. The magnetic recording medium as claimed in claim 18, wherein said
10 first undercoat film consists essentially of Cr and said second undercoat film
consists essentially of a Cr/Nb-base alloy having an Nb content of from 5 to 20
at%, a Cr/W-base alloy having a W content of from 5 to 60 at%, a Cr/V-base
alloy having a V content of from 2 to 30 at% or a Cr/Mo-base alloy having a Mo

content of from 2 to 25 at%.
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