24 February 2006 FLEXI BLE MAGNETI C RECORDI NG MEDI UM 5 BAGRGREGRS &2%6rHe

| NVENTION Field of the Invention The present invention relates to

hi gh-density nmagnetic recording nedia, and particularly to a flexible
magnetic recording nediumthat is preformatted by magnetic transfer,
suitable for high-capacity nmagnetic disks. Description of the Related Art
10 Wth an,increase in the quantity of data, there is demand for a
magnetic recording ”quiLlE?ItBll%t mﬁmh%&@eah&oﬁgrigby dRepi ty, lowin cost,
and capabl e of high-speed access to a desired bloc of data. As an exanple
of such a magnetic recording nedium there is known a high-density
flexible disk. In realizing the |arge 15 nenory capacity, a so-called

tracki ng servo techni que 4 j eni-d arrow data track is
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scanned accurately with a nagnetic head to generate signals at a high

signal -to-noise ratio (S/ Ngiakio)e Rhay§n a0 kORI tant role. In the
tracking servo technique, atracking sefrvo stgnal, an address data signal
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' Description of the Related Art

S 10 Withanincrease inthequantityofdata, thereisdemand:
for amagnetic recording medium that is large in memory capacity,
low in cost, and capable of high-speed access to a desired block
of data. Asan example of such a magnetic recording medium, there
is known a high-density flexible disk. In realizing the large

15 - memory capacity, a so-called tracking servo technique,_in which
the width of a narrow data track is scanned accurately with a
‘magnetic head to generate signals at a high signal-to-noise ratio
(S/N ratio}, plays an important role. In the tracking servo
téchnique, a tracking servo signal, an address data signal, a

20 reproduction clock signal, etc., are “preformatted”, that is,
‘recorded in advance, on a disk at predetermined intervals along
one rotation thereof.

The magnetic head is accurately positioned over a

desired data track by reading out the above-described

25 ' preformattedsignalsandtheﬁtorrectingitsposition. Existing

- pre-~formats are recorded on disks one sheet at a time, one track




In addition, pre-formatting is tinme-consun ng and ther efoFebruag@apées a

| arge part of the manufacturing cost. For the purpose of reducing the
cost, nmethods have al so been proposed, in which pre--formatting is
perfornmed not one track at a tine, butbymagnetic transfer. As disclosed in
-Japanese Unexami ned Patent Publication No. 63 (1988) -183623 and u. S
Patent No. 6,347, 016, for exanple 10 am croscopic | and/ groove'' pattern

corresp dln dat SLg formed in th urface of a substrate. The
surfacegg glmgfer %%arrﬁgglcaggd ped” Wi ?%Cé &efronagnetlc thin film

-formed on at | east the | gnds f th I nd/ gr oqyv prern, s ht into
contact with theaﬁ ARy qi‘qla nﬁi&ﬁ:eec'edaﬁ c%PdI—”%g Pﬁegtlsore}?dp Q}%gml ch 15 .
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10 - amicroscopic“land/groove”patterncorrespondingtodatasignals

is formed in the surface of a substrate. The surface of a maste_r
carrie;,.equipped with a ferromagﬁetic thin film formed on at
least the lands of the land/groove pattern, isbrought intocontact
-with the surface'of a magnetic recording sheet or a disk whiqh
15 héé a ferrbmagnetic thin film orx ferrémagnétic powder coated
layer. 1In this state, by applying an AC bias magnetic field or
a DC magnetié field and exciting the ferromagnetic material of
“the land portions, a magnetization pattern correéponding to the
1énd/groove pattern. _islmagnetically transferred to the magnetic

 ‘20 '.rrecording medium.

| In the abové-de3cribed'method, the lands of a

1and/grqove pattern formed in the master carrier are brought
into intimate contact.with a magnetic recording medium to be
preformatted, and at the same time, thé ferromégnetié materia;
25 édnsti_tuting the lands .is_excited. In this way, a predeterrﬁined

format is formed in the magnetic recording medium. Because




the tine required for pre-formatting is extrenely short 24#&sbdesczidsed
above, the. magnetic transfer is advantageous in that it can perform
pre-formatting accurately and in a short time. However, if nagnetic
transfer is performed repeatedly on a nagnetic recording medium the
master carrier surface will be flawed by an abrasive contained in the
magnetic 10 recording medium As a result, the quality of recorded signals.
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willbedegradedanditwillbecomedifficulttoperformrecording
on a plurality of magnetic recording disks or a long tape length.
- Since the abrasive in the magnetic recording medium is
iﬁdispensable to maintain the high electfomagnetic transfer
15 éﬁaracteriétic and durability of the magnétié recording medium,
| theabove—describedproblembannqtbeovércomebysimpiyreducing

‘the quantity of the abrasive.

Capal . In addition, if magnetic transfer is performed

‘repeatedly on magnetic recording mediums, there is another
 _20 .-problemthatthemastercarriersurfacewillbegraduallycorroded
byvinylchloride,etc.containedihthemagneticrecordingmedium
and therefore the quality of signals recofded.will.be degraded.
.To enhance the quality of trarsfer in the
above-described magnetic transfer, it is necessary to make the
25 - ga;)between‘thelnaster Carrier‘ana.theJnagneticrrecording1nedium

uniform. However, as it is difficult to keep the gap uniform




dropouts will occur in the nagnetic data transferred to2#irebruaagresi c

recordi ng nedium and therefore signal quantity will be degraded. In the
case where the signals recorded are servo 10 signals, the tracking function
is not sufficiently obtained.. As a result, there is a problemthat

reliability will be reduced. The contact between the magnetic recording
medi um and the naster carrier can be enhanced by pressing the entire back
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10 " signals, the tracklng function is not sufficiently obtained..
As a résult, there is a problem that reliability will be reduced.
‘The contact between the magnetic recording medium and
the master carrier can be enhanced by pressing the entire back .
surface of the master carrier with uniform pressure by elastic
15 méans (see‘ Japanese Unexamined Patent Publication No.
7{(1995)-78337).
The master carrier is usually generated by a
- l‘ithog'raphicrmethod',l a stam_per method, ete. Since the master
ca;‘rier g_eneratéd by these methods has a warp of about a few
- 20 10 micrometers to a few 100 micrometers, it is difficult to apply
uniform pressure to the entire surface. Therefore, it is
cdntemplated that it is difficult to apply uniform pressure to
- theentire surface by simply removing a warp in themaster carrier.
Inaddition, if amagneticdisk is rotatedat high speeds,
25  and a magnetic 'head 'is repeatedly pos-iti'on'ed over the required

data track on the magnetic disk over a predetermined time (e.g.,’




Howeve/ .when tracking servo si gnal S, an address data g_h@;:gb,g,g@lzoog

. reproductl dgn .clock signal, etc., are prerecorded on . -15 a nmagnetic di sk by
a master carrier (rragnetlc transfer) a lubricant for the magnetic disk is
accunul ated on the nmaster «carrier and makes it difficult to magnetically
transfer the signals to the magnetic disk. That is, while a lubricant is
required to nmaintain the durability and flawresisting property of the
magnet i c2@9 dio 30Pheoh i dincaritidgls- e rxti e enrdmopmede) griheredtheirgnal s are
prerecorded on a great nunber of magnetic disks by a master carrier.
‘SUMVARY ©Fe THE o s\vibifée (ﬂilaﬁrsbmﬂlhmrdwminmmsdﬂskiswmdeordMeabm made in
view of the above-described circunstances. Enbodi nents of the present
i'nventi dneseakorde@rmlmmddo@d blamd eAgRetsi @il@cocding roedi wh that s
capabl e of- i ncreasing the nunber of rmagnetic transfer cycl-es, by

prevent i cguséawst £i.awsdac thei meggm@tid:\eiissusﬁaﬁecefljaammaelredardﬂi@n whi | e

. .maintaining the high electromagnetic transfer 5 24 February 2006
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- Enbodi nents of the invention seek to provide a flexible nmagnetic recording
nedi um t¥hatatslizpabbe. offhianciessiang ubhd cantnhier iptispenshblet Eamsf er

- cycles, by preventing the surface of a master carrier from being corroded.
Enbodi mEmagnat i ¢ bd skey drtdansespekabm grex’t defaukbhexidid €he Aagadtild tiyecor di-ng
medi um whi ch i s capable of reducing signal dropouts during nagnetic
‘transf eramahdf basrares hor g natopriatly tof  tHy niejridigid ki skat.i mat e cont act

_:bet ween the recording nmediumand a
J . However, when tracking servo signals, an address data
' 10 ‘ signal, a reproduc.tion clock signal, etc., are prerecorded on
a magnetic disk by a master carrier (magnetic transfer), a
- lubricant for the magneti—c disk is accumulated on the master
carrier and makes it difficult to magnetlcal].y transfer the
31gnals to the magnetlc disk.
15 - ' That is, while a lubricant is required to maintain the
durability and flaw-resisting property of the magnetic disk,
. the Lubricant is obstructive when predetermined 51gnals are

N B 7 prerecorded onagreat numberof magnetlc disks byamastercarrier.

SUMMARY OF THE INVENTION

Embodiments of present invention have been made in view of the
above-described circumstances.

Embodiments of the present invention seek to provide a flexible
magnetic recording medium that is capable of increasing the number of
magnetic transfer cycles, by preventing flaws from occurring in the

.surface of a master carriler while maintaining the high electromagnetic
transfer S




master carrier sufficient. Enbodinents of the inventionzseekubs J0ogvi de a
flexi ble magnetic recording nediumand a fabrication nethod thereof which
are capabl e of assuring the long-termstability of the quality of recorded
signals, by preventing a |ubricant for the recording nediumfrom being
transferred to a master carrier where predeterm ned signals are

- prerecorded by nagnetic transfer, while maintaining the durability and
flawresisting property of the nmgnetic recording nmedium In accordance

with a fichstadspectief e Rresenity B¥eRhi Ofagndtigr ge&éroar ewnggplu@ flexible
magnetic recordin rredl umto which data is transferred bei nq ought

into intinmat e ERAHEERRI OF FPendVEPTEN r PEFK WhP cRTA%EIS ‘Paﬁ&l?

pattern mgne&pondemdmg trikeiidat ahand iad Seaﬂfleﬂﬂea cSﬂrﬁﬁﬁﬁeéMl(ﬂ%e tMaah S

har dness magpeti ¢ recordin um cqnpri si

substr at elm%% non- mngn |gcrla§ggrr FTdeE n%rf% V(?n WerEosUEE ‘ge 2’% February
- 2006 on taheasttﬂgcst:aat:een ﬁrbmequl tedragieder, wherei'n the magnetic | ayer

- contains an aPrasi@.e0MRE $i,a9 ;di,aqpnd, p@éé}l CLS’SSW{S' Sf a%e%?%g a%artl cle

size is 0.03 to 0.5 m and the dianond particle con f rasive is
in a ranfedeRtic 1recerging Wé@l%rwm@@gr?@tu%apapém@ asduaimedsignathe

nmagnet i ¢ gkayfits ldirihg higsdciaspeshsQfr tHEa RBSENnd rg/l%lafahoauam% average
particle_site of the dianond particles may be in a range of 0.03 'to 0.5 pm

and pr ef 8Y dBti 0 tEe 1 Hig&2bt ?P”GS‘CFobeflt“@eﬁmtherh"@coafl%ﬁt?dﬁ%tqrﬁ é content
may be |maaterxata:gewér QuErieidnomt % of the ferromagnetic powder and
preferably in W% 1In accordance wyth a iecond aspect

of the present™>9 nvgﬂﬁ oﬁ9 %ﬁgremvgmﬁrod\/l at9 | BXYHI% maghetf®lfecor di ng

medi um magnetic recording medium and a fabrication method thereof which
are capable of assuring the long-term stability of the quality of
_recorded signals, by preventing a lubricant for the recording
medium from being transferred +to a master carrier where
predetermined signals are prerecorded by magnetic transfer, while
maintaining the durability and flaw-resisting property of the
magnetic recbrding medium.

In accordance with a first aspect of the present invention,
there is provided a flexible magnetic recording medium to which
data is transferred by being brought into intimate contact with a
master carrier which has a land/groove pattern corresponding to
the data and also has a surface whose Moh’s hardness is 6 to 10,
said magnetic recording medium comprising: a substrate, a non-

magnetic layer, and a magnetic layer coated




to which data is transferred by being brought into intipaFebreptooet Wth a
master carrier which has a nagnetic pattern corresponding to the data, the
magneti.c recordi ng nedium conprising: a non-magnetic substrate, a

non- magnetic layer, and a magnetic |layer fornmed on the substrate in the
recited order, wherein the magnetic |ayer includes pol yurethane resin
which contains in a range of 0.05 to 0.7 neqg/g at |east one kind of polar
group selected fromthe group consisting of -SG8M -0sBM - P=Q(OM 2,

-0 P=(0 2i, and. - where M represents hydrogen ato kal i netals,
or an agn?%n‘:c%emsélgf Jfaéned(ltn hgﬁ%oﬁefﬁgg?h%ﬁ er’rgg?%el@o%g%ﬁ?aqn?g%‘ﬁaiﬂ%ror

. great er obntdigsquantabtysofe atdmprésims didamentiheamagrietsi whbayeavedayet he
second agpgct.Qf 71,24 4a present i nyent | t

af or erren??onecc} one- .iln%?@f@p%?a&%?mo%%ﬁdn%@éb&éafnﬁﬂé gafntggﬂ%f Q%?toeftto 0.7
meq/ g, pPEefErabiBrasAve tange dframgel ofo C0l5teed/ Gte avfdl fayremeyngiricf er abl y

~in a rangeeddr QoRedithdd 4n MRILGgnde: akgeenenti oned pol yuret hane resin
content may be 60 wt% or greater_ of the quantity of all resins in the

magnetic | ayet® atitf prigitér 4BP§CT 0° Tt RSP GeERE el NVIRtiRAY BRC 1BPTA9% That
is, all paesidle kshzé her rrgnalamorddayalt iEne Daapoby ufrethanaqs est ro. o3n

accordance with a third aspect. of, the present .inveption, _there i s provided
a flexi b?cé .ﬁﬁaéné?“i canﬁeggfglgﬁaéa%d’irhn?t G2RAT cRE a? '8 Ordndfer "8§ by being
brought dmndnpeneideconbiaatt way hba inmastangc aitr 0et whischthast ahe
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medi um conpri sés a non- magnet| substrate, a non-magnetic layer and a
magneti ¢ | ayef comcoddante t eitdubst r seeondh tdmpreactci téd bdhelerprefsat

relation§ﬁ“dﬁt§%hwf%ﬁére is provided a flexible magnetic recording medium
‘ to which data is transferred by being brought inte intimate
contact with a master carrier which has a magnetic pattern
corresponding to the data, the magnetic recording medium
comprising: a non-magnetic substrate, a non-magnetic layer, and a
magnetic layer formed on the substrate in the recited order,
wherein the magnetic layer includes polyurethane resin which
contains in a range of 0.05 to 0.7 meq/g at least one kind of
pelar group selected from the group consisting of -80sM, -0S0;M, -
- P=C(0OM}),, —-0-P=0(OM);, and -COOH {(where M represents a hydrogen
~ atom, alkali metals, or an ammonium salt)and the polyurethane
resin content is 60 wt% or greater of the quantity of all resins
‘in the magnetic layer. -

In the second aspect of




the Mh's hardness (X) of the surface of the master carz4 esbrad¥l 20be Knoop
har dness (Y kg/ nm2) of the surface of the nagnetic recording nmediumnay be
represented as 1 < Y/ X 7. The Knoop hardness of the surface of the magnetic
recording mnediumis nmeasured by a Knoop hardness test. \Wen the |ength of
the | onger diagonal of a rhonbic indentation produced with a |load of P kg
by a dianond indentator is designated as 1, the Knoop hardness is
expressed as 14.22 P/ 12 (kg/m®) In accordance with a fourth aspect of the

pr esent dventi op lItve%re S row red afle cr%lbl e gargcﬂ éecor di ng nmedi um
to which® 2p4rer5e8r VAT 2008 dafacf e RGP RAIRY lpf’ & B D& ng
br ought may dod il patengc @ft &c01 vitd 9.8 mras/fqar maferdrlywinch hagyea of
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medi um conprising: asubstrate, dloea non- gnetlcgf%yer and a rmagnetic
| ayer co®t@®®-on the substrate in the recited order, wherein, a first

coating sol uttian FRkehdloRdat H&1 B ARGNEIIsE ! @&%mcgatawsfsoa withl St
lubricant in a range of 1 to 20 wt % of _non- magneti c powder contained in

t he non- fagAetater| %themﬁ‘é?%lﬁyaOfséébnae%’daﬁ i'My 61 GePBRtForlaSEni ng t he

- magnet i Cah@yiiefeoaBiai Ng ﬁt9 SACQRdatdr IIﬁaJﬁ&y\MB aboiwczl/ 4nat 1gssiof the
first | ubr| cant | nne %ga wherein, the fi %hand second | ubricants are

sing ?eétla lmﬁ?réﬁnatyhgen%glﬁ'étrl nSféP-is perforned. The

| i qui ds ats npera
first lubri cam aaedrddreces @dbhda | thirridc appeatayp fh&he here ssane ioverdiibher ent i n

ki nd, 'ftﬁé‘%\’ & P Fbﬂ&’éc{jsa %Leﬁlﬁfgprﬁf%g‘éﬁﬁ ré‘éoé’éﬂhghg%&l {2 2%:‘11' iGptranst er

is perforne Irst lubrican eInaran 7 B}oof t he
non- magnétticc igowerirs fepired dyvalpeyny norpughh genigf lzttﬂeaqes agn¥gchntith a

master carrier which has a land/grcove pattern corresponding to
the data, the magnéfic recording medium comprises a non-magnetic.
substrate; and a non-magnetic layer and a magnetic layer coated
on the substrate in the recited order. The relationship hetween
the Moh's hardness (X} of . the surface of.the master carrier and
the Knoop hardness (Y kg/mm’) of the surface of the magnetic
recording medium may be represented as 1 < ¥/X 5 7.

The Knoop hardness of the surface of the magnetic recording
medium is measured by a Knoop hardness test. When the length of
the longer diagonal of a rhombic indentation produced with a lecad
of P kg by a diamond indentator is designated as 1, the Knoop
hardness is expressed as 14.22 P/1* (kg/mm”).

In . accordance ' with a fourth aspect of the present
invention, there‘is provided a flexible magnetic recording medium

to which




further preferably in a range of 4 to 10 wt % The secong4 FebiaiyGE0s may be
1/4 or less of the first lubricant in guantity and preferably 1/10 or |ess
in quantity. In accordance with a fifth aspect of the present invention,
there is provided a nethod of fabricating a flexible magnetic recording
medi um conprising the steps of. (1) stacking a non- nagnetic |ayer which.
~contains in a range of 1 to 20 wt % of non- nagnetic powder a first coating
solution being a liquid at a tenperature 9 24 February 2006 at which

magnet i ¢ taensierndghepesd OB anaRck RMRGNSLE & l@ycﬁ.{ghtm?igg contalns a
second cogli.n sowli%g on being 1/4 or |esS of t%e fi1rst [ubricant Tn
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reci ted orderespPRiidy i ngi ngha dasder R r Bgnedl ChhRasqadnd anglgrpove
pattern c i data to, be transferred, into intimte contact
with the ‘g{%@%gﬂgb%yﬁ%t TaHs &Y PhBOYRRIEETT MR YeradREd? HEREPetARD ( 3)
treating 13¥fF srasredobotlye wiubdstheat . id nthderddiextbbedspgnatdreinecgr di ng

medi um aceprsdi NgobhOidde sof iE 8l aspect foéé}glgnagggt iIg:oA_%és{i?gj?% ;ont ain an

abrasive caonprising di anond particles e average ?¥8%i s 0.03
‘to 0.5 pnt°PHReT i ambhBshatiiicentonnent rehige hef abr &si 26 way be hnna range

of 0.1t andynet%opofiess amgehie DOWERS nORLghoer. |uddie JBODSHie |ayer.
The flexible nagnet.i c recor di ngamadl um according to the first aspect has

the fol | oW g advantdge2tu e 5oF riding theh@agastt learri emntraysbe
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magnetic rathe.long-term stability of the quality of signals
recor ded %%ﬂ?l%ﬁnawghﬁg e trecfgfg%nﬁn G caPHE2RERi v dtiadds tafe runni ng

dur abi | i t&y pemperature at which the magnetic transfer is performed,

The first lubricant and the second lubricant may be the
same or different in kind, if they are liguids at a temperature
at which the magnetic transfer is performed.

The first lubricant may be in a range of 1 to 20 wt% of the
non—magnetiq powder, preferably in a range of 2 to 15 wt%, and
further preferably in a range of 4 to 10 wt%. The second
lubricant may be 1/4 or less of the first lubricant in quantity
and preferably 1/10 or less in quantity. |

In accordance with a fifth aspect of the present invention,
there is provided a method of fabricating a flexible magnetic
recording medium, comprising the steps of: (1} stacking a non-

-magnetic layer which contains in a range of 1 to 20 wt% of non-
magnetic powdgr a first coéting solution being a ligquid at a

temperature




the magnetic recordi ng medi um can be maintained. In the4 F@mb.lyezomegnetl C
recordi ng nmedium according to the second aspect, the nagnetic | ayer

i ncl udes pol yuret hane resin which may contain in a range of 0.05 to 0.7
meq/ g at | east one Kkind of polar group selected fromthe group consisting
of -S&BM -0 S&BM -P=-O(OM 2, --OP=O0(OVM 2, and -COOH (where M
represents a hydrogen atom alkali metals, or an amoniumsalt). The

pol yur et hane resin 10 24 February 2006 content nmay be 60 wt % or greater of
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magnetl c rgcordi ngrrl can be achi eved
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Ther ef or e,pddge ¢ di n_ of netic powder in the nagneti can be
enhanced, and uni ?orm spgr m%%‘ cHth e starksbdodrs anqlesiul ttreatlnc_becorres

possi bl e ttéleoﬁ*ﬁ%‘?}??dabsﬁﬂwmhehea& Nratio. In the flexible magnetic
pect, the rel ationship between

recordi ng medi gm @ggo,gfg}ag, Lo third a
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" har dness (?rﬁ‘@/ MAPeCht tHee smafgaggloaf lelyermagnet icontecHr dilng Jpedi i my be
W1 6 hol ding o ouf 1] o ant TERtErete Eol Al Hatuah THE “Haet &t @4 ior and
t he nagnetlc re&m}d%h é%ﬁﬂpaﬂ1pqg§lglge@qnﬁent of the abrasive may be in
4 range of 0.1 to-5 wt% of ferromagnetic powder contained in the
magnetic layer. The flexible magnetic recording medium according
to the first aspect has the following advantages: the surface of
the master carrier may be prevented from being flawed by the
magnetic recording medium during magnetic transfer; the long-term
stability of the quality of signals recorded on the magnetic‘
_recording medium can be achieved; and the running durability of
the magnetic recording medium can be malntalned
In the flexible magnetic recording medium according to the
second aspect, the magnetic layer includes polyurethane resin
which may contain in a range of 0.05 to 0.7 meg/g at least one
kind of polar group selected from the group consisting of -S0;M,
~0S0:M, -P=0O(CM);, ~-0-P=0(OM),, and -COOH (where M represents a
.hydrogen atom, alkali metals, or an ammonium salt). 'The

polyurethane resin

10




signal dropouts can be prevented fromoccurring in rragangbrda@@oos
~transferred to the magnetic recording nmedium and signal quantity can be
enhanced. In the flexible magnetic recordi ng nedium according to the
fourth aspect, the first coating solution for formng the non- magnetic

| ayer may contain a first lubricant in a range of | 11 24 February 2006 to
20 wt % of . non-magnetic powder contained in the non-magnetic |ayer. The
second coating solution for form ng the magnetic layer nay contain a

second | Ubri GANL YLD Sied/ & %rre!a@éls cg.i &Q%&AJ&E éybc{flcaaélw jguantity.
Therefore, the second |ubricant” can prevént ed Fr om being transferred to

the mast BRe cBAgesic Laep: hé“heF%ﬁﬁjfetreFﬁ?s%%ﬁelri cprofen Her§aet i ¢9» &F signal s

recor dedpegvddied m&etuclﬂgecwﬂoagdn&ﬂjﬂﬂbcaﬁghet@@hlt%éﬁ%!ferl np@ddi tion,
the first, and.second lubricants are liquids at a te rature at whi ch the

magnet i ¢ PPuITEr e FUPLEBEET ofhed CPReP8( B}F% CRUE PhbFT LORpvEFD gradual |y
from t heviy- mi:gmetd@ d:cayteﬁn"e@ ihetgieinet it ayeforafi her memgmet ing tar ansf er

and duri DY, l[locﬂat 15{30 o hge r%%gbglrtgﬁf)lggl ng . nedi Hm As £a result it

becomes Possi At & f t e Fty™ihd PPEWYT eSFst THE 9 3Foperty of
t he magnett¢ardedcor dihegmageeli ignretording hadiurc abhove nethhededs per the fifth

aspect, - the ngn-cf@anetis d ay. neegﬂ Lg&mgee&é&dx%%o%% Ct%d%%g on a

substrate .in the recited or a naSter carrier has a
| and/ gr o%‘i’/‘é’r’ﬁaﬁﬁé?%trcé’Plléngiﬁﬁiﬂﬁgr?f‘c}rda’tléht%J bt pahat erPEl, corensr ought

into lntimxﬁpm@aagt pYbddt drhensd agkad iRgdy rt @réé@ksf@heréf@cedatt@ieto the
st acked Next, the stacked body is treated w th heat. Therefore,

since th ? 5t RAnto % nmatgﬁ‘é’tﬁﬁnﬂ?ﬁ'ﬁﬁétllﬁl by eFagastite £4¥4%ci €31t | Penoved to
t he magnethaickayesind ameFbymh Y spersion can be achieved. As a result, it

becomes possible to obtain a sufficient $/N ratio.
- In the flexible magnetic recording medium according to the
third aspect, the relationship between the Moh’s hardness (X)) of
-the surface of the master carrier and the Knoop hardness (Y
kg/mm’) of the surface of.the magnetic recording medium may be
represented as 1 < Y/X £ 7. Therefore, magnetic transfer can be
performed‘while holding a sufficient intimate contact between the
master carrier and the magnetic recording medium. As a result,
signal dropouts can be prevented from occurring in magnetic data
transferred to the magnetic recording medium, and signal quantity
can be enhanced.
In the flexible magnetic recording medium according to the
fourth aspect, the first coating solutlon for forming the non-

magnetic layer may contain a first lubrlcant in a range of 1

11




| ility i sti ty of theretvagycioos

er), the durability and flawresisting proper
lrg%:/or%li ng nedi um can be further enhagcgd: B]I:{I E::hg)rESf;I 5141 g:bﬂja-rr?EzggéwlglGS
he present invention will be described in furt Fe¢ (
-cli_et a!ol with reference to the a](c:f:orrpan%éll gg g,rb\a}Msngsd}AQg;SIrnn-shO\I/:vil Sg éthess?ate
di agram showi ng a thernocycle ow, _ famshowing the stat
i ich a magnetic field is applied to a magnetic rec ng .
hinr\é\{:]!t;:on tog erformdirect nagnetization; FIG 2B is a diagram show ng

the state Fh #hi et sofasemagearid glowidsr beonah ]En_eijlngg_ Lstggbglg{l%l&c%%%tt? ;w th

i i i n magnetic_fie i . _
oppos Lo dract oo e TR o ALIRHIR . FeochShp e MeGse e Jhwenii ch a
I gﬁd/ gr ooVE P ECPER P fPorseeend nlubtivé cams richal si Br4 ik 1688SE€rdRd £1 ot

[ ; i 15G T eGRLALRY. Ium  DESCRI PTI ON OF THE
PREFERRED ENBODI MENTS. b0 e o ol Cie B estoanyGhtT G #4n. be
her ei naf t eprrefgné% %so& PEERY | rdeitairredi th thef emenee tardike, abhached

[ i i i i f]exible
i loagttest $daxibte sagRREi quieGQ AiMgspdhUmis @
ﬁ:aa\r/lme??i- rn{?gggfggc nedi umfo whi ch g‘éllta i's tra%nl;@erreéelﬁ?/r%ee i Btought
i ntgo inti mat%e COntact T 1%h "EINHL (G Bar #FioevaR cHn feasli taon artdibgE beate

pat t-er n- cffespermtl Agbrocaties datalagaidl sa haseRPe ikl ace whose Moh' s

e .
r [ ngtig, recording mediumhas a coating, which
ol Udes & RGn [0nSr o T ayer CAHP R dHBET (o Ty G Tbcasgmehesdsayer

cont ai ns R2Qi1deT feon ddepnpsimmyneitacnidiepaks i ehe mayhose: aweLaggrparticle

Size is OmB%netic transfer and during rotation of the magnetic recording
medium. As a result, it becomes possible to maintain the
durability and flaw-resisting property of the magnetic recording
medium,

In the fabrication method as per the fifth aspect, the non-
magnetic layer and the magnetic layer are stacked on a substrate
Vin the recited order. Then, a master carrier, which has &
land/groove pattern corresponding to data to be transferred, is
brought into intimate contact with the stacked body to transfer
the data'to the stacked body. Next, the staéked body is treated
with heat. Therefore, since the lubricant in the noﬁ—magnetic
layer can be efficiently moved to the magnetic layér (overlying
layer), the durability and flaw-resisting property of the
__magnetic recording médium can be further enhanced.
| BRIEF DESCRffTION OF THE DRAWINGS

The presént invention will be described in further

1z




to 0.5 ,um The dianond particle content of the abrasiva Februsry2906 r ange
of ‘0.1 to 5 wt% of ferromagnetic powder contained in the magnetic |ayer

13 24 February 2006 The use of a small quantity of dianobnd particles
“renders it possible to assure the durability of a magnetic recording
medi um and can al so reduce an adverse influence with respect to nagnetic
mat eri al cohesion and other defects in the magnetic 5 layer. Consequently,
noi se can, be. con

7 ner cachRe Eh Rt G g T B R R i b ol

obtai ned. The. avai e Jpart 1416 A A G PROS L RSRATRRACI 62000 cont af ned
ange of 0,05 {0 0C P hne i aheiagerat Partrbed ndtfaneBed iy § 5" °
adi ] o513 et Bl Eraene Ll RiRE B H b AT RENGS oo i s 0.5

or greater, the 15 master carrier is easily flawed during magnetic

tPansf er® RO FOTh L G eadbid et 124 W4 ficult to achieve the long-term
stabilit f th ity of, .si I d . ti di nc
edium and i n SR PBrE RGO GRShRETRY GRS Shp iR POt RRCERL | on,
. the di d ticl i.ze refe to th [ Si f h,20 di d
barti cl BT ey (1 ST H RO S iy P E THasur od

I f 500, ticl t ted, r f 1. . g i ssion.elect
o T R S oL i TR BBRARERSE 01 1o
- meig%?lggrcent_(wn o) of the ferromagnetic powder and preferably 25 in a
fange SHFEFIE 3 M 1f it is less than 0.1 wt% then

10 ' FIG. 2C is a diagram showing the state in which a
land/groove pattern formed in the master carrier is transferred
magnetically to the magnetic recording medium.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
'Embodiments<xEthepresentinventionwillhereinafter
i5 be described in detaill with reference to the'attachedﬁirawings.
' Afirstflexiblemagneticrecordingmediumiséflexible
magnetic recording medium to which data is transferred by being

in - bfought into intimate coﬁtact with é master carrier which has

| a lahd/grQOVE'péttérn corresponding to the data and aIso has

20 ‘a surface whose Moh’ s hardness is 6 to 10. The magnetic recording

| medium has a coating; which includes a non—magnétic layer and

a magnetic léyerf The magnetic layer coﬁtains an abfasive
comprisingdiamémdéarticleswhoseaverageparticlesizeisCLOB

"to 0.5 um. The diamond particle content of the abrasive is in

'25 a range of 0.1 to 5 wt% of fe#romagnetic pdwder contained in

the magnetic layer.

13 .




it s difficult to assure durability. On the other hand24 Fébruary20084

February 2006 exceeds 5 W% the master carrier is easily flawed during

magnetic transfer. For these reasons, it is difficult to achieve the

|l ong-termstability of the quality of signals recorded on a nagnetic

recording nmedium and in addition, durability is reduced. 5 Furthernore,

the effect of reducing noise is Iessened In a: preferred exanpl e of the

di stribution of d% amnd artlg %$§ n 19|e5;¥ﬂ9 e sizeis

200% or greater 1< RS O4hveriag taﬁ“g g agr &§S ot IHe t ot al
nunmber artrcles The. nu r rticles whose siz 50% 10

"or less* gfp?ﬁeﬂég%rg APRPET cHie s(?%ar? W/ch F TR R TS acfnlgs nunber

of'diannnaigartl es. The ﬁ&XIﬁUﬁ1va nd partlcle S|§e used in

the pr eBEHE BRnoRt Foh 7 ottty ¥ s e B, st 00 o

EQSSL”rQ thi e Sl R MU RS &%@oﬁgﬁegﬁrﬁeﬁe%’i@aﬁﬁﬁfnﬁqo % number
CBove. dLaEFT bed iy i 110 BEEE FrsTor BRRs ARk oR L5 T A T o al o

iL'f ertutent dthe iyt Eﬁa?fﬁ%rflééga?%ﬁ{E%eag%?eélrﬁa%ﬁ% PPt B e der

A arenied gﬁlﬁﬁrli@i%éb%f%%if%e pigregefiErserfitag T as i tic | nore

st or B ﬁrﬁl‘e’rﬁfﬁrﬁ%@%ﬁﬁri'?rs%%%tez?,‘sr&ﬁ SRR C transtor it il

. pecome diffioult 4o achieve the | ong: (g A 0 Sl A, o

10 ' eontalned in the megnetic layer is in a range of 0.03 to 0.5
‘ ,rzm and preferably in a range of 0.05 to 0.3 pgm. If the average
particle .size isg le_ss.than 0.3 um, then the effect o.f durability
enhancement with respect to the aeldition of diamond particl..es
ie reduced. On the other hand;. if it is 0.5 um or greater, the
_15 master carrcier is easily flawed during magnetic transfer. For
these reasons, it is difficult to achieve the long-termstability
- of thequalityof signals recordedon a magnetic recording medium,
\ . and in addition, noise beeom_es high. In the present invention,
the diamond. particle‘ size refers to the maximum size of each
' 20 - diamond particle. The average particle size means the average' :
o of the measured values of 500 particles extracted randomly fxrom
a transmission electron microscope (TEM) image
. The diamond particle content is in a range of 0.1 to
5 weight percent (wt%) of the ferromagnetic powder and preferably
. 25 | in a r:a_nge of 0.3 to 3 wt%. I_f .it is less than 0.1 wt%r, then

it is difficult to assure durability. .On the other hand, if it

14




15 .24 February 2006 a magnetic recordi ng nedi um noi se &4lHebhary P@0Geased,
a'nd(:a magnetic head will be flawed. Conversely, if there are a great
nunber of particles that are too small in size, then the abrasive effect
wi |l becone insufficient. In addition, when the particle 5 distribution is
extrenely narrow, the price of dianonds becones higher and therefore the
above-described range is advantageous in terns of cost. Dianond particles

have hi gh hardpess. If dianmond particles osge distribution is.sharp are
Uoed, | 1P Wehy A1 BAEF P BGE T DL B Aot 41 ThE A ARBAG TR e el s
smal ler 10 in quantity_ than a conventi onal si ve. . Theref ore,  di anond.
parti CI@?%%dvgﬁfaéBSfig fFEiPIRe \}ite\?vﬁoidﬁgfg‘lcun%i &€, a’f’ﬁéegﬁa&g‘ﬁds t hat
are enpl oyed in the present invention . my be natural di anpnds or
Cartifi &%g'ﬁ%mb%&é t\%@or%% 1'i-‘thgogo%ltg,n dioecaqrtra)ercfcciréla di anonds
are preferred. 15 Ex | es of di anpnd gener.atin t hods are net.hod of
- genelroatniarﬁetdica%‘i’l‘a’éggg‘ag‘ﬁdﬁiu&h %%@@%%%%ﬁﬁ%ﬁ%%&ﬁfﬁ%ﬁ&gh bl ack
| ead, iron, Co, N, etc., statjc synthesis nethod in whic bl ack | ead or
f¥an r@%%w'r&é@(ﬁﬁ%&t tﬂf]gﬁfet B at it Bibssure, a

dynarmc Syniests efioc YapeL PhaSe 20 oYmibest Iehote Blgo e |y,
any, SYaLhesl s I hod, e el EPORLOLIg Lhe ol Sbs, of Aualli(y and
 const der) g oot s, and oLbel,Leasons . aLper LIS Kem 2R AU gR el ur v,
; ?br asi Voefsdtlpgmggcoi pvgrg/fcolresl .es'th%fngijnlgg}:)nodfspa]r'%igiegewqgé}s% )éizzgoif.ss 50%
10 ~ or less of the averaée particle size is 20% or less of the total
number of diamond particles. The maximum value of a diamond
particle size used in the present invention is normally 3.00
pm and p:eferably about 2.00 pm. The minimurﬁ value is normally
0.01 um and preferably about 0.02 pm. |
15 fhe measurement of thé particle distribution is made
by calculating the number of particles with an average particle
size as reference when measuring the above-described barticle
;”ﬂ L sizes..-The distribution bfAdiamOnd particles also flaws the
‘master carrier surfacé during magnetic transfer, and has
'1'20 “influence on durability and noise. IfthepartiCledistribution
) 'iswiderthantheabove—describedrange,thenaneffectequivalent
to the aforémentioned average particle size will be shifted.
That,ist'if there are a great number of particles that are too
large in size, then the master carrier will be easily flawed
'25_.7 .during magnetic transfer, it will become difficult to achieve

the,long—term_stability of the quality of signals recorded on

15




“than di

a -al f 0 | . Sili
car b?dﬁmﬁrﬁm%ﬂlaéi i Rakoh e Sm%%? bR P s

'-The par

Even in .the case where other abrasives are contained, darsdary@dob6i cl es
Wi th partrcle sizes in a predeterm ned range are contained in an anount
within a predetermned range, and therefore, the quantity of abrasive can
be consi derably reduced, conpared 5 with the quantity of an abrasive such
as alum na used al one required for durability. The long-termstability of
the quality of signals recorded on the magnetic recording medium can be

achreveglgg né%f%QPéé {Aé&ﬁ%$#8m1o§ %g%%ng%%ré% %n§mgg§gdcarr er surface

during nagn trc ran e sane 1 can 0~ assured,

and a g %ﬁérfgﬂewggig Onﬁlbaﬁ gal [28d.. Exagpl es tfr{eroet er, abrasjyves o her

ove~d8scrf bed Um 74 “abrisi Ve (e.qg.,

; d di de, b
it et Bre MR AS B ERE R e ok T S @%ﬁﬁoﬁwﬂaeaﬁﬁsspﬁ't"%&oe? gr eater
ination

| b
A RS EIRLOMAG ST e e £O T G ShehiesRe éa%ragrgr;iseqa%@eaii e "

: . h I
other 'f{‘-r%ﬁ‘e a2t ERRFRteEh o %Ss'cérﬁlh%é’cf‘%%%ﬁsyﬂe% AU en g
hei f 90% T i
ot her HE %émon%“@dn%%”ﬁég &%@%‘)?o Raemabnse HiER, Brrargls aE%ZISIS\(;eEe

20 L 1 SO0 TRnel 0065 @ﬁ;%s%@grpb%rw i, e

to the mon- nag e er;, e sur
Shat e e s SRR XaROR kol O, ol Do B PSR £RE LTl o
f@gnEtHﬁlhﬂgﬁtlty than a conventlonal abrasive. Therefore, diamond.
partlcles are advantageous from the viewpoint of noise.
The diamonds that are employed in the present invention
may be natural diamonds or artificial diamends. However, |
considering cost, cheap artificial diamonds are preferred.
15 Ezr(amples of diamond generating methods are a method of generating

diamonds under high temperature and high pressure through black

:lead, iron, Co, Ni, etc.; a static synthesis method in which

'Lﬁﬁ  black lead or fran resin carbon reacts under high temperature

and high pressure, a dynamic synthesis method,‘Vapor phase

1‘20 - -synthesis method, etc. The diamonds that are employed in the

present invention may be generated by any synthesis'method.
Note that considering the effects of durability and
a S/N ratio, a small quantity of diamonds alone are preferable.

‘However, considering costs and other reasons, other abrasives,

25 such as alumina, etc., majrbe used.with,diamOnds. In.this‘case,

itispreferable that other abrasivesbe 500 wt% or lessof diamonds.
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and non- nagnetlc | ayer should be set to optinum val ues, 2a¢epeahi2086y. .5
The particle sizes of other abrasives other than dianmonds are preferably
in‘arange of 0.01 to 2 jim Particularly, to enhance the el ectronmagnetic
transfer characteristic, narrower particle size distribution is
preferable. To enhance durability, abrasives different in size maybe
combi ned together as necessary 10 or a particle size distribution for a

- .singl b h h ff
Sty R L L
' ta t t Lt 11 dth '

Cpeo RIS a0 0 S %a?%%ﬁ‘]%e%eoﬁfhﬂaQE#’sr%%%aQ%d 'n the 15

pr esent Q%ent orn1 a need| a cube.

Fovevercs a%%ﬁiwgwwtawﬁwg%apﬁ g orofod SPahdke P eerr ac
- Ace 200 MR AR e e iregn Rl TR iy, g0
L BRSO SO Pl T e S PR "f@ N ppon
ujim | I ppon
E( Shove, UGB o ThE g Lo T Ety R RAE TG HE0pt ECBAE TGN on * 25
excopt TRETAr AT AR ol e S e ”?f%ﬂ. o C”"'af%éfb?ﬁi'ri"
S e P e st o o st A o e
IS TR EPTLTAE A o3RI P
10 ' assured, and a reduction in noise can be realized.
Examples of other abrasives other than diamonds, in
addition .to the above—described alumina abrasive {e.g., «
" —aluminaof a-ratio 90%or greater, f-alumina, etc.), aresilicon
carbide, chromiumoxide, a'—irron oxide, corundum, siliconnitride,
.15 silicon caibide, titanium c’a_rbide, titanium oxide, silicon
'dioxide, borbn nitride, etc. These known abrasives witha Moh's
hardness of 6 or greater can be employed singly or in combination.
A complex of-these abrasives (in which one abrasive is
surface-treated with another abrasive) may also be used. Inthe
| 20 ‘. case where these abrasive contain a compound or an element éther
than theirmain componént, they can be employed without lessening
their effect, if their main component is 90% or greater.
These abrasives other than diamonds may. be added to
: the magnetic layer. They can also be added to the non-magnetic
'_2'5 . layer as nece.ssary.' If an abrasive is added to the non-—magnetic

layer, the surface shape can be controlled, or the state of -
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--used in e ove

5 and haylng ferronagnetlc powder or ferromagnetic hexagéRabruafyez0ost e
powder di'stributed in a binder. In this magnetic recording nmedium the

t hi ckness of the magnetic |ayer can be made 0.5 umor less. In addition,
it has high mechanical strength and is excellent in surface snoothness.
Therefore, if this 10 magnetic recording nediumis enployed, a nagnetic
-recording 15 nmediumw th a high recording density and high durability can

- bi b f | f .th d ‘nedi il
her oi naPParBEt BB S FRE G RSP Rh HORGREEPL T Ey er TG RE L0608 Y459 or ce H
f th | f t.h di d 143 kA/ 1800
o) o Rdnfife i8S gh a%ﬁai%bg%ﬁa'rﬁ&rﬁgcfgr I;]C%o TR Bavbr L A YAt her
f 8 279 k t 143 kA/
S:Eaféﬁghéo ngt hlgﬁn?gﬁgrgéﬁﬁg %éo%%ns%g r%p?%WQ?a%$§u%%hlevghor

(Ferronggn écglv rder) A typlcal exanple of ferronagnetlc powder that is
¥rng nagnetic | ayer is ferromagnetic netal powder or

hexagonal ferrlt omder refe abl.e that ferromagnetic .25 netal
pgmder have a naﬁ% t*%i% S 1%y HrhYr Fuasivgs éghéﬂsﬁpiﬂeferable

EPaé5“ﬁﬁ?%°”$é§%%{ért$ ya%%ﬁiar?q%?*f%épﬁé&é o1 ¢ FAE G be 4
o R RSB et SRR TR oy
__contaln grglclesgge%ﬁstflﬁ%tlé%1spte%atable Tgthancedurablllty,
. abrasivesdifferent in sizemaybe combined together as necessary,
10~ or a particle size distribution for a single abrasive can be.
made'wider. Even in this case, the same effect can be obtained.
Preferably, the tap density is 0.3 to 2 g/cc, the pefcentage
of water content 0.1 to 5 wt%, the pH 2 to 11, and the specific
surface area 1 to 30 mz/g. An abrasive that is employed in the
'15 | present inﬁention may be in the form of a needle, a sphere, or
‘a cube. Howgver, an abrasive with an edge in a portion of its
form is preferred because the abrasive property is high. |
“‘hﬁﬁ - Typical examples aré.AKP~12,'AKP—15, AKP—zo, AKP—30,
AKP-50, HIT-20, HIT-30, HIT-55, HIT-60, HIT-70, HIT-80, HIT-100
 720 {Sumitomo Kagaku) ; ERC-DBM, HP-DBM, HPS-DBM (Reynolds); WA10000
| AFujimi Kenmazai); UB-20 (Kaﬁimufa); G-5, CHROMEX U2, CHROMEX
Ul(Nipp&nKagakuf;TF~100,TF—140(Toda);Betarandmnultrafine
(Ibiden); and B-3 {Showa Kogyo).
The magnetic recording medium of the present invention

25 - isbasicallythesameinconstructionaskmownnmgneticrecbrding

" media, except that a predetermined q’uantity of diamond particles -
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Cu,. Y, M, Rh Pd, Ag, Sn, Sh, Te, Ba, Ta, W Re, Au, Hp Félruary.Z2806 La, Ce,
Pr,’ -Nd, :Sm P Co, Mh, Zn,.N, Sr, B, etc. Particularly, it is preferable
to include at |east any one of atons A, Si, Ca, Y, Ba, La, Nd, Sm Co,
Ni, and Bin addition to a -Fe. It 10 is preferable that the Co content of
the ferromagnetic netal powder be 40 atomic % or |ess of Fe and further
preferable that it be 15 to 35 atomc % Furthernore, it is preferable

t hat thﬁe gglgg te}:% é) 'réi ?dge&aan§%n0£blzgst 0? 35 43t %@ n%)yngn?%n %Jt_)(aef erabl e

that the“Y“¢on erromagnetl o er 2 atom c

%Of Fe g grdgpéhﬁﬁ refgr ge%hgtr%é 1ng m ](_)UIgt(anIh %)%uggr fr g;(?re

is pre era the eht | t
| 'ii So°aEhRteshofiad Mo THER = Pl %%a%ﬁ%é%%ﬁa & Fr v BB bni ¢ %
15 aront e madd £ PRGed .a?e%?%%aﬂs%r@y BB et it ber b 01

amrerarnd nafule HEREORERb hagHer e nek ]S%’ﬁlé‘?m?%?‘??‘f‘tell%‘/%ég 4T bar um 25
substi (BP0 QL#%%%?E%%@%%\E gd&?%h@%ﬁ%f o b G TESTE 5 Fobr uar y
et oA R PR B Ll a2l R o
surfaces &ﬁ@gdwthsmet riumferrite an

conposi 1@ et U %It&“{?/‘g LhEPR ACIRPS RY E‘ieﬁﬁ"%g‘y&g p%qﬂﬁeiu ttﬁhOf aetc.
e e mIELL S DEXROOTE UL e AL RO TR Lo,
' §r0| " magnetic recording medium is employed, a magnetic recording
medium with a high recording density and high durability can
" be obtained.
A preferred example of this magnetic recording medium |
will-hereinafter be described in detail.
| 15 ‘ | -[Magnetic Layer]
-The coercive force Hc of the magnetic layér of the
‘magnetic recording medium is 143 kA/m (1800 Oe) or greater,
} . preferably 159 kA/m (2000 Ce)_ or greater, and further preferably
| 183 to 279 kA/m (2300 to 3500 Oe). ' If it is _143 kA/m or greater,
k 20 - a high recording density can be more favorably_ achieved.
| (Ferromagnetic Powder) |
A typical example of ferromagnetic powder that is used
" in the t_)verlying magnetic layer is ferromagnetic metal powder
or hexagonal ferrite powder. Ifis preferable that ferromagﬁetic

25 metal powder have a major axis length of 150 nm or less. It is

also preferable that hexagonal ferrite powder have a major axis
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Sb,. Te, W Re, Au, Bi, La, Ce, Pr, Nd, P, Co, M, Zn, N4 F&yruars200&t C.
Cereral Fy, the ferromagnetic hexagonal ferrite may .10 contain el enments
such as Co-Zn, Co-Ti, Co-Ti-Zr, Co-Ti-Zn, N -Ti-Zn, Nb-Zn-Co, Sn-Zn-Co,
Sn-Co-Ti, Nb-Zn, etc. Ferromagnetic hexagonal ferrite contains specific
inmpurities depending on materials and generation nmethods. The powder size
I's a hexagonal plate size, and preferably, the average plate 15 size is 10

to 30 n i T r area of the ferromagnetic powder in the
nagneti%é?iﬁérgPsg%fggen eﬁgﬁi'a BET nmethod is normally 45 to 80 n2/g. The

crystal 12t ce o8 o L BLOMRANCELC-o LAl PO SR 11 2
prefer 2Dt DgRAGE oPlof LAOChng, L ALeL A PIELSIG 2 R0 e averaoe
10150 A AL LULLnel, AELSEAN SoblBk | LR B 108 0k B0t u100 I

P8 15 %430 bl B0l S0LELDeT o Bl ebbe ShalcAl B b pance o S

- ferromggpety c jpowder i nermakly | range of 100 o 200 rm-12/ kg (100
to 200 enu/‘!g) l\%d\é\q{glr'efpér'ag‘ﬁy :Sﬂ'aé}?aﬁa%' (a)Igg’lf%’t %1&?’&*“#2%?@ 20 to 180

e 0) ps The, LAt 1l anofe (0 EX90onNW, Lerbl e ds R i ,a range o

- 2to préfera ihd Tahge’'o The Sat Gration magRéti zati on

@ 1S, 00T L AU ohe0uboo (O MRl 300 0 T0 o g a8

 ferromanety c owdsr {RYDSnSUEL 26 {TERL 8 5 ML AonSo s, aRe0xi de of
10 "~ is preferable that the Co content of the ferromagnetic metal
powder be 40 atomic % or less of Fe and further preferable that
it be 157£o 35 atomic %. Furthermore, it is preferable‘that the
Co content be in a range of 20 to 35 atomic %. It is preferable
that the Y content of the ferromagnetic metal powder be 1.5 to
15 12 atomic % ‘of Fe and further p:cjeferable that it be 3 to 10.atomic %.
| - Furthermore, it is preferable that the Y content be iﬁ a range
of 4 to 9 atomic $. It is preferable that the Al content of the
} -.ferromagnetic metal pewder be 1.5 to 30 atomic % of Fe and further
preferaﬁle that‘it be 5 fo 20 atomic %. .Furthermore, it is
| 20 -preferable that the Al content be.inairange'of 8 to 15 atomic %.
| These ferromagnetic pewders may be pretreated before dispersion
Eyadispersant,alubricant,asurfaceactiveagent,anantistatic
‘agent, etc.
Ferremagnetic hexagonal ferrite includes barium

25 ' ferrite, strontium ferrite, lead ferrite, calcium ferrite,

- various substitutionproductsof these, Cosubstitutionproducts,
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10 .The, SFDof the ferromagnetic powder itself is preferaphyensagidoognd 0.8
Iess ‘That is, it is preferable that a distribution of Hc for the

ferronagnetlc pomder be nmade snmaller. Particularly, - if the SFDis 0.8 or

| ess, then the electromagnetic transfer characteristic is good and the

~output is high. In 15 addition, the magnetization reversal is sharp, the

peak shift is reduced, and it is suitable for hi gh- density digital magnetic

oo 0188 | " L ATRAARLY & R SRRt DE B L REDLE ﬁ&r‘no G0 be mde

—smal | er rev n%ln makes a
p

Layer) ‘hef i ."ﬁta aySrb"at”'t&@&t.bet %Fﬂepci 3% foctirbes” oL dtvai ve,
{'ﬁérﬁg{‘ﬂmvéﬁ%ﬁ oS SRerpPERE Bt IR S B arindl s RS Sk i
aver ages pEPE T fg%%%ﬁ%f%%c%mggﬁﬁp%r%ﬁ% rs‘e’%wg%fallm‘c‘s’fpféﬁooapa?ﬂfﬁaglot "he
ﬁrce”bﬁ%ﬁtﬁéﬁﬁ TR B (SFE prere R e B oy SRR IR range of
make a EAFFTBUTOARS ke E?ﬁ‘%é%%%f%?t@fe&gw?%?l?%m ORI the
ot rengt U6k thethaghet i 471 Bert S TrGes Heseid “F%Q%q@e?bddn'ﬂ?ﬂé%%’ﬂ's'e?
Tgnet [E0F okt hﬁﬁééem?derél" Tt G e e e T o ke B 1 1
*ts praqééfaéég: Generally, the ferromagnetic hexagonal ferrite may
10 - contain elements such as Co-Zn, Co-Ti, Co-Ti-Zr, Co-Ti-Zn,-
Ni-Ti-Zn, Nb-Zn-Co, Sn-Zn-Co, Sn-Co-Ti, Nb-Zn, etc.
Ferromagnetic hexagonal ferrite contains specific impurities
depending on materials and generation methods. The powder size
is a hexagonal plate size{ and preferably, the average plate
15 size is 10 to 30 nm.
The specific surfacé area of the ferromagnetic powder
- in the magnetic layer represented by a BET method is normally
45 to 80 m2/g. The érystalﬁlattice size of the ferromagnétic
- metal powder is normally in a range of 8 to 18 nm, preferably -
‘_20 ‘:rih a range df 10 to 18 nm, and further preferably in a range
of 11 to 17.5 nm. It is preferable that the average major axis
length of the ferromagnetic metal powder be in a range of 30
to 150 nm and further.preferable that it bé in a range of 30
Alto 100 nm. It is prefe;able that the needle rétio of the
o 25 ferromagnetic metal powder be iﬁ a range of 3 to 15 and further

-~ preferable that it be in a range of 5 to 12. The saturation
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non- magnetic. However, it is normally constructed of at 2k&aBiuary Ben.
Preferably, powder, for exanple, inorganic powdler or organic powder is
di spersed into resin. Inorganic powler is 15 preferably non-nagnetic
powder. However, magnetic powder can also be used within the range that
mai ntains the practically non-magnetic nature of the underlying |ayer. The
~expression "underlying layer is practically non-nmagnetic" is.intended to
mean that the underlying layer_is allowed to have nagnetismto 20 the
ext ent T3St IRl Rt F SnAInELP FIFNIEI CHaPLUEEn 461 2oBFalthe Toder | yi ng
| ayer is not practically reduced. Non- Magneti c Powder) The inorganic
-powder %%Rﬁ%éﬁgéﬁgkﬁéﬁzégi9dﬁ?yﬂ%}d&pgnﬁﬁggogn%mﬁé%xéﬂH%§H@GE&§%§ ch as a
nmetallic oxide, a netallic carbonate a netallic sulfate, a netallic

, .25
nitridet? & FEPSRI PE b2l Biud BV mdt 49 ¢1401%9 dé0 8PE/Ihnonid e Rémtet it ani um
di oxide,_ zjnc i.de, 23 24 February 2Q06 iron. oxide, and bari ulfate are
 prefer rRE LD N WRPIRIAT HEkTiGR par PPEPELAVSLR | BUATHIE SHd ambfy
functional application neans. Titani di oxi de_and a _-iron oxide are
trt her? br Ut bRETEETARTE Ty AP FRreS of 21 Je P RESUTAOACRRgNet i c
powders is preferably in a range _of 0.005 to 2 gm However, if
 non- madtRERet FRRERR 8iSf s &rmad 1yaiey @ £28092e0ar 0cbRbi Rl * &8s /Kecessary,
- or particle distribztion i.s widened within a single non-nagnetigc. powder,

the sant’fedls SBHAIDeABBIRY PR aRarBbA BRBER, OBtt0 HonoPhe " Bhd&fl yi ng

olbett b DB e FhA i oG LA S Y DE SERCSS TSR EA or  can

_Qe made strI}BIA e’r, ia,n "a éjresaiu{ ect)jxi éccg -Qﬂecskeerass hnaercdensessasr can be obtained. In

addi ti SRt Alme® _ Y

10 The SFDof the ferromagneticpowderitself ispreferably
small and 0.8 or leés. That is, it is preferable that a
distribution of He for the ferromagnetic powder be made smaller.
Particularly, if the SFDis 0.8 or less, then the electromagnetic
-transfer characteristic is good and the output is high. In

15 racridit_ion, fhe magnetization reversal is shalrp, the peak shift
is reduced, -and it is suitable forrhigh-density digital .magnetic
'recording. In ferromagnetic metal powder, the Hc distribution

1 : cah be made smaller,-- for example, by a method of préventing

| sintering, which makes a distribution of goethite particles

" 20 better. |

| | (Carbeon Black in the Magnetic Layer)

The magnetic layer, in addition to the above-described

ab_rasive,,may contain carbon black. Preferred examples are
rubber furnace, fubber thermal, coloxr black, acetylene-blaﬁck,

25 R etec. Pfeferably, the speci:fic surface area is 5 to 500‘m2/g,

DBP 0il absorption 10 to 400 m1/100g, the average particle size
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underlyi.ng | ayer contains carbon black, it can have the2gfbbhiary 0p60f
storing a lubricant. Rubber furnace, rubber thermal, color black,
acetyl ene bl ack, etc., can be enployed. [Binders] The kind and quantity of

‘a binder that is enployed in the nmagnetic |ayer and underlying layer of

t he magnetic recording .20 nediumcan utilize conventional techniques. For
exanpl e, conventional thernoplastic resin, thernosetting resin, reaction

i i be_used. _Ther popl ast | intob
erployed 13508 AracEhdt Pang; EPORS: chllerBe bPe brod Go0M 1 stt Sl umer
onar 2900, BoLBPLECHERS A e Mo b i {100, TS o athga ggpngy T 0

and a polynerizatio egree of

I'es

Cebr et 4. 2005 0L SLRANE el kol QS LARREK 1 58115, 500 g ROl o

~copol
i nyl i de.e Vinyl inyl al cohol | ei id, | i

horyl i ottt s P e 28T B ket %fa%f?vﬁ’%%ﬁ%?w%é%-éf%%wé‘%%ca& a
| | at h . b di [ t . Vi

ateral  ERARERSE S BN SOR o LA E e R REs BB VR Hhey g et on
08T Rt E PEE boRR Ry B PR P T el Fonapstpancgent 0 11O

resin,

yne

such as
aci d,

cont ar ns™a ‘cons

resin, > TEST, . AR o
pol yester e Fatn Fle PR R i MastRRG PR Thes BRoparyeRide pol yo

15

T 20

25

ed Tesine ¢an be used singly or in 15 conbination. Preferred

.and polgéégg%agfégka niéture of pol yurethane and polyi socyanate, etc. The
above- descri i ¢

_-“e;xanpl €s are a Com)(;r{.'—%é.gorpetoifc %a’yelrea&}nderlying Layer)]

.10

The underlying'layer in the magnetic recording medium
is not to be limited in its construction if it is pfactically
non~-magnetic. However, it‘islnormally constructed of at least

resin. Preferably, powder, for example, inorganic powder or

.organic powder is dispersed into resin. Inorganic powder is

preferably non-magnetic powder. However, magnetic powder can

also be used within the range that maintains the practically

non-magnetic nature of the underlying layer. The expression

“underlying layer is practically ﬁonwmagnetic” is intéended to

+  mean that the underlying layer is allowed to have magnetism to

. the extent that the electromagnetic transfer characteristic of

the overlying layer is not practically reduced.
{Non-Magnetic Powder)

Theinorganicpowdércanbeselectedsuitablyfromamong

inorganic compounds suchas ametallic oxide, ametallic carbonate,

a metallic sulfate, a metallic nitride, a metallic Carbide, a

metallicsulfide, etc. Amongthem,titahiumdioxide,zincoxide,
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one se|lected fromthe group consisting of vinyl chlori dg4Febiuary 2006ny|
chl’ori de-vi nyl acetate copol yner, vinyl chloride-vinyl acetate-vinyl

~al cohol copol yner, and vinyl chloride-vinyl acetate:maleic anhydride
copol ymer, and pol yurethane resin, and 20 a conbi nati on of these and
pol yi socyanate. To obtain excellent dispersibility and durability in these
bi nders, it is preferable to introduce at |east one pol ar group, selected

fromth . .consisting. of - - S03 - OS0 - P=0 ( . -0 P=0
g;ﬁ?oéefyghff?fﬁhz?ﬁgﬂ%i??U%ﬁ?g?%ﬁzggﬁ?;id 1eg?iﬁgﬁfgﬁfjﬁgggéfiﬁﬁﬁzjd?ogen
group),H?%?%Wtﬁgégl%?% e}%tggbﬁgﬁ%%s%?§.m%%%F%ﬂﬁéﬁ%q%éiﬁagﬁﬁﬂ?%%§9?4

ol of g KRanY ur (Har et 81 SEPYE pR 0 rge BreR st £57 L95E HRIG GO bi nder
o in aFEngeeEros par Bt IR bt SR b RR e BRGSOV ITER erhbly 1n &
of"the BEGHBITRTY AcorarAg Yol DHPIS Pril-r Gt 5 Lo SO Rse
rmgnet | EOTREE? i TR T k] SoCHeRPUGLE] BES] STyl CoPe ety
nder | YT DG a9 Sor THEHRL 2t Agar Ty bet B Rt B PN B o,
quant | OB ne T AT E TR Tt e GRISATE hane resin.  polyi socyanate.

“@r other resins ip.a.,binder, .15 the nol ecul wei.ght of each resin form ng
“'the magnetic Iaye{b,arbt%ne%ceiludacrh’i &S oft 1 H epy“éjrer %&u“@ L3¥§%he previously

98 scribed  physi % &{eo%(?lr&ei rﬁ%ri%% eacyeesrS %r&ﬁta%tsi rcT:iazi_f(i%tc)ino lsé-rc]:?(l’,” %hge
7 surface electric resistance Rs can be lowered, the light
rtransmission factor can be made emal;er, and a desired

micro-Vickers hardness can be obtained. In addition, if the
underlying layer.contains carbon black, it can have the effect
15 of Storingea lubricant. Rubber furnace, iubber thermal, color
black, acetylene black, etb., can be employed.
[Binders]
;ﬁﬁ o - The kind and.qﬁentity of a binder that is employed in
then@gneticlayerandunderlyinglayerofthemagneticrecording
20 --medium can utilize conventional techniques. For example,
conventionalthermoplesticresin,thermosettingresin,reaction
type resin, and a mixture of these can be used. .
Thermoplastic resin to be employed has.a glass
transition temperature of - 100 to 150 C, a number average
25 moleculai'weight of 1000 to 200@0@, preferably 10000 to iOOOOO,

and a polymerization degree of about'SO to 1000. Examples are
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- perfornmed on each layer, and known techni ques rel ating pHFaprisiylzaper
coAstruetion can be utilized. Wen changing the 20 quantity of the bin
at each layer, for instance, it is necessary to 'increase the quantity o
t he binder of the magnetic layer to reduce flaws in the nmagnetic |ayer
surface, or it is necessary to increase the quantity of the binder of
underlying layer to give flexibility so that a good head touch is

opti m S IR SRR VRO oS ST S R en s o

are 26| géﬁg{fﬁé«%ﬁ%igg%@m%ﬁgin@at Sgnsi:sa’)c/{;gn%{l%&%rcﬁetyl%et %Jggrgagrhcg Oiﬁ%%ggﬁngt €

to at r 't e 'underlying er magheti c

: S-Qiisocyadate; . Q.Uldi socya ate: at e;
bl poly e Gl o EERE S et ine AR iy Paduba Ear elhpRer e ©
gty R daenh vy Tt iy B P SeRged P Rks Beh RS Foact | o
hereof L A0CLL) Nealue THERIRELLE L RYST AN oL YL g gt gl e
o LU0 b S5y SR Lo e e RS OB L 5plso 2y el on
& pol arreqori%,p;mél%tr&iyneacgécgi@digfkeydd ddiG0Macrylic reaction resin,
10 = formaldehyde resin, silicon r.esin,- epoxy~polyamide résin, a
mixtuﬁe of polyester résin and isocyanate prepolymer, a mixture
of polyesterpolyol andpolyisocyanate, amixt_ure of polyurethane
and polyisocyanate, etc. |
The above-described resins can be used singly or in
15 cémbinatioﬁ. Preferred examples are a combination of ét. least

one selected from the group consisting of vinyl chloride resiﬁ,

ivinyl chloride—vinyl acetate copolymer, vinyl chloride-vinyl

i

acetate-vinyl alcohol copolymer, and vinyl chloride-vinyl
acetate-maleic aﬁhydride copOlymer_, and polyurethane resin, and
20 --a combination of these and polyisocyanate. To obtain excéllent
dispersibility and durability in these binders, it is preferable
- to introduce at least one polar group, selected from the group
consisting of -COOM, -S03M, -0S03M, —15=0(0M)2, -0~P=0 (OM) 2, -OH,
‘ ‘NRZ: -N+R3, epoxy group, ~SH, ~CN {(where M represents a hydrogen
25 - atom or alkali métal-base, and R represenlts a carbon hydrogen

group), into these binders as necessary. The quantity of such
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20 fl uorine-contained silicon; fluorine-contained al coholt February 2006

f1 doriné-contai ned ester; polyolefin; polyglycol; alkylphosphate and an

al kali metal salt thereof; alkylsalfate and an alkali metal salt thereof;
pol yphenyl et her; phenyl phosphoni ¢ aci d; a-napht hyphosphoric acid; 25
phenyl phosphori c acid; diphenyl phosphoric acid; p-ethyl benzenphosphonic
aci d; phenyl hosphinic acid; 27 24 February 2006 am noqui nones; vari ous
silane coupling agents; titan coupling agents; fluorine-coptained

al kyl sah fepreec e @roalpkab ipmefatalshf tin hesess ;ofmoobass a of atiylak) ds of
carbon nunbers 10 to 24 (which nmay contain an_ unsaturated bond or nmay
branch)am@idfarkhér petddr&bbalis aof rdheseofLi) o K, 0 CumoRied g).

nmonohydric, dihydric, trihydric, tetrahydric, pentahydric, hexahydric

al cohol s of carbdimgsieitdat2isceRRl¢whicn iy cedeailyiag Lagat wfat ed bond
~or may branch); al koxyl al cohols of carbon nunbers 12 to 22; nonofatty
‘aci d estlke magnkfht tyecridiies rerdiom tird fiat tay raaigd es$t 8r td050Whiich odonpri ses
any one of nonobasic fatty acids of carbon nunbers. 10 to 24 (which may
cbnt ai Mmem-agat Ul ateevdsondngr preyfchedighin anchmpnalfydoi eo 80 tdric,
trihydric, tetrahydric, pentahydric, hexahydric alcohols of carbon nunbers
12 to- 22 Hiwdesh thay tordmg I yaah imnsheunagest boid yerr odEytis ancetifatty acid
-ester of 15 nonoal kyl et her of an al kyl ene oxi de polynmer; fatty acid am des
of car beacousbey snBlium 232, iand fangy @fid tanblest9fo £ afdomuyregris 8 to
~22. In addition, all or some of the above-described additives may be added

i n the restfepl afowdererand nuratbgretly ands 20 mpn-aobdnetice TDadings. For
. exanple, there are a case where additives are mxed with a magnetic
subst ance bef or e Thameamknge recordingmedium is constructedbasically
10  of the above—descriﬁedjnagnetic layer and underlying layer. At
least one of the underlying layer or magnetic layer may be formed
as multiple layers. Therefore, it is possible to:change.the
- quantity of the binder, the quantity of the vinyl chloride resin,
polyurethanéresin,polyisocyanateforotherresinsineabinder,
 15 the molecuiar weight of each resin formiﬁg fhe magnetic layer,
the quantity of the polar'group, and the previously described
-physical prOpertiés as necessary. Optimization should be
performed on eachllayer, and known technigues relating to
- multilayer construction can be utilized. When changing the
20 'quantityofthebinderateachlayer,forinstance,itisnecessary
to incréase the quantify of the binder of the magnétic layer
~ to reduce flaws in the magrietic layer surface, or it is necessary -
jto increase the quantity of the binder of the underlying layér
to give flexibility so that a good head touch is obtained. When
25 - a change is made, it is preferable to péfform optimization to

-the extent that the advantages of the present invention are
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step, a.case where additives are added in a step of kneaglFagruady Jvagnetic
substance, a binder, and an organic solvent, a case where additives are
added in a dispersion step, a case where 25 additives are added after

di spersion, and a case where additive are added imediately before
coating. In addition, after 28 24 February 2006 formation of the magnetic
| ayer, all or sonme of additives may be used at the sane tine or in
sequence ?ggggqging on the objects. After calendering (a pressurizing and

heatinge% % performed by a calendar roller) or after slit conpletion,

| ubri cant be. coated on th tic |, f age dependi th
obj et ive. [ Layert ChaUIRTT S & DGR I TG QT T Gy S A PR | ayer
St ruct j f th t di ium _The thick f th
Cubstr STECTGT e HASTGN  dG0rh 76 RRBPBim Fe BIE G ABIYT B Pafge of 10

-2 to 10 d furth f bly i 2 to 80 A :
intgrveﬁ?ﬁ%}fg?%?géﬁiq%ﬁp%ﬁiiggﬁdyﬁggwggﬁggﬁg &%ﬁ&tﬁgﬁglgﬁggl}ﬁg under | yi ng
-l ayer to enhance:-the intimte contact,therebetween. The thickness of the
" Sy eRed

t er vehT ARG TAYETS | SUPF et GE 0. 01 to 0.5 jimand further
f ly, in ‘ f-.0,.02t 15 0.5 T ti di
Pedi am b, TGS fhar oo ik (e HRGAICE IRt TR S (an
derl yi ng. .. and tic | med bath sid f
aubst r B L 1 A B B L Rl T R et ¢ 1 ayer i s

" formed 20 ly i de of bstrate..In the latter. a back coati
iray e Briott HE R RO S ot TR R RRIBARA TR | ayer  and magnet i c

layer to obtain a static charge prevention effect nd a .l -correction
tﬂﬁ%eqﬂ%%ﬁbﬁqul%*%qgﬁ%t%n etc., a prociaucq: of:cq:hese

effect.

10 ‘ isodyanates and polyalcohol, a polyisocyanate generated by
condensation of polyisocyanates, etc., can be used. These can
be employedjjléach.layer singly, orjjacombinationknfutiliZing
differences in hardening ;eactions thereof. |

[Additives]

- 15 Themagneticlayerandunderlyinglayerofthenmgnetic

recording medium may contain a wide variety of additives having
'a lubrication effect, an static charge prevention effect, a
dispersibn.effect,_a;plastic_effect, etc. Examples are silicon

oil;siliconoilnﬁijlapolargroup;fattyacidnwdifiédsilicon;

120 - fluorine-contained silicon; fluorine-contained alcohol;

fluorine-contained ester; polyolefin; polyglycol;
alkylphosphate and an alkali metal salt thereof; alkylsalfate
and an alkali metal salt thereof; polyphenylether; |

phenyiphosphonic acid; e-naphthyphosphoric acid;

25  phenylphosphoric acid; diphenylphosphoric acid;

p~éthylbenzenphosphonic acid; phenylhosphinic acid;
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~a range .of 0.1 to 4 ,umand further preferably in a r angeFebru@ry30a6 tot gm
The -above-descri bed intervening | ayer and back coating are well known in
the prior art. 29 24 February 2006 The thickness of the nmagnetic |ayer of
the magnetic recording nediumis optimzed in.consideration of the

"~ saturated nmagnetization quantity and head gap | ength of a magnetic head

t obe enpl oyed and the band of signal to be recorded. The thickness 5 of the

magneti ¢ Layer.is preferably ina range qof 0.0l to 0.5 . humand further
or of o1 abPy R HCAPARGE GIE60D3 10 0iC SORFMIRbFEB0ER! CHEAT SN bl 6 t hat
L Do oBpt a9 00 A0 iy Jhe SgELIC | BYPL B e opar ot o
The-t hi ERRESEEMREATGer A CHG Ty o e HT ATy re T SaRe B 2 to s
Pange. ofey itz G SAESpREo T sudI ST abnry BEER e SRRuR St hg e |
CHN DL 352, SEL AR oL e SoRrGFALERLLY, TRDIREREL L. FRr pstance,
practi cBPTYY Y i’ SHRERBE SRS RN ke SR e RIS T a case
Toota (106 BT Hckoog (i Bhary r8ntarBe P o o CR98 o) or
densi 1y A Re e v el it AT e G T KEUBGY T at e that
:2 ggﬁ!s gzgég;éetgtytr 021 4% MBI0E £ L 850521 09 JRAT UM ST; LN PLESEN qvention
10 " which comprises any one of monobasic fatty acids of carbon numbers

10 to- 24 (which may contain an unsaturated bond or may branch)

and monohydric, dihydric, trihydric, tetrahydric, pentahydric,

hexahydric alcohols of carbon numbers 12 to 22 (which may contain

an unsaturated bond or may branch); fatty acid ester of
15 - .monoalkyléther of an alkylene oxide polymer} fatty acid amides

of carbon numbers 8 to 22; and fatty acid amines of carbon numbers

'8 to 22.
?ﬁﬁ _ In addition, ail_or some of the above-described
additives may be added in the .ste-ps of generating magnetic and
20 - -non-magnetic coatings. For example, there are a case where
additives are mixed with a magnetié substance before a kneading
step, a case where additives are added in a step of kneading
a magnetic substance, a binder, and an organic solvent, a case
where additives are added in a dispersion step, a case where

25 additives are added after dispersion, and a case where additive

are added immediately before coating. In addition, after
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of known filmsuch as polyethyleneterephthal ate, 30 24 BalreHany 2686 S
pbkyethyyenenaphthalate, pol yi m de, polyam de, pol ysul phon,

pol ybenzooxazol e, etc. These support bodi es nay undergo a corona discharge
treatnment, a plasnma treatnment, an easy adhesion treatnent, a heat
treatnment, a dust renoving treatnent, etc. [Method of Fabricating the
Magneti c Recordi ng Mediun] The nethod of fabricating the nmagnetic

di L f.th t o nt i i ncl udes the preparation of a
coat! ng SEBR O PR Porh e hE ety e L in PORE: B GRULRE Codithg
| uti tot bstrate,. orientati t t t,,.drying, cooling, 10
cal ondeP? S b T B nG-p T denPHae ot | SPG L Ssleniby COLEES 15 20 25
, . . . ) ) h ¢
the moREFPE SUSTT dG TR T ET 0 HE SIS PRAER AP T
di i tep, d m xi t i ded before and_after these steps as
necessaly.® ERLRNGREp OIS DO D ATEINEU F WL LMo @ SURGRSANTHAD
-d i f ' ti wder , - ti owder, ., bi nder, carbon
bPack, RGPALROSN ST PEBHEELCAGURr, SHLiAiLAnPenaHES SBI NG IAEL BE added  at
t he begi nning or { the mddle of, any step. In addition, each materi al
maybe - di-vi ded and:Q%E%H FAPE Wi Ot e steps. For exanple, pol yur et hane

Ty be o vi.ded ang added i Lhe, Koading 5t Pl diopet ol on Sl p. and
| ofthenmgneficrecordingmedium. Thethicknessofthesubstrate‘
“:ﬁ - of the magnetic recording medium is preferably‘in a range of
10 .' 2 to 100 gm and further preferably in a range of 2 to 80 pum..
An intervening layer may be provided between the substrate and
théunderlyinglayertbenhancetheintimatecontacttherebetween.
The thickness of the intervening layér is preferably in a range
of 0.01 to 0.5 um and further preferably in a range of . 0.02 to
15 0.5 um. |
| The magnetic recording medium may be a magnetic'
'recording'medium.in which magnetic layers {(an underlying layer
'Qfﬁ | and a magnetic layerj are‘qumed on both sides of a substrate,
oranwgneticrecordingmedimninwhichanmgneticlayerisformed
20 .;'on only one side of a substrate. In the latter, a back coating
may be provided on the sidé opposite to the underlying layer
and magnetic layer to obtain a static charge prevenfion effect
‘and a curl-correction effect. This thickness is preferably in
a range of 0.1 to 4 um and further preferably in a range of 0.3
25 to2 um. Theabove—describedinterveninglayerandbackcdating

are well known in the prior art.
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The magnetic coating and non-magnetic coating are kneaglefemigndiopger sed by
vari.ous: kneaders. Exanples of kneaders are. a two-roll mll, a’three-rol
mll, aball mll, a pebble 31 24 February 2006 mll, a revolving mll, a
sand grinder, a szegvari, a high-speed inpeller disperser, a high-speed
stone mll, a high-speed inpact mll, a disperser, a kneader, a high-speed
m xer, a honogeni zer, an ultrasonic disperser, etc. 5 A nethod for

applying a coati solution is not particular limted. In a preferred
Torhod when the EHorESRES Tayoe REBAEH: onlEKEE ctbot i B gl vi ng a

first coati solut.ion.for the nop-magnetjc¢ layer is in a wet state, a

second THATHY ST G SP Y A8t TENFEYRTA T OGS FRE SFFuER etk

non-magnetic Jayer (i.e., wet-on-wet application). Then,. drying is

per T or MRPTFGH 24 SLO# AT iy i 476 DEPEACRENE SRS Rt f of MEne Y 1 ted

- wet-on-wet appl.icatjon nethod, the nmagnetic layer_is wuniform.in thickness,

- def ect st%‘a%ﬁ%slomeﬁi'r?d}degh% ansroefv%ﬁﬂfé%gjl, LORRF SV P S at eI HigHessh

addi tion he inti mate contact between . 15 the non-magnetic | ayer and the
gnet it Itatﬂfef“qg;n%rjr@é’(?raﬁé PrRéSE@PhaNat Mo BFPIRCTEYNEY it I%yer from

the non-magnetic |ayer is prevented. In the wet-on-wet ag&%}cation met hod,

i f the ¥B7dYd fuphbhed PretRraked Vit arasem 9 Ry - 8814@ § ob #Br SRIvagnet i ¢

‘layer is.in a wet state, the second coating solution for the magnetic 20

| ayer rdy 15ePEFHRrERISt thae Sake inne et Prid eddtilfy w®i ut .or.

after the first coating solution. In_the case where the non-nagnetic |ayer .

- and t h&GHHEHetT dAVGFelMayr BE RERAZARA by thd"Re T oRR Rt 2A S CAMISW et hod,

it is preferable to apply the first and second coating sol utiqns 25 and
hen di AR By S RS e S B SEhES T Atha TG Tt Gl ated

10 to a known magnetic multilayer can be utilized.
The thickness of the underlying layer is normally in
a range of 0.2 to 5 um, preferably in a range of 0.3 to 3 yu
m, and further preferablyina range of 1to2.5 um. Aspreviously
described, the underlying layer exhibits its éffect if it is
15 practicallj'ﬁon~magnetic; For instance, evénjjfthe'underlyiﬁg
layer contains impurities or purposely contéins a small. quantity
of magnetic substances, it can be considered to be practically
ﬁfﬁ thé same as the present invgntion. Such an example is a case
where the residual magnetic flux density of the underlying layer
7'720 --is 0.01 tesla (100 gauss) or less and the coercive force is 7.96
kA/m (100 Oe) or less. Preferably, the underlying layer has no |
residual magnetic flux density and no coercive force.
| . [Substrate]
The non-magnetic substrate that is employed in the
25 magneticrecordingmediumoffhepresentinventionisconstructed

of known film such as polyethyleneterephthalate,

30




evaporates slowy by slow drying, dianond particles arexgpspddry3dog4
February: 2006 present on the magnetic layer surface. In the sl ow drying
step, the coatings (non-nagnetic.and nagnetic l-ayers) are exposed
continuously or intermttently for a predetermined tinme to a predeterm ned
tenperature. Mre specifically, they are passed 5 through for 3 to 120 sec
at a conveying speed of 50 to 800 mimn wunder a tenperature of 20 to 120
C. The surface formation treatnent. can be perfornmed by a calender. The
cal ehdé?oli%eﬁ ettt ¥4 ioin PPt wkride et yapide iy HEPheheat
resistin roperty, such as epoxy, polyimde, 10 pol yam de, polyi m deam de,
etc. T HPI?%P ‘E‘g%ztﬂlee'i%t?n 2 Y 8UPBPT 5§ O] eSO W EPA IPASTEOM! v 100 to
400 kgﬂgf] The tenperature is in a range of 20 to. 130 C, preferably 40 to
120 C. Hiarge dhsdi@eitor adyifeing trepdteiit 1 A 938 emiiEen n the

present invention can enploy a conventional one if the 15 surface has a
Moh' s HarRH&E ot % g d-reptaaddnstd wRistorrefiny et drmeaitismtyheteast er

%ﬁgrier, the generation nethod, etc., are not particularly limted. [First
odi nent] Now, Q&leGhost o8 Fisbdiimstil nor the dMasmeddst Repredt R Megium] 20 be
described in further detail. Note in the enbodinent that the word "part" or

“parts" .representiSengihpd opdpbrisatipg i mpgresic repesderamedd ust Mast er
Carrier%% Sanpl e A) The substrate of a master carrier enployed a Ni 25
subst r &e INGhPERSGRS Herer bt @R e deher PEERAFAELBA YRtth6g2atinsr e

,specifical%x, t he di sk-shaped Ni substrate has a | and/ groove 33
' solution for forming each layer, application of the coating

solutioﬁtothesubstrate,orientationtreatment,drying,cooling,
S 10 " calendering, stamping, post-hardening, bolishing, assembly,
etc.

The step of generating the magnetic éoating and
non-magnetic coating of the magnetic recording medium includes
at least a kheading:step, a dispersion step, and mixing steps

15 'provided béforeland,after these steps as necessary. Each step
may be perfo;med in two or more stages. The above-described
ferromagnetidpowder,nonnmagneticpowder,binder}carbonblack,

S ~ abrasive, antistatic agent, ;ubriCant, and solvent may be added

at the beginning or in the mj_.ddle of any step. 1In additioh,. each

20 .-materialmaybedividedandaddedintwoormoresteps. Forexample,

polyurethane may be divided and added in the kneading step, the

_dispersion‘step, and the mixing step for adjusting viscosity

after dispérsion. |
The magnétic coating and non-magnetic coating are
: 25 kneaded and di_speréed by various kﬁeaders . Examples of kneaders

- are a two-roll mill, a three-roll mill, a ball mill, a pebble
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24 [Febryary 2006 5 pattern, in which radial lines with 24 pésttdry@bo® 5 um
are-arranged between the disk center and a radial position of 20 to 40 mm
~and the line pitch is 0.3 umat the radially innernost position 20 nm away
fromthe disk center. The Ni substrate has a FeCo30at % | ayer (soft nagnetic
| ayer), which was forned at 25C. The | ayer thickness of the soft nmagnetic

| ayer is 200 nm the Ar sputtering pressure is 1.5 X 10-4 Pa (1.08 mforr)

, and the applied voltage.i.s 2.80 cnR . The Moh' s hardness of the

surf acdprEt Rt SEal B g ai e, & and Heansry & £7e05a36 /5 USRS In the
master carrier af the sample, t he surface treated with.an oxygen

pl asma TPt A SPROASTs i 8hasBest S&O%@\f@iy@ehlgarﬁpa?dafme is 7.5
X 10-5 Pa (0.54 niforr). (Sanple C) In the master, carrier of the sanple A
the. sdtf eam%JsSPep?So%ﬁfdé‘&%%‘ﬁe%'&i%%lﬁﬁ@??%%é‘ﬁﬁenamn@ge@dazﬁrmg to
obtain a Hﬁph's hardness of 9.5. [CGeneration of the Magnetic recording

medi uniPorE WRAI A JIAPSE SJat iHeE { magneti ¢ coating) for the magnetic

| ayer and a coatin non- nagneti ¢ coating) far the_ nan-nagnetic underlying
|§yer wer e prepafe&@%qcﬂi o) AR ok no PhEGHERG SPIOEIeAcHS Affedient is a

Fr e AR A RN A
non-magnetic layer fofmed on the substrate by applying a first |
coating solution for the non-magnetic layer is in a wet state,
a second coating solution for the magnetic layer is applied on

10 - the non-magnetic la{yer (i.e., wet—dn—wet_application) . Then, .
dryingis perfprmed and a surface formation treatment is performed.
' In the wet-on-wet application method, the magnetic layer is
uniform in thickness, defects such as pinholes are prevented,
andyield rate ishigh. Inaddition, the intimate contactbetween

15 the n'on—magnetic' layer and the magnetic layer is eﬁhanced éhd _
the separatiqn of the magne.tic layer from the non-magnetic layer
_is-prevented. In the wet-on-wet applicationmethod, if the layer

) - coatedwith the first coating solution for the non—mégnetic layer
is in a wet state, the second coating solution for the magnetic

2_0 - layer may be applied at the same time as the first coating solution

_ ér after the first coating solution.

Iﬁ the case where the noq—magnetic layer and the
magnetic layer are generatedby the wet-on-wet application méthod,
it is preferable to apply the first and second coating éolutions

25 and then dry them slowly. Becausea Solvent in the magnetic layer

evaporates slowly by slow drying,. diamond particles are easily
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Ferromagnetic netal powder 100 parts 34 Conposition: Feod@¥pruGR Ay Hc:
2300 Ce.Major axis length: 0.045 gm Crystal size: 120 A as: 150 enu/g
Sintering preventives: A conpound (Al /Fe: atonmic ratio 14%, Y conpound
(Y/'Fe: atomic ratio 7% Vinyl chloride copolynmer (MR110 : N ppon Zeon) 10
parts 10Pol yuret hane resin (UR8200: Toyobo)4 parts a -alum na (HZT60:

Sum tonmo Chem cal )5 parts Dianond (average particle size 0.15 ,un) 1 part

. Carbon bl ack (#50: Asahi Carbon)l1l part_Phenyl phosphonic acid3 parts

151 soceRFSeR e St s Mpemed is davpe Sty faCHar 1T ef ¢ 1evi dIvpagtSHaitrhyl et hyl

ket onel40 parts, . Cycl ohexane200 parts 20<. Magnetic Coating B> Hexagonal

bari um ¥ r¢eaibtpalien pgurel ¢ rand magne o 0 Bk by ar & eprgssg % 25 He:

3000 Ce Plate size: 25 nm Plate ratio: 3
continuously or intermittently for a predetermined time to a

predetermined temperature. More Specifically, they'are passed
5 - through for 3 to 120 sec at a conveying speed of 50 to 800 m/min
. under a temﬁerature of 20 to 120 C.
| The surface formation treatment can be performed by
acalender.‘Thecalenderrollsareformedfrmnaplasticmaterial,

- which has a heat resisting property, such as epoxy, polyimide,

10 ' polyamide,polyimidéamide,etc. The line pressure is in a range

of 50 fo 560 kg/cm, preferably 100 to 4QO kg/cm. The temperature

‘is in a range of 20 to 130 °C, preferably 40 to 120 C.
Amaster carrier formagnetic transfer that is employed
in the present invention can employ a conventional one if the
15 surface'haé a Moh’s hardness of 6 to 10. The construction and
| material of the master carrier, the generation method, etc.,

‘are not particularly limited.

o) o . [First Embodiment]

Now, a first embodiment of the present invention will

.20 - 'be-described in further detail. Note in the embodiment that the

'word“part”or“parts”repreSents“weightpart”or“weightparts."
[Generation of Master Carriers]
(Sample A)

The substrate of a master carrier emploved a Ni

25 ~ substrate, which was generated by a stampér generation method.

More specifically, the disk-shapedNi substrate hasa land/groove
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35 24 February 2006 6s: 56 enmu/g 5 10 15 20. 25 Vinyl cid pebrdarycope! ymer
(IVRL10: ¢ Ni ppon Zeon) 6 parts 3 parts 5 parts 1 part 1 part 5 parts 1
part 1 part 80 parts 120 parts Non-nmagnetic powder- Ti O2 crystal rutile
100 parts Pol yurethane resin (UR8200: Toyobo) a -alumna (H T60: Sumtono
Chem cal) D anond (average particle size 0.15 Mm) Carbon bl ack (#50:
Asahi Carbon) |Isocetyl stearate Stearic acid Jdeic acid Methyl ethyl

et one cl ohexane . <Non-nagneti ¢ Coati ng>
k paQt/tern, ):<Ln which radiag lines with a vgvidth 0f 0.5 gmare arranged

. between the disk center and a radial position of 20 to 40 mm,
and the line pitch is 0.3 um at the radially innermost position
20 mm away from the disk center.

5 ‘The Ni substrate has a FeCo30at% layer (soft magnetic
layer), which was formed at 25TC. The layer thickness of the
soft magnetic layer is 200 nm, the Ar sputtering pressure is
1.5 % 1074 pa (1.08 mTorr), and the applied voltage is 2.80 W/cm’.

' " The Moh’ s hardness of the surface of thé master carrieér obtained
10 is 4.
(Sample B)
In t‘he master carrier of the sample A, the surface was
treated with an oxygen plasma to obtain a Moh’s hardness of 6.
The oxygen partial pressure is 7.5 X 10_5 Pa (0.54 mTorr).
15 (Sample C) |
In-thelnaster carrier of the sample A, the surface was
:provided with a diamond-like carbon (DLC) coating to obtain a
Q:Q Moh’s hardness of 9.5.
| [Generation of the Magnetic recording medium]
"_20 - The materials of a coating (magnetic coating) for the
| magnetic layer and a coating (nohhmagnetic coéting) for the
non-magnetic underlying layer were prépafed as listed below.
The quantity of each ingredient is a quantity per 100 weight
parts of ferromagnetic metal powder or non-magnetic powder.
'_25 : | <Magnetic Coating A>

Ferromagnetic metal powder | - 100 parts
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Average primary particle size: 0.035 gm Specific surfaograr@a 0BET: 40
m2lig pk:- 7; TiO2 content: 90% or greater DBP oil absorption 27 to 38

m /100g Surface,. treatnent agent: A1203r Si Q2 ‘Carben black (EC) 13 parts
Vi nyl chloride copol yner (MR110: Ni ppon Zeon) 17 parts Pol yurethane resin
(URB200: Toyobo) 6parts Phenyl phosphonic acid 3 parts .lsocetyl stearate
6parts Oeic acid 1 part Stearic acid 1 part Methyl ethyl ketone 120
parts 36 24 February 2006 Cycl ohexane (Sanple 1) 180 parts In the

above- descri bed reJiRAT iyt 5/ W5mdgheti® coating B, and non- magnetic
coating, the ingredients were kneaded 5 with 'a kneader and di spersed with
a sand mll. In tHe d?%opﬂar%d sol utions of the nmagnetic coating A,
magnetic coating B, and non-nagnetic coating, 13 parts of polyisocyanate
were added to tREIVatdHE dAngion bf04hetmon- magnetic | ayer, 4 parts of
pol yi socyanate were added to the coating solution of the magnetic 10 |ayer
A and 5 parts ofCptalddgatatleWeke added to the coating solution of-the
- magnetic |layer B.- Furthernore, 30 parts of cyclohexane were added to each
-oP the three coat¥Ag $8PueMBAY. Next, they were passed through a filter
with an average bore

Sintering preventives:
Al compound (Al/Fe: atomic ratio 14%),

Y compound (Y/Fe: atomic ratio 7%)

ol : ‘ Vinyl chloride copolymer (MR110: Nippon Zeon) 10 parts

i0 . _ Polyuretﬁane resin (URB200: Toyobo) 4 parts .
" a-alumina (HIT6C0: Sumitomo Chemical) 5 parts

Diamond (average particle size 0.15 pum) 1 part

Carbon black (#50: Asahi Carbon) 1 part

Phenylphosphonic acid | 3 parts

15 isocetyl stearate _ | 5 -parts

Stearic acid ‘ . 1 part

Oleic acid ' 1 part
ffﬁ o ' : Methyi ethyl kétqne "140 parts
Cyclohexane : | ' 200 parts

20 ' .<Magnetic Coating B>

Hexagonal barium ferrite : 100 parts

Surface treatment: Al;03 5 wt%,
Si0p 2 wt%
Hc: 3000 Oe
.25 | : Plate size: 25 nm

Plate ratio: 3
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dianeter, of 1 gm In this way, the coating solution for24 Rebrliry2006 Mmagneti c
layer and-the coating solutions for the magnetic |layers A and B were
prepared. The non-nagnetic | ayer coating solution, obtained on the
pol yet hyl ene terephthal ate substrate of 62 pmin thickness and 3 nmin
center line average height, was applied to have a 20 thickness of 1.5 pm
‘after drying. After drying,' the obtained nmagnetic |ayer coating solution
was applied on the non-magnetic__| ayer coating solution to obtain a
thickness of 0.1 gmafter @Pyi ﬁ@.e%‘(%r drying, the magnetic nedi um was
“treated at a tenperature of. 90C and a |ine pressure of 30Q kg/cmwith a
7-roll 25 cal endgrl.nyarlhghﬁﬁﬁﬁgﬁ %Opr%ﬂﬁ"f‘ﬁﬁvwl énﬁéﬁp%tzeé)@%aé%taot-tﬁave a |
di aneter of 3.7 i and the surface s .polished. 37 24 Febryary 2006 Using
the master carri éroof R (fesal%eef[\?ﬁﬁzgq%:nﬂoy‘?%) transfer P&RELLs
magnetically to the obtained magnetic pedium_ After nagnetic transfer, the
medi um was insert%aaEHPﬁné éﬁ?igﬂ‘ SHPL EPBgeCRPEACEL) i ner i nSRAUED i nsi de
- (i p-disk cartridge SIﬁLOEUCEd by |1 onmega), and predeterm ned nechani cal
parts were operi%&’f.‘o IR P crg wikyrietic #Btor di hgPAEHI um
(disk) was obt aic%‘lgr% ( |.es ét_o 14) Sanples 2 to 14 are the sane as
sanpl e ‘1 except t Ofb§§gﬁﬁ?cﬁ i 763d ‘@FRty of a di ambnB@hbded to
the magnetic coating A, as listed. in Table 1. (Sanple 15) Sanple 15 is
~ the sane as sarrpgegof%éyéepﬁteté}ffttet he master carrier is chang®d¥+om t hat
~ .of sanple Cto tté%'t of, sa ,Ide A. 15 (Sanple 16)

earic aci 1 part
Oleic acid 7 1 part
10 Methyl ethyl ketone 80parts

Cyclohexane 120 parts
<Non—magnétic Coating>
Nonfmagnetic powder TiOp -crystal rutile 100 parts
- Average primary particle size: 0.035 um
15 : | Specific surface area by BET: 40 m°/g
pH: 7; Tioé content: 90% or greate£
DBP 0il absorption 27 to 38 ml/100g

el - N Surface. treatment agent: Alz03, 51Oy

|  Carbon black (EC) 3 ' 13parts
féO : ' Vinylchloridebopolymer(MRllO;NipponZeon)17parts_
Polyurethane.reéin (UR8200: Toyobo) ' 6 parts

Phenylphosphonic acid _ ' - 3 parts

Isocetyl stearate ' : 6 parts

Qleic acid | 1 part

25 Stearic acid - ' : | 1 part
Methyl ethyl ketone | - 120 parts
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Sanple 16 is the sane as sanple 1 except that the nasteps FeEhiyei006S
changed. fromthat of sanple Cto that of sanple B. (Sanple 17) Sanple 17
is the sane as sanple |.except that the magnetic ..20 coating A is changed
to the magnetic coating B. 25 (Sanples 18 to 30) Sanmples 18 to 30 are the
sane as sanple 1 except the particle size and quantity of a di anond added
to the magnetic <coating B, as listed in Table 1. The particle size and
gquantity of dianmond particles in each sanple,. Mh' s hardness, quality
eval uation by t hEXHAER3S 24 February 2006 of signal-tréﬁQfQPFgg sheet s,
and result of durability are listed in Table 1. The nunber of N
s-ignal-transferr@ﬁm§ﬁébﬁ§ and durability were evaluated by the follow ng
met hods. (Quality Evaluation by the Nunber of Signal Transferred Sheets)
For each of the rfdyitée ebpEardeserihedohRarPbHC St ¥ X 693618 si gnal
with a bit Jength of ‘0.3 umwas magnetically transferred by the master
carri eredFingk, sadREr- e td c Fpet iRgghde g retidErs vere keemtgiet i c
medi um was st opped when the 10 | evel of the reproduced signal was 2dB | ower
than t Hettloe kheadsr gawl dasreheed et A pod miliat €A Ehe %ﬁ’é?etrﬁédnunber of
signal -transferred nedia was cal cul ated. (Durability under C%Flic '
Envi r orfechityiong |opgihalindenstiive COAtRIOD Ay MR RIS FOG 12968 1 FRY 15
produced by |onmega) was enployed. Wth the magnetic head fixed at the
posi ti GHTOMFERF i wamhngneéérmﬁrr@s wisPpévisPR¥gnate were added to

the coating solution of the non-magnetic layer, 4 parts of
Cod poiyiSocyanatewereaddedtothecwatingsolutionofthenmgnetic
10 layer A, and 5 parts"of polyisocyanate were added to the coating.

- solution of the magnetic layer B. Furthermore, 30 parts of
cyclohexane were added to each of the three coating solutions.
Next, they were passed through a filter with an average bore
diameter of 1 pgm. In this way, the coating solution for the
15 non—magﬂetic layer and the coating solutioﬁs for the magnetic

| :layers A and B were prepared.

The non-magnetic layer coating solution, obtained on
.{g? " the polyethylene terephthalate substrate of 62 unlin'thickness
| and 3 ﬁm in center line averége height, was applied to have a
20" ~ thickness of 1.5 um after drying. After drying, the obtained
: magnetic layer coating solution was applied on the non-magnetic
layer'coating solution to obtain a thickness of 0.1 um after

. drying. After drying, the magnetic medium was treated at a
temperature of 90°C and a line pressure of 300 kg/cmwith a 7-roll
25  calender. ”The magnetic medium was stamped out so as to have a

diameter of 3.7 in, and the surface was polished.
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recording density 34 KFCl. Thereafter, the signal was reprept@gc008nd t he
out put ' was consi dered as 100% Each sanple was rotated for 1500 hr under

t hernocyclic environnment in which. the 20 thernocylce shown in Figure 1 is
set as one cycle. The output was nonitored at intervals of 24 hours. Wen
t he out put value was 70%or less of the initial value, the durability test
was stopped.. 25 39 24 February 2006 Table 1 Master Nunber Magnetic

magnet.i ¢ Di anond Di anond Master carrier of recaqrding coating article
quantity carrier $¥FIACDSPGREET ERFEBPT QY sample C,"a servo signal

was transferred magnetically to the obtained maghetic medium.
After magnetic transfer, the medium was inse;ted into a 3.7—in
cartridge with a liner installed inside {Zip-disk cartridge
5 | produced by Iomega), and predetermined mechanical parts were_
. gperated. Inthisway, a3.7-inmagnetic recordingmedium (disk)
was obtained.
(Samples 2 to 14)
.j o Samples 2 to 14 are the same as sample 1 except the
10 | particle size and Qﬁantity of a diamond added to the magnetic.
| coating A, as listed in Table 1.
(Sample 15)
Sample 15 is the same as sample 1 except that the master
carrier is changed from that of éample C to thét of sample A.
15 (Sample 16)
| Sample 16 is the same as sample 1 except that the master
carrier is changed from that of sample C to that of sample B.
=y | ~ (sample 17)
Samplel?isthesameassample1exceptthatthemagnetic
| .20 ‘coating A is changed to the magnetic coating B.
{Samples 18 to 30)
Samples 18 to 30 are the same as sample 1 except the
_ particle size and quantity of a diamond added.to‘the magnetic
'coating B, as listed in Table 1.
25 | The particle size and quantity.of diamond particles

in each sample, Moh’s hardness, quality- evaluation by the number
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medi um ki ndsi ze (part or sanpleMbh's transferred (hr) sa4apbs{(:ary 2006

nm part s) har dnesssheet (X10000) 1A0.151C9.5100 <1500 < 2A0.11C9. 5100 <1500
< 3A0.051C9. 5100 <1500 < 4A0.031C9.5100 <1500 5A0. 011C9. 5100 <500

6A0. 31C9. 5100 <1500 < 7A0.51C9.5100 <1500 8A0. 61C9. 52- 0500 9A0. 150. 5C9. 5100
<1500 < 10A0. 150.1C9. 5100 <1200 11A0. 150. 05C9. 5100 <500 12A0. 153C9.5100
<1500 < 13A0. 155C9. 5100 <1200 14A0. 157C9. 520500 15A0. 151A4101500 <

16A0. 151B61001500 < 17B0. 151C9. 5100 <1500 < 18B0. 11C9. 5100 <1500 <

19B0. 053signed-t1808fer pOBEhestey. Hiboegubpo fzigmipilidyy 819d et

in Table 1. The number of signal~transferred sheets and
durability were evaluated by the following methods.
(QualityEvaluationbytheNumberofSignalTransferred
5 Sheets) |
| For each of the magnetic media of the obtained samples
1 td 30, a signal with a bit length of 0.3 um was magnetically
transferred by the master carriers of the samples A to C. The
;-l magnetic transfer to the magnetic medium was stopped when the
10  level of the reprodﬁced signal was 2dB lower than that of the:
| signal at the starting point. At this time, the number of
signal~transferred media was calculated.
(Durability under Cyclic Environment)
A floppy disk drive (ZIP100 with a speed of 2968 rpm-
15 ~ produced by Iomegé) was employed. With the magnetic heéd;fixed
at the position of radius 38 mm, recording was performed at
recordingdensity 34 KFCI. Thereafter, thesignal was reproduced
'ifl : and the output was considered.as 100%. Each sample was rotated
11 for 1500 hr under thermocyclic environment in which the |
20 '~ thermocylce shown in Figure 1 is set as one cycle. Thé ocutput
ﬁas monitored at intefvals'of 24 hours. When the output value
was 70% or less of the initial value, the durability test was

~ stopped.

25
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22B0. 31. C9. 5100 <1500 < 23B0.51C9. 5100 <1500 24B 0. 61C925%285&8ry 2006
25B0. 150. 5C9. 5100 <1500 < 26B0. 150. 1C9. 5100 <1200 27B0. 150. 0563'5100 <500
28B0. 153C9. 5100 <1500 < 29B0. 155C9. 5100 <1200 30B0. 157C9. 520500 . Accor di ng
to Table 1, in the sanples (1 to 4, 6, 7, 9, 10, 12, 13, 16 to 20, 22,23,
25, 26, 28, and 29) in which .the magnetic layer contains dianond particles
'of 0.03 to 0.5 pmand the dianond particle content is in a range of 0.1 to
5 w%of the ferromagnetic powder contained in the magnetic. |layer, the
mast er t2¥$ et surface is prevented from being flawed by 40 24 February

ZOWM e aeid WW”thmg EUT BurbEANS[@hrabhlity
addli tecording hconuimbeparofclsi gnatityr gasfier fedastieet § exceeds 10000680 . and
t here’f"ii‘ﬁg' opd*t(dal i $'¢= and ®efY x| wheler unrfitAgceuriabidiF1ai~ arie obtaingd. In
-sanpl 85} “the sizel &R qualiti 'ty pf di aopdSs far tli EFRSIGFE iln the
abgve-described ranges, but the Mh's hardness of the,Jggster carrier
surfface is as |ow as 4. Because of thig, the nagter carrierl surface |was
fl awed-durin praanet-ic rlansf er and the nunber lof signal-tlransferrdd
shdets has fedifed. @)ﬂ?he other| hand, |i n +te sampl B 5 and 2&5@%‘Mh|ch
 thd di afrond parthclie é‘ is Fess| than 0.03dm spgeci¥{%d& by [t hE? %F%sent
i nMenti®n, duralflifty % i nshffilci ent. |Conver selly, 3 < 1500 <
. A 0. I C 9.5 100 < 1500
5 y: 0.01 1 C 9.5 160 < - 500
6 A - 0.3 1 c 9.5 100 < 1500 <
7 A 0.5 1 C 9.5 100 < 1500
8 A 0.6 1 o 9.5 20 500
9 a 0.15 0.5 C 9.5 100 < 1500 <
10 A 0.15 | 0.1 C 9.5 100 < 1200
11 A 0.15 | 0.05 o 9.5 100 < 500
12 A 0.15 3 C 9.5 100 < 1500 <
13 A 0.15 5 C 9.5 100 < 1200
14 A 0.15 7 C 9.5 20 500
15 A 0.15 1 A 4 10 ‘ 1500 <
16 A 0.15 1 B 6 100 1500 <
17 B 0.15 | . 1 C 9.5 100 < 1500 <
18 B 0.1 1 C 9.5 100 < 1500 <
19 B | 0.05- 1 o 9.5 100 < 1500 <
20 B 0.03 1 C 9.5 100 < 1500
21 B 0.01 1 C 9.5 100 < ~ 500
22 B . 0.3 1. C 9.5 100 < 1500 <
23 B 0.5 1 C 9.5 100 < 1500
24 B 0.6 1 C 9.5 20 500
25 B 0.15 0.5 C 9.5 100 < 1500 <
26 B 0.15 |. 0.1 C 9.5 100 < 1200
5 27 B 0.15 | 0.05 C 9.5 100 <. 500
28 B 0.15 ¢t 3 C 9.5 100 < 1500 <
29 B - 0.15 5 C 9.5 100 < 1200
30 B 0.15 | 7 C 9.5 20 500

According to Table 1, in the samplés (1 to 4, 6, 7,

9, 10, 12, 13, 16 to 20, 22,-23, 25, 26, 28, and 29) in which

-5 . the magnetic layer contains diamond particles of'0.03 to 0.5
uﬁ and the digmond particle content is iﬁ a range of 0.1 to 3

wt% of the ferromagnetiec powder contained iﬁ the magnetic layer,

the master carrier surface is prevented from being flawed by

40




the samples 8 and 24 in which the dianond particle si ze24 Felguggizoe than 5
gm spect fied by the present invention, the nunber of 15 signal-transferred
sheets was reduced and durability was insufficient.-In the sanples 11 and
27 in which the quantity of dianond particles added is less than 0.1 W%
specified by the present invention, durability was insufficient.
Conversely, .in the sarrpl es 14 and 30 in whi ch the quantity of dianond

particles 20 ‘added i s ter th n>5 %speC|f|ed by t he. present
nvent i 1 e Ffren AT L, SRS e fced nd
dur abi | | , nsuff|0|ent As set forth above nthe first fl le
rragnetlftéég thanH@Bﬁam %w%mq#qws%ﬁ%ﬁﬁgeaﬂs&@PQQP@
conpri sing di anond particles whose average particle size is 0.03 to 0 5 gm
In addid® th?Jf‘%f‘dlf‘?grﬁﬁﬂij Erl dve atvh licdent xupnisg gupekidyt¥o06 range
of 0.1 to 5 w%of the ferromagnetic powder contal ned in the magnetic
| ayer. rcé?iiﬁ@eq he Ifi FEEPLEek? bl BNFraet a9 (BEEY ity Ofe A aRrRe capabl e
of rralntalnln its runnlng durability, . whjile preventing the naster carrier
f?om bé?ah‘@t cF”beurJirhgt % dhiterdes Irihest drnaRsw, Byt M98 En will be
gi ven of a second erX| ble magnetic recording nedium In the second
f1exi bi@xmRfitet iod thedw ey Cﬁéd‘l@rﬁ sppéagaghedsclruya? 4 ncPggasse
pol yuret hane resin which contains in a range of 0.05 to 0.7 neq/g at |east
one Ki T isr HOE R Y BT P S sAELace seerFared déls“é‘gsﬁ‘égf‘ﬁc& pol ar
group)  selected fromthe group consisting of -SO3M_-0OSO3M -P=0. (OM 2,
_OP—o G e nPnbdde (WS ME sdrdsdnt a&sﬁwﬁf@g’eﬁhﬁﬁ*&ﬁ; wAkal i . met al s,
a ni um salt) The pol yurethane resin content is 60 wt% or greater
‘*"of the %y of all resins in the magnetic
10

On the other hand, in the samples 5 and 21 in which.
the diamond particle size is less than 0.03 um specified by the
presentiﬁvention,dutabilitywasinsuffiCient. Conversely, in
the samples 8 and 24 in which the di_amond particle_ size is greater
than 5 um specified by the present invention, the number of
.15 + signal-transferred sheets was reduced and durability was

insufficient. In the sémples 11 and 27 in which the guantity
,:of'diamond particles added is less than 0.1 wt% specified by
.?f} | the present invention, durability was insufficient. Cornversely,
inthesamples14and30inmmichthequantityofdiamondparticles
{..20 ~~ added is greater than 5 wt$ specified by the present invention,
the number of signal-transferred sheets was reduced and
- durability was insufficient.
As set forth above, in the first flexible magnetic
recording medium, the mégnetic'layer contains an abrasive
25 o domprisingdiambndparticiésWhoseaverageparticlesizeis(L03

to 0.5 gzm. In-addition, the diamond particle'content is in a
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15 layer. In the second flexible nmagnetic recordi ng med24iRebriiig 208gnet i c
Iayer i ncl udes pol yurethane resin that .contains the above-described
specific polar group in a predeterm ned range as a binder. The

pol yuret hane resin content is 60 wt % or greater 20 of the quantity of al
resins. Therefore, a binder for the non-magnetic |ayer can use known

bi nders to be described later, but it may enploy the above-descri bed

pol yur et hane re5|n contained in the magnetic layer. If the above descri bed
pol yur exangee ofedi-A e erfitopddths BehFomRINeHHE HWAaRHICOREE 1PRI2E t he

fl exible magnetic recording nmedium then the long-term stability of the
qual it ythest @ﬁqp&ﬂ%;ﬁﬂéﬁﬁﬂﬁedTbﬁr?ﬁ@rﬁagﬁbﬁlélHQtZglﬁeb?h%rVaQE%%lgecording
medi um can be achi eved. The above-described specific polar group
contmrﬁﬁpoﬁdiwgm@ﬁg@meﬁQﬁﬂﬁ?RQP@H@lﬁﬁqﬁﬁlngﬂﬁﬂﬁ#%ﬁk%gﬂPéaﬁéﬂéFYgroup i S
~outside this range, it will becone difficult to disperse 5 magnetic

powder .wiThee atguenring tfe ﬁ@ﬁ¢@ﬂéﬁﬁéﬁéeﬁe§¢ﬁmpb§ﬂ§9aﬁﬂ9wﬁ§sdEéFBBn nunber s
1 to 18. It nmay be a straight chain structure or a branch structure.
- P ef er meabesdam | tegengff 3ol yur et hane resin are: (1) Pol yurethane resin (A)
containing the 10 above-described polar group in the above-described range,
obtai ned by causiNeyaardessd it wedr pelgisieropfnplseaans fherkgRie 500 to
5000 having a ring structure and an al kyl ene oxi de chain, polyol of

ol eculragnw ghtr ot Hiaboediav ngla ﬁhﬁgsgﬁpn@t fitexlphe Ba¥RthiCas a chain
extender, and organic diisocyanate, 15 (2) Pol yurethane resin (B).
,contalmeﬁpxdmﬁg@%@W@mdé@GMQﬂﬁﬁEKQéﬁygré@ﬁh Qﬂﬂp%ﬂﬂﬁﬁﬁﬁﬁﬁ%FFEéﬂ range,

Qe) - which contains in a range of 0.05 to 0.7 meg/g at least one kind
.10 - ofpolargroup(hereinafterreferredtoaseispecificpolargroup)
| selected.fronlthe group consisting of -SO3M, —OSO3M, ~P=O(OM)2,-
e-O~P=O(OM)2,and—COOH(WhereMzepresentsahydrogenatom;alkali
'metals, or an ammonium salt). The polyurethane resin content
is 60 Wt% or greater of the quantity of all resins in the magnetlc
.'15 . layer.
In the second flexible magnetic recording medium, the
:magnefic layer includes polyurethane resin that contains the
- : ' ébove—desgribed specific.polar group in a predetermined‘range
| as abinder. The polyurethane resin content is 60 wt$ or greater
.20 of the quantity of all resins. Therefore, a binder for the
| .ﬁon—magnetic layer cen'use'known binders to be described later,
but it may-employ the above—deecfibed polyurethane resin:
contained in the magnetic layer. If the above-described
polyurethane resin is employed as a binder that is employed in
25 the flexible magnetic recording medium, then the long-term

stability of the quality of signals recorded on the magnetic
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5, 5' - (1IRAeLIRP by BRI Gk brabersit Lp

obt.ai ned by causing a reaction between pol yesterpol yol gorsh@biyoeO0f f
al kphatic diol having no ring structure which has aliphatic dibasic acid
and- an al kyl ‘branch side chain, aliphatic diol having 20 'a branch al kyl
si de chai n whose carbon nunber is 3 or greater and serving as a chain

‘extender, and an organic diisocyanate conpound, and (3) Pol yurethane resin

(© containing the above-described polar group in the above-described

~~range, 25 obtained by causing a reaction between a polyol conmpound having

a ring SEFOELLPE BAALWR GRRyPecREhReVPdse carbon number is 2 43 24 February
2006 or greater, and organic diisocyanate. Polyurethane Resin (A) The

" polyol with a rinfPRePerearessrdbed KA ifePexpaaraiaif camttiadieds t he

material of the polyurethane resin (A) ,_can 5 enploy an al kyl ene oxide, _
such asl%naeww%rfég dkithe,toa orlop\piEse okf dehe eireciHigdapiay direuPhavi ng a
ring structure, Exanples of diol are bisphenol A; bisphenol hydride A

bi sphend? Bt pHehd| T#HERi dEt Fibl hprame B LhiapHedst diahdde P;

~tricycl odecanedi met hanol ;_cycl ohexanedi met hanol ; 10 cycl ohexanedi ol ;
525" - (1133 9\i e R PAle Hends flkyl1 angupy efopety yetdiane resin

4, 4" - (1-nmet hyl eet hyl i dene) bi s-2- net hyl cycl ohexanol ; )

Jéf}cl dhasay pe spptrgight chain
cycl ohexyl net hyl ene) bi s- (1, 1' - bi cycl ohexyl )2-01; 15 hydr ot er penedi phenol ;
di phenofbYepHerdl On; 2 dPpHetis| B sWHERS - S; di phenol bi sphenol P; '
9, 9" -bi s-(4-hydroxyphenyl )fluorene; 4,41-(3- nethylethylidene)bis

' -(2-cyc|ohexy|-5--3ﬁﬁﬁ%ﬂ fBiaplesy ofy polynrethane resin are:
) . _

(1) Polyurethane resin {(A) containing the

10 above-described poiar group in the above-described range,

obtainedbycausiwgareactionbetweenpolyolofn@lecularweight
500 to 5060 having a ring structure and an alkylene oxide chain,
polyol of molecular weight 200 to 500 having-a ring structure
and serving'as a chain extender, and organic diisoccyanate,
15. (2) Polyurethane résin (B) containing the
' ébove—described polar group in the above-described range,

Obtainedbycausingareactionbetweenpolyesterpoiyolbonsisting

i of dliphatic diol having no ring structure which has aliphatic

-dibasicacidandanalkyl branch side chain, aliphatic diol having

.20 ~'a branch alkyl side chain whose carbon number is 3 or greater

and serving as a chain extender, and an organic diisocyanate
compound, and
- (3) Polyurethane resin (C) containing the

- above-described polar group in the above-described range,

25 . obtained by causing a reaction between a polyol compound having

a ring structure and an alkyl chain_whose carbon number is 2
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met.hyl et hyl i dene) bi s. (2- phenyl - 5- et hyl cycl ohexanol );  28Fébrhary (1006
phenyléthylidene)bis (2-phenol) ; 4,4" (cycl ohexyliden)bis(2-nethyl phenol);
t er penedi phenol; etc. "'Anmong them bisphenol hydride A and a

pol ypropyl ene oxi de added to bisphenol hydride A are preferred. It is
preferable that the nol ecular wei ght of the above-describe polyol be 500
25 to 5000. If the nolecular weight is 500 or greater, then the
~concentration of the urethane group is |ow and therefore solvent 44 24
Febr uar §* 28082 58F ubfPft rP8nhrgAiiFpcyanake 5000 or |ess, then coating
strength _is good and therefore durability can be made hi gher. The pol yol
with a PPhyuserbanarBesii éA)is enployed "as a chain extender, can enpl oy
an al kyl ene oxide, such as an 5 ethylene oxide, a propylene oxide, etc.,
added in a range bte PediveduVhEh erihg stomatesoand @nt Adkrbeve-cddsts i bed
diol "having a ring structure. Bisphenol hydride A, and a polypropyl ene
oxi de SRR (B GBS hBE Mt il AL Bhe prlefuretBlane Pekyor ham@rResi n ( B)
10 The pol yesterpolyol that is the material of the polyurethane resin (B)
censi st¥BICRIFhAAKYECHRAXIIRA. BYChR T ARgethy Iere wzd dshi & Ipregy l&niephat i C

di basic acid and an al kyl branch side chain. The aliphatic dibasic acid
can use”?%lRi nPkc acidfdeqddipidicdc haviageparnecstrusehnsi c Faeimpleasal oni ¢
acid, glutaric 15 acid, pinelic acid, suberic acid, etc. Anong them

succi ni®f a2 2%R pierherdl Andswhanel hydride Xy diamdigel 15y al |

-di basic  acid ingredients in pol yesterpolyol, the aliphatic dibasic acid
cont entblr%Pl'bﬁ”é@Je?%lﬂhyl% $ol g wrhepehtRyr bidphiandls InEmislaoksr greater, the
goncentration of dibasic acid having a ring structure ..20 is practically

1 ow and-EHerekHec avr TR RN abi | 1L ke sAngtdimethanol;

10 ' cyclohexanediol;
5,5'~(l—methyleethylidene)bis—(1,1’—bicyclohexyl)2~ol;
4,4’~(1—methyleethylidene)bis-Zf methylcyclohexanol;-

| 5,5’—(i,l'—cyclohexYlidene)bis—(1,1'—bicyclohexyl)2—01;
5,5’~(l,l’lcyclghexylmethylene)bis—(1,1’~bicycldhexyl)2eol;

.15_. hydrotérpénediphenol; diphenolbisphenol;A; diphenolbisphenol
S diphenolbisphenol_P; 9, 9" -bis-{4-hydroxyphenyl) fluorene;
'4,4f-(3~ methylethylidene)bis(2—cyclohexyl—S—methylphenoi);

) .' 4,47 (3- o

5 methylethylidene)bis(2—ﬁhenyl—5—methylcyclohexénol);

120 ~'4,4"-(1- phenylethylidene)bis(2-phenol};

o 4,4'7(cyclohexyliden)bis(2~methylphenoi); terpenediphenol;
.etc, " Among them, bisphenol hydride A, and a polypropylene oxide

radded to bisphenol hydride A, are preferred. It is preferable
that the molecular weight of the above—descriﬁe polyol be 500

25. : to-5000. If the molecular weight is 500 or greater, then the

' concentration of the urethane group is low and therefore solvent
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I'n.addition, dispersibility can be enhanced. The ali phabiGepplappbooehi ch
can .be enpl oyed in polyesterpolyol, having no ring structure that has an
al kyl branch side chain can use branch aliphatic dioel such as 25

2, 2-di met hyl - 1, 3- propanegi ol ; 3, 3-di net hyl --1, 5- pent anegi ol ;

2--net hyl - 2-et hyl - 1, 3- propanegi ol ; 45 24 February 2006 10 15 20 25

3-net hyl -3-ethyl -1, 5-pentanegi ol ; 2-nethyl-2-propyl -1, 5-propanegi ol ;
3-met hyl - 3-propyl -1, . 5-pentanegiol ;. 2-nethyl-2-butyl -1, 3-propanegi ol ;
3- - net h@?l%bbb%gwf, i gant érfe@gds, 5080 or dpeshytthen cgapippatamngt;
3,3-diethyl --1, 5-pent anegi ol ; 2-ethyl -2--butyl-1, 3-propanegiol;

3- et hy| 1B-FReY| apd sthre i rrabpl pevy¢an Dermage -Highew opanegi ol ;
3-ethyl.-3-propyl -1, 5-pentanegiol; 2,2-dibutyl-1,3-propanegiol;

3, 3-di butyl - 1, 5- pEit aedgicd! wikthoadirprepgtrac8upeopankeh ols employed

-3, 3-di propyl -1, 3- pentanegi ol ; 2-butyl -2-propyl -1, 3- pr opanegi ol ;
. 3- but yI123-HrBRAn B3epeeTanEgnoempoat Bpl 21kglepnepaxnedg olsuch as an

2-propyl -1, 3-propanegi ol ; 2-butyl -1, 3-propanegi ol ; _ ,

32et hyi et Blenmt@pkdfola BqRORne -oxide perlianegidded in a range of

3--butyl -1, 5-pent anegi ol ; 3-oct%é-l,5-pentanegiol; .

3-nyri diqlequ %&ﬁl@g%ﬁgp; toH&q dar yhel abopendaneyiloéd diol having

ariﬁgstructure. Bisphenol hydride A, and a polypropylene oxide

added to bisphenol hydride A, are preferable.

‘Polyurethane Resin (Bf

i0 The polyééterpolyol that 'is the material of the
peolyurethane resin (B) consists of aliphatic diol having no ring
structure which has aliphatic dibasic acid and an alkyl branch

side chain. The aliphatic dibasic acid can use succinic acid,

adipic_acid, azelaic acid, sebasic acid, malonic acid, glutaric

15 acid, pimelicacid, subericacid, etc. Amongthem, succinicacid,

adipic acid,_and sebasic acid are preferable. In all dibasic

acid ingredients in polyesterpolyol, the aliphatic dibasic acid

[ ~content is preferably 70 mol% or greater. If it is 70 mol% or

_greater,theconcentrationofdibasicacidhévingaringstructure

20 . . 1is practically low and therefore solvent solubility is high.

In addition, dispersibility can be enhanced.
The aliphatic polyol, which can be employed in
polyesterpolyol, havingno ring structure that hasanalkyl branch

side.chain can use branch aliphatic diol such as

25 2,2-dimethyl-1, 3-propanegiol; 3,3—dimethylm1,5—pentanegiol;

2—methyl~2—ethyl—1,3—propanégiol;
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2-gthyl -1, 6-hexanegi ol ; 2-propyl-i, 6-hexanegiol; 2-butylrdpfafyepagegi ol
5-ethyl -1, 9-nonanegi ol ; 5-propyl -1, 9-nonanegi ol ; 5-butyl -1, 9-nonanegi ol ;
etc. Anong them 2,2-dinmethyl-1, 3-propanegiol; - :
2-ethyl-2-butyl -1, 3--propanegiol; and 2,2-diethyl-1, 3-propanegiol are
preferable. The polyol content having a branch side chain, which is
enpl oyed in po.lyesterpolyol, is preferably in a range of 50.to 100 nol %
and further preferably 46 24 February 2006 in a range of 70 to 100 nol % In
thi s rahgeethlvemthselubidirgntanedigdh and t heref ore good di spersibility
-can be obtained. In the above-described polyurethane resin (B), aliphatic
di ol haring} ey ordaraeril kvl Sk Rasidt ddtiose carbon 5 nunber is 3 or greater
can be enployed as a chain extender. |If aliphatic dial has a branch alkyl
si de chaine Wiose i Hurowentaneyiol igreat er, solvent solubility is
enhanced and therefore good dispersibility can be obtained. The aliphatic
di ol harimeghy JorZadatt vall Kyl 3-Firgeagtesii® ;10 whose carbon number is 3 or
~greater_can use .2-nethyl-2-ethyl-1, 3-propanegiol;
3 net hyd~rstdnhyl 3-bue et dmmgindlanegd-odet hyl - 2- propyl - 1, 5- propanegi ol ;
3-net hyl - 3-propyl -1, 5-pentanegi ol ; 15 2-nethyl -2-butyl--1, 3--propanegiol;
- 3-net h;ﬂ:z-sgmnwl-ﬂ,@-ammv@gml;; 3, 2-digitbyRyll. b-pepiopaaégilol ;
3,3-diethyl -1, 5-pentanegi ol ; 2-ethyl-2-butyl-1, 3-propanegiol;
3- et hyl22thlyiZ-buyderit-aragioplanegizd ;2- et hyl - 2- propyl - 1, 3- pr opanegi ol .
" 3-ethyl-3-butyl-1, 5-pentanegiol; ‘ '
2-ethyl~-2-propyl-1, 3-propanegicl;
10 3-ethyl-3-propyl-1, 5-pentanegiol;
2,2-dibutyl-1, 3-propanegiol; 3,3-dibutyl-1,5-pentanegiol;
2,2-dipropyl~1, 3-propanegiol; 3,3—dipropyl—1,3—pentanegiol}
2—butyl—2—propyl—1,3—propanegiol;
3~butyl—3—propyl—1,5—pentanegiol; 2—ethyl¥1,3—propanegiol;
15 2-propyl-1, 3-propanegiol; 2—butyl—1,3—propénégiol;
.3—ethyl—1,5—pentanegiol; 3—-propyl-1l, 5-pentanegiol;
3-butyl-1, 5-pentanegiol; 3-octyl-1,5-pentanegiol;
o - 3-myristil-1,5-pentanegiol; 3-stearyl-l,5-pentanegiol;
2-~ethyl-1, 6~hexanegiol; 2—propyl*1,6~hexahegiol;
20 ‘ 2—butyl—1,6—hexanegiol; 5-ethyl-1, 9-nonanegiol;
| 5-propyl-1, $~-nonanegiol; Sebutyl?1,9fnonanegiol; etc. Among
them, 2,2-dimethyl-1,3-propanegiol;
2-ethyl-2-butyl-1, 3~propanegiol; and
. 2,2-diethyl-1, 3-propanegiol are preferable. Thepolyolcontent
25 having a branch side chain, which is employed in polyesterpdlyol,

is preferably in a range of 50.£t0 100 mol% and further preferably
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3-ethyl - 3-propyl -1, 5-pentanegi ol ; 2, 2-di butyl -1, 3- pr opanegb@bsy 2006
3, 3-di butyl-1.,5-pentanegiol; 2,2-dipropyl-1, 3--propanegiol;

3, 3-di propyl -1, 3-pentanegi ol ; 2-butyl -2-propyl -1, 3-propanegi ol ; 25
3-butyl -3-propyl -1, 5- pentanegi ol ; 2-ethyl--i, 3-propanegi ol ;
2-propyl -1, 3-propanegi ol ; 2-butyl -1, 3-propanegiol; 47 24 February 2006
3-ethyl -1, 5- pentanegi ol ; 3-propyl -1, 5-pent anegi ol ;
3-buty|;1,5-pentane%jol; 3-octyl -1, 5- pent anegi ol ; ‘ .

3--myri $8iad rengepht/Anegi Wi Melsteaf it S rgdgeantgl vent solubility
2-ethyl -1, 6- hexanegiol ; 2-p.ropyl-1, 6-hexanegiol; 5 i

- 2-but yI 19, Bloexarégritre 5ol HeQd  dlspmanidei bity campriupyebtaimedonanegi ol ;
5-butyl -1, 9-nonanegi ol ; etc. Anong them 2-ethyl-2-butyl-I, 3-propanegi ol
and 2, 2-di et hyl -1 the phpyaddpwirided prensmgitaneTi@sdn ptti c di ol

content of the polyurethane resin (B) is preferably in a range 10 of 5 to

30 wt % &hEPhatheti gk St \2 ibranghamjé sigle shzd nwwhosen cairbenr ange,

solvent solubility is high and therefore ood dispersibility can be

oBt ai NeRTIRT Vit St BE N s Th CE) bqfh@mrab@w? aorpehAdn ewtendes. t A materi al

of the 15 above-described pol yurethane resin (C), having a ring structure

~and an %t igheatehadiodnpae achrabah midber sidexhainwbasercasber auabsasl y  : di ol

wi th anpl ecul ar wei ght of 500 to 1000. If it is diol, gelation due to

bri dge ¥drivgtt GAcaterneseilHensf sporhit btnahe gianmad 2nd dhergifiorenot

occur. In addjtion, if the-carbon nunber of the alkyl .20 chain of the

 above- 834 | B BIPI ity gragkaateitaigwidrent  solubility is high and

- therefore dispersibility is good. If the nolecular weight is 500 or
--greater, the condert Adirbatdfr dhel having a branch alkyl side chain .

10  whose carbon number is 3 or greater can use
2—methyl—2~ethyl-l,3—propanegiol;

- 3-methyl-3-ethyl-1, 5-pentanegiol;
24methyl—2~propyl—l,5—pro§anegiol;
'Bfmethyl—34propyl—1,5—pentanegiol;

i5 2~methyl—2;butyl~1,3~propanegiol;
3~methyl~3~butyl—1,5—pentanegiol;
2,2-diethyl-1, 3-propanegiol; 3,3~diethyl—1,5—peﬁtanegiol}
;!5 :' 2—ethyl—2—butyl~1,3-propanegidl;
3fethyl~3—butyl—1;5+pentanegiol;
-‘20 "2—ethyl—2~propyl—l,3—propanegiol;
| 3~ethyl—3~propyl—1,5¥pentanegioi§
2,2-dibutyl-1, 3-propanegiol; 3,3—dibutyl—1,S;pentanegiol;
‘.2,2-dipropyl~1,34propanegiol; 3,3~dipropyl;1,3—pentanegiol;
2—butyl—2—pro§ylf1,3—propanegiol; |
C 25 3-butyl-3-propyl-1, 5-pentanegiol; 2—ethyi~1,3—propanegiol;

- 2-propyl-1, 3-propanegiol; 2—butyl—1,3¥propanegiol;
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urethane group is low and therefore solubility is high. 24 Febiuary 2006000 or
Iess coating strength is good. The polyol, which 25 . has a ring structure
and an al kyl chain whose carbon nunber 2 or greater; is obtained by
hydrogenating and deoxi di zing dimeric 48 24 February 2006 acid. For
exanple, ‘dimerdiol with the follow ng structure is preferable. Fornula 1 5
OH 10 15 Diol, which has a ring structure and an al kyl chain whose carbon
nunber is 2 or greater, is preferable in a range of 5to 60 wt% in the
pol yur e3hablevieli h-pe)tanegialt herppopferapbypentareganpe of 10 to 40 wt %
If the diol content is in the above-described ranges, solvent solubility
i s high3dmdtyhetl b open 2anelysper s3bodtyy-1 s5goadt afetdier nore, durability
can be enhanced. In the present invention, organic diisocyanate that is

caused 3ﬂmyea£t1hrlthpemtmma@&eﬁesﬁ+$tmmty&#ymﬁ -penigemeyidle; pol yur et hane
resin is not particularly limted. Odinary 25 organic diisocyanate can be

enpl oyed-eiixahpl £6-keeandekahet 2y eneyll + 5o ylemadeegiasi di nedi i socyanate; 49
24 February 2006 -i sophoronedii socyanate; 1, 3-xylil enediisocyanate;
154- xy| 2+haneyl + 5 p6ylaeed mey:0d bh eXaaedy 1 sbey-anat&egiel i di nedii socyanat e;
2,4-tolylenediisocyanate; 2,6-tolylenediisocyanate;
4, 4" - di prrenyp et hatretbnsoeyambt €5~butyl-1, 9-nonanegiol; etc. Among
.them, Z2-ethyl-2-butyl-1,3-propanegiol and
'2,2~diethyl—l,3—propanegiolarepreferable. Theeliphaticdidl‘
content of the polyurethane resin (B) is preferably in a range
10 ' of 5 to 30 wt% and further preferably in a range of 10 to 20
wt%. In this range, solvent solubility is high and therefore
good dispersibility can be obtained.
Polyurethane Resin (C)
The polyol compound, which is the material of the
15 above*describeipolyuretheneresih(C),havingeirihgstructure
'andanalkylchainwhosecarbonnumberis20rgreaterispreferably

diolwithanmlecuiarweightof500t01000. Ifitisdiol,gelation

due tobridge formation at the time of polyurethane polymerization

- will not occur. In addition, if thée carbon number‘of the alkyl
'.2Q chain of the above-described diol is 2 or greater, solvent

eolubility is high and therefore dispersibility is good. If the

molecular weight is 500 or greater, the concentretion of the

A urethene group is low and therefore solubility ié'high. If it

is 1000 or less, coating strength is good. The polyol, which

25"_' has a ring structure'and an alkyl chain whose carbon nuﬁber 2

or greater, is obtained by hydrogenating and deoxidizing dimeric
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5 p-phenyl enedi i socyanat e; m phenyl enedi i socyanat e; 24 February 2006

1., 5- napht hal enedi i socyanate; 3, 3-di met hyl phenyl enedi i socyanate; etc. By
generating pol yurethane resin froma nononer which introduces a polar
group, polyurethane resin with a polar group 10 can be generated. For
exanpl e, polyurethane resin with a polar group canbe generated by a nethod
of génerating it fronpol ar-group contained polyol (such as pol yesterpolyol
and pol yet herpolyol having a polar group), polyole such as polyesterpolyol
and pol yetiber ppby ol iy A9 A G1UP hENEodli bRoGUaRaLGorbedis-

nmet hod of generating changing a portion of a di ydrlc al cohol or
dlbaS|cp§gE r%% gol ar - group contai ned diol or polar-group contained

di basi c™ aci %e above-descri bed pol ar-group contai ned pol yol or

pol ar-group contained dibasic acid contains, in the main or side chain of
. the above-described polyol or dibasic 20 acid, ,at | east one kind of polar
group s g&ﬁg gr omthe group consisting of -SBM -0S03M -P=0(0OM 2,

-0 P=(0 COOH (where Mrepresents a hydrogen atom al kali netals,
o, ammoni un) The average nol ecul ar wei ght of polar-group contai ned

pol yuret hane resin that is enployed in the present inyention 25 is
preferably in a range of 5000 to 100000 and further erably in a range
of 10000 to 50000. it is 5000 or greater, a ma ic 50 24 February 2006
coating is high in ph al strength and there the durability of ‘the
~magnetic-recording nediu be enhanced. 1f At is 100000 or |ess,
solubility to a solvent is hi re dispersibility can be

- -enhanced. In addition, coating v 5 at a predeterm ned
““concentration is suitable and theref wor kability is good and handling
can be facilitated. '

10

15 Diol, which has a fing structure and an alkyl éhain
| whose carbon number is 2 or greater, is preferable in a range .
ofSixaGOﬁt%inthepolygrethaneresin(C)éndfurtherpreferably
‘in a range of 10 to 40 wt%. If the diol content is in the
above—deScribedranges,sblveﬁtsolubilityisIﬁ@ﬁlandtherefore
.ZQ_." dispersibility is good. Furthermore, durability can be

enhanced.

In the present invention, organic diisocyanate that
is caused to react with the above-described polyol to generate
polyurethane reéin is not particularly limited. Ordinary

25 organic diisocyanate can be employed. Examplés are

hexamethylenediisocyanate; tridinediisocyanate;
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The pol ar-group contained pol yurethane resin that is eRIQK {Jﬂ¥%he
ptesent ;/invention preferably has OH groups from the V|emp0|n
har'deni ng properties and durability. The nunber 10 of OH-groups is
preferably in a range of 2 to 40 per nolecule and further preferable in a
range of 3 to 20 per nolecule. 1In the present invention, polyurethane
resin other than the above-described pol yurethane resin can also be used
together. Preferably, polyurethane resin to be used together has. = 15 the
sane polappriypvopcdsisheyabate: désdrkbbil pobgiiebbparatesi n. The
above-descri bed chai n extender uses polyhydric alcohol, aliphatic alcohol,
-allcycl1c4p®Y¥Qh$n@dlaﬁgﬂn@n@tgqubmhenanednlsocmmmaheare wel | known in the
prior art. Anmong them polyhydric alcohol with a nol ecular weight of 50 to
500 is prbidiadtieisodyanate; i3, $0tolylemadeisocpanahg; strength is high and
therefore durability can be enhanced.. If it is 500 or less, the glass
t ransi tZ oo tehpkertdr s dgyafiate £ odt 4 hgdishdm ghhatith hdét efoceandthe; coating
beconmes hard and durability can be enhanced. Pol yhydric al cohol can enpl oy
ad shor tpthixémy ke d Slshc 2an ase bi sppieeny 1 fnedi spheymhatydri de A, bi spheno
S, bisphenol P, an ethylene oxi de added to these, a propyl ene oxi de added
- to 51 24 Febrphitlya 2Oesdiheseyanyiod ohexanedi net hanol , cycl ohexanedi ol ,
“hydroqui none, bis(2-hydroxyethyl)tetrabronobi sphenol A,
bi s( 2- W okires yy Yplet npbeoedbl sphenmd t<S, ethd s(2- hydr oxyet hyl )
tetranet hyl bi sphenol S, 5 bis(2-hydroxyethyl) diphenylbisphenol S,
b. i s(2-hydroxyet |Bd yedephtnpblpsihemnthandire s 2- £ hydsoxyethyt which
: thlodlphenol bi s(2- hydroxyet hyl ) bi sphenol F, blphenol bi sphenol f | uor ene,
1ntroduces a polar group, polyurethane resin with a polar group

10 . can be generated. For example, polyurethane resin with a polar
group éan begeneratedbyamethodof generatingit frompolar-group
contained polyol (sﬁch as polyesterpolyol and polyetherpolyol
having a polar group), polyole such as polyesterpolyol and
pquetherpolyol having no polar group, and diiSocyanate, or a

15 - methodof generating it by changingaportionofadihydricalcohol
or dibasic acid to polar-group cbntained diol or polar—group
contained dibasic acid. The abové—described polar—-group
-containedpolyol .or polar—-group contained dibasic acid contains ’
in themain or side chain of the above-described polybl or dibasic

12_0 - - acid, at least oné kind of polar group selected from the group
consisting of -S03M, ~0S03M, —P:O(OM)g, ~-0~-P=0{0OM) >, and —COOH
(where M represents a hydrogen atom, alkali metals, or émonium) .

‘The average molecular weight of polar—group contained
. polyurethane resin that is empioyed in the present invention
25 . is éieferably in & range of 5000 to 100000 ahd' further preferably

in a range of 10000 to 50000. If it is 5000 or greater, amagnetic
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bi sphenol f | uor enedi hydr oxyet hyl et her, etc. Anpbng them gheg %. kch has
aromati ¢ and alicyclic structures, such as bi sphenol, |sp | hydride A
_bi sphenol S, bisphenol P, ethylene oxide and polypropylene oxi de added to
t hese, cycl ohexanedi net hanol, cycl ohexanediol, etc., are preferred. Wile
the binder in the present invention enploys the 15 above-descri bed
pol ar-group contai ned pol yurethane resin, other resins, such as vinyl
chloride resin, acrylic resin, etc., may be used together. Preferably,
- these resabnsnhndwehiagh iegsiyoieal kirdngthpaldathgrefprseeheciechbixong t he
group consisting of -503M -0SO3M -P=0 (OM 2, -0-P=O (OM 2, and - COOH
(wher e Of teapresentisic 26 cardydoogesi at o aneshkated netid it ag, 1 ©roEN
anmoniumion). The resins that can be used together are not particularly
| i-mi t edor Coayent sohabilheymopl assbTversi Ns higerangethéngrfsesi n, reaction,
type resin, and a m xture of these can be used. Thernoplastic resin that
i s enpl dysoe hasbhl gt assa?be tarangidddn tanped at i€, ebatindGlidediHd;, C and a
nunber average ol ecul ar wei ght of 1000 to 200000, preferably 10000 to

180000. a5 2a dr &bt elormyn 2Q 060 xenpt £61 & 1 yagh oush Tabbed tlesidiSorand a
pol ymer and a copol yner which contain, as a constituent unit, vinylidene

- chl orlda;rkaiﬁ:iyit)ﬁli$lc_iy@odsaxydieﬂil&ndbﬂxﬁ@dd:@ﬂebeefdiWiBﬂl&hte/an butyral,
~.vinyl acetal, vinyl ester, etc. Exanples of thernosetting resin 5 and

reaction typ_e r estire @ro&ap'h@ﬁ@lupl’ eshbaipbanexyyuesiianepexyin t@st s urea
~resin, nelamne resin, alkyd resin, acrylic reaction resin, fornmal dehyde

resin, eanpicpsdriesthe wEsentpahyanicdenr $6éferall fintsUOR-f oRps YBSIer resin
~and isocyanate prepolyner, etc. The above-described resins can be used
- singly tdie rheepobhoatf loawddibli ngptbpe pt £88RInd dlyﬁ}iilm:y a lhadaimean be
enpl oyed in
10 of OH-groups is preferably in a range of 2 to 40 per molecule
| and further preferable ;n a range of 3 to 20 per molecule.
Inthepresentinvention, polyurethane resinother than
the above-describedpolyurethane resin canalsobeusedtogether.
- Pfeferably, polyurethane resin to be used together has
15 the same polar group as the above-described polyurethane resin.

- The above-described chain extender uses polyhydric alcohol,
‘aliphatic a.lc.ohol,l alicyclic polyamine, aromaticpolyamine, etc.,
whieh are well known in the prior art. Among them, polyhydric

o alcohol with a molecular weight of 50 to 500 is preferable. 1If |
.20 - it is 50 or greater, coating strength is high and therefore
| durability can be enhanced. If it is 500 or less, the glass -
transition temperature Tg of a coating is high and therefore
.the coating becomes ‘hard and durabili.ty' can be enhanced.
Polyhydric alcohol can employ a short chain diol such

_'25' - . as bisphenol A bisphenol hydrlde A, blsphenol S, blsphenol P,

: an ethylene oxide. added to these, a propylene oxide added to
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a range of 5 to 50 weight parts with respect to 100 wei
ferromagneti c powder or non-nagnetic powder. Partlcular%2¥%BR%hf% bi nder

content is in arange of 7 to 45 weight parts, the gIOSS|ness of the
magnetic | ayer surface or non-magnetic .15 |ayer surface becones. high and
the dispersibility of ferromagnetic powder or nonmagnetic powder can be
enhanced. Furthernore, if the binder content is in a range of 10 to 40
wei ght parts, the el ectromagnetic transfer characteristic is considerably
i npr ovetthesd, tdpec bomebeanedhieriiansl | esgeidtenxdn&i okl ghidyardinone,
ferromagneti c powder or nonnagnetic powder is not bound. On the other
hand, i¥is {2+lsydreayethyhaie Ghbwimgbibi palidsol Aj spersibility of
ferromagneti c powder or nonmagnetic powder cannot be further enhanced, and
in the mbg(thpdteyesthal ¥eshicdh osmob Nspiendl | $, anount of ferronagnetic
powder - and a reduction in 25. . the electromagnetic transfer

- char actleis §2+lcydf d:eye Cieg LY te themsiaoptist spiexidi es magnetic recordi ng nedi um
of the 53 24 February 2006 present invention is constructed basically of a

nmagnet ileld e3-eiydasly atrh yhdeiphemgl b aystie{sions yagneti ¢ | ayer) At | east
either the underlying |layer or magnetic |layer nmay be fornmed into a

mul ti | ayies (2-THedsd:ofeshyl) diphassibl epiienehange the quantity 5 of the

bi nder, the quantity of polyurethane resin or other regins in the binder,
t he nolkeicul Brhwed @hte iy Badhi odigiredfor,m ng the nmagnetic [ayer, and the
quantity of the polar group within the scope of the present invention as

necessariys (Oydiaate diy Shmildpherhel [Fr foiptha) edchleayatl vaiténe)own
‘techniques relating to 10 nultilayer construction can be utilized. Wen

- changi rigi dgtesnafunid tenadi e dadyedtary ladt feach eltayer Ambn@relidist aned,, it is
necessary to increase the quantity of the binder of the magnetic |ayer
. 10 which has aromatic and alicyclic structures, such as bisphenol,
bisphenol hydride A, bisphenol S, bisphenol P, ethylene oxide
and polypropylene oxide added to these, cyclbhexanedimethanol,
cyclohexanediol, etc.; are preferred.
While the binder in ‘the present inveﬁtion employs the
S15 - above-described polar-group containedpolyuréthane resin,-other
“resins, such :as vinyl chloride resin, acrylip resin, etc., may
be used together. Preferably, these resins have at least one
kind of polar group selected from the group consisting of -503M,
_.‘fOSOBM, -P=Q0(0OM) 2, -0-P=0(0OM)>, and -COOH (wher_é M. represents
:_20 . a hydrogen atom, an alkali metal ion, or an ammonium ion).
The resins that can be.used together are not
particularly limited. Conventional thermoplastic resin,
' 'thermosetting resin, reaction,_typé resin, and a mixture of these
can be used. Thermoplastic resin that is employed has a glass

25 transition temperature of -~ 100 to 150 C and a number average

“molecular weight of 1600 to 200000, preferably 10000 to 100000.
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to reduce flaws in the magnetic |ayer surface, or it is>DpesBsR 006!t O
i ncrease the quantity of the binder of the underlying layer 15°t o give
flexibility so that a good head touch is obtained. Wen a change is made,
it is preferable to performoptimzation to the extent that the advantages
of the present invention are exhibited. The second flexible magnetic
recording mediumof the .20 'present invention is basically the sanme in
construction as known 25 magnetic recordi ng medi a except a predeterm ned
bi nder ErpiRietareivpiirismghbercd sieg, apgdongol ey andragmadlymeacor di ng
medi um can be suitably enployed that has a practically non-magnetic |ayer
(under IWh-iep | egErdinamms & regrtittueny ermfor redhoiiddree gokemdmet i c | ayer
and having ferronmagneti c powder or. ferromagnetic hexagonal ferrite powder
- di stri bgedlemi tr diend egt y 8N4 Retmdisane 200611 reng hivsinmgristixralacor di ng
medi um the thickness of the magnetic |ayer can-be made 0.5 pmor less. In
addi t i oriny} apasahi ghinweehbarealtcst r Brgpland i shexwesebhingmesunf ace
snoot hness. Therefore, if thi.s magnetic recording nediumis enployed, a 5
nagnet iand geaCdiiog tEdEureM t Rre pihgnalecesdnngrliensky yresich hiegoxy
durability can be obtained. A preferred exanple of this magnetic recording
medi umrsgin, hoeainesfirernpbanéne mdsdd i aliptdaidsin,Magnelic de@ndrijonl0 A
description of the magnetic layer is omtted because it is the sane as the.
cont entzdescfo ezl dehydr rpMagnatiild domyeedin obpohg-poilyamitexidsiia, magneti c
recordi ng medi um (Ferronmagnetic Powder)
. a mixture of polyester resin and isocyanate prepolymer, etc.

Theabove—describedresinscankxausedsinglyorijlcombination.
10 - In the présent invention, a binder can be employed in
a range of 5 to 50 welght parts with respect to 100 weight parts
of ferromagnetic powder or non-magnetic powder. Particularly,
if the binder content is in a range of 7 to 45 weight parts,
the glossinéss of the_magnetic layer surface or non-magnetic
15 - layer surface becomes high and.the'dispersibility of
ferrqmagnetig powder or nonmagnetic powder can be enhanced.
iFurthérmore, if the binder content is in a range of 10 to 40
;;3 .H' weight parts, the electromagnetic transfer characteristic is
cqnsiderébly improved. If the binder content is less than 5
20 - ‘weight parts, ferromagnetic powder or nonmagnetic powder is not
bound. On the other haﬁd, if it is greater than 50 weight parts,
dispersibility of'fefrqmagnetic powder or nonmagnetic powder
'7éannotbefurtherenhanced,andinthemagneticlayer,areduction
in the fill amount of ferromagnetic powder and a reduction in
25 - the eledfromagnetic transfe?'chéracteristiq‘often occur.

' The second flexible magnetic recording medium of the
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A descrlptlon of the ferronagnetic povvder is omtted is the
sane as.t-he contents described in the (Ferromagnetic P§Wder§ 2? P%e first

f1exible magnetic recording medium .20 25 (Carbon Black in the Magnetic
Layer) A description of the carbon black in the nagnetic layer ..is
omtted because it is the same as the contents described in the (Carbon
Black in the Magnetic Layer) of. the first flexible magnetic recording
medi um [ Non- Magnetic Layer (Underlying Layer)] A description of the

non- maghetsent dyetentisderby¢ogst rageed basiortled hecangeeticilmytde sane as
the contents described in the [Non-Magnetic Layer (Underlying Layer)] of
the firaznd 58 andpebyiagyl2pe6 frlexinpdaetmgndtiyemecohdi heasediiimer
(Non- Magnetic Powder) A description of the non-magnetic powder is omtted
becausethe umdahkyigael et e cmyrent sc desesr bedy ibe thermdNaimivagnet i ¢
Powder) of the first flexible nmagnetic recording medium (Abrasive in the
Under | yiwnkt iy . TReeordeorkyi ng §aypossilyleond aihmane aiitasiuatithhe

' abrasive, in addition to the above-descri bed natural and 10 artifici al

dp anondxt Ebattdingat i hhelmardgniat ©0€ ddyeire ttameauses inmd behealnading, silicon
car bi de, chrom um oxide, seriumoxide, a -iron oxide, corundum artificial
corunduimn tdid bdoden, t rthdemolemaarumamghbl dg&,eddH amanm)maieauﬁ; ltiheon

di oxi de, boron nitride,

magnetlc layer, and the quantlty of the polar group within the

'scopeofthepresentinventionasnecessary. Optimization should

be performed on each layer, and known techniques relating to

_ 10 multilayer construction can be utilized. When changing the

quantityofthebinderateachlayer,forinstance,itisneceSsary
to increase the quantity of the binder of the magnetic layer
_to reduce flaws in the magnetic layer surface, or it is necessary

to increase the quantity of the binder of the underlying layer

.15 to give flexibility;so that a good head touch is obtained. When

- a change is made, it is preferable to perform optimization to
the extent that the advantages of the present invention are
exhibited.

The second flexible magnetic recording medium of the

20 present invention is basically the same in construction as known

Iﬁagnetic recording media except a predetermined binder employed

.in the magnetic layer. Among then, a magnetic recording'medium

can be suitably employed that has a practically non-magnetic

layer (underlying_layer), and a magnetic layer formed on the
25 hon—magnetic layer and having_férromagneiic powder or

ferromagnetichexagonalferritepmwderdistributedelabinder.
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e

garnet, enery (main ingr edi ents: corundum and nmagnetic 5 etc.
| f.the underlying |layer contains an abrasive, the surfa%%ﬁgbrﬁéﬁezogéd t he
state of protrusion of the abrasive can be controlled. (Carbon Black, etc.
in the Underlying Layer) A description of the carbon black, etc: in the '
underlying layer is omtted because it is the sane as the contents 20
described in the (Carbon Black, etc. in the Underlying Layer) of the first
f1exi bl e magnetic recording medi um [Addl tives] A description of the

addi t i vB% thd sgragrell @ gcavsdiing m¢dithe téanthaskbbes cdntbatmsoheddrd bed in
the [Additives] of the 25 first flexible magnetic recording nmedium [Layer
Const r vedyern|can 38 2 dreldi Uar ym20061Asdescin pidait iodn t hiet [tayerhiggmst ructi on
is omtted because it is the same as the contents described in the [Layer.
Const r uedGlor]ied ] tderdngtsh drickxi sl exaeelgreatti ¢l exor it awy sm:cbn}m%s[ Subst r at €]
5 A description of the substrate is omtted because it is the sane as the
cont entBheriaidedi f rchtive nisubstiratedcafd e mddinst 4 edidileyeragnet i ¢
recordi ng medi um [ Method of Fabricating the Magnetic Recordi ng Medi um

The nettshedfid geepedinggnedieamswdbhd highi bt eomigneens itq aetdridihng medi um
of the present invention includes the .15 preparation of a coating solution

for fo TR idddty |earerhe i dirsat.i on of the coating solution to the

substrate, . orientation treatnent, drying, cooling, calendering, stanping,
post - har deni ng, @oprgﬁeng,ed@mpﬁjq/pfdﬂds magnetic recording medium

- will hereinafter be described in detail.

S [Magnetic Layer]

10 ' A descriprion of the magnetic layer is omitted because-
it is the same as the contents described in the [Magnetic Layer]
of the first flexible magnetic recording medium.

(Ferromagnetic Powder)r |
A description of the ferromagnetic powder is omitted
15 because it is the same as the contents deseribed in the

(Ferromagnetic Powder) of the first flexible magnetic recording

medium.
(Carbon Black in the Magnetic Layer)
A descripti.on of the carbon black in the magnetic layer
20 ~-is omiﬁted.because it is the same as the contents described in

the (Carbon Black in the Magnetic Layer) of the firét flexible
magnetic recording medium.
[Non-Magnetic Layer (Underlying Layer)]
A description of the non-magnetic layer (underlying
25 - layer) is omitted because it is the same as the contents descrlbed

" in-the [Non-Magnetic Layer (Underlying Layer)] of the first
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The step of generating the magnetic coating and non- megNeLiGayRbsNg Of

t he magnetic recordi ng nediumincludes at |east a kneading step, a

di spersion step, and m xi ng steps provided before and after these steps as
necessary. Each step nay be perforned in. two or nore stages.
Ferromagneti c powder, .20 non-nmagnetic powder, a binder, carbon black, an
abrasive, an antistatic agent, a lubricant, and a solvent nay be added at
the beginning. or in the mddle of any step.. In addition, each nmaterial
maybe df VEabe AR auRietc i Feeoedbg mrdiWieps. For exanple, pol yur et hane
may be divided and added in the kneading step, the :25 di spersion step, and
the nmixing step f@fomdfamistig Aasedssilty after dispersion. 57 24 February
2006 The magnetic coating and non-magnetic coating are kneaded and

di spersed by varifb@eaieaddios ofxhhpl eenonagnehiierrowdge i@ Wdtteld nmill, a

three-roll mll, a ball mll, a pebble nmll, a revolving mll, a sand.
gri nderPe@@dusegifaris wheispnspred s iqreiandys disparidwd i@ Hitgh- speed stone
mll, a high-speed inpact mll, a disperser, a kneader, a high-speed

nPxer, SVPOTHRENE G FPovgleril of adomifd rfits pepsebleatagnel e mes@iddmaappl yi ng
a coating solution is not particularly limted. Wwen the non-magnetic
Iayer¢ﬂ6@®%@“0n the 10 substrate by applying a first coating solution for
t he non-magnetic |ayer is in a wet state, a second coating solution for
the magnetic | ayeA¥Rgie dpplthed UsdlepHeingn Ieggieti c | ayer (wet - on- wet
.method) Alternatively, after the first coating solution is dried, the
second coating sdihft iBwlarEly e depeiredars conteia aonakggadviee | Ber.
-{wet-on-dry nmethod). In the wet-on-wet nethod, the magnetic |layer is

uni for rﬁblfﬁqlﬁ{%kﬂé’gsa;d@éﬂéé‘{ £ de above-described natural and

| ._10 " artificial diamonds contained in the magnetic -layer, can use.
" molten alumina, silicon carbide, chromium oxide, serium oxide,
a—-iron o%ide, corundum, artificial corundum, silicon nitride,
titaniumcarbide, titaniumoxide, silicondioxide, boronnitride,
: gannet, emery (main ingredients: corundum andmagnetic ironore),
15 A etc., IFf tne underlying layer contains an abrasive, the surface'
- shapeandthestateofprotrusionoftheabrasivecanbecontrolled.
(Carbon Black, etc. in the Underlying Layer)
é*:'a‘-"{} ‘ ; A description of the carbon black, etc. in the
u'nde.;:lying l-ayen is omitted because it.is the same as the contents
'l 20 - described in the (Carbon Black, etc. in the Underlying Layer)
of the first flexible magnetic .fécording medium.
[Additives]
A description of the additives is omitted because it
- is the same as the contents descnibed in the [Additives] of the
25 . first flexible magnetic recording medium. |

[Layer Construction]
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as pinholes are prevented, and yield rate is high. In agddFtb@Bsy 2006
intimate contact between the non-nagnetic |ayer and the nagnetic |ayer is
enhanced and the separation of the magnetic .20 |layer fromthe non-nagnetic
-layer is prevented. In the wet-on-wet nethod, if the layer coated with the
first coating solution for the non-magnetic layer is in a wet state, .the
second coating solution for the magnetic |ayer may be applied at the sane
~time as the first coating solution or after the first coating solution.
2.5 On the other sh&fRECHIPRiRn it the dayeatetdendtractiont dst ioov tited t he
interface between the magnetic |ayer and the non-nagnetic 58 24 February
2006 | BRF21Ee ridd dSelihe apding ohs ddge FPRYENKSI desenibed bt dventlddvamd a S/ N
rati o can be enhanced. After drying, a surface snoothing process can be

per f or feRP YRt Hel @blaifnghe Thier stufflged bdeooadnatyi proscessdicen mgdiud. per f or ned
by super calender rolls, etc. If the surface snoothing process is
performed, bores [pidsfeadsdy the renmpval of a solvent during drying are
elimnated and the fill anmount of the' ferromagnetic powder in the.
nagnetic layer i$ erRaréPEionsoh thesubstrateagneiiit tat dratiavgenddi um wi t h
a high electromagnetic 10 transfer characteristic can be obtai ned. The

cal ende¥s b §amayas fdef eprbantrolrschiked ile theelSwabstwhieh dfagha heat
resisting - property, such as epoxy, polyin de, polyanide, polyin dean de,
etc. |EifRE ddieniddis mpgheddesseaordingnaeskiagsure is in a range of 100 to
500 kg/cm preferably 200 to 450 kg/cm and the 1.5 tenperature is in a
range of 60 to 13detbodpwefapabratdootihd Mogaetif SamnliEhddaeni] Now, a
-second enbodi nent of the present invention and conparative exanples wll
~be. described i n-Tﬂ?@rm%‘é?Oﬁg@ifaﬁabrm@tténg the second flexible magnetic

10  recording medium of the present invention includes ﬁhe
. preparation of a coéting solution for forming each layer,
applicationofthecbatinésolutiontothesubstrate,orientation
treatmeﬁt, drying, cooling, calendering, stamping,
post—hardening, pdlishing, assembly, etc.

15 The step of generating the magneéic coating and
:nOn—magneticicoating of the magnetic recording medium includes
rat least a kneading step,-é dispersion step, and mixing steps

V?} _ provided before and afterrthese steps as necessary. Each step
" may be performed in two or more stages. Ferromagnetic powder;

20 ‘non-magnetic powder, é bihder, carbon black, an abrasiﬁe, an

antistatic agent, a lﬁbricant, ahd a solvent may be added at

the begihning or in the middle of any step. In addition, each
‘materialmaybedividedandaddedintwoormoresteps.-Forexample,

. polyurethane may be divided and added in the kneading step, the‘

25 ~dispersion step; and the mixing step for adjusting viséosity

after dispersion.
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in the enbodi nent that the word "part" or "parts" represgpbbruary2®0sWei ght
part" or "weight parts." The materials .of a binder; a coating (nmagnetic-
coating) for formng a magnetic |layer and a coating- (non-nagnetic coating)
- for form ng a non-nmagnetic underlying | ayer were-prepared as |isted bel ow
‘The quantity of each ingredient is a quantity per 25 100 wei ght parts. of
ferromagnetic netal powder or non-nmagnetic powder. 59 24 February 2006
<Conpound of Pol yurethane Resin PUA--1> In a container equipped with a
thermomet er, a stilts @RINYHHE £dHINGK 3Och dORsERINgItiCo§OA tAapl a&ement was
performed in advance. In the container, polyetherpolyol of conposition 5

| i st ed ¥readad and dimPated PEWaT ogisaknender . r iExgretlesce fikacaders

di ssolved into a cycl ohexane-30% sol ution at 60C under the flow of

ni t r ogedt® Sulsequentl ywilgo pprhoeedrpdi yhilhi aurksled wid 1 ,agdedbhdea

catal yst and dissolved for 15 min. Next, an organic diisocyanate conpound
| i st ed Ml raBl eevo ligbnadddd andanshpsdnderf ¢r seeavarin a hiighnapeed

pol yuret hane resin PUA-1 was obtained. The hydrophilic polar group content
(2 SO3Na)MRFL kgredbBraraed. Hpbighrepeadstoas mi PUAalhigls-$po8Y impgly. ,
<Conpounds of Pol yurethane Resins PUA-2 to PUA-4 and PUC-1 to PUC-3> 15 In
t he sarfilWayadbisrisaget RaeeFdst naRUah-srersl pirkerhanbomegiens zPUA- 2,

PUA-3, PUA-4, PUC-1, PUC-2, and PUC-3 were obtained by enploying a chain
~ extendé? ghid-kaParigardicpelisssocyitat e conpound listed in Table 2. The
- ~hydrophilic polar group of each polyurethane resin, the hydrophilic polar
.group 20 content A &ethodarier pppdding Fabpeting solution is not

:ij ' particularly limited. When the non-magnetic layer formed on the
10 substrate by applying a first ccating solution for fhe

| 'non—magnetic layer is in a wet state, a second coating solution

for the magnetic layer may be applied on the non-magnetic layer

(weﬁ—onuwet method}. Alternatively, after the first coating

- solution is dried, the second coating solution may be applied

15 .dnthenon—magneticlayer(wet-onwdrymethod); In thewet-on-wet

method,then@gneticlayer151deofmj11thickness,defectssuch

-as pinholes are prevented, and yield rate is high. In addition,

?gﬁ the intimate contact between the non-magnetic layer and the

magnetic layer is enhanced and the separation of the magnetic

20 ~dlayer fromthenon-magneticlayer isprevented. Inthewet—on~ﬁet

method, if the layer coated with the first coating solution for

‘the non—magneﬁic layer is in a wet state, the second coating

‘solution for the magnetic layer may be applied at the same time

as the first coating solutionor after the first coating solution.

'_25' VOn the ofher hand, in the wet-on-dry methbd, a fluctuation in

“the interface between the magnetic layér and the non-magnetic
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<Conpound of Pol yurethane Resin PUB-1> 365 parts of adipjFel#0&a,20860 parts
of :neopentyl glycol, 2 w%of zinc acetate, and 3 wt % of sodium acetate
were put in a reaction container equipped with a thernoneter, a stirrer,
25. and a reflex condenser. Next, an ester exchange reaction was nmade for
3 hr at 180 to 220C. Subsequently, a condensation 60 24 February 2006

pol yneri zati.on reaction was nmade for 2 hr at 220 to 280C under a reduced
pressure. of | to 10 mmHg. In this manner, polyesterpolyol A was obtained.
Next, iYPX%e isaredvasfer28d GRISRAUGHAHS medise PEA-He Prsvsaitag erdane resin
'PUB-1 was_obt ai ned by enpl oying the obtained polyesterpolyol A a chain
ext endet HH EAE P ga@dn PVisHGEaatht e conpound. The hydrophilic polar group
content of the obtained polyurethane resin PUB-I.was 0.824 neq/g.
<Conpounds of ~PolAfifret K 'Resien$UmIBcE SPoRUBLNY PIOCEASt Benskee nmanner as
pol yuret hane resin PUB-1, polyurethane resins PUB-2, PUB-3, PUB-4, PUB-5,
PUB- 6, Ra#f P onnehe ahittdinged Bicesipt 63¢aFmesitydogep pot§ds can bRai n
-extender and an organic diisocyanate conpound listed in Table 2. The

hydr opMRaifopedPy grines of ledar poliar @titane Ifddiensur fheca Smhpdhdpli lic
pol ar group content, etc., are listed in Table 2. 20 25. 61 24 February
2006 TS PUA-RFRRTMA BPUASARUBIUEBLYPUB: 3 eglopsilob§ et eplAg01n040

during drying are eliminated and the fill amount of the
ferromagnetic powder in the magnetic layer is enhanced. As a |
. ""‘J result, a magnetic recording medium with a high electromagnetic
10 | transfercharacteriéth:émnbeobtained. The calender rolls may
be formed from a plastic material, which has a heat resisting
'~ property, such as epoky, polyimide, polyamide, polyimideamide,
etc. In the calendering process, the line pressure is in a range
.of 100 to 500_kg/cm, preferably 200 to 450 kg/cm, -and the
15 temperature is in a range of 60 to 130.C, pref.erably 80 £to 100 C.
| {Second Embodiment]
Now, a second embodiment of the present invention.and
; éomparative exarﬁples will be,dlescribed in further detail. N-ote
in the embodiment that the word “part” or “parts” represents
”26 “weight part” or “weight parts.”
o | | The materials of a binder, a coating (magnetic coating)
_fqrforminganwgneticlayerand&acoating(non—magneticcoating)
for forming a non-magnetic underlying layer were prepared as
listed below. The quantity of each ingredient is a quantity per
H25 100 wéight parts of ferromagnetic metal powder or non—magnetic

powder.
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ol yet er b40 ol yeter A 4545 inerdiol 45, hai nBpA22222222 X4 pEsiGaEry 2006

-ethyl ©2-101010 utyl--1, 3- ropanediol ., 6-hexanedi ol

Pol ar - groupl121221302012 ont ai ned i ol rganchI43 539.432.732. 732. 432. 432. 4

i i socyanat e ydrophilicSO3Na content0.2870.2970. 0580. 0350. 8240. 6780. 339
pol-ar groupPO (OH 2 content COCH cont ent

unber 42000280004200042000420004500040000 verage nol ecul ar eight 10 62 24
February 2006 10 PUB- 4PUB- 5PUB- 6PUB- 7PUC- 1PUC- 2PUC- 3 onoIoneter A ol yeter
b ol yeter A 454545/8MGHNHI Bosperethane Resin PUA-1>

In a container equipped with a thermometer, a stirrer,
and a reflux condenser, nitrogen replacement was performed in
advance. In the container, polyetherpolyol of composition

3 listed in Table 2 and short chain diol with a ring structure
. were dissol\;-red intb a cycloheXane—30%- solution at 60°C under the
floﬁofrﬁtrogen. Subsequently, 60 ppmof dibutyltinlaurate was
added as a catalyst .and dissoived for 15 min. Next, an organic
diisocyanate compound listed in Table 2 was added and heated:
10 . for 6 hr. 1In this ﬁay, polfurethane resin PUA-1 was obtained.
The hydrophilic po;ar group content (-SO03Na) of the obtained
polyurethane resin PUA~1 was 0.287 meq/g.
- <Compounds of Polyurethane Resins PUA-2 to PUA-4 and
. PUC—l to PUC-3>
15 o ' In the same way as polyurethane resin PUA-1,
.polyurethaneresinsPUA—Z;PUA—B,PUA—4,PUC—1,PUC—2,andPUC—3
were obtained by employing a chain‘extender and an organic
diisocyanate compound lisfed in Table 2. The hydrophilic polar
group of each polyﬁrethane resin, the hydrophilic polarrgroup
20 content, etc., are listed in Table 2.
<Compound 6f Polyurethéne Resin PUB-1>
365 partsof adipicacid, 260 parts of neopentylglycol,
.2 wt% of zinc acetate, and 3 ﬁt% of sodium acetate were put in
a reaction container equipped with a thermometer, a stirrer,
25 and a reflux condenser. Next, an ester ekchange reaction was

made for 3 hr at 180 to 220°C. Subsequently, a condensation
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chai nBpA353535 xt ender -ethyl -2-1010.10 utyl--1, 3- ropanedbbry 2006
, 6- hexanedi ol 6. 8 Pol ar-group412. 1221 ont ai ned12 iol 12
rgani c14Dl 32. 432. 43. 2. 432. 454. 146. 746. 7 ii socyanate ydrophilicSC3Na
cont ent' 0. 1150. 350. 290. 0570. 035 ol ar groupPO (OH 2 content 0. 345 COON
cont ent 0. 325 Nunber 43000380005300050000480003200030000 aver age nol ecul ar
ei ght HBpA: Bi sphenol hydride A (nol ecul ar wei ght 240) Pol yeter A:
. Pol ypropyl ene. oxide added to bisphenol hydride A (nol ecul ar wei ght 1000)
Pol yet gp0bymenl 3oy Irese toxdnd@agnprée ey 2nbkght 2000 28010 anderA -
Adi pi ¢ aci d/ neopentyl gl ycol =73/52 (nolecular weight 1000) Pol ar-group
cont ai redreieted: Pl enecoxd deo adtddnde  dul thilsopRnRaKic aci d
Pol ar-group contained diol B: replaced the SGBNa group of polar-group
cont ai Rl yRotexRatyelP@ O oG Hredyr oup contained diol C replaced the
SO3Na group of polar-group contained diol wth -COCH
Next, in the same manner as polyurethane resin PUA-1,
5 fpolYurethéne resin PUB-1 was obtained by employing the obtained
- polyesterpolyol A, a chain extender and an organic diisocyanate
compound. The hydrophilic polar group content of the obtained
pelyurethane resin PUB-1 was 0.824 meq/qg.
<Compounds of Polyurethane Resins PUB-2 to PUB-7>
10 In the séﬁe manner as polyurethane resin PUB-1,
polyurethane resins PUB-2, PUB-3; PUB-4, PUB-5, PUB-6, and PUB-7
were obtained by employing polyesterpolyol, a‘chain extender
and an organic diisocyanate compound listed in Table 2. ‘The

-hydrophilic'polar group of each polyurethane resin, the

15 hydrophilic polar group content, etc.,-are listed in Table 2.

20

25
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NI D1: 4, 4'- diphenyl met hanediisocyanate 63 24 February ggggm@ﬁ§N§Q@etic
Cbatlng '‘A> Hexagonal barium-ferrite 100 parts Surface treat A1203 5

Ww% Si02 2w % Hc: 2500 Ce Plate size: 25 nm- Plate ratio: 3 6s: 56
emu/ g Vinyl chloride copolyner (MRL10: Ni ppon Zeon) 7 parts 10Pol yurethane
resin (UR8200: Toyobo) 3 parts a-alumna (H T60: Sumtono Chemical) 4 parts
D anond (average particle size 100 2 parts Carbon bl ack (#50: Asahi Carbon)
1 part 5lsocetyl stearate gm5 parts Stearic acid 1 part Aeic acidl part
Met hyl 3@%&% Xetone 80 parts Cycl ohexane 120 parts <Magnetic Coating B>

. Hexagamat™— Ud' ' omferrite20 PUA-1 | FUA—2 | PUR-3 | PUR-4 | PUB-1 | BUB—2 | £UB-3

Polyol Polyeter A 40 40 40
Polyeter b 40
Polyeter Af 45 45 )
Dimerdiol - 45,

Chain ~ HBpA 22 22 22 22
extender
P-ethyl—-2- 10 10 10
putyl-1, 3- :
pbropanediol

1, 6-hexanediol

Polar-group B 12 12§ 2 1 30 20 12
_ contained B '
S diol C
Drganic MD T ’ 43.5 39,4 |[32.7 [32.7 [32.4 [32.4 |32.4
diisocyanate

Hydrophilic (-S503;Na content 0.287 {0.297 {0.058 |0.035 [0.824 |0.678 | 0.339
pclar group PO{OH, content
: ~COOH content

Number . ’ 42000 | 28000 | 42000 | 42000 | 42000 | 45000 | 40000

Bverage
molecular
weight

10
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25 100 parts Surface treatnment: Al1203 5 w% Si02 2 wt 5 Fh6ruadoffdeOe Pl ate
size: 25 nm Plate ratio: 3 6s: 56 enu/g Polyurethane resin PUA-1 10 parts
a “alumna (H T60: Sumtono Chemical) 4 parts 64 24 February 2006 10 15 .20
25 Di anond (average particle size 100 um 2 parts Carbon black (#50: Asahi
Carbon) 1 part |Isocetyl stearate 5 parts Stearic acid 1 part Jdeic acid

1 part Methyl ethyl ketone 80 parts Cycl ohexane 120 parts <Magnetic

1000 -

Coat i ng~C> Ferromagneti T met al Tpel erd G0 TReE-t ST soe oM esd—t T Pite2r ¢ sudyo] Co
-30% Hc:podgPD O VEjdARededd & [ ENGT N O 045 pm  COrystal [sitze | 120 ITHST"lZO
emu/ g |Sintering ppayetdd ves: ' '
' Polyeter A’ 45 45 45 45
Pimerdiol 15 15 15
Fhain HBpA ' 35 35 | 35
extender :
P -ethyl-2- 10 10 10
butyl-1,3-
propanediol
1, 6-hexanediol 6.8
Polar-group f . 4 12 ' 12 2 1
contained B 1z
diol C _ 1z
" Organic MDT 32.4132.4 32.4 32.4 54.1 46.7 46,7
! diisocyanate .
Hydrophilic [SOjNa content |[0.115 |0.35 , 10.29 [0.057 |0.035
polar group -PO(QH, content G.345
—COOH content 0.325
Number 43000 | 38000 { 53000 | 50000 | 48000 | 32000 | 30000
bverage
molecular
reight

HBpA: Bisphenol hydride A (molecular weight 240)
Polyeter A: Polypropylene oxide added to bisphenol hydride A
(meclecular weight 1000)

Polyeter b: Polypropylene oxide (molecular weight 1000)

A5 Polyeter A’: Adipic acid/neopent&lglycol =73/52

(molecular weight 1000)
Polar-group contained diol A: gthyleneroxide added to
sulfoisgphthalic acid
Polar—-group contained diol B: replaced the SO;Na group of
10 - ' polar-group contained diol with -PO(OH),
Polar-group contained diol C: replaced the S03;Na group of
polar—gréup contained diol with -COOH

Mpl: 4,4'- diphenylmethanediisocyanate
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Al conmpound (Al/Fe : atomic ratio 14% Y conpound (Y/ F§4F@5,ggpyczobgti 0 7%
Vinyl ¢hloride copolyner ((MRL10: N ppon Zeon) 10 parts Pol yuréthane resin
- (URB200: Toyobo) 4parts a -alumna (H TGO Sum-tono- Chemical) 5parts

D anond (average particle size 0.1 gm 1 part Carbon black (#50: Asahi
Carbon) 1 part Phenyl phosphonic acid 3parts n-butyl stearate 3 parts

But oxyet hyl stearate 3 parts Ethyleneglycoldiolete 6 parts 65 24 February
2006 Stearic acid Jdeic acid Methyl ethyl ketone Cyclohexane <Magnetic
Coating D> . Ferroffafnatiic featinmvifer Conposition: Fe 70% Co 30% 10 . Hc:
2300 OCe Major axis length: 0.045 Crystal size: 120 A Qs: 120 emu/g fZ m1
part 1 part 140 pg¥a0@ool gaarbum, ferrite 100 parts

Surface treatment: Al203 5 wt%, SiOp 2 Wto
Hc: 2500 OCe
5 ' ‘ Plate size: 25 nm
Plate ratio? 3
gs: 56 emu/qg

Vinyl chloride copolymer (MR110: Nippon Zeon) 7 parts

 ) Polyurethane resin (UR8200: Toyobo) 3 parts
10 . a-alumina (HIT60: Sumitomo Chemical) 4 parts
Diamond {(average particle size 106 um) 2pa€ts

Carbon black (#50: Asahi Carbon) 1 part

Isocetyl stearate S 5 parts

. Stearic acid ' 1 part

15. : : Oleic acid‘ _ 1 part
‘Methyl ethyl ketone N 80 parts

Cyclohexane 120 parts

Qﬁﬁ " <Magnetic Coating B>

Hexagonal barium ferrite ' 100 parts
.20 L : Surface treatment: Alo03 5 wt%, SiO2 2 wt%
He: 2500 Oe

Plate size: 25 nm
Plate ratio: 3

os: 56 emu/g
25 .- Polyurethane resin PUA-1 10 parts

a-alumina (HIT60: Sumitomo Chemical) 4 parts
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100 parts Sintering preventives: Al conpound (Al/Fe: atgm i 4%, Y
PO egos "

conpound (Y/ Fe: atomc ratio.7% 15Pol yurethane resin

par

a-alumna (H T60: Sum tono Chem cal )5 parts D anond (average particle size
0.1 1 part 20Carbon bl ack (#50: Asahi Carbon) Am) 1 part Phenyl phosphonic
-acid 3. parts n-butyl stearate3 parts Butoxyethyl stearate 3 parts
- Ethyl eneglycoldiolete 6 parts 5Stearic acid 1 part Oeic acid 1 part Methyl
et hyl ketonel40 parts Cycl ohexane200 parts 66 24 February 2006 10 15 20 25

<Non- magneti c OodIJlamyDIab (average particle size 100 um)
Carbon black (#50: Asahi.Carbon)
Iséﬁetyl stearate
Steaiic acid
5 | _ ‘Oleic acid
7- Méthyl ethyl ketone
Cyclohexane
<Magnetic Coating C>
{éﬁ ' Ferromagnetic metal powder
10 ' ' Composition: Fe 70%, Co 30%
-Hc: 2300 Oe
Major axis length: 0.045 pgm
Crystal size: 120 A
&s: 120 emu/g

15 ‘ Sintering preventives:

- 2 parts

1 part
> parts
1 part

1 part

80parts

120 parts

100 parts

" Al compound (Al/Fe: atomic ratio 14%)

Y compound (Y/Fe: atomic ratio 7%)

'¢§; . S ‘Vinylchloridecopolymer(MRllO:NipponZeon)lOpafts

- Polyurethane resin (URB200: Toyobo)
20 o o a+alumina (HITGO:ASumitomo Chemical)
| Diamond (average particle size 0.1 pgm)
- Carbon black (#50: Asahi Carbon)
" Phenylphosphonic acid
n~butyl stearate
25 . Butoxyethyl stearate

Ethyleneglycoldiolete

65 .

4part$
S5 parts
1 part

1 part

3 parts
3par£s
3parts

6 parts




Non- magneti c powder:a-Fe203 hematite 100 parts Mjor a 0. 07 gm
M nor axis length: 0.014 gm Specific surface area by BE%#?%%G%@;%OG

Surface treatment agent: A1203 8 wt% Carbon bl ack 25 parts (average
particle size 20nm SC-U. Col onbi an. Carbon) Vinyl chloride copol yner
(MR104: N ppon Zeon) 15 parts Pol yurethane resin (URS5500: Toyobo) 7parts
Phenyl phosphonic acid 4 parts |socetyl stearate 6parts Oeic acid 1.3
parts Stearic acid 1.3 parts .Mthyl ethyl ketone/ cycl ohexane 250 parts
(8/2 m xed sol vedteazNon-atdghet i ¢ Coati ng b> Non- magneti ¢ powdezrt a- Fe203
hematite 100 parts Major axis length: 0.07 gum M nor axis length: 0.014 gm
Specific surfaceOdeda lyeiBET: 55 n2/g pH 9 Surface treatnehtpagent: A1203
8 wto - Carbon black 25parts (average particle size 20nm SC- U Col onbi an
Carbon) 67 24 Febieddryl 2006 1P&eyomet hane resin PUA-1 22 pddsparts

Cyclohexane 200 parts
5 <Magnetlc Coatlng D>
Ferromagnetic metal powder 100 parts

Composition: Fe 70%, Co 30%
Hc: 2300 Oe
5 S Major axis length: 0.045 um
10 | Crystal size: 120 A
| | gs: 120 emu/g
Sintering pfeventives:
Al compound (Al/Fe: atomic ratio 14%),

Y compound (Y/Fe: atomic ratio 7%)

-:15_ éolyureﬁhane resin PUA-1 ‘ 10parts
a~alumina (HITGd: Sumitomo Chemical) | 5paits

Diamond (average particle size 0.1 upm) 1 part

:*ﬁ o | Carbon black (#50: Asahi Caibon) . '7'1 part
.Phenylphosphonic acid | ' 3 parts

20 - n-butyl stearate ' 3 parts
o Butoxyethyl stearate 7 | | 3 parts
thyleneglycoldiolete 6 parts

Stearié acid ' ' S 1 part

Oleic acid 1 part

25 Methyl ethyl ketone o 140 parts
Cyclohexane : ' 200 parts
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Phenyl phosphoni ¢ acid 4parts |socetyl stearate 6parts , %¥§5 ‘ﬁ g
parts 5 'Stearic acid 1.3 parts .Methyl ethyl ketone/ cycC exane EO parts

(8/'2 m xed solvent) [Generation of the Master Carrier] The substrate of the
master carrier enployed a Ni 10 substrate, which was generated by a
stanper generation nethod. Mre specifically, the disk-shaped Ni substrate
has a | and/ groove pattern, in which radial lines with a wwdth of 0. 5 .,um
-are arranged between the disk center and a radial position of 20 to 40 nm
and the |ine pitciNos-madhatmatCddieing@dial |y i nnernost position 15 20 mm
away fromthe disk center. The Ni substrate has a FeCo30at o |ayer (soft
magnetic |ayer), Nui-etagues iforgpmdiat : @5€e,0hehehdit Ckoess afod e raef t
magnetic layer is 200 nm the Ar sputtering pressure is 1.5 X 104 Pa (1.08
‘mTorr) , and the applied velatjage aixs 2.18Ghgdhan®.. 020 (Banpl e 1) The
i ngredients of the magnetic coating A were kneaded wth a kneader and
dispersed with-a sand m || Mifion lsarilsy leid@h:i wgoedi s of the non-nagnetic .
coating a were kneaded and dispersed. In the dispersed solutions of the
nagnetic coating 25 A and B@@cﬁ&@@ewuzﬂmﬁﬁEﬂ@aabyléEnarB$ ﬁ?/g
- polyi socyanate were added to the coating solution of the non-nmagnetic
. layer, and 68 24 February B0694 parts of polyisocyanate were added to the
coating solution of the nagnetic |ayer A Furthernore, 30 parts of
cyclohexane wer e added tosaa@bcéft&b@tmwatcagbhﬂg aeboti ansytNext, they
- were
‘ Carbon black _ , 25parts

o ' {average particle size 20nm, SC-U: Colombian. Carbon)

10 ' o Vinylchldridecopolymer(MRlO4:NipponZeon)15parts‘
Polyurethane resin (UR5500: Toyobo) 7 parts

Phenylphosphonic acid - 4 parts

Isccetyl stearate _ 6 parts

Oleic acid | © 1.3 parts

d 15 _ étearic acid o 1.3 parts
- Methyl ethyl ketone/ cyclohexane 250 parts

(8/2 mixed solvent)

dLﬁ . : o ' | <Non-magnetic Coating b>

.Non-magnetic powder: a-Fes03 hematite- 100 parts

-‘20 o d | Major axis length: 0.07 pgm

| Minor axis léngth: 0.014 ym

Specific surface area by.BET:.55 m2/g
pH: 9
Surface treatment agent: Al;03 8 wt$

25 | - Carbon black . | : 25parts

(average particle size 20nm,‘SC—U: Colombian Carbon)
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passed through a filter W|th an average bore diameter ob, k. Iﬁ'réry\ﬂoob” this
way, the coating solution for the non-magnetic |ayer and the at'l ng
sol'ution for the magnetic | ayer A were prepared.- The obtai ned non-magnetic
| ayer coating solution was applied on the pol yethyl eneterephthal ate
substrate of 62-humin thickness and 3 nmin center |ine average hei ght so
as to have 10 a thickness of 1.5 gmafter drying. Imediately after the
application of the non-nagnetic Iayer coating solution, the obtained
magnetic | ayer cdatliynwg-eddians oressas Bffpil ed on the non- mag@deétHectsayer
coating solution so as to have a thickness of 0.1 umafter drying. After
dryi ng, the magn&henyigdiasplwasicdlmdireated at a tenperature 6fpa33E and a
line pressure of 300 kg/cm with a 7-roll cal ender. The magneti c nmedi um was
stanped out to Haweeryd atetearatef 3.7 in, and the surface waparils shed.
~Wth the master carrier obtained in the above-described nethod, signals
were transferredQiggretaccial |y to the obtai ned magnetic 20 In8dipamts25 _
(Sanmple 2) Sanple 2 is the sanme as sanple 1 except that the pol yurethane
résin URB200 i n tdteardgnetdici coating A is changed to pol yiurdetdaantes resin
PUA-1. (Sample 3) :Sanple 3 is the same as sanple 1 except that the quantity
69 24. February 208 hofl tdthwii ridtoolad/ordydd odepaingmer MR110 359 tdsectwagneti c
coating A is changed from7 parts to 1.5 parts and the quantity of the
pol yur et hane resi{8/RUftikeids scllamged from 3 parts to 8.5 parts.” (Sanple 4)
[Generation of the Master Carrier]
The substrate of the master carrier employed a Ni

10 substrate, which wa;s generated by a Stamper_ generation method.

More specifically, the disk-shaped Ni substrate has a land/groove

pattern, in which radial lines withawidthof 0.5 umare arranged

between the disk center and a radial position of 20 to 40 mm,

and the line pitch is 0.3 um at the radially innerﬁost position
15 20 mm away from the disk center. The Ni substrate has a FeCo30at%

layer (soft magnetic layer.), which was formed at 25C. The

_ thickness. of the soft magnetic layer is 200 nm, the Ar sputtering
pressure is 1.5 X 104l f’a (1.08 mTorr), and the éppliéd voltage
is 2.80 W/ em?.

, 20 - {Sample 1)

| The ingr_ediénts of the magneti_c coat-ing A were kneaded
with a kneader énd dispersed with a sand mill. Sixﬁilarly, -the .

ringredients of the non-magnetic coating a were kneaded and
dispersed. 1In the dispersed solutions of the magnetic coating

' 25 - A and non-magnetic coating a, 13 parts of polyisocyanaté were

added to the coating solution of the hon—magnetic layer, and
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Sanple 4 is the same as sanple 1 except that the magnet pg Feiati2086B i
erpl oyeéd i nstead of the magnetic coating B and the non-magnetic coating b
i s enployed instead of the non-nagnetic coating a. (Sanples 5 to 17) 10
Sanples 5 to 17 are the sanme as sanple 1 except that polyurethane resin to
be added to the nmagnetic coating and non-magnetic coating is changed as
listed in Table 3. (Sanple 18) Sanple 18 is the sane as sanple 1 except
that the magnetic 15 coating B is enployed instead of the magnetic coating
A. (SafApperi9)oSapplridocyanzhe veare addednpd etlle exeaiping realuthieomagneti c
~coating Cis enployed instead of the magnetic coating A (Sanple 20) 20
Sanpl e 20 ke tieagnedmy dsvsandl e lurilvaptonchat3h pertragnbtdycladewtang D i s
enpl oyed instead of the magnetic coating A and the non-magnetic coating b
i s enpl vged advedeta egfcht h€ thentwagrettiing sodvtagnsa N8 ( Shaplvesr<2l to 33)
Sampl'es 21 to 33 are the sane as sanple 1 except that polyurethane resin
to be addegedothiheugmmomefittenatitig eanchivar e Behreuanipm2@ed odnimagnetic .
coating is changed as listed in Table 3. The kind of binders of the
sanpl esm. i firt EhlsSfay r &hieogoating gudlvittipnefalk udid onnbyaghethanisare of _
signal -transferred sheets are listed in Table 3. The initial S/Nratio and
nunber @hd3her anst éng exb lsiuiats fon Tlabine gBendicel ayat dawede yrdpeeredl | owi ng
| The obtained non-magnetic layer coating solution was
applied on the polyethyleneterephthalate substrate of 62 unlin.
i‘j thickness and 3 nm in center line average height so as to have
10 a thickness of 1.5 um after drying. Immediately after the
application of the non-magnetic layver coating solution, the
obtained magnetic layer coating solution was applied on the
non-magnetic layer coating solution so as to have a thickness
of 0.1 pm after drYing. After drying, the magnetic medium was
15 treated at a temperatur'e of 90°C and a line pressure of 300 kg/cm
with a 7-roll calender. The magnetic medium was stamped out to
‘have a diameter of 3.7 in, and the surface was polished. With
iéﬂ - the master carrier obtained in the above-described method,
signals were transferred magnetically to the obtaiﬁed.magnetic
f20 - medium.
(Sample 2}
Sample 2 is the same as sample 1 except that the
_polyurethane resin UR8200 in the magnetic coating A is changed
to polyurethane resin PUA-1.
25 o (Sample 3)

Sample 3 is the same as sample 1 except that the quantity
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met hods. (Initial S/Nratio) For each of the magnetic nedianh @mgaobtalned
samples,’ 1 to 33, a signal with a bit l.ength of 0.3 gm was nagnetlcally 10
transferred by the generated master carriers. After nmagnetic transfer, a
~signal was reproduced fromeach of the magnetic nmedia with an MR head of
0.5 pmin track wdth, using a RM1001 type disk evaluation device (GQJZI K)
and a spin stand LS-90 (Kyodo Electronic Systens). Thereafter, the S/N
ratio of each of the 15 reproduced signals was evaluated. (Quality

Eval uatedrciby wileyINehblericle cSpghaheTriaRs1 erieciBheeighethor ceadingf t he
magnetic nedia of the obtained sanples | to 33, a signal with a bit length
of 0.3 Azm wassmmgghétriosall | yar2® tta ansf eared bypdt hiee gpreartaitted afmsher
carriers. After magnetic transfer, a signal was reproduced from each of the
magnet igo it havd reai nVRUReadi of ciarbyadnfivont Bapkriue did,8 .usipagta .RWA1001
type disk evaluation device (QJIK) and a spin stand LS-90 (Kyodo

El ectroni c Systemsakiydgregnetic transfer to the magnetic 25 recording
medi um was stopped when the | evel of the reproduced signal (TAA) was 2dB
- bwer- than that cfardie sigrale 8imé he ssHinlid hgxcEkp24 Heabt iampgP@®@6 cpoi nt . At
‘this time, the nunber of signal-transferred nedia was cal cul ated. Table 3
Sanpl eMagnein€ Mol sBemsiesyad tiinalthugber tife magnetic coating B and the

coat i ngnagnet i cMagnet i cNon- S/ Nsi gnal - coatlngIayernagnetlc(dB)transferred
Iayersfnﬁﬁ{magnetlc coating b is employed instead of the non- magnetlc
coating a.
{Samples 5 to 17)
10 B Samples 5'£o 17 are tﬁe same as sample 1 except that-
. polyurethane‘resin to be added to the magnetic ceoating and
non-magnetic coating is changed as listed in Table 3.
{Sample 18)
Sample18isthesameassamplelexceptthatthemagnetic
15 coating B is employed instead of the magnetic coating A.
| (Sample 19)
Sample 19 isthe same as sample 1 except that themagnetic
.=$Q éoating C is employed ihstead of the magnetic coating A.
(Sample 20) |
:-20 | Sample20isthesameassamplelexcéptthatthemagnetic
| coating D is employed instéad.of ﬁhe magnetic coating'A and the
non—magnetic coating b is employed instead.of the ﬁon—magnetic
~ coating a.
(Samples 21 to 33)

25 ' Samples 21 to 33 are the same as sample 1 except that'

polyurethane resin to be added to the magnetic coating and
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(X 10000) 1AaMR110+UR8200MR104+UR55002050 2%W110+PUAW%§@§2150

3AaAMR110+PUA1VR104+UR550024100 4BbPUA- 1PUA- 126100< 5BbPUA- 00< 6Bb
. PUA- 3PUA- 324100< 7BbPUA- 4PUA- 420100< 8BbPUB- 1PUB- - 120100<

QBbPUB- 2PUB- 226100< 10BbPUB- 3PUB- 328100< 11BbPUS- 4PUB- 426100<

12BbPUB- 5PUB- 528100< 13BbPUB- 6PUB- 628100< 14BbPUB- 7PUB- 728100<

15BbPUC- 1PUC- 126100< 16BbPUC- 2PUC- 224100< 17BbPUC- 3PUC- 320100<

18BbPUB- 3MR104+UR550024100 19CaMR110+UR8200MR104+UR55002050

20 Db PUAn drPlaite grebt] 00 <o Bl UA-<2 RIpAmE61 QA< 1229RUAT3 RidRy13241,00<
23DbPUA- 4PUA- 420100< 24DbPUB- 1PUB- 120100< 25DbPUB- 2PUB- 226100<

26DbPUB- 3PUB- 328 i<k 2ABLAIUB1 ARLBs 426 00 < 2§1hRUBi APUBa 5284005t io, |
29DbPUB- 6PUB- 628100<
-andqualityevaluationby the number of 51gnal -transferred sheets
are listed in Table 3. The initial $/N ratio and number of
5 transferre.d sheets in Table 3 were evaluated by the following
- metholds..

(Initial S/N ratio)

For each of the magnetic media of the obtained sample‘s ‘
| ' 1 to 33, a signal with a bit length of 0.3 um was magnetically
10 transferred by the .generate'd master carriers. After magnetic

“transfer, a signal was reproduced from each of the magnetic media
with an MR head of 0.5 gm in track width, using a RWA1001 type
disk evaluation device (GUZIK) and a spin stand LS-90 (Kyodo .
E]_.ectroni'c_ Systems) . Thereafter, the S/N ratis of each of the
15 ' reproduced signals was evalusted.
| (Quality Evaluation by the Number of
VSignal—Transferred Sheets)
3 B  For each of the magnetic media of the obtained samples
1 to 33, a signal with a bit length of 0.3 um was magnetica’lly
 2_0 o transferred by the generated master carriers. After magnetic
l - transfer, a signal was reproducéd from each of the magnetic media
With an MR head of 0.5 um in track width,l using a RWAlOOl type
_disk evaluation device (GUZIK) and a spin stand LS-90 (Kyodo
Electronic System). The magnetic transfer to the magnetic
25 recording medium was stopped when the levél of the reprsduced ,

signal (TAA) was 2dB lower than that of the signal at the starting
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- 15 A

30DbPUB- 7PUB- 728100< 31DbPUC- 1PUC- 126100< 32DbPUC- 2PUC- 22¢diisry 2006
33PbPUC- 3PUC- 320100< It can be understood fromthe nunber of
signal -transferred sheets.in Table 3 that in the magnetic
of the present invention (sanples 3 to 18 and 20 to 33),
pol yur et hane resin having a specific polar 72 24 February 2006 group in the

magnetic | ayer

by a predeterm ned anount
guantity with respect to the quantity of al

is contai ned
resins,

recordi ng nedi a
in which

a predeterm ned
corrosi on of the

ng_net igoiTBS! ep o Td eimsyriasaunberpy¥eghal-ovensfek o8 ntddim whs
aadi ti on,

sufficient

t he quantity of
low 10 as 30 w
havi ng meysiRecy fic pol ar group,

hal f

the dispersibility of

hand,

5 the magnetic powder in the magnetic

| ayer & enhaneed by pol yurethane resin having a specific polar group,
S/N ratio can be obtained. On the other

SO a

in sanple 2 where

t he pol yurethane resin with a specific polar group is as
% and sanples 1 and 19 which has no pol yurethane resin
t he nunber of signal-transferred

sheets is

iS Cq

presé

that of the. nmagnetic recording nediumof.the present invnnti§n and it
FEERE atedrethal cBPosi dn_has occRiPPEH in the! e &\Iéff‘]i”ire_‘[f syrf ace.
descr i [fea HIfoy 82N Phe séesMitfimgnet e T ecof diffg, MedifiRQl 4 e
. . oatin [ i) . a ) (a) a ed '],
int - i nventi on, fhe magheli c rédstdi g T ° contal ns |a nnedet er i ned
ity of jpolyuretthane resin that has a specifi¢ polar {groumday) a
| Attty Howeyer O+i* gah'ﬂ=¢gvh3§ eogd~Frgmthe—conpari son
on Jhe lsamfi es (20 30 and'; 180T Lo BELASGghonBt i ¢ |1 ayetp al so
ins; the a MR110+PUAl |MR104+UR5500 | .24 100
4 B b PUA-1 PUA-1 26 100<
5 B b PUA-2 PUA-2 26 100<
6 B b - PUA-3 PUA-3 24 100<
7 B b PUA-4 PUA-4 20 100<
8 B b PUB-1 PUB-1 20 100<
9 B b PUB-2 PUB-2 26 100<
10 B b PUB-3 PUB-3 28 100<
11 B b PUB-4 PUB-4 26 100<
12 B . b PUB-5 PUB-5 28 100<
13- B b PUB-6 PUB-6 28 100<
14 B b PUB-7 PUB~7 28 100<
15 B b PUC-1 pUC-1 26 100<
16 B b PUC-2 PUC-2 24 100<
17 B b PUC-3 PUC-3 . 20 1100<
18 B b PUB-3 MR104+UR5500 | 24 © 100
19 c a MR110+UR8200 {MR104+UR5500 | 20 50
20 D b PUA-1 PUA-1 26 100<
21 D b PUA-2 PUA-2 26 100<
22 D b PUA-3 PUA-3 24 100<
23 ) b PUA-4 PUA-4 20 100<
24 D b PUB-1 PUB-1 20 100<
25 D b PUB-2 PUB-2 26 100<
26 D b PUB-3 PUB-3 28 100<
27 D b PUB-4 PUB-4 26 100<
28 D b PUB-5 PUB-5 28 100<
29 D b PUB-6 PUB-6 28 100<
30 D b PUB-7 PUB-7 28 100<
31 D b PUC-1 PUC-1 26 100<
32 D b PUC-2 PUC-2 24 ' 100<
33 D - b PUC-3 PUC-3 20 100<

It can be understood from the number of

signal-transferred sheets in Table 3 that‘in the magnetic

recording média of the present invention (samples 3 to 18 and

20 to 33), in which polyurethane resin_having a specific polar .
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pol yuret hane resin, corrosion of the master carrier surﬁgpgmggggmbg
prevented over a longer tine. As set forth above, in the second flexible
magneti c recording nedium of the present invention, -the nagnetic |ayer
.25 includes pol yurethane resin which contains in a range of 0.05 to 0.7
meq/ g at | east one kind of polar group selected fromthe 73 24 February
2006 group consisting of -S0O3M -0OSO3M -P=QOM 2, -0-P=O (OM 2, and

- -=000H (where Mrepresents a hydrogen atom alkali metals, or an anmoni um
sal t) .gddhep polthy ehdweiei ¢ @aye réons ikdes et inted%nuntgi eabatadhetihe
quantlty of all resins in the magnetic layer. 5 Therefore, it becones
possi bl® predets avenddeplongternmist akidddat tef thke qwaaltiity of signal s
recorded on the magnetic recording nmedium In addition, polyurethane resin

Wi th a fegihdolEsr ot COMRNtmddheip aeater Padaiear rﬁu&@dc@ua@ti ty or
greater. Therefore, it becones possible to obtain a sufficient S/Nratio.
10 Now,pieetasosd pivieena iidrlg beémgi. vemn efddd ttildir, dthe exd Slr s impgriaty 6£r ecor di ng
medium The third flexible magnetic recording nediumis a flexible magnetic

- rgcor dititge mehneR 1® pdvddy idatthd Sndgransienrae by heintgnkeaught into
intimate contact with a master carrier which has a | and/ groove pattern

cor r espaiding: thaioraai A heatiag dpethifie gognegt6up e dengrededsn
conprises a non-magnetic, substrate, and a non-magnetic |ayer, and a

nmagnet ig/N laeiro  ddve bwnbgneid.c | ayer and the magnetic |ayer are coated
.on the substrate in the recited order. The relationship between the Mh's

hardness (X) of tdetaurbeker dande lri‘ﬁ%taﬁlpl@aﬂrWI@ér@rﬁhe?qut‘ithlﬁ@()@ﬁ har dness
- (Y kg/m®) of the surface of the magnetic recording nediumis represented
~as 1 CtY{eXpbﬂyuermaarr@ aldsans hiiphoet weeritthe MoharsghangnessagX.oef the
10 as 30 wt% and samples 1 and 19 Wthh has no polyurethane resin
| having a spécifiC‘polar'group,'the number of signal-transferred
Sheetsishalfthatofﬁhenmgneticrecordingmediumofthepresent
invention and 1t is contemplated that corrosion has occurred
+in the mastér carrier surface.
15_ . ' As described above, in the second.ﬁagnetic recording
medium of the present invention, the magnetic recording layer
‘icontains a predetermined quantity of polyurethane resin that
"f) _ haséSpecificpolargroupbya;nedeterminedquantity. However, .
.._it can be understood from the comparison betweén the samples
- 20 - 10 and 18 that if the nonfmagnetic layer also contains the
| .polyurethane resin, cérrosion of the master carrier surface can
be prevented over a longer time.
As set forth above, in the second flexible magnetic
recording medium of the present invention, the magnetic layef

25. - includes polyurethane resin which contains in a range of 0.05

to 0.7 meq/g at least one kind of polar group selected from the
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2 surface of the master carrier and the Knoop hardnesspq peiGéry@ope - of the
sufface of the magnetic recording nediumis in a range 25 of 1°c Y/ X c 7,
preferably 2 ¢ YYX ¢ 5. In the case where Y/ X is less than 1 or greater
than 8, nagnetic transfer cannot be 74 24 February 2006 perfornmed in a good
state of contact with the nmaster carrier and it is difficult to enhance

- signal quality. In addition, in the case where Y/ X is greater than 8,
flaws will occur in the master carrier if nmagnetic transfer is repeatedly
per f or rathud coarseguant by, —sopuf Hosicent, AERbEOMDE, Mg (OM)ecoatidng nedi a

cannot be obtained. In the third magnetic recordi ng nedium the Knoop

har dnesscaafH t fwhesisr MAcepre seditiss e thvacogredi rgomphealkhls hardéassorof the

“master carrier surface so that it is in a range of 1 10 Y/ X 7. For

i-nst anca, amdomake st Knoamhehabdpessthbhnthes sin frandendaf i s Hed magneti c

recording nmediumgreater, it is necessary to enhance the bridge density of

a coat igigdied o easd rgiartd tguantt iatly freaihar denthg mggnetio bayadded to the

underlying layer and magnetic |ayer of the nmagnetic recording nedium to

espl oy mherdford)i hdeevbase glasido g anachienetidrepbred trergtabihigh, or to
enhance the fill density of the magnetic substance in the surface of the

- magnet ig® r@eorcgiald tedifuminalic reasirtgd ba teapmaghatiécandcokdpn@ssure in

a cal endering treatnment. However, the nmaterial of the magnetic recording

medi umpaydti drhe Talwddiation pellhodeaheneXk:siot wpthtd bighrioldn girver as | ong

as the relationship of 1 : Y/ X 7 is obtained. As a preferred exanple, a

descri pidrafent lis kendiovenl ofpredeEgnetined emanding wedgusethat has a

__practl cally non-magnetic
Therefore, it becomes possible to obtain a sufficient S/N ratio.

10 ‘- Now, a descrlptlon will be given of a third flexible
magnetic recording medium. The third flexible magnetic
“recordingmediumis a flexible magnetic reéording medium to which
data is transferred by being brought into intimate contact with
a master carrier which has a land/groove pattern corresponding

15 ‘to said data. The third magnetic recording medium comprises a
non-magnetic substrate, and a non-magnetic layer, anda magnetic
layer. The non-magnetic layer and the magnetic layer are coated

“% " on the substrate in the recited order. The relationship between |

£he Moh’s hardness (X) of the surface of the mas_tér carrier and

200 “the Knoop hardness (Y kg/mmz) of the surface of the magnetic

recording medium is represented as 1 = ¥Y/X = 7.

The relationship between the Moh’s hardness (X) of the

' ' 2

~ surface of the master carrier and the Knoop hardness (¥ kg/mm )
~.of the surface of the magnetic recording medium is in a range

25 . of 1S Y/X = 7, preferably 2 < ¥Y/X £ 5. 1In the case where Y/X

is less than 1 or greater than 8, magnetic transfer cannot be
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llayer (underlying layer), and a magnetic |ayer forned opy F&stug9 2006
non- maghetic | ayer and having ferromagnetic powder or ferromagnetic
hexagonal ferrite powder distributed in a binder. 75 24 February 2006 10 15
20 25 In this .nmagnetic recording nedium the thickness of the magnetic
| ayer can be nmade 0.5 gmor less. In addition, it has high nechanical
strength and is excellent in surface snoothness. Therefore, if this
magneti c recording mediumis enployed, a magnetic recording nediumwth a
hi gh r gparthngedensid ywant dliglte adurabitadty wodi bheobesiteed cafkhgnet i c
Layer] A description of the magnetic layer is omtted because it is the
sanme asandhée tcoatadnt £ deskic ticbedhancehel iy metaild tivay efh adsfi ttilven f inst
flexi ble magnetic recordi ng.nmedium (Ferromagnetic Powder) A description of
t he ferfiosragied Whe@WEK is gnreited thecayseElialv § swihe s a5 the contents
described in the (Ferromagnetic Powder) of the first flexible magnetic
recor dimmgs t emediamn i Abirfasiags)t i cTheravedivat iic [repen tedlyhepemrdgrnaedc
recordi ng nmedi um may contai n known abrasives. Anobng them dianond and
abum naComparduen Esy are spifefierirad. nAbbasi v£matrirerid harddrd ngabedéadescri bed
abrasives may be used together.. Such abrasives are silicon carbide,
chrom wamotdeie sertiaimeski de, a -iron oxide,
In the third magnetic recording medium, the Knoop
hardness of the surface is adjusted according the Moh'’ s hardenss
"-_‘;‘ of the master carrier surface so that it is in a range of 1 =
10 | Y/X = 7. For instance, to make the Knoop hardness of the surface -
of the magnetic recording medium greater, it is necessary to
enhance the bridge densityof a coating by increasihg the qﬁantity
of a hardening agent to be added to the underlying layer and
magnetic layer of the magnetic recording medium, to employ a
15 "binder whose glass transitiontemperature Tgishigh, or tocenhance
the fill density of the mégneti'c substance in the surface' of
-the magnetic recording medium by increasing the temperature and
3 'preSs_ure in a Calend‘ering treatment. However, the material of
the magnetic recording medium and the fabricationmet_hod are
B 20 . ‘not pa_rti'cularly limited as long as the relationship of 1 £ ¥/X
‘= 7 is obtained.
As a preferred example, a description will be given
~of amagneticrecordingmediumthathasapractically non-magnetic
layer (underlying layer), and a magnetic layer formed on the

25 - non-magnetic layer and.having‘ferrOmagnetic powder or

ferromagnetic hexagonal ferrite powder distributed in a binder.
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“corundum siiicOn nitride, titaniumcarbide, titaniumo gﬁ idnngON
dioxi de, boron nitride, etc. These abrasives with a thés gﬂg?ﬁﬁgggof 6 or
greater can be enployed singly or in combination. These abrasives may be
added to the underlying layer as necessary. |f an abrasive is added to the
underlying |layer, the surface 76 24 February 2006 shape can be controlled,
or the state of protrusion of the abrasive can be controlled. The particle
size and quantity of an abrasive that is added to the nagnetic |ayer and
under | yinnghiayegnetdd decbed ey nealiopt i thenthdlckessssof CacporgBtaick in the
Magnetic Layer) 10 15 20 25 A description of the carbon black in the
nmagnet il@yeayean be akidet @d Sheaause ldsd.s Theasddeias,the beatkngls described
in the (Carbon Black in the Magnetic Layer) of the first flexible
nmagnet mechendkdilng tredigttin ahNodsMegeelllenkayer s(idideel ynngthages)] A
description of the non-magnetic layer (underlying layer) is omtted
becausehb&eﬁsrghei§am&ia5mbhae¢dnteatsrdésgrmbddumimsthmp@oMﬂdkhgnetic
Layer (Underlying Layer)] of the first flexible magnetic recording medium
(Non- Magr@kitd cPoseier di kg eesiitivpdi tn aoh i ghecvordingnéensippwddrhigh oni t t ed
because it is the sanme as the contents described in the (Non-Magnetic
‘Powder duehbtihethi cah beexbitladneegneti c recording nedi um
| [Magnetic Layer]
A description of the magnetic layer is omitted becauseé
: ' it is the same as the contents described in t-he [Magnetic Layer]
10  of the first flexibie magnetic recording medium.
" (Ferromagnetic Powder)
A description of the ferromagnetic .powder is omitted
because it is the same as the contents described in the
(Eferromagneﬁic Powder) of the first flexible magnetic recording
15 - medium.
(Abrasives)
The magnetic layer of the magnetic recording medium
may contain known abrasives. -Among them, diamond and alumina
. particles are 'p'referred. Abrasives other than the
20 ‘above——des.cribed abrasives may be used together. Such abrasives
are silicon carbide, chromium oxidé, seriumoxide, ao—-iron oxide,
corundum, silicon nitride, titanium carbide, titanium oxide,
silicondioxide, boronnitride, etc. TheseabrasiveswithaMoh's
hardness of 6 or greater can be employed singly or in combination.

2‘5 - These abrasives may be added to t_hé underlying layer as neceéSary.

If an abrasive is added to the underl’fing layer, the surface
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(Carbon Bl ack, etc. in the Underlying Layer) A descript ar bon
btack, -etc. in the wunderlying layer is omtted becauseéf?m?gm?ﬁ@ogane as
the .contents described in the (Carbon Black, etc. in the Underlying
Layer) of the first flexible magnetic recording nedium [Binders] A
description of the binders is omtted because it is 77 24 February 2006 the
sane as the contents described in the [Binders] of the first flexible
magneti c recording medium [Additives] A description of the additives is
om t t edsihaeatse betcorbo sl 1d, sambheas: dtheo € pricents idesel thedbirastive
[Additives] of the first flexible magnetic recording nedium Note that the
whol e ararpBeétccaft ol ladil t The pentihel cadded aridigaayt st epfodn bhlmaisdéati ng
magneti ¢ and non-magnetic coatings. 1In addition, after formation of the
magnet ighd@yer adiibe shahe hlgnetpariaefr andaddderveingylderappbuéd at the
sanme time or in order, depending on the object. [Layer Construction] A
descri pd aetoftd heptiayed wonsdg.uction is omtted because it is the sanme as
the contents described in the [Layer 15 Construction] of the first flexible
nggnetic recordi NgarediruBladkSubstthat sfagheddsc miagteirgn of the substrate is
omtted because it- 20 is the sanme-as the contents described in the
[Substrate] of thedeébrsptibexithiie sagpehisl 4@condilrgnaga tie 1pMetrhod of

Fabricati ng the Magnetic Recordi ng Medi uni
is omitted because it is the same as the contents described in
- the (Carbon Black in the Magnetic Layer) of the first flexible
.[? magnetic recording medium.
.10 ' [Non—Magﬂetic Layer (Underlying Layer) ]
| | A description of the non-magnetic layer (underlying
layer) is omitted because it is the same as the contents described
.in the [Non-Magnetic Layér (Underlying Layer}] of the firstr
flexible mggnetic recording medium.
15 (NonfMagnetic Powder)
" A description of'the non-magnetic ﬁowder is omittéd
:because it.is the same as the contents described in the
RFJ _ (Non-Magnetic Powder) of fhe first flexible magnetic recording
medium. | |
i‘ZO‘ 1 (Carbon Black, etc. in the Underlying Layer)
‘ A description of the cérbon black, etc. in the
underlying layer is omitted because it is the same as the contents
~described in the (Carbon Black, etc. in the Underlying Layer)
of the first flexible magnetic recording medium.
25 [Binders]

A description of the binders is omitted because it is
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The nmethod of fabricating the fourth flexible magnetic 24 res@afidogsmedi um
of - the present invention includes the preparation of a coating solution
for form ng each |ayer, application of the coating solution to the
substrate, orientation 25 treatnent, drying, cooling, calendering,

stanpi ng, post-hardening, polishing, assenbly, etc. 78 24 February 2006
The step of generating the magnetic coating and non-nagnetic coating of
the magnetic recording nediumincludes at |east a kneading step, a

di sper silon ssinepas darice nbricrgtstdpscr pradiidethbefRimslearsd aftigre tthasé st eps as
necessary. Each step 5 may be perfornmed in two or nore stages.

Fer r omagest ilel o ovadpre t imareamgthietd ongdinwter , a bi nder, carbon bl ack, an
abrasive, an antistatic agent, a lubricant, and a solvent may be added at
t he begi nning or fixddiheivesddl e of any step. In addition, each nmaterial
maybe di vi ded and added in two or nore steps. For exanple,.- 10 pol yuret hane
- may be divided anddaddedpiciohhef kiteadiduy tsitveys, ithemi dispdresicorsestiép, and
the m xing step for adjusting viscosity after dispersion. The nagnetic
chat i ngi anthenonmragmatiec conabnng descrkbedded thed [Hildpeives] byf waei ous
~kneaders. Exanpl es of kneaders 15 are a two-roll mll, a three-roll mll,
a ball Mddt RHleeible midrietia revodndingy mddiuma sand grinder, a szegvari, a
hi gh-speed. inpeller disperser, a high-speed stone mll, a high-speed
impact ..1 ml| Netedtbperider whalkneageart, o ahi aid stpiced mayXes adaed
honogeni zer, an ultrasonic disperser, etc. 20 A nethod for applying a
coat i ngirsaingt sbapi of Matbr jgattiingunaging thicnatéhon-tmagnairief ecalfliegise apply a
non-magnetic |ayer coating solution on a substrate, dry the solution, and
¥ In addition, after formation of the magnetic layer, the whole
10 | or part of an additive may be applied at the same time or in-
order, depending on the object.
{LayerVConstruction]
A descfiption of the layer construction is omitted
because it is the same as the contents described in the [Layer
~15 Construétion] of the first flexible magnetic recording medium.
[Substrate]
A description of the substrate is omitted because it
is the same as the contents described in the [Substrate] of the
first flexible magnetic recording medium.
20 '  [Method of Fabficating the Magnetic Recording Medium]
‘Theuethodoffabricatingthefourthflexiblenmgnetic'
.recording medium of the present invention includes the
preparation of a coating solution for forming each layer,
applicationof the coating solution to the substrate, orientation

- 25 . treatment, drying, cooling; calendering, stamping,

- post-hardening, polishing, assembly, etc.
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apply a.. magnetic layer coating solution. Such a sequepd Fabruafiglobbpl e
application nethod, that is, a wet-on-dry nethod, can 25 enploy a
conventional one. Preferred exanples are nethods disclosed in Japanese
Unexam ned Patent Publication Nos. 79 24 February 2006 3(1991)-214417 and
3(1991)-214422. A surface snoothing process can be perforned by a
cal ender, etc. The calender rolls may be forned froma plastic .material,
whi ch has a heat resisting property, such as epoxy, 5 polyin de, polyanide,
pol yi m deam de, dthe dted ke carenddriimmg they oceesstirhedatiagpeesisure is in a
range of 50 to 500 kg/cm preferably 100 to 400 kg/cm and the tenperature
i s in axgrangeynatfi @@ocad ihd§0oC, tipr efaematliy 46ctbodiRg melidiencdsiders carri er
that is enployed in performng 10 magnetic transfer is a conventional one.
The const risciston, kneadtiey akepand dabpécat oonstat hehdimithiegraeseps carri er
are not limted. (Third Enbodi ment) Now, a third enbodi nent of the present
i nvent ipprowiddd bEFdre descafbed ihedairditagrs det actesNate. | rEadie sérbodi nent
that the word"part"or "parts" represents ",weight part" or "weight parts.
[$ener add wibeopekisiraedChn riws gjr wSarpkeade s Therendustaates iof pavwiast er
~carrier enployed a N 20 substrate,. which was generated by a stanper
~ gener atnan-mejiwdi.c gdwdeispecidimikd,y cddimrditdlecikhaped airasilyst,r ane has a
land/ groove pattern, in which radial lines with a width of 0. 5 gmare
ar r angezht letateien ddentdi sk lagtierarand samd adisall veosi thagn bef a@idetio a0 mm
.and the line pitchis 0.3 mat the radially innernost position
the beginning or in the middle of any step. In addition, each .

- materialmaybedividedandaddedintwoormore steps. Forexample,
10 | polyurethane may’be”divided.and added in the kneading step, the-
dispersidﬁ step, and the mixing step for adjusting viscosity
after dispersion.
'The magnetic coating and non-magnetic coating are
kneadedanddispersadbyvariouskneaders. Examples of kneaders
 15 | are a two-roll mill, a three-roll mill, a Ball mill, a pebble
"fnill, a revolvingmill, a sahd grinder, a srzegvari, a high-speed
-impellerdisperser,e;high—speedstonenﬁjjq a high-speed impact
; mill, a disperser, a kneader, a high-speed mixef, a hofnogenizer,
an ultrasonic disperser, etc.
'}20 o A method for applying a coating solution is not
l particularly limited. It is preferable to apply a non-magnetic
layer coating solution on a substrate, dry the solution, and.
"~ apply a magnetic layer coating solution. Such a sequential
multiple application method, that is, a wet-on-dry method, can
25 “employ a conventional one. Preferred examples are meﬁﬁods

disclosed in Japanese Unexamined Patent Publication Nos.
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25 20 nm away fromthe disk center. The NI substrate hagsgeh@&R3MpE% | ayer
(soft magnetic 80 24 February 2006 10 15 20 25 layer), which was forned at
25C. The layer thickness of the soft magnetic layer is 200 nm- the Ar
sputtering pressure is 1.5 X 10-4 Pa. (1 .08 mforr) , and the applied
voltage is 2.80 Wcn2 . The Moh' s hardness of the surface of the naster
carrier obtained is 4. (Sanple B) In the master carrier of sanple A the
-surface was treated with an oxygen plasma to obtain a Mh's hardness of 6.
The oxyperepeari2ad4pr essdire(19010. -2 4fe Pa (0.54 nforr). (Sanple-C) In the
master carrier of sanple A, the surface was provided with a dianond-1ike
carbon (DLC) coatd nghdfadbtaidothibbreduygness 1f frfodreenerati on of the
- Magnetic recording nedium The materials of .a coating (nagnetic coating)
for thecar@giet, etlayerhansh bertadt irdg 16NAAY BE Felrine:dC @abmng p 166k ikhe
.non--magnetic underlying | ayer were prepared as listed below The
quant i tiyadrieach WHIHIE BNt head gUanstiNgPsroddPr el ghdh A xgf,
ferromagnetic nmetal powder or non-nagnetic powder. <Magnetic Coating A>
Vf;agowlﬁaﬁid,gp benkiae dtQ0ppayini dSuniase ddeat Mmanthe AR MY Si 02 2
A _

- process, the line pressure is in a range of 50 to 500 kg/cm,
preferably 100 to 400 kg/cm, and the temperature is in a range
of 20 to 130 C, preferably 40 to 120 TC.

The master carrier that is employed in performing
10 | magnetic transfer is a conventional one. The construction,

material, and fabrication method of the master carrier are not

limited.
| [Third Embcdiment]
- Now, a.thixxiembodiment of the present invention will
15 " be described in further detail. Note in the embodiment that the

word“part”oi“parts”represents“weightpart”or“weightparfs.”
| [Generation of Master Carriers]

éﬁ , i "~ (Sample A}

" The substfate of a master carrier employed a Ni

- 20 'lsubstrate, which was generated by a stamper generation method.
| Morespecifically,thedisk;shapedNisubstratehasaland/groove
. pattern, inwhich radial lineswithawidthof 0.5 ,um.are arranged
between the disk center and a radial'position of 20 to 40 mm,

énd.the line pitch is 0.3 pm at the radially innermost position
'25 © 20 mm away from the disk center.

The Ni substrate has a FeCo30at% layer (soft magnetic
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Hc: 3000 Ce Plate size: 25 nm. Plate ratio: 3 us: 56 engpgn@l Aerebruary
2006 10/ 15 20 25 Vinyl chloride copolyner (MRL 10: Ni ppon Zeon) 6parts

Pol yur et hane resin (UR8200: Toyobo) 3 parts a-alumna - (H T60: Sum tono

- Chemical) 5 parts Dianond (average particle size 0.15 gn) 1 part Carbon
bl ack (#50: Asahi Carbon) 1 part |Isocetyl stearate Sparts Stearic acid 1
part deic acid 1 part Mthyl ethyl ketone 80 parts Cycl ohexane 120
parts <Magnetic Coating B> Ferromagnetic netal powder Conposition: Fe 70%

- Co 30%j] d¥er 23G6h 0 M Hrecwnie |aNgIS1C . 0. B840 e COrptstdinsdZ & F k22 A as:
150 emu/g Sintering preventives: 100 parts Al conpound (Al/Fe: atomc

ratjo 1499t magnetic layer is 200 nm, the Ar sputtering pressure is

4Pa.(l.OBmTorr),andtheappliedvoltage152.80W/cm2.

1.5 X 10~
The Moh’ s hardness of the surface of'theznaétez'carrier obtéined
| 5 - is 4. | |
(Sample B)
In the master carrier of sample A, the surface was
treated with an oxygen plasma to obtain a Moh'’s hardness of 6.

> pa (0.54 mTorr).

The oxygen partial pressure is 7.5 X 10
10 | (Sample é)
| | In the master carrier of sample A, the surface was
provided with a diamond-like carbon (DLC) coating to obtain a
Moh's hardneés of 9.5. |
[Generation of'the.Magnetic recdrding medium]
i5 The materials of a coating (magﬁetic coating) for the
magnetic layeriand a coating (non-magnetic coating) for the
non-magnetic underlying layer were prepared.as listed below.
’55 K The quantity'of each ingredient is a quantity:per.iOO weight
parts of ferfomagnetic metél powder or non—magﬁetic powder.
- 20 I <Magnetic Coating A>
| . Hexagonal bariuﬁ ferrite 100 parts
Surface treatment: Al203 5 wt%, Si0O2 2 wt%
He: 3000 Oe |
Plate size: 25 nm
25 Plate.fatio: 3

gs: 56 emu/g
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Y conpound (Y/ Fe: atomc ratio 7% Vinyl chloride copolﬂrpébr(,g@%gle ppon
Zepn) 10 parts Pol yurethane resin (URB200: Toyobo) 4parts .a-alunina
(HI ' T60: Sumitono Chemical) 5 parts Dianond (average: partlcle size 0.15 um
-1 part Carbon bl ack (#50: Asahi Carbon) 1 part Phenyl phosphonic acid
3parts . 82 24 February 2006 |socetyl stearate 5 parts Stearic acid | part
Qeic acid 1 part Mthyl ethyl ketone 140 parts Cycl ohexane 200 parts
<Non- magneti ¢ Coati ng> Non-magneti c powder: Ti Q2crystal rutile 100 parts.
Aver age primary mantilcdiel et izhs cOpOBomAM(BRa e Of: NG pgoenf Zoscen Jar e ployr tBET: 40 m
2 /g 10 15 20 pH 7; TiQ2 content: 90% or greater DBP oil absorption 27 to
38 n /1009 Surf@%ﬁ_ytul’r%éthm@t rRgant | (URB20B),: SicbdJar bon bl agkafEE) 13parts
Vinyl chloride copolynmer (MR110: Ni ppon Zeon) 17 parts Pol yurethane resin

(URB60. 0: Toyobo)y 6pahhsna Phenybphospnonbsoacheém3cpadlits | sogelayitsst earate
6 parts Oeic acid 1 part

Diamond (average particle size 0.15 um) 1 part

5 Carbon black (#50: Asahi Carbon) 1 part

| Isocetyl stearate ~ Sparts

Stearic acid C 1 part
Oleié acid . _ 1 part

   ? | Methyl ethyl ketone ~ 80parts
10 N _ Cyclohexéne | ' 1 120 parts

' <Magnetic Coating B>
Ferromagnetic metal powder 100 parts
Composition: Fe 7@%, Co 30%
Hc: 2300 Qe
15 ’ : | Major axis length: 6;045 pm
Crystal size: 120 A

gs: 150 emu/g

B I Sintering preventives:

Al compound.(Al/Fe: atomic ratio 14%),
20 o Y compound (Y/Fe: atomic ratio 7%)

vinyl chloride copolymer (MR110: Nippon Zeon) 10 parts

Polyurethane resin (UR8200: Toyobo) 4 parts
a—-alumina (HIT60: Sumitomo Chemical) o 5parts
Diamond (average particle size 0.15 pm) 1 part
és ' _ Carbon black (#50: Asahi Carbon) | 1 part
| - | Phénylpﬁosphonic acid B 3 parts
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Stearic acid 1 part Methyl ethyl. ketone 120 parts Cygipggﬁaggzégo parts
(Sanpl & 1) The ingredients of the magnetic coating A were knea eg wth a

kneader and dispersed with a sand mll. Simlarly,. the 25 ingredients of

t he non-nmagneti c coating-were kneaded and dispersed. In the dispersed
solutions of the magnetic coating 83 24 February 2006 A and non-magnetic
coating, 13 parts of polyisocyanate were added to the coating solution of
t he non-nagnetic |ayer, and 4 parts of polyisocyanate were added to the
coating sol ution Iefoddteyl retgpeatate | ayer A. Furthernore, 30 paPegtef

cycl ohexane were added 5 to each of the two coating solutions. Next, they
wer e passed thrauglemdiddiet with an average bore di aneter bfParuym In
this way, the coating solution for the non-magnetic |ayer and the coating
solution for theolrgretdaid ayer A were prepared. The obt ai nedl P®/t magnetic
| ayer coating solution was 10 applied on the pol yethyl eneterephthal ate
“substrate of 62 watihyl tdtilgkindsscared 3 nmin center |ine a#r 8§&tsei ght so
as to have a thickness of 1.5 gmafter drying. After the application of
tfie non- magnet i c dyayletheo@atd ng sol ution, the obtai ned magrétd @artayer
~coating solution was applied on the non-nmagnetic |ayer 15 coating solution
so as-to have a tdNoakivesmedfid.Cobtmraf™ er drying. After drying., the
magneti c nediumwas treated at a tenperature of 90C and a |ine pressure of
300 kg/cm wi th aNbm-eldgread iengdewde r The opagnettiec. medi len was180@aydd out to
‘have a dianeter of 3.7 in, and the surface was polished. In this way, a
3.7-in magnetic 20 recordi nyerdieupriasrgbpaimedlie size: 0.035 pm

Specific surface area by BET: 40 m2/g
10 - : | "'pH: 7; TiO» content: 90% or greater
DBP 0il absorption 27 to 38 ml1/100g
Surface treatment agent: AlpO3, SiO2
éarbon black (EC) 13parts_

Vinylchloridecopolymer(MRllO:NipponZeon)If?parts

15 . Polyurethane resin (UR8600:_Tbydbo) 6 parts
Phenylphosphonic acid _ 3 parts
isocetyl stearate , ' 6 parts

o) | B Oleic acid | _ - 1 part
. Stearic acid 1 part._
20 0 _ Methyl ethyl ketone 120 parts
| Cyclohexane : | 180 parts
(Sample 1)

The ingredients of the magnetic coating A were kneaded
with a kneader and dispersed with a sand mill. Similarly,. the
' 25  ingredients of the non-magnetic coating were kneaded and

dispersed.  In the dispersed.solutioné of the magnetic coating
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(Sanple 2) Sanple 2 (magnetic recording nedlun) i's the sapebragry 2Pl e . 1
except "‘that 2 parts of pol yi socyanate is added to the nmagnetic coating A

and 4 parts of polyisocyanate is added to .25 the non-nmagnetic coating. 84
24 February 2006 10 15 (Sanmple 3) Sanple 3 (nagnetic recording nmedium is
the sane as sanple 1 except that 10 parts of polyisocyanate is added to
the magnetic coating A and 20 parts of polyisocyanate is added to the
non- magneti ¢ coating. (Sanple 4) Sanple 4 (magnetic recording nedium is

t he san®aad nanpdnel exceptindal Stgwerteoperdiniredyansie eatenddeidng
~treatnent is changed to 70C. (Sanple 5) Sanple 5 (magnetic recording

medi um té THeheosamBgasolaahph el txcaph-thghethe tapper andd parthe

cal endering treatment is changed to 100C. (Sanple 6) Sanple 6
(magneté£. pEIGHT b OgaieEtt Wdrd saddesl sameras cosenplge sbledept dathahet he
magnetic coating A is changed to the magnetic coating B. (Sanple 7) Sanple
7 (magngidie viaeDa db PG . MR LitYLe ff0 14123 6 ok ta 20y shoipdearte ercepddedat 2
parts of polyisocyanate is added to the nmagnetic coating B and 4 parts of

. pgl yi sogyanaidte d5 taddediot @cating solutions. Next, they were passed

) throﬁgh a filter with an average bore diameter of 1 um. 1In this
way; the coating solution for the non-magnetic layer and the
coating solution for the magnetic layer A were prepared.

J The obtained non-magnetic layer coating solution was
10 - applied.on the polyethyleneterephtha1ate substrate of 62 um in
thickness and 3 nm in center line average height so as to have
a thickness of 1.5 um after drying. After the application of
the non-magnetic layer coating selution, the obtained magnetic
layer coating solution was applied on the non-magnetic layer
_15 _ coating solution so as to have a thickness of Or. 1 pumafter drying.
After drying, the magnetic medium was treated at a temperature
“of 90°C and a line pressure of 300 kg/cm with a 7-roll calender.

The'magnetic medium was stamped out to have a diameter of 3.7

A

" in, and the surface was polished. In thisway, a 3 7-in magnetic
- 20 erecording medium was obtained.
(Sample 2) |
Sample 2 (magnetic recording medium) is the same as
- sample 1 except that 2 parts of polyisocyanate is added to the
maqnetic coating A and 4 parts of polyisocyanate is added to

25 ~ 'the non-magnetic coating.
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t he non-magnetic coati ng. (Sarrpl e 8) Sanple 8 (magneticof peg,divipogedi UM
i s the same as 25 sanple 6 except that 10 parts of polyisocyanate is added

to the magnetic coating B and 20 parts of polyi-socyanate is added to 85 24
. February 2006 1.0 the non-magnetic coating. The obtained nmaster carriers A
to C and sanples 1 to 8 are conbined as listed in Table 4, and a signal
with a bit length of 0.3 u mwasnagneticallytransferred. The Knoop hardnes
Y of the surface of the sanple, Mh's hardness X of the naster carrier,
Y/ X, SINratio, affhrifie minber of signal-transferred sheets are listed in
Table 4. The S/Nratio and nunber of transferred sheets in Table. 4 were
eval uat ed by the Jamiglmni3ndmagekliods re¢Stdingt medidine hagriet iszald ys
transferred signal with a bit length of 0.3 umwas reproduced with an MR
head ofs&@mpke unmekpeptachkatnildl partisi of o IRMAYBriatpe idi sétdedaiaidtieon devi ce
(QU.ZIK) and a spin stand LS-90 (Kyodo El ectronic Systens) Thereafter, the
S/N 15nagéol wasoaavialgdt edd Qupbirty &0 gpabyisocipndte Numsktedofto

Si gnal - Transferred Sheets) For each of the magnetic nedia of the sanples 1
tb 8 h\alwengoza—rsagr@dlwctdaialrb;.t |l ength of 0.3 um a servo signal was 20
magnetical ly transferred. The magnetic transfer to the magnetic recording
medi um was st oppedasydre t4ie | evel of the reproduced servo signal was 2dB

| ower than. that of the signal at the starting '

Sample 4 (magnetic recording medlum) is the same as

samphe1exceptthatthetemperature1nthecalendeylngtreatment‘

) is changed to 707C. |

10 _ (Sample 5)

| ='Sa‘mplaﬂa 5 (magnetic recording medium)lis the same as
sample]_exceptthatthetemperaturejj1thécalenderingtreatment
is changed to 100C.
(Sample 6)

15 Sample 6 {(magnetic recording medium) is the same as
.sample 1 exéept that the mégnetic coating A 1is chéﬁged to the
.magnetic coating B.

llﬁ . . ) _ (Sample 7)

| - Sample 7 (magnetic iecording medium) is the same as

.20 | " sample 6 except that 2 parts of polyisocyanate is added to the

| .magﬁetic coating B ahd 4 parts of polyisocyanate is added to
the non-magnetic coating. |
| (Sémple 8)
Sample 8 {magnetic recording medium) is the same as
25 - sample 6 except that 10 parts of polyisocyanate is added to the

magnetic coating B and 20 parts of poiyisocyanate is added to
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‘point. At this.tine, the nunber of signal--transferréd ' wﬁ%
calcul ated. ,25 86 Table 4 Level Master carrierMagnetic ?gggggl gOQ?X S/'N

Number of. medi unval ue(dB) si gnal - Sanpl eoh' sSanpl-eKnoop har dnesstransferred
har dness(Y) sheets (kg/ m®)(x10000) 1B61203. 328100< 2B62101. 729100<
3B63457. 52050 4B64152. 528100< 5B65406. 726100< 6B66254. 227100<
7B67152. 528100<. .8. B68508. 31630 9A41205. 027100< 10A42102. 528100<
- 11A434511. 32020 12A44153. 827100< 13A454010. 02230 14C9. 51202. 130100<
15C9. 52001 . 4301 (D . kS 28100< 17C9. 54151. 629100<
The obtained master carriers A to C and samples 1 to
8 are combined as listed in Table 4, and a signal with a bit
1engthof0.3;ﬁnwasmagneticallytransferredJ The Knoop hardnes
5 Y of the sﬁrface of the Sample, Moh'’s hardness X of the mastér
carrier, Y/X, S/N.ratio, and the number of signal—transferred
sheéts are listed in Table 4. The S/N ratio and number of
transferred sheets in Table 4 were evaluated by the following
J.J. " methods. |
10 (S/N ratio)
The magnetically transferred signal with a bit length
.of 0.3 pmwas reproduced with an MR head of 0.5 pm in track width,
using a RWA1001 type disk evaluation device (GUZIK) and a spin
stand LS-90 (Kyodo Electronic Systems). Thereafter, the S/N
15 . ratio was evaluated.
(Quality Evaluaﬁion by the Number of
Sidnal—Transferred Sheets) |
O ' For each of the magnetic media of the samples 1 to 8
having a signal with a bit length of 0.3 unu'a sérvo signal was
. 20 -magneticallytrahsferfed. Themagnetictransfertothenmgnetic
recording medium was.stopéed when the level of the reproduced
servo signal was 2dB lower than that of the signal at the starting
point..Atthistime,thenumbarofsignal—transferredn@diéwaé

calculated.

25
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18C9. 55404. 228100< It can be understood from the number,
signal -transferred sheets in Table 4 that

of the present

which has the relationship of 1 <_
carrier and the magnetic recording nmediumis sufficient.

dropouts during nmagnetic transfer are reduced. As a result,
and a sufficient S/Nratio can be obtained.
(levels 3,

guanti t

On t he Dathks hand,

y can

10 be enhanced,
in the magnetic recording nmedi a

invention (levels 1, 2, 4to 7,
YI' X 7,

in the rragnetlc
9, 10, 12,
the cont act bet ween the naster

fFgbrua

2006
ordi'ng

and 14 to

The si gnal

si gnal

8, 11,

13) where Y/ X is greater than the above-~descri-hedr ahge; t he—cont C’Ct
bet weer “F & FBF ¢ Ea’f’f’leér ’5‘@8%%&%&%‘3? c recoﬂ éhf@E i &ﬁﬁgﬁsﬁlﬁg
~sufficilent. ' d
transfgr. Suf cplenthaggn Fée%"?uar ﬁ%guﬁaordgﬁéé quant ity an gje%%gir%fic
S/'N ratjio wefe not ogbtail ned. sgt fg{gt/gmabove, injthe gboygsrsri
third fijl exi bl e magnetic recordlng medi um the rdlati¢nshi betmeen t
Moh' s jhardness (X) [of the jsurface|lof the naster| carfier and the Knod
~hardneqgs {Y kg/ m2) [of éhe jsurface|of th& nmagnet|i &.¥ ¢c@8di|jng nEdi<kum i
represdnted as B c Y/ X & 7.] Therefpre, tHe intijnhtie|cdAtact bEO%een
‘nmast er cé?rler and the ﬁagﬂeti% recor di nedi Un dan B nade SWifici
As a rgs siinal drdpout s tan pe pr ey nted fir ()ccg rrii ng io&magn
data 1Q t sfeBredto he |magpetif recofdi ng ngdjum and isi gngl, quan
can be{enpanged.; Now, agdesicriptiop willjbe given,af iagourth dOQXI bl
- magnetifc g ecprdigng medigm {In §he fourthsd | exi blleg magnati d reqmrdlnc
~medium| a fifrst acoaffi ngasoljution fpr formdng the s.0 | 27 100<
TR 10 A 4 2 10 2.5 28 100<
11 A 4 3 45 11.3] 20 20
12 A 4 4 15 3.8 | 27 100<
13 2 4 5 40 10.0 | 22 30
14 C 9.5 1 20 2.1 30 100<
15 o 9.5 2 10 1.1 30 100<
16 C 9.5 3 45 4.7 | 28 100<
17 C 9.5 4 15 1.6 29 100<
18" C 9.5 5 40 4.2 28 100<

It can be understood from the number of

signal-transferred sheets in Table 4 that in the magnetic

9, 10, 12, and 14 to 18), which has the relationship cf 1

recording medium is sufficient.

magnetic transfer are reduced.

10

- {(levels 3,

<

7,

be enhanced,

‘recording media of the present invention (levels 1, 2,

4 to 1,

<

Y/X

the contact between the master carrier and the magnetic
The signal dropouts durihg

As a result, signal gquantity can

and a sufficient S/N ratio can be obtained.

On the bthef hand,

8,

in the magnetic recording media

11, and 13) where Y/X is greatér than the

above-described range, the contact between the master carrier

and the magnetic recordingmediumis not sufficient.

15
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As aresult,
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15 non-magnetic |layer contains a first lubricant in a.réy¥¥%d%&y£ %o 20 wt %
of; non-magneti c powder contained in the non-magnetic |ayef 88

coatlng solution for formng the magnetic |ayer . contains a second

| ubricant which is 1/4 or less of the first lubricant in quantity. The
first and second lubricants are 20 liquids at a tenperature at which the
magnetic transfer is perforned. The tenperature at which the magnetic
transfer is perforned is 20 to 25C. The above-descri bed |ubricants are not

lim te%igf‘nélh@ﬁa@{tqdy quids ahrihei ahovesgessriderd deemper sbuhened?25 For

exanpl e, atty aC|d ester is preferable. Fatty acid ester can enploy fatty
acid esters, oy 8824 di8ly Wb e20Q6 ¢oRrsiapbvelqerrebashcthatlly acids of
car-bon nunbers 10 to 20 and nDnohydrlc al'cohol s of carbon nunbers 3 to 12.
Exarrp' %ﬁf&@élf@tr@a&dﬁ%dmlw %tee%qlat%nsﬁa t yelblnester is
nDnohy h such ‘as et hanol, butanol 5 phenol, benzyl al coho
2-met hyl!h l’ ah QHH ss2{RPPH tﬁ@%ﬁrﬁé@@*&&' th@rrﬁ?apé(‘i@f‘%aglr&i‘écﬂ af@nobut yl
et her, ene g yco nonobut yl et her, di propyl ene gl ycol nonobutyl

h %,?2 , | , and
§%|§Ly49{ (%gghépg{§%£% ggqgfhy n2&2%$€b%ugg%§kh3kgggggP§§§%tlﬁeoggntyI
10 g y%coﬂn}'r{:geﬁlbaiuﬂlnfjs 3qpbEtan dardyat suegk <ExambiRe dfodal theac) ds are

acetic "aci propionic aci octanoi ¢ acid, 2-ethyl hexanoic acid, lauric

aci d, t i | e r3Gied, sBehenkCmaghdt @rachlc
aci d, C%Iﬁﬁah{‘é ?C?r%a}cn% {?{:déaeé?gh% |H%E%)It(r§r]1:|t (:C%am o? gl aidic I:Etlc?d ;I i phatic

15 car bf@@dfc*irﬁf'n%ﬁ%caa% B2l kel BhEFaEt nt ANthA gk e, OFibREM

- Exanpl es of y acld esters are butyl stearate,
] dropouts can be prevented from occurring in magnetic data

-~ 10 . transferredto themagneticrecordingmedium, and signal quantity
| can be enhancedf
Now, a description will be givén of a fourth flexible
: magnetic recording medium. In the fourth flexible magnetic
recording médium, a first coatiﬁg solution for forming the
15 non-magnetic layer contains a first 1ub1_:icént in a range of 1
| to 20 wt% of non-magnetic powder contained in the non-magnetic
| layer. A second coating solutioﬁ for fo:_:ming the magnetic layer
r - contains a second lubricant which is 1/4 or less of the first
lubricant in quantity. The first and second lubricants are
-2_0 ‘liquids at a temperlature at which the magnetic transfer is
| ﬁe'rformed'. .
The temperature at which the magnetic transfer is
~performed is 20 to 25°C. The above-described lubricants are not
limited if they are liquids at the above-described temperature.
'25 | For example, fatty acid ester is preferable.

Fatty acid ester can employ fatty acid esters, which
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s-butyl stearate, isopropyl stearate, butyl oleate, amy, sl
3-het hyl butyl stearate, 2-ethyl hexyl stearate, 2-hex;% dec@%ﬁbg?%arate,

butyl palmtato, 2-ethyl hexyl nyristate, a m xture 20 of butyl stearate
and butyl palmtato, butoxy ethyl stearate, 2-butoxy-I|-propyl stearate,
di propyl ene gl ycol nonobutyl ether acylated with stearic acid, diethyl
gl ycol dipalmtato, hexanethylenediol acylated with nyristic acid and
diesterified, and ester conpounds such as an ol eate of glycerin. 25 Wen
magneti c recordi ng nmedi a_are used under high humdity, .the hydrolysis of
fatty a€Psestat BrreRagicurstty reighs o4 ﬁ@ﬁ?%ﬂgﬂ%%s a0 &0i%dt &0thi s
hydrolysis, it is preferable to select the isonetric structure and branch
posi t i FRONQRYETHE FHeCIR EhcPL cathen ghtmkeied n? %9 st4rans, etc., of fatty
acid and al cohol. An organic solvent that i.s enployed in the present 5
i nvention can usE&EXaPLkas fppicehgle dthad arerorre IGstbR BatacddbrE,  net hyl
et hyl ketone, diisobutyl ketone, cyclohexanon, isoboron,_ and
~ t et r oy B VIREAT; e O RS MO NANEH 1852 heehiehdB ucBtamafbhancpr §9&AGCLbut anol |
i sobutyl al cohol, isopropyl alcohol, and nethyl cyclohexanqgl); esters
(8uch aRherRhy|Peietlatd C 1y|ZIGe§b§ﬂaPBFYis%ikﬁ®qlaé%ﬁ%?@ﬂ-ﬁ?&ﬁ#opyl
.acetate,. ethyl lactate, and glycol acetate); glycol ether systens (such as
gl ycol ferd P%@%?Hﬁlwoﬁﬁwwykt%ﬁrrdime Sl ¢
hydrocarbons (such as benzen, toluene, xylene, cresol, and chl orobenzen);
_chl or i re@RePHyE 6ERPBorSi REARAL SNe FRVRPT SR Mo lehert Ryréhylers
chl oride, carbon tetrachloride, chloroform _ethylene chiorghydrin,, and
~di chl orobesremenaRuNydi fERAYY ?TPWH@H;%%&Olrhé}kl‘énbg il Pod YO drfRese
organi ¢ solvents do not always need to be 100% pure. The organi c_sol vents,
in addidlerhel (wsh aggethylene glycol, diethylene glycol, neopentyl

10 . glycol, glycerin, and sorbitan derivatives).
Examplesoffattyaéidsareaceticacid,propionicacid,
octanoicacid,2—ethylhexanbicacid;lauricacid,myristicacid,
stearic acid; palmitic acid, behenic acid, araéhic acid, oleic
acid,-liﬁoleic acid, linolenic acid, elaidic acid, aliphatic
15 . carboxylic acid such as‘palmitoleic acid, and a mixture of them.
Examples of fatty acid esters are butyl stearate,
.'s~butylstearate,isopropylstearate,butyloleaté,amylstearate,
| 3~methyl'butyl stearate, 2-ethyl hexyl stearate, 2-hexyl decil
stearate, butyl palmitato, 2—ethyi hexyl myristate, a mixtufe
20 --of butyl steafate and buty1 palmitato, butoxy ethyl stearate,
'2—butoxy-1-propylstearate,dipropyleneglycolnmnobutylether
acylated with stearic acid, diethyl glycol dipalmitato,
-hexamethylenediolacylataﬂwithnwristicacidahddiesterified,
and.ester compounds such as an oleate of glycerin.
25 . When magnetic recording media are used under high

humidity, the hydrolysis of'fatty acid ester often occurs. To
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ingredient, may contain inpurities such as a netaner, ag4pg@g LR 20
~prioduct; a side reaction production, a deconposition product, “an oxide,
noi sture, etc. These inmpurities are preferably 30 wt% or |ess and further
preferably. 10 wt% or | ess. The organic solvent that is enployed in the
present invention may vary in kind and quantity between the magnetic 25.
| ayer and the non-nagnetic |ayer. For instance, the magnetic |ayer may
contain a solvent with a high volatility to enhance 90 24 February 2006

surfaceast@pidtd yehilhen poro Ipgne) | Ot | By @ir By 4NY A selsitvaie W th a
hi gh surface tension (cycl ohexane, dioxane, etc.) to enhance the stability

of a copddtigirDE SBHYuCOMAI dh@ 1S VENtpoNidivmE Rghh S uhid binanicd,i ncrease
its fill amount. 5 The fourth magnetic recordi ng nedi um of the present

i nvent i Ofwd sgp@sticid y dNe-sedils | Net®NStdIctd 1y afc kD AMY NAGRRIJIC. _
recordi ng nedi a except that the above-described lubricant is contained in

the magnetic | ayen ajveydion: NRORRLHLC drRker Pknpl geRfateHen@dcguamt i ty.
Anong them -a nmagnetic.recordi ng nedium 10 can be suitably enpl oyed that

hgs a praedh€tdl ¥aROB=NRANGH bebitayer reenderiatidied ayeEn asarétan@ggnetic
| ayer fornmed on the non-magnetic |ayer and having ferromagnetic powder -or

f er r omaghet§ © chayaganaind eak EE@bﬁ@WQ&’eﬂﬂrﬁiJ@:zﬁé‘l@ﬁlej{é‘n@n PiiRd®oronl,n this

magneti c recordi ng medi um the thickness of the nmagnetic 15 | ayer can be

made 0.Znd@MetoFol @fo Flh@ddidichold fagcHhigh nd®mehani caltsidangth and is
excellent in surface snoothness. Therefore, if this magnetic recording

medi UMpSoAd By ashit#hdl,] TR} IC 4RGN i NG gBAdPp M1t hdli, ghingecor di ng
density and high durability can be obtained. .20 preferred exanpl e of
- this magneiyC ¢ REIBHE:NhdIBA Whters (such as methyl acetate, butyl
10 '_ acetate, isobutyl écetate, isopropyl écetate, ethyl lactate,
| aﬁdglydolacetate);glycolethersystems(suchasglycoldimethyl
ether, glycol monoethyl ethei, dioxane);'aromatic hydrocarbons
(such as benzen, toluene, xylene, crescl, and chlorcbenzen);
chlorinated.hydrocarbons (such.aS}nethylene chloride, ethylene
15 chloridé, carbon tetrachloride, chloroform} ethvlene |
' chlorohydrin, and dichlorobenzen); N,N-dimethyl formaldehyde;
“hexane; ana so on. These organic solvents do not always need
E J to be 100% pure. The organic solvents, in addition to their main
: ingredient,maycontainimpuritiessUchasan@tamer,anunreactéd
 2Q "produét, a side reaction production, a decomposition product,
| _.an oxide, moisturé, etc. These impurities are preferably 30 wt%
or less and further preferably 10 wt% or less. |
The organic solvent that is employed in the present
invention may vary in kind and qﬁantity between the magnetic
| 25 : : léyer and the non-magnetic layer. For instance, the magnetic

layer may contain a solvent with a high volatility to enhance
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wi |l hereinafter be described in detail. [Magnetic Laye inRt i on of
thée magnetic layer is omtted because it is the sane aglr§%%§§ﬁ¥@§ts
described in the [ Magnetic Layer] 25 of the first flexible nagnetic
recordi ng medium 91 24 February 2006 (Ferromagneti c Powder) A description
of the ferromagnetic powder is omtted because it is the sane as the
contents described in the (Ferromagnetic Powder) of the first flexible
magnetic recording 5 nedium 10 (Abrasives) A description of the

“abr asi vesrfscemtaad ikgcausBeidon-siddie tSaBa a6 T e cORt£Nt & desedrited in
the (Abrasives) of the third flexible nmagnetic recording nmedium (Carbon

Bl ack inithea Magget s6rEayerteds d85CERE1ONeRant NEdLakDON, bbagk) itothe
magnetic layer 1s omtted because it is the same as the contents descri bed

in theefkanbonciBbaskabnlibg dgneidLei@ypror ahay Neodtdst £ laxaihds
magnetic recordi ng nmedium 15 [ Non-Magnetic Layer (Underlying Layer)] 20 A

descri piien @fhife soMuBRINEY | €0l BYSFeds@dLEEYEND] 4dRy@Rd,. 1S omtted
because it is the sane as the contents described in the [Non-Magnetic

Layer (Underlyi ngra@y@sidtoiadie thid gkcokigdigbhearaansti @h%ﬁ?ﬂ!éﬂrﬂg medi um
(Non- Magnetic Powder) A description of the non-magnetic powder is omtted
invention is basically the same in construction as known magnetic
recérding media except that the above-described lubricant is
‘contained in the magnetic layer and non-magnetic layer by a
predeterminedquantity. Amongthem,anﬁgneticrecordingmedium
10 ' can be suitably emﬁloyed.that,has a practically non-magnetic-
layer.(underlying layer), and a magnetic layer formed cn the
non-magnetic -layer and having ferromagnetic powder or
ferromagnetic hexagonal ferrite powder distribut.ed in a binder.
In this magnetic recording medium, the thickness of the magnetic
15 layer can be made 0.5 um or less. In addiﬁion, it has high
mechanical strength and ié excellenﬁ in surface smoothness.
-Therefore, if this magnetic recording medium is employed, a
1 | magnetic re-cordi_ng mediumlwi_th a high recording density and high
durability can be obtained.
20  . A preferred exampie of. this magnetic recording medium
will hereinafter be described in.detail.
[Magnetic Layer]
A description of the magnetic layer is omitted because
it is the same as the contents described in the [Magnétic Layer]

25 - of the first flexible magnetic recording medium.
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because it is the sane as the contents described in the24¢%@@- gtic
Powder) of the first flexible magnetic recording mnedium ? rbon Bl ack,
etc. in the Underlying Layer) A description of the carbon black, etc. in
the 92 24 February 2006 5 underlying layer is omtted because it is the
sanme as the contents described in the (Carbon Black, etc. in the
Underlying Layer) of the first flexible magnetic recording nmedi um
[Binders] A description of the binders is omtted because it is  the same

as the contents desGhiRedrdtthedRidigers] of the first flexible magnetic
recording nmedium [Additi'ves] A description of the additives is omtted

because 1t 10 isathes8a0Basnt BE GNRMLS EeSEHRedodfe L N bpddikives] of
the first flexible magnetic recording nmedium The nagnetic layer and
under | Weoh V&l Qfs Wi MBENCT L +HL UM STRAUUM: Hedy Q?ldg:g‘fg?n to the

aforenmentioned | ubricants, may contain a wde variety o tives having

an st atﬂ%%@é@jc PLRUEDS iﬂﬁ gﬁU £fist é}f.l%ixiﬁqresrh?@nw@lﬁ]@‘i‘a’co@cdﬁhﬁst ic

effect, etc. anpl es are Si on oll; silicon ol a polar group;
fatty aci;dodified silicon; fluorine-contained silicon;
fluori ne-contai ned al cohol ;. fluorine-contained ester; polyolefin;

pol ygl ycol ; alkyu@ggggq%%%)and an alkali nmetal salt 20 thereof;
al kyl sal fate and an al kal'i netal salt thereof; polyphenylether;

pheny! phosphoni c xagid: - 252BRt By RS R veaCi & oRhenyd RhesRiY e aci d;
di phenyl phosphoric acid; ‘

is the same as the contents described in the (Abrasives) of the .

By third flexible magnetic recording medium.

10 | (Carbqn Black in the Magnetic Layer)
| Adescripthmuofthecarbonblackinthenmgpeticlayer
is omitted because it is the same as the contents described in
the (Carbon Black in the Magnetic Layer) of the first flexible
magnetic reéording medium.
15 | [Non-Magnetic Layer (Underlying Layer)]
A description of the non-magnetic layer (underlying

"layer) is omitted because it is the same as the contents described

ijﬂ . in the [Non-Magnetic Layer -(Underlying Layér)] of the first

flexiblé magnetic recording medium.

20 ' (Non~Magnetic Powder)

A description of‘the'noﬁ—magnetic powder is omitted
because it is the same as‘fhe contents deséribed in the
‘(Non;Magnetié Powder) of the first flexible magnetic recordihg.
"medium.

25 ' (Carbon Black, etc. in the Underlying Layer)-

A description of the carbon black, etc. in the
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p- et hyl benzenphosphoni ¢ aci d; phenyl hosphinic acid; am vari ous
si.l ane:;coupling agent; titan coupling 25 agent; and quorlne C ntalned
al kyl sal fate and an alkali nmetal salt thereof. -93 All or sone of the
-above-described additives nay be added in the step of generating magnetic
~and non-magnetic coatings. For exanple, there are a case where additives
are mxed with a magnetic substance before a kneadi ng step, a case where
additives are added in a step of kneading a nagnetic substance, a binder,
and an Qig@ean sl ugat,i sfonasechieicauadd] t iigashasemaddethe noateditsper si on
step, a case where additives are added after dispersion, and a case where
addi ti veod €l 1ostileich ivmedicaireloyy Bekeke evat ingy.thd ratkdityiony Lafyee
formation of the nmagnetic layer, all or some 10 of additives nay be used at
the sargftinge Pirdt) SRHUEICE, nappend ngecordile nekjiasis. [ Layer
Construction] A description of the |ayer construction is omtted because
it is the same as[gihricx@itents described in the [Layer 15 Construction] of
the first flexible magnetic recording medium 20 [Substrate] A description
of the substrate A geebirt bedobesause blinterkhes stk ta8l bbeansat entis
described in the [Substrate] of the first flexible magnetic recording

nedi um t{Mabheds oft HeabbheahitBOdd Ser IMRgMahi ehRefEardiangs Medi tind fitse net hod
~of fabricating the second flexible nmagnetic recording nedium of the

presentrigwasitd amdmed ideseddiedi iy epataim.on of a coating sol ution for

form ng each layer, application of the coating solution to the substrate,

“orientation [Additives]

“i} | A description of the additives is omitted because it

.‘10 ' is the same as the contents describediin the [Additives] of the:

first flexible magnetic recording medium.
-Themagneticlayerandunderlyinglayerofthenmgnetic

redbrdingn&dium,jjladditiontx>theaforementionedlubricants,

may contain a wide variety of additives having an static charge

.15 prevention effect, a dispersion effect, a plastic effect, etc.

Examples are silicon o0il; silicon oil with a polar group; fétty
acid modified silicén; fluorine-contained silicon;

“fﬁ fluorine-contained alcohol; fluorine-contained ester;

. polyolefin;polyglycél;alkylphésphateandenlalkalinetalsalt

_éO | " thereof; alkylsalfate and an alkali metal salt thereof;

- polyphenylether; phenylphosphonic acid; aunaphthyphosphoric
-acid; phenylphosphoric acid; diphenylphosphoric écid;

- p-ethylbenzenphosphonic acid; phenylhosphihic.acid;
aminoquinones; various silane coupling agent; titan coupling

) 25 agent; and fluorine-contained alkylsalfate'and.an aikali metal

salt thereof.
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25 treatnent, drying, cooling, calendering, stanping, iﬁ&ﬁ?gaﬁgng’
pal i shing, assenbly, etc. 94 24 February 2006 The step of generating the
magneti c coati.ng and non-nmagnetic coating of the magnetic recordi ng nmedi um
includes at |east a kneading step, a dispersion step, and mixing steps
provi ded before and after these steps as necessary. Each step 5 may be
performed in two or nore stages. Ferromagnetic powder, non-nagnetic
powder, a binder, carbon black, an abrasive, an antistatic agent, a
lubricant, and a a0l wantsdiRy oFe taddgBoaé-déBer bpginadagt bres mdheer ddl e of
any step. In addition, each material maybe divided and added in two or
nore stop$ed FARK 8f gk cpelty woaldtpne: imynd e odi-wadeed taedt-caddedisi.n t he
kneadi ng step, the i spersion. step, and the m xing step for adjusting
Vi scosigyr &fdms1dl Shessd ke THcdBgnaid e Caali thigyed th f® MiRghetite coating
~are kneaded and di spersed by various kneaders. Exanpl es of kneaders 15
are a tyRagAbtifshbstanddRerdd b kAkbbing Stdld, athke whepebld vivds, a
revolving mll, a sand grinder, a szegvari, a high-speed 20 inpeller

disper sgfe RdEDAnSHERE S IENRnBhEL ngaa Magfiredpeedubgpaste, M IHinderJi sper ser,
a kneader, a high-speed m xer, a honogeni zer, an ultrasonic disperser,
etc. AJwihod J1QfardlkPI0ING R ,Ceathhe GRbuE 8AdisiRes apardddad amd y | imited.
In a preferred nethod, a first coating solution for the non-nagnetic |ayer
s firsdipetd Bsh 98epha cHsbGheat @ dda thi o 2 NaAdsBGITFREIre 1speaisiof,t er the
non-magnetic layer 1s dried,, a second coating solution for the magnetic

layer 2fd s 8ppbiwatkan sldke 11eR- FRrENRiddd hamedibitedy, buRbroosiing.

In addition, after formation of the magnetic layer, all or some
10  of additives may be ﬁsed at the same time .or in sequence, depending
| on the objects. |

[Layer Conétruction]

A description of the layer construction is omitted
because it is the same as the contents described in the [Layer

15 Construction] of the first flexible magnetic recoi:din_g medium.
| [Substrate]

A description of the substrate is omitted because it
is the same as the conteénts described in the [S‘pbstrate] of the
first flexible magnetic recording medium.

.- 20 B [Method of Fabricating the Magnetic Reéo'rding Medium]
N The method of fabricating the second flexible magnetic
.recording medium of the present invention includes the

‘ pr_epara,tion of a coating soluti.on for forming each layer,
applicationof the coatingsolutionto the substrate, orientation
25 .+  treatment, dfyin_g, cooling, calendering,l stamping, |

post—hardening, polishing, assembly, etc.
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application). Then, drying is perforned and a surface f@;p@é o6 24
February 2006 treatnent is performed. In the wet-on-wet app t|on nmet hod,
the thickness of the magnetic |ayer can be nmade uniform The surface
formation treatnent can be perfornmed by a calender. The calender rolls are
formed froma plastic material, 5 which has a heat resisting property,
such as epoxy, polyimde, polyam de, polyim deam de, etc. The |line pressure
isin arange of 50 to 500 kg/cm preferably 100 to 400 kg/cm The
tenperature s iThel stapge Higferar it tGe pragfrerall ot itng, at2D C. Next, a
description will be given of a nethod for 10 pre-formatting a nagnetic

r ecor dirugh-wednen iy csagriely ofttlansfametiut recoragng medien igardlnders  As
shown in Fig. 2A, an initializing .field HL. is first applied to a

magnet i neeestdian ¢ niedii e istlep,oaedﬂspeﬂsmn atopg dik ndidiect iscrepaf t he
data track to perform ‘initial nagnetization. Next, as shown in Fig. 2B,

-t he magneidiciekd begearediand aﬂtéﬁcm@éetijm@rsehECeseaﬂydl acteditep 1 and
the 'soft magnetic |layer 22 of the microscopic |and/groove pattern of the
mpt al  disSK bdlpek foamEasi Brtwdldr elbrg ategbsoughdriatagndlticrmiosrdeognt act
with each other. In this state, a transfer field Hlu is applied in the
opposi trrtinraid it fgamdihe divieedidgn efridre Bihdk) tdraldziasd. véi,r estion to

~performmagnetic transfer. Asa result, as shown in Fig. 2C, data
~correspmtdigwatic tdeedgnd dnomviecgrad t enmd ofsdlheenmsier eardded 24 s
- transferred nagnetically to the recording surface (data track) of the
- magnet ithd eeefidinigigred Um tie MHdl&.dmemet seepr. ansi erddist ivag iesaahi scl osed,
for exanple, 25 in Japanese. Unexam ned Patent Publication No. 11 (1999)
- 2- 11780k tedital ma pbefEirakiel 4habdtibe i}mrigﬁ@oﬂmbb:ecbmqet For@xample,
140 ' polyutethane may be-divided and added in the kneading step, the.
| dispeﬁsion.step, and the mixing step for adjusting viscosity
after dispersion.
| The magnetic coatihg and non-magnetic coating are
kneaded and dispersed by various kneaders. Examples of kheaders
15 are ;'a two-roll mill, a three-roll mill, é ball mill, a pebble
| mill, a revolvingmill, a sand grinder, a szegvari, a high-speed .
.impeller disperser, a high-speed stone mill, a high-speed impact
: J mill, a disperse_r,; a kneader, a high—épeed mixer, a homogenizer,
. an ultrasonic'disperéer, etc.
.20 - A method for‘applying a coating solution.is not
particularly limited. In a preférred method, a first coating
.solution for the'non—magnefic layer is first applied on the
' substrate to form a non-magnetic layer. After the non-magnetic
layer is dried, a second coating solution for the magnetic layer
E 25 is applied on the non-magnetic layer (i.e., wet-on-wet

application). Then, dryingis performéd and a surface formation
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24 February 2006 recording medium be treated with heat. ykpep@xamos, the
preformatted magnetic recording nediumis held for 1 to 96 hours
(preferably 24 to 48 hours) at tenperatures in a range of 30 to 120C
(preferably 50 to 100C) after nagnetic transfer. Wth 5 such a heat
treatnment, the lubricant contained in the non-magnetic |layer is easily
noved to the surface (magnetic layer) of the magnetic recording nmedi um
and therefore, the durability and flawresisting property of the magnetic

recor di figeaBfkb M iGARe riEe rRBRaANCEY .t A ek -dat-acitSappUnest cohlnetiansferred
by the master 10 carrier, a lubricant is noved to the surface (magnetic

layer) td tRecHREStdE #1088 Ghsmer rediaper ASa K&SHhde dherdubricant in the
magneti c recording mediumis prevented from being noved to the naster

carrier, and the fongnh &R ralhlalchinOt reBemeual thi befpst ghahsd neecorded on
t he magnetic recordi ng medi um can be 15 achieved. Wth the |ubricant noved

to the gmanehierl ayhe chhendakiRatl Ofr&rbanedng dbg pdukalicdidveaind, -
flawresisting property of the nmagnetic recordi ng medi um can be achi eved.

[ our t heldwdident heNeWee & § 014 I apadi e riuf akhepdkesesy1yitvedd, on and

20 'conparative exanples will be described in further detail. Note in the

enbodi nga v hede ?%wiwidéaﬁaﬁé,%té parts' 15 8R RS e 1¥aightrarafd " or
wei ght parts.” The nmaterials of a coating (magnetic coating) for the

nmagnet i &r lsayes 5@@%@[&9@?@@&%@@@@% 060} dMd) TRE ddipeture

non-magnetic underlying [ayer weré prepared as |listed below. The quantity

of each;d ngredi anlgd o Ayard 1130 PeT HPArwehehy, 26 24 February 2006.5

’ | Next, a description will be given of a method for

| 10' g pre-formatting amaénetié récording medium by magnetic transfer,
utilizing a master carrier. As shown in Fig. 2A, an initializing
field Hip is first appiied to a magnetic recording medium 1 in
one. direction aiong the directicon of the data track to perform
'initial. magnetization. Next, as shown in Fig. 2B, the magnetic

'15 recording surface of the magnetic recordinrg medium 1 aﬁd the
soft magnetic layer 22 of ﬁhe microscopic land/groove pattefn
of themetal disk 21 of amaster carrier 2 arebrought into intimate

‘ _ crontact with each other. 1In this state, a transferl field Hgu

i_s applied in the opposite difection from the difection of the

.. 20 _ : initializingdirectiontoperformmagnetictransfer. Asaresult,

| as shown in Fig. 2C, data corfesponding to the land/groove pattern

of the master carrier 2 is transferred magneticaily to the

'~ recording surface (data track) of the maghetic recording medium

1. Such a magnetic transfer method is disclosed, for example,

' '.25 in Jépan'ese Unexamined Paterit Publication No. 11(1999)~117800.

It is preferable that the preformatted magnetic

96




10 15 . 20 25 parts of ferromagnetic nmetal powder or nommn&@ dgowder
<Magnetic Coating A> Ferromagnetic netal powder Conposi tion: Fe 70%

30% Hc: 2300 Ce Mpjor axis length: 0.045 gm Crystal size: 120 A us: 150
enu/g Sintering preventives: 100 parts Al conpound (Al /Fe: atomc ratio
14%, Y conpound (Y/Fe: atomc ratio 7% Vinyl chloride copol yner

(MR110: Ni ppon Pol yur et hane resin (UR8200: Toyobo) a -alumna (H T60 :

Sum tono Chem cal) D anond (particle size 0.15 ,um Carbon bl ack (#50:
Asahi Ceedondin®heeylwhdsphoneztediditisdoetly! StoearetampleSt edvd ¢ aci d

O eic acid Methyl ethyl ketone Cyclohexane <Magnetic Coating B>
Hexagoratebarnamnt¢@maigne tZeongcdfdpagtredium is held for 1 to 96 hours

(preferably 24 to 48 hours) at temperatures in a range of 30

to 1207C (preferably'SO to 100C) after magnetic transfer. With

. 5 suchiiheattreatment thelubrlcantcontalnedjjlthenonHmagnetlc

- layer is easily moved to the surface (magnetic layer) of the
magnetic recording medium, and therefore, the durability and

flaw-resisting property of the magnetic recording medium can

) be enhanced. Afterdataismagneticallytransferredbythemaster

10 carrier, a lubricaﬁt is moved to the surface {magnetic layer)
‘ of the magnetic recording medium. As a result, the lubricant

in the magnetic recording'medium is prevénted from being moved
tothenmstercarrier,andthelﬁng—termstabilitycﬁfthequality

of signals recorded on the magnetic recording medium can be

15 achieved. With the lubricant moved to the magnetic layer, the

object of enhancing the durability and flaw-resisting property
of the magnetic recording medium can be achieved.
[Fourth Embodiment]

Now, a fourth embodiment of the present‘invention-and

© .20 ‘comparative examples will be described in further detail. Note

in the embodiment that the word “part” or “parts” represents
“weight part” or “weight parts.”
The materials of a coating (magnetic coating) for the

magnetic layer and a coating (non-magnetic coating) for the

25 “non-magnetic underlying layer were prepared as listed below.

The quantity of each ingredient is a quantity per 100 weight
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4 parts 5 parts 1 part 1 part 3 parts 5 parts 1 p@ﬂ?eb&nagﬁédosl‘lo _
parts 200 parts 100 parts Surface treatnent: A1203 5 w o, Si02 2 w % Hc:

3000 Ce 98 24 February 2006 10 15 Plate size: 25 nm :Plate ratio: 3 6s: 56
emu/ g Vinyl chloride copolyner (MRL 10: N ppon Zeon) 6parts Pol yurethane
resin (UR8200: Toyobo) 3 parts a -alumna (H T60: Sum tono Chem cal)
S5parts Dianond (average particle size 0.1 gn) 1 part Carbon black (#50:
Asahi Carbon) 1 part |socetyl stearate 5 parts Stearic acid 1 part Jdeic
acid 1 PaFts %tg?rr@ﬁwmeikﬂe% drRL BORewder Gy | wHeerEaios Ravder .

<Magnetic Coating A>
Ferromagnetic metal powder | 100 parts
| Composition: Fe 70%, Co 30%
5 - | Hc: 2300 Oe
Major axis length: 0.045'um
Crystal size: 120 A
6s: 150 emu/g

Sintering preventives:

10 " Al compound (Al/Fe: atomic ratio 14%), -

Y compound (Y/Fe: atomic ratio 7%)

Vinyl chloride copolymer (MR110: Nippon Zeon) 10 parts

Polyurethane resin (UR8200: Toyobo) 4 parts

aFalumina (HIT60: Sumitomo Chemical) Sparts

15 | Diamond (particle size 0.15 .um) l'paft
‘Carbon black (#50: Asahi Carbon) : 1 part

Phenylphosphonic acid - " 3 parts

fo ' Isocetyl stearate 7 : - S5parts
Stearic acid ‘ ' : - 1 part

 _20 o - Oleic acid 1 part
Methyl ethyl ketone 140 parts

Cyclohexane : | 200 parts

-<Magnetic Coating B>

Hexagonal barium ferrite ' 100 parts
25 - Surface treatment: A1203'5 wt%, Si02'2 wt$

Hc: 3000 Qe
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<Non- magnetl ¢ Coating> Non-magnetic powder: Ti02 crystaps rebiubg 208 parts
Ayerage primary particle size: 0.035 gm Specific surface area by BET: 40
m2/g pH. 7;.Ti02 content: 90%or greater DBP oil absorption 27 to 38
m /100g 20 25 Surface treatment agent: A1203, Si02 Carbon black (EC) 13
parts Vinyl chloride copolyner (MR110: N ppon Zeon) 17 parts Pol yurethane
resin (UR8B600: Toyobo) 6 parts Phenyl phosphonic acid 3 parts |[|socetyl
stearate 6 parts QOeic acid 1 part 99 24 February 2006 tearic acid 1 part
Met hyl et hyl ketone 120 parflsteQsdizsiieanem 80 parts [ Generation of the
Master Carrier] 5 The substrate of the master carrier enployed a N
substrate, which was gener &ledebyadist:aper generation nethod. Mre
specifically, the disk-shaped Ni substrate has a | and/ groove pattern, in
which radial lines with a width56fefubggum are arranged between the disk
center and a radial position of 20 to 40 mmm 10 and the line pitch is 0.3
um at the radial | ¥inynhehhostdeospoilymer A0RIFTOa b Horcheeme dibgiamdent er. The
N substrate has-a FeCo3Cat o |ayer (soft magnetic |layer), which was
f&rmed at 25C. Theelyhistiheess wfs ithe(HA0Gradivatcbo)l ayer is 2@&nim the Ar
sputterl ng -

‘a-alumina (HIT60: Sumitomo Chemical) S parts

Diamond {average particle size 0.1 pm) 1 part
Carbon black (#50: Asahi Carbon) _ 1 part

‘-J | _ Isocetyl stearate 5 parts
10 . _ Stearic‘écid _ ' 1 part -

| | Cleic acid 1 part
Methyl ethyl ketone 80 parts

Cyeclohexane | 120 parts

{Non—magnetic Coating>
15 Non—magneticpowder:TiOzcrystalfutile 100 pazrts
Average'primary particle size: 0.035 um
Specific surface area by BET: 40 mz/g

f ﬁ 7 . o _ pH: 7; TiOy content: -90% or greater

- DBP o0il absorption 27 to 38 ml/100g

20 . Surface treatment agent: A1203, S5i0g
| .Carbon black (EC) | 13parts

.Vinylchloridecopolymer(MRllO:NipponZéon)17parts

Polyurethane resin (UR8600: Toyobo) : 6parts

Phenylphosphonic acid . ‘3parts

| 25 o Isocetyl stearate _‘ -_' 6parts
.Oleic acid _ | '  1 part
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pressure is 1.5 X 10_4 Pa (1.08 niforr) , and the appliegy ¢ght:a9S088 1S 2. 80
WcecnR. (Sanmpl e 1) The ingredients of the magnetic coating A were kneaded
with a kneader and dispersed with a sand mll. Simlarly, the ingredients
of the magnetic coating B and the ingredients of 20 the non-nagnetic
coating were kneaded and di spersed. In the dispersed solutions of the
magneti c coatings A and B and the non-nagnetic coating, 13 parts of

pol yi socyanate were added to the coating solution of the non-nmagnetic

. layer, and 4 part&edfic ppfifsocyanate were added to the coattn§2&6l ution of
the magnetic 25 layer A 5 parts of polyisocyanate were added to the
coating sol uti orMethyhettighdfekonayer B. Furthernore, 30-3fhmartst 100 24
February 2006 cycl ohexane were added to each of the three coating

sol utions. Next, CY®ksheware passed through a filter with afhwarge bore
dianmeter of 1 ,um In this way, the coating solution for the non-magnetic
| ayer and the coatGerpmoiien o the Martemdimatdierl 5 layers A and B were
prepared. The non-nagnetic | ayer coating solution, obtained on the

pél yet hyl enet er ephthaduRet Bats toht thofmetegumanridn camsyedrd M nmin
center line average height, was applied to have a thickness of 1.5 um -

. after. deybagrape: ethidihy wag, geherabedibied s0amngneyéretralyben cwsdfthath

- solutions were sequentially applied on the non-magnetic |ayer coating
sol ut i oHose sasciidleBilavn tha @i eknekapedNigubsimadie ke s drhansy IrAvE  dryi ng,
the magnetic nediumwas treated at a tenperature of 90C and a |ine
pr essureabtes80p ikgiltivh wathad Yined vithlaentdtrh oTHe. hagnerecmeEdidgd was
stanped out so 15 as to have a dianeter of 3.7 in, and the surface was
: ﬁo|ishe@etween the disk center and a radial position of 20 to 40 mm,
.10 "~ and the line pitch is 0.3 um at the radially innermost position
20 mm éway from the disk center. The Ni substrate has a FeCo30at%
layer (séft magnetic layer), which was formed at 25°C. The
thickness of the soft magnetic layer is 200 nm, the Ar sputtering
- pressure is 1.5 X 10h4 Pa (1.08 mTorr), and the apblied'voltage
15 is 2.80 W/en'. |
(Sample 1)
The ingredients of the magnetic coating A were kneaded
'»f?} : IWith a kneader and dispersed with a sand mill. Similarly, the
ingredients of the magnetic coating B and the ingredients of
'20 ':thelﬁon-magnetic coating were kneaded and dispersed. In the
dispersed solutions of the magnétic coatings A and B and the
non-magnetic coating, 13 parts of_polyisocyanate were added to
the coating solution of the non"magnetic layer, and 4 parts of
polyisocyanatewe:eaddedtothecoatingsolutionofthenmgnetic

25 layexr A. 5 parts of polyisocyanate were added to the coating

solution of the magnetic layer B. Furthermore, 30 parts of
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Wth a magnetic transfer device described below, a servesgeghaly 204@s
transfeired magnetically to the obtained magnetic nedium After magnetic
transfer, the mediumwas inserted into a 3.7-in -cartridge with a liner
_install ed i nside (Zip-disk cartridge 20 produced by Ionega), and
predeterm ned nechanical parts were operated. In this way, a 3.7--in
magneti c recordi ng nmedium (di sk) was obtained. (Sanples 2 to 11) Sanples 2
to 11 are the sane as sanple 1 except the 25 quantity of isocetylstearate
added t eychehpugnetverecatdat) tA eantd ¢hdhworhmegnetativgatdhg;idnsted in
Table 5. 101 24 February 2006 (Sanples 12 to 15) Sanples 12 to 15 are the
sane asNeahpl théyexeept pehaedi sbretghst ehi btertolble awdedtage Heommgneti c
coating A and the non-nagnetic coating is changed to fatty acid ester
| i sted dnaméteFabfelSuan dIithehileseaybetheuardiing@ssaletagdethr (t3anpl e 16)
Sample 16 is the sanme as sanple 1 except that heat treatnment after
magnet i sotrmagheticslaper perd driredoatSagpkelti)ioh8 Samptiee Ifagresttihe sane as
sanple | except that the tenperature in the heat treatnment after magnetic
t bansf etaysrschaagedBt ee780CrepSaapl e 18) Sanple 18 is the same as sample 1
except that the magnetic 15 coating A is changed to the magnetic coating
B. (Sanpl es 19 t olize YorSamgyresiclYayer 2B ariend s lsdnwrasobbaphed brexcept
t he :
the polyethyleneterephthalate substrate of 62 um in thickness
and 3 nm in center line average height, was applied to have a
Cod - thickness of 1.5 unlafter.drying. After drying, the obtained
10 magnetic layer coaﬁing solutions were sequentially applied on
thenon-magneticlayercoatingsolutionsoastoobtainathickness
of 0.1 um after drying. After drying, the magnetic medium was
treated at a temperature of 90°C and a line pressure of 300 kg/cm
with.a 7—roil calender. The magnetic medium was stamped out so
15 as to have a diameter of 3.7 in, and the surface was polished.
With a magnetic transfer device described below, a servo signal
was-transferred-magnetically to the obtained magnetic medium.
AT After magnetic ttansfer, the medium was inserted into a 3.7-in
-cartridge with a liner installed inside (Zipwdisk cartridge
.20 . i'produced by Iomega), and predetermined mechanical parts were
-operated. Inthisway,a3.7~inmagneticrecordingnmdium(disk)
was obtained.
- (Samples 2 to 11)
Samples 2 to 11 are the same as sample 1 except the

'25 - quantity of isocetylstearate added to the magnetic coating A

and the non-magnetic coating, listed-in'Table 5.
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quant| ty of isocetylstearate added to the nagnetic coat bR@ehuanifhet he
non- magnetic coating, listed in Table 5. ~20 The kind and quantity of fatty
acid ester in the magnetic |ayer and non-magnetic |ayer in the sanples,
heat treatnment conditions, quality evaluation by the nunber of
signal -transf erred sheets, and durability are listed in Table 5. The
nunber of signal-transferred sheets and running .25 durability were
eval uated by the foll owi ng nethods. (Quality Evaluation by the Number of
102 24 February 2008ndiesSilghdic rdnsferred Sheets) For each of the sanples
having a signal of line recording density 90 KFClI by the magnetic transfer
device in the alfveldesdZ bedl etieotiheasane a6 sagpdk Wesiasgit ithasus| y
transferred. The nagnetic transfer to the magnetic recordi ng nedi um was
. st oppedi.sshert Y hetd@nate dfo bleeaddpdothuddd: sexvetdicgnabtingsh 2d@ ftower t han
that of the signal at the starting point. At this tine, the nunber of
si-gnal -noramefgneietc medi tai npsi sc ahenbatietdo £4Buy abiid teshardén sCgd iio _
Envi ronnent) For .each of the magnetic nedia of the obtained sanples 1 to
- 28, a Siagnig Widnd athe tdésmgibedfqtardigmemsatg ankiest.red by the generated
master carrier. After magnetic transfer, a signal was reproduced from each
.of the magnetic ngtimpla tho)an 15 MR head of 0.5 umin track width, using a
RWA1001 type di sk evaluation device (GJZIK) and a spin stand LS-90 (Kyodo
- Electroni c Syst éwijplelie nagrdte cameanst eampd. <t e epagpsét itbateberdi ng
medium was stopped when the | evel of the reproduced signal (TAA) was
treatment after magnetic transfer is not performed. ,

o | (Sample 17)
10 ' Sample 17 is the same aé sample 1 except that the
| tempefatUre in the heat treatment after magnetic transfer is
changed to 7OTL
(Sample 18)
SémpielSisthesameassample1exceptthatthemagnetic
15 cpating A is changed to the magnetic coating B.
| -(Samples 19 to 28)
Samples l9\to 28 are the same as sample 1 except the

rﬁﬁ _ quantity of isocetylstearate added to the magnetic coating A

ana the non-magnetic coating, listed in Table 5.

..20 o . Thekindandquantityoffattyacidesterinthemagnetid
layer and non-magnetic layer inrthe samples, heat treatment
conditions, quality evaluation by the number of

.Asignalmtransférred sheets, ana durability are listed in Table
5. The number of signal-transferred sheets and running
25 _ dﬁrability were evaluated by the followingrmethods.

(Quality Evaluvation by the Number of
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2dB | ower than that of the signal at the starting pointpqfbbiBhS2008 tinme,
t he number of signal-transferred nedia was cal cul ated. 25-103 24 February
2006 Table 5 anpl eMagnetic Fatty acid ester in Fatty -acid ester in Heat
Nunber of Du- coatingthe magnetic |ayerthe non-nagnetic

| ayertreat-signal-rabil- Quan-t Quan- nent transferred kindKindity
kindtity condi-t sheets ity [part( [part( ions(XL0000)(hr) s)]s)]

1Al socetyl stearatel.5lsocetyl stearate6.055C24hr 100<1500< 2A' I socetyl

st ear at 819BR§oLERYF E_FESH a? 1682 BB51C24hr 100<1500< 3Al socet y!

stearateO.SIsocetgl stearat e6. 055C24hr 100<1500< , .
oreachof the sampleshavingasignalof linerecording

density 90 KFCI by the magnetic transfer device in the
above-described method, a servo signal was continuously

5 transferred. The magnetic transfer to the magnetic recording
medium was étoppedrwhen the level of the reproduced servo signal
was 2dB lower than that of the signal at the starting point.
At this timé, the number.of signal-transferred media was
calculated.

10_ ' '(Durability under Cyclic Environment)

For each of the magnétic media of the cbtained samples

1 to 28, a signal with a bit length of 0.3 um was transferred-
by the generated master carrier. After magnetic transfer, a
signal was reproduCed from each of the magnetic media with an

15 ‘MR head of 0.5 um in track width, using a RWAlCOl type disk
evaluationdgvice(GUZIK)and&aspinstandLS—QO(KyodoElectronic

Systems). Themagnetictransfertothemagneticrecordingmedium

;f@ Was'stopped when the level of the reproduced signal (TAA) was

2dB lower than that of the signal at the starting point. At this

S 20 ~ time, the number of signal-transferred media was calculated.

25
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| stearate0. Ol socetyl

st ear at 6. 055C24hr 100<1599Relrbby@vesy |

4Al socety

st'ear at e2 Ol'socetyl stearate6.055C24hr 201500< 6Al socet yl
stearatel. 5l socetyl stearatel0.055C24hr 100<1500< 7Al socet yl
stearatel. 5l socetyl stearatel5.055C24hr 100<1500< 8Al socetyl
stearatel. 51 socetyl stearate20.055t24hr 100<1500< 9Al socetyl
stearatel. 51 socetyl stearate25. 055C24hr 100<1500< 10Al socetyl
stearatel. 5l socetyl stearatel. 055C24hr 100<500 11Al socetyl

st ear at 84P5¢ socet yl

st ear at e0. 555C24hr 100<100 12ABut oxy st ear at el. 5But oxy

10

non-magnetic layer contains a first lubricant in a range of 1

to 20 wt® of the non-magnetic powder.contained in the non-magnetic

~layer ahd the coating solution for the magnetic layer contains

‘a second lubricant which is 1/4 or less of the first lubricant

inquantity, sufficient durabilitycanbeobtained. Inaddition,

the long—term stability of the quantity of signals recorded on

104°

. St epnpil=€ 0 MEROGEZ AN 1y UsID IS I3 ABUT DXfc S iR akakE 2r OBUT QX Number of Du-

- st elar at ef 0%5@24@@01&1@%% 1awAPent apthetderimpanetic 1a¥§Pent eseyt hirjitrgl~ rabil-
6. 055C24 " 0<1500% t et r apent et o8 r apent anoed:y 15ABEN al Y HT T Fol |-,
2. OPent agryt hritlol - 6. 055C24Nrii31600< t et r apent praet gtiesr apediadneet o
16Al soceflyl stearatel. 5l socetjy?! stearat e6. 0No100¥1200 17Al sjocetyl
st earat e} StpocetghsieREAt R 055 CR it POsi o0~ 8B jurehyi 100< 1550<
stearatel. bIs0C l)ébceSJl&ﬂlééﬂitﬁb. Ubd)biﬂshr:el:&llu&bﬂu 18l $eeelyyd 100< 1500<

‘st ear at el. Ol socetipbcentt caraateq. 059 CP At 0st2500<] 20 Bl $ ocetiw 100< 1500<
stdardte 5I%ocetf’6¢ce§*tléa?aaite 025 CR s 00X HBG<] 26 B| g o8y 100< 1500<
st qar gt el AP2AtEG. (755 Iy BOEIS00<S- 220 RPs det ly| 20 1500<
st dargt-e2-0Hsoedt oo oo —ObEELAREIOTAHA Dabys oo oo 1500<

T 2, Y I%c}cef’y'l s%ear:xte4 NG > &gceﬁj?l,l ;'\tgargi\t;_e —15.0 X =$ Nhr ; ,100< 1500«

- st gargtetl Stgocetyl Sheatale 1000 ottt it 106200 ¢4 R 3PCet VARTT 1500<
-st qarat e} ST AUCHYicent Galal e 15 105 5 LA 00 o0 222 Bl SiERI Y 1oo< 1500<
st darat el. STs0CHitylcesl aadaaite 40.:0H5 b 0 add. [0 . ZO0BEsS@eRilyl 1co< 500
stdardt el. S| 5ocdtiypteest earateds. 1055 Ot dl08<}bB0< RF Bl stcet:y| 100< 100

St dardt el Slsocdt Yhtow #avate 1 (55 CD AN Q«snGe 6.0 | s5Caanr 100< 1500<
13 A ‘Butoxy stearate 2.0 Butoxy stearate 6.0 55°C24hr 20 1500<
14 A . Pentaerythritol- . 1.5 Pentaerythritol- 6.0 | 55C2ahr 1Q00< 1500<

tetrapentanoeto tetrapentanceto
15 A Pentaexrythritol- 2.0 Pentaerythritol- 6.0 55°C24hr 10 1500<
tetrapentanoeto tetrapentancetoc
16 A Isccetyl stearate 1.5 Isocetyl stearate 6.0 No 100< 1200
17 A Isocetyl stearate 1.5 | Isocetyl stearate 6.0 §5°C24hr 100< 1500<
18 B Isocetyl stearate 1.5 Isocetyl stearate 6.0 55C24hy 100< 1500<
19 B Isccetyl stearate 1.0 Isocetyl stearate 6.0 55°C24hr 100< 1500<
20 B Isocetyl stearate 0.5 Isocetyl stearate 6.0 55'C24hr 100< 1500<
21 B Isocetyl stearate 0.0 Isocetyl stearate 6.0 55°C24hr 100< 1500<
22 B Isocetyl stearate 2.0 Isocetyl stearate 6.0 55°C24hr 10 1500<
23 B Isocetyl stearate 1.5 Isocetyl stearate 10.0 55°C24hr 100< 1500<
24 B’ Isocetyl stearate 1.5 Isccetyl stearate 15.0 55 24hr 160< 1500<
25 B Isocetyl stearate 1.5 Isocetyl stearate 20.0 55°C24hr 100< 1500<
26 B Isocetyl stearate 1.5 Isocetyl stearate 25.0 55°C24hr 100< 1500<
27 B Isccetyl stearate 1.5 Isocetyl stearate 1.0 55C24hr 100< 500
28 B Isccetyl stearate 1.5 Isocetyl stearate 0.5 55C24hr 100< 1000
According to Table 5, in the magnetic recording media
{samples 1 to 4, 6-8, 12, 14, 16 to 21, and 23 to 25) of the
5 ‘present invention, in which the coating solution for the




28BI socetyl stearatel.5lsocetyl stearate0.555C24hr 100<120Bethoargr2006g t o .
Table 5, in the magnetic recording nmediia (sanples 1 to 4, 6-8, 12, 14, 16
to 21, and 23 to 25) of the present invention, in which the coating
solution for the non-nmagnetic |ayer- contains a fi.rst lubricant in a range
of 1 to 20 wt% of the non-nmagnetic powder contained in the non-magnetic

| ayer and the coating solution for the magnetic-layer contains a second

| ubricant which is 1/4 or less of the first lubricant 10 in quantity,

suf fi ci Ehe BagRdlLift yeeardbes ardived®t theapdiesieos, invaptiongearre :
stability of. the quantity of signals recorded on 104' 24 February 2006 the
magnet i @chéeBedi ng nedi um of the present invention can be achieved. On the
“other hand, in the sanples 11 and 28 where the coating solution for the
non- magneti c | ayePnithd opwrohandssin tdfe shmphen- hhgret 28 pbederthoont ai ned
in the non-magnetic layer, the quantity of a lubricant transferred from

t he noncaaghegi eolntyen fort hkee magnetrdgnetiyerlageinssff iwi®emr dreba herefore
good durability cannot. be obtained. In the sanples (5, 9, 13, 15, 22,

26) wheté tenepampagesscurdwiet conthd nedghettiiee hayemagoatacisayk:,a second
lubricant which is 1/4 or greater of the first lubricant' in quantity, or
"t he nonthagmeantltuyel adnbailesnd targefguanti fyomothe ubrn-cmunetdd ar ge
gquantity of lubricant is transferred to. the master carrier during

magnet i €ayeans? dihe Bagagsécolaydrsis imse fftiaidnitt gwndf thére fommtdaod of
~.signals recorded on the magnetic 15 recording nediumis reduced. In the
sanpl esdyrabbhilt 2 7yanmoibe robitdicarbn- Aaghbei sahpyes ¢ont A ris3,a Ismal |

quant i t%/ of lubricant, sufficient durability cannot be obtai ned.

. 2, 26) where the coating solution for the magnetic layer contains

| 10 a second lubricant v\.rhich is 1/4 or greater of the first lubricant
in quanti_ty, or the non-magnetic layer cohtaiﬁs alarge quantity
.of lubricant, a largé.quantity of lubricant is transferred to.
the master carrier during magnetic transfer. Because of this,
the stability of the quantity of éignals recorded on the magnetic
i5 recording medium is reduced. In the s'ampl.es (10 and 27) in which
the non-magnetic layer contains a small quantity of lubricant,
sufficient durability cannot be obtained.
As set forth above, in the above-—_describéd fourth
flexible magnetic récording medium, the first coating solution
20 for fqrming the non-magnetic layer contains a first lubricant
| "in a range of 1 to 20 wt% bf non-;magnetic powder contained in
the non-magnetic layer. The s-econd coating _solutio-n for forming
- the magnetic layer contains a second lubricant which is 1/4 or
less of the first lubricant in quantity. Therefore, the second
25 ' iubficant can be preﬁrented from being transferred to the ﬁaster

carrier, and the long-term stability of the quality of signals
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As set forth above, in the above-described fourth f | exi bk eepR@RLIN06
recordi'ng nmedium the first coating solution 20 for forming the
non-magnetic |l ayer contains a first lubricant in a range of 1 to 20 w % of
non- magneti c powder contained in the non-nagnetic |ayer. The second
coating solution for formng the nmagnetic |ayer contains a second

| ubricant which is 1/4 or less of the first lubricant in quantity.
Therefore, the second 25 |ubricant can be prevented from being transferred
to the BasPefedcan rihe magne tilverponydiapnned an |dary bef achéeyedl i tin of
signals 105 24 February 2006 recorded on the nmagnetic recordi ng nedi um can
be achi @9é8#tipn, Bddi fioat anhd seeendahdbsécents| abei thamsdarat |dquids at a
tenperature at which the nmagnetic transfer is perforned. In the heat

t r eat nektmpereturagrievhechridshagnet he dnes tmni s pes® rgrdadu@highef rom t he
-non-magnetic layer to the magnetic layer. As a result, it becones possible

to nui nkedh theatneabi Aftyrandghébier esansiag, prtlopeltlyr vfanhenomgmet i ¢
recordi ng medium- Wiile the present invention has been described with

réf erengeadent he prefethednenmboziments tapeeofo the mawresttiona@®n.s not to
be limted to the details given herein, but may be nodified within the
scope- o&s tthaesiivént 1 brbdrarmes s poiseri bdleat oeeh 1 ritQ6l 2 4 hEedn vap y1 20PN ai ns: 1.

A flexible nmagnetic recording nmediumto which data is transferred by being _

br oughtf1gWoresishne poerecty wi htke megreticarederdivy gediasn.a

l-and/ groove ‘pattern corresponding 5 to said data and al so has a surface

whose Mbh's har dif8sislg &g pFesent invention has been described with
’ _reference to the preferred embodiments thereof, the invention
10 ~ is not to be limited to the details given herein, but may be

modified within the'scope of the invention hereinafter claimed.
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15 to. 10, said nmagnetic recording mediumconprising: a, ggg ,Iugﬁ;ﬁmﬁand a
non-magnetic |ayer and a nmagnetic |ayer coated on said trate rn the
recited order; wherein said nmagnetic |ayer contains an abrasive conprising
di-anond particles whose average particle size is 0.03 ‘'to 0.5 gm and the
di anond particle content of said abrasive is in arange of 0.1 to 5w %
of ferromagnetic powder contained in said magnetic layer. 2. The flexible
—magnet i cClatasr di ng nmedium as set forth in claiml1, wherein the average
particle size .of said dianond particles is in a range of 0.05 to 0.3 m 3.
‘The flexible magnetd cAriglearidingmagde tic assetrdiogt he@bum hockleiah datwher ei n
said dianond particle content is in a range of 0.3 to 3 w% of said

f er r omaghet e poitiared by Adinex ibhcagieg iettioc inedandiengomedicunwi ehwei ch dat a
is transferred by being brought into intimte contact with a -naster
carrier mgs i el amgrhdtahe hpat telancdgrespengbngetra ceairdsgahdingai d
‘magnetic recordi ng nmedi um conpri sing: a-non-nmagnetic substrate.; and a

noh- magriet isaldagert aapddaatagniess ca | ayefadowiedeoMohd s hdrBabsyaty €006
.said substrate in the recited order; wherein said magnetic |ayer includes
pol yur ettirand, r@siich malginelt icomeaionsiing aeddnge cofipi@inge 0.7 nmeq/ g at | east
one ki nd of polar group selected fromthe group consisting of -SG8M

-0S@BM - P=Q(OM 22, subskx@teM) ald and - COOH (where M '

7 a non-magnetic -layer and a magnetic layer coated Qn‘

{:) . said substrate in”the recited order;

'iO A wherein said magnetic layer.contains'an abrasive
comprisingdiamondparticleswhoseaverageparticlesizéis0.03
to 0.5 gm, and the-diamond_particle content of said ébrasive
is in a range of 0.1 to 5 wt% of ferromagnetic powder contained

in said magnetic layer.

- 15 | 2. The flexible magnetic recording medium as set forth in claim 1,

wherein the-average particie size of said diamond particles is in a range of 0.05 to 0;3

- pm.

"{i) o 3. ThefleXiblemagneticrecordingmediumasSetforth
in claim 1, wherein ééid diamdhd";éﬁiéle content is in a range of 0.3 to 3 wi% of said
| 'ferromagn'etic powder. | | |
-4.‘Z\flexiblenmgneticrecordingn@diumix>whichdata'
is transferred by being brought into intimate contact with a
master qarrier which has a magnetic pattern éorresponding to
_ said dafa, said magnetic recording medium comprising:
25 ‘ *  a-non-magnetic substrate; and

a non-magnetic layer and a magnetic layerﬂformedlon_
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represents a hydrogen atom alkali netals, or an amoni ‘QWF%%Ha)ry 00 nd
wherein the 'pol yurethane resin content is 60 wt % or greater ©

quantity of all resins in said magnetic layer. 5. The flexible rragnetl c
recordi ng medi um asset forth 10 in claim4, wherein said-one kind of polar
group is in arange 15 of 0.1 to 0.5 nmeqg/g. 6. The flexible magnetic
recording nmediumas set forth in claim4, wherein said one kind of polar

- group isai@ subsfrite ofn OtIQGthﬁCOLtZEd're:qdo@r 7. The flexible magnetic
recording mediumas set forth in claim4, wherein said pol yurethane resin
content. is 70 wwhensringrasiibmaghettie d,aamrl tipcafidell poeéyursthansai d

- magnetic layer. 8. The flexible magnetic recording nediumasset forth in

' any oneretin|wiinh £ondadnsitier ei nasge dopdl WF aetchand resj/y aenteastis 100

wt % of the 20 quantity of all resins in said nagnetic layer. . A flexible
nmagnet ione deigrdiodg prddirugrbupwhe bécdad & i tthansfreupedohyibeing &fought .
into intimate contact wwth a master carrier -which has a | and/ groove
pat t er -4, e sOSWEMAg - PEO (98) d, dabap=6 adid) STagied | -cCO@Cofwide edi um

conprising: 5 - a non-magnetic substrate; and a non-magnetic |ayer and a
- magnet ireHrepEn tcoathedi muget08t 8d, Rdlkaudrye 2006, sai an suhsiniakesantthe recited
order; wherein a relationship between the Moh' s hardness (X) of the
surface of said enadteherainitdre podyiilvetKanepréai ainasster(ty ikgbomat ) of the
surface of said nmagnetic recording. nediumis 5 represented as 1 : Y/ Xc
7. 10. oX grestérehbbaciwantecpodi abl mediinm 10 ssichagataic layer.
{:) _ 5. The flexiblemagnetic recordingmediumas set forth
10 in claim 4, wherein said.one kind of polar group is in a range
of 0.1 to 0.5 meq/g. |
Gﬂ Theflexiblemagneticrecordingmediumassetforth
in claim {;-ﬁherein said one kind of polar group is in a range
of 0.2 to O.4Imeq/g. |
- 15 S 7. The flexiblemagnetic recordingmediumas set forth
in élaim 4, wherein said polyurethane resin content is 7d wt%
or'greater of the quantity'of all resins in said magnetic layer.
{) -'. ‘ : A8. The flexiblemagnetic recordingmediumas set forth
_i‘;:an.y ohé of claims 4 to 7, WHérein said polyurethane resin content is 100 wt% of the
- 20 ' _ guantity of all fesins in saia magnetic layer.
| . 9. Aflexible magneétic recording medium to which data
is transferred by being brought into intimate contact with a
master carrier which has a land/groove pattérﬁ corresponding
to said;data, said magﬁetic recording‘medium comérising:
"25 PR : a non—magﬁetic substrate; and |

a non—-magnetic 1ayer and a magnetic layer coated on
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is. “magnétically transferred by bei ng brought into inti ratrebreenteyE wWth a
master carrier which has a | and/ groove pattern corresponding to said dat a,
said magnetic recordi ng medium 10 conprising: a substrate; and a
non- magnetic |ayer and a magnetic |ayer coated on said substrate in the
recited order; wherein a first coating solution for formng said 15
non-magnetic | ayer contains a first lubricant in a range of 1 to 20 w % of
non- magnetdid radential ridwe ivecidied nodemagnetic | ayer; wherein a second
coating solution for formng said nmagnetic |ayer contains a second
| ubricant which iswhegedn & axsslatfopishsai kietwesn thebMokasthardngsan(X)y;
andwherein said first and second lubricants are liquids at a tenperature
at ‘whi ch SSaithensgrdieice ofassfish mastper Cermédr atd. tHheKhbexi hiedmagmet i ¢
recordi ng nedi umyas set forth in claim 10, wherein said first lubricant is
~in a rand® kg3mwmf) 20f M satr¥banfe odi gahd mapgnetid cqpowddng. hddilheid | exi bl e
magneti c recordi ng nedium as set 109 24 February 2006 forth in claim 10,
wheT ei n geipdegkinted lagbili GatAX is 7n a range of 4 to 10 wt % of said
‘non-nmagnetic powder. 13. The flexible nmagnetic recordi ng nedium as set 10
15 forth in claim10, 1Afdexid]lewkgneiticsssab stiooymedinm icoanti dhsdd#40 or
| ess of -said first ‘lubricant in quantity. 14. A nethod of fabricating a
f|exib|ei§agﬁgp9@ically transferred by being brought into intimate

contact with a master carrier which has a land/groove pattern
'“{:) corresponding to said data, said magnetic recording medium
10 comprising:
a substrate; and
a non-magnetic layer and a magnetic layer coated on
said substrate in the recited order:;
wherein a first coating solution for forming said
15 hon—magnetic layer contains a first lubricant in a range'of 1
to 20 wt% of non-magnetic powder contained in said non-magnetic

layer:

wherein a second coating solution for forming said
magnetic layer contains a éécond lubricant which is 1/4 or less
.20 ' _'of said first lubricant in quantity;
andwhereinsaidfirstandsecondlubricantsareliquids
at a temperature.at which said magnetic transfer is performed.
11. The fléxible magnetic recording medium as set
forth in claim 10, wherein said first lubricant is in a range
,25 - of Z to 15 wt% of said non-magnetic powder.

12. -The flexible magnetic recording medium as set

109




recofding medium conprising the steps of: stacking a neprBBRRARL6Hg ayer
which contains in .a range of 1 to 20 wt % of non-nmagneti c powder a first
coating solution being a liquid at a tenperature at.which magnetic
transfer is perforned, and a nagnetic |ayer which contains a second
coating solution being 1/4 or less of said first lubricant in quantity

and al so_being a liquid at?said_tenperﬂFgre, on a substrate in the recited
order; bfPRER N £laidt 0 c aherein gRidHfhastalvbnicanoove imat renge _
corresponding to data to be transferred, into intimate contact with said

st acked ®bdy £® 19 awit ef staid deamrmagnetiic pawddeed body;~ and treating said
stacked ‘body with heat. 110 24 February 2006 FLEXI BLE MAGNETI C RECORDI NG
MEDI UM ABSTRACT QR THEhp Steetbike maghekibl seqagdéng cnediondangsaedi um to
whichidata is transferred -by being brought into. intinate contact with a
nmast er - &HY inedaigh @ hl thers 12 wheneln grisbsesopd tlulmricantcisrir 43 poleds g shid firkte 5 dat a
- and al so_has a surface whose Mh's hardness is 6 to 10. The (nagnetic
re%ordin@bﬁﬁﬂﬁﬂhﬁﬂﬁﬁMUdes a substrate, a non-magnetic layer, and a
magnetic | ayer. The non-nagnetic |ayer and the nmagnetic |ayer are coated
on the substrate ilft-thd megheddofofdfericahbngagnélexibbyanagmuetans an
-abrasive conprising 10 dianond particles whose.average particle size is

0. 03 t o ¥ rdif9 MRligimmsaegpgdstingl &heosttems off :t he abrasive is in a range
of 0.1 to 5w % of ferromagnetic powder contained in the magnetic | ayer.

Figure 2B ' stacking a non-magnetic layer which contains ina range
O of 1 to 20 wt% of non-magnetic powder a first coating solution
10 | being a liquid at a temperature at which magnetic transfer is

performed, and a magnetic layer which contains a second coatingl
solution-'bei‘ng 1/4 or less of said first lubricant in guantity
and also being a liquid at said temperature, on a substrate in
the recited ._order;
~15 ‘ 3 ' bringjng_ a méster carrier, which has a land/-groove
pattern corresponding to data to be transferred, into infimate
| _contact with said stacked body to transfer said data to said
{D . stacked body; and

treating said stacked body with heat.
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FLEXIBLE MAGNETIC" RECORDING MEDIUM

ABSTRACT OF THE DISCLOSURE
A flexible magnetic recording medium to which data is
transferred by being brought into intimate contact with a master
carrier which has a land/groove pattern corresponding to the
5‘ data and also has a surface whose Moh’s hardness is 6 to 10.
The (magnetic recording medium includes a substrate, a
hbnrmagnetiélayer,andanmgne;iclayer. Thenon—magneticlayer

and the'magnetic layer are coated on the substrate in the recited

O order. The magnetic layer contains an abrasive comprising
10 ~ diamond particles whose average particle size is 0.03 to 0.5

gm. The diamond particle content of the abrasive is in a range

of 0.1 to 5 wt% of ferromagnetic powder contained in the magnetic

layer.

Figure 2B
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