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

f t £
Coee oSzl Trae EREEARE D pHIL R CLPLESP YT, Dl i oot Bl™ 02, o)
t Lth t St t hod,"
cie. o ats VREPLLY pEPUSET Bt el AR ERT G PR B R R o

apply i FRem bragturs o RS oRELye nhrsdat’ SHEKERE; shti pRpfhitLevt fo
-
surt aceoty Car kR Ao rek b S PRE s A R PSR %;é%g tFbn. i1 &
: t
-?2822? EPy ARt e S@s@%ﬁ'ﬁ?ﬁ%ﬁ?ﬁé Gaats RABER i RanETE ai i

A D SRS b S L

erature envir her e occur

'W”| |t hgcgﬁgﬁo%ngf agf%hgé&ar%ﬂn%ﬁ ngﬁssgadggtgf LER! Qg%gﬁgktgugper f Or s

causes. 0 nmagne Sce lies

e T R B B ?ﬁ%?sﬁé%é“%g“fﬁfﬁc o ok

due to at | ation rrcan magneti c

ke A o P BB DA AN oerve
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 on:clock signal, etc., are prerecorded on a magnetic disk by a
master carrier (mgnetic transfer) a lubricant for -the nmagnetic disk is
accunul ated on the nmaster «carrier and makes it difficult to magnetically
transfer the signals to the magnetic disk. 15 That is, while a |ubricant
is required to maintain the durability and flawresisting property of the
magnet i c2@0 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 eramdf baxneres ek Rignatoppiat y tof thy mejdidigid REL sk mate cont act

_:bet ween the recording nmediumand a mnaster carrier sufficient.
J o 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




Enbodi ments of the invention seek to provide a flexibl e24wasigty osecor di ng
medi um and a fabrication nethod thereof which are capable of assuring the
|l ong-termstability of the quality of recorded signals, by preventing a

| ubricant for the recording nediumfrombeing transferred to a naster
carrier where predeterm ned signals are prerecorded by nmagnetic transfer,
~while mintaining the durability and flawresisting property of the
magneti c recording medium In accordance with a first aspect of the present

i nventi okhardO@r@ st ScHrd dRdan: F11§Xiok! entbanatdis or 8608, 4Ry FEGL WM t 0 which
data is transferred by being brought into intimate contact wth a naster
carrier whi chEﬂ]&%dJé“ePéﬁdPgr e PHEPELP cBFFlespondrAgido 2t KéedHie and al so
has a sumbasetiwhosecdwihing hekdnesxhiag 6Gist Ocdfbblesabfl ABEAGIdiGgr egwr di ng
medi um ¢ rising. a substrate_ a non- netic layer, .and a_nmagnetic |ayer
coat ed G%Q%T—Ieborqﬁénra?nagb R R sclj"t‘):gfe?at iprfetvﬁgal i ted SBF’&%?Q? ther ei n

t he magnet inestegyerrripontfabmnsbeaimgabeasided. conpri si ng di anond particl es whose

.- average part gl &85:i$ieabsi $£0.93 1,9 - e di nd, part] cont ent
of the abrasive isjL in ?;1 rang;'e' of 59?5%@55% %‘? Pg!r)g()r]oneag%e??%ﬂ&%v\der .
cont ai ne@2gReiife TAFGAELNE Megier vhichhe st i eapabaspedt nsluchey psesrerdt

i nventi oBropdif saVRE288 mPRMdHie! @ rahif Ofsddhentlharnnd 4 thChﬁélf%x be in a
range of 0.03  to 0.5 pmand preferably in a range of 0.05 to 0.3 pm The
di anond BArt4ERE EBntEHTREY BERAT PRIER B orerordiny viteshive ik @
ferromagnetter pavdesr andrpeadrar,ably in a range of 0.3 to 3 W% In

accordance w .second aspect .of the present_invention, there is provided
a flexible na%rﬂoeci |16“3Fgfto?gi %S‘er’ré&ivﬁ 18 FHIThtYaPROY S ranst e %86 by bei ng

.brought natmetiigt rrateling 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




contact with a master ‘carrier which has a magnetic patt espFeh@@p Zgondi ng
to the data, the nagnetic recordi ng nedium conprising: a non-nagnetic
substrate, a non-magnetic layer, and a nmagnetic |layer formed on the
substrate in the recited order, wherein the nmagnetic |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 -S03M
-0so3M - POV 2, -OP=Q(OV) 2, and -COON (where Mrepresents a hydrogen

atom al kal j, net al or .an_amopni,um sal t)and the p uret hane . resin
content IS %ﬁe vic’/t"]g/os 1c§)’drﬁ""tger éat El?e of ¢ 3dq‘ffa‘:¥%i't§h%3fel§1 I%L¥er%‘?gr?§%l?ijna3iel‘?e
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preferabP§ the aakrasdgeots 01 2 oran® ofedl §. tThe wforehefnrireneghngydicyur et hane

- resin Copheddy MBYtHEH0 i Hhe RagHECAL 8@Lyef the quantity of all resins in
t he magnetic | ayer and preferab?y 70 vvt%or reater. It nay be 100 wt %

“That is, all T?eSthstinttt REPRREgreh i 9 Hr&ehby i BEYdrYur ERPa?E ESi n. I n
accor danpertiidile 3itdidsfd taspacimaia bhetpErse byl BY e i:0rangé her & .03 provi ded

a flexible netic recording nmedjumto_which a is transferred by being
br ought #%tg"ilgnﬁ“naatng EERESET M 11 & ﬁﬁg‘ﬁ%rogagr#gr thiOCﬁ s arrp%e

1 and/ gr oévaerquat pertider cesporidmag o irhe datgs odfhe. hegnét wes ret athdi ng
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carrier fﬁ“thtion, there 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 Knoop hardness (Y kg/ m) of the surface of the nagnekéstuaryeoos di ng
medi um may be represented as 1 < Y/ X 7. The Knoop hardness of the surface
of the magnetic recording nediumis neasured by a Knoop hardness test.
Wien the length 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 i s expressed as 14.22 P/ 12 (kg/m®) In accordance with a fourth
aspect of the present invention, there is provided a flexible magnetic

recording, nedium . .to which 8 24 February.2006 data.i netical |
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cor r espomdy rke tio Bheang rifeP. Whiteh hasmaal/andrgfeoate ypant er nangtated, t he
magnet | Col £G0F @) BondBAY, UDLE FRhSL WA PP UALEra AU 3 ol 2YES (9at ed on

the substrate Irst coating solution for ont ai ns first lubricant in
non- magnBe449-l ayer and a magnetic in the recited order, wherein, a

form ng the npn: NBGREHLSR ilLAXE po B Ur@REEnOrek1h0c b M "000f HONsgTRGREL I C -
powder contained.in the non-na%netlc | ayer, wherein a second coating

sol uti on®F oP*F0FHi R the MeyHet¥cOofaget EBM N Fhes@eBREtiubkdYCant which
i's 1/ 4 oand ggeretaplie 70i 488 drubregosd. TR mep sy nby, wvdhemand ide afinrst and
second lubricants_are quyj at_ a tenperature at mhicg t he magnetic

transf err?sslnpserz_.?otrhﬁa,ea'@gne J_cdﬁ.ayer may %e polyureghane resin.

In accordance with a third aspect of the present invention,
there is pfovided a flexible magnetic recording medium to which
data is transferred by being brought into intimate contact with a
master carrier which has a land/grcove pattern corresponding to
the data, the magné.tic 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, the‘re‘ is provided a flexible magnetic recording medium

to which




The first lubricant and the second |ubricant may be the24 sapagr2006f f er ent
in kind, if they are liquids at a tenperature at which the nagnetic
transfer is performed. The first lubricant nay be in-a range of 1 to.20 wt%
of the non-nmagnetic powder, preferably in a range of 2 to 15 w% and
further preferably in a range of 4 to 10 wt% The second |ubricant may be
1/ 4 or less of the first lubricant in quantity and preferably 1/10 or |ess
in quantity. In accordance with a fifth aspect of the present invention,

there is paovinedugneeibod ofcbabed cald ng %M@Xﬁm@h@%@&' Endi8EQr di ng
nedi um coppri scl ng %he ste s of . gl‘%ﬁ stacking a non-" magnetic 1fayer whi ch.
contains I'h & range of f“ats S50 CRESEF HoRD rﬁ@nﬁl@rﬁdﬁﬂ@@‘f% Battstrncoat i ng

solution b@xwpandilrwl cdtoat the t aapgr atdHee &agf}eﬂa-_brq%rc%rgg@@ et Cch

magneti c Jrrérlnse darra etlcla whi ch contains a
second co%{rlﬁ%agg%? ut® %%rbgg ¢ ’llai1 of P%’%g"agfle{:h‘é Werrstanﬁuﬁrlil%,%{ﬁttllcn

quantity HPralceetedi ey ahélqmsctratetm thenperiabr erder, awsHdshfate in the

recited orgder; 2dciHd NQLA er rier,.which has a Jan roove
pattern corrécspond]C néj t% 95?051 to, 1;_. e’ %ngf erPed, " f“S‘gPﬁFﬁTaﬁé‘g%nt act

Wwith the STYEKBE 2bddyst ol thTenEr li:lhe eratlaetgfthetst ackedszbody noand (3)

treati ng madgnetst apk@dk Hoghn vk hby heat ¢nd nnérh‘ihafgh@ﬁ@' gneki.¢.recording
medi um accordl ngoto the —first _aspect, the magnetic er nmay Tgontain an

abrasi ve “CORpr i ¥ %&ng%Hanpﬁ?fl%qré‘én%%mégé?% lsypri edrdadngeai s 0. 03
to 0.5 prﬁecﬁhé blula:mdtpanm}clﬁ qcrmt ent 184s tdye hr ask¥e MBy-ikgnin;@ range

of 0.1t ‘_{a of f@rronageneft C v% contained in the nmagnetic |ayer.
The fl eX| e %netl ¢ recordim ﬁeiﬁl rﬁee?é’é‘ﬂra‘l‘%cants are liquids at
a temperature at whlch 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 liquid at a

temperature




to the first aspect has the follow ng advantages: the spfas@agf2006he
master carrier nmay be prevented frombeing flawed by the nagnetic
recordi ng medi um during nagnetic transfer; the long-term stability of the
gquality of signals recorded on the magnetic recording nmedi um can be
achieved; and the running durability of the magnetic recording nedi um can
be maintained. In the flexible nagnetic recordi ng nmedium according to the
second aspect, the magnetic |ayer includes polyurethane resin which my
cont ai n i n?h Fhahge BAIBOE toafsfemen patfd-pas! one akh@55é¥%§$¥%?grgr0Up

sel ect ed fwpiad Rengs QUP 2CQBSLSE iYL 0f , S -0,SBM - P=0 ( --OP=0
(oM 2, anﬁ%-ccxi—( (wher e M reprecggﬁ%%g a Ryt derindt wrﬁ ox kaf$ afetthes, or
“an ‘amoni uM S t JUPTHTENt péhy iErhane redi ralh0 Xeikebraial yq 2006, €0oRl,gnt may

be 60 w % tempgreabss, oh bheuesdtet Y, of,all, fiesin n. the magnetic |ayer.
Therefore, the master carrier surf ace can Jﬁgl%%?e?/%n éd (E} o BEERY 2or r oded
during magnetic transter "ByCh Nachéniléas/ susisseansttemhicohreamraenthe, cause
of corrosi®ta duclreasrauspreahl ontde; gontaned, Lo 4 he; eti ¢ recording
medi.um As,@ rtgsggnsﬁtegetkgng-ter m stabilit 0%1 fhe qlugaﬂlﬁi Qlf/e os]&ag%ﬁm S
recorded on the magneti ¢ recordrhgd mddfuitediehedodehi ened(3) rrreheifid exi bl e
magneti ¢ réCof R HpInbddvimiabcbeating to the second aspect, pol yuret hane

resin with.a hirtghtRgl afeg6up t __is enployed a predetermned quantity
or greater.. Therefore, the di %n% xggstﬁ%n rSFO?Fgla%et“?églb%mWﬁdﬁnﬁhéo neleget i ¢

~-layer car'B8" tsficed, td mamneoim diagper sion canchen A ugdas iR, 2
lexi bl e wmoget e 1 §§%f§;‘§;gp%§%8fﬁ% UrBol Fr Ao BRc it Fshchect-0% he
.relatIOnShlp botibs e ARE R Spqﬁﬁgghgsgpquptoéf 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‘
_recordinq medium can be achieved; and the running durability of
the magnetic recording medium can be maintained.

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




,the surface of the naster carrier and the Knoop hardnessrébfukg/avo8) of the
_ surface of the magnetic recording nediumnmay be represented as 1 < Y/ X <
7. Therefore, nmagnetic transfer can be perforned while holding a
sufficient intimte contact between the nmaster carrier and the magnetic
recording nmedium As a result, signal dropouts can be prevented from
occurring in magnetic data transferred to the nmagnetic recordi ng nmedi um
and signal quantity can be enhanced. In the flexible magnetic recording

medi um ageRrdingalopd N wEOULL Ny R5PEF Lo thE &ﬁa(rﬁ:tlt?o@f g selytd qn for

form ng the non- mmagnetic |layer nmay contain a first lubricant in a range of
| 11 24 ERBripgnrt20062¥s5 - 20PRE9AGT  nShe niidfteri c2pbiftersuedatai ¢i8d Hen t he

non- magngtéfentedy ef roml NEe SRC 086k oAk lerS_QEUtrda%He{:ﬂf kestmng the magnetic
| ayer con ain a second |ubricant which is 1/4 or less of the first

| ubri cant™f afitPt PP Phe PRI G €27t RE E@%dﬁﬁmﬁuﬁflﬂﬁﬁPséﬁﬂ'b@“jbﬁﬁvented
from bei mgn;,tlr attigbetdededrratihed nast e cmrgrnleeic séxtbridhag hedigmt ermm &t ability

of the qgg%hiy OE?Q'Qﬂ;ls éﬁgfggeglﬂl netlc recorglngugﬁllun1can be

achi eved n addi econd ubri&ahts are ds at a
t enper at beeogiedwii cthet hegnetsgneecerdimgneédiun sapelrd aramedvedther ef ore, the

|ubricant moves o aduatble hiALEDe PO0TRANCLLE: LAKLOL g G JgRet | ©

| ayer after nmagnetic transfer and during rotation e magnetic
r ecor di n§CIEUPERTCAs PRIFestithane| rediar oS @d@ghbp@l% Frebnt e ke

durability anshdyeawar gebadidici REPPQIANLiQL bhegrBanat i @neeeads i, NGnemedi um
In the faprication nethod as per the fifth aspect, the_non- nagnetlc | ayer

and t he SELE" | Qfer™fEtef adioddenn & sElbestPlaf"éetﬁcn t3er e6? e®or der .
Then, a smsireedcasnd ehifyhh cllishbassion 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




. : i f ez4 Edprubiy 20060ught

e pattern corresponding to data to be trans
:ﬁ?g/?:]??xatg contact with the stacked body to t_ransfer the data ]EO t he
stacked body. Next, the stacked body is treated wth heaft._Thelre ore,OI o
since the lubricant in the non-magnetic hI a3d/er geln_ :oe SLLI ]9: S\r/]vfr)esims)ﬁng

ic layer (overlying layer), the durability
E)nggﬁggeg:‘ Ct hey rrag(gneti cyrecordi ng nedi um can be further enhang:eda BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention will be described in
further 2t‘242¢:e‘b¢ma¢1§/ 10662 e det @dwd\ﬂttboﬂﬂl%ﬁe@n%ﬁ kQet gl&é ﬁcgglv'ng?QE gg )A
s a O 2r o ehom g That st O A FiRgREBHE9 16 gepasiaispllieet { o a
is a diagram show ng the state ch
magneti c B0 AP Ry et iserPieh e idknectiich lﬁOl/DEVJIO’l@bﬁllc\%ﬁCtthﬁ glfrsa%ter
Ronel) zatlmioBAE 125 o Sana NN Nhd N Sl LD MNIET. 2 e

nto intina

(r:r:(rjlr Iu(r?r alrffr%rvggg %t#]’r?mf PELRY | Sranssereed i v ttH@ @ppbsrtearﬂleﬁreChh@ntheand FI G

rQove tern formed in
tzﬁ:eI ?ragt g:@gammoiﬂmﬁgﬁgf sfattge IrnaUér(I\IeHLtl cally to t%e%%ﬁo n(g C I?*fe‘é}qudl ng
medi um %C%?fJPg} EWBGBIVIVEP\ITBI a@mommrtths o6frdthe

present -i WénﬁPdeMHUbrhearmmafrbealiﬁldxe aie%crﬂegggréﬁrgetagl lwhy\&g h ref erence

d| imis a
r f e nmagnetic recordi ng ne
%Feilhgl 2t hﬁngﬂﬁ%téljc%gggggrl ﬁg he%%ourr?\net 0 \?ﬂh%?\ Lsra e tlukasdeert egotns bei ng

br ought i AE3T YA en ciérst aet-megnletac nisteer t6athd @aghbt N 1h9Sr arter

magnetic transfer and during rotation of the magnetic recordlng
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 stacked body 1s treated
with heat. Therefore, since the lubricant in the non-magnetic
layer can be efficiently moved to the magnetic layer (overlying
layer), the durability and flaw-resisting property of the
__magnetic recording medium can be further enhanced.
| BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be descrlbed in further
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a |l and/ groove pattern coriesponding to the data and al s» Retsu2@ 2806ur f ace
whose Moh' s hardness is 6 to 10. The magnetic recording nedium has a
coating, which includes a non-nagnetic |ayer and a magnetic |ayer. The

" magnetic | ayer contains an abrasive conprising dianond particles whose
average particle size is 0.03 to 0.5 ,um The dianond particle content of
the abrasive is in 25 a range of 0.1 to 5 w%of ferromagnetic powder

qoant i (97 5t SHah T PAT PLP LY cfer A TP DG 1 e M S ur abi 11y

f ti i . medi u d I d i nfl

W th respect to. maSter ot oL TbRAL G i OO e B the

net i 51 1l j se. b id ly i d dth
output can be o) IG5 LG AAin pER LSS B RS AE T B BIRGTEeG: um i h
an exce%llae%pﬁt1 .hi%é\-fen%ittoﬁl_ﬁr ecor di ng _char gct eristic ,and runni n%.dur ability
can be a3t v SoBF R hed. “OTAL" AT afe THEPEFEPE LB RS it &TSTd “Par ti cl es
lg contained Ln th(ﬁjg%nea%letic layer_ js in a range of 0.03 to 0.5. gm and
p a

ef er att PTH- &R PPOLTFDL S gm If the average particle size is

less than 0.3 the effect of. durabjlit nh t with respect
o the addi 1 on PO SR PABRERERhoTEh EABCRR EOR TG MBASRaRd, 11 i

is 0.5 Mmor greater, the 15 master carrier. is easily.flawed durin
ognet i T B Bty i e aSed < PR Tt The
long-termstability. of the al i of. signals recorded .on a nmagnetic
ooa RSt et ] aulrenshY e i LS AR Rt oBREE e ot
~d.nvention . L he di ad‘mnd particle size refers to the maxi num size of each
©.20 di arfglh‘ae 18 The aver age particle size means the average

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

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

A_20 .'asurfacewhoseMoh'shardnessis€3t010. 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.
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of .the neasured val ues of 500 particles extracted rando?d Felfruamn2086

transm ssion el ectron mcroscope (TFM inmage The di anond particle content
isin arange of 0.1 to 5 weight percent (wt o) of the ferromagnetic
powder and preferably 25 in arange of 0.3 to 3 w% If it is less than
0.1 wt% then it is difficult to assure durability. On the other hand, if
it 14 24 February 2006 exceeds 5 wt% the master carrier is easily flawed
during magnetic _t,fansfer. For ﬁ?ese re dif f.i gult t 0, achi eve the

ong- Ter m st abi 1115 BPorife QAL £y 26F Levgiiarerend i st L T orlisk

. Rgnet i c
reduced. 5 Furé.her nor e,

di ng ned di ddi t. dyrabi ity
“the ef fBEtPRFSFBIRCT RGP TBICE 17 | BeSHHed oY (PR DIMTEITEL SRIRIT Bt the
di stribution of gi amond, _particles, the nunber _]gsaf%%)arti ¢l .gs whose size is
200% or "GredFePNe of o hal & et AP PR iTTE S T TS ERG THYS BIPRE tot al
b f di amond ti, ., Th b f i cl ize is 50%10

e e P T bR e B SR8 L S IR R e 5,
di d ticles. Th i I f di, ticl i di
he br eXBREE  nUGTTBH T ot Mt o SO0 CGRRART BRaFer RS ShatR B 00 um
The mini I i ly. 0.01 d f bl bout 0.0 15 Th
roasur oHBHEb{C4 hEpa EFBT b i ACFT BT on 8CRacE By 26t Cisfing The number
of ticl it ticl [ f . [ th
above. BERFRBA upti TG 1 Or 5 64 SN THERE ¥ FRGe O B IO ATl ol 69
-also "flaws the., master carrier surface duri magnetic transfer,. and has
301 nf | BACETBRLBfr QBFFPY Y RO Hoi BB SATL Lhe B HCT e, di st i bution s
.~ wider than the ahgve-described range, t.hen flect equivalent ,to the
torerenti oned avelagt PLT Y A S 5 i (Emond Partie

0 qontained in the mégnetic layer is in a range of 0.03 to 0.5
‘ ﬁm 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 addition of diamond particl..es
is reduced. On the other hand;. if it is 0.5 um or greater, the
_15 master car.fier is easily flawed during magnétic transfer. For
these reasons, it is difficult to achieve the long-termstability
- of thequalityof signals recordedon a magnetic recording medium,
T . and in addition, noise beéom_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' :
| 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 fa_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




That is, if there are a great nunber of. particles that 2drfebtuaoy 20068 ge in
size, then the master.carrier will be easily flawed 25 during magnetic
transfer, it will beconme difficult to achieve the long-termstability of
the quality of signals recorded on 15 24 February 2006 a magnetic recording
medi um noise will be increased, and'a nagnetic head will be flawed.
Conversely, if there are a great nunber of particles that are too small in
size, then the_abrasive effect w. | beconme.insufficient, In additjon, when
Lhe partiGaas S0 ditae riHRERSHOT Cob LT & orrar o 1 HLBF F 88 "F T donds

becomes higher and therefore the above-described.range i s.advantageous in
terns dft erp gﬁﬁnaﬁﬁﬁﬁt ERES Raveé thitgh dﬁzf oL t%f acgﬁgﬁsngksgrt icles

whose distribution is sharp are used, the sane ahrasive effect can be
obt ai nePRE TR ShdRE dt iocﬁaé‘es rﬂﬁa}]e’rtﬁdjfns 9 tISFC[(H%f{?Cg “brivent i onal

abrasive. Therefore, dianond. particles .are adyantageous.fromth
fviewpoWWQQﬁt%ﬂﬁ%%quﬁ%gWﬁQﬁHWﬂ§”FLh?agpéﬁﬁﬁﬂwékﬁﬁéﬁh%%%lﬁfé§%ﬁﬁ i'nventi on

may be natural di-amonds or_artifjcial dianonds. However consi dering cost,
cheap FUGHIeEmAr<di %@s{% r?rf]ef D9 P Bt eo?s%}eéfmnd generating

met hods are a nmethod of generatin di a ds ynder,. high te rature and
hi gh pressure thfGugiPis eq @é&%ﬂlﬁoﬂgn%lf dygstr PB.thQ %f‘p i@t hesi s

net hod in which black |lead or fran resin carbon rea ynder_ hi gh
t enper &Afte Gt FF@H“H?%%%G?fePa%tH?{\%ﬁiV@%Fﬁégijss %@?ﬁo‘ﬁf g\?fﬁ%l’erphase 20

| nvent i thiy SBE-AERCPAFBASDY SHYP synTHeSs LREENBH. Ehfeh A hAkBRS: der i ng

* A'one. aHeOTBRERARATELS) Sn dEF, DUBREF dtf PAGTIOLEE B OPREP FoRine, of her

f@raSIzgfless 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
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. har dne
conpl e?cﬁq{?rﬁese a

" .necessary

25 .such .as alunmina, etc., may be used wi th di anonds. | n24 Relsrueg®06it is
preferable t hat ot her abraS|ves be 5000w % or |ess of dianonds. 16 24
February 2006 Even in the case where ot her abrasives- are contained,  di anond
particles with particle sizes in a predeterm ned range are contalned inan .
amount within a predeterm ned range, and therefore, the quantity of
abrasi ve can be considerably reduced, conpared 5 with the quantity of an

b b
obr o1 ve Gl 26 AU i S Al a0 Ao o0 G AabibLLy Thp don erm
e e SRS i Ve 0ot a?v?hmf%%ﬁé” g Bphgmster

ccarrier ce ur|ng magnetic trans e,
‘be’ 10 e ti, o n0|se an be [ eq |ze | es of ot her
. _abrasives o%jﬁ ?% diaérjrg’?? Q]F(Lﬁq: add T (f)n nt(s)l%%é ghﬁeascr TiYed al uni na

abr asi Vee)‘fjggctgmli‘ ecg)rﬁj ngugf @Eé‘?‘t | ](_Dn ga%/long ecﬂ E}}&Rﬁarltulrglnea etc.)

, are siillcon car chnr om unoxi
S A G IR LB AR S
BRSPS A
r@béear%sveafw G T e A X e R LA
S

contain a conpound

or a
| b | b h £ h 90%
; or ettt LS SERTIY pyb ey %aﬁla.eé%%ﬁhsr#a%%gseaﬁeﬁﬁ?‘és%@%?é oo

an abraS|v e AoRTRR

f@ape %ﬂp&Q%n%gQ&r%h %da ggngggtfgggf gbra31ve Therefore, diamond.

partlcles are advantageous from the viewpoint of noise.

dded |
mignetl %]Jaa%ﬁﬁ;e eyfg% Q obg:c?egd % 1tt% dlgmgr?gr%ft\ neHayersm%(lt%geyglrjrfaCe '

The diamonds that are employed in the present invention
may be natural diamonds or artificial diamdnds. However, |
considering cost, cheap artificial diamonds are preferred.

15 Ez;(amples of diamond generating methods are a method of generating
. diamonds under high temperature and high pressure throﬁgh black

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

ﬁg@  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 uséd.with,diamOnds. In.this‘dase,

itispreferable that other abrasivesbe 500 wt% or lessof diamonds.
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17 .24 February 2006 protrusion of the abrasive can be coatRebhiagc2006he
partlcle size and quantity of an abrasive that is added to the magnetic
‘layer and non-nmagnetic | ayer should be set to optinum val ues,
respectively. .5 The particle sizes of other abrasives other than

di anonds are preferably in a range of 0.01 to 2 jim Particularly, to
enhance the el ectromagnetic transfer characteristi.c, narrower particle

i frer it tige L%%y%r efa%%%‘?aﬁ%e%rﬁgé?%%‘%%@d%%%‘*e’é %fr%m %b P e
size distri i on r ngl e abrasive can Eve n inthis,
case, 1t SRSt B nE SRS AT Srirerri i {2 {%fbged Tty is 0.3
and t e %%%?f%%fﬁéﬁi‘%@o%ta°%ﬁ5 BNt SPas FeR Y soh'—’eeﬁpf Syéé
Lﬂbéhiée%pres A al a“r%%%’s”w”%%a?rﬁbsdggnr»adsr%%ﬂ. a%dﬁ?%ifscorffp%ﬁaﬁo{ s
AP 12, HRPETS SUARL 30! AP S0E L VARACGS 1 gty CEPY g5 rS g oy T. o0,
'?‘klyﬁ&f@o?% STRTbODY { PSR t°%¥aﬁ SR e tygng 5 X 2,
I L7 af (RSB QB GRS ST MG TS, FRghdla & TR R medi um
 nown TSREHTC 4O 's°§roweaiv'sﬁr§§§é§?£t%fa? e PR AT T d I ) of
- dl anmond I:Pa'rr;g} %a%%e%%czérggg%g%ry Zggch'xe same time, durablllty can be

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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descri bed above are added as an abrasive. Among known nR4Rebruary 20860r di ng
medi-a, a‘'magnetic recording nmediumcan be. suitably enployed that has a
practically non-nmagnetic |ayer (underlying layer), and a nagnetic |ayer
formed on the non-magnetic |ayer 5 and having ferromagneti c powder or
ferromagneti c hexagonal ferrite powder distributed in a binder. In this
-magnetic recording nmedium the thickness of the magnetic |ayer can be

-made O. : ddi t.i it h ' hapi cal _st.r th d i
excel | cRrePROSiPRET bRl o ah R Lr 8T S P PR et e T et or di ng
di . tic ‘na 1 . i h ) di
donsi Ty IR SET G T 5 S S DR Obis: FRACT A DrEFehPateBkamH o thi's
ti di di i1l h inaft d i bed in detail.

[ Magnet FRILATR ToSRETEGeP Y TR YPRLTHES o7t nid niGhet e TayBFoof the
magnetig [ ding mediumis 143 KA/m (1800 Ce) or greater, .preferably
- 159 KA/ mefgégtl&?ybr greater, and further preferably 183 to 279 KA/m

Gansity can be mole® (AVEFEEIS SErT eV o e BRI © BT A Lyt cal
Tayer | 4o7mr FOR ASRA Y DD RIS Heddgehals Por e LRI ¢ |5
el et oL e Rl EIBMIELA L 20, Tl L pRUOER hve Bl Al of
- major axi g 191 &4 EEYNANY; 12008 ] L0t QL B 1M R L ESSe durability,
-,abrasivesdifferentinsizemaybecombinedtogetherasneéessary,
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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It is pref erabl e t hat ferromagnetl c netal powder be a 2¢Fewrvageosc al | oy
powder having a-Fe as its main conponent. This ferromagnetic netal powder,
in addition to predeternmined 5 atoms, may contain atoms such as Al, Si, S,
Sc, Ca, Ti, V, Cr, CuYI\/thPdAg,SnSbTeBaTaWRe,Au,
Hg, Pb, .Bi, La, Ce, Pr, Nd, Sm P, Co, M1, Zn,.N, Sr, B, etc.
Particularly it is preferable to include at |east any one of atoms Al,
and B in ad tlontoa Fe. It 10 is
or of er ahFES fﬁgedﬁ B2 raite st pret ety bhagnerer b efiet ee o
atom c [ Fe an referablethat 11 ke, atom c
% Furtﬁergm)%igﬁ Edé brefer(g%%gl?ha?c?]ﬁdln%ome%ﬂf%n‘farbe %u%t?k%ﬁ%e of 20
to 35 a prefer bl e | ont romagnetic -
retal pSRALPYRY tar pRLEUEAE %#waﬂ%%ﬁ¥ﬁ%%b%%@ewum.t

be 3 to‘;:L1 % - Furt.her mor preferable that t Y, content be

. in a rangge%ﬁ)o %ﬁ?o @aaqnerﬁlc ay%tr |f§)r5l|Se 8Paﬁ:‘% If‘%rétm?%eg’r cloweelﬁt of -t he

- f wd % nd f

e ETE%F@ Eiefh aLeiEindts cinit s Srul e i€ Magdhatieran

“t hat th onten% be lnt {;1%3 of 81 5 at % Thesee‘errorra_gneti C
povvders 8 BY® ?léa‘fle%l ﬁjel?% djr%p%r]%}% T hy él & |l ubricant,

' f h I
ferrit 2%%‘% WS B8 S Fe it &ﬁﬁ%ﬁa&%&ﬁ“ rfaeva%r”%é%rf B oo
hese, .Co subst.itution

cal ci mf rr ar ous subst tion rod ts of

O e ke85 Sy %5@ zé%eaf'é%ﬂti%pe P8§E‘&Pécﬁ&r§1iﬁﬁrf%‘}fh te and
st ti ferl manet Iumbltet e eto I bltet e
fseﬁjlnt eg%av%’ ngx%_%% % e sgr ©co ?O%Ihne%% spi ﬁgte Ya&ri o Er#J & te gﬁd

10 ' 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 layer 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 everlying magnetic layer is ferromagnetic metal powder
or hexagonal ferrite powder. If ispreferable that ferromagﬁetic
' :2'5 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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strontiumferrite of a conposite magneto plumbite type2pBstrualy2006

contai ni'fng a spinel phase, etc. The ferromagnetic hexagonal ferrite, in
addition to predeterm ned atons, may contain atons such as Al, Si, S, Nb,
Ti, V, C, Cu, Y, Mo, Rh, Pd, Ag, Sri, Sb, Te, W Re, Au, Bi, La, Ce, Pr,
Nd, P, Co, M, Zn, N, B, GCe, etc. Cenerally, the ferromagneti c hexagonal
ferrite may .10 contain elenents such as Co-Zn, Co-Ti, Co-Ti-Zr, Co-Ti-Zn,

Ni -Ti-2Z - .Sn- Zn- Sn-Co-Ti, Nb-Zn, etc. Ferromagnetic
Lon gl 0% S gl P

hexagone ains specific inpurities depending on materials and
Dreterably, the adersng arorer tshnseir B ARRGR AL AR BY currace
BET ot hGA S RIS L 42 B B gL b LA 4O LT COGTETBr the
e romenel Lo Mt s BRLLY AR dyfnge of becldnma
| Enoch Srotiie R Fohuann rhohl SR e nSa Tahge ort 50 Ut 67150 nm and
| ];)lrjtrﬂE Q(ra;% ’;e{’ﬁg@)b,{ %ﬁ'ﬂ%@d: %\glr?:?:ng g?"[ﬁé‘gg%g‘; efa?’orﬁdgneq?é{h?et}fglt’ E%Mer be in

| 3,ranosofid v 1 A, Ghrthero BReberall ophal Jd. be gl angs of S to

The satuf ati’ on Felruar ITegRet i-zation

.ferronegpe%%ﬁugh %%1iStgoﬁﬁghhéeiQta1e£§€Q%58Q¥%9%§%2%%9%%ﬁ%dr .12/ kg (100

to 200 ‘enmu préterabl’y ina range o 20 'to 180

. enu/ g) The ate_rat.i,o of tge xagonal, f.errite. i.s normally in range of
2 to 20"%n ’p%e ’erigbl §di’ ng%{’ r %gleﬁb'f gazmiloB A0 $REEAPH 5P & pe. 1t
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 15 to 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 pref.erab'le 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
preferai:l_e that‘it be 5 ‘eo 20 atomic % .Furi-__he'rmore, it is
| 20 preferable that the Al content be .in a range' of 8 to 15 atomic %.
| These ferromagnetic pewders may be pretreated before dispersion
i’:ayadispersant, alubricant, asurfaceactive agent, an antistatic
‘ag'ent, etc.
Ferremagnetic hexagonal ferrite includes barium
25 ' ferrite, strontium ferrite, lead ferrite, calcium ferrite,

- various substitutionproductsof these, Cosubstitutionproducts,
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magneti zation as is normally in a range of 30 t
and -pref'erably in a range of 40 to 60 A n2/kg
ferromagneti c powder naybe surface-treated wit
t hese as necessary.
~preferably small and 0.8 or less. That is, it

10 The SFDof the ferronmagnetic powder itself

0 70 AnRpkgekbralryi@og0 enu/ g)
(40 to 60 enu/ Q) The

h Al,-Si, P, or an_oxide of
is

is preferable that a

be made smal | er.

'.25

distribution of Hc for the ferromagneti c powder
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iLstribution

contain elements such as Co-Zn, Co-Ti, Co-Ti-%r, 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

ferromagnetic metal powder be in 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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car.bon bl ack used. [Non-Magnetic Layer (Underlying Layep}Fedfan/®06 _
underlyirng layer in the magnetic recording nmedium is not to be limted in
its construction if it is practically non-magnetic.: -However, it is
normal |y constructed of at least resin. Preferably, powder, for exanple,

i norgani ¢ powder or organic powder is dispersed into resin. |Inorganic
~powder is 15 preferably non-nmagnetic powder. However, magnetic powder can
al so be used within the range that maintains the practicall non- nagneti c
nat ur 6 BAORHE FHHLT y P RgOF ab oF . TSHROEAGI ST BIPWaetindsr PYTTRL 1 Bydl 3 <
practically non-nmagnetic" is infended to n that the underlying |ayer
Dol chende PhaD egrdti Smt o '8h WRE St R0 TRA(O) A bIFECEEsHEd et | C
transfer characteristic of the ovwerlying layer is naot practically reduced.
(hbn—N&Bﬁé&?énpﬁmﬂér3ZQHé’#ﬁ@r%éﬂiékSOﬁﬂgP16éﬁ8@ee§€?€bted”EhP@éE@y from
anong inorganic _conpounds such as . a netallic.oxide, a netalll rbonat e,
105"S AT e etk dhnia U (81 dETREL Ty 17 DIt 2 Eotall | &

| sulfide, etc, Anmp them.titaniumdi oxjde, zing¢. oxide, 23.24 February 2006
B on g U R TET UL LI o SR B er e bObRySe LUREL i Rtve narT o
particle distribution and many functional applicatign means. Bitani um

 di oxi dd"3EREELZA BN oLiSe Sa e Tl e pReraRgBl 8F 3¥hECalRrAgd g&kticle
- size of these non-g?gnetic powders is  preferably in a range of2 0.005 to 2

gm  HoweRRIEC 0 RBH/ HAgRRE | RE Pk SY ditt fagrr@ﬁgei%?p‘ié}_ﬁoc@ B fe/dfe

on- gt e COREIE" « RBe ity rebal i BBy B Ay oCearESA Bhack, orc.

In the WL:Ji.q:q]erAﬁi ngi,Laé{’ergr an oxide of these as necessary.

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

| N 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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10 If the underlying |ayer contains carbon black, the g4Fbbeanctmetric
resi stadce Rs can be |lowered, the light. transnission factor can be nade
smal l er, and a desired mcro-Vickers hardness can be obtained. In

‘addition, if the underlying | ayer contains carbon black, it can have the

effect 15 of storing a lubricant. Rubber furnace, rubber thermal, color
bl ack, acetylene black, etc., can be enployed. [Binders] The kind and

tit i i in_th tic |l d under | yi
Pt PR SO L3, P Tt R S
oo ageg. 1505 0oFep Soq, CORIERS LRIRLL ST TPRLRST Lol o5 e oL 1 0
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The ' ' b | has . | . transiti t ture of
P00 PEaThEH BEELR, L 0 OFe IR AYEL IO Bilia ikt bt ot G h D So0000, |

f QO 10 , d_a.pol ' [ d f. abqut 50 t
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1801 N ARG ROLAEL BL; copalIEL u ehycontal ne g Gonstyent, uni

derived from a nbDnoRer

su
el eic.  aci
-acryl o n'*r“t.1 ;{?]Ieg#]?lrr%ﬁ?gg F)? %%(r:

¢ _
dene chloride, 5

Xlglélgﬂ%? ggtg&%c%%%%g%‘?@%g{”@ \éigayr‘?lﬁ’:héﬁéfemeé’ttyr ene,
v

al cohol ,

but adi eng, i By b tal,., and vi ter. Les of
{her moent (57 e HoR R v B Vs TR E i TRveKr o I Aopearon By 1 esi n.

fpolyureégggg sgiéégguéggin, urea resin, nelamne resin, alkyd resin,
. : . |

acrylic reaction fesin, 10 formal dehyde resin, silicon resin,

-gpoxy- pol yam de rgsin, ixture of p st.er, resin and i socyanate
~prepol ymer, a nixﬁﬁ#glmgbﬁgtlc Laye; (Hﬁg%rlylng'%ayer)q

10 "l 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

15 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

20 .-the_extent-that the electromagnetic transfer characteristic of

the overlying layer is not practically reduced.
{Non-Magnetic Powder) |
Theinorganicpowdércanbeselectedsuitablyfromamong
'inorganiccompouﬁdssuchasanmtallicbxide,ametalliccarbonate,
25 a metallic sulfate, a metallié nitride, a metallic Carbide, a

metallicsulfide, etc. Amongthem,titahiumdioxide,zincoxide,
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of .pol yester polyol and polyisocyanate,a m xture of pol 24Febfuarne2006nd
~pol'yi soeyanate, etc. The above-described resins can be used singly or in
15 conbination. Preferred exanples are a conbination of at. |least one
sel ected fromthe group consisting of vinyl chloride resin, vinyl
chloride-vinyl acetate copolyner, vinyl chloride-vinyl acetate-vinyl

al cohol copol yner, and vinyl chloride-vinyl acetate-maleic anhydride

polyi Sokbanara R BT ANGs S i Y SRR T LT AT Do SRR BUF BT M T t hese
{rom e F 8P EEEREN Er8 Racbbu G < fpy BRtemontE Sty Bhors oo
hyf ogeiE35° at o G LAY P O AP B LOR AR L 7B BEEREE BF R B Sy r ogen
Bebr unr TP 2006 AFEE Rt TTECEr oihPY <ohr ErEractyR IR T R PSR 23 0 10-8
(Rat | SPERRTORL I 1 Rengrde) PyPRS 10f mor HQiRShugheria REGRIAy mod: um
~is inarange of. 'tro StOi%%g):f .5 .non-magneti ¢ powder and preferably in a
r ange - of°19 f%)%ﬁﬁ%ﬁ R Apﬁlﬁ&&#ﬁtﬁ&?el@rgnﬁﬁﬁkﬁﬂﬁér?ﬁ Sragitetiicc | ayer
of the TRGAGLl) I SO TE0 D) S L0, RotATRe, O 810 B0 MRS, o e
Above: AT e RRGHET 1TSSt UGS Tayer . A 1east one of the
Upderl yin |V RIS L YSL R W SHURG, SRRl | Ve
9Han‘ti ty of the \ﬁ-f]ytlhecQJlriOJeirq%rirn%Silna’yer contains carbon black, the
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

24




- pol.yurethane resin, polyisocyanate, or other resins in 24 Besdaty,2006 t he
nmol'ecul ar wei ght of each resin formng the magnetic |ayer, the quantity.
of the polar group, and the previously described physical properties as
necessary. Optim zation should be performed on each |ayer, and known
techniques relating to nmultilayer construction can be utilized. Wen
changing the 20 quantity of the binder at each |ayer, for instance, it is

'necessaé(?la%\]gré{}%rﬁ@s& t&gy Hbl#&e Ibésnldnesr,t oajn nec,pesgg"tl C Iayer to .

reduce e nmag net i C ayer sur ace i ncrease

the quanlidy el pﬁcﬁlc%ec 4 B upderlylng, 'ae%rlvgffgggggef'eﬁ b's"ty so

that a g o Hedd " toach s obtalne ange

Phe pr coih ' #5 BB ER Q1800 A0 e St B bt e eI B er bl ¢

layer S YardaTER AR afyearcrexﬁlé%%ueiseéeﬂrﬁi R i g%r'ei T hore

LSRRI B R aegrion

L S eV AEL 8 BB ASIG K S 0L PRl iy ester
|socxanates

L pheny o ol 3B Q%%iﬂogg9%%?35%%9&‘%%&%%%%@ FaRe PSS

and polyalcohol yi'socyanate” ge
A Gt AR et .8%%36 G TT 2 e e gat o ROrar Hein ?e%c?e;?ty.eéns
- Lher eof, o d Aldid 1458t S G, maANgHd L AtET 2094008 Ying, e of he
10 = formaldehyde resin, silicon fesin; epoxy~polyamide résin, a
mixtuﬁe of polyester résin and isocyanate prepolymer, a mixture
_ofpolyesterpolyolandpolyisocyanate,andxtureofpolyurethane
and polyisocyanate, etc. |
The above-described resins can be used singly or in
15 combinatioﬁ. 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

Cre

acetate-vinyl alcohol copolymer, and vinyl chloride-vinyl
acetate~maleicaﬁhydridecmpolymerfandpolyurethaneresin,and
 :20 --a combination of these and polyisocyanate. To obtai11excéllent
dispersibilityauuidurabilityjjlthésebinders,ji:ispreferable
- 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 represeﬁts a carbon hydrogen

groﬂp), into these binders as necessary. The quantity of such
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recording nediumnmay contain a wide variety of additi veg4 ramiuag 2006

| ubri cation effect, an static charge prevention effect, a dispersion
effect,. a plastic effect, etc. Exanples are silicon- oil; silicon oil with
a polar group; fatty acid nodified silicon; 20 fluorine-contained silicon;
fluorine-contai ned al cohol; fluorine-contained ester; polyolefin;

pol ygl ycol; al kyl phosphate and an al kali netal salt thereof; alkylsalfate
and an al kali netal salt thereof; polyphenyl ether; _ghenylgposphOnic aci d;
a- napht dygrwsphior igroap ds 2% Pheatyl phosphoange agd dp ditghenyl phwsphori c
acid; p-ethyl benzenphosphoni ¢ aci d; phenyl hosphi nic a_cg' d; 27 24 February
2006 anamdqlinbhes; pvafenaislgiimne canpgéi 0§ agentiss 10 tamogeypl.i ng agents;
fluorine-contained al kyl sal fate and an alkali netal salt thereof;

monobasi c fatty akildswdsfr chelionsnembiegedtin ah2dupdbirdlyingayagentad n an
~unsaturated bond or may branch) and alkali netal 5 salts of these (Li, Na,
'K, Cu, ®hte.magnenbdhycrde;didihydrdiomm ity iimydr rapgeebifabydsi 80 wenhtahydri c,
hexahydri c al cohel s of- carbon nunbers 12 to 22 (which nay contain an

ubsat urerdnaonet Lorpovalehradc by e fakkbilyl ial 2 aholge aff cor bonstuwtzers 12 to
22; nonofatty acid ester or difatty acid ester or trifatty acid ester 10
whi ch- codpimidses thay bsemflapmbbasibefmidyeiace dayefr odr biom muogreariss 10 to-
- 24 (which may contain an unsaturated bond or may branch) and nonohydri c,
di hydr izecerdhygmies]ivmetisahindai canpentflydio 60 whexahyilimoragehdlcs of
- .carbon nunbers 12 to 22 (which may contain an unsaturated bond or may .
br anch)mefal tgowded @si grraferdb hpnoal Kyt @&idrero Hf 1 @ancal Iy lwerre, oxi de.
- ‘polyner; fatty acid am des of carbon nunmbers 8 to 22; and fatty acid-

-ami nes of carbon Themegset Bc rec@2dingmediumis 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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I n addition, all or sonme of the above-described additiygfebiay ggdded in
the step of generating magnetic and 20 .non-nmagnetic coatings. For exanple,
there are a case where additives are mxed with a magnetic substance before
a kneading step, a case where additives are added in a step of kneading a
magneti c substance, a binder, and an organic solvent, a case where
additives are added in a dispersion step, a case where 25 additives are
added afterbd{ggersion, and a case where additive are added i mediately
bef ore %%%%l%g. In addition, after 28 24 February 2006 formation of the

gnetic | , I of, additi . b ‘at_th ti
manctic Lover, o4 0 SRRl A 182 s S5 SRL A he SaRI e o
d heati f b | endar, | ] ft I
o0 UL M GRS RSy 2.5 BLERSRE L PLLEE) B ALED S

-d di t.h bj ive... [L t ti Ad I, pti i1l b

gi ven YT 1BSRr SortH T IS O 6F TRESHethet Mo Focbrarng CAlavam  The

-t hi ck f _the -sub h [ di di [ f bl
}EIC ness of the substrate ?éi i $%§$ﬁnetlc recording mediumis preferably

a rahge AT FEURF g RYCHI St ably in a range of 2 to 80
An_ i veni ng. | y. b id bet t he. bstrat d th
onder |y TEEe e ae R R TATH e & e e A o e
t hi ck t he. i nt i | i bly, i f 0.01 to 0.5
| and T LT S ST P e BT L5 T qum The.

- magnet i di be, tic . di di um i n whi ch
magnet i€ T Sher S T TR ey | ROt & ARGt Tayer) are formed on

.fagnetitT

hot h Sl‘grefrgpl’(ljefer}y e t}g‘%x{%t & a1 ol IBANE! 1 S L 0 ¢ NG R M L i ch 2
ay I'S ,
10 - isocyanates and polyalcohol, a polyisocyanate generated by
condensation of polyisocyanates, etc., can be used. These can
be employed in each layer singly, orjjacombinationknfutiliZing

differences in hardening reactions 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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.20 .on only one side of a substrate. In the latter, a banggmamwQ@osnay be
preovi ded ‘on the side opposite to the underlying. Iayer and magnetic | ayer
to obtain a static charge prevention effect and a curl-correction effect.
This thickness is preferably in a range of 0.1 to 4 ,umand further
“preferably in a range of 0.3 25 tot gm The above-described intervening

|l ayer and back coating are well known in the prior art. 29 24 February

2006 Th k f th tjc | f th di
s opt1 APSRRSTRTRERE ala S PRR St B S ared = fhde Ct 530 SHRAHRL 1y and
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b t ff t
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o nor re Ly f%a’fah%%ﬁag B0 ¥o S g7 Cor bt ratiTsy P raHBETe Y0 S 103 u

Gesori behi MY RE Ender o d#ggérﬁé‘é‘?ﬁﬁgwﬁ%%ﬁw SRS acti cal 1y
| F
pur (reEbE %ﬁ%k&‘iﬁ? E5ned R e ‘é?fa% i"'t%g %rrs 82%‘% S5t ances,

Such Ao BARRIE TR © RboRRL L (A ﬁsescfiﬂ T UZ aendlby of the

-..ynder | yj ayer 20 |s 0 01 t 1 nd_th ercive
‘force i s&gog% YARFES QG 8&)&0‘{ att‘(e‘ég(:l reeﬁ‘ BFfrltﬁrs‘?et n?j‘é?%ﬁs Xl ayer has
f8. ' whlchcomprlsesanyoneofnmnoba31cfattya01dsofcarbonnumbers

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.
fﬁﬁ _ In addition, ail_or some of the above-described
additives may be added in the_step:of generating magnetic and
20 - -non-magnetic coatings. For example, there are a case where
additives are mixed with a magnetic 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 aaditives are added after dispersion, and a case where additive

are added immediately before coating. In addition, after
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residual, magnetic flux density and no coercive force.” pawashapf£dosThe
non-magnetic substrate that is enployed in the 25 magnetic recording
medi-um of the present invention is constructed of known film such as
pol yet hyl enet er epht hal ate, 30 24 February 2006 5 pol yet hyl enenapht hal at e,
pol yi m de, pol yam de, polysul phon, polybenzooxazole, etc. These support
bodi es may undergo a corona discharge treatnent, a plasma treatnent, an

d i .t t t t .t t t, dust i Lt t t, etc.
Tvet hodesPneEbeh (SF ] T e He oy e Brid 0 RBREURT SSRECHE RatAG!
fabri i t ti . di. medi um of the present invention
| ncl UdeBe e b Arae Bt e B At F BN LOF LSBT PO of APRGSHEES ayer
POt ok E8n A T aiid 18 pid il s rhg hADRA REOCEaSETE M tho,

~ polishing, assenbly, c. . The step of ,generating the pagnetic coating and
, Ir[:on- magﬁgﬁ é:ai&&pi‘%grBﬁ'?ﬁé Pagrr %csiégo‘?‘ﬂ?ﬁgewg‘?ﬂuﬁ ingFhﬂé’%t AN | egst a
kgeadi ' steg, a . dj sgersion.s ep, and mxin st(gps 15 provi ded before and
aPter tRBSQALEERN LRERAgRsEFY AV HLLASS ARG BEN PSRRI $H 4R or rore

stages. The above:described ferrp netic powder, non-magnetic powder,
bi nder, carbon bl HekY®T dprRIFIRCL LR static agent, |ubricant, and sol vent

may be added at the beginning or.in the mddle of any step. 1n addition,
each 20 nateri al é:rgif\?:ilﬂ’é‘dwéiﬁj %aéaepnogé%ﬁaﬁs%ec%%cw exanpl e,

polyuretbane iy e Slubded,and added 1 LS Kead 19 1. 15 o SPeT o
“:ﬁ - of the magnetic receording 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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after dispersion. The magnetic coating and non- magneti Cof£pabiLag 2806 25
kneaded: and di spersed by various kneaders. Exanples of kneaders are. a

two-roll mll, a three-roll nill, a ball mll, a pebble 31.24 February 2006
mll, arevolving mll, a sand grinder, a szegvari, a high-speed inpeller
di sperser, 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 nmethod fqr | ying a coating solution i s no articularly

limited. In a pr e'ﬁéer ratgﬁ“ﬁ‘é}e??&d‘)%v\ﬁ T g‘ﬁgneﬁéﬁ- §ﬂ€t‘?% 1Pg‘ﬁ/é‘i‘&‘‘?‘frti?rtn]vscd on the
i,ng solution for the non-nmagnetjc |ayer

Ibstr b | yi i . .
;sg ?E]r ?%%?g‘%frg‘fg?gﬂgmgéég{ﬁ?%gﬁ%%@ns%?%% P oton Rd HRGATE A ERer i s

appl i ed on ]€ t he, non- magkn,eti c layer (i.e., wet-on-wet application). Then,.

dryi ng FRINEF o7 kP SHH T ot @é’@e&@pnﬁtapopleflgéﬁt%n? RAGIE ¥ . |n the
- 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
gneti‘-?:f Itatﬂfef“qg;n%rjr@é’(?raﬁé PrRéSE@PhaNat Mo BFPIRCTEYNEY it I%yer from
the non-nmagnetic Jayer is prevented. In the wet-on-wet application nethod,
i f the ¥B7dYd fuphbhed PretRraked Vit arasem 9 Ry - 8814@ § ob #Br t“&fer%rrmgneti c
layer jis.in a wet state, the second coating solution for the magnetic 20
| ayer ridy 15ePEFpErERISt thak ake inne It Prid tddtiify Bt utitén . or,
after the first coating solution. In the case where the non-nagnetic |ayer .
~and t h& @It il HSEy BAYaPe IRBRTATY ET roner - BRIt ¥ipt Néineh et hod,

it i's eferable to apply the first and second coating sol utiaqns
R [Higé%rent.magne%gcycharacteristfcs, and a constriction related

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,
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25.and then dry themslowy. Because a solvent in the npgpgid:sryl 006"
eévaporates slowy by slow drying, diamond particles are easily 32 24
February 2006 present on the magnetic |ayer surface.. In the slow drying
step, the coatings (non-nmagnetic.and nmagnetic |ayers) are exposed
continuously or intermttently for a predetermined tinme to a predeterm ned
tenperature. More specifically, they are passed 5 through for 3 to 120 sec
at a conveyi speed of 50 to 800 mipin, under a tenperature of 20 to 120
C. The %%i?%‘{}gﬂr%}mﬁw,&ﬁaé&mlww% PR ¥ AT byl e g, The
calender raolls are formed froma plastic material, which has a heat
resi st i%@?ﬁf}fm@Z%he%- epdiGSe pEPYPAT BOI1EE Ml YRRE HEC AFEINAN deani de,
etc. The line pressure is in a range of 50 to 500 kg/cm preferably 100 to
400 kg/cgrﬁc & difd@aitte 3 Piaswe rBRAELSIND0 ab <Y @dREid ably 40 to
120 C. Amaster carrier for magnetic transfer that is enployed in the
pr esent 55/ on & 41PN TR B ehtdial TRy InY ttHeatisndyr fd&e has a
h's hardness of 6 to 10. The construction and material of the master
rrier, the gendt®Ghed Abflbdicatdng the MasietigrReeof dkng Mecdiudd. [ Fir st
Enbodi ment] Now, a first enbodi nent of the present invention will 20 be
‘described in furtlhemefdied pf TRbErd cat ingd hamean ekt refrardi Ag MREEEM™ part " or
"parts" represents "weight part" or "weight parts." [Generation of Master
Carri er%ti t?@a?rﬁﬁée% TREEREHT ridte wies PeePasptier eh 6pediaoNi 25
substrate, which was generated by a stanper. generation nethod. Mre

 speci fi%qtﬁ% HOTITETEREh SR N LUt r #RP Hea td arared) dheoweating

solutiontothesubstrate, orientationtreatment, drying, cooling,

S 10 " calendering, stamping, post-hardening, polishing, 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,

 ;§ '_abrasive,_antistaticragent, ;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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33 .24 February 2006 5 pattern, in which radial |ines vm241|:@brug,§jt2bo@f 0.5 um
are.arranged between the disk center and a radial position of 20 to 40 nm
~and the line pitch is 0.3 umat the radially innernost position 20 nm away
fromthe disk center. The N substrate has a FeCo30at o | ayer (soft
magnetic- layer), which was forned at 25C. The |l ayer thickness of the soft
magneti c Iayer is 200 nm the Ar sputtering pressure is 1.5 X 10-4 Pa

(1.08 mrar I|ed vol e is 2.80 WcnR s hardness
O e Tt fager % B, 8 A B oS peR e SE6 OB A, 4 BBt o B

I n the mast rrier of t , A, the surface, was treat.ed wth. an
oxygen Jﬁtl1 lBB?’éFﬁra Q\Eﬁgﬁngﬁﬁﬁﬂrﬁts%neo‘f“lél 'Pnlél‘ég%yﬁﬁﬁeﬁdﬂﬂaé]lt pressure

is 7.5 ]]t a(O 54 mTorr(%ﬁ1 (Sampj e ©) In the master carrier of the
sanpl e T1ma. Jﬁﬁef]%t%eer'\/\és AV dedh bR FSRE R Ao | # REMCABFFEDLC)

coatin o obtain a -Moh's hardness of 9.5. [Ceneration of the Magnetic
recordl%rfb AR HFh S ARG s H¥Ca coating (magnetic coating) for the

ghetic layer and a on- magneti c caoating). faor the non-nagnetic
Ederl ying | ayer Awdfe& %ﬁ%eﬁ{ﬁ]ﬁred’ VI &g PAtIRT SPHE I i o8 each

ingredient is a quant.it er 100 wei arts of ferromagnetic netal
_poader Qﬁﬁp %p%%%aj In a pr ferrgd method, when % he

non—hagneti—c layer formed 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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<Magnetic Coating A> Ferromagnetic metal powder 100 parbg F3gruGRrmes tion
Fe:;70% :Co 30% Hc: 2300 Ce Major axis length: 0.045 gm Crystal size: 120
A as: 150 enu/g Sintering preventives: Al conpound (Al /Fe: atonic ratio
14% , Y conpound (Y/ Fe: atomc ratio 7% Vinyl chloride copolyner (MR110
Ni ppon Zeon) 10 parts 10Pol yuret hane resin (UR8200: Toyobo)4 parts a
-alum na (HZT60: Sumtono Chem cal )5 parts D anond (average particle size

.0.15 ,um 1 part Carbon black (#50: Asahi Car bon%\% part Phenyl phosphonic

aci d3 pRFeseAL5 Pkt ladeddial abepaust Siear ile Bee ¢l padeyongisteadyi d1 part

Met hyl ethyl ketonel40 parts .Cycl ohexane200 parts 20<. Magnetic Coating B>

Hexagon&lt® beRd ki er (R ToREIS - Bt RN Bt haVRESAIP03 &Rea9%sd Si 02 2

W % 25 Hc: 3000 Qe Plate size: 25 nm
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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Plate ratico: 3 35 24 February 2006 5 10 15 20. 25 6s: S84 BabhLigry\i00s |
chliori de ‘copol yner (MR110: N ppon Zeon) 6 parts Pol yurethane resin
(UR8200: Toyobo) 3 parts a -alumina (H T60: Sumitonp Chemical) 5 parts

D anond (average particle size 0.15 gn) 1 part 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 <Non-nagnetic
Coati ng> Non- magnetic powder TiQ2 crystal rutile 100 parts Average primary
partic?@agg?ér.l' 0 l‘f}?ﬁﬁdéﬁéc]ilfqecs vaFhaeidbbehy- BeEm axe apyapgssh: f7;
Ti Q2 content: 90% or, greater DSP oil absorption 27 to 38 ml/100g Surface,.
tréatngﬁ?tﬁﬁ%ﬁt£%9Mé&é% WrYET chen FBderk Prejtisnpaft40 ¥ ™M ori de
copol yrer égfllo: Nippon,Zeoné 17 parts Pol yurethane resin (UR8200:
Toyobo)28Pditss LRt Phdsphori é Magkdtlse paddally 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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.I'socetyl stearate 6parts Oeic acid 1 part Stearic apk¢edruBdidgosMet hyl
et hyl ketone 120 parts 36 24 February 2006 Cycl ohexane (Sanple 1) 180
parts In the above-described nagnetic coating A~ magnetic coating B, and
non- magneti c coating, the ingredients were kneaded 5 with 'a kneader and
di spersed with a'sand mll. In the dispersed solutions of the magnetic
coating A, nmagnetic coating B, and non-nagnetic coating, 13 parts of

pol yi socyanate were added to the coating solution of the non-magnetic

| ayer, 4 parts of CORRARAESRI arfs e Wer ec%g%ﬁefd to the coating solution of the
magnetic 10 |layer A, and 5 parts of polyisocyanate were added to the
coating soluti oflief 4HY Rfgnetic | ayer B. Furthernore, 30 parts of

cycl ohexane were added to each of the three coating solutions. Next, they
were passed thr ol @r fadiserlemgthard LA agfe bore dianeter of 1 gm In
this way, the coating solution for the 15 non-nagnetic |ayer and the

- coating sol uti onHtaheirgnet3® Al ayers A and. B were prepared. The

- non-magnetic |ayer coating solution, obtained on the polyethyl ene
térephthal ate subsstal&Oofm8gpmin thickness and 3 nmin center line
average height, was applied to have.a 20 thickness of 1.5 pmafter drying.
After -drying,' the-HREINePIREEIEi%©3ayer coating sol ution was applied on
t he non-nagnetic layer coating solution to obtain a thickness of 0.1 gm

after drying. After W yFoPOYRE habiEei cAtrtianakiotttated at a

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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tenperature of 90C and a line pressure of 300 kg/cm w t ¥4 Hebruagl2d0085
cal'ender. -The magnetic nedi um was stanped out so as to have a dianeter of
3.7 in, and the surface was polished. 37 24 February- 2006 Usi ng the mnaster
carrier of sanple C, a servo signal was transferred magnetically to the
obt ai ned magnetic nmedium After magnetic transfer, the nmedi umwas inserted
into a 3.7-in cartridge with a liner installed |nS|de (Zi p-disk cartridge
5 produced by | onega), and Fredg%ernl ed nechani cal parts were operated.
Inthis.way, a 3.7-in nagne P¢ P&cBPd{ Ag medi um (di sk) was obtai ned.

" (Samples 2 to 14) Sa 2.to 14 e the s as sanple 1 except the 10
particle size and Qﬁgﬁﬁyraﬁe U 'ﬁrégﬁa& ‘0 tﬂ@gﬁﬁﬁﬁﬁwl Soating A
as listed. in Ta%%gt éﬁ% le 15 | e 15 is the same as_sanple 1
except that the wjre el?esi Tt of sanpP®E%o that of
sample A (Sanple ﬁé nmple_16 is the sanme _as sanEIe 1 except that the
master carrier ¥ Ehdigea ﬁﬁgﬁﬁpha§uﬁtt§@ﬁppéeﬁﬁﬁé that of S&AE B

~(Sanple 17) Sanple 17 i he same as sanple |.except that the magnetic .. 20
gatl ng A is charfgéd rtSiS VSTRAR AT AR a8 D5 Y Sbl es igpabta0)

‘Sanples 18 to 30 sa sanpl e .1 except the particle size and
SRS DRI of K Y 1A rbom 1 part

quantity of a di par
' Isocetyl stearate S parts

Sfearic acid _ ‘ 1 part

Oleic acid 7 1 part
10 Methyl ethyl ketone 80parts
| Cyclohexane | 120 parts

<Non-magnetic 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 oil absorption 27 to 38 ml/100g

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

 Carbon black (EC) 3 ' 13parts
féO : ' Vinylchlorideeopolymer(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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coating B, as listed in Table 1. The particle size and guggbihey @bsdi anond
particles in each sanple,. Mh' s hardness, quality evaluation by the
nunber 38 24 February 2006 of signal-transferred sheets, and result of
durability are listed in Table 1. The nunber of s-ignal-transferred sheets
and durability were evaluated by the follow ng nethods. (Quality

Eval uation by the Nunmber of Signal Transferred Sheets) For each of the
magneti c nedia of the obtained sanples 1 to 30, a signal with a bit length
of 0.3 umwas maG¥#tidERaNe transferred by the master cari®dr ®33tSthe
sanples Ato C. The magnetic transfer to the magreti c medi um was st opped
when the 10 | evel (55fMBAY%e Iepr oduced signal was 2dB | ower than that of the
signal at the starting point. At this tine, the nunber of ,

si gnal -transferr dd #¢ abaEs-eapestaeed 29TREbBi 9 ¥ R der MepELte C

Envi ronnent) A floppy disk drive (ZIP100 with a speed of 2968 rpm_ 15

pr oduc e aA N DRe GRF MR P AoV £ ATt FE el e HeadeF £ X8§295€ t he
position of radius 38 mm_ recording was performed at recording density 34
KEC . THdieaf Feeadenang ghapenragd meidiibausaied Mrd t héN ot Gt SRS SE6nsi der ed
as 100% Each sanple was rotated for 1500 hr under thernocyclic '
envi r ottt iansuR tHhe Mag tive eedyiinde Ashdwnatis §oedirg $:sé0%s one
cycle. The.output, was nonitored at intervals of 24 hours. Wen_ the out put
val ue T TEOIRSTLG 69atdngyhe3ipaktaof RPLE1sPREARBESHYETE PAIT YRas

Stopped.. 25 39 ] ) ,
o - the coating scolution of the non-magnetic layer, 4 parts of

_ 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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24 February 2006 Table 1 Master Nunber Magnetic nagnet pg Febr@aBEboel anond
Master' garrier of recording coating article quantity carrier surface
signal - Durability nmedi um ki ndsi ze (part or sanpleMh's transferred (hr)
sanpl e(a n) parts)hardnesssheet (X10000)

Using the master carrier of 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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1A0. 151C9. 5100 <1500 < 2A0.11C9. 5100 <1500 < 3A0. 051C9. 24 BébredryF006
4A0..031€9. 5100 <1500 5A0.011C9.5100 <500 6A0.31C9.5100 <1500 <
7A0.51C9. 5100 <1500 8A0. 61C9. 52- 0500 9A0. 150. 5C9. 5100 <1500 <

10A0.
13A0.
16A0.
19B0.
22B0.
25B0.
- 28B0.

10

15

.20

25

150. 1C9. 5100 <1200 11A0. 150.05C9. 5100 <500 12A0.153C9. 5100 <1500 <
155C9. 5100 <1200 14A0. 157C9. 520500 15A0. 151A4101500 <

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

051C9. 5100 <1500 < 20B0. 031C9. 5100 <1500 21B0.011C9. 5100 <500
3100signad-Lr8pefer paBehsets D re3vbb of 4R misiHdd: wapsdd sted

150. 5C9. 5100 <1500 < 26B0. 150. 1C9. 5100 <1200 27B0. 150. 05C9. 5100 <500
1583cd #F1 ki1s50be<npgBer155Cgigngd-£raoefsoBed157€gt5288080

durability were evaluated by the following methods.

(QualityEvaluationbytheNumberofSignalTransferred
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
magnetic transfer to the magnetic medium was stopped when the
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-
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
and the output was considered.as 100%. Each sample was rotated
for 1500 hr under thermocyclic environment in which the |
‘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.
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.According to Table 1, in the sanples (1 to 4, 6, 7, 924 ¥ebrudgs20b8, 16 to
20, 22,23, 25, 26, 28, and 29) in which .the magnetic | ayer contains

di anond particles of 0.03 to 0.5 pmand the dianond-particle content is in
a range of 0.1 to 5 wtoof the ferronmagneti c powder contained in the
magnetic' | ayer, the master carrier surface is prevented from being flawed
by 40 24 February 2006 the magnetic recordi ng nmedi um during nmagnetic
transfer. In _addition, the number of signal-transferred sheets exceeds
1000000224 } herefore good quality and sufficient running durability are

obt @RS ETI I NisaIPiEpikReondl N aRbrde PG tUANT iidsyeO01 [dI aRGBe: D |Pardoilitey are
i n thecaboyeldesioni pediqglangestithbufcatier Vbh'asrikar dness «6f the nastler qarrier
‘surfa’&eéil]l‘% ap koW assi3s Bec@&gSeor pfaelei §, sERECPagt ersiégiri er| surface [was
f1 gued™8UT i ng magnett [ trlafETEr, | and the, iBar |of LT tiransferred
sheets was feduced. 10 On the other hand, in the sapples 5|and 21 in which
t hg di anond particlle sizelis less|{than (.03 um specified by |{the predent
i nlepti-on—durabi -ty was-linsufficient.Converselly in thelsanples and
24 fin which the i anmoRdtparti &l e [size i4 greater | thiftP 5 gm|spteitied by
thd present jnvéntijon?thd nuhber| of¢ 15 si}ﬁal -fr anst%rs ed [shEtS was
reduced and durabilit§ QA i nSuffjcient]| I the danpt®s <11 dndl28? i lwhi ch
thg quantity of 4 dilanBn particl es added i & Pess [thalPD <1 wi%$ %%ified by
t hg present nveht i jons. Qurabi ity wa insuﬁ?ﬁcient. versaly n tihe
sanpl es, 14 and 30 iln ch the quantity ofshgannrd Gicleg 2 ded is
- grgater;than] 5 % s eéifie 1by t he presenﬁ'i nventi g, < the nyhber df
; §ignaI-§ransferr d |shgefs wag_gequce and 9.:@uratili1 p \es iins d ¢ ent.
' 10 A 0. 0.1 C 9.5 100 < 1200
11 A 0.15 | 0.05 C 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 .\ 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 C 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 o1 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
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, 2.8, 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
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As set forth above, in the first flexible magnetic recesqHemgarezbosm the
magnetic | ayer contains an abrasive 25 conprising dianond particles whose
average particle size is 0.03 to 0.5 gm In addition; the dianond particle
‘content is in a 41 24 February 2006 range of 0.1 to 5 wt% of the
ferromagneti c powder contained in the nmagnetic |ayer. Therefore, the first
flexi ble magnetic recording nediumis capable of maintaining its running
durabiljity, while preventing the naster, carrier from bei fl awed during
5 rragne?}i‘% MIGHEFET | TR, T H GG PR | BH T AR editFer 654 “TecohB 1 exi bl e
magnetic recording nedium 1n the second flexible magneti r rdi ng
medi uma‘ilcﬁfetjr%nég?euf“&?éroﬁ w%@waﬁw&%ﬁe%%gﬁceaﬁ?&H%@Mai ns ina
range of 0.05 to 0.7 neq/g at. | east one kind 10 of polar group.(hereinafter
r ef er r P4 FRRT S R GTIE B Lt Yy 2o S uiddice6Pdd TPOHROh8UgRBES 1E8nsi sti ng
of -SO3M -0OS03M -P=0 (OM 2, OP=0(OM 2, and.-CQON (where Mrepresents
a hydr djeh Sttomned kalth Aebale, 1or Bhe atimiand Svant e OboparefAane resin
content is 60 wt%or, greater of the quantjty of all resins in the nagnetic
183 | aydtaT it kot i aM e ifRetiRed dedidfisng Dvdditd® Moke Smagnetii ¢

l ayer includes pal yurethane resin that contajns the above-described

speci fi}@%}e&?s g?rfo%BeiWP%t%ﬁ’ Edétréth ABdtrafges ads e hder . Berause

pol yuretgfane, resin content is 60 w % or greater 20 of the quantity of all
resi ns. OTA&rerot8e BABFPH TR R FETIAGR- HagnktFted AP&ri "dafagaetkRown
binders to be described later, but it may enpl oy the above-descri bed

pol yur et G esidnd ddit iRES R h I hegdndtic@ sitgyged pReeké ¥Bsve- descri bed

;ﬁ-':_;_eol yurertek&nceeé‘em n is enployed gs a binder that is enployed in

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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25 the flexible nmagnetic recording nmedium then the | ongys Fertarystoedi ity of
the quality of signals recorded on the nmagnetic 42 24 February 2006
recordi ng nmedi um can be achi eved. The above-descri bed specific polar group
is contained in a range of 0.05 to 0.7 neqg/g. If the specific polar group
is outside this range, it will beconme difficult to disperse 5 magnetic
powder. The al kyl group of polyurethane resin preferably has carbon nunbers
1to 18. It may be a straight chain structure or a branch structure.

Pref er reanas ®fplled e Doitfuedt RaneferspragRetic POWdsd FOrEEHARE FBsin (A)
containing the 10 above-described polar group in the above-described range,
obt ai nethdynagnatiig levatact ThArBEPREenthPB| §oFshf L hordolf aPadRtyhE 500 to
5000 having a ring structure and an al kyl ene oxi de chai n, I of

: LTy il Kyl ene o . pol yol
ol ecul zgcaed gra me@Dbun § SBGEP AEhA %@mglatlailﬁgngtlrt@clfliﬁléln%ﬁarégﬁii’-ﬁﬁf as. a
~chain extender, and organic diisocyanate, 15 (2% Pol yur et hane resin (B)
cont ai itngle e dder iNged §3olcaT Tgegup oA PRéNGbEVEYEEsEPFbBE range,
~obtained by causing a reaction between pol yesterpol yol consisting of
abi phatitagnritolc Haran&fato ring structure which has aliphatic dibasic acid
.and an al kyl branch side chain, aliphatic diol having 20 'a branch alkyl
si de chai n” whose Nearbardegmbirticn Fidd e «Htean afd $&oaNyFag*abefiai n
extender, and an organic diisocyanate conpound, and (3) Pol yurethane resin
(C) cormadnine tircoribaye Meskian bednpshar sgeenp fhexhel abBI8lgeser i bed
range, 25 obtained by causing a reaction between a pol yol conpound having
a ring mmeardinenadiunn thielgad gl hlakes & nedises H’lebﬂé? prethane resin
Jf) . which contains in a range of 0.05 to 0.7 meq/g at least one kind
10 . ofpolargroup(hereinafterreferredtoaseispecificpolargroupf
selécted.fronlthe group consisting of -SO3M, —OSO3M, -P=0 (OM) 2,
.-O~P=O(OM)2,and—COOH(WhereMrepresentsahydrogenatom;alkali
‘metals, or an ammonium salt). The polyurethane resin content
is 60 wt% or greater of the quantity of all resins in the magnetic
15 . layer.
In the second flexible magnetic recording medium, the
.magnefic layer includes polyurethane resin that contains the
S ' ébove—described specific polar group in a predetermined range
| as abinder. The polyurethane resin content is 60 wt$ or greater
.20 of the quantity of all resins. Therefore, a binder for the
hon—magnetic layer can use known binders to be described later,
but it may employ the above-described 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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43 24 February 2006 or greater, and organic diisdcyanatg4peﬁghmuxmshanef
Resi:n (A) The polyol with a ring structure and an al kyl ene oxide chain,
which is the material of the polyurethane resin (A) ; can 5 enploy an

al kyl ene oxi de, _ such as an ethyl ene oxide, a propyl ene oxide, etc., added

‘to diol having a ring structure. Exanples of diol are bisphenol A

bi sphenol hydride A; bisphenol S; bisphenol hydride S; bisphenol P;

- bi sphenol hydride P, tricycl odecanedi net hanol; cycl ohexanedi net hanol; 10

cycl ohek@fedisny medium capehpyietdyefdene) bis- (1, 1' - bi cycl ohexyl ) 2- ol ;
4, 4" - (1- met hyl eet hyl i dene) bi s-2- net hyl cycl ohexanol ;

5,5'-(1,1' - cycl ohEX§ PPa¥RePEEsriPed SR elici oReX§F)IEBIP is wnteingd

cycl ohexyl net hyl ene) bi s- 1,1'-bicyc|oheé¥I)2-ol; 15 hydr ot er penedi phenol ;
di phenotBi 3prtt & Gibhéroldbi’spleersl- SHE dilpheiin i Shadiapgroup
9, 9" -bi s-(4-hydroxyphenyl )fluorene;, 4,41-(3- nethylethylidene)bis
(2-Cycl%ﬁe99¢55ge | pReddt )1t wn%l4pecqmp difficult to disperse

.'nethylethylidene)bis.(Z-phenyI-5-nethy|cyc|ohexano| , 20 4,4 -(1- '
_pReny| t&Y1¢ RS BYERY 2- FhenALkyl groun @fc PoRFRYELdeREbires2nmet hyl phenol ) ;

t er penedi phenol; etc. 'Among them bisphenol hydride A and a

g
"ol ypr.oRyEERER LY B8S Grteen PETBRESHeRSI Lty dAtdeyabe 4 st préglE cBAiNI t s

preferable. that the nolecul ar weight of the above-describe polyol be 500
25 to SPOOMCHYCe Her mbl eI R SeTYHELYS- 500 or greater, then the '
.concentration of the urethane group is low and therefore solvent 44 24

' “February 2006 Preferred examples of polyurethane 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

v of aliphatic 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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solubility is high. If it is 5000 or |ess, then coati ng24¥Feengty/r0o06s good
ahdlthérefore durability can be nmade higher. The polyol with a ring
structure, which is enployed as a chain extender, can enploy an al kyl ene
oxi de, such as an 5 ethylene oxide, a propylene oxide, etc., added in a
range of nol ecul ar weight 200 to 500 to the above-described diol having a
ring structure. Bisphenol hydride A and a pol ypropyl ene oxi de added to
-bi sphenol hydride A, are preferable. Polyurethane Resin (B) 10 The
polyest%Fp6¥96FthaFnﬂsoFﬁénhﬁt@iié@cbﬁn@h%- pol yur et hane resin. (B)
consists of aliphatic diol having no ring structure which has aliphatic
di basi cFatYerahBaBs BeRYM bRhnch™ side chain. The aliphatic dibasic acid
can use succinic acid, = adipic acid, azelaic acid, sebasic acid, malonic
acid, glutaric 15TRRP®L1YSINelFl sating sdubetivreaend areatkyPepagxide

them succinic-acjd,  adipic acid, and sebasic acid are preferable. In all
di basi cchathd Yhigiedisehbe matqoiale ofetbo|gmlyundtdais prathc (A basirc acid
content is preferably 70 nmol % or greater. If it is 70 nmol % or greater, the
cBncent PBIP1 O% 30F 2dkBashe weide havrhgeaan aighstene owisle,. a 2dpylsmect i cal |y
low and therefore solvent solubility is high. In addition, dispersibility
can be CRHAPICRIEC TheaddePHat iddiodohysiingwhi chngant becewpt oy dkamples

pol yesterpol yol, having no ring structure that has an al kyl branch side
chai n ¢&h 5@l breRch aPhpmat i 2/ drotrhardl dwydside A; bisphenol S;

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

2- - met ASELARY | DYIBLGR oparelsrhenals B Ieawhenral 1066 ik B

tricyclodecanedimethanol; cyclohexanedimethanol;

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- |

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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20 25 3-nethyl -3-ethyl -1, 5-pentanegiol; 2-nethyl-2-pr owl,:—éﬂ,,@npgmanegi ol ;

3-met hyl - 3-propyl -1, .5-pentanegiol; 2-nethyl-2-butyl-1, 3-propanegi ol ;
3--nethyl -3-butyl -1, 5-pentanegiol; 2.,2-diethyl--1,3-propanegiol;
3,3-diethyl--1,5-pentanegiol; 2-ethyl-2--butyl-1, 3-propanegiol;
3-ethyl-3-butyl-I,5-pentanegiol; 2-ethyl--2-propyl-1, 3-propanegiol;
3-ethyl.-3-propyl-1, 5-pentanegiol; 2,2-dibutyl-1, 3-propanegiol;
3,3-dibutyl - 1. 5-pent anegi ol ; 2, 2-di propyl -1, 3- pr opanegi ol ; _

3, 3-di p‘?%%lgr}Pl 18Y dént dilegi dit 1t2-90§899-<2: peepy|thegcpabpagagingngth
3-butyl - 3-propyl -1, 5- pent anegi ol ;_ 2-et hyl -1, 3- propanegi ol ;

2- propyt S 19 PrdpaneRp Bt fore plitxabil Btyrepaneyivide higher.

3-ethyl -1, 5-pentanegi ol ; 3-propyl _--1,5-pentanegiol ;

3--butyl - 1, 5- pentBHeddiveo 3wty p- Tisgpshruaeyrel ;which is employed
-3-nmyristil-1,5-pentanegiol;. 3-stearyl-I,5-pentanegiol;

- 2- et hyl 233 - Heddhe&gitender, pcgpy EMp loyharandlbene oxbde y|sugs-dsexanegi ol ;
5-et hyl -1, 9- nonanegi ol ;. 5-propyl -1, 9-nonanegi ol ; 5-butyl -1, 9- nonanegi ol ;

ebc. AfFylememxe. & maIsylang-piifanafiol, added in a range of
2-ethyl -2-butyl -1, 3--propanegi ol ; and 2, 2-di ethyl-1, 3-propanegiol are
pref er a{‘EﬂJéa.C'ﬁ;%t pEiEdit é8At eatS0thdd nlpcaabeunctescdebetaliml Waivdhgi s

enpl oyed in po.lyesterpolyol, is preferably in a range of 50.to 100 nol %

-and furd ReR9Frtertaiey 481grheepl dudrizisos, and a polypropylene oxide

added to bisphenol_hydride A, are preferable.

afolyurethane Resin (Bf

10 The polyééterpolyol that 'is the material of the
polyurethane resin (B) consists of aliphatic diol having no ring
structure which has aliphatic dibasic acid and an alkyl branch
side chain. The.aliphatic dibasic aéid can use succinic acid,
adipic_acid, ézelaic:acid, sebasic acid, malonic acid, glutaric

15 acid, pimelicacid, subericacid, etc. Amoﬁgthem,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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in.a range of 70 to 100 nmol % In this range, solvent sobypibdbey 2006 hi gh
and therefore good dispersibility can be obtained. In the abové-descri bed
pol'yuret hane resin (B), aliphatic diol having a branch al kyl side chain
whose carbon 5 nunber is 3 or greater can be enpl oyed as a chai n extender.
If aliphatic dial has a branch al kyl side chain whose carbon nunber is 3
or greater, solvent solubility is enhanced and therefore good
di spersibility can be obtained. The aliphatic diol having a branch al kyl
si de chaine thndl whedtd wWarboiraaniseredioly or greater can use
-2-methyl -2-ethyl -1, 3-propanegi ol ; 3-nethyl -3-ethyl-1,5-pentanegiol;
2- met h@Tetytpy P Spgrdpamdgiarane G-ast hyl - 3- propyl - 1, 5- pent anegi ol ; 15
2-met hyl - 2-butyl --1, 3--propanegiol; 3-methyl--3-butyl-1,5-pentanegiol;
2, 2" - - di@ehh 1 Bagsrandmdgi olpend agvediiatliiy| - 1, 5- pent anegi ol ;
2-ethyl -2-butyl -1, 3-propanegi ol ; 3-ethyl-3-butyl-1,5-pentanegiol.; .20
2- et hyl|Z-meghapyiZ-bd-wrdpaiagicapianegidlet hyl - 3- propyl - 1, 5- pent anegi ol ;
- 2,2-di butyl -1, 3-propanegi ol ; 3, 3-di butyl-1.,5-pentanegiol;
- B 2- di promihyl -S-wtagaredi-slentar@adiogriopy| - 1, 3- pent anegi ol ;

2-but yl - 2- propyl - 1, 3- propanegi ol ; 25 3-butyl - 3-propyl -1, 5- pent anegi ol ;
© 2- et hyl2, A~ aiagaied-wiropapawiogyl 31 33ddedparedi 8Hpentanegiol;
2-butyl -1, 3-propanegiol; 47 24 February 2006 3-ethyl -1, 5- pent anegi ol ;
3- pr opA—dtslgdntariedi-dl .3 -pFop@n@oib 15- pent anegi ol ; '
..3-octyl -1, 5- pent anegi ol ; ’
3—-ethyl-3-butyl-}, 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,S—péntanegiol;
2,2-dipropyl~1, 3-propanegiol; 3,3—dipropyl—1,3—pentanegiol}
2—butyl—2—propyl—1,3—propanegiol; |
3fbufyl—3—propyl—1,5—péntanegiol; 2—ethyl¥1,3—propanegiol;
 15 2wpr0pyl—1;3—propanegiol; 2—butyl—1,3—propénégiol;
A .3—ethyl—1,5—pentanegiol; 3—-propyl-1l, 5-pentanegiol;
_3—butyl—1,5—pen£anegiol; 3—oétyl—1,5—pentanegiol;
3?3. : 3~myristil-1,5—pentanegi§l;,3—stearyl—1,5;pentanegiol;
| 2—ethyl~1,6fhexanegiol; 2—propyl*1,6~hexahegiol;
  .20 ‘ 2—butyl—1,6—hexanegiol; 5-ethyl-1, 9-nonanegiol;
B 5-propyl-1, $~-nonanegiol; Sebutyl?1,9fnonanegiol; etc. Among
them, 2,2—dimethyl—1,3—§ropanegi01;
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--nyristil-1,5-pentanegiol; 3-stearyl-1,5-pentanegiol; 24 February 2006
2-ethyl =1, 6- hexanegi ol ; 2-p.ropyl-1, 6-hexanegiol; 5
2-butyl -1, 6- hexanegi ol ; 5-ethyl -1, 9- nonanegi ol ; ~ a-propyl --1, 9- nonanegi ol ;
5-butyl -1, 9-nonanegi ol ; etc. Anobng them 2-ethyl-2-butyl-1, 3-propanegi ol
and 2, 2-diethyl--1, 3-propanegiol are preferable. The aliphatic diol
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 w% In this range,
sol vent 1R & GBPERtYL i’d RPgH BA® Lither ERdFELS gao@edi SpbYenbidakupiddt e
obt ai ned. Pol yur et hane Resin (C) The pol yol conpound, which is the materi al
- of the 135N3%andekher HERIED ISR et hekrer i hirr)camas mplaiedy structure
and an al kyl chain whose carbon nunber is 2 or greater is preferably :diol
wi th anol ecul ar wWet gHte cibBo-dascroided |Folivuyedhding regdirat®dn  due to
bridge formation at the.tinme of polyurethane polynerization wll not

~ occur. #hipkRiFts ohio} thawae & o Hdnperkwf fide ghain wipsenasiarben t he

- )

above-described diol is 2 or greater, solvent solubility is high and
 ther ef R ERRE e Si BF19¥8A e geddbel emp hevedrt e eurhpineeykender 506 for
greater, the concentration of the urethane group is |ow and therefore
- sol ubi 3t3Phatif ghol kas @ branched kerl Féds, clevkn Whgsst ¢argeh nugbgsod. The
pol yol, which 25 . has a ring structure and an al kyl chain whose carbon
nunber ¥ prrgeEseéer i §obBeafF nealvhihily oberrhanfethdrdedhiediefiong di meric
48 24 February 2006 acid. For example, dinerdiol with the follow ng
- struct P FiRA%T M e tFgratuihe Pigrained.
The aliphatic diol having a branch alkyl side chain
10  whose carbon number is 3 or greater can use
2-methyl-2~ethyl-1, 3-propanegiol;
- 3-methyl-3-ethyl-1, 5-pentanegiol;
2-methyl-2~propyl-1, 5-propanegiol;
‘3-methyl-3-propyl-1, 5-pentanegiol;
15 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;
iﬁﬁ . 2—ethyl—2—butyl~1,3-propanegidl;
3—ethyl~3—butyl—1;5+pentanegiol;
20 "2—ethyl—2~propyl—l,3—propanegiol;
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—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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OH 10 15 Diol, which has a ring structure and an al kyl shgbpy g@gﬁ@scarbon
number'i's 2 or greater, is preferable in a range of 5 to 60 w%in the
polyurethane resin (C) and further preferably in a range of 10 to 40 wto..
If the diol content is in the above-described ranges, solvent solubility
is high and therefore 20 dispersibility is good. Furthernore, durability
can be enhanced. In the present invention, organic diisocyanate that 1is
caused to react with the above--described polyol to generate polyurethane
resin i $-eohvpati bepkatéyediol t es-prpyhat yS22entag@egtodi i socyanate can be
enpl oyed. Exanpl es are hexanet hyl enedii socyanate; .tridinediisocyanate; 49
. 24 Febr 3yt 2006, b spphoaneeidl sotyanay -1 15 payt ahemedl i socyanat e;

1, 4-xyl il enediisocyanat ecycl ohexanedi i socyanate; tolidinediisocyanate;

2, 4-t ol ytreyeds t sbeyahapentaRedicd bl yBenedd i pheyahgpentanegiol;

4, 4' - di phenyl net hanedi i socyanate; 5 p-phenyl enedii socyanate;
n}phenyZemb@ylsbp@a@eXenegﬂol5 Zregidbrial -ehe6h b ssomryaanied e

3, 3-di net hyl phenyl enedi i socyanate; etc. By generating pol yurethane resin

f60n1a.mmbmﬂm&-NWﬁfhexémmqbQMpe&—ermmﬂfﬂ FropangPiyly et hane resin with a
pol ar group 10 can be generated. For exanple, polyurethane resin with a

pol ar - grouprrahbk, frenenatag dly; &b-redtwd- bf 9-gesresisddg gl i tetfe Ompabag- gr oup
cont ai ned pol yol (such as pol yesterpol yol and pol yet herpol yol having a

pol ar gtloen,) , 2 potlywl €2 -sucty lasl potyestaten gblaradd pol yet her pol yol having no .
pol ar .group, and diisocyanate, or a
2,2~-diethyl-1, 3-propanegiol arepreferable. Thealiphaticdiol
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 ean be obtained. |
Polyurethane Resin (C)
The polyol compound, which is the material of the
15 above*describeipolyuretheneresih(C),hevingeirihgstructure
'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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.15 nethod of generating it by changing a portion of a ﬂiﬁ&ﬂ&hﬁzﬁb§°h°| or

drbaS|c acid to pol ar-group contained diol or polar-group confalned

di basi ¢ aci d. The above-described pol ar-group -contained pol yol or

pol ar-group contai ned di basic acid contains, in the nmain or side chain of

t he above-descri bed polyol or dibasic 20 acid, ,a;t least one kind of polar

group selected fromthe group consisting of -SG8M -0S03M -P=0(QOW 2,

-0 P=O(OV 2, and - COOH (where M represents a hydrogen atom alkali netals,

or ammogRyR)  PPe AGhAde dl\ret@rtthef £824 813 fEoueroakaLned

polyurethane resin th i's e in the present 1 nvention

preferag& bg % %ange of 5000 to 100000 and furt her preferably in a.range

of "1000 8 6 it is 5000 or greater, a nmagnetic 50 24 February 2006

coating is high in physical strength and therefore the durability of the

. magnetic recording medi um can be enhanced. If it is 100000 or |ess,
solubilk5¥ a.solvent is high and therefore dispersibility can be
enhanced- TR adéltlon coating viscosity 5 at a predeterm ned
cencentration is suitable and therefore wor kability is good and handling
can be facilitated. The pol ar-group contai ned pol yurethane resin that is -
enpl oyed in the present invention preferably has OH g¥bups from the

vi ewpoi nt of har dei@® properties and durability. A”€ nunber 10 of
OHgroups is preferably™\n a range of 2 to 40 per/ nol ecule and further

preferable in a range of 0 20 per nol ecul e In the present invention,
pol yurethane resin other tha X g i

-al so be used together. Preferéb - urethane resin to be used together
“‘has. 15 the same polar group as th ove-descri bed pol yurethane resin.
The above-descri bed chai n ext ender po\yhydri c alcohol,
10 ‘
15 Diol, which has a fing structure and an alkyl ehain
| 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,selveﬁtsolubilityisIﬁ@ﬁlandtherefore
.ZQ_." dispersibility is good. Furthermore, durability can be
enhanced.
In the present invention, organic diisocyanate thet
is caused to react with the above-described polyol to generate
polyurethane reein is not particularly limited. Ordinary
25 organic diisocyanate can be employed. Examples are

hexamethylenediisocyanate; tridinediisocyanate;
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al i phatic al cohol, alicyclic polyam ne, aromatic pol yam Bg, ich are
wekl known in the.prior art. Anong them pol yhydric alggﬁg ﬁmn{%%§
nol'ecul ar weight of 50 to 500 is preferable. If 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 tenperature Tg of a coating is high
and therefore the coating becones hard and durability can be enhanced.
Pol yhydri c al cohol can enploy a short chain diol such 25 as bi sphenol A
bi sphenbserhgupiedihsopiapatanl 1 S3-kiiphenetli Psoapaeshy) ene oxi de added to
t hese, a propyl ene oxide added to 51 these, cycl ohexanedi net hanol ,
-cyclohekaﬁeﬁYgilehgdibqutn®neteCbtt@@ehqme@kyamhyaﬁaeerabronnbisphenol A,
bi s(2- hydroxyet hyl ) tetrabronobi sphenol S, bis(2-hydroxyethyl)
t et r amet i/l @iepiichadcBnstdi s? 24 hiydl pkymedi/l Jocyaheny} bi sphenol S,
b.is(2-hydroxyet hyl) di phenyl bi sphenol, bis (2--hydroxyethyl) '
t hi odi phefrotolyber¢@i hyde pxyatay| 4 b Sphispiodn ¥ mdt pdveadi | s dd gahens] f | uor ene,
bi sphenol f | uor enedi hydr oxyet hyl et her, etc. Anong them diol, 10 which has
ab omat i -k al ¢oydl 1 sosyanater o8, plenhl asedi spheywhate bi sphenol hydride A,
bi sphenol S, bi sphenol P, ethylene oxide and polypropyl ene oxide added to
- these, kyttoiexddnettmed hbrotyanzyel ohexanediol, etc., are preferred. Wile
‘the binder .in the present invention enploys the 15 above-descri bed
pol ar - gf ot veett by Yt pyl gnedt heowyamstiay, @tder resins, such as vinyl
chloride resin, acrylic resin, etc., may be used together. Preferably,
t hese resins havéxateheastiogepokyuik tdfarpolicas igr Hrgm schestedr Whiah t he
. group consisting of -503M -0s03M -P=O (OM 2, -0-P=O (OM 2, and - COOH
- {wher ejmﬁré.pimtaspolar 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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.20 a hydrogen atom an alkali metal ion, or an amoni Uugyie@RYary 288 I €Si NS
t hat carn be used together are not partlcularly limted. nveﬁalonal
thernoplastic resin, thernosetting resin, reaction, .type resin, and a

m xture of these can be used. Thernnplastic resin that is enpl oyed has a
glass 25 transition tenperature of -- 100 to 150 C and a nunber average
nol ecul ar -wei ght of 1000 to 200000, preferably 10000 to 100000. 52 24

. February 2006 10 Exanpl es are various rubber resins, and a polymer and a.
~ copol yneoat iy dis lcogih alnrphpesl@al:enstanguhrﬁnd,lﬂhérefoﬂgIUhée:m:acthimﬁ}de
acrylonltrlle styrene, butadiene, ethylene, vinyl butyral, vinyl acetal,
vi nyl esfehe rmgneiﬂ(cam‘plce$ddhgtrﬁmiﬂmehhib’dgeﬁﬁﬁhdﬂedanCIfI’BlaQteiIIFU(I(MDG resin
are phenol resin, phenoxy resin, epoxy resin, urea resin, nmelamne resin,
al kyd resihesacryblaebieacyi bo aresiventf osnpidehyde tlesidifosé! i conresin,
.epoxy-polyam de resin, a mxture of polyester resin and isocyanate

prepol ydespe e thil The caiope-adasaiddind nasidsi €aeh beodsedgsingtdsiofy in |
conbination. In the present invention, a binder can be enployed in a range

05 5 tabla weiglktpaniSedi tbncespeetisn 190suetghle pafid sSthofefErd romagnetic
powder or non-nmagnetic powder. Particularly, if the binder content is in a

. range. oforkdini Ubt wel ghfoparssd hiedpl egstaesse ofathei vwgneli c | ayer surface
. or non-nmagnetic .15 layer surface beconmes. high and the dispersibility of

ferromagneti c powtes porl arcyragpetontponearpehnhereawmneedn iy tiker nor e,
~if the binder content is in a range of 10 to 40 weight. parts, the
el ect r mgheted ity ahsffe il dakehitSbnCprSfe £AHSY delsablygioppoveathm | f the
- binder content.is less than 5 20 wei ght parts, ferronmnagnetic powder or
. nonmagngie ¢ipepdentics witdeningproperties anddurability. The number
10  of OH-groups is preferably in a range of 2 ‘to' 40 per molecule
| and further preferable in 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
.1_:he 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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bound. On the other hand, if it is gr-eater than 50 weig

di spersibility of ferronagnetic powder or.nonmagnetic poaggpﬂk a%%%ﬁ b.e
further enhanced, and in the magnetic layer, a reduction in the fil

anount of ferr.omagnetic powder and a reduction in 25. the electronmagnetic
transfer characteristic. often occur. The second flexible nmagnetic
recordi ng medium of the 53 24 February 2006 present invention is
constructed basically of a magnetic |layer - and an underlying | ayer

(non- negnete ¢ taybohexded Basthand hercyd hehawaesd 6 Ing Hayerquoimdregnet i ¢

| ayer may be fornmed into a multilayer. Therefore, it is possible to change
t he quédnt s {3~Bydf o et by Ndest rdthwomplatns plhignef ol yur et hane resin or ot her
resins in the binder, the nol ecul ar weight of each resin formng the

magnet ilei $ 63-eyd aamely ¢ tiey tuast +dlyr@fiolh heppehal $roup within the scope of
the present invention as necessary. Optim zation should be perforned on

- each | ayies (2-angd karoyent i eThind iptrese riey Bh1 ighdémo 105 rul til ayer constructi-on can
be utilized. When changing the quantity of the binder at each l|ayer, for

i Bst anadsl s {2-hgdnecssiiayy) dighdmellebsehdmel gaantity of the binder of the
magnetic |layer to reduce flaws in the magnetic |ayer surface, or it is -

necessasiys (2-chydwesepsteh  hed iqiteaiy ttyi @fhdhel bi nder of the underlying |ayer
15 to give.flexibility so that a good head touch is obtained. Wen a

change biss (deydidx yetlpy Bf teiadd ipHengier f orm optimi zation to the extent
that the advantages of the present invention are exhibited. The second,

fl exi blkel sveytetdoosxtyeedid g sprdingd o, Wihen), piepteholPIeRikieoR i S
‘basically the sane in construction as known nagnetic recording nedia except
©.a predétieyphared i wdesn ety yalredk ye tHyl d e rppgret. i cM@y@rthdemgotLbem a

magneti c recordi ng medi um
. 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 invention 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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can be suitably enployed that has a practically non- mgg@pg&uamg
(undertying layer), and a magnetic |ayer forned on the 25 non-nagnetic
| ayer and having ferronagnetic powder or. ferromagnetic hexagonal ferrite
powder distributed in a binder. 54 24 February 2006 In. this magnetic
recordi ng nmedium the thickness of the magnetic |ayer can be nade 0.5 pm
or less. In addition, it has high nechanical strength and is excellent in
surface snoothness. Therefore, if this magnetic recording nediumis
enpl oy EKRaRP B Hragadcts ol Qe spBbay Hatlingm whehh pohvgarresbadiorpldeesi ty and
high durability can be obtained. A preferred exanple of this magnetic
recor divigl Fediumiaiil |asher etanadttidrudret dusicli baidhyinidistaidhlqnMadmet i ¢ Layer]
10 ‘A description of the magnetic layer is omtted because it is the sane
~as t he @Ryt delsor i Perrgne + Heufavhicares i celibyderrie, ofirhle Witstalfd exi bl e
magnetic recording medium (Ferronmagnetic Powder) A description of the
f err oneigher} ecpbmdervinyloastesd etrs bBzanpéestof shehwosahbting ndsdncont ent s
described in the. (Ferromagnetic Powder) of the first flexible magnetic
recor digifd neaditdion tZReboss Bl avte ipharnied Meghet | hémyey )ros des @pigayi on of
‘the carbon black in the magnetic layer 20 ..is omtted because it is the
sane ascedid,coneamss idesoel dpdng radia (ChkpdreBliackatnyl he ddrgrdtonc Layer)
of .the first flexible nmagnetic recording nedium [Non-Mgnetic Layer
( Under |88 5ig | B9erad 1dehvide seBphi o ldfcarhes siom- epgretbPeliapede@esdern| yi ng
' a mixture of polyester resin and isocyanate prepolymer, etc.
Theabove—describedresinscankxausedsinglyorij1combination.
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;3 . 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 hand, if it is greater than 50 weight parts,
dispersibility of ferromagnetic powder or nonmagnetic powder
: éannotbefurtherenhanced,andinthemagneticlayer,areduction
in the fill amount of ferromagnetic powder and a reduction in

25 - the eledfromagnetic transfer'chéracteristiq often occur.

' The second flexible magnetic recording medium of the
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25 layer) is omtted because it is the same as the cont ed in
t he [ Non--Magnetic Layer (Underlying Layer)] of the fi rs?ﬁpg%’rg%?%bgguary

2006 flexible magneti ¢ recordi ng medium (Non-Magnetic Powder) A
description of the non-nagnetic powder is omtted because it is the sane
as the contents described in the (Non-Mgnetic Powder) of the first

fl exi ble magnetic recording nedium (Abrasive in the Underlying Layer) The
underlying | ayer may contain an abrasive,. The abrasive, in addition to

t he abdveseRie inysa tigtnui gl cangt 10c bedilfd <ied1ldi afoadsagoat at regydm t he
magnetic |layer, can use. nolten alumna, silicon carbide, chrom um oxide,
seri umaxd de, unéeriwa;ngo}(a:d@r Gornumhgne i ilkyeiral. catubelusm esithiezon
nitride, titaniumcarbide, titaniunoxide, silicon dioxide, boron nitride,
gar net ,tlé&rsrqﬁqmimq rﬂgamﬁ ent snagyortuing Ui eend mag ried | fotinied 0rte) ,a 15 et c.
|f the underlying | ayer contains an abrasive, the surface shape and the

- state dfulgrictavesi onIvkrefeorabr asi ve passbeleons ratdege tHeCaydaont iBlvack, etc.

i'n the Underlying Layer) A description of the carbon black, etc: in the
ubder | yoihghedyiarddrs bhetguedh thdgaas @dltyire tHmesagpiaot beheonteaing 20
described in the.(Carbon Black, etc. in the Underlying Layer) of the first
f | exi blign ridgnétiinclerec thei mgleediam wgAddtt o ¥ esjch Aateiscriquniiony ehet he
additives is omtted because it is the same as the contents described in

_the [ Adefidrietds] lefretthean8 the sudriexiblod hgnedlarrecouplivigmirdithe [ Layer

Construction] L
scope of thepresent inventionasnecessary. Optimizationshould

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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56 24 February 2006 A description of the |ayer construc ted
because. it is the same as the contents described in theé?ﬁgygéweﬁbh
Construction] of the first flexible nagnetic recording medium [ Substrate]
5 A description of the substrate is omtted because it is the sane as the
contents described in the [Substrate] of the first flexible magnetic
recordi ng medium [ Method of Fabricating the Magnetic Recordi ng Medi um

The method of fabricating the second flexible magnetic 10 recording nmedi um
of the Pt é8dptmagnehni ¢ gecondingesed en, theptepakaesomn fotha regatetig sol uti on
for form ng each layer, application of the coating solution to the

subst r atayenriamntixt imﬂetOe':iatmrmnor tleysng, I caldingi orcal enders ngiglst anpi ng,
post - hardeni ng, polishing, assenbly, etc. The step of generating the

magnet ie @iyl anfdrenmih ragheitd cxoEtliag: dfn ther fegn etiao tteeardi ng  nedi um
i ncludes at |east a kneading step, a dispersion step,- and m xi ng steps

provi dekhdyesfioree andd dfftiey nawset ist epcasiiter esstinn Eansteed,my be
performed in. two or nore stages. Ferromagnetic powder, .20 non-nmagnetic
powder magisitidereceoadbog g dioky wahhabhaghvies carnd ang |ds:1nstutty agehtigha

~lubricant, and a solvent may be added at the beginning or in the mddle of

any stéb%r.ahiriidddiqamme eddteinwat.eri al nmaybe divi ded and added in two or
nore steps. For exanple, polyurethane may be divided and added in the
kneadi ng step, t@epréﬁedre@mrr@iesDép;hmuiaghetumxrergom:apg frediadj usti ng
viscosity after dispersion. 57
- will hereinafter be described in detail.
[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)
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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24 February 2006 The magnetic coating and non-nmagnetic spplifign®pBe kneaded
and di spersed by various kneaders. Exanples of kneaders are a“two-roll

mll, athree-roll mll, a ball mll, a pebble mlIl, a revolving mll, a
sand. grinder, a szegvari, a high-speed 5 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. A nethod for applying
a coating solutionis not particularly limted. Wen the non-nagnetic
| ayer fHFREHOHR TRENSHEC SIRRIFEIT BYedbptying a first coating solution for
t he non-magnetic |ayer is in a wet_ state, a second coating solution for
the magnetic | ayefNernMasEsdpist iR )t he non-magnetic |ayer (wet - on- wet
method) Alternatively, after the first coating solution is dried, the
second coating sdt ARG Py We 0&pphPeton FnaEne hiC riudrigHat o itdpst
(wet-on-dry nethod). - In the wet-on-wet nethod, the magnetic layer is
uni f or REFEYSR clidhess, thfets audihascyitiivieSerer ihrad dat édie and yiel d
rate is high. In. addition, the intimte contact between the non-nagnetic
1 ayer afiPrtiaonsigheBicrrdesyepfithediandedl andbl Acrawprl i irerosidinie
magnetic .20 |layer fromthe non-magnetic layer is prevented. Inthe
wet - on-RAiUket hod, if the layer coated with the first coating solution for
t he non-magnetic |ayer is in a wet state, .the second coating solution for
the magnetic | ayeA¥Rgive dpplthed UndepHyigand-aniedd as the first coating
.solution or after the first coating solution. 2.5 On the other hand, in the
vet - on- dry net hodihea Fldelydtidod syer My icerdefiac@nhebween vene Fagnetic
.layer and the non-magnetic 58 24 February 2006 | ayer is reduced, and
. donsequASA Veoiide adth BeoTpriey e dbayg -described natural and
10 ' artificial diamonds contained in the magnetic -layer, can use.
- molten alumina, silicon carbide, chromium.oxide, serium oxide,
a—iron oxide, corundum, artificial corundum, silicon nitride,
titaniumcarbide, titaniumoxide, silicondioxide, boronnitride,
- garnet, emery (main ingredients: corundumandmagnetic ironore),
15 . etc. If the underlying layer contains an abrasive, the surface'
shape andthe stateofprotrusionoftheabrasivecanbecontrolled.
(Carbon Black, etc. in the Underlying Layer)
@5; - A description of the carbon black, etc. in the
underlying layer is omittedbecause it is the same as the contents
20 - described in the (Carbon Black, etc. in the Underlying Layer)
of the first flexible magnetic récording medium.
[Additives]
A description of the additives is omitted because it
- is the same as the contents described in the [Additives] of the

25 . first flexible magnetic recording medium.

[Layer Construction]
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a S/Nratio can be enhanced. After drying, a surface snpo¥Bpmgnfiopeess can
bé: perforned on the coating. The surface snoothing process can be 5
performed by super calender rolls, etc. If the surface snoothing process is

- perfornmed, bores produced by the renoval of a solvent during drying are
elimnated and the fill amount of the' ferromagnetic powder in the.
magnetic |ayer is enhanced. As a result, a magnetic recording nediumwth

~a high electromagnetic 10 transfer characteristic can be obtai ned. The
cal ender . rol I's dgsee Figrten faforhhe Plaasr comsttamicalionntisciprtidsed heat
resisting property, such as epoxy, polyimde, polyam de, polyim deam de,
etc. | PeFRITalIdndSr thg prbeess theheonitratprdesaribed im the digyerof 100 to
500 kg/cm preferably 200 to 450 kg/cm and the 1.5 tenperature is in a
range dfowdtiwcaml ef phefekadl flegibd elnagteti¢ SswndliEhogidient.] Now, a
second enbodi nent of -the present invention and conparative exanples wll
be. described in fS#asterat@édtail. Note in the enbodiment that the word -
;gart" or "parts" represents .20 "weight part" or "weight parts." The

terials of a bifndepcrartsani af thmenbsiteateat s my)itfet Hegavisegis magnetic
| ayer and a coating (non-magnetic coating) for formng a non-nmagnetic
under | yih§heayere et d&her eparedtasdesgrilest bal dhe hebsgfeaitel wiotheach
ingredient.is a quantity per 25 100 wei ght parts.of ferronmagnetic netal
powder TorrSforfifagids dmaspeddic Bgorginghmesipm006 <Conpound of

Pol yuret hane Resin PUA--1> In a container equipped with a thernoneter, a
stirrer, and a riéelthedcohdehsdcatinordyeMagaptacdirmrdiasy Hediomired in

-Themethmdoffabricatingthesecondflexiblenﬁgnetic

10 h recording medium of fhe 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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advance. In the container, polyetherpolyol of conpositigarFébluagtzedei n Tabl e
2'and short chain dial with a ring structure were dissolved into a

cycl ohexane- 30% sol uti on at 60C under the flow of nitrogen. Subsequently,
60 ppm of dibutyltinlaurate was added as a catal yst and dissolved for 15
‘mn. Next, an organic diisocyanate conpound listed in Table 2 was added
and heated 10 for 6 hr. In this way, polyurethane resin PUA-1 was obtai ned.
The hydrophilic polar group content (-SO03Na) of the obtained polyurethane
resin PUA-1 was GIBMaEfig.c aosiiowndscomnopoinagnetigneorREdiNGs aPEA-2 t o
PUA-4 and PUC-1 to PUC-3> 15 In the same way as pol yurethane resin PUA-I,
pol yur ettrared asf sl mexged byxag iomgakueadeis 1, EPgord e sant kreeds rswer e
obt ai ned by enpl oying a chain extender and an organic diisocyanate
conpourki® istte-ine 1taBlid 12, aThbragdrephinikl pod drallgmidd .ok pabhle

pol yur et hane resin, the hydrophilic polar group 20 content, etc., are

| i st ed Ml TraBl eevol vpmpsddd afsapsl guiedhtne RespvaPLB-akigh5spaets of

adi pic acid, 260:parts of neopentylglycol, 2 wt% of zinc acetate, and 3 wt
%% of sodiRfhlrsedaspeners, puhigh-speedadonemibht aineghespeepédracth a
thernoneter, a stirrer, 25. and a reflex condenser. Next, an ester exchange
react i dhi Masa digtieefrr 3 ankneadergoativi drtReSUndsquertt hpmogesdadensat i on 60
24 February 2006 pol ynerization reaction was made for 2 hr at 220 to 280C
under & eticed Priss dlirapensfen, ©FCk0 mHg. In this manner, pol yesterpol yol

. A was obtained. Next, in the same manner as pol yuret-hane resin PUA-1, 5

.pol yur et hane resiPnmRUBoD iy eprdiviad By ceapiogi aglukéoobiai ned
: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 - layer 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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ol yol ol&et

pol yesterpol yol A, a chain extender and an organic dii spfyeirass 200empound.
The hydrophilic polar group content of the obtained polyurethane resin
PUB- I .was 0.824 neq/g. <Conpounds of Pol yurethane Resins PUB-2 to PUB-7>
10 In the sane manner as pol yurethane resin PUB-1, pol yurethane resins
PUB- 2, PUB-3, PUB-4, PUB-5, PUB-6, and PUB-7 were obtained by enploying
pol yest erpol.yol, a chain extender and an organic diisocyanate conpound
listed jn Table 2. The hydrophilic polar group of each pol yurethane resin,
the 15 }B¥RopMH Medusstar 248 RN STHTHE LY eth@isearan| e tRupvienthtbpad2. 20 25.
61 24 FebrPary 2006 Tabl e 2 PUA- 1PUA- 2PUA- 3PUA- 4PUB- 1PUB- 2PUB- 3

@F AU 4RI BRI R D] yet er - A' 4545 i nerdi ol 45, hai nBpA22222222
xtender -ethyl-2-101010 utyl--1, 3- ropanediol ,6-hexanedi ol ,
Pol ar - gr oup12122 P03 Arohtinéd SuslacgamimeoDitdd 939 re8esp3zanipe432. 432. 4

performed on the coating. The surface smoothing process can be

5 performed by super calender rolls, etc. Ifthesurface smoothing

. process is-performed, bores produced by the removal of a solvent
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 . transfer characterilalstic can be obtained. The calender rolls may -
be formed from a plastic material, which has a heat resisting
property, such as epoky, polyimide, polyamide, pelyimideamide,
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, preferably 80 to 100 C.

'{Second Embodiment]

Now, a second embodiment of the present invention and

% - comparative examples will be described in further detail. Note

in the embodiment that the word “part” or “parts” represents

.20 “welght part” or “weight parts.”

The materials of a binder, a coating (magnetic coating)
for forming a magnetic layer and a coating (non-magnetic coating)
for forming a non-magnetic underlying layer were prepared as

listed below. The quantity of each ingredient is a quantity per

25 100 we-ight parts of ferromagnetic metal powder or non-magnetic

powder.
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i i socyanate ydrophilicSO3Na content0.2870.2970. 0580. 03584 Bat(ard 2806 339

pol ar ¢roupPO (OH 2 content COOH cont ent

unber 42000280004200042000420004500040000 ver age nol ecul ar ei ght 10 62 24

February 2006 10 PUB- 4PUB- 5PUB- 6PUB- 7PUC- 1PUC- 2PUC- 3 ol yol ol yeter A ol yeter

b ol yeter A 45454545 inmerdi ol 151515 chai nBpA353535 xt ender -ethyl-2-1010.10

utyl--1, 3- ropanediol ,6-hexanedi ol 6.8 Pol ar-group412. 1221 ont ai ned12

i ol 12 rgani.c14Dl 32. 432. 43. 2. 432. 454. 146. 746. 7 ii socyanate ydrophilicSO3Na
cont ent 0. 1150. 350-BPOBED B3 F Gl wirefrivusP@gsdH 2UéordPent 0. 345

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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COON contentO 325 Nunber43000380005300050000480003ZOOOSQﬂﬁemeGﬁEDG

mol ecul ar ei ght HBpA: Bi sphenol hydride A (nolecular weight 240) Polyeter
A. -Pol ypropyl ene. oxi de added to bi sphenol hydride A-(nol ecul ar wei ght
1000) Pol yeter b: Pol ypropyl ene oxi de (nol ecul ar wei ght 1000) Polyeter A :
Adi pi ¢ aci d/ neopentyl gl ycol =73/52 (nol ecul ar wei ght 1000) Pol ar-group
contai ned diol A: ethylene oxide added to sulfoisophthalic acid '

. Polar-group contained diol B: replaced the SGBNa group of polar-group

cont ai reell Yitet iz tion pep@yizn pebarade digr ohtaihe® Witel 289G eplkigeed t he
SO3Na group of polar-group contained diol with -COOH N D1: 4,4'-

di pheny? nﬁﬁé@@gm%‘%}mt@ 6B T Feuwuigy 2006hGs<vBHREEic Coating A>
Hexagonal barium-ferrite 100 parts Surface treatment: A1203 5 wt% Si02 2
w % Heelpsyemo el & siae:omimd-Plate ratio: 3 6s: 56 enu/g Vinyl

chloride copolyner (MR110: N ppon Zeon) 7 parts 10Pol yurethane resin
(UR8200: Toyobo) Nex3ar ig the same manner as polyurethane resin PUA-1,

5 fpolYurethane 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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a-alumna (H T60: Sumi'tono Chemical) 4 parts D anond (agg&g&%aggkhbcle si ze
100 gm'2 parts Carbon bl ack (#50: Asahi Carbon)1 part |socetyl “stearateb
parts Stearic acidl part 150 eic acidl part Methyl ethyl ketone80parts

Cycl ohexanel20 parts <Magnetic Coating B> 20 25 . Hexagonal . bariumferrite
100 parts Surface treatment: A1203 5 wt% Si02 2 W% Hc: 2500 Ce Plate
size: 25 nm Plate ratio: 3 6s: 56 enu/g Pol yurethane resin PUA-1 10 parts
a -alumna (H T60: Sumtono Chemical) 4 parts 64 24 February 2006 10 15 .20
25 Di anbaldl¢average particle size 100 um) 2 parts Carbon bl ack (#50: Asabhi

Ct ar-t

Car bon)—tpat t—tsocet yt—steargte-o PaLitsS Tt sl t-A0t PatL Tim3
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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Aeic acid 1 part

<Magnetic Coating C Ferronagnetlc met al
Co 30% Hc: 2300 Ce Major axis length: 0.045 pm - C}ystal
Al conpound (Al / Fe:
chl oride copol yner (MR110: N ppon

70%

120 emu/g Sintering preventives:

compound (Y/ Fe: atomc ratio 7% Vinyl

10

Met hyl et hyl

ket one 80 parts

powder

Cycl oh,@masméapzd@ar ts
100 parts

Conp05|t|o
si ze:

120

n. Fe
as:

atomic ratio 14% Y

Zeon) 10 parts Polyurethane resin (URB200: Toyobo) 4 parts a-al um na
( Hl TGO —Sumt tonmoChent cal ) Spantss-7 O @eBnq s@yer@g-7e [ra-ti ng Jirges O 1 gm
-1 part pdyggbon DI vetaU0n Asalji carpon) part| . Phenyl phpsphomni c acj d
3parts| n-butyl S%E?@aha:bS pants Butoxyethyl stearate 3 parts
'Et hyl enegl ycol di olfetigeterparts 65424 Fetsr ugr ys 20pa@sSt garic pecid {Aeicl acid
Met hyl fet hyl ket onfame@yicilohexane <Magnetijc Coati ng ID>15 Ferr afagneii c| net al
powder ) _
~ fhain HBpA 35 35 35
extender :
2-ethyl-2- 10 10 10
butyl-1,3-
bropanediol
1, 6-hexanediol 6.8
Polar-group # 4 12 12 2 1
contaihed B 12
diol C 12
i Drganic MDT 32.4(32.4 [32.4 [32.4 [54.1 |46.7 |46.7
! diisocyanate
Hydrophilic [~SOsNa content [0.115 |0.35 7 0.29 0.057 |0.035
polar group -PO(QH, content G.345
—COOH content 0.325
Number 43000 | 38000 {53000 | 50000 | 48000 | 32000 | 30000
verage
moleéecular
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)

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

(molecular weight 1000)

Polar-group contained diol A:

ethylene oxide added to

sulfoisophthalic acid

Polar—group contained diol B:

replaced the SOzNa group of

polar-group contained diol with -PO(OH),

Polar-group contained diol C: replaced the S03;Na group of

MD1:

polar-group contained diol with -COOH

4,4'~ diphenylmethanediisocyanate
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Conposition: Fe 70% Co 30% 10 . Hc: 2300 Ce Major axis bepgbdlan®0845
Ciystal/size: 120 A s: 120 enu/g fZ m1 part 1 part 140 parts 200 parts

- 100 parts Sintering preventives: A conpound (Al-/Fe: atomc ratio 14%, Y
conpound (Y/ Fe: atomc ratio 7% 15Pol yurethane resin PUA--110 parts’
a-alumna (H T60: Sum tono Chem cal) 5 parts D anond (average particle size
0.1 mm 1 part 20Carbon bl ack (#50: Asahi Carbon) 1 part Phenyl phosphonic
acid 3. parts n-butyl stearate3 parts Butoxyethyl stearate 3 parts

Et hyl enegl ycol di oM@ arGeassiedt ¢ aci d

Hexagonal barium ferrite 100 parts
Surface treatment: Al203 5 wt%, SiOp 2 Qt%
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%
Hc: 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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1 part Aeic acid 1 part Methyl ethyl ketoneld40 parts qﬂgg}%g%ggo parts
r

66: 24 Fébruary 2006 <Non-magnetic Coating a> Non-magneti Cc po a- Fe203

heratite 100 parts Mjor axis length: 0.07 gm M nor.axis length: 0.014 gm

5 Specific surface area by BET: 55 nR2/g pH 9 Surface treatnent agent:
- A1203 8 wt % Carbon black 25 parts (average particle size 20nm SC U
- Col ombi an. Carbon) 10 Vinyl chloride copolynmer (MRLO4: N ppon Zeon) 15

parts Pol yurethane resin (URS5500: Toyobo) 7 parts Phenyl phosphonic acid 4
parts |socetyl Stemaid (Bveaeys p&reiclacidkd 180pants 15. SEeamits acid 1.3

parts Methyl ethyl ketone/ cyclohexane 250 parts (8/2 m xed solvent) }
<Non- magnet i ¢ Codld migprb>b Nork néiffriet i AsgowdzarteerBe203 henmtité gddtparts
Maj.or axis -length: ©.07 gum M nor axis length: 0.014 um Specific surface

area by BET: 55 nXaretyl stearate 5 parts
| Steaiic acid : 1 part

5 _ _ 'Oleié acid 1 part
Méthyl ethyl ketone _prarts

Cyclohexane 120 parts

<Magnetic Coating C>

{éﬁ ' Ferromagnetic metal powder 100 parts
10 ' Composition: Fe 70%, Co 30%
-He: 2300 Oe

Major axis length: 0.045 pgm
Crystal size: 120 A
&s: 120 emu/g
15 o Sintering preventives:‘
iAl compound (Al/Fe: atomic ratio 14%)
Y compound (Y/Fe: atomic ratio 7%)

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

_PolyUrethane resin (URB200: Toyobo) 4part$
20 ".. - a+alumina (HITGO:ASumitomo Chemical) S5 parts
| Diamond (average particle size 0.1 pgm) 1 part
- Carbon black (#50: Asahi Carbon) : 1 part
" Phenylphosphonic acid | . 3 parts
n~butyl stearate ' 3par£s
25 . Butoxyethyl stearate | i | 3parts
Ethyleneglycoldiolete | | 6 parts

65 .
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pH. 9 Surface treatnent agent: A1203 8 wo 25 Carbon bl
(aver age partlcle size 20nm SC-U:. Col onbi an Car bon) 67§§Kaﬁﬁﬁﬁﬁgpg 2006
Pol yur et hane resin PUA-1 22 parts Phenyl phosphonic acid 4 parts |[|socetyl
stearate 6 parts Oeic acid 1.3 parts 5 Stearic acid 1.3 parts Methyl
et hyl ketone/ cycl ohexane 250 parts (8/2 m xed solvent) [Generation of the
Master Carrier] The substrate of the master carrier enployed a N 10
substrate, which was generated by a stanper generation nethod. More
specifically, thétdisgkicskayed NI substrate has a | and/ groovel pattern, in
which radial lines with a width of 0. 5 .,umare arranged between the disk
center and a radiCdleiposictidon of 20 to 40 mm and the line pltedrfs 0.3 um
at the radially innernpbst position 15 20 nmaway fromthe di sk center. The
N~ substrate hasMethyQodtatylo kelcayer (soft magnetic |ayer L40wpicliswas
formed at 25C. The thickness of the soft magnetic layer is 200 nm the Ar
sputtering presSycd.ohexhng X 104 Pa (1.08 nmTorr) , and tB&Capplkited vol t age
is 2.80 WcnR. 20 (Sanple 1) The ingredients of the magnetic coating A were
kmeaded with a kiveasertiandoditspegr®ed with a sand mll. Simlarly, the
i ngredi ents of the non-magnetic coating a were kneaded and -
o 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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di spersed. In the dispersed solutions of the magnetic c ] and
non-.magneti c coating a, 13 parts of polyisocyanate meregﬁggggﬁ%ﬁgﬁ?he

coating solution of the non-nagnetic |ayer, and 68 24 February 2006 4 parts
of polyi socyanate were added to the coating solution of the nmagnetic |ayer
A. Furthernore, 30 parts of cyclohexane were added to each of the two
coating solutions. Next, they were passed through a filter wth an average
‘bore dianmeter of 1 u5 M In this way, the coating solution for the
non- magnet i ¢ | ayefNorarmhdrisd igodiaaigirsplait i on for the nmagnetic | ayer A were
prepared. The obtained non-nmagnetic | ayer coating solution was applied on
t he pol yet hyl enetherreplidradtatce sissdf af eFeb062hdmamive thi cloregmrand 3 nmin
center line average height so as to have 10 a thickness of 1.5 gmafter
drying. Imediately after wagoapplxicatiewytdf: th@7ngm magnetic | ayer coating
solution, the obtained nmagnetic |ayer coating solution was applied on the
 non-magnetic |ayer coatingMiolout iaciisSAeasitha laveda gdi ckness of 0.1 um
after drying. After drying, the magnetic nediumwas 15 treated at a
tenperature of 90C and a | ispecprrass e fefce30@ckgbgmpEm:t lssam?fgoll
- cal ender. The nmagnetic nedi umwas stanped out to have a dianmeter of 3.7
~.in, and the surface was popbHsh&d. Wth the naster carrier obtained in the
above-descri bed nethod, signals were transferred nmagnetically to the
obt ai ned magnetic 20 nedi uBurZaceSarphendhtSagphe:2ansokhes sgre as sanple 1
- except that the polyurethane resin URB200 in the magnetic coating Ais
changed to pol y@eetlvanélees n PUA- 1. , 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

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

(8/2 mixed solvent)
 Lﬁ . : o ' | <Non-magnetic Coating b>
.Non-magnetic powder: a-Fes03 hematite- 100 parts
20 0 - | 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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(Sample 3) Sanple 3 is the same as sanple 1 except that y 69 24
Fébruary 2006 10 of the vinyl chloride copol ymer MR110 ZEFSRﬁdeRE tic

coating. Ais changed from7 parts to 1.5 parts -and the quantity of the
pol yuret hane resin PUA-1 is changed from 3 parts to 8.5 parts. (Sanple 4)
Sample 4 is the same as sanple 1 except that the magnetic coating Bis
enpl oyed instead of the magnetic coating B and the non-nmagnetic coating b
i's enployed instead of the non-nmagnetic coating a. (Sanples 5 to 17)
Sanpl.es 5 to 17 drd whedwmne assianHUA-IL except that pol yulétdsarte resin to
be added to the magnetic coating and .non-magnetic coating is changed as
listed in Tabl e Zher(Saipisplk8)icSanmpld 18 is the sane as sanplmmrksexcept
that the magnetic 15 coating B is enployed instead of the nmagnetic coating
A (Sanple 19) Samuesxyld stedrwresane as sanple 1 except thaé fdaresmagnetic
~coating Cis enployed instead of the magnetic coating A 20 25 (Sanple 20)
Sampl e 20 is the Hane axcishnpl e 1 except that the magneti d.Xeatdtusg D i s
enpl oyed instead.of the magnetic coating A and the non-magnetic coating b
i 8 enpl oyed i nst eackaofict leesimbn- magnetic coating. a. 1.3 parts

Méthyl'ethyl ketone/ cyclohexane 250 parts
{8/2 mixed solvent)
[Generation of the Master Carrier]
The sﬁbstrate of the master carrier employed a Ni
10 . substrate, which ﬁaé generated by a Stamper_generation method.
Morespecifically,thedisk~shapedNisubstratehasaland/groove
pattern,inwhichradiallineswithe&widﬂnofO.SJHnarearranged
7 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%
riayer (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 10_4 fa (1.08 mTorr), and.the‘appliédnvoltage
is 2.80 W/cm®.
, 20 - {Sample 1)
| The ingr_ediénts of the magneti_c coat-ing A were kneaded
with a kneader énd dispersed with a sand mill. Similarly,-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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(Sanples 21 to 33) Sanples 21 to 33 are the sane as sanp,hgegrugpé,cmg t hat
pokyuréthane resin to be added to the magnetic coating and 70 February
2006 non-nagnetic coating is changed as |listed in Table 3. The kind of

bi nders of the sanples, initial S/Nratio, and quality evaluation by the
nunmber of signal-transferred sheets are listed in Table 3. The initial S/N
rati o and nunber of 5 transferred sheets in Table 3 were eval uated by the
following nethods. (Initial S/Nratio) For each of the nagnetic nedia of
the obtai pedtsappleslyiseoydsata weymatdied hita bhe ¢emging ofollidigm was
magnetically 10 transferred by the generated nmaster carriers. After

" magnet i efttkmoranetd csilgyelr has Feprioouees f Conpeatls of ¢ywl ahegisatd ¢ nedi a
with an MR head of 0.5 pmin track width, using a RWA1001 type disk

eval uat Wene delgieget ¢ @ITNKY £ ale: hwgpiga tsinango LGt 90n ¢ Ky dtkxt ELbey e
Systens). Thereafter, the SINratio of each of the 15 reproduced signals
was evapaased. tiQuaihty BEvhtemtwidrh Bn tave ddgrbéroref diSimghal- dfahsferred
Sheets) For each.of the magnetic nedia of the obtained sanples | to 33, a
sbgnal Mt Hirathiis wangtheofodt Bng zolwds omafoettiteahby-m2gnet ansfegrared by t he
generated master carriers. After magnetic transfer, a signal was reproduced
f r om eagihd dgfhet heahbgaetadlortmedi dorvilid magnpRikebayef 20wSramigpansabk wi dt h,
using a RWAL001 type disk evaluation device (GQJIK) and a spin stand LS-90
(Kyodo El ect r onitheSydtemnethronagagné ti ¢ rlasiecoat inges ohghedn ovazb
-recording nmedi um was st opped when the | evel of the reproduced

' applied on the polyethyleneterephthalate substrate of 62 uﬂlln.

t‘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 léYer boating solution was applied on the
non-magnetic layer coatiﬁg solution so as to have a thickness
of 0.1 unlafter drYing. After drying, the magnetic medium was
15 treated at a temperatur'e of 90C and a line.'pr.essure of 300 kg/cm
with a 7-roll calender. The magnetic medium was stamped out to
1have a diameter of 3.7 in, and the surface was polished. With
iéﬂ B ufhe master-carrier obtained in the above-described method,
signals were trénsferredlnagﬁetically to the obtaiﬁed.magnetic
f20 "~ medium.
(Sample 2}
Sample 2 is fhe 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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signal (TAA) was 2dB |ower than that of the signal at thershasdizoas’/l 24
February 2006 point. At this time, the nunber of signal-transférred nedia
was cal cul ated. Table 3 Sanpl eMagneti cNon-Bi nderlnitial Nunber of

~ coati ngmagneti cMagneti cNon- S/ Nsi gnal - coati ngl ayer magneti c(dB)transferred
| ayer sheets (X 10000) 1AaMR110+UR8200MR104+UR55002050

2AaMR110+PUA1MR104+UR55002150 3AaMR110+PUALIMR104+UR550024100

4BbPUA- 1PUA- 126100< 5BbPUA- 2PUA- 226100< 6Bb . . PUA- 3PUA- 324100<
7BbPUA- Pk et 2G130< cBBbRPtiBel PbBo 1 $261 0MR1 DBbRUBI2PUB22G100<oating
10BbPUB- 3PUB- 328100< 11BbPUS- 4PUB- 426100< 12BbPUB- 5PUB- 528100<
13BbPUBA GRUBHG2SEQD € r b4BD LB 79U 71281 00€ t35BhB8Uhd RUGHIZBRI@<E the
16BbPUC- 2PUC- 224100< 17BbPUC- 3PUC- 320100< 18BbPUB- 3MR104+UR550024100
19 CaMRIFASHUIRBOIRI G4l P0A2A50s changed from 3 parts to 8.5 parts.

| (Sample 4)

5 Sample 4 is the same as sample 1 except that themagnetic
- coating B is employed instead of the magnetic coating B and the
non—magnetig coating b is employed instead of the non-magnetic
coating a.
{Samples 5 to 17)

10 Samples 5 to 17 are the 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

':ﬁj éoating C is employed ihstead of the magnetic coating A.

(Sample 20)

:-20 | Sample20isthesameassamplelexcéptthatthemagnetic
coating D is employed instéad.of the magnetic coating'A and the
non—magnetic coating b is employed instead.of the non-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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20DbPUA- 1PUA- 126100< 21DbPUA- 2PUA- 226100< 22DbPUA- 3PUA—%§|4%%%§Y 2006
23DbPUA: 4PUA- 420100< 24DbPUB- 1PUB- 120100< 25DbPUB- 2PUB-
26PbPUB- 3PUB- 328100< 27DbPUB- 4PUB- 426100< 28DbPUB- 5PUB- 528100<
29DbPUB- 6PUB- 628100< 30DbPUB- 7PUB- 728100< 31DbPUC- 1PUC- 126100<
32DbPUC- 2PUC- 224100< 33DbPUC- 3PUC- 320100< It can be understood fromthe
nunber of signal-transferred sheets in Table 3 that in the magnetic
recording media of the present invention (sanples 3 to 18 and 20 to 33),

i n whi cfopatayiiet hansdiesid munhgedpecifisgaoliar Tab124 3rebruary 2006
group in the magnetic |ayer by a predeterm ned anount . is contained a
predet ernm ned quaMd kynWMdhbi8ePeStoft ehbhamiiy,i ixielaald/N £asips,
corrosion of the magnetic master carrier surface is prevented over a |ong
time. -landddaliopevhheadiispesstié hunpeefof 51 kel Maghed F&r PONERELD the
magnetic layer is enhanced by pol yurethane resin having a specific polar

- group, He aisgtdd cirentabl¥ N.ratrhe eanthelobyri pedio nfhgumblerohand, in

. sanple 2 where the quantity of the polyurethane resin with a specific

pol ar  ofis fer @sd e tk0 iasTINL L 3 %ard SAMiAsd KNEntIrvhishihgs no

" pol yurethane resin

- 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

o 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 ratib of each of the
15 ' reproduced signals was evaluéted.
| (Quality Evaluation by the Number of
VSignal—Transferred Sheets)
, B  For each of the magnetic media of the obtained samples
1 to 33, a signal with a bit length of 0.3 um wa.é 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 reprdduced ,

signal (TAA) was 2dB lower than that of the signal at the starting
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having a specific polar group, the nunber of signal-trapsFasiiag 2086eet s is
half that. of the magnetic recording mediumof the present invention and it
is contenplated that corrosion has occurred in-'the master carrier surface.
15 As descri bed above, in the second magnetic recording mediumof the
present invention, the magnetic recording | ayer contains a predetern ned
quantity of polyurethane resin that has a specific polar group by a
predeterm ned quantity. However, it can be understood fromthe conparison
bet weepdihf: sappl@si 20148, afck A8mbbatod Eihelnenansgeetea reayier wabkso
contains the polyurethane resin, corrosion of the master carrier surface
can beJrevented over a longer tine. As set forth above, in the second
flexi ble magnetic recording nmedium of the present invention, the magnetic
| ayer .25 includes pol yurethane resin which contains in a range of 0.05 to
0.7 nmeg/ g at | east one kind of polar group selected fromthe 73 24 February
2006 1Grgy@up consisting of -SO3M -0OSO3M -P=OCOM 2, -0-P=O (OM 2, and

-000H_(where Mrepresents a hydrogen atom alkali pmetals an—afmroni um
sal t) Samglfe Meanptied halehT esin_cont ent®! “@e’ﬁﬂ i °/n JF“; Eat é\lr“m%‘?rlf_”ﬁe .
~quantlity of [P IS §gﬁﬁlfh? pRabic ef, gf, |gr Eone
possilbl e to lachi eve [t7€ TBhg!t er mdFabi |f?gn§?ﬁth qual i }mgtgnals
reconded on it he magnetic recording nedl addj tion, FO|Muﬂﬁ%b?n9 resin
V\/Ith_a_hl_gh-pgl—a" grnllp a¥alaki 7 J\,;E"nllcu \.154 IILIL) or .
greatler.. Therefdre, |it Becoml‘%R%)%s % gp‘ﬁéf sif fi gi ent gl_N ratio.
Now, |a dgscrfi ption |l Jbe g YR Rleust MREQ4JJR€§6§3 e p4mgneti ggpecor di ng
medi ym 4The [thigd fiexi QI e MmagnelyhCr PUA-1 26 100<
ST 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 20 100<
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 D 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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recording mediumis a flexible magnetic recording nedi upy FeniyGdosdata is
transferred by being brought into intimte contact with a masfter carrier
whi'ch has a | and/ groove pattern corresponding 15 to said data. The third
magneti c recordi ng nedi um conprises a non-magnetic, substrate, and a
non- magnetic |layer, and a magnetic |ayer. The non-magnetic |ayer and the
magnetic | ayer are coated on the substrate in the recited order. The

- relationship between the Mh's hardness (X) of the surface of the master

carri ergasup 26 threminoopi dangeess; § Yrikdemaniakbdtdie iy { aeenebihbé nmagnetic
recording nediumis represented as 1 ¢ Y/ X ¢ 7. The rel ationshi p between

the Mohi psrémsnessndd)quinttitg, i tsurfagef dhehmspientdarr ber aand t he
Knoop hardness (Y kg/mm ) .of the surface of the magnetic recordi ng nmedi um

is in agsings Edridsilorc off Xhe hadgieafier akldted Ca¥rier Burlfackhescase where
Y X is less than 1 or greater than 8, nmagnetic transfer cannot be 74 24

Febr uarpr &t e bhvermed dry aigeod B aldtiafi cegntBstdwddrding Inmast 6F carrier
~and it is difficult to enhance signal quality. In addition, in the case
- where Yhe inmdgieasi©rpdvidy §n fihawenadndt ieC QWydrm itshenhamslear bgarrier if
‘magnetic transfer is repeatedly perforned. 5 Consequently, a sufficient

nunber wilymgnaid e FesontaRd niedispect Elagolker gbbapped a knfEheithtrd
magneti c recordi ng medi um the Knoop hardness of the surface is adjusted

accor diguy thec ihtan hay dengsineef. the naster carrier surface so that it is
in arange of 1 10 Y/ X 7. For instance, to make the Knoop hardness of the

surface of the magheki 6thetdishidg ITEdiatplgr eatlesre ithd suAGEesyapy to
_ _gnhance the bridge density of a coating by.increasing the quantity
o the polyurethane resin with a specific polar group is as low
10 " as 30 wt% and samplés 1 and 19 which 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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of a hardening agent to be added to the underlying | ayess gaiuary2906tiC

| ayer of the magnetic recording nmedium to enploy a 15 . binderwhose gl ass
transition tenperature Tg is high, or to enhance the fill density of the
magneti c substance in the surface of the nagnetic recordi ng nedi um by
increasing the tenperature and } pressure in a cal endering ‘treatnent.

- However, the material of the magnetic recording nediumand the fabrication
met hod are 20 not particularly limted as long as the relationship of 1 :
Y/ X 7 gobicanredt iAy af preda,r edSexaypt =0 OMESCHOpE-OOM) b, ' &rd gi ven  of
a magnetic recording nediumthat has a practically non-magnetic |ayer

(under Indony | @erme Minepa esegivet iac hivayregehoeitred, oalkhéi26ehahs maghet i ¢

“layer and having ferromagneti c powder or ferromagnetic hexagonal ferrite

powder =i atmbhRduedsabt B, biTidepol yor2dhkabruagin 2006ch@ 15 GDWRS ¢on this
magneti c recordi ng nedium the thickness of the magnetic 1|ayer can be made
0.5 gmgrfedtrss.ofl mddidamyity tothad lhirglsinsedhabheahagheengt hagad. i s
excellent in surface snoothness. Therefore, if this magnetic recording
nedi umTts: e ey, et bacomegnetd ¢ lecos dichgeredihen eng-htexcmhs gabi toy di ng
density and high ‘durability can be obtained. [Magnetic Layer] A

 descri pifi ahepfquidia tp@fetdigaaye rdes raridt bad thecmageetit recohdisanme as the

contents described in the [Magnetic Layer] of the first flexible magnetic

recor dinRglingeli U addition, polyurethane resin with a high polar group
content is employed a predetermined quantity or greater.

S Therefore, it becomes possible to obtain a sufficient S/N ratio.

10 Now, a description 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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(Ferromagnetic Powder) A description of the ferromagnets£r@auagroops omtted
because’'it is the same as the contents described in the (Ferromagnetic
Powder) of the first flexible magnetic recording nedium (Abrasives) The
magnetic | ayer of the magnetic recordi ng nedi um may contai n known

abrasi ves. Anong them dianond and alumna particles are preferred.

Abr asi ves ot her than the above-described abrasives nmay be used together..
Such abrasives are silicon carbide, chrom um oxide, seriumoxide, a -iron
oxi de, pevfaemdunirsid iggenl dttatiadeyf tddramaimwdadhbitdie, meisttami garotede,
si.licon dioxide, boron nitride, etc. These abrasives with a Mdh's hardness
of 6 oramyedt és diahf beuencopetasicags ygmal iquaddidyi.nat naaddithleseiabr asi ves
.may be added to the underlying | ayer as necessary. |f an abrasive is added
to the tislerdad ncrayeryx ibegsestacecidn 24 Fabmuaryi P0chapje cas be

controlled, or the state of protrusion of the abrasive can be controlled.
The pamaster st@eriand ifuardgrieticf tararedfieasiive refpeattcidd yvageedotrmetihe
magnetic | ayer and underlying |layer should be set to optinmmvalues. 5
(Kar borc 8l seduent he aMegidticd ebay enpbad 46 20y ik desordinigonedfiat he
carbon black in the magnetic layer is omtted because it is the sane as
t he contantst desarbtieichad. the (Carbon Black in the Magnetic Layer) of the
first flexible ‘
In the third magnetic recording medium, the Knoop
hardness of the surface is adjusted according the Moh'’ s hardenss
-‘-_‘_i-'j' 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 magnetic 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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' magneti c recordi ng medi um [ Non- Magnetic Layer (Under!l ybg lonha A
description of the non-nmegnetic layer (underlying | ayer)g?l!ga%ﬁi%oped
because it is the same as the contents described in. the [Non-Mgnetic
Layer (Underlying Layer)] of the first flexible nmagnetic recording nmedium
(Non- Magnetic Powder) A description of the non-magnetic powder is omtted
because it is the same as the contents described in the (Non-Magnetic
Powder) of the first flexible magnetic recording nedium (Carbon Bl ack,
etc. i mnthiei dndemnleyiingrtayedindmesom, pthenhdfcknkes scaf ibe Mhawkticetc. in
the underlying |ayer i.s omtted because it is the same as the .contents
descri hegeirn chhebeCailden 0BlSagkn &t cled: t he bddéthipnpgitapes)high the first
flexi ble magnetic recording nmedium [Binders] A description of the binders
i s oni hikettabeecadsetivenigeh? and4 iBekxeal}epB806nt hersfane asovhknesnt ents
described in the [Binders] of the first flexible magnetic recording

- medi unThieAddiotrieyed]f tAidesemnption ret-otrbengddetiivas ipseopibyed, bacause it
S is the same as.the contents described in the [Additives] of the first
fg exi binagiegiet r€csedbiglinrglimeadi itk aNoigh theato ridimowiehei by aparitigf an
additive may be added in any step of fabricating magnetic and non-magnetic
‘coat i ngsawrablin izgdickinoibe abttedinkdrmation of the nmagnetic |ayer, the whole 10
or part of .an additive nay be applied at the sane tine or in

[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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order, depending on the object. [Layer Construction] %ﬂﬁé&ﬁérﬁtéoﬁé‘ of the
| ayer construction is omtted because it is the sanme as e contents
described in the [Layer 15 Construction] of the first flexible magnetic
recording medium |[Substrate] A description of the substrate is omtted
because it- 20 is the sane as the contents described in the [Substrate] of
the first flexible nagnetic recording nmedium [Method of Fabricating the
Magneti ¢ Recordi ng Mediun]. The nmethod of fabricating the fourth flexible
magnet ighapd eanbei digh tiesll 161,06 r the giraseat protenisiion éhthedesathee
preparation of a coating solution for form ng each |ayer, application of
t he coatdmpes@irtdddndd t Taepiidlicesiotiant ghaohi2p dff sabbeativeryi ng,
cooling, cal endering, stanping, post-hardening, polishing, assenbly, etc.
78 24 RlydyadQ88 tihehst epgnét derneanaid pad haderynehy d oeat shguadd

non- magneti c coating of the magnetic recording nediumincludes at |least a

kneadi ng: Pt dhtsipamsivedlwdLp, and m xi ng steps provided before and
after these steps as necessary. Each step 5 may be perfornmed in two or nore

st ages. Ferromagnetar®dpowderck imomheageinet ipoudseria bi nder, carbon bl ack,
an abrasive, an antistatic agent, a lubricant, and a solvent nmay be added
at the.begi nni ng @sthipbeomioddile: abrboy siafk ihrnhaddadghonic dagler nateri al
maybe di vi ded and added in two or nore steps. For exanple, 10 pol yurethane
‘may be il videdcandeadded i ideHmeadiengsstkp,céieents 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
?f} _ (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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di spersion step, and the m xing step for adjusting viscgsFebruadfZ0es _
diispersion. The magnetic coating and non-nmagnetic coating are "kneaded and
di spersed by various kneaders. Exanples of kneaders -15 are a two-roll

mll, athree-roll mll, a ball mll, a pebble mll, a revolving mll, a
sand grinder, a szegvari, a high-speed inpeller disperser, a high-speed
stone mll, a high-speed inpact ..1 mll, a disperser, a kneader,, a

‘hi gh-speed ni xer, a honogeni zer, an ultrasonic disperser, .etc. 20 A nethod
f.or appihe sgme gsdtlicngostentsotessriotd ipathecibiaderd]i aftidue flitrsits
preferable to apply a non-magnetic |ayer coating solution on a substrate,
dry theflstibbieomagretiappcoalingragadtine. | ayer coating solution. Such a
sequential nultiple application nmethod, that is, a wet-on-dry nethod, can
25 enpl oy a convediddir@lvesie. Preferred exanpl es are nethods disclosed in
Japanese Unexam ned Patent Publication Nos. 79 24 February- 2006
3(1991) - 214417 and d26t29p)ri2Hh4422:hd\ sldtiftacee ss irvotthi Digeprimsesssecdn be
performed by a calender, etc. The calender rolls may be forned froma
ph ast i cis e shak, ashilech chasecathedéscesbsdiing theophddytisvesh &S tdpoxy, 5
_pol'yi m de, polyam de, polyimdeam de, etc. In the cal endering process, the
| i ne prigissitr ef isxibilea maagrgetiof SO-dod B0 negliom. preferably 100 to 400 -
kg/cm and.-the tenperature is in a range of 20 to 130 C, preferably 40 to
120 ' C. The nast éloteathatrthehahols @nphoyedf En pdditore mgy H® adpigaet i ¢
transfer is a conventional one. The construction, .material, and
f abri catr amymsthpdoDffaire amsiner megneitéc ané moi-mdgrmttied coatings. |
) 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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(Third Enbodi ment) Now, a third enbodi ment of the presepd Féstigitiops will
15 be described in further detail. Note in the enbodi ment that 'the word
"part" or "parts" represents ",weight part" or "weight parts." [Generation
of Master Carriers] (Sanple A) The substrate of a nmaster carrier enployed a
Ni 20 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 width of 0. 5 gmare arranged between the disk
center and a radiTde pus icdh gehe2@ ttiogd O hmmagaed ichedaitdegpiaineh is 0.3 m
at the radially innernost position 25 20 mmaway fromthe disk center. The
N substoraireadrast iac eeGeltat o6 tlay eraghsafilc magoetiicg 8kRkurkémclades2006 10
15 20 25 layer), which was fornmed at 25C. The layer thickness of the soft
magnet it |Jayeart ias kpeQdimy thepAr aspusper s hgn prtegsurand smikimgXstepéd Pa. (1
.08 mlorr) , and the applied voltage is 2.80 Wcn2 . The Moh' s hardness of
t he surgmaoeiddd teforasthar aater erhadd aiteed BS HecdSaapye Badm sttlee nmast er
carrier of sanple A the surface was treated with an oxygen plasnma to
obt ai n e Mble pehdbdnedsinftwo orTherexygegepar tFeadrquassitries powdes, X 10 Pa
~(0.54 miorr). (Sanple © :
- non-magnetic powder, a binder, carbon black, an abrasive, an
antistatic agent, a lubricant, and a solvent may be added at
the beginning or in the middle of any step. In addition, eadh.
) material maybedividedandaddedintwoormore steps. Forexample,
10 | polyurethane may be divided and added in the kneading step, the-
dispersion 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
"mill, a revolvingmill, a sand grinder, a szegvari, a high-speed
impeller disperser, a high-speed stonemill, a high-speed impact
J mill, a disperser, a kneader, a high-speed mixer, a homogenizer,
an ultrasonic disperser, etc.
'}20 o A method for applying a coating solution is not
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 methods

disclosed in Japanese Unexamined Patent Publication Nos.
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In the master carrier of sanple A the surface was progh#ggughumgg

di anond- | i ke carbon (DLC) coating to obtain a Mh's hardness of

[ Generation of the Magnetic recording nediun] The materials of .a coating
(magnetic coating) for the nmagnetic |ayer and a coating (non- nagnetic
coating) for the .non--magnetic underlying |ayer were prepared as |isted
below. The quantity of each ingredient is a quantity per 100 weight parts
~of ferromagnetic nmetal powder or non-magnetic powder. <Magnetic Coating A>

Hexagorali dam)ium4erT ided 100 parit-s21 80 ace treatnent: A1203 5 w% Si02 2
W% Hc: 3000 Ce Plate size: 25 nm. Plate ratio: 3 us: 56 enu/g 81 24

February 2006 10zl \dnpdtHE o anpaanme @Rk ok@iedNibgpan Zeon)
- 6parts - Pol yurethane resin (UR8200: Toyobo) 3 parts a-alumna (H T60:

Sumi t orgs KdefEalkk B Pahésca Rmdanddlasenagend dorimelerebmen @1bstde) 1 part
Car bon bl ack (#50 Asahi Carbon) 1 part |Isocetyl stearate 5Sparts Stearic
acid 1 magdridd eivhiaH thak Rahkat resisting property, such as epoxy,
5 polyimide, polyamide, polyimideamide, etc. In the calendering
- 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”or“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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Met hyl ethyl ketone 80 parts Cycl ohexane 120 parts <MaghebhSia sNg B>
Ferromagnetic netal powder Conposition: Fe 70% Co 30% Hc: 2300 Ce Myj or
axis length: 0.045 um Crystal size: 120 A as: 150 emufg Sintering

- preventives: 100 parts Al conmpound (Al/Fe: atomc ratio 14%, Y conpound
(Y/ Fe: atomc ratio 7% Vinyl chloride copolynmer (MR110: Ni ppon Zeon) 10
parts Pol yurethane resin (UR8200: Toyobo) 4parts .a-alum na (H T60:
Sumtono Chemcal) 5 parts Dianond (average particle size 0.15 um 1 part

~Carbon Rack (Aalicisald fampon)ad pact  Rhenyd phosphiifeAcidgr 3parts . 82

24 February 2006 |socetyl stearate 5 parts Stearic acid | part Jdeic acid
1 part sdvbat dgrddyd kpfone d4bpaid,s tHY dohgxane 20 RafdssureNar magneti c

Coati ng> Non-magnetic powder: Ti Q2crystal rutile 100 parts Average prinary
parti cle 5t2e0 0. 331 AT FPRA ) CaSUMRCEOBI £8a R 18ELe A92T88 W /Am” .
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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10 15 20 pH. 7; Ti@2 content: 90% or greater DBP oil aﬁ)@]ﬁémb%@(ﬁg to 38
m/ 100g -Surface treatnent agent: A1203, SiO2 Carbon black (EC) 13parts
Vinyl chloride copolyner (MRL10: N ppon Zeon) 17 parts 6 parts 3 parts 6
parts 1 part 1 part 120 parts 180 parts The ingredients of the magnetic
coating A were kneaded wth a kneader and dispersed with a sand ml|.
Simlarly,. the Polyurethane resin (UR860.0: Toyobo) Phenyl phosphoni'c acid
| socetyl stearate Odeic acid Stearic acid Mthyl ethyl. ketone :
Cycl ohexane ( Samplng11oh 125 i gt sld Bphsr QMRILDO : nUppradiwin)c coakimg- wer e
kneaded and dispersed. In the dispersed solutions of the nmagnetic coating
83 24 February 2608 A ratthanen-radret (URSCOAL: Mpyobd)parts of Polayitsocyanat e
were added

a—-alumina {(HIT60: Sumitomo Chemical} 5 parts
Diamond (averagé 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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to the coating solution of the non-magnetic layer, and 44 pastisry b6 :
pol yi socyanate were added to the coating solution of the nagﬁgtlc | ayer A
Furthernore, 30 parts of cycl ohexane were added 5 to.each of the two
coating solutions. Next, they were passed through a filter with an average
bore dianmeter of 1 um In this way, the coating solution for the
non-magnetic |layer and the coating solution for the magnetic | ayer A were
prepared. The obtai ned non-nagnetic | ayer coating solution was 10 applied
on the pol yet hyl dmetcertaghtdtadeatacesubstrate of 62 umin thi cRFé¥$sand 3 nm
in center |line average height so as to have a thickness of 1.5 gmafter
drying. After thetapplicatdich of the non-magnetic |ayer coal i B&r%ol uti on,
t he obtai ned magnetic |ayer coating solution was applied on the
non- magneti ¢ | ay@nel® easitd ng sol ution so as to have a thickheB3r®f 0. 1 m
after drying. After drying., the magnetic nediumwas treated at a
“tenperature of. 9E@mrid etHyInekeirgssure of 300 kg/ cm wi t h 3807 paaltis
cal ender. The magnetic medi um was stanped out to have a dianeter of 3.7
im, and the surfayelwsxpoid shed. In this way, a 3.7-in méeriagtz0
recordi ng nmedi um was obtained. (Sanple 2) Sanple 2 (nmagnetic recording
medi um - i s the san®msnagaple Cdbhtaxgppt that 2 parts of polyisocyanate is
added to the nmgnetic coating A and 4 parts of polyisocyanate is added to
. 25 t he non- magnetdrs-renaid tig: p8dd@4: Febpuaryst2006uiDlds (Shfpikard)s Sanpl e 3
(magnetic recording nedium is the sane as , _

Average primary particle size: 0.035 pum

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 1 except that 10 parts of polyi socyanate i s addeg4 Febiufg 20@89NeEt i C
coating A and 20 parts of polyisocyanate is added to the non-magnetic

coat i ng. (Sanple 4) Sample 4 (magnetic recording nedium is the same as
sanple 1 except that the tenperature in the calendering treatnment is
changed to 70C. (Sanple 5) Sample 5 (magnetic recording nedium is the sanme
as sanple 1 except that the tenperature in the calendering treatnent 1is
changed to 100C. (Sanple 6) Sanple 6 (nagnetic.recording nmediun) is the

sane asi asdnplre-nlag@ieaept codrai ng he 3negret o€ podatiistg vanas echargedded t he
~-magnetic coating B. (Sanple 7) Sanple 7 (magnetic recording nmedium is the
sane ast@Qrsaopkeibgexceptidhadf Zhpanba-obgpekycsbeyanatand ¢ pddéd to the
magneti c coating B and 4 parts of polyisocyanate is added to the

non- magsetpdl wasdd Pgha f Sargatee S)deSarg e (mgnetd caleddrodi of i um) i s
the sanme as 25 sanple 6 except that 10 parts of polyisocyanate is added to
the maghgidici €vayepg .B Rt ROrpard S30bapalsyi Sogykriateanswaddedded 85 24
February 2006 1.0 the non-nmagnetic coating. The obtained master carriers A
- tg C ango syl est kHeo twd avettagbsobdtasnsi stietki n they erede padsadsi gnal

W th i
e E%iough a filter with an average bore diameter of 1 um. 1In this
way, the coating solution for the non-magnetic layer and the
eoating 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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length of 0.3 u mwasmagneticallytransferred. The Knoop,paggiis 0}5 of the
surface of the sanple, Mh's hardness X of the master carri er'?QY ?( SI'N
ratio, and the nunber of signal-transferred sheets are listed in Table 4.
. The S/INratio and nunber of transferred sheets in Table. 4 were eval uated
by the followng nethods. (S/Nratio) The magnetically transferred signal
with a bit length of 0.3 umwas reproduced with an MR head of 0. 5 umin
track width, using a RWM1001 type di sk eval uation device (GQJZIK) and a spin
stand LS-90 (KyodBamipat roni ¢ Systens) Thereafter, the S/IN 15 ratio was
eval uated. (Quality Evaluation.by the Nunmber of Signal-Transferred Sheets)
For each of the rizgnetd & redigacafict hecsadphgsmddiamB ihashagamesiagnal with
a bit length of 0.3 um a servo signal was 20 magnetically transferred.
The magsatple tr anstpt that HE pagnet ©€ pelgordicypmd um addedtioppdéed when t he
level of the reproduced servo signal was 2dB | ower than that of the signal
at the siagmé¢tihg cqdiintg AARNChi28. pames ¢hepalnbercydnsignad addeghsber r ed
media was calculated. ,25 86 24 February 2006 Table 4 Level Mast er
carri eriagnedsn-enagooridt npat 264/ N Nunber of nedi unval ue( dB) si gnal -
' (Sample 4)
Sample 4 (magnetic recording medium) is the same as
samphe1exceptthatthetemperatureinthecalende;ingtreatmeht‘
) is changed to 70%C.
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 is chéﬁged to the
.magnetic coating B.
. _ (Sample 7)
- Sample 7 (magnetic recording medium) is the same as
.20 ' sample 6 except that 2 parts of polyisocyanate is added to the
.magﬁetic coating B and 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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“Sanpl eoh' sSanpl eKnoop  har dnesst ransf erred hardness sh
(kg/ m®) (x10000) 1B61203. 328100< 2B62101. 729100< 3(523%45%%% gy 2000
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. 52101. 130100<
16C9. 53454, 728100< 17C9. 54151. 629100< 18C9. 55404. 228100< It can be
~understood fromthe nunber of signal-transferred sheets in Table 4 that in
t he magnet i god-mepasidi hdmxlirg of the present invention (levels 1, 2, 4 to
-7, 9, 10, 12, and 14 to 18) , which has the relationship of 1 < Y/X 7,
the contact bet werf: he aTRSHEha8BEY €4rasl 4 e teagnehd csamgelordilngonedi um i s
sufficient. The signal dropouts during magnetic transfer are reduced. As a
resul t,g sighatoiaidd tas caistdd e mMianegd.anana 3 iswfafl eiieit aSpliltratio can
be obtained. On the other hand, in the magnetic recordi ng nedia

1engthof0 3;unwasmagnetlcallytransferred. The Knoop hardnes
5 Y of the surface 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_ﬁ "~ 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)
J?} , ' 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
éalculated.

25
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(levels 3, 8, 11, and 13) where Y/ X is greater than the EQR@ ri bed
range, -t he contact between the master carrier and the %%g§@¥? regording
medi umis not sufficient. Asa result, 15 signal -dropouts occurred during
magnetic transfer. Sufficient 87 24 February 2006 signal quantity and a
sufficient S/Nratio were not obtained. As set forth above, in the
above-described third flexible nmagnetic recording nedium the relationship
between the Moh' s hardness (X) of the surface of the naster carrier and
the Knopgbharginess (Y kg/an) of the surface of the nagnetrc recordrng

medi um-° representedas |6 Y/ X Theref-ore—the /.t. ...ﬁ cont-agt
bet weer| 't e Tﬁ%‘ﬁﬁr Ea’f’f’leér d‘?ﬁg}??‘r’ec ﬁ‘?acgoﬁé!t“i’% rec zriéer d@e %@D e |made
~sufficilent. Ag ngbl' e§finls STl ¢ ARyt t?ar‘dﬁé'ss”“ preyented § 5%}59&%{”' ng
in magrietic 0 iLhahsferred to e nggnetic recordi ng medipE@:s and

si gnal quant can be enhanced. . Vow u@/@@ﬁcrrptron wi Il lbe giygn)of| a
fourth |fl exi bI e magneti c rlecordi ng nedium In tlhe fourth |flexible nggnetic
recordijng nmedium_ajfirst cijoating polution for florm ng the 15 non-nagnetic
‘layer .dqontaips & finqst éubrjicant ip a ratge of 1 313 |2@8wt|% of1afen- mggneti c
powder [cohtal ne® in the6non-na net|c qug . A detond é&datli ng ¥éKutidgn for
form ng the pragieti¢ | a§er | cohtai ps a s€cond ILb?150ant2°Wm ch j% 1/4 |or

| ess of] t e First Ilubr cag quantityﬁ The fijr t7 an gsecon 38 bri dants
are 20|l iguigds %{ altenpergturg at|whic he magngti ¢ ;Zransfer 1dos '
perforne The tenperatgre Jat which the jmgnetiq jrsansfgr [is peeforned is
20 to 235G The aboveé-descrijbedg!| ublicantg are natg. 4 iimiged i f tdhey arje

liquidg at the aboveg-descrijbedit enperat uree. 5.0 | 27 100<
[ 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
5 -. ‘recording media of the present invention (levels 1, 2, 4 to 7,

9, 10, 12, and 14 te 18), which has the relationship of 1 = Y/X
Thﬁ : '5 7, the.contact-between the master carrier and the magnetic
'recording medium is sufficient. .fhe signal dropouts durihg
-rmagnetictransferarereduced. Asziresult,signalquantitycan
10 be enhanced, and a sufficient S/N ratio can be obtained.

On the bthef hand, in the magnetic recording media

- (levels 3, 8, 11, and 13) where Y/X'isrgreater than the
above-described range, the contact between the master carrier
andthenmgneticrecordingmediumisnotsufficient. As aresult,

15  signal dropouts occurred during magnetic transfer. Sufficient
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25 For exanple, fatty acid ester is preferable. Fatty qﬁiﬁﬂﬁg Eén enpl oy
fatty aci.d esters, which 88 24 February 2006 consi st of” nonho 8 atty

aci ds of carbon nunbers 10 to 20 and monohydri ¢ al cohol s of carbon nunber s
3 'to 12. Exanples of alcohols that are used as the material of fatty acid
ester is nmonohydric al cohol (such as ethanol, butanol, 5 phenol, benzyl

al cohol, 2-nethyl butyl al cohol, 2-hexyl decil alcohol, propylene glycol
nonobutyl ether, ethylene glycol nonobutyl ether, dipropylene glycol

monobutgyl r%tlh%fuarﬁl%ﬁ‘)éln@% sAkEYEel e ARNOPNt ¥ £ Y hh%rr,e sokubptaaheahol , etc.)
, and polyhydrlc al cohol (such as ethylene glycol, diethylene egcoI

neopentyl 10 gl yCOlgeglai8 M BbodRd Ser BirARLdeL viakyesrd Exarml es of
fatty acids are acetic acid, propionic acid, octanoic acid, 2-ethyl

hexanoi g agci &ﬂ éjtlaf?'&céwﬂrx%t e B%nd, thu%t %ﬁ'a(ﬁl@ﬁbﬁlppﬁéﬁkébﬁ acid,
beheni ¢ aci ar ac |c acid, oleic¢ acid, ‘l'inol ei ¢ acid, linolenic acid,

el ai di Ctl*?eci\ﬂﬁeél hQPéhé% 1&?%@95&'@&@&&@ StUeheasa Ak Fid0laies agid, and a

m xture of Exanpl es of fatty acid esters are butyl stearate,

but yl | [
Ss DUl Yl SR hd BRIy SLAFY° ot HeeRS oBT¥hesheBRALSe e
but yl ga%éafcffnrﬁ méd%@yis he f%%ﬁg}%bata@ 8§, sayyxkuse 20, duty| rakearate

and bu ato ut oxy et stearate, 2-butoxy-l-propyl stearate,

di pr Opylﬁﬁﬂ&%nﬂm%weﬁ ht‘?lre @At 84 Mt sheakhe Ashdetdket hyl

glycol mtato hexanet hyl enedi ol acylated with nyristic acid and
di esteridd£dyin (ﬂa%cﬁﬁﬁ@rcaqp%o&lggé sHehiaseAp. ol@ate rekudkyceiyha125 Wien

- rmagnetic recording nedia are used under high humdity, the hydrolysis of

. fatty %ffdlxﬁﬁésefcé}f U eSHred ¥om occurring in magnetic data

-~ 10 transferredto the magnetlc recordingmedium, and signal quantlty

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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89 24 February 2006 alleviate this hydrolysis, it is pr gﬁﬁ@&g hes sel ect
the isonetric structure and branch position, such as the bran ﬁ, strai ght
chain, cis-trans, etc., of fatty acid and al cohol. An organic- sol vent that
is enployed in the present 5 invention can use, at an arbitrary ratio,
ketones (such as acetone, nethyl ethyl ketone, diisobutyl ketone,

cycl ohexanon, isoboron, and tetrohydrofuran); alcohols (such as nethanol,
et hanol, propanol, butanol, i sobutyl alcohol, isopropyl alcohol, and

met hyl cycl ohexanol ); esters (such as nethyl acetate, butyl 10 acetate,

i sobut yFOREE Rt TPIGPREHFI fakkY Al A%y FaFRRR et VgFgcdl 2aet ate) ;

gl ycol ether systens (such as glycol dinmethyl_ether, glycol nonoethyl

et her, BPRRRAVETLC a2 bRRlTES Hr R PONUMRRER B 4° benzen, "t ol uene, xyl ene,
cresol, and chl orobenzen); chlorinated hydrocarbons (such as, nethyl ene
chloride, ethyl efeanlehpdr flechehs ddittt effatrdASdEle M HRBEDY ME et hyl ene
.chi orohydrin,, and dichl orobenzen); N, N-dinethyl formal dehyde; hexane; and
~ so on. 'é%iéaG#&aﬁﬁ’fcerséF\?@ﬁ@y@élﬁo%l%@%lys(sﬁégcﬁs ?Bh%ol_mé%tﬁ@ ¢ The
organic solvents, in addition to their main_ ingredient, may contain

i fpur i tPeeNQlicPeiewl pecaherl, anmehbyacPrBY R Brdriet 2 %siYde dPEdt i on
.production, a deconposition product, an oxide, noisture, etc. These

i mpur i t3ERCRe ke JrEFRY NS BV SR Do HEL Heh g t9idYY Jie St 10 wt % or
| ess. The organic solvent that is enployed in the present  invention may
vary i meGeRIEnE eghgat i dAP IR e 9%‘3%@%&‘?%“3’2’5‘?@%’5@rdléﬁé‘ytlﬁé_‘e

non- magnetic | ayer. For instance, the magnetic |layer may contai n a sol vent

with a RHEFPLEICRGtY ebheRhatide an! 24 Fdrluafyc2boen polyhydric

alcohol fsuch.as ethylene glyceol, 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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surface stability. The non-nagnetic |ayer may contain a2 pémg&% Bt h a
he s

~high surface tension (cycl ohexane, dioxane, etc.) to- ance tability
of a coating, or may contain a solvent wth a high solublllty to increase
its fill amount. 5 The fourth nmagnetic recordi ng nedi um of the present

invention is basically the sanme in construction as known nmagnetic
recordi ng nedi a except that the above-described lubricant is contained in
the magnetic |ayer and non-magnetic |ayer by a predeterm ned quantity.

AnDNg - tAETR v 8t SBGNES | IeydesDfsH 019 e di 41rp AF adb e slidealdot e oyed t hat
has a practically non-magnetic layer (underlying layer), and a nagnetic

| ayer fDgsmsl o therudan:dagnetiad @y foAnd dJvidsie e/ amgmeiinehpowder  or
ferromagneti c hexagonal ferrite powder distributed in a binder. 1In this

magnet i gt ¥ £LeH i dteh IR &8 - it hend i ekhes o ofrdite, naginetdrd B dayar. can be
made 0.5 gm or less. In addition, it has high nechanical strength and is

excellent in surfpape;xsjmmdﬂmsfentmefaﬁif are enidl s imRGHRL Eﬁ'ers%@l(ﬁrdl ng
mediumis enployed, a™ |j nmagnetic recording nmediumw th a high recording

densi t yi apshti @icafusabidd 4 2680t P rohtaiiBe ket ot A P EH BE R toXAND| e of

this magnetic recording nedium w | hereinafter be described in detai

[ Magnetn&e gy eEhyA iashild Pl 9BoBht e dRERst & ci@uéﬁahénpmsbb@@omcause it
is the sang as tKe contents described in the [ Magnetic Layer] 25 of the

first fdmxidderomeanelterdecordidshamdi wacdh2hdahary A96o1,

(Ferromagneti c Powder) A description of the ferronmagnetic pomder is onltted
becausgidpdrfol hemsamrBS 14880t etcoHiascridgs-dgy it ke cohol, and

b . methyl cyclohexanol): esters (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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(Ferromagnetic Powder) of the first flexible magnetic r i medi um
10/ (Abrasi ves) A description of the abrasives is onittgggéggg égBPt is the
same as'the contents described in the (Abrasives) of . the third flexible '
magneti c recordi ng nedium (Carbon Black in the Magnetic Layer) A
description of the carbon black in the magnetic layer is omtted because
it is the sane as the contents described in the (Carbon Black in the
“Magnetic Layer) of the first flexible nmagnetic recording nmedium 15

[ Non- Magietaee lsys@yi 1G0Wrder ik i@ ri-aieeinkdt 1201 Avde st Pbhoi b ddlrent
non-magnetic |ayer (underlying layer) is omtted because it is the sane as

the coniefhsadesehi bedrats t&esidonidMpanehégahayedibkisler | yiag) Layer)] of
the first flexible magnetic recording nedium (Non-Magnetic Powder) A

descri pthRan6é the SOELIBRIPPILE POYSIEEinG, ObF thef checause idolivedthe’ sane
as the contents described in the (Non-Mgnetic Powder) of the first

f1 exi bl @i pRYAEkI ghr €606H1 DOty Nedi L r2bsé Caehon; Bl agkout c. i n the
Underlying Layer) A description of the carbon black, etc. in the 92 24

Fgbruary 2006 5 urgerdgiirith hdyeletis B8cbied nbesadseml bfithd hrsum: as the
contents described in the (Carbon Black, etc. in the Underlying Layer)
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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of the first flexible magnetic recording medium [Bindeps emﬁ ﬂﬁﬁﬁﬁlptlon
of, the - binders is omtted because it is the sanme as the contents descri bed
in the [Binders] of the first flexible magnetic recording nmedi um

[ Additives] A description of the additives is omtted because it 10 is the
same as the contents described in the [Additives] of the first flexible
magneti c recordi ng nedium The nagnetic |ayer and underlying | ayer of the
‘magnetic recording nmedium in addition to the aforenentioned |ubricants,

may contain a w deealdniichedi @ddiddenas having an static charge 15.
prevention effect, a dispersion effect, a plastic effect, etc. Exanples

are silicon oil; ASHEEEQEpQELan\bHH?e E%lr‘%rorrﬁ%\élﬁ’lcfﬁe%éferai% %m@@'eh' ed

sil'i con; quorlne contal ned silicon; fluorine-contal ned al cohol

f '“Or!%%ccaQiE@'ﬂe%esé sa 'a/eloke{ orPU M ¥ Ao J]%k I;phogphat e and an

al kali metal salt 20.thereo fate an netal salt

thereof, i fic
aci d; pﬁfﬁ"ﬁ%ﬁorfggﬁétﬁwﬁ%% 5 f@?&%&‘?%@aﬁ%‘w RERROSERY
ps et hylhepzenphosphoni ¢ aci d; phenyl hosphi ni ¢ acid; ami noqui nones; various

sil ane coupling agent; titan coupling 25 agent; and f1 uori ne- cont ai ned
al'’kyl sal fate and @ap,al&alisymetal salt thereof. 93 Al or some of the
above-descri bed ad |t|ves may be added in the step of generating magnetic

and non- magnet i CACQQEbﬂﬂﬁtloﬁ%feei?éTB{})a% Stl%re Qr&n £a3 HMRIR dditives

are mxed with a magnetic substance ore nea Ing step, a case where

addi ti vesinargamddad thl BonteRtefadknepdiag & 'Eﬁ@n%fa&kpééﬁ%cfeth@ bi nder,

By third flexible magnetic recording medium.

10 | (Carben 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 reeording 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

;jﬂ . in the [Non-Magnetic Layer -(Underlying Layer)] of the flrst

flex1ble magnetlc recordlng medium.

20 ' (Non~Magnetic Powder)

A description of‘the'noﬁ—magnetic powder is omttted
because it is the same as‘ehe contents deseribed in the
‘(Non;Magnetie 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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and an organi c solvent, a case where additives are addeﬁi4 I.g lzcgogger sion
st'ep, a case where addltlves are added after dispersion, an case where
addi tive are added i mediately before coating. -In addition, after
formation of the nmagnetic |layer, all or sone 10 of addltlves may be used at
~the same tine or in sequence, depending on the objects. [Layer
Construction] A description of the layer construction is omtted because
it is the sane as the contents described in the [Layer 15 Construction] of
the firsidddexidy eaegned baitecondicagseelli um ti20shBubkst the eonténdescri ption
of the substrate is omtted because it is the sane as the contents

descri h@gkdriide rSuhsd r@zeboof Bilhek,fetst {ih extidlmdmgneinc Lagean di ng

medi um. [ Met hod of Fabricating the Magnetic Recordi ng Mediuni] The nethod
of fabrdégathdoriher seeond: fd axddier imgneid elideeamdiyg nedi um of the
present invention includes the preparation of a coating solution for

form ng each | ayersindyy¥]i cation of the coating solution to the substrate
orientation 25 treatnent, drying, cooling, calendering, stanping,

post - har deni ng, poHeshirAgtiasserns behaer84i 24nfievatabyca006 fhesstep of
generating the magnetic coating and non-magnetic coating of the magnetic

r ecor di g RRdicUas i veasendt deastivedkneathad mirnrs difspes fieststep, and
~mxing steps provided before and after these steps as necessary. Each step
5 may belperdos I'fﬁbﬂétitd\l}:éﬁofm[@ Sieariagn. Ferromagneti ¢ powder,
non-magneti c powder, a binder, carbon black, an abrasive, an

[Additives]

“i} | | A description of the additives is omitted because it
.‘10 ' is fhe same as the éontents 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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antistatic agent, a lubricant, and a solvent may be ad Qﬁufgag(peglnnlng
or. in the mddle of any step. In addition, each materia % di vi ded and
added in two or nore steps. For exanple, 10 pol yurethane may be divided and
added in the kneading step, the dispersion. step, and the mxing step for
adj usting viscosity after dispersion. The magnetic coating and

non- magnetic coating are kneaded and di spersed by vari ous kneaders.
Exanpl es of kneaders 15 are a two-roll mll, a three-roll mll, a bal

mll, a pebble mAll o v viNghei hbove-a88dr ghbadeddi ai sZegmway ine a

hi gh- speed 20 inpeller disperser, a high-speed stone mll, a high-speed

'”paCtadﬂéélnﬁw@éﬁﬁﬁ§§@eﬁ%ﬂ@ﬂ%ﬁ#ﬁagﬁbﬁﬂ@ﬁndm@@dmﬂgm%t;c&duﬂm@ﬁﬂlZer
an-ultrasonic disperser, etc. A nethod for applying a coating solution.is

“not  pardid cataid de | ithaded. atd & dHed arHatk Ridiogives fadrsmiceat iwigh sol ution
_for the non-magnetic layer is first applied on the substrate to forma

non- m%ﬁéFﬁet%%hbsA%h%b B A xBgAehyG tdpyLEaks whieirehddia iseeond
coating solution for the magnetic |layer 25 is applied on the non-nagnetic

lgyer (dx&.addeRt 18Na iep aFPkheatiifg)a mEigRtid ¥ubgthdcperd witkikrnd a
surface formation 95 24 February 2006 treatnent is perforned. In the

vet - on-Wet APRJdEAIORIRIY, a theet hhekaesadotihe apgnedd«d liayer can be
made uni form The surface formation treatment can be performed by a

- cal endedi sgdies Ll 806! of @A SwhEeehardTRd vielkiRala pHag bife et iffdeddsiony Wwhi ch
has a heat resistinng property, such as epoxy, polyimde, polyam de,

pol yi maean €8se ahiferd BRIJiit&ePs EE U @A Sninddd at@ngebe 06r&Qdaai3@Q kg/ cm
,preferably 100 to 400 kg/cm The tenperature
‘ In addition, after formation of the magnetlc layer, all or some
10 . of additives may be used at the same time or in sequence, depending
| on the objects. |

[Layer Conétruction]

A description of the layer construction is omitted
because itlis the same as the contents described in the [Layer

15 Construction] of the first flexible magnetic recofding medium.
| [Substrate]

A description of the substrate is omitted because it
is the same as the conteénts described in the [Spbstrate] 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

‘preparation of a coating solutibn for forming each layer,
applicationofiﬂuacoatingsolutiontotﬁuaSubstrate,orientation‘
25 .+  treatment, dfying, cooling, calendering; stamping, |

post—hardening, polishing, assembly, etc.
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is in arange of 20 to 130 C, preferably 40 to. 120 C rlptlon
wid | be given of a nethod for 10 pre-fornmatting a nagng%r%brréz%éléng

medi um by magnetic transfer, utilizing a master carrier. As shown in Fig.
2A, an initializing .field HL. is first applied to a magnetic recording
medium 1l in one direction along the direction of the data track to perform
initial nmagnetization. Next, as shown in Fig. 2B, the magnetic 15

recordi ng surface of the magnetic recording nedium 1l and the soft nagnetic

| ayer - 22 of the miler acegpict lgnddgridove tist rergnetofc tdoamtmwigalardl sk 21 of a
master carrier 2 are brought into intimate contact with each other. In

t hi s strairesmaayrddtainsfcentfinel dfHohe nagrapgld edcomdihg opposh tiemadiudect | on from
the direction of the 20 initializing direction to perform magnetic

transfeit 1Asad eskneadiag shewn andEsger2Condatep camnesponding tepst he
| and/ groove pattern .of the master carrier 2 is transferred magnetically to

- the reo@didg peface andabatér ackgsofs tidps magnetessaegor diath magicum 1.
Such ‘a. magnetic transfer nmethod is disclosed, for exanple, 25 in Japanese.
Upexammsd beapent ol tattiwn Nomokd: £4988F.- -HdvBiiagnditic poprdefrgr abl e
that the preformatted magnetic 96 24 February 2006 recordi ng nedi um be

t r eat echoM-tnadieaiic fwexamd &idder, prafmsmadlack Megnetdrasieegr dimg medi um
~is held for 1 to 96 hours (preferably 24 to 48 hours) at tenperatures in a
range aintiktdtnd2edpr of angiticahit t ankdCO)sdfteart megnédd addeahsfter. Wt h
5 such a heat treatnent, the lubricant contained in the non-magnetic |ayer

is easithe mevEGrtiang be snrtﬁéenicﬂmmaiﬂ anlyageep .of Th heddimignst iematecor di ng
medi um and therefore, the durability and flawresisting property of the

- magnet inga teaciordhang beedivimezband badedharm&dorﬁbh:erstcﬁisa. i Foregratdleal |y
‘transferred by the master.
10 polyurethane 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 é two-roll mill, a three-roll mill, é ball mill, a pebble
| mill, a revolvingmill, a sand grinder, a szegvari, a high-speed .
.impellerdisperser,atﬁgh—épeedstonenﬁll,eahigh—speedimpact
: 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,dryingtnsperformédandjasurfaceformation
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10 carrier, a lubricant is nmoved to the surface (magnetpgrbeyigR)2o08f the
magnetic recording nedium As a result, the lubricant in the magnetic
recording mediumis prevented from being noved to the naster carrier, and
the long-termstability of the quality of signals recorded on the nagnetic
recordi ng medi um can be 15 achieved. Wth the |ubricant noved to the
magnetic |ayer, the object of enhancing the durability and flawresisting
property of the magnetic recordi ng nedium can be achieved. [Fourth

Enbodi nenéd o i bewrbRmeaodiieiHe @btt-be-Rieesepplisyendhaiedist, 20
‘conparative exanples will be described in further detail. Note in the

enbodi et £ HBEkA&es WO dehiPardgndFid PRAYSY ELPIBSeidde UNBEQhh. part” or
"“weight parts.” The materials of a coating (rmagnetic coating) for the

-magnetic layer anghad (A3tHd0 foRaRTIRGNC 6 theall BEh HOrpdMeormdd by
non- magneti ¢ underlying |ayer were prepared as listed below. The quantity

of eachy bRgEAAEENt TiSe BaUHARLING NG a HO@ oWRicdt r S a 24 abehicud e 2006, 5 10 15
20 25 parts of .ferronmagnetic netal powder or non-nagnetic powder

o e o o o RGN0 008 g RsCOPRE) IpSmy it ©0

- polyamide, polyirq;i.deamide, etc. .The line pressure is in a range

of 56 to 500 kg/cm, preferably 100 to 400 kg/cm. The temperature

is in a range of 20 to 130 C, preferably 40 to 120 C. o

| Next, a description will be given of a method for

'10 .-pre—formattinganwénetiérécordingnediumbynmgnetictransfer,
utilizing a master carrier. Asshownjleig.2A,aninitiaiizing

field Hip is first appiied to a magnetic recording medium 1 in

oné 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 recording 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

v%fﬂ _ céntact with each other. 1In this state, a transferlfield Hau
is applied in the opposite difection from the difection of the
IHZQ _ :1initializingdirectiontoperfonnmagnetictransfer. As aresult,
| asshowninFig.20,datacorfespondingtptheland/groovepattern

of the master carrier 2 is transferred magneticaily to the
' 'recording'surface (data track) of'thelnaghetic.recOrding'medium

1. Such a magnetic transfer method is disclosed, for example,

"25 in Jépanése Unexamined.Pateﬁt Publication No. 11(1999)~117800.

It is preferable that the preformatted magnetic
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Crystal size: 120 A us: 150 emu/g Sintering preventivesy dBQ,Ppsdds A
conmpound (Al /Fe: atomic ratio 14%, Y conpound (Y/Fe: atomc ratio 7%
Vinyl chloride copolynmer (MR110: Ni ppon Pol yurethane-resin (UR8200: Toyobo)
a -alumna (HHT60 : Sumitono Chem cal) D anond (particle size 0.15 ,um
Car bon bl ack (#50: Asahi Carbon) Phenyl phosphonic acid |Isocetyl stearate.
Stearic acid Odeic acid Methyl ethyl ketone Cyclohexane <Magnetic
Coating B> Hexagonal bariumferrite Zeon) 10 parts 4 parts 5 parts 1
part 1reeerdidypeedbumbearteatdd paith Hepart Fbi0 epamtrsle,2Ghepart s
| preformatted magnetic recordingwnediuﬁlis ﬁeld.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
magﬁetic regording medium, and therefore, the durability and
flaw-resisting property of the magnetic recording medium can
:”j be enhanced. Afterdataismagneticallytransferredbytheméster
10 carrier, a lubricaﬁt is moved to the surface {magnetic layer)
‘ of thé magnetic recording medium. As a result, the lubricant
in the magnetic recording'medium is prevénted from being moved
tothenmstercarrier,andthelﬁng—termstabilitycﬁfthequality
of signals.fecorded on the magnetic recording medium can be
15 achieved. With'the lubricant moved to the magnetic layer, the
object of enhancing the dﬁrability and flaw-resisting property
1of the magnetic recording mediﬁm can be achieved.
[Fourth Embodiment] |
Now, a fourth embodiment of the present‘invention-and
',ZQ " ‘comparative examples ﬁilj.be described in further detail. Note
in the embodiment thét 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 listedrbelow.

The quantity of each ingredient is a quantity per 100 weight
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100 parts Surface treatment: A1203 5 wt o, Si02 2 w % bia FeBREAR, S6e98 24
February 2006 10 15 20 25 Plate size: 25 nm Plate ratio: 3 6s: 56 enu/g
Vi nyl chloride copolyner (MRL 10: N ppon Zeon) 6parts Pol yurethane resin
(URB200: Toyobo) 3 parts a -alumina (H T60: Sum tono Chemical) 5parts -

D anond (average particle.-size 0.1 gm 1 part Carbon black (#50: Asahi
Carbon) 1 part |Isocetyl stearate 5 parts Stearic acid 1 part Jdeic acid
1 part Methyl ethyl ketone 80parts Cycl ohexane 120 parts <Non-magnetic
Coat i ngB3Rh- hghef rerganrieic meiopl drguderl utHqe MO ke Powast age
primary particle size: 0.035 gm Specific surface area by BET: 40 nR2/g pH
7:.Ti 02 content: RGRRtIR RarirmBP0i| absorption 27 to 38 m/100g Surface

treatment agent: A1203, Si02 Carbon black (EC) 13 parts
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 A) 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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Vi nyl chloride copolyner (MR110: Nippon Zeon) 17 parts 2£ebyrubgidbage resin
(URB600: Toyobo) 6 parts Phenyl phosphonic acid 3:parts |socetyl stearate
6 parts Oeic acid 1 part 99 24 February 2006 tearic acid 1 part Methyl

et hyl ketone 120 parts Cycl ohexane 180 parts- [Ceneration of the Master
Carrier] 5 The substrate of the master carrier enployed a NI substrate,

whi ch was generated by a stanper generation nethod. More specifically, the
di sk-shaped Ni substrate has a | and/groove pattern, in which radial |ines
with a wdth of 0.5 gum ar @l@atearsjed: P&t ween the di sk center and a radi al
position of 20 to 40 mm 10 and the line pitch is 0.3 umat the radially
innernost position 20 nm &d@Ee mehitdte 3di sk center. The Ni substrate has a
FeCo3Cat o layer (soft nmgnetic |ayer), which was formed at 25C. The '
t hi ckness of the soft namgnetsc¢ bayemuig 200 nm the Ar sputtering pressure
is 1.5 X 10 4 Pa (1.08 mlorr)- , and the applied voltage 15 is 2.80 WcnR.
(Sanpl e 1) The i ngrefi enierbie chpohngast(MB1dGatNippon ieer) knéadedts with a
kneader and dispersed with a sand mll. Simlarly, the ingredients of the
magnet i ¢ coat i ng B ke tienen gresdine ntBR&F0 20 Tdywwbedn- magnet i 8 pegdts ng wer e
kneaded and di spersed. In the dispersed solutions of the nmagnetic coatings
A .and-B-and the o@oenimagneti(HIT6AtI Agmitid8mpaChsmbEappl yi socyampatrsnere.
added to the coating solution of the non-magnetic |ayer, and 4 parts of

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 - Isocetyl stearate ' 6 parts

Oleic acid _ | - 1 part
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pol yi socyanate were added to the coating solution of thgﬁg&gg@iﬁm 5 layer
A * 5 parts of polyisocyanate were added to the coating solution of the
magnetic layer B. Furthernore, 30 parts of 100 24 February 2006 cycl ohexane
were added to each of the three coating solutions. Next, they were passed
through a filter with an average bore dianeter of 1 ,um In this way, the
coating solution for the non-magnetic |ayer and the coating solutions for
the magnetic .5 layers A and B were prepared. The non-magnetic |ayer

. coating solution, tedtk m@idn the pol yet hyl enet erepht hal at elsBBstrate of
62 gumin thickness and 3 nmin center |ine average height, was applied to
have a thicknessMethyl thyhikeforRying. After drying, thebmagtved 10
magneti c l-ayer coating solutions were sequentially applied on the

non- magneti ¢ | ayefyelbhe#gn®ol ution so as to obtain a thickdfegartef 0.1 um
after drying. After drying, the magnetic nediumwas treated at a
tenperature of 90GGerrratiomeohrides Mastdr IBOCKEIm with a 7-roll

cal ender. The nmagnetic nedi um was stanped out so 15 as to have a dianeter
of 3.7 in, and thEhgwikalerake @blilkhathstay dnrrimyramioiadmsr devi ce
descri bed below, a servo signal was transferred magnetically to the '

" . obt ai negubaghatee whidihumas geperanagrey iscstranefegene hat herlinghhggs i nserted

intoa 3.7-in cartridge with a liner installed inside (Zip-disk cartridge
20 pr od¥ierd sbgcidregaly &l P elieserped¥d swbsitanitediaparkanddsrovsper at ed.
In this way, a 3.7--in magnetic recording nedium (disk) was obtai ned.
(Sanpl esafteonlip Bangl gsd2af ol iesaweth hewsdine 040 sanph ere aaxwated he 25
quantity of isocetylstearate added to the magnetic coating A
! between 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

100




and the non-magnetic coating, listed in Table 5. 101 24 helpyanyocAa06
(Sanples 12 to 15) Sanples 12 to 15 are the sane as sanple 1 except that
i socetyl'stearate to be added to the nmagnetic coating-A and the
~non-magnetic coating is changed to fatty acid ester listed in Table 5 an d
the described quantities are added. (Sanple 16) Sanple 16 is the sanme as
sanple 1 except that heat treatnent after nmagnetic transfer is not
performed. (Sanple 17) 10 Sanple 17 is the same as sanple | except that the
t enper atbréohaxene wewne addsd vencaghtef theghbtriee trahshersélutigmanged to
700C. (Sanple 18) le 1 except that the nmagnetic Sanple 18 is the sanme as
sanp 15Nes&ti hheR werehpageddt bhrbeghagntilceroat tingal. aved:Segplbesreld to 2
8) Sanples .19 to 28 are the sanme as sanple 1 except the quantity of
I socet yHstamatateofdtednt.o Thethhgnesyc coatcomt g smbutiven none magneti c
coating, listed in Table 5. ~20 The kind and-quantity of fatty acid ester
i n the nagneégonetiaykbayandmdrilrmagrettiiag apéntionshéosatipd esggrwddtc o
treatment conditions, quality evaluation by the nunber of signal-transf
ebred shagess andnduBabeket prapereédsted in Table 5. The nunber of
signal -transferred sheets and running .25 durability were evaluated by the
fol | ow ng net hodsThe (@raimagneivial llayeoncdyt g shimddongf obtained on
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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102 24 February 2006 10 Signal - Transferred Sheets) For Q@q‘ng,qlfag}mssarrpl es
havi ng'ia signal of line recording density 90 KFClI by the magnetic transfer
device in the above-described nethod, a servo signal was continuously
transferred. The magnetic transfer to the magnetic recordi ng nedi um was
stopped when the | evel of the reproduced servo signal was 2dB | ower than
that of the signal at the starting point. At this tine, the nunber of
signal -transferred nedia was cal culated. (Durability under Cyclic
Envi ronnment) For eEanplsfs thie tmgreti ¢ nedia of the obtained sanples 1 to
28, a signal with a bit Iength of 0.3 gmwas transferred - by the generated
master carrier. AamgrlamdRetcli maestbe, same sigsalphes] repraadutddtf rom each
of the magnetic nedia with an 15 MR head of 0.5 umin track width, using a
- RWA1001i syt Yl steasvied Uat benadded cleo (WA mdpnatd cacspt ingtfamgid $he0 ( Kyodo
El ectronic Systens). The nmagnetic transfer to the magnetic recording
medi umnavasnagopped adednintdhe d ehehgefl thefaepy ctuo@esigmdlisteAAinnas  2dB
| ower than that of the signal at the starting point. At this 20 tine, the
- niinber Tblsd gnadnd rins faes edivaetli quardsi toia < d 13t edlde?b 103 24 February 2006
Tabl e 5 anpl eMagnetic Fatty acid ester in Fatty acid ester in
S - (Sample 16)
Sample 16 is the same as sample 1 except that heat
treatment after magnetic transfer is not performed.
o (Sample 17)
10 ' Sample 17 is the same as sample 1 except that the
temperature in the heat treatment after magnetic transfer is
changed to 70C.
(Sample 18)
Sample 18 is the same as sample 1 except that themagnetic
15 coating A is changed to the magnetic coating B.
-(Samples 19 to 28)
Samples 19 to 28 are the same as sample 1 except the
rﬁﬁ _ quantity of isocetylstearate added to the magnetic coating A
and 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
. signal-transferred sheets, and 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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Heat Number of Du- coatingthe magnetic |ayerthe non- magpg¥esruary 2006
| ayertreat-signal-rabil- Quan-t Quan- nent transferred KkindKindity
Kindtity condi-t sheets ity [part( [part( ions(X10000)(hr) s)]s)]
1Al socetyl stearatel.5lsocetyl stearate6.055C24hr 100<1500< 2A' | socetyl
stearatel. Ol socetyl stearate6.0551C24hr 100<1500< 3Al socetyl

st ear at e0. 5l socetyl stearate6. 055C24hr 100<1500< 4Al socetyl

st earat e0. Ol socetyl stearate6. 055C24hr 100<1500< 5Al socet vyl

st ear at 8292 §otER P E_FERT a? 682 BB5C24hr 201500< 6AI socet yl
Stearatel. 5l socetyl stearatel0.055C24hr 100<1500< 7Al socetyl )

st ear at el. 51 socet§PT §peR Pt ESIEBESARR YOI PS5O BIP§ ddBpyiecording
stearatel. 5l socetyl stearate20.055t24hr 100<1500<_9Al socet yl

st ear at 83051 §¥c 8P yKFGE ay at 22 e olh r 100 590 L0 okt ite
stearatel. 5l socetyl stearatel. 055C24hr 100<500 11Al socetyl

st ear at @20%¢ s8R eE Y1 PeE cap i . SH5TDUTR 190EIDD IFABRATDY WWHMAt el. 5But oxy

st ear at e6. 055C24hr 100<1500< .
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 pm in track width, using a RWAlCO-l type disk
- evaluation dgvice (GUZIK) andaspin standLS—QO (Kyodo Electronic

Systems). Themagnetictransfertothemagneticrecordingmedium

.;'--".1'_} 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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13ABut oxy st earate2. 0But oxy stearate6. 055C24hr 201500< 1AAPetruagra00Britol -
1.5Pent'aerythritol - 6.055C24hr 100<1500< t et r apent anoet ot et r apent anoet o
15APent aerythritol - 2. 0Pentaerythritol- 6.055C24hr 101500<

t et rapent anoet ot et r apent anoet o 16Al socetyl stearatel. 5l socetyl

st ear at e6. ON0100<1200 17Al socetyl stearatel. 5l socetyl

st ear at e6. 055C24hr 100<1500< 18Bt socetyl stearatel. 5l socetyl

st earat €6. 055C24hr 100<1500< 19BI socetyl stearatel. Ol socetyl

st ear at B8P BB5€24hr 100<1500< 20Bl socetyl st earat €0. 51 socet yl

D

~ Ste mﬂIeE‘:PMthanlrhfaﬂ.ﬂythéﬂd)&Ad& Znl Bl SOCedcy] aSE @adedlifU. Ul 3@ o8l €0. 190
- 24hr 100<15001922Bhs seanttyit lavepar at o LR onmednetic davenr atf 68at-05 br 1015081~
238 socefyl st earat®l. 51 socetjyia"st p&Pat e10. 0551 18051506525, 2481 sigght vl
stejaratel. 5l socet yl stearat ell5pf355C24hr 100<1500KpZ5BI s@cet yll (x 10000y
stefarat el. 51 socetyl stearat e20!055C24hr 100<150. 021 268l socet lyl
st e@r gt e ST FUCHEhceoiERERE RS 05 S LA HOORIa0= 2 BISPERLY 1oo< 1550<
- stearatel. 5Iso0cC ISébceS\jl&'iéﬁ_Eth. Ubd)LniélshEel:&lIU&:athtedBtﬁ.SO St ydanr 100< 1500<
"st ear at el. 51 socdtybeent aaraiwe(]. 355 CPARe<l00st:08CG: |[AcCOr dissicpat:0] Tabloes 5, i meothe
magnetii ¢ [r ecbr di |Hgewpdisaser{tsanyl- ©s| Isotqhystega@ | 190 145C2k6k | 0 2P9< and PB%¢
25)—OE—LTB——%LBSéﬁﬂfﬂﬁi§ﬁ¥Wﬁ %t Aﬁ¥?ﬁﬁfﬁﬁ“?ﬁthh%_ﬂéﬂﬁﬂﬂbm for%t he | 1500<
non-AagReti-eadef o EaM IRt d—fit-sf TS EARESS L doraAdetilrl 4 P& o0 WA
g A . J \Isocei_:_yl s%earg‘:tﬁ 1 5..1 .Iﬂsogq'fyl %j:egﬂrate }5‘.‘ X 5?¢‘2§b'r R ﬂ-nl"l]'()?‘ L 1500<
- thegngn—nagngto-poudersteont g ned iy NoiERuneh § oot Ay S aNved T Tso0<
-CoOqUTHg $OT UAT ONM 1h&B:t W TeaRBdTC Ll L P‘s)és‘eltylbét[alirdﬂef S 25.@ $EHEHIL [T UDTlogdTTU VW Hp & T
I s [T/ of TESS QfisdcaeyliskéaSitel|[UDIF CATHocelld stearate | 1.0 | 55C24hr 100< . 500
11 A Isocetyl stearate |- 1.5 Isocetyl stearate 0.5 55°C24hr 100< 100
12 A Butoxy stearate 1.5 Butoxy stearate 6.0 s5°C24hr 100< 1500<
13 A Butoxry stearate 2.0 Butoxy stearate 6.0 55°C24hr 20 1500<
14 A . Pentaerythritol- . 1.5 Pentaerythritol- 6.0 | 55C2ahr 100< | 1500<
tetrapentanoceto 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 55°C24hr ©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 Tabi.e 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 sélution for the
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 la.yer contains
a seéond lubricant which is 1/4 or less of the first lubricant
10 . inquantity, sufficientdurabilitycanbeobtained. Inaddition,

the long—term stability of the quantity of signals recorded on
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in quantity, sufficient durability can be obtained. |n 24lBélruamg2006he

lohg-térmstability of. the quantity of signals recorded on 104' 24

February 2006 the magnetic recording medi 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-nmagnetic layer is 1 wt%or less 5 of the non-magnetic

powder contained in the non-magnetic layer, the quantity of a |ubricant

transferred fromthe non-nagnetic |ayer to the magnetic |ayer is ,

i nsuf fi Ehenraghgt i feresorelgpdeedidur afi [they pegsrot. ibveobiannezn ha the \

sanples (5, 9, 13, 15, 22, 26) where the coating solution for the magnetic

| ayer c®AhapHedi10 a second lubricant which is 1/4 or greater of the first

‘lubricant' in quantity, or the non-magnetic |layer contains a |large

quantity of |ubrPedre ckhiear janduain ithe ehmpblbei thrand €8t vhaséarhreed t 0.

the master carrier during magnetic transfer. Because of this, . the

st abi | i €9abinghaoduhhent yoof the gnahsnaguer dedlayet hes nagnet iar I s=cor di ng

medi umis reduced. In the sanples (10 and 27) in which the non-nagnetic

| &yer cofitdichgoa-saanetiqgapewdyr sontgdmniedann thesubhirvagnetdarlagdi ty cannot

~be obtained. As set forth above, in the above-described fourth flexible

_magnet i Ehe egorelk higy meldiaumhubirieahitr $traveéeirmgdsbrani ome 2h-frgrfedring ng t he

non- magneti c | ayer contains a first lubricant in a range of 1 to 20 wt % of

~ non- magheYeE povder megnediinedayer ihdnsofidageett entdaykerefitiee sppmhd :

-coating solution for formng the magnetic |ayer contains a second

|'ubr i caferapi Ehty scandoiprbe |dstaigfed he Ihi kbe babpileant5i n9 qulsht ittSy. -

- Therefore, the second 25 |ubricant can be prevented from being transferred
to the #askéd whane the cogrid noheo lwhipn éomtdteabiyneyiofl ayhe apdlaing of

si gnal s - ‘

10g a second lubricant which is 1/4 or greater of the first lubricant

in quanti_ty, or the non-magnetic layer contains a large quantity
.of lubricant, a largé.quantity of lubricant is transferred to.
the master carrier during magnetic transfer. Because of this,
the stabil_ity 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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105 24 February 2006 recorded on the magnetic recor di ng2aedbiighCansbe
achieved. In addition, the first and second lubricants are liquids at a
tenperature at which the magnetic transfer is performed. In the heat
treatnment after magnetic transfer, the lubricant noves .5 gradually from
t he non-magnetic |layer to the nmagnetic layer. As a result, it becones
possible to maintain the durability and flawresisting property of the
magneti c recording medium \Wile the present invention has been descri bed
wi th refefereadtion e prenetiedreabsdingnnediterasof pet Achiavedti om 10 is
not to be limted to the details given herein, but may be nodified within
the scop@dbtiphe theehiroh hAetebaadndr lubaiaedts 186e 2UiFebdsiaaly 2006
Clainms: 1. A flexible nmagnetic recording nmediumto which data is :

transf ekeBREe by BEE BG vhoohHthd neonehicrmtansian astpanifidrred.madnerhecarri er
-whi ch has a | and/ groove pattern corresponding 5 to said data and al so has a

sur f acehembseraphmenhapfhessmagnetio tBansfan, she dlwmgheint meocoy di ng

medi um conprising: a substrate; and a non-magnetic |ayer and a nagnetic

| ayer coHai@epbhy Sedm shbstemtmagmethe rayer edo orldemaguedried iaaid magnetic
| ayer contains an abrasive conprising dianond particles whose average
particl®s ¢ zesiudtQ. b8 bawm@: s pgwsibie thenalirmrmind thar dicklei Lony emd of sai d

~abrasive is in arange of 0.1 to 5 w %of ferromagnetic powder contained

flaw—resisting property of the magnetic recording medium.
While the present invention has been deséribed with
_reference to the preferred embodiments thereof, the invention
10 '~ is not to be limitéd to the details given herein, but may be

modified within the'scope of the invention hereinafter claimed.
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- 15 | 2. The flexible magnetic recording medium as set forth in claim 1,

in said-magnetic layer. 2. The flexible nmagnetic recordi s set
forthin claim1, wherein the average particle si ze . ?E aﬂ?gl M@O@
particles is in arange of 0.05 to 0.3 m 3. The flexible magnetic
recordi ng medium asset forth 25 in claim1, wherein said dianond particle
content is in a range of 0.3 to 3 w%of said ferromagnetic powder. 4. A
fl exible magnetic recording nediumto which data is transferred by being
..br ought Ci#ies:i nti mate contact with a naster carrier which has a magneti c
pattern corresponding to said data, said nagnetic recordi ng nmedi um
conprising: a- non-lrmgﬁeﬂexiéajbasmagneticamd:oa:dimg-nmgﬂmito wlaker dand a
magnetic | ayer forned on 107 24 February 2006 .said substrate in the
recited b dergnsferesd nyaibe imag hetdugHtayiet o nokidesepabytaethapeh sesin
whi ch contains in a range of 0.05 to 0.7 meg/g at |east one kind of pol ar
- group setasted dammathahgrabuhacors ilsidigrobve- SEBMe rnOS6BNesp&aa &H) 2. |
-O0P=OV 2, and -COOH (where Mrepresents a hydrogen atom al kali netals,
or5an artmmEais slaite) and ahdovhaes ea rsuEacpothusetarie hesdneseniens is 60
wt % or greater of t he quantity of all resins in said magnetic layer. 5.
The fl exXiblld negiat imagreddicdiregomedingnmmaesian tomphit@nign cl aim 4, wherein
sai d-one kind of polar group is in arange 15 of 0.1 to 0.5 rreq/g. 6. The
f1exi bl e magneti car substirageredndm as set forth in claimd4, vvherei n said

one ki nd of polar group is in a range |
: a non-magnetic -layer and a magnetic layer coated on

) said substrate in the recited order;

10 wherein said magnetic layer contains an abrasive

comprisingdiamondparticleswhoseaverageparticlesizéis0.03

to 0.5 gm, and the-diamond_particle content of said abrasive
is in a range of 0.1 to 5 wt% of ferromagnetic powder contained

in said magnetic layer.

wherein the-average particie size of said diamond particles is in a range of 0.05 to 0;3

- pm.

."{i) - 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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of 0:2°to 0.4 meqg/g. 7. The flexible magnetic recording b somet forth
in claim4, wherein said polyurethane resin content. is wt %"~ or greater
of the quantity of all resins in said nagnetic |ayer.. 8. The flexible
magneti c recordi ng medi um asset forth in any one of clains 4 to 7, wherein
sai d pol yurethane resin content is 100 wt % of the 20 quantity of all resins
in said magnetic layer. . A flexible magnetic recordi ng mediumto which

- data i sSat@nstlestrateyimetig hroiight onderu inti mate contact with a master
carrier -which has a | and/groove pattern corresponding to said-data, said
magneti ¢ recordi nhansdinumaishpreigiaije 3ayea hooloEgrepbdysubshante; and a

. non-magnetic | ayer and a. magnetic | ayer coated on 108 24 February 2006 said
" subst r akesim wlhech eointed nor der p whrgei of & 108 atd anshimeqyet weebesbe Moh' s
hardness (X) of the surface of said master carrier and the Knoop hardness
(Y kg/ rane Rirgt afhpoderf greupf sehedtedgheti ¢heegeiotipngonsRt Unyi 6£ 5
represented as 1 : Y/ X c 7. 10. A flexible magnetic recording nediumto

whi ch de&iGpM,i s-0Staiinet-Peal(oy) bt ancf L0 eoMpy, heidg-doegRthd it &4 i Ntimate
contact with a master carrier which has a | and/ groove pattern correspondi ng

- to sai dersserda @ hysigatdrcat enpradikeg ineelt als 10 rcanpnin®inigim Sabtpstrate;
and a non-magnetic |ayer and a nmagnetic | ayer coated on said substrate in
the recited ordeanpdwikerehnalie potl yeaathagesodsiih arofiant dsnsogetsai d -~ 15
non- nmagnetic | ayer contains a first lubricant in a range of 1

or greater of the quantity of all resins 1n said magnetic layer.
{:) _ 5. The flexiblemagnetic recordingmediumas set forth

10 v 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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to 20 wt % of non-magnetic powder contained in said non- 78 graBiuay 2G06eT ;
wherein a second coating solution for formng said magnetic |ayer contains
a second lubricant which is 1/4 or less 20 of said first lubricant in
gquantity; andwherein said first and second |ubricants are liquids at a
tenperature at which said nmagnetic transfer is perfornmed. 11. The flexible
magneti c recordi ng nediumas set. forth in claim 10, wherein said first
| ubri cant3gigl isﬁlh@qcr% irpghef reqigets ond¥ref sai d non- magnetic powder. 12.
The flexible magnetic recording nedium as set 109 24 February 2006 forth in
cl aim 10, wherei n ¥@edefni 2 gtellafioinsiinp)beswéeean & heaMge’ s dlardiness10X W % of .
sai d non-magnetic powder. 13. The flexi ble nagnetic recordi ng nedi um as set
10 15 f orath the suaifmce0 oflkadd M@stetecearnisai dndetbadKhobpikkandnéss 1/ 10 or
less of said firgt lubricant in quantity. 14. A nethod of fabricating a
~flexible (YagndminC) ofddhalisng faesti by s £ddd Rigigi d he cdtrejisigohedstacks ng a
non- magnetic | ayer which contains in .a range of 1 to 20 wt % of
norb magneEpresended asf ilr § woatfny. solution being a liquid at a
tenperature at which magnetic transfer is perfornmed, and a magnetic | ayer
whi ch cont ai ns a séfendh fdekiihde regnetiicn duss i g dedi wh eéosvhdfchsddita f i r st
lubricant in quantity and also being a liquid at said tenperature, on a
subst r at &sj Ragneticedilyeti rendéerrbri hyi hgingnhsbeghtainterinwimate has a
| and/ gr oove .
. 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

ﬁagnetic layer contains a éecond 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
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patteérn corresponding to data to be transferred, into ipgi Seat act
with said stacked body to transfer said data to said stacked B(ody and

treating said stacked body with heat. 110

forth in claim 10, ﬁheiein said(first lubricant)is in a range
of 4 to 10 wt% of said non-magnetic powder. -
13. The flexible magnetlc recording medium as set
. forth in ¢laim 10, 11—or 12, wherem said second lubricant is 1!10 or less of said first
5 _  libricant in quantity.
14. A method-of fabficating a flexible magnetiéw”
iec@rding-medium, comprising the steps of:
stacking a non-magnetic layer which contains ina range
'(:)- 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 being 1/4 or less of said first lubricant in guantity
and also being a liquid at said temperature, on a substrate in
the recitedlorder;
~15 ‘ i 'bﬁnémg_ a méster carrier, which has a land/groove
patternlcorresponding'to data to be transferred, into infimate
_contact with said stacked body to transfer said data to said
{:) : 'stacked body; and |

treating said stacked body with heat.
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