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MAGNETI C RECORDI NG MEDI UM BACKGROUND OF THE | NVENTION ' Field of thg &
I nvention 5 The presentinvention relatesto high-density magnetic re 6@%4981
media, and particularly to a flexible magnetic r umthat is
preformatted by magnetic transfer, suitable for mﬂ,wm‘ﬂmmm magnet i c

di sks. Description of the Related Art a 10 Wth an increase’in the quanti

of data, there is demand for a magnetic recordLng medi UM t hat i s Iarge in
menory capacity, lowin cost, and capable eed access to a desired
bl ock of data . As an exafpielRIE %’Jﬁ@ﬁE'ﬁI%@?ﬁﬂg e@%?ﬂfbﬁg medi um there is
known a high-density flexible disk. In realizing the large 15 nenory
capacity, a so-called tracking servo technique, in which the width of a
narrow data track is scannedy C%IN%| Yo ,1154}1: g?lg,p%eé Y head to generate
signals at' a high signal-to-norse ratio N rati o plays an inportant
role. I'n the tracking servo teghRi;guss @nd rlq,g)gn@goﬁervo signal, an address
data signal, a 20 reproductionTtock signal, etc., are ' prefornatted t hat
is, recarded in advancenhe pedeflt §kv@ﬁtprneﬁta_ta%@tm@}hnti@hyatﬁmaémcone
rotation thereof. The magnetic head is accurately positioned over a desired
data track byrecadimg aatiist hearab@aetdestirbedo2d fpietivmiMagdsifjoal sand

then correctingitsposition. Existing pre-formats are recorded on di sks one
sheet at a tipesoxsiect madkun Nihedeilisi Prefermatted by magnetic transfer,

suitable for high-capacity magnetic disks.

Description of the Related Art

4 10 Withan increase inthequantityofdata, there isdemand
for a magnetic recording medium that is large in memory capacity,
low in cost, and capable of high~speed access to a desired block
of data. As anexample of such amagnetic recordingmedium, there
is known a high-density flexible disk. 1In 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
technique, 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 preformatted signals and then correctingits position. Existing

pre-formats are recorded on disks one sheet at a time, one track
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at a time, with a dedicated servo recorder. However, the dedicated servo
recorder is expensive. In addition, pre-formatting is tinme-consum ng and
therefore occupies a large part of the manufacturing cost. For the purpose
5 of reducing the cost, nethods have al so been proposed, in which
pre-formatting is performed not one track at a tinme, but by nmagnetic
transfer. Asdiscl osedin Japanese Unexam ned Patent Publication No. 63
(1988) -183623 &kdaUims, patkern dRdicstedpprvgreecegierexanpl e, 10 a
nicroscopic"Iand/groove"?attern gorr spongug% to datasignajs is fornmed in
the surface of a substraf@ S%He 50T FKC8 CBFCA STEYP T CAFFT v S8BT PPEd wi t h

a ferromagnet i ¢ i fulo,  OLIEA, 00, Al d GAST b AT 0T add16 nbpDELQ OOVe

pattern, is brought into contact wt e surface of a fmagnetic recording
sheet or a di skowbisiesld 1828e Baf€bEMMBIRGIFECEM ihof ddIP.OTFdrFR OpBENRIE C
powder coated layer. In this state, by applying an AC bias magnetic field
or a DC magneti offfezludiandhexcidt, nge thelsf eavrophgnéees pmbesed) iofwitikd | and
portions, a magnetization pattern corresponding to the |and/ groove pattern
is magneti cal | y PEPabeiattéds i prentomagineticnegackebadiing. hedbunransetiche
above-descri bed nethod, the |lands of a |and/groove pattern forned in the
master carrier éfénﬁgﬁﬁght into intimate contact with a magnetic recording

redi um o be pref or Mt  od, 306 Aled s AR L ME NS SLCOTRANEL 6 B or | o

25 constituting the lands i's excite S way, edeterm ne r mat
is formed in theomagnebse) 118c6Ldiang yTed] BatoBERBUSE 347, 0 1IN ELarkGQT di Ng
can be perfornmed statically w thout changing the relative position between
t he mast edOcar r iagri cansicdie YirgHed raovegdgartdie ng coeck ypmndacg tio dbea signals
pre-formatting can be performed and the tinme required for pre-formatting is
extremely short 1s5fosgedddckhipewr Hasevet atswbsiugiret i €ne saRsTeq of @ master
advantageous in that it can performpre-formatting accurate and in_ a
Short time HowSOBF 11 FRLE & 2ER hePar T s For it 1 Cpearaahybiita
magneti ¢ recor di\ags Al ViR ad e HBSERY o 86 GL SL SHL|, 368 Wubhe PRed Lanad by an
abrasive contained in the magnetic 10 recordi ng nmedi um aresult, the
qual ity of recornder tegpat sacd bt Deagegriadedcardlngt shédd obecanexditfifchcul t
to performrecording on a plurality of nmagnetic recording disks or a |ong
t ape | engtlh. Si hee & heerabmagieted nhihnefinpyret ferrwegrdt g nedeuncdated

i ndi spensable to maintain the high el ectromagnetic transfer 15
characteristic afdSHur aBi thityS G hRY FREABITT 2P oPdR A2 ABRET Limf 1ehd or
above- descr i bed prORLEMEANRGL, Pe-QVELLQTR LS IRl dndoBdUEL NG LDe, fugnti Ly
of the abrasive® I'n addition; i nagnéilc fransf er sgper or ed repeatedly
on nmagnetic recehding@Hibhs, bheddhelts 280888 ¢ Z0rPEOhlLRLLBaL g tha haast er
carrier surface will be gradually corroded by vinyl chloride, etc

cont ai ned i n théanagneidve gaacerdiisgnareitine Ay t téaesy ffrare toheheaguadnety cof
signals recorded will be degraded. To enhance the quality of transfer in

t he above<descr ifbedrdmgheefevtr ansfer, it is necessary to make the 25 gap

bet ween the master carrier and the net.ic recaordi ng. medi um uni form
However, as it is difficaPtE%%E%@gﬁgg I'bﬁddﬁﬁf ghe BV Phef entire

surface, the m%%ﬁ&{i}%or\}eefja?ﬂe%nt *Egnﬁé&%% {Eﬁgirk'i@t%rrec%}‘laéﬂ %Y OHINt, 1 Nt O

intimte contact w each o r. Even in I's case, It 1s extrene
inportant to keaptbhgndifalBBE6n1GRAL ASth WNinhGhEE QY 8lochh@i RN tdebigus U d ace. | f
there is an inperfect 5 contact portion, nmagnetic transfer will not be
performed on thareportdtard, |dndragneéki caria ansé erthe sfarabmpetd oramest etiken
signal dropouts will occur in the magnetic data transferred to the nmagnetic
recor di ng 28edi urgeaftii t\Hemeftdreel aidgnkd eyeiind-t yIwihis ey degradeternimedhe
case where the signals recorded are servo 10 signals, the tracking function
i s not suffici edCF)P2bbtSifREBc AL NP BIATEHIChEFELIE Y BFOBITem Bafase
reliability will be reduced. The contact between the nagnetic recording
medi um and the naster carrier can be enhanced by pressing the entire back
surface of the master carrier with uniform pressure by elastic 15 neans
(see Japanese Unexam ned Patent Publicationh No. 7 (1995)-78337) . The
master carrier is usually generated by a |lithographic nethod, a stanper

nmet hod, etc. Since the master carrier generated by these nethods has a warp
of about a few 20 10 microneters to a few 100 mcrometers, it is difficult
to apply uniformpressure to the entire surface. Therefore, it is
contenplated that it is difficult to apply uniformpressure to the entire
surface by sinply renoving a warp in the nmaster carrier. In addition, if a
magnetic disk is rotated at hi gh speeds,



25 and a magnetic head is repeatedly positioned over the required data
track on the magnetic disk over a predetermned tine (e.g., 9 200 to 300
hours in a high-tenperature environnent) , then there are cases where fl aws
will occur in the disk surface, data cannot be recorded or reproduced, and
errors will occur. One of the causes of flaws in the magnetic di sk surface
lies in a reduction 5 in the performance of a lubricant for the magnetic

di sk due to vol agpPetiat rerprdiRatcansbe perimmedatatiisal ha s petisaph & Fiog
magneti c di sks, because it has a great influence on the durability and

flaw resisting prOJETEY T PYHE AR PR dPERES T ebRRTETST It FFIEMG servo
signals, an addigss, fala,d0 & 908lur R SRLIGLLONLLOCkSI OB naE LG 3 e
prerecorded on a nagneti c di's y a master carriéer (nmagnetic t{ransfer), a
lubricant for thgenegetlgudisk ot ?qumn@tt@@ln@m_st RecpaRdgy spakEi er and
makes it difficult to nmagnetically transfer the signals to the magnetic

di sk. 15 That is, while aslddydrd@detl alsovesqiihé athdretini ttaigtetthesdurability
and flawresisting property of the magnetic disk, the lubricant is
obstructi ve whendparthdeoum hedhaitghtalcanaper forareeorfdetabhiny geeatatedivber of
magneti c disks by a master carrier . SUMVARY OF THE | NVENTI ON 20 The
present inventi GARIHAs2 FBRRL FAH8- | AOYPESE of L FRENGHYY BTG begerformed
ciroumstances. AegoLdingl ¥y & LELSL OBLEEL Ol hOG: B SFRDN,dfuentian s to
provi de a f1exibBr magnet r c recgrﬁlng mear umt hat 1y capaéie of “1'ncreasi ng
the nunber of magpeiis oiiamsf lawiChesin Mrad2vRrRWeRthdW ihl @WSmidmic
occurring in the surface of a master carrier while maintaining the high

el ect romagoet i ¢ reeansiey mbdiurthasfaat efdusti aheamih durad ketyrddfd & hmaregneti c
recordi ng medium A second obj ect of the invention is to provide a

f1 exi bl e magnet iwé 1} beclediradedrend Wt hhbetenedbbicalbfoinesfens iragerdi@dnunber
of magnetic transfer_cycles, q%ﬁﬁ{eventinggthe surface of a master 5

carrier from be°Rg Rbtr0d&d.CATHISd CBcee et 9t RS PhYeltiDPES S Provi de
a flexible magnetic_ reacording. iu jch s .C > of cing signa

dr opout s during%%gg%éﬁr%agkggé egjbghggﬁﬁgﬁ%?ﬁgﬁggghgp8dﬁgﬁﬁ#§?Qby maki ng
the intimate conhacipdiefaneentsd e irReof dimg nigHl srBANdmAGnat iMASL@As LRI I er
sufficient. A fourth obj ect of the invention is to provide a flexible
magnet i ¢ Aécor dichgravdinimtancna dudabii¢caty oh timetrdrooiet he reod ravwrichedirng,
capabl e of assuring the |long-termstability of the quality of recorded
signals, by prel8ArPRYCTIBriPedRE OPHIM EHE OALREAVHLFGNS BY FefP bt $FEH Bei ng
transferred to a mast er. . arr%er mh%re fredeterninedsignalsare prerecorded
by magneti ct r anst'&r SWHI G & YnBE nt'si WPR§StWe durability and flaw resisting

property Qf t he _rm-gnet ic Iﬁeg(gélml%gl, n?f“nerBneIQC aggn%\f@rtbbe performed
af orenent i onedobj ects and in accordance

repeatedly on magnetic recording mediums, there is another
20 problemthat themaster carrier surfacewill begradually corroded
byvinylchloride, etc. containedinthemagnetic recordingmedium
and therefore the quality of signals recorded will be degraded.
To enhance the quality of transfer in the
above-described magnetic transfer, it is necessary to make the
25 gap between the master carrier and the magnetic recording medium

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



20 with the present invention, there is provided a first flexible nmagnetic
recording nediumto which data is transferred by bei ng brought into
intimate contact with a master carrier which has a | and/ groove pattern
corresponding to the data and al so has a surface whose Moh' s hardness is 6
to 10. The magnetic recording 25 nmedi um conprises a substrate, a
non-nmagnetic |ayer, and a magnetic |ayer. The non-magnetic |ayer and the
magnetic | ayer &VErddst etFige swifatke Bwherstarecantiehencethia et BediumThe
magneti c | ayer cont ai n§ ag) abr?si,ve conﬁﬁrni Si ng di amnqbgarti cl es whose
average particl &5§i Y3 dYHG39Pb 1558 PG Fheo Attt pai th eF R ont ¥R of
the abrasive is.n.a. of,0,1 t %. g I C,

contained in themmgghéeﬁk%eel'aggr%S’LIeﬁ%trggg\%{rls%oﬁgeli?br{l%eﬂ% ntent‘rél gg\é\gﬁ%ﬁedi ng
medi um of the presentt LAYEMM SFbr tHeepMVeLagerRest | ek@naigesak itpergianmond
particles is in a range of 0.03 to 0.5 a mand preferably in a range of
0.0S to 0.3 a mcohhectiparpneh pasgned ie toamsEnt wWiglinvtldk: perfngedain that 1 to
5 mt % of the ferromagneti c powder and preferably in a range of 0.3 to 3
W % Further inpeetoptandé mrgtettige tpresfan ik nvehtdeghornérbr ¢hes prandlded a
second flexible ma%neti c recording nediumto which data is transferred by
bei ng brought i FGPPRET nHtle CGRLACH” WPEnrad et ifpdttd TCAPFFRFrSthitehthas a

magnet ic patter n.earl SR Ngnt Gyl dBhR oy L0E SO NG, TRANCLLG ([ 8g0rdi ng
medi um conpri ses non- magnéti c” substrate, a non- magngpl ¢ Tayer, and a
magnetic |ayer. pEN@efiHudBING! ithe| BURN widdE £he JTRGAL I KdoRMes Alesdprdred on
the substrate in the recited order. The magnetic | ayer 20 includes

pol yur et hdfe r esiignahs chtheontacking fuactange soficO. OE fiointl ynmehtgimid .| east
one kind of polar group selected fromthe group consisting of -S03M

-0803M - P=Q{ OW®, & rep Py Ovie 1ardrobder thaheied 1Pt Biekht Be aefyerdgen
atom alkali netals, or an ammoni u;ﬁ sal t The oilL%ur et hane resin content

is 60 W% or 25 greater dfet$&4Gh eltfvﬁe%f:hﬁf‘fgf‘ ETnEeFATHY M8t e
| o h i - i i i 7. ..
ayer. In the Set?m%”rgaééeeﬁ(EQL%J@QQE&%&?&%@&'Qﬁgéar@gg%%(&e entltrgebi’&?ese”t

i nvention, the aforenentioned one kind of polar In a range of 0.01
to 0.7 nmeq/ g, preirgaadlof the dak@Bga0kifr kit thixoRPbssand JWUEi Hefic
preferably in a range of 0.2 to 0.4 neq/g. 5 The aforenenti oned
pol yur et hdne r esierngonsentiapgnéde iirexeniged daeenof Puldig cgtiaon iNoy of all
resins in the magnetic | ayer and preferably 70 wt % or greater. It nmay be
100 wt % That i5 (1323 78333 in the magnetic | ayer nay be pol yuret hane
resin. Further in accord%(ée with the present sLQVPnti an Eeh re 10 is

c

provided a third flexible waghetic Fotording "Redr Um*FE AT eh Nafa is

transferred by hgiRgyPs OGN et D, aNEEIRE ROMALT oW T hsanARSHEN nEdfdd er
whi ch has a | and/ groove pattern corresponding to the data. The third
magnet i ¢ recor didagriredi ggnecanpdiiseshasaatetmgacha € Swhsprat eaboanda afew
non- magnetic |layer and a magnetic 15 | ayer coated on the substrate in the
recited oder. THeviwlogetensitom bet heenmithendishyss ivarsidessi (Xt tof apiley
surface of the master carrier and the Knoop hardness éY k /mrQ.%/ of the
surface of the MEGABITPYSSCHFEi Iy HEIRPOM TS SMEpPretentRE L e cily/38 7. 20

The Knoop hardn of {he. netic recor.din dium.i.s
nmeasured by a Kﬁcg%ﬁg{'{%ir%ﬁegzgﬁ%gg?l_ té%?%%?éﬂl g%\gat%?lgf&{ dflé)rﬁoérrr‘g%esrsﬂ[Il ?atgoonal
of a rhombic i ndeRtAlki; 0B sRkedCEd s Wl 1y AerdoR@Mg AfwalPpk@ X n sdbarRPbier .
indentator is designated as 1, the Knoop hardness I's expressed as 14.22

P/ 12 (kg/ mR). 25 Furthemddiiaceny danaegnetit dimk jpresentd abvwegh speedd, her e
is provided a fourth flexible magnetic recording nediumto which 8 dat a

i s magnet i2@al | y andangfagneedc heabei hgebeoigghty pogidioned maee dontagtingd h a
master carrier which has a | and/ groove pattern corresponding to the data.
The fourth magnéidté Y@Ch U RS MBENEM TBNDF PERs 2P edFSEFRtned Bip 429/

non- magnetic |layer and a magnetic 5 |layer coated on the substrate in the
recited order. In the fourth magnetic recording nmedium a first coating
solution for formng the non-nmagnetic |ayer contains a first lubricant in a
range of 1 to 20 wm % of non-nmagneti c powdes contained in the non-magnetic

| ayer. A second coating solution for form ng the magnetic | ayer



10 contains a second |lubricant which is 1/4 or less of the first |ubricant
in quantity. The first and second |ubricants are |liquids at a tenperature
at which the magnetic transfer is performed. The first lubricant and the
second lubricant may be 15 the sanme or different in kind, if they are
liquids at a tenperature at which the magnetic transfer is performed. The
first lubricant is in_a range of 1 to 20 wo of the‘non-na?netic powder ,

I

preferably in a?Padge30? houEs 112 Righ-tamPerartFrenBt Bty thenathesisge of
4 to 10 wt% The _second 20 | ricantl is 1/4 Oé Igs of ‘%he férst Iubrti cant
in quantity and aﬁFeCfaéFSBﬁ%x?ri/ "Bt SE IR Juit f%f SEHTHer 44 228 dance
W th the presentel pYueildnor gL Balsedr %ﬁadg&&smwgc%c%rt alieCht 1d1e a

fl exi bl e magnetic recordi ng nedi um ich conprises (1) a step of stacking
a non-magneti c 2aubeyelr #MHwehiCené aiagfet it disRRYCrOEe 1169 140 WeQu&Tion

non- magneti ¢ powder a first coating solution being a liquid at a
tenperaturé 9 iatthdhipehfoegaret of tar dnisf Brantsfgerthermarhe tanddiss kndgameto ¢

| ayer which contains a second coating solution being 1/4 or |ess of the
first |ubricant VeAagtkmatipnandhaksbs bél Agbaitanjuild atdisrensehperidtture, on
a substrate in the recited order; (2) .a step 5 of bringing a master.
Carrier which HAEOGTTSAE Y dSPa B R oL Ao AUP RO PB BAFH b Hey

transferred, in gggp%éﬁprte%é%gﬂﬁ%gro\fyie} t(ﬁe tﬁg%iﬂﬁ%t%déiiéﬁs t ransfer the

data to the stac ody; ) a step of treating the stacked body with
heat. In the above-descrigbpevdi, fhed bexd bRy SBERLE1idnalQ, rocoIdlicng dmdi um
the magnetic | ayer contains an abrasive conprising dianond particles whose
aver age papticl eighak, issrlpr@Bictdod. Slawk sildrealdi ahond aparpieieecoecded emt  of
the abrasive is in a range of 0.1 to 5 W% of ferromagnetic powder
contained in thé Ragrticldajbroy PheppERE fqaé%FBFe‘WﬁgﬁFct?aé@éﬁé? neg? medi um
15 has the follgwi ng advantages: the surface.of_the ter carrier is
prevent ed fromE)l i ﬁgc?r&a\;\afgjﬁ e t"f?@nﬁﬁb%e({lisg( rlac%?cdﬁmr?gggr%‘gi t TR
magnetic transf el (be JeNgakes MStabkl bin ob Lhgnauabhiy OfaSiegpalie
recorded on the nmagnetic recording medi um can be achi eved; and the running
durability of thaghagseid aheeeagrditig d0swedi um can be maintained. In the
above-descri bed second flexible nmagnetic recording nmedium the

magnet i cl dyeri ncl udespol yheretisaridesi hulyhicgh tciont eduig edricang igrtgé ngfhe). 05
to 0.7 meg/g at | east. one ki nd of polar group selected fromthe group

consisting of - SUSRPILIESOINE SE PSS FEN)Y BIOPEF PEO T ERf RINERAC - EiH
(where Mrepresgnts, %%’cdc\rn‘ﬁg‘f%' c?és‘?;%cg{)\ir(eal 5t ﬁ‘l:édet%rrm@lg%%gy'nﬂﬁaﬁg :

Thepol yur et haneresi n content 1s wt % or " greater quantity of
all resins in thePBgRLIdLod BYRIat nLRGELEBREgndthe JRRESY aGRIEEBEa S aCe can
be prevented from being corroded during nagnetic transter by a chem cal
subst ance, which can be the caus®wMMARE PR OBIEOMNVENIGIONS as vi nyl chl oride
contained in the magnetic recording nedium As a result, the long-term
stability28f the qualityTdf BI¢ffdlts iperrid@dhas k9% Raghetn ¢irdcot dilfg

medi um can be achi eved. In tHe above-descri bed second flexible magnetic
recordi ng medi urPCBoT YT BrREHeC TR tAR¢H 2 hi gh pol ar group 10 content is

enpl oyed a predet erm ned A%Eé?&ﬂ%ﬁg?ra 95 08t e PRI R Grolhig: dhsRer&on of

magneti c powder in the magnetic yer can be~enhanced, and uniform

di spersion can he @ehdeMed.a Aexavleabbtetid rRRGANRS nPASSH Bh&: { OcoPdAn a
sufficient SINratio. In the above-described third flexible nagnetic 15
recordi ng medi umf tithersasd ialgi ohs mymbleet v emdnlee 1 Mot s sifar dowsis s Xpyof t he
surface of the master carrier and the Knoop hardness (Y kg/ m2) of the
surface of25t he rrrghentEng Bboisdi 19y Ifsair Gy 0 CeprusEmtedl agaster ypxiery,
Therefore, magnetic transfer can be pegforned whi |l e hol ding_a sufficient
inti mate contact"HefvRRIP PO AR This e cargIteP™amef tite thAUREYS ¢ recording
medium As a result, signal dropouts can be prevented fromoccurring in
magnetic data transferred to the nagnetic recordi ng nmedium and signa
guantity can be enhanced. In the above-described fourth flexible magnetic
25 recording medium the first coating solbation for formng the

non- magnetic |layer contains a first lubricant in a range of 1 11 to 20 wt
o of non-magnetic powder contained in the non-magnetic |ayer. Thesecond
coatingsol utionforform ng the magneticlayer contains a second | ubricant
which is 1/4 or less of the first lubricant in quantity. Therefore, the
second lubricant can be 5 prevented frombeing transferred to the naster
carrier, and the



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

magnet i cr ecor di ngnmedi unctanbeachi eved. In addition, the first and second

| ubricants are liquids at a tenperature at which the magnetic transfer is
performed. Therefore, the lubricant noves 10 gradually fromthe

non- magnetic layer to the nmagnetic |ayer after magnetic transfer and during
rotation of the magnetic recording nmedium As a result, it becones possible
to mai ntain the ‘Parapreristigadrrianrabsl sty ahthe Bpeteti coretreinagaet vt
recording medium 15 In the abﬁvg: desc iged fabrication rretgod, th«ekél

non- magnetic |ayer and tReSmeghe F'%C‘fgélé © P QBREF O Y 1 SUBSLFAI RS n the

recited order. . r Ll I ggg[ I

correspondi ng t-(i;Dzl g'?g?% g@%%ﬁilpgﬂwse]g%%gg%}%@%?%ﬁgeﬂ?é I'n oeglsgﬁér{?r%?g&@%ﬁact
with the stackedMQdhek@chansia c 0 dsh e MR eh0iddEnSEAEKAR DOLYasNEXT,
the stacked body is treated with heat. Therefore, since the lubricant in

t he non- magneti cdrayer £am beied fdadredelly noved to the magnetic | ayer
(overlying layer), the durability and flawresisting property of the
magneti ¢ recordi ng nedi urh @urdsd kgt tifehegmyant éen 19250 BROFFAOESCRR PII<ON OF
THE DRAW NGS The present invention will be described in further 12 det ai |
with reference tHAEIQACESAPEARSA MGAArBUMHGE WherBRrRLe AfGrequsindas #yndfr am
showi ng a therno | I Fl i i_aqr how.ng t.he_ state..in which
a magnetic fiel c?cri)ég)ogﬁ%old?g " 8%“%9%%%&5%%%3% |nnganr%agtfﬁgf]ﬁfgﬁé?ﬁtﬂ’ecti on
S to perform di ngchai@anetd 2at idte EbGadBodScndiRgras shioW Maitheast at e
in which a master carrier is brought into intinmate contact with the

magnet i ¢ ri@cor diangasedr warandrasndjraekne. field is applied in the opposite
direction; and 10 FIG 2C is a diagramshow ng the state in which a

| and/ gr oove pattern forn@ddurthrb]paseérheanyéndiiond stomrsvédeadlexible
magnetically to the magnetic. recordi ng nedium K DESCRI PTgO\I OF THE PREFERRED
EMBODI MENTS EnbSHidREht S T6FTHE IPPEs &Mt 21 EAPT iR TPl e8P &ithEF E ¥ YRk he
descri bed in detgil .w r r h caw ngs. . Af | flexible
magnetic recor dia{rjl}:lge (r:r%\g> |ﬂt}r$i ggﬁsg)g?ﬁ?%%%gﬁ%ﬁ téggrgggra ?%\‘qﬁ% |E}% Fgﬂ é|y§h
data i s transfergregedyrdeai SignRI OUGHtpdeRbAt LAY hTabe: 6aMY 86t thktrhcardmsf er
carrier which has a | and/ groove pattern corresponding to the data and al so
has 20 a S f acenashosef Moh'bednparimessrred 6d @ h8@sterTlrarmagnetiecer ecor di ng
medi um has a coating, which includes a non-magnetic |ayer and a magnetic

| ayer. The nmagndticeerayRineoriaphs 2 aAPaPTeITFedEBRPPT T Mgt HingABRd Pt i ¢l es
whose aver age partiin%!a(lenlsl; ze S 0.0.5 The_di anond parti.cl.e

0.,03. . m di
bontent. of Uhe’ daingnfafld EntSukapdyy LD Aede Bl LG L FRBSC AR BECE |

powder cont ai nedné-gﬂetic recording medium.

To achieve the aforementionedobjects and inaccordance

20 with the present invention, there is provided a first 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. The magnetic recording

25 mediumcomprises asubstrate, anon-magnetic layer, andamagnetic

layer. The non-magnetic layer and the magnetic layer are coated



the magnetic |ayer. 13 The use of a small quantity of dianond particles
renders it possible to assure the durability of a magnetic recordi ng nmedi um
and can al so reduce an adverse influence with respect to magnetic materi al
cohesion and other defects in the magnetic 5 | ayer. Consequently, noise can
be considerably inproved and the output can be slightly increased. Hence, a
magnetic recording mediumw th an excellent high-density recording
characteristic SRdERUMPIGTYLE a5 [EPEyre@itere B8Ry | yToHIHIREEIC Hy Ever age
particle size of tpe. di am)gd articles 10 contai ned {:n t he magnetic | ayer
is in a range of°B 09T 8" 6OE U AR EFBP SBPYCRAPAT FHHEE IO 95180, 3
um |f the aver rt{i .Sl j s less tha . 3 t Ay of
durability enhaﬁggﬁg%te \%mg%(ﬁ l%eggoejc?ot(g%t Een'a(rjlr(ﬂ%t ?bérlm&d i%'[a'tnloér}% %%rl;tt%ﬁtél es is
reduced. On theocethes aBanshivd fisi in iaSrfade €MD OF tOr £ALN of tRQ rdRadrBStier
carrier is easily flawed during magnetic transfer. For these reasons, it is
difficult bo ackbever tdomthoned tigr whet mdpjrdttiy dbiydrhe quality of signals
recorded on a magnetic recording nmedium and in addition, noise becomnes

hi gh. In the present invénttiherfinske l@rahbnaapagticcreradiozad meférs of dhehe

maxi mum si ze of each 2Q di anpnd pgrti cle. The aver age ga(?ri);ci i“' e size ans
the average of PRESTRASUFERT VA ULSof VETFpRAT T LT Es Sektrakt®§ Fi y from
a transm ssion elLectron m.croscaope (T ' e e di_anond particl.e content
s T h e range o BCatTR ShuhP g PRkt Set - 40Ra s o R Re AL R D oudier
and preferably 2an58 & 10209€cHf0.8. Fnl.0 TheWi¥imdrdd iphrt Sclesontban & a0,
then it is difficult to assure durability. On the other hand, if it 14
exceeds 510 % Bhexngesifed.lcas bivert ¢Stisasetyorfdoanete duvdeagandgnefémbly
transfer. For these reasons, it is difficult to achieve the long-term
stability of théngtafdnde 6f Qiyri@ s retorded on a nagnetic recording

medi um and in addition, qutr abi ]l ityisreduced. ?ﬁ)Furt h%q:m)r e . I he K fef gct of
reduci ng noi se i s | essenBd” T A PretEPFen ™ eunp &F G 8 VAl st ¥ bt 6n of

di amond parti cl e, 1heqp4aher. f AaLtbek ﬁlﬁgx\@&%erééozx%ihla eAQuiLQryrdigat er

of the average particle size is 5 %or lesS of the total nunber of dianond
particles . ThegaughertafngFakte€lgSpetinsersighe irkS0%iktercdrmesstafithhe
average particle size is 20% or |ess of the total nunber of dianond

particl esl5The maxéshan varuierovhichdhasendagegttiicchet HHraecosedpiondiie tor esent
invention is normally 3.00 um and preferably about 2. 00 um The m ni num

val ue i s nornal F#e0d9%2 a ThaFpPEr BIEBLY CabArBre e im™ $8Mheses 2

measur ement of g partdiGle dlatilButl on, | sa0rde by el culat bng.dde spunber
of particles with an average particle size as reference en neasuring the
above-descri bed1pgeti Chre $oaCRagndi o Slehi il ¢ &I niiaNnd rRadel fShRa al so
flaws the master carrier surface during magnetic transfer, and has 20

i nfl uence on duwpabihé tgubsndaneiise.thef rédiccepaptiet ¢ Ohstwadgpationidyerwi der

t han the above-descri bed range, then an effect equivalent to the

af or ement P8ned 4verugRs Palviestagiezeesin Whbeh senteees iThatrdrge pf G-Rére are
a great nunber of ticles that are tqo l e in size, then e master
Carrior Wil bet8ai] JoR{ BRbdl o HEne g ignbt 1 PPANSFEIoSTe aEPT Becoms
difficult to achieve the.lpng-terr abi lJty of ual ty of  signal.s
recorded on 15 & hegne Fclrggeggrgglors?g’rreddéloﬁﬁi r?c?itoggM%’llbb%_C?Oc ésaglg, and
a magnetic head-whbh DehdreamerepdRRWeE SEInydrbied NAILA, 8k kA igheab1aurker of
particles that are too small in size, then the abrasive effect will becone
insufficient. |nanagsdidnion,saiftén tThe pargurekbake desinicbutemn isstextt emel y
narrow, the price of dianonds becones higher and therefore the

above- deséPi bed grgager i &H9amtagdsusof mitlerasint igoshe Bomebad baitri-cl es
have hi gh hardness. If dianpond particles whose distribution is sharp _are
used, the same abrasive éf'f & SEGRA DL GBLAINEGIRFEH &Fﬁ%ﬂﬂ‘%&?g?‘fﬂ‘ &

smal ler 10 in quantity than a conventional abrasive. Therefore, dianond
particles are advantageous fromthe vi ewpoi nt of noise. The di anonds that
are enployed in the present invention nay be natural dianonds or artificial
di anonds. However, considering cost, cheap7artificial dianonds are
preferred.



15 Exanpl es of di anond generating nethods are a nmethod of generating

di anonds under high tenperature and high pressure through black |ead, iron,
Co, Ni, etc., a static synthesis nethod in which black |ead or fran resin
carbon reacts under high tenperature and hi gh pressure, a dynam c synthesis
met hod, vapor phase 20 synthesis nethod, etc. The dianonds that are

enpl oyed in the present invention nmay be generated by any synthesis nethod.
Not e that consi défiRT§SERt 1eFeriiad, ofhegufatsimentionasdone SNt papp AT Gravral |
guantity of dianonds al one are &referable. However , considerin%écosts and

other reasons, othéf apreRgeves 098 SAch- hdeq dnmireeierbly thy? Ba"R&f with
di anonds. In this.cas it 1s preferahl.e that.  other abrasiyes 5 W o
or less of di am)ofi sgc.) e01'6r’ me%\ﬁl%’n algldl %lﬁ%hgésgr%eerragﬁgt er® abr esio\t/%gg'g(r)teo
contai ned, diampnd pagdcles with particle sizes in a predeterm ned range
are contained in an anmount within a predeterm ned range, and therefore, the
quantity ofs abrasive canThe £mnemdatadted petiaetthatenpadi@dcbn drithi s hep
guantity of an abrasive such as alum na used alone required for durability.
The | ong-t erm stvdi brtgragfterhef dibel iabgnoitsiognal b resgosdéd e mhenetaignet i c
recordi ng medi um can be achi eved by preventing flaws fromoccurring in the
master carrier é@ﬁ’?é@é‘dd?ﬁqfﬁéaﬂ’hbﬁét"‘ité ¥ AFRFET . ALE PR PR 5%, That
durability can bleS 1011a§gg{rgsdi atrgl% a rnee(jcu%tiaoré inrllan Ese canephe realized.
Exanpl es of ot her abradrves sfher THAN diarmonds ey Re48divtr oS tre™™
above-described al um na aBLagtyen €@ danBewtHPhOBrOieft tl@ht 0090t b |
greater, (3 -alumna, etc. ) , are silicon carbide, chrom um oxide, a-iron
oxi de, cornwndumisSptdvai@Rdrd thife £135i1sid heqietdar bidadihy trddii Wwin teawii e,
titani um oxide, silicon dioxide, boron nitride, etc. These known abrasives
with a Moh's harddtesiss fass fmrrgrdat eeinahr peghdnpih oy édt Bhatgl gomracitrwith
conbi nation. A corrgl ex of these abrasives Si n which one abrasive is

surface-treat ed WPEHESn6eRErerabhEEh Paf ag Y HEoONE RALEE ™ P REP2IA %k e
where these abras] C ai . an_el h t .Lheir main
conponent, t heya%a\rélﬁ%e&ag%ﬁl onryhgedEgmg?%gnggn%}scgéﬁ?ﬁggfﬁéeimr%éﬁ eccogl?jgll%e? fei r

mai n conponent inpn2RYe Mt i 8B LrardNQTE ARERTMBS O Rkt hal dhagnds may
be added to the nagnetic |ayer. They can al so be added to the non-nagnetic
25 | ayer d%$ necdsgarycodtfedannatifasivbetistadaedhé orddicedonrdmgnethe | ayer,
the surface shape can be controlled, or the state of 17 protrusion of the
abrasi ve can be T3Aatrorie®. Peheeialthe e’ §i bardneg sqlrintatt Yhefsughaaprodsi ve
that is added to_the magnetic Iar%ﬁr and non- magnetic I/g%ﬁ;er shoul d be set to

opti mum val ues, TPESREEET GBI BN ARITRI T WFFE8L YoP/ Bl et 5BF 84T 4ASE ot her
than di amonds arg PRETRIARLY. LB hANG%R W 1o Ghok0sd@UM, PR Gyl arl v,
to enhance the el ectromagnetictransfer characteristic,narrower particl esize
di stributionispreferable. To enhance durability, abrasives different in

si ze maybe conbi ned together as necessary, 10 or a particle size

di stributi2dn for a singl &habkasi dacdnede ofatdke whddrceEventhiennphnsticase,
the sanme effect can be obtained. Preferably, the tap density is 0.3 to 2

g/ cc, the percerftt5§EH9 RatE™ LHACEATTEA BY KPRt DG - IRESHHGSS - t SR, thénd t he

speci fic surface area . 1,0 30,08/ g, .40 Abrasi we, that, 15 enpl oyed in. the 15
present invention ﬁay De"ih PTHE T 6 AT o1 " héedl €. 4 sphere, or Pa°clibe.
However, an abrgagiye,Wddy 88 8AGL PN 28q PAIna0Mn@énd 463 f 95 Md 3 gREEE LTS ed
because the abrasive property is high. Typical exanples are AI%P— 12, AKP-15,
AKP- 20, AKP- 30, 1AKRnSE0knddipThaOanddsT180exbicbs3a, abll ilr 60, plL - @Qymkf)T- 80,

H T-100 20 (Sum tono Kagaku); ERC-DBM HP-DBM HPS-DBM (Reynol ds); WA10000
(Fujim Keanmazai); UB-20 FukKanemm adgo@ahce GHROMEXP U2serCHROWEXLI WA, (HNiggpon
Kagaku) ; TF-100, TF-140 (Today T Beta randomultrafine (Ibiden); and B-3
(Showa Kogyo). TifePFRYgREt iact ewddr HiardPhedagrebic rRecHHASEMAiuAvienthish 25 s
basically the sane in construction as known magnetic recordi ng nedi a,
except that a predeterm ned quantity of dianond particles 18 descri bed
above are added as an abrasive. Anong known magnetic recording nedia, a
magneti c recordi ng medi um can be suitably enployed that has a practically
non- magneti c | ayer (underlying |layer), and a magnetic |layer formed on the
non-magnetic |layer 5 and having ferromagnetic powder or ferronmagnetic
hexagonal



ferrite powder distributed in a binder. In this nmagnetic recording nmedi um
the thickness of the magnetic |layer can be made O . 5 umor less . In
addition, it has high mechanical strength and is excellent in surface

snoot hness. Therefore, if this 10 nagnetic recording nmediumis enployed, a
magneti c recording mediumw th a high recording density and high durability
can be obtained. A preferred exanple of this magnetic recording nediumwl |
herei nafter be d@§erisgeapncatigathy Fraasfanuegdnt P%lrL%9é‘?‘]g“Fhé“%é‘f‘H"\Péeforce
He of the magnetl . of t emagnetlcr cordin di mis 143 m(I800
o) “or gr earor . CBREREY S A BISKAT HASO06 Ty ToPo g AP AR B

pref erably 183 19,209, ML(2300 4 350 OBuecrl dadrbe s 8 AT KA

greater, 20 a hlg recor |ng density can be nore avorably achieve
(Ferromagnetic BQMQEIQesAatMIHSQ@Et@X%'ﬁm@n@fn hEEATRINSEd 1Ca ROWIREgAdHAL 1S
used in the overlying magnetic layer is ferromagnetic netal powder or
hexagonal f érrit @dapendested dn $pe ebibsad tee 1rhaltd eec ormigneleirc 2o thet sdurpawder
have a major axis length of 150 nmor less. It is also preferable that
hexagonal ferri FeIpeiidereandrg mreion, axfsraocoatmyenl wiopsamfomingss. |t
is preferable thgt ferromagnetic netal powder be a ferrorraq:netlc al | oy

powder having a-P& ¥ TI rain Tpohght2 i "Phirst FeTh dHBEHAI lﬂe?aﬁa“ﬁ?&vxder

in addltlonto N i,

Sc. Ca, TI, %’felq%-jﬁf@ ﬁgngrhha tlg\g)ﬁwcggpégg&ﬂggqgt%g%%na%éax%'tl§

Hg, Pb, Bi, La l@?erPrAsl%ongrﬂoalaln@ol%lorz}%r Mo rmSg i m&dfetic layer
Particularly, it 1s preferable to include at |east any one of atons A, Si,
Ca, Y, BalOLa, MNdnt&ms Gosedbnd andrBcdnt atdch iienl? ® & Fess|df theifirst
preferable that the Co content of the ferromagnetic netal powder be 90
atonmic %or |essubfifntand bRty -prifetabhe atthecrende upsiear3s agtomi ¢ o.
Furt her nor e, refera ethat the Co content be in ran of 20 to 35
Stomc v it i digpEIE A Pe PR AHES v CORUGH: CBT THBCFbS (TAGREL I ¥ et al
powder be 1 ( 5 tle(}gT]e]dZ atomc %of Fe and further preferable that it be 3
to 10 atomic % © Furt ernore, it is preferable that the Y content be in a
range of 4 to 9 atomic %rheltiist phefef-akl end hak tdemilicentient ofy bhe
ferromagnetic nmetal powder be 1 . 5 to 30 atomc % of Fe and further

pr ef er abl @5t hat tihe sheebridi fZ6ratom 186, FOthhermeleéguids aisa20mpesfterrabl e
that the Al content be in a range of 8 to 15 atomc %_. These ferronmagnetic
powders nay be ﬁrte’(”f‘b%ﬁ éfﬁ‘eb@f‘%ﬁ‘%tldi $persison I5yPer th=dser sant, a lubricant, a

surface active agent, ntistat tc. Ferrom exago al
ferrite includes barium Eg f%rrl%te b€ rontlgm erralglgge ? dtferBrl e, o

cal cium ferritenhuakdOuagHbeld elhon, praduedisof thaeseatosWess idulb s,
products, 20 etc. Typical exanples are bariumferrite and stronti um
ferrite of a nagnet tugdhem bréfetape, im aragnes mplute Hidt etsypehé esedone
having particle surfaces coated with spinel, bariumferrite and strontium
ferrite oR0a conpbsicantmagretioopllgas bift ehe fpéspa!wtburarwt nconmnaii hy mgda

spi nel phase, etc. The ferronagnetic hexagonal ferrite, in addition to

predet er m ned atGRESTHEY &6ﬁ9aﬁ]§t58m’s“§}tﬁ?té§yA1 Si, S Nb, Ti, V Cr
Cu, Y, Nb. Rh, Pd, Ag, Sge r?acé/é{]rda Ce'%'fthg}e }@S n ’nvel:ltjr(h‘? the.’
fera

M, Zn, N, B Ge, etc. erromagne exagonal f'erri te may
10 contain el em@tp%osge@dasne@go;@f £a0r That Gy Tng)zl,m@qfaynem rBboriimgn,

Nb- Zn- Co, Sn-Zn-Co, Sn-Co-Ti, Nb-Zn, etc. Ferromagnetic hexagonal ferrite
cont ai ns speci fln@dump)umthCBSCd@&BdB ngL)on $medre bif ad tsa caxndg ge nenhaha@ie ttet hods.
The powder size is a hexagonal plate size, and preferably, the average
plate 15 €Pze i dayertwhiZd eentafme specriiae ofr¥ doe2drad @f nopemagnetic
ferromagnetic powder in _the nmagnetic | ayer represented a BET nethod is
normal Iy 45 to &9VARF G LoHRF EP?/%Jt“cﬂ SPLtiioReP & inged gt AW he aI‘te"i‘ FERBGTRAYE et al
powder is normally in a range of 8 to 18 nm preferably 20 in a range of 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 ferronmagnetic netal
powder be in a range of 30 to 150 nmand ferther preferable that it be in a
range of 30 to 100 nm It is preferable that the needle ratio of the



25 ferromagnetic netal powder be in a range of 3 to 15 and further
preferable that it be in a range of 5 to 12. The saturation 21

magneti zation Qs of the ferromagnetic powder is normally in a range of |00
to 200 An2/ kg (100 to 200 emu/g) and preferably in a range of 120 to 180 A
n2/ kg (120 to 180 enu/g) . The plate ratio of the hexagonal ferrite is
normally in arange of 2 to 5 20 and preferably in a range of 2 to 5. The
saturation magnéfiYHSPoR28ReYiE f5rMRIqYy 1F P fPaRge Gnd3n Y PE i AnEINEg (30
to 70 enu/ Q) a”ngéﬁf er%bl. in_a ran %a(gfi 40 t.0,60 A '”2/#/94'&\%%0 to 6(%

emu/g) . The felPoRRgarrepovisrfalbe &urFACSEFE3E &F 1 0ft S B or an

oxi de of these S - T. rr g@ggnt' vt sel f
is preferably sﬁg(la Inﬁg%% gﬁ%rlg%gfe§§3§$%fé% rgl,Hgie{l(asiosgpr ef gr%ﬁ?u(el%}tl\ﬁgtthg
di stribution of tHepéitdrRe berd ampgneits ipovHerra taader&ml 1(8F .a step
Particularly, if the SFDis 0.8 or less, then the el ectromagnetic transfer
characteri §tic $ goiodianda tree teut garries, hilgleh has B5laddidricone pdtetern
magneti zation reversal is sharp, the peak shift is reduced, and it is

suitabl e for hi GRFERTRANAYNE| & fare reghetirans 8urdl ntRta At ERtenarfettc
nmetal powder, the distributio an be de.smal l e or_ex l.e,. by a
met hod of pr eveﬁ'tlf:ﬁ%héei %?%%ﬁe§g?0%§8%rﬁﬁ es’t ghai .a[tr’ai é?.lttl 5r°' %gge]?cﬁ’iy_t’e
particles 20 bebhar 3\(Gaihap & aGkatiind MBS phdyShieniRatBONCL | C

| ayer, in addition to the above-described abrasive, nmay contain carbon

bl ack. Preferred exanpl esnafge rdpheraddumace, ritdbenckherdmagneeio©r bl ack,
acetyl ene black, 25 etc. Preferably, the specific surface area is 5 to 500
nR/ g, DBP10i| alpsorpdironme@itm, 40@ mhgd€Og, leher acertages par tabckeiwd ze 22
5to 300 nm the pH 2 to 10, the percentage of water content 0.1 to 10 W%
and the tap dens§PPprPsing dlamogAmartibes HRPHyaverasGPARtackes sigejis 0.03
preferable to enploy. it in_a range of 0,1 to 30 W% of the ferronagnetic
subst ance cont _egg.éjt?ar‘%n_ Brll%_glia o%‘gﬁaﬁﬁk%lea%%ﬁ% Bgtﬁhgna}fﬁastwg égétni c
charge preventi@ngafedugt 00n i o Resfst CAdr@Bne@eStil-Ch8Mer contained in

| i ghtinterception, and enhancenent in the filmstrength of the nmagnetic

| ayer. These depaBthaghet el arrhonrHy didds tirdedib] dNaagrivagpetkicordaymtedium
(Underlying Layer)] 10 The underlying |layer in the nagnetic recording

medi um i s1lhot t daBethe fptleadiing davantenust v tbeisgnfade pf Yhe prufetd eafdipr

non- magneti c. However, it is normally constructed of at |east resin.

Preferably, powd€BTFERtERdMEMeinHor GaRi P hbIERIBT B §anT Pt s
di spersed into rgesi i er_ _ v - i
povder . Hovever FoRbB o PR ORLE RIS kD b3 BLE S AR DL OROREH
mai ntai ns the poactigdily raeprdBgRat ke Naldee: of rdRedundarddnpgchawey . The
expression "underlying layer is practically non-magnetic" is intended to
nmean that the umdeityedigahdydre renmingohveditidihavd tegnetnsmd oel@@rdimng
extent that the el ectromagnetic transfer characteristic of the overlying
| ayer is A8t pr &eAiemlF3n PedUeE,-21REN- Magneti ¢ Powdery The i norganic
powder can be sel ected suitably from anon inor‘quaréi ¢80 ounds such as

C

ametal |ic oxide, anmetalli€ ‘?ba(?r?gfeé?ész%rl e_ﬁef% % LAEr Y eefnagn?rﬁcal lic
nitride, a metalllg, gA(Dhdgud %&?Agln@e%llgygleiﬁéﬁxdeérmaguwmﬁé tanium
di oxi de, zi nc oxi ge, 23 Iron oxlde,” and bariumsulfate are preferred,
because they hav@iBRIJRWaRAS tinCh @adisiot OIS 08 tandthdigyatf uBEEt @Aalkind
application neans . Titanium di oxide and a -iron oxide are further
preferable . Thefpmrageopabtledieosie thk drbas eonoistmRgREHSOPOWIRIH,i S 5
preferably in a range of 0. 005 to 2 um However, if non-magnetic powders
di fferent 2pn partFel(eMsi,ze0#H€ (e¥hbi aedl ~880H dvksisall yeroesgdistd by@rogen

distribution is w den within a single non- eti owder, the sane \
ot fect s can be GhP% AL ShTon BIAGRTOBLU SEE r he ALY RS 10 1 1
t he underlying | ayer contains carbon black, the surface electric resistance
Rs can be lowered, the light transm ssion factor can be nmade snmaller, and a
desired m cro-Vickers hardness can be obtained. In addition, if the
underlying | ayer contains carbon black, itl0can have the effect 15 of
storing a lubricant. Rubber furnace, rubber thermal, color black, acetylene
bl ack, etc., can be enployed. [Binders] The kind and quantity of a binder
that is enployed in



the magnetic |ayer and underlying |ayer of the magnetic recording 20 nmedi um
can utilize conventional techniques. For exanple, conventionalthernoplastic
resin, thernosetting resin, reaction type resin, and a m xture of these can
be used. Thernoplastic resin to be enployed has a glass transition

tenperature of - 100 to 1SO C a nunber average 25 nol ecul ar wei ght of 1000

to 200000, preferably 100 100000, and_a poI nerizatiLo ree qof about
50 to 1000, Exaffrcetard 50 wtharyhARanet (Bl Iy T atE T dbber Tearne.

and a polymer o 8%%%@%%0%@)8%“ %QE?E&%, tRQQ%ts'tEP%trrEQh ﬁu‘l‘%%%%gn”om

anononer such as vin vinyl acetate, vinyl alco

acid, acrylic agkldpr&fditelC rESk Yein¥i Syt dsdRBCAGH Lf kngéme@ciif‘t&ﬁhé)fuxt oyl €,

met hacryl ic acid, ester nmethacryl ate, ethylene, styrene, butadiene, vinyl
butyral, vinyl aCﬂi@ﬂLcaanﬂlbslt@yJ:e,ESIhEth cExarplrs cafist her aosseidiong suesi N and
reaction type resin are phenol resin, epoxy resin, polyurethane setting
resin, urea resin, vimtlaghherydsscantalriesdin égiennagratylc cereatimgonediesi.n, 10
f or mal dehyde resin, silicon resin, epoxy-polyan de resin m xt ur e _of

pol yester resi n?&nd Ii%&&?aﬁ%‘tee ?ﬂgeﬁSFS‘?n%trablélFﬁH& uklee (Sﬁ“aiBbFX/é’§t &F95deyol
andpol yi socyanat & Xt ur ur et hane and L.socyanal etc. The
above-descri bed rggf%é;a can tﬁe e %l n ?cordm?nm ch (r:%n‘%l nat i ol léﬁ’r%f erred

exanpl es are a conbinatigp gfe aatbolv@aéésm%eaegsga&ﬁ £l ERM I @aghot:
consisting of vinyl chloride resin, vinyl chloride-vinyl acetate copolyner,

vi nyl chl ori de- tiebyglkdaoeimadeun) rgbllyaké:ﬂ’mﬂe eepoOh WiRh, aamnthhipeyhr group

chl oride-vinyl acetate-nmal efic anhydride copol yner, and pol yurethane resin,
and 20 a d€nbi nathbanbiis leapéovar aporgisvuydnatd equardivit af rorereer| ent
dispersibility and durability in these binders, it is preferable to

|ntroduce at Ieggf*rSﬁ%r‘iJothF %ﬁﬂ‘?ﬁ“%l%fcf‘@él“?f:b?n&owgeﬁrJo‘h&h@oﬁg‘?%ettllﬁg of

- - SO3M poxy
group, - SH, CN%\X%ere gee(ﬁ?éy"seég’sagdh@ngrfggoénd% X rrqgﬁﬁztﬁ(alf\h netdgl

base, and R repngsepts,ia,cal BUbMRYYPoRdeP1 JEOYBYaih QtsQfEb&@&ltbﬂ‘,ﬂ\dﬁéftsloas
necessary. The quantity of such 25 a specific group is preferably in a

range of 10 1 to 10 $ nolre/ ghandbolvartiterripeaf enall Ylerikle argeedfc 10 2 to
10 6 nol e/ g A binder that is errgl oyed in the underlying Iayer of the
magneti c rfécor dirﬁgoﬁéﬂﬁl%meidsu‘l‘rn erxge 16PsEiR esuesh dhefMF’ r?oha\?r%‘gﬁétl c
powder and prefer nara 30 % _ A de tha errpl oyed
P The mmgnet i ¢ tayed thE SHEacHarrS MPaEsH dPhG Hara TSR IPian? ks ot %
to 50 wt % of ferr al er sapd. pr I f. .10 to
30 wt% The magnetl recor(glln“"r?%a Fn%glpum ggonst%ug];’%{ e%f:%g?fnj %‘88%?&1%
above-descri bed JsRgaethed ayer ANdxURARS | ¥hoge 1AKE magNeth 8astan@@er fant he
underlying |layer or magnetic |layer may be formed as nultiple | ayers.
Therefore, it ivepssioghedwbithany@inhe sqhhtiany igftimhee biontiest betreen

guantity of the vinyl chloride resin, polyurethane resin, polﬁvsl socyanat e,
or other ré&sins tihﬁ“&‘SBFH&éFrl%%aﬁ%%h%%llﬁrreﬁéfwg’Eﬁdlé%i‘ch ST Wor mi ng

e Tmanet | L sl NEBURNL LLY 21 L0g POl Broproup. . and: L e  prsul aal ¥
descri bed physi af"s prope 1es a5 n cessary PRY 28t on shouTd

performed on ea@}ahéygfreéwtmg&hett%f}@bgkl@&grﬁécﬁtu&nngneg iBWhi hh@ﬁ/t_eirt
construction can be utilized. Wen changing the 20 quantity of the bi nder
at each | ayer, fdam bBSéstirRedit 1S necessary to increase the quantity of

t he bi nder of the magnetic |layer to reduce flaws in the nmagnetic |ayer
surface, or it is necessdmythe dhryeedsectiedgbamttit f lekilkvlre maigndeic of the
under | yi n%él ayer to %ﬁve flexibility so that a good head touch is obtained.
When 25 a “ChangeéScorRane qutlul“s tﬂfeefféFébl‘ié’atténBeW]d’rtﬁ‘PBpf‘i”fnffét“ilB% % t he
extent that the advantages g [Cesent |nventl| qi |blgeid. It
is preferable td &dﬁa%‘?vl gyar é:to PR FaRE: L& ifhcé? hé Elfmrcf’é‘r“?lfeyl ng |ayer
or magnetic |ayer and harden each | ayer, because durability is enhanced.
More specifically, 5 isocyanates such as tolyl enediisocyanat e;
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4, 4' - di phenyl net hanedi i socyanat e: hexanet hyl enedi i socyanat e,

xyl il enediisocyanate; naphthyl ene-1; 5-diisocyanate;

o-tol ui di nedi i socyanat e; isophoronediisocyanate;

tri phenyl net hanetridii socyanate; etc., a product of these 10 isocyanates
and pol yal cohol, a pol yi socyanate generated by condensati on of

pol yi socyanates, etc., can be used. These can be enployed in each | ayer

singly, or in cGRbFh&EPOH BYPURGINCE AP MR eF¥Td 8o i rh BRI ARR9REEE ons

t hereof . [ Addi til\éesl 1§hgggcga netti.(;1 Isa er, anglorupoder.l éi ng I a%(e{.co{ ter}e
magnet i c recor di ARG hedi Um ey contaid 5w e Var i ey gt "adarr T Vs YaVi ng a
| ubri cation ef feghaals St abbénEHALIEAHEYRDLE O €75 &Gt 1085 USRAESEAL:
effect, a plastic effect, etc. Exanples are silicon oil; silicon oil with a
pol ar group; fatbyracant iRdjfanedtsi | TROR AR, T tHOBEBEnL QNbaL fdx(k Shh ibeon;
fluorine-contai ned al cohol; fluorine-contained ester; polyolefin;

pol ygl ycol 5 al kyplrphespihafecrmbdianm tabkafernwet &b thalmastherceofricnl ypbgdlef at e
and an al kali netal salt thereof; polyphenylether; phenyl phosphonic acid; a
- napht hyphosphoric89ze¢%R s£8bbhiiiy Pphesh B+ £ e ds 1 Hp e RSt pRBrihe aci d;

-ethylb h honj i d;. ph | h hi ni_c id; 27 . ..am i n :
Dari ot i fane. SBOBF o™ Sge EOmET L AR eI g ShentE R RPT n o ed: ned
al kyl sal fate and an;alkal id’ﬂ%&%hﬁé‘é L Lhergalis Jonqhasie.fatd ¥ sl o8 n@%

carbon nunmbers 10 to 24 (which nmay contal n an unsaturated bond or

branch) and al Kalaign8ef@krénsmirt s péridesa. (liherboord, tkdl1uBt Lognt moves
nmonohydric, dihydric, trihydric, tetrahydric, pentahydric, hexahydric

al cohol s a0 car lwradnabhhef sonl Phd go2naonkith lapyr conhamagaat imsataur aftted bond
or may branch); al koxyl alcohols of carbon nunmbers 12 to 22; nono fatty
acid ester or di"PERe{iasrgnere?ndAUFNS 401300 of E8¢ &RIROtLhIreROEHMIri ses
any one of nnnoQ%%Ec fatty acid of.gq;bon nunbet%llo to 24&%%@“&@ may

contai n an unsattrated bdn Eﬁﬁunﬁy braﬁ%ﬁ?egﬂ%xﬁ%ho y%ﬁi%ﬁln ydritc,

trihydric, tetrahydpi £t o0 AINANES s DEXADYHE ¢ 3lrGORMnat 1 €RLDOR MyTDET S
12 to 22 (which may contain an unsaturated bond or may branch); fatty acid
ester of 15 noneakkyhet her of an al kyl ene oxi de polyner; fatty acid am des
of carbon nunbers 8 to 22; and fatty acid am nes of carbon nunbers 8 to 22.
In additidd, all or sone Iloftihebeyovee seasidedbbeb ridditi Py evetheg, behadded in
the step of generating magnetic and 20 non-nagnetic coatings. For exanpl e,
there are a cas&MABFEHddi L7YRS 30fe ThT XAPNRICLR W ¥FdgAEE T St 3hck before

a kneadi ng Step’su%s%e?rge Vl"gef}?e ?Q%iéé&"é?d@f..e ahded i L 4§t e gl Kngading a
a DI nder an

magneti c subst ance, , an organi c solvent, a case wheéere
additives are added 1dhdgdbSREFSItRRNTRPesFo A S8 tWRRKEE t3DeaddhbEvas @I e
added after dispersion, and a case where additive are added i medi ately
bef ore coating. ilsrhraddhtiione iaf trerte2@ntacomimbitba sohckdbbodyghet rend fayer
all or sone of additives may be used at the sane tinme or in sequence,
dependi ng 28n t héhshfatécte the atpgke@ RodhdeMenly: CReprt@ssaniPAdng sahEPHE4: i ng
process perforned Ry a cal roller) or a | etion

d ter. slit. )
RSy BBt ensnabe Tl B ik ot SRR SSRGSt ne

| ubri cant can 5'%

obj ective . [L S i dessly o i i i e | ayer
construction ofq%%%rgggh%%%gk%gg%gﬁyng néﬁ?%h?g%ﬁ%k%ﬁgg&%gggqggéfﬁggg
substrate of theaRagnetine Haeekdiing R £18W-$cpi &f 81@ABkYpé A orapge of 10 2
to 100 a mand further preferably in a range of 2 to 80 a m An intervening
| ayer may be pr oagdedidetaseeditdencsiibst cat deafidrtiee entlentegd .ngl ayer to
enhance theintimte contact therebetween. The thickness of the intervening
| ayer is pPeferably in a rarfFeEsf DRSGRERIEON. & TREQRRAFINGSher preferably in
a range of 0.02 to 15 0.5 um The magnetic rec i ng,_nmedj.um may _be a
magneti ¢ recording medi um PRI YRR Vé§£ﬂ§3?§ﬁcﬁ+ﬁégl5?iﬁ§r§Q§fer and
a magnetic layer) are fornmed on both sides of a substrate, or a magnetic
recordi ng nmediumin which a nagnetic layer is forned 20 on only one side of
a substrate. In the latter, a back coating nay be provided on the side
opposite to the underlying | ayer and magnet2 ¢ | ayer to obtain a static
charge prevention effect and a curl-correction effect. This thickness is
preferably in a range of 0.1 to 9 umand further preferably in a range of
0.3 25 to 2 um The above-described intervening |ayer and back coating are
well known in the prior art. 29



The thickness of the magnetic |ayer of the nmagnetic recording nmediumis
optim zed in consideration of the saturated nmagnetization quantity and head
gap length of a nagnetic head to be enployed and the band of s ignal to be
recorded. The thickness 5 of the magnetic layer is preferably in a range of
0.01 to 0.5 ~cmand further preferably in a range of 0. 03 to O . 3 um
Moreover, it is preferable that it be in a range of 0.03 to 0.10 um The
magneti c | ayer fayabe wéeparafea@ncat botiite gccompanyiagedsaiagisnghelf§irar ent
magneti c characteristics, and a construction related 10 to a known magnetic
multilayer can be utilizBH- FhéSt i UAHEEE SROYHY anbRFINAKHG Eali s
normally in a range of O to 5 a.r referably. in. a range. of 0.3 tQ 3 ~c
m and further preferabl5%?h£%}?%ﬁg%g€'nﬁu?%n§¥hgsﬁﬁ%ei& pﬁékﬁ%%ff§lc
described, the yndeslixifng:hayeb £x05RidS 1SR hEHedh fimiih 4 dPrd¥@chi cally
non- magneti c. For 1 nstance, even If the underlying |ayer contains
impuritiessor pybppsetirmCantadiNmagnstBidtiguantity of nmagnetic substances,
it can be considered to be practically the sane as the present invention.
Such an exanple is a casBl@h2sestahdigmsndbavinpghetsiceté lowhdehsinastetr t he
underlying layer 20 is 0.01 tesla gloo gauss) or less and the coercive
force is 7.96 kAPRFaDAGsdRYowhY daso PreMatabrentackevibiudmeymagnetyer has
no residual magnetic flux(£ensi&y and no. ¢ erféveéjo&ce..ggﬂpsgraggkeThe
non- magnet i ¢ subSEPRTE G RE UL EhAIMEYEE T A It hie” 25 ARRGART e F IR AT medi um
of the presentipyeptiQpi.sgRastructed of known film such as
pol yet hyl enet er epht hal ate, 30 pol yet hyl enenapht hal ate, pol yi m de,
pol yami degopol ysul phon, potybenzeoxaaidgat Showhihgs essppte badiesdmy
undergo a corona discharge treatnent, a plasnma treatnent, an easy adhesion
treat nent, a hedent/eatovernatterdusirmednmvilmgnasteat pemtiereis trangivetredd of
Fabricating the Magnetic Recordi ng Mediun] The nethod of fabricating the
magneti ¢ recor dPAGNAEHRAdHY oF© tHhe PreRehtc ifRGeRtith "eAt lides t he preparati on
of a coating solution for.faor .quNegfhﬂh?¥ﬁE E%ﬁﬂﬂ Leabh 8k the coating

i nen?, ryl

solutionto thesubstrate,oriéntation trea ng, cooling, 10

cal endering, stanping, pesbsdidcdelid enhdotd sthicNGveassemilyl net&inalfterst ep
of generating the magnetic coating and non-nagnetic coating of the nagnetic
recor di ng1aedi umei dedardbesd ah degadtl i tneafimegcestteptha adt s@erds doawisigep, and
m xi ng steps 15 provided before and after these steps as necessary. Each
step may be performed i nAtfhissoflewiid esteggesic mrerdhpodecdbytis betpxible
ferromagneti ¢ powder, ., non-magneti c. powder, . hi nder,. carbon bl ack, ahrasive,
ot | Stat] o agenMaanEbH ERH L AR SHRRerR whish DatAddet Ao eRE LY g o
in the mddle of, 80y, SLGR, {4t:addLtLYaceaG 2 MRLES 8L MRy Bf; ol yladed and
added in two or nore steps . For exanple, polyurethane nmay be divided and
added in the kneadkbhg/ HlRRe pdtacdinSpeFSdpPdnal P, ARt gt driaxidngl s epsf or
adjusting viscosity after dispersion. The magnetic coati ng and non-nagneti c
coating aré 25 lkreadedeahdseMspes Beddinssviar ¢ bod 0kn&adergne Exanptesiioh
kneaders are a two-roll mll, a three-roll mll, a ball ml], a pebble 31
mll, a revol vi g9 Ihasaa af¢iget idech dreHegiat inoramAPYPLispeadet mpél | er

di sperser, a high-speed stone m a hi gh-speed i ct mll, a disperser,
a kneader, a hi%hygg@@ﬁ‘hﬁ§§?f'akh%ﬁﬁﬁgﬁﬁigrfg¥ﬁ¥ ﬁnF YBnPl aPsHerSer, etc.
5 A nethod for i I I I 1+G Lhyelisg thgd. I n
 proferred met hoa i T maret] o ay v S an T e S de et e by
applying a firstocoasing sehdilbiofof®patBecNOBoABINELE CcHedYBFadiSvel Ds dnvet
state, a second coating solution for the magnetic |ayer is applied on 10

t he non-megneti @ lrayes dfi Oel, towdt wah- stfeapphagedtiicnpowddreronde yner ins
performed and a surface formation treatnment is performed. In the wet-on-wet
appl i cati on nmet &€, meeretibggheYse: | ayer is uniformin thickness, defects

such as pinholes are prevented, and yield rate is high. In addition, the
intimate contact between
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15 the non-magnetic |ayer and the magnetic | ayer is enhanced and the
separation of the magnetic |layer fromthe non-magnetic |ayer is prevented.
In the wet-on-wet application nethod, if the |ayer coated with the first
coating solution for the non-magnetic layer is in a wet state, the second
coating solution for the nmagnetic 20 |layer may be applied at the sane tine
as the first coating solution or after the first coating solution. In the
case where the non- magnefPEUFager sFA4! AHRM egifit 4 ‘amapePaat sCteeidiedd by

t he wet - on-wet ggpl i cation_net hod f;rtxe idf}lrghg{er ablfe to arpeQIi¥ the first and

second coating 361%Ut5°3REC2E° £5F "Fheh ar e s Sf §. "BECAISe Y VNt in

the magnetic | ayeq; qyapar aheS 13l0wbyudy -8l QW drad nge1 Qb anondepardd eles are
easily 32 present on the magnetic |ayer surface. In the slow drying step,
the coatings (nesni@gselt qadbdiMNgBREd G ayebshenlie fexPOsIatRomddridtausl y or
intermttently for a predetermined tinme to a predeterm ned tenperature.
Mor e speci $i cal Lgyert hegomseyusasded nbisdraugh cdoosi@etabl}2inegedand the
conveyi ng speed of 50 to 800 mim n under a tenperature of 20 to 120 C. The
surface formati BAtRYe&RRAdR SEHPPY prerBered g@nﬁecaﬂ BATRAL1CTRecdli@Ader
rolls are formed froma plasti clgat eri_ab,_ whi.ch has a.heat resjst.i 2_3
property, such BEIEELYYH 58ISHTHIAERT TG IBoPS it del S IV T HiTEART HEE 154EE. The
| ine pressure ig.} .ang ; o] kgl f ly 100 to 400
kg/cm The tenpg?%%%enrl?@ ?%P%lﬁgﬁgecé?%fog?g[r}%%rb fﬁ%%g'f erably 40 to 120
C. Amaster carrier for negaelictabeapsiarcithalzd eRpkoyRGhdna paer 1esent
i nvention can enploy a conventional one if the 15 surface has a Moh' s
har dness &f 6 tgodifainefhéncomstmagott om layermas eim al refige g (w88 ero dabri er,
the generation nethod, etc., are not particularly limted. [First
Enbodi ment] Nowtmand pseferdfoldi At ta#9q RE (pPasent - # mvnt F&rFhRi 2VYer2gepe
described in further detail. Note in t enbodi nent that the word "part" or
"parts" represeREET GRS Ghte b"érlfa'ssottha‘“v@i%gf‘if“' ptg‘ref’stqfe @ ‘{ie(%n%’fgf‘f%tffldfyl\/ast er
Carriers] (Sampbgnflcdiacsibst ratgedf 3 MRSLAK: CALY 08! d BIRYHRY B8 @ MNes25
substrate, which was generated by a stanper generation nmethod. Mre
specifically, the dicskeahapadMe suhst hahe, hasia ilsand grmoeyeyr33ter pahkern,
in which radial lines with a width of 0 . 5 umare arranged between the
di sk cent ép andmastedicakrposiiti ereidly Diawed dor img) magnetiilet fansdepi t dleris 0. 3
~mat the radially innernost, position 20 mmaway fromthe di sk center. 5
The Ni substrat éh%ﬁ%rﬁa% t 9 e L Eder gy Rt APy EF Y™ Stk dit Was
fornmed at 25C I kL hi . t .G | ' . nm
the A oputteri g bFobant Vb SRERRLLLed el ARANGHL LLL OS] Sl ¢
appli ed vol tageahs i% ad8Q \WheHdbisEhsed¥al's 15 JRar dnesse ghether sHrdmcenf the
master carrier obtained 10 is 4.

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 from
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 range of 0.3 to 3 wt%. If it is less than 0.1 wt%, then

it is difficult to assure durability. On the other hand, if it
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(Sanple B) In the master carrier of the sanple A the surface was treated
with an oxygen plasma to obtain a Moh' s hardness of 6 . The oxygen parti al
pressure is 7.5 x 10 5 Pa (0.54 mforr). 15 (Sanmple C) In the nmaster carrier
of the sanple A, the surface was provided with a dianond-1ike carbon (DLC)
coating to obtain a Moh's hardness of 9.5. [Ceneration of the Magnetic
recordi ng nedium 20 The materials of a coating (nagnetic coating) for the
magneti c | ayer gxdeedsoatinghenoatemgmeriar ivozadidy)f fepedheingnagrgiiist i c
underlying |ayer were prepared as listed bel ow. The quantity of each

i ngredient is atdaamtsty E%? ti’(?(?ev\é?%ﬁﬁnspallFsl%fdlffél’-FBh‘hdi?etaFEl?’r‘éei dhepowder

or non-nagnetic owder neti.c Coatl erro netic taI owder
100 parts 34 Btsel L8 5Eab:\—‘ﬁi ‘%f E8° 3 g ?ofe%oxﬁdrsrgl ehg
0.045 a nf}yStahm%hé@&cﬂé@%f%éni%ed%é@ Qﬂy49§%@I@¥dHKBJQ%QY§PE§Y??eéﬂced
conmpound (Al/Fe: atomc ratiol Y conpound (Y/Fe: atomic ratio 79 Vinyl
chl ori de cepol ymekt iRk, Nh@mrfée@nam Lk quaihg 1o Rl ydr eédadirdr esi n
(URB200: Toyobo)4partsa-alum na (H T60: Sunmitono Chem cal ) 5partsD anmond
(average particle size 0125 arejexipar¢:Caerrbrbeklif#blhutAsahet diamond
Car bon) 1part Phenyl ghosphonl c acid3partsl5 | socetyl stearat e5partsSt earic
aci dlpartd ei c &Z&raipkis I\/E‘B%\?meé‘?%ﬁ PREt bRt Bh2TT §€§7%Ilét'?&9&n%‘299?ﬁa‘ie(r520
<Magnetic Coati n% >Hexa onal grl mferrj tgloglpgrts ace treatnent:
stz

A1203 5 WM % Si 0 9 3606 0" 257P1 S35 PRl @ AV 3 35
as: 56 emu/g Vi @f'dfamo%' ertqepgéym%ﬁe %Nﬁﬂépof'}uar}re%lzmnzsésﬁaéa% 50%

Pol yur et hane resin 0: Toyobo) 3partsa -al um na 0: Sumtono

Cheni cal ) Gopart s;'iaeam)ad thaveraggepaidtich e sﬁlzéelé)zmé o& nasls pardncatdon bl ack
(#50: Asahi Carbon)1l partlsocetyl stearateSpartsStearic acidl partQeic
acidl part10Met mpmbet hyfi diemoné8BpdrtiSycl Ghexemc 20 patis ofon- degrredi ¢
Coat i ng>Non- magneti ¢ Powder Ti 02 cr&stal rutil el00 partsAverage_ prinmary
particle size: 0P335 6eEF?‘? ATS GPE REESEPEQ I BYRTBEPD 49 MANGRLY - 00T| 02
content: 90% or r eat erDE E’té n 27 ,M) 38 rpnu/mloongurface treat ment
agent: A1203, Si FBEASBPRS y(’f'a:?fj S3pal élfb\/ A MERE dE op b Y R T MVRLL0:
Ni ppon Zeon) 17 o%ﬁtﬁﬁoéé(&”ﬁe*}@%bsﬁ%b%uu@&?—ﬁ m. , ,
Toyobo) 6par t sPhenyl phosphoni ¢ aci d3part sl socetyl stearate6partsdeic acidl
part25 ~Stiéari c aci d1 pamhbbidaslureidnd okettenpd 260 Qlar d5st36 but Qyclisheadane
(Sanple 1) 180 parts In the above-described magnetic coating A magnetic
coating B, and roncaegretied dbatiumperttert Higid@isentd APFRAIRBREE T th a
kneader and dispersed with a sand mll. In the di s(gersed sol utions, of the

magnetic coating‘A° ?ﬁagrﬁé?if%“cceog PRGBS UARY (8- agffeceacEoatd H@rt]f?}eparts
of polyisocyanatg uer e [addgds {,0 ,0e, ¢ 0ad 'ngmér% Yid, QR Of s thg N ?Ba&@%%t' ¢

| ayer, 4 parts of polyisocyanate were ad to the coating solution of the

magneti c 10 | ay@asPeradul G epact srfe pokyh$ocyanate wemeraddethd aakhe
coating solution of the magnetic |ayer B. Furthernore, 30 parts of

cycl ohexar€ wer éndddeuncd on dachb Ofi tiyend driee . c Ot timgpaot ivtlieghis trilexion t hey
were passed through a filter with an average bore dianeter of 1 ~cm In
this way, the cdét“ilﬁ@rstélaﬂttﬁ‘éﬁbf’ﬁ? qwriBe%Bﬁ“%gﬁéﬁq%’?%@?@F cqHdvetrnt

coating sol uti ons f

A d d
non- magnetic | ayer g%a?'onr&mggpe I%egdnag%g%ie r?@%géﬁ 8L PLEPHL N DG

That is, if there are a great number of particles that are too
large in size, then the master carrier will be easily flawed
25 during magnetic transfer, it will become difficult to achieve

the long-term stability of the quality of signals recorded on
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t he pol yet hyl ene terephthal ate substrate of 62 umin thickness and 3 nmin
center line average height, was applied to have a 20 thickness of 1.5 a m
after drying. After drying, the obtained magnetic |ayer coating solution
was applied on the non-magnetic | ayer coating solution to obtain a
thickness of 0.1 a mafter drying. After drying, the magnetic nedi um was
treated at a tenperature of 90C and a |line pressure of 300 kg/cmw th a
7-rol | 25 cal endefa9 e cragaetdicanediluwn w15 afped beut neragsdt o2tfhve a
dianeter of 3.7 in, and the surface was polished. 37  Using the naster

nd th
carrier of sanpl@I¢ctif Bepdyidi fifaf Loure t r SHETEFREY Mdgticcad § 563 he
obt ai ned magnet | i Af netic tra er, _1he i i.nserted
into a 3.7-in cgﬁ?gfggaggﬁrﬁgg‘gﬁ Fﬁ%‘f gf%%toglﬁmggflilﬁls?ld%’(%Feg‘-?ﬁgs%@%aasﬁv%i dge 5
produced by |omegalet afth BLedet e siad:arehanhGalyi Past SuNel enopseratad. I1n
this way, a 3 . 7-in magnetic recording nmedi um (di sk) was obt al ned.
(Sanmpl es 25t0 14)sGaimitasni d exthnmile ddre owantheasr isandf didmexdepicdnre 10
particle size and quantity of a dianond added to the nagnetic coating A, as
i sted i n Tabl ehigh¢:Sang|EheksfoBarmplecalid a-deshellganeany: samalveniagsaept
that the master carrier is changed fromthat of sanple Cto that of sanple
A. 15 (Sanple 16} Sl €F16°F%- t Ré2Behfb PAStiaty dayeehktEptharAatss-hel frast er

carrier is changed fromthat. of sanple . C.to that of sanple B. anpl e 17)
Sarpl 6 171 o 't ndraniHat (st PABRG F et O L Bhalfdbr o5 SBRRE AL

changed to the BBORSIIL EPALd REAnBe CHAMDILE WIS W9anla PAPPL &% s16nd10 30 are
the same as sanple 1 except the particle size and quantity of a di anond

added to tthe nmagneqiantd@gt tigh B, casvdrtibadl iabrhable. 1 Thebefihte, pa@rdnctide Si ze
and quantity of dianond particles in each sanple, Mh's hardness, quality
eval uation by tRerhigdss a3g8 aduintgiggans - framsherymveohabtsf ngaderesult of
durability are listed in Table 1. The nunber of signal-transferred sheets

and durability were eval GAE&4BP I F MO YRELAJARS PEEERAF LRV EVi uat i on
by the Number o a?ikgé‘a}!at-ﬂrr s erred 50§h§£etti§)icFQf.cf%%@n§£ tpgw netic
a %0 730 FWiTH a brt engt

medi a of the ob ned sanpl es , a signa ‘of 0.3 um

was magneti cal | yohk et i@l edsby dH@pnBst £fi Galr ifimorek Lhe mampkesa A to C
The magnetic transfer to the magnetic medi um was stopped when the 10 | evel

of the repboducédaspprmadt dasm@dBrdrewertitbarthddd aod atneehsd ghgknatattimg
starting point. At this tinme, the nunber of si %nal -transferred nedi a was

cal cul ated. (DufdpreRds undRieridycrree BT orbREgh RTEPOHSy R WEhdtlars
(21P100 uitha shego ol 2968, Lo 19.Produted el QUBE) U85, AT ofedy W
performed at regonding depsidn34KEA Ihprealders SRS gnal wasperqduced
and high pressure, a dynamic synthesis method, vapor phase
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., may be used with diamonds. In this case,

it ispreferable that other abrasivesbe 500wt% or less of diamonds.
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and the output was considered as 100% Each sanple was rotated for |500 hr
under thernocyclic environnment in which the 20 thernocyl ce shown in Figure
1 is set as one cycle. The output was nonitored at intervals of 24 hours.
When the out put value was 70% or less of the initial value, the durability
test was stopped. 25 39 Tabl e 1 Magnetic recordi ng nmedi um sanpl eMagnetic
coating kindianond article size (u nmianond uantity (part .or parts)Mster
carrier sanpl el\/ﬁ%?%rlncép?iCearsesﬁ}???cét%ﬁ'asf’rﬁéf‘iﬂ?l%%ﬁug‘ﬁbtra%ﬁdsi‘b]ﬁé[‘lo-“d

f d sh ) 1000 Durabilit. hr)1A0. 151C9. 5100, <1500
a0 1100 5100 BhEbiflebngbe R A bus Sasso b g Gar R R TRROS are
<15003A0. 011C9. 5100, 550060, 3409, 3300, <3004 57051098400, crereor,

<15008A0. 61C9. 5205009A0. 150. 5C9. 5100 <1500 <10A0.150. 1

<120011A0. 150. 05£9.45:00 1 €61 2A%sE53C% 556 0:07: 586 13APe hERQ9. k@R red
<120014A0. 157C9. 52050015A0. 151A4101500 <16A0. 151861001500 <17B0. 151C9. 5100
<1500 <18BY. 11C9i 616 @iH00 ty IR, 05260V SI06h aslH00 102 0B6d 8 3AGI S1iFed
<150021B0. 011C9. 5100 <50022B0. 31C9. 5100 <1500 <23B0.51C9. 5100
<150024B0. 61C9. 52098035 HG t¥50. Bed osgobe xS id26BoL 59 I4Et ty1gfpsignals
<120027B0. 150. 05C9. 5100 <5 02850.1g3cg.510 <1500 <29B0. 155C9, 5100
<120030B0. 1570985 RBc5PUiRG ES* TARE T 1179 AR B s5HbPEs 2P T U Ye, 7,

preventing flaws from occurring in the master carrier surface
during magnetic transfer. At the same time, durability 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%orgreater, 8-alumina, etc.), aresilicon
carbide, chromiumoxide, a-ironoxide, corundum, siliconnitride,

15 silicon carbide, titanium carbide, titanium oxide, silicon
dioxide, boron nitride, etc. These known abrasives with a 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. In the

20 case where these abrasive contain a compound or an element other
than their main component, they canbe 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

25 layer as necessary. If an abrasive is added to the non-magnetic

layer, the surface shape can be controlled, or the state of
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9, 10, 12, 13, 16 to 20, 22, 23, 25, 26, 28, and 29) in which 5 the
magnetic | ayer contains dianond particles of 0.03 to 0.5 a mand the

di anond particle content is in a range of 0.1 to 5 W% of the ferronagnetic
powder contained in the magnetic |ayer, the master carrier surface is
prevented from being flawed by 40 t he magnetic recordi ng nmedi um during

magnetic transfer. In addition, the nunber . ,
of si gnal - t r ansf &FPEHsHES Sekbe 885aDDF0O BAGOPREP B e Yo etSt 28nd

sufficient running durability are obtained. .ln e .15, the. size and
quantity of di aﬁﬂﬁaqqsa“%éhiocf?/%% aEngll\ﬁe ttﬁ%tal o?/%@eg};g%rti%te)em FETGES 2t t he
Moh' s har dness t . carri.er f L | Qyv: ause of
this, the nast e(rglfncozla!r?(?rlA ;@%@ghggieﬂﬁgsslﬁﬂl\i%%dﬁﬁﬁ% ﬁgg/ﬁ@?ﬁl gratlrﬁg%'sf er, and
the nunber of siggpletiansferred sheets was reduced. 10 On the other hand,
in the sanples 5 and 21 in which the dianond particle size is |less than
0.03 um spéci fied by theTpeegsenticiiaveitdsonrf durabiabrtyives othsuf fhagi ent .
Conversely, in the sanples 8 and 29 in which the dianond particle size is
greater than 5 diamepécife exeinrabhe ipeegege afv@dttiochs mt heaglibetagiy 15
signal -transferred sheets was reduced and durabiljt s. nsufficient. In
the sanpl o 11 4RET2T FHENRF K CIESHUBMA CySr SHFARbRG GAPET S BRTEHEd | o

| ess than 0.1 w0 L £ ; ' Lion, naREL it Yanes;

i nsufficient. éo\fgrﬂgg %%%%P%%EQEE%YF%’%B%%%%%O iTr? I ch theaquarilztyi'ty of
di anond parti cl e$rd0: delferk fes gt eakehe hhipBe Boib i e SRRGIhe £ds R¥ck Higafir, esent

i nvention, the nunber of signal-transferred sheets was reduced and

durabi | i t yowas ioxsafpaciient. sis sesttorithoabbyve,a isinghe dhnastivel exdi hlee
magnetic recordi ng medium the nmagnetic |ayer contains an abrasive 25
conpri si ng di andRdepddere| &yeptids B by 6p atye tharsemelsd f8FE €ansPp ORI D. 5
~m In additio he di a d particle content is.jn,a 4 range of 0.1 to
5 Wo of the ferPERBGHENc oWt CEORLSY Hddorf the Hhgfietie PEyertaas
Therefore, the fJggledl gxhble gagnet s G decording, T8d UMafaCaRARLbEcific

of mai ntai ni ngi tsrunning durability, while preventing the nmaster carrier
from bei ng fl aned r@ueé nged Meenet né/d r ansfoirasNostnat desemp psyaninidde be

gi ven of a second flexible nagnetic recording medium In the second

f1 exi bl e rlagnet irrepenbridivegt herdimam bg he wegherh dfagardaddbudespoeyer etthane

resin which contains in a range of 0.05 to 0,7 rre%]/gg at |l east. one_kind 10
of polar group (hEFRF naf'PB?VSraf 8F rBFafovad EPsPECPF cthbl BT Grodupl Fél ect ed

from the aroup Gonsi $1i 0.l c S0, O AMays PR { Moty B-PEOACM 2. and

-COOH (where M represe ydrogen atom a or an ammoni um
salt). The pol yurethane rgsiR.cQRbRPled SrOEQKML Y0 Ohkpr LAt RKpOfo,t hep itgNt ity
of all resins in the magnetic 15 layer. In the second flexible magnetic
recordi ng medi umkrt-he, magnet, aIt-a30erHIMASUdES-po| yire? haHeT @& AIT-HEAO
contai ns the above-descri bed specific polar group in a predeterm ned range
as a bi nd@f. The(Syaiyarekagata)r ERGTPBYNHENPEY.sHBY Rito(Reyngl eat eFA DY t he
quantity of all resins. Therefore bjnder for th - ti can
use known bi nder%F‘ltjémbé(edl@é‘é?’r)b’eHBrg?e 1 e %ﬁ%’ e%%%‘f)g@gt d B
above- descri bed pol.y: sihp_ tal ' e ' .JJf the
above-descri bed Lgowlﬂorfﬁ‘@%gk@s?ﬁ ?@eﬁ%lqggeg%g%béB%?%ggbhgnﬁg?}liﬂsfledﬁpl oyed
in 25 the flexibl®iaagnetine gesordiong rBgYdIM then the long-termstability
of the quality of signals recorded on the magnetic

The magnetic recordingmediumof the present invention

25 is basically the same in construction as known magnetic recording

media, except that a predetermined quantity of diamond particles
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42 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 neq/g. If the specific polar

group is outside this range, it will becone difficult to disperse 5
magneti ¢ powder. The al kyl group of polyurethane resin preferably has
carbon nunbers 1 to 18 . It may be a straight chain structure or a branch

structure. Preferred exanples of polyurethane resin are: (1) Pol yurethane
resin (A) cont aPRPfE e BBy 83883 @5 HeaPpdtafe -grifinRd Fhawfemagnetic
above-descri bed rangfq obtgined b% caysin a reactign bet ween EO]%%J of

mol ecul ar wei ght SEOTF Y BEOO  hay MRETET TS A CSFFIRY UPE BhdHh P& kYR8 Yoxi de
chain, polyol obnfPLAGHLAL: WALANE 200, 40,1300 NALEAS: 2 G108 ShhUEL8aNd
serving as a chalnh extender, and organic diisocyanate, 15 (2) Pol yureéthane
resin (B) contaigiag ! hadabemendeseriadyed po¥mdly gh AR héni@ynakoverLdescri bed
range, obtained by causing a reaction between pol yesterpol yol consi sting of
al i phatic diol hatimgimg fengorstgnect armowsteirc bhr hfesr ramkphat i hetixbasnal aci d

and an al kyl branch side chain, aliphatic diol having 20 a branch al kyl
si de chai n whoséegatpoirondabetigtyiBubed great Bindaid sbt vidg B39%etdiai n
extender, and an organi c diii socyanate. conpound, and (3). Polyurethane resin
(S SCont ai i ng. e SERAETGULTE: BE8- Bol AP BRotp ¥F PARTABS, ¢ odBEct b ga
range, 25 obtai yeC i ar L on betwee Q L ¢ ving a
ring structure gﬁgeghSéﬁﬁé%T%ﬁ%in?aﬁé%%g%éﬁﬂﬁgi%%ﬁ%igA%Q§aﬂlgngyﬁgmggeater,
and organi c dii seayadal:@e1PohyurethangcfasiodthdssthernalarolreV 10 ik Ng
structure and an al kyl ene oxide chain, which is the material of the
pol yur et hafe resiapné¢iN)c recandingemedoym ais aimkybesd exmdenetsiuc lreasrding
et hyl ene oxi de, a propylene oxide, etc., added to diol having a ring
structure. Exanpresunfvighop i BRSpREHY dAPSb?%WQnB+g*hyH¥ﬁagé1A€Y Bid8phenol
S; bi sphenol hy%ride S, %isphenol P; bi sphenol hydride P
tricyclodecanediﬁe?%%ﬁﬁf;'cyclohexanedinethanol; 10 cycl ohexanedi ol
5,5" - (1-net hyl eet hyl | denﬁ)ﬁ!e%'e(:}e&'ékgﬂlﬁy&lvgrﬁﬂ)fglrr)a%h@’:ic recording medium
4, 4" - (1-met hyl eet hyl i dene)bi s-2- net hyl cycl ohexanal ;
5,5 -(1, 1 -cycl ehexyhddanaybé s-Hel ddschiwycliahexyii2-ol ; 5,5 - (1, 1
cycl ohexyl net hyl ene) bi s- (1, 1' - bi cycl ohexyl ) 2-o0l; 15 hydroterpenedi phenol ;
di phenol bilsphenol A; di phdaotdtiisphenet] S; di phenol bi sphenol P;
9,9'-bis-(4-hydroxypheny|%f|uorene; 4, 4" - (3- _
net hyl et hyl i dene) bi s( 2- cYEF ofR8EALYS- het sy Hohehdihe m3ggetic layer of the
met hyl et hyl i den ' - nylir 5- 1yl cycl.ghe | iian@0n4 4 - (-

%ga h§'§%c_ R:Q:%ow['iﬁr}g ZGEEE_XJF Y& 1A LRND (lBOgi %«%1)2?6%%;%§?%%rénol )

phenyl et hyl i dene) B s pheno cycl ohexyl 1 den)

t er penedi phenol j 8k&raAIYPIY kBN 2 B GPLEBRlg UL L dandrudBhe A pPOFYRIHARY| ene
oxi de added to bi sphenol hydride A are preferred. It is preferable that

t he nol ecul ar waisghto 279 tkhémalzdve-tae3ord De) poliyalt be158kAZE drogh@r,| f the
mol ecul ar weight is 500 or greater, then the concentration of the urethane
group i s P8w ang bheh efesogdspy vaansisg casdleubpre thaviesahi grachieveg. i s 5000
or less, then coating strength is good and therefore durability can be nade
hi gher. The polyol with éF??ﬁﬂm§¥?gé?Lﬁ%ﬁd ich is enployed as a chain

ext ender, can enploy an alkyl. oxl de, jsych > .ethylene oxide,.. 2
propyl ene oxide, etc., a%dé%&?%fg ?gﬁd@oo#%nﬁﬁgﬁﬁgﬁrcxkiéht 588 fo §80 to
the above-descrijpeghdicerNVid@agnét 19 18VEHGIUEEr r BRlagpBENOIntudr pslRied, and
a pol ypropyl ene oxi de added to bi sphenol hydride A, are preferable.
Pol yur et hane ResirmhekBYyonal ferritepowder. Itispreferablethat ferromagnetic

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

also preferable that hexagonal ferrite powder have a major axis
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10 The pol yesterpolyol that is the material of the polyurethane resin (B)
consists of aliphatic diol having no ring structure which has aliphatic

di basic acid and an al kyl branch side chain. The aliphatic dibasic acid can
use succinic acid, adipic acid, azelaic acid, sebasic acid, nmalonic acid,
glutaric 15 acid, pinelic acid, suberic acid, etc . Anong them succinic
acid, adipic acid, and sebasic acid are preferable. In all dibasic acid
ingredients in p&PYEstodr B8l ¥BI°T t'R&Sal i phatic di basic acid content is
preferably 70 nol % or greater. 1f it .is_70 | % or greater, .the
Concentration of df bastciaduPRaVTIRLS iR To Fotiais 80T S hPRAITL R y 1 ow
and t herefore sql il j { . di.fiqn,. dj r.sibility can
be enhanced. Thgl f\a{ﬁer:}%ﬁg?%:&pclo%{%ﬂi} S?Aﬂe%ﬂh%‘}e#gﬁg g%rﬁalgtr)llytesdh?ﬁg C%I%Aentt'

pol yest er pol yol rhhavidigon@ghd i@ séfachukect hah AasitaBnatkWrebeamah nsude
chain can use branch aliphatic diol such as 25

2, 2-di met hyl - 1, 3tpnopanggewltaid, Staharetiblylaslpb, sant anewi,ofa, Ti, vV, Cr,

2-met hyl - 2-et hyl -1, 3- propanegi ol ; 45 3-net hyl - 3-et hyl -1, 5- pent anegi ol ;

2- et hyl - 2- pr op§h« 1¥ 5Mer o%*arng‘@ir o9, Fmefhy|Te3- BrophAr- ¥ SRpedtanddyi &Py
2-met hyl - 2-butyl -1, 3- propaneqi @l ; 5 _3-net hyl -3-hutyl -1, 5-pent anegi al ;

2, 2-di et hyl -1, 353& 8635%89?& fﬁgs?@z & SPh&F‘z ?¥5P‘be%fa§e§%8r : EHEEERY,
2-ethyl -2-butyl =1, 3- pr. iol: 3- | - 3- | - ~Rept anegi-oh; -

2- et hyl -2-pr opyIliE 1§Sé% prfqiggg%%lgﬁ 5I0; §ﬁ(glg%}ée?ﬁyﬁ%%%¥p?%%%nﬁg 18% pentsa%lle'gisél' ;
2,2-dibutyl -1, 3caropamgagi i, n3, 3sdl] 8t Ykt 1.aaaPentAR8E8  Qlon to a-Fe. 1t

2, 2-di propyl -1, 3-propanegi ol ; 3, 3-di propyl -1, 3- pent anegi ol ;

2- butyl - 21pr opylislp3:fErepaaedgiad] thd- dutadnt8npropythel f&: pericaneye aletal

2-et hyl -1, 3- propanegi ol ; 15 2-propyl -1, 3- propanegi ol ;

2-but yl - 1, 3- pr opaHee &F: 4B akpRye 3195-166A1UNEYIBI, T hregpyTefEBbpR it akegi ol ;
3-butyl -1, 5-pentanegiol; 3-octyl-1,5-pentanegiol;. .

T myr st o1 e pemiahegiols Stia ;iR EhERER Ly igprererable that the
2-ethyl -1, 6- hexagedilent 455 ARY kadg S oREXARE WOt ord® 27 bUkY]s LrE8rdixaneqi ol ;
5-et hyl -1, 9- nonanegi ol ; 5-propyl -1, 9- nonanegi ol ; 5-butyl -1, 9- nonanegi ol ;
etc. Anong themth2t 2 pedditlent, ¥ phopAI@GhAlnetic metal powder be 1.5 to
2-ethyl -2-butyl -1, 3- propanegi ol ; and 2, 2-di et hyl -1, 3- propanegi ol are

pref er abl @5 The 1gaityol e Gretfist arghbf hrbhiengpra for amcht A tdiet ehaitn, 1 Oittioglicids

enpl oyed i n pol ¥‘est er oI&on , i_sagr eferably in a range of 50 to 100 nol o
and further pre é’FE‘Eﬁ’g“O 6 1% AsaPreffgelor Bt bhadoComiRE. PF ntt Ai e ¥ange,
sol vent sol ubility,i i t her r di rsibjqli

obtained. In thgtfa (t):\gleg-]&gg%%%éd%o%%rrgtf%g%ge&er g?ﬁ t?‘é;)%l a %{To%gt{]?gecgieol
havi ng a branch rakkyhagticde cGRakn pahase rear.8on, 0 FUERAS ¢ b% B HMa HEader can
be enpl oyed as a chain extender. If aliphatic diol has a branch al kyl side
chai n whose car peafexaiber thst 3itolbegbetd 40 asohvert. sbhatiidrmbyej siteihanced
and therefore good dispersibility can be obtained. The aliphatic diol

havi ng a BPanchPapkgrakdiederath&he A10PM68E Reat banrandtoet 8 35 Gtogiedter can
use 2-nethyl -2-ethyl -1, 3-propanegiol; 3-nethyl-3-ethyl-1,5-pentanegi ol ;

2 et hyl - 2 pr opyPete SEEPARBI A oS R Ry R s s P PEY BERCARRT I 15
2-met hyl - 2- but yl 5,1, 3- i ol .3- et - 3 ~1,.5-pen e B

2. 2-di et hyl -1, 3T SaRe g A APt A B bRk ARRA Har e

2-et hyl - 2-but yl w}e8¢ prapanegi ol ; 3-ethyl -3-butyl -1, 5- pent anegi ol ; 20

2- et hyl - 2-propyl -1, 3- propanegi ol ; 3-ethyl -3-propyl -1, 5- pent anegi ol ;

2, 2-di butyl - 1, 3- pr opanegiFek o gedii bubeptagbnbl pitrdmegintludes barium

2, 2-di propyl -1, 3- propanegi ol ; 3, 3-di propyl -1, 3- pent anegi ol ; '

2- but yl - 22pr opy|feIr8tey gyanagliwr ;fe2518e putapld Sepridsy| calsiperfeants ol ;
2-ethyl -1, 3- propanegi ol ; 2-,pro%l -1, 3- propanegi ol ; 2- butty 1, 3- anegi ol ;

, | - ro
varidus substitutionproductsof these, COsubsti utionprgdu ts,
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47 3-ethyl -1, 5- pentanegi ol ; 3-propyl -1, 5- pent anegi ol ;

3-butyl -1, 5-pentanegiol; 3-octyl-1,5-pentanegiol;
3-nyristil-1,5-pentanegiol; 3-stearyl-1, 5-pentanegiol;

2-ethyl -1, 6- hexanegi ol ; 2-propyl -1, 6- hexanegiol; 5 2-butyl-1, 6-hexanegi ol ;
5-et hyl -1, 9- nonanegi ol ; 5-propyl -1, 9- nonanegi ol ; 5-butyl -1, 9- nonanegi ol ;
etc. Anmong them 2-ethyl-2-butyl-1, 3-propanegi ol and ) .

2, 2-di et hyl - 1, 3¢pf opdHBYFDt GFEPYST %?%BPE%“““I’%%r%IIWepﬁ%q BET R DI ERE of

t he pol yurethane_resin i.S eferably in_a ran 10, of to 30 % and
further preferaBfy? i“}?gﬁgE%rPglélmgFlg% WEer? \/I\I}a%ne?%qﬁﬁ%b%%enggf)eso rvr\g%fe
solubility is high. f j S bl ; '

Pol yur et hane Reglggl?%ga%ﬂgl%oggﬁ&%g%p%ﬁﬁggl%i %:%ln%"fﬁ}lﬁgt%?}rgit@%gdt he 15
above- descri bedspobytingt 18138 tE8%iatdriphbs i BaMA Gkt gluRGbSt& UgheipLr@ind 18N

al kyl chai n whose carbon nunber is 2 or greater is preferably diol with
anol ecul ar 5wei ghtntdirb0g tosdlG( phhbe| tetics ditel fegedrtgnen iduetagobri dge
formation at the tine of polyurethane polynerization will not occur. In
addition, if théetnioninaddétior tohpredabpirneed BEPHS ofay HOTEEH) &t@®Scr i bed
diol is 2 or greater, sqlvent solubilijty is high and therefaore

di spersibility isgcﬁoﬁzl.ﬁl'fS’rhes’rrﬁlr)ecajrar weT gHtY st oprh'g%Sat%‘-’r', SPhe
concentration of,.t uret han reup s low and eref ore \sol yhi [hty.i s
high. If it is SBboTe “leegg At hg St 1 BHarh iIiJlgoP(')d.eé"l'h@'ngﬁ/o 7 \Whi ch 25
has a ring strugkyréandcamealikyl ehaif rwbasensachaaxdyimer rdr fiteghaat er,

i s obtai ned by hydrogenating and deoxi di zing dinmeric 48 acid. For

exanpl e, dbnerdicohtair lelichentoldwah g Gsranct Ao€li,s CorBie?ablCe-TFodmula 1 5
10 15 Diol, which has a ring structure and an al kyl chain whose carbon
nunber is 2 or Yiehtern: N&-preter &BrENTFP/a Srangeliof NB-¥R 6FW % in the

pol yuret hane resin (Q and further preferably in.a range of 10 to 40 wt %
P ¥ he diol - confBRETRITH e hiFisEel oEeer et diges coet e Thpldcids

sol vent sol ubi | i td)é%élh&% @Q%at:g?fa?ﬂcsogﬁd égngfasbq(%lhstﬁgyhlo'dgy !T%eggQﬁger size .
Furthernore, durability can be enhanced. In the present invention, organic
di i socyanate that hsh&almadltldteactzay tdnd bee s ydesid idvedapolplaltet 0
generate polyurethane resin is not particularly limted. Odinary 25
organi ¢ dilbsocyanateicdd e éhpimyed. Exanpl es are

hexanet hyl enedi i socyanate; tridinediisocyanate; 49 _

i sophor onedi i socyanat e; fb%-%?)?Fi‘Fb‘héHFf% JEgfp b the ferromagnetic powder

1,4-xylilenedii %R%’ﬁé‘gr{ag?xg%%ﬁ{%@%}?{legéﬁie%%‘é}{@@@tbﬁxtex%)éf AL PRSH 13308y ANALG:

2, 4-tol yl enedi i socyanat i'socyanat
4, 4' - di phenyl meygapgdid £0¢yanahe; c 5y faRhesy iered] iS¢y anat@rromagnetic

m phenyl enedi i socyanat e; 1, 5-napht hal enedi i socyanat e;
3, 3-di net hyl phemgkehaghvdeecyanmairealet cin Byrgerepét s ny pélnwr erbfermablgsi n
froma nononmer which introduces a polar group, polyurethane resin with a
pol ar gro@B in a range of 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 be in a range of 30
to 100 nm. It is preferable that the needle ratio of the

25 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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10 can be generated. For exanple, polyurethane resin with a polar group can
be generated by a nethod of generating it f ronpol ar-group contai ned pol yol
(such as pol yesterpol yol and pol yet her pol yol having a polar group), polyole
such as pol yest er pol yol and pol yet her pol yol havi ng no pol ar group, and

di i socyanate, or a 15 nethod of generating it by changing a portion of a

di hydri c al cohol or dibasic acid to pol ar-group contai ned diol or

pol ar - gr oup contapnedizhtiasi ¢ saef dheTher raiyegre ties privded igohamadlyuin a
cont ai ned pol yol or polagbgroup contajned di basic acid contains, in the main

or side chain ofapfe b <P ibel ol yoPo dr dPBasud 9borngt Paef e ¥ast

one kind of polar group se d omth r consi.sti of -S03M
-0803M - P=0( OW'2, ? -ré‘f‘gédgof/&%oa%o -@C&ﬁkgmﬁgget%qggpﬁ“}é’gght s T/t Sgen
atom alkali nmetgkso, & +RAMRAUAYTha1 Fél?ri%ge{@%%rﬂghﬁftﬂnaé Wel@hbeof to
pol ar-group contai ned pol yurethane resin that is enployed in the present

i nvention 35 is2prehermdfngrbbly imaageande 2ADQ tO SLO0DRO sandrhtrdher
preferably in a range of 10000 to 50000. If it is 5000 or greater,, a
magneti c 50 coathagizatilingle s Asphystaddly $trenghbeantl Ihepe?@rre: rbzh(ecg
durability of the magnetic recordi ng medi um can be enhanced. If it;is
100000 or | ess, (S8] bi/0i eyt and Flreéaralbly B gh rande tdfef @ftor 80 A m'/kg

di spersibility c be .enhanced, .l n _addition, coating Viscosity 5 at

br efiet or i ned” coAQAREPRAGR | s Bh e b Ry P Rar et ore b RIS et £ oo
and handling canp,;bg facidii tated. .khe.pel ajr @houp £onkakned pol yuret hane
resin that is enployed in the present invention preferably "has OH groups
from the wioewpoi nt of har dasisergoprRPEE i @Gamndt depalddd itse1ThE ppafdeb110 of
OHgroups is preferably in a range of 2 to 40 per nol ecul e and further
preferable in asmahyeawt 038t or 2gser Thiltedal eit i pheferaddenthatveenti on,
pol yur et hane resjn other than the above-describedpol yure thane resin can

al so be used to§dfhE+PUERSAT BpIGT Th61 SRFFeFAEIRE 1R r P hBA U 8 HisFet her
has 15 the same [ : h ex cri.b uret han esi.n. The
above-descri bed P(%%g?{:lu%(@ A gft%es%;@gg?éyﬁ%%rslleé’séﬁ%gﬁg%% %]lelcgggtﬁ?(%nescll@

al cohol , ali cycl itGapokyaniHieaat OFBltic POl Yy BRdetKe ,outBLEN Ah@gHel Irnknown
in the prior art . Anong them polyhydric alcohol with a nol ecul ar wei ght
of 50 to 360 is agpuéetesmblee hdgr@2@ikbticn FOversayr eat €rarpcotiie pgaktstarfgth i s
hi gh and therefore durability can be enhanced. If it is 500 or less, the
gl ass transiti ofdsteadyerdt gneé Mgl vFvataat fnghishtieghl andiehereragietife
coating becones hard and durability can be enhanced. Pol yhydric, al cohol can
crpl oy ashort - CRAPRAHTDT *ShaR =5kt ite TRt PR site oI Ry 41T oA

bi sphenol 'S, bi sphepol B ap.eidy! ene Q%An@lﬁe@dgfda LRthB8SEs APEAPMILNE
oxi de added to 51 t hese, cycl ohexanedi net hanol, cycl ohexanedi ol ,

hydr oqui none, biss@2ehyslf oxypethyhagleat nabi ombusphentd ghethite particles

bi s(2- hydr oxyet hyl )t et rabr onobi sphenol S,

bi s(2- hydr2dxyet tpgltreet r amet hyl bi sphenol S, 5

bi s(2- hydr oxyet hyl ) di phenyl bi sphenol S, .

bi s( 2- hydr oxyet hyl ) di phenffPEPEpHEASHE, 1B 2 MAgRR oG &2HGT) t hi odi phenol ,

bi s(2- hydr oxyet hyl ) bi sphepnol F. bi phenol,. bi sphenol f | uorene, .

bi sphenol f | uor enedi hydr o%@lgt“ﬁgf’eé?hé;??yee re” ?r(glnmdotnhté’rﬁ eI WHINER has
aromatic and al igyGhi o StINCLUAESn $HGHoRDIRRPNENRl e r PLSRAGHEL e H)GLi de A,
bi sphenol S, bi sphenol P, éethylene oxide and pol ypropyl ene oxi de added to
t hese, cycl ohexangdepetdianck, Gpbkohteanad] adoloet Blackar ecptfeaeriethckhi | e
the binder in the present invention enploys the 15 above-descri bed2

pol ar - gr okp conteaicnecPyedleyubkt hahe sesiifico$inefaceesres,issbictp &90vin Mg,
chloride resin, acrylic resin, etc., may be used together. Preferably,

t hese resins haRBPadll eBserryrienkihdodtolodl 200Gy ddis s Ecerp HiGAPtHeE  gr oup
consi sting of -SO3M -0SO3M -P=OQ(OM 2, -OP=Q(OV 2, and -COOH (where M
represents 20 a hydrogen atom an alkali netal ion, or an amoni umion).
The resins that can be used together are not particularly limted.
Conventional thernoplastic resin, thernoseizting resin, reaction type resin,
and a m xture of these can be used. Thernoplastic resin that is enployed
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



Exanpl es are various rubber resins, and a polynmer and a copol yner which
contain, as a constituent unit, vinylidene chloride, acrylonitrile,
styrene, butadi ene, ethylene, vinyl butyral, vinyl acetal, vinylester, etc.
Exanpl es of thernosetting resin 5 and reaction type resin are phenol resin,
phenoxy resin, epoxy resin, urea resin, nelamne resin, alkyd resin,
acrylic reaction resin, formal dehyde resin,silicon resin, epoxy-pol yam de

resin, a mxturé B 39 yBstiete PEsEntand (i §B\RAESCATATIR P VAEFT ¢S Fhe
above-described_resins . can be used singly or i onbi,nation. 10 1n.the
present inventi 81’1F Y gpn‘ﬁg\d‘%' é"é’k\i g%e Ztr?ﬁl 8%%%ﬁyneafr%ongleg%?f’5 Wo}e%dlsvl\éllgght

parts with resp&gg?srpblggk)gﬁ{tg% PALES a8l e fi&) LAPRINELT ¢ ROWHRE: Or 0.1

non- magneti c po Part i arly, 1f the binder content 1s 1n a range of 7
to 45 wei ght pakbzo e o8l ¥eSiaesmaghet he suBgRAideCcdm@t . SWarB68 Mack

non- magneti c 15 | ayer surface becones high and the dispersibility of
ferromagnedi ¢ poadesk®a cnotnigreioneopbhedden t canhimeyamtraroedon Fueddrarioore, i f
the binder content is in a range of 10 to 40 weight parts, the

el ect romagnet i cinrhadrértiomeeetdidient c Ligh e bRsTFEPABPY PRPLBITIECMERLt he

bi nder content is less than 5 2 ight parts, .ferro neti.c powder  or
nonmagnet i c povxﬂ@rthies’?’rfﬂ”t sbﬁﬂ‘?&?’ gtﬁﬁgagf‘ﬁ’é}d haheE - i FI9Se F%Pég}de%? &PSt han
50 weight parts. dispensi-RiLidy of ferromagnetic powder or nonnagnetic
powder cannot be turther enﬁanced, and in the magnetic | ayer, a reduction
inthe fill amount of fegneragRaktcc PRl (aRdkA yiagucdyey in 25 the

el ectromagnetic transfer characteristic often occur. The second flexible
magneti c aecordi ng nmedi uhefuntihel bihg layeesenthe magnetionreésoingtragduad
basically of a magnetic |layer and an underlying |ayer (non-magnetic |ayer).
At | east either ifheotuk@ebe vilgtrdy®t 16f eRIgIeUFELiemyér 1 hre? BE2¢YGPEdYi nto a
mul tilayer. Therefore, kp i's ossibletto changﬁkthe uankigyj§ gne%g

bi nder, the quaRfltYPBr Por yurrdtighe ‘rest A°6F ottheF " Hesins it Ehe Brder,
the nol ecul ar welght 0L, ACILNIES! Pod T RO LA AENEL i Sk aRY B povRied Lhe
quantity of the polar group within the scope of the presentinvention
asnecessary. Opbirghdad ippwdshold diibeepesd dnredresireacindm@ypatc wowdicdenown
techniques relating to 10 nultilayer construction can be utilized. Wen
changi ng fhe quamtfexeldfy the-nsiangsicarowdgeh |Hayever f oprohelsicareedey caps
necessary to increase the quantity of the binder of the nagnetic.laﬁer to

reduce flaws in2thA8 Fragriei ¢ ikerPeurangte FPaF Tainte 1 iR ddEsBF§CHFdMEr ease

the quantity of _the hi r e _un | yi r to. gLV Lhility
so that a good head" %{t}ceici gg%‘%{baiogegﬁé \)ﬁﬁlggg?%‘gnﬁgfé r?g%ie?xé]{e%iéslgh
preferable to pepfer pRly M zat iiQn[?]EaQ:ttilE!Slf«‘%tn%ﬂt-m&ﬁ}?étiEheisa-Q\ﬁ@-Qﬁ@élia%oOf t he
present invention are exhibited. The second fl exible magnetic recording

medi um of the 2@Gepnedent tharvederbyincs lbgst dal dylowed saheve magoastsmdebi on as
known magnetic recording nedia except a predeterm ned binder enployed in

t he magneffc | ayée. exiwpigthidtee &laaEFrRAIBeE be Srar At MERRTARTCARSEES &di t abl vy

o hagnet ¢ 1 ayer PP REd ot he5 R hegHetHCaF oy dP ATt navi ng )
ferromagnetic powder or f(gggg@%g{é%ggcpg%qgonal ferrite powder distributed
or

in a binder. 59 In this nmagnetic rec I ng nedium the thickness of the

magnetic layer can be nad@e@ndrgaridcPowd@88an b8 stk ddaGi thbl Pfortin@hg
mechani cal strength and is excellent in surface snoothness. Therefore, if

this magnetic rdaordamiy coagiownis sueph aywedal hi Gonigignetnetal écordrparedi um
with a high recording density and high durability can be obtained. A
pr ef er r ed 2éxanplaemetakliics sphipfet:i ¢ PEEdrtdr My tredPum WiekpLl hier éprRid®er abe

described in detail. [Magnetic Layer] 10 description of the magnetic
| ayer is om tte&‘eﬁéﬁb{&égﬁldies e s’%ﬁ@gz’ige‘f‘hél'é%ﬂtu@r‘?tqua%%’cﬂ'bce 9%t he
[ Magnetic Layer]
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of the first flexible magnetic recording nedium (Ferronmagnetic Powder) A
description of the ferromagnetic powder is omtted 15 because it is the
sanme as the contents described in the (Ferromagnetic Powder) of the first
fl exi bl e magnetic recording nmedium (Carbon Black in the Magnetic Layer) A
description of the carbon black in the magnetic |ayer 20 is omtted because
it is the sane as the contents described in the (Carbon Black in the
Magneti c Layer) igpntfféde; raé‘t‘]l lfa}réﬂéf“b‘-}”elfﬁﬁgr?ertel rrafecsedi RGCmratk l‘}ﬁfﬁy have

[ Non- I\/agnetlc L% Underl A descri t|on of the n netlc

| ayer (underlyi Ipé‘féﬁf g?'é Yell s’&a'] PECHPé‘aslaﬁBp %Ca[tH
contents descri Q\g? én trhg lNJandlhéaxqggtalng Laye ronox g%rrl Iageg}; f the
R P LAY LIS

first 55 flexi emanelcrecorlngmal

description of whe HRN-JRIPSHE L1ROWHEE dS t@@bétrﬁﬁu-%gﬁél@iec lpbwaéréhﬁ‘s sanre as
the contents described in the 5 (Non-Magnetic Powder) of the first flexible

magneti c recor dippgferdilynn ¢ Abngso¥@.005the Wademtoywkngr Layeoh-ldghetic
underlying | ayer may contain an abrasive. The abrasive, in addition to the
above- descri bed PRederaldifferant antpaiticar wizenpnelsorbhred rednEpessRay,
magnetic layer, can use nolten alumna, silicon carbide, chrom um oxide,

seri um oxi de, OFWtbﬁiﬂglsEﬁrWdﬂﬂllsdPtdleﬂFe|Wéth‘bF‘l?|’r88i'ﬁ nePrp_FEHct ri de,

titaniumcarbid %&é?n'tlﬁ@ QXJnQ t%leckgoga b%x gtealql%rdon nitride, garnet,
enery (main ingre rents corundemand nag Ret rc 170N ore) , 15 etc. If the

underlying |ayer contai Ds(céfb@feraﬁb}(,e,eﬂ&e1ﬁ%ﬁ@%d§hﬁgﬁlgafigyébﬁ state of
protrusion of the abrasive can be controlled. (Carbon etc. in the

Under | yi ngoLayer) A descrifpthonnakrlfingcarnben ddnaekns etaxbonnbliek under | yi ng
| ayer is omtted because it is the sane as the contents 20 described in the
(Carbon Bl ack, ét&fa¢e aligstthelerdsishgnesyfier pan be lowered, the light

transmission factor can be made smaller, and a desired
micro-Vickers hardness can be obtained. In addition, if the
underlying layer contains carbon black, it can have the effect
i5 of storing a lubricant. Rubber furnace, rubber thermal, color
black, acetylene black, etc., can be employed.
[Binders]
The kind and quantity of a binder that is employed in
the magnetic layer and underlying layer of the magnetic recording
20 medium can utilize conventional techniques. For example,
conventional thermoplastic resin, thermosetting resin, 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 molecular weight of 1000 to 200000, preferably 10000 to 100000,

and a polymerization degree of about 50 to 1000. Examples are
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of the first flexible magnetic recording nedium [Additives] A description
of the additives is omtted because it is the sanme as the contents
described in the [Additives] of the 25 first flexible magnetic recording
medi um [Layer Construction] 56 A description of the |ayer construction
is omtted because it is the sanme as the contents described in the [Layer
Construction] of the first flexible magnetic recording nmedium [ Substrate]
5 A descri ptionPetYErEISgBsEeSe VXN ERPBECERIES t 21% & MOL¥APE %Fs t he

contents described jn the, bstrate] of the first flexib nmagneti c
otor i g medt ureop M ST CeRbP LUt P e eRERSE A o ETHE NG The

nethod of fabriathng. t1g seqond blexibla URORSH] c (10,1 SEQIARO fuBdisum of

the present invention incfFudes the preparation o coating solution for
form ng each | ayekq, aplyiigat hom, ob ke £QatkkRg S MtiuoRe tahithieqsybst rate,
orientation treatnent, drying, cooling, calendering, stanping,
post - har deni ng, apeklahiuig lecaseehblyyliet £cid,bediite sétdmcal lgenecerahylwget he
magneti ¢ coating and non-magnetic coating of the magnetic recordi ng nmedi um
i ncl udes at | eastyackhehutiatgeseepingl bisperlsivdnyseeptabnandl ki nige stegps
provi ded before and after these steps as necessary. Each st%gmrra bg{l

ic

performed in two or nore SPERYES O TErFERAGNET B PORGErFS28h*

powder, a bi nder, r l.ack, rasive, tistati. ent.,

| ubricant, and grggﬁ%\?g’%? Itr%as?gbee%gﬁ%%sgﬁ’ Xaﬁ’elygg%%ﬁenég&otrl |g€rﬂl&qﬁ11§eq’rr‘?rgal e of
any step. In addigki QN mAaGAn8Btiindl a ey Resdhyi gad1apdragldadn Redip or
nore steps . For exanpl e, polyurethane nay be divided and added in the
kneadi ng sbep, tfeem2bd«ligipetssion stiepeormntstihe apodyrgody@pideorreatih Uust i Ng

vi scosity after dispersion. 57 The magnetic coating and non-nmagnetic
coating are kneadedueh@fdicdyersed rpgiyant e cknedidepsePByaepl esmbftWreader s
are a two-roll mll, a three-rgll mll, aball mll,6 a ge ble mll|, a
revol ving mi |1, °4 ROAXGSHTT RYeC! AP gv 5P FYanR Hir v 'reEa © I"’loﬁﬁgf?%}ane

di sperser, a hi gﬂﬁ-ds ngis%tc%ﬁa{g | lot.2 high-speed inmpact mll, a disperser,
a kneader, a hig -sgee m Xer, a honbgeni zer, an ultrasonic di sperser, etc.
A nmethod for applying a eeatifigesabsddited sedis RahtiLukanl yiddif éedn Wien
t he non-nmagnetic |ayerfornmed on the 10 substrate by applying a first

coat i ng sdlbut i orrolbindtieomonkredgnetd exkhapees iagei yn canwgtatsoat ef ag econd
coating solution for the magnetic | ayer may be applied on the non-magnetic
| ayer (wet - on- weentRIFEERS TAPPEMRaT T FOr Bt PItHe Vi ¥ s EhtoEdenEESd ut i on
is dried, the secon at i. sol ution nmay be |ied.15 on.the .

non- magnet i cl ayevrl(l\xgtgglnqr rgyg/_‘ﬁlerfyﬁoaf?tiltné’tcﬁgo\%g SnwhY T retisdteTheY!
magnetic layer i3c¥RtEOFMyiNal MHKNESSo1 PRI EChAa SHGHy188n PbANQ)-GSn g €
prevented, and yield rate’is high. In addition, the'intimte contact

bet ween t he non-aregaedinaledyanhandi deheopmigmetr, anigpakut st ledrteancech, amd t he
separation of the nagnetic

20 a combination of these and polyisocyanate. To obtain excellent
dispersibility and durability in these binders, it is preferable
to introduce at least one polar group, selected from the group
consisting of -COOM, -SO3M, -0S03M, -P=0(0OM) 3y, -O-P=0(0OM) 2, -OH,
-NR2, -N+R3, epoxy group, —SH, -CN (where M represents a hydrogen

25 atom or alkali metal base, and R represents a carbon hydrogen

group), into these binders as necessary. The quantity of such

25



20 |l ayerfromthe non-magneticl ayeri sprevented. In the wet-on-wet nethod, if
the |l ayer coated with the first coating solution for the non-magnetic |ayer
isin a wt state, the second coating solution for the nagnetic |ayer may
be applied at the sane tine as the first coating solution or after the
first coating solution. 25 On the other hand, in the wet-on-dry nethod, a
fluctuation in the interface between the magnetic layer_and the

non- magnet i ¢ 582 spepjidicigrompdicpde fearadlyois equeagel 9 1Aol $e ¥an mwde/g
prevented and a S/IN rati o can be enhanced. After drying, agsurface

smoot hi ng pr oce&89cEr BErpRF AR Yol thea88at $hd 0 Thied i f st edfpot hi ng

process can be 5 perfor ; er, cale r_rall ete. |f. the surface
:_T?%l%g?‘u%lat 1§pern{1 388% 161y§l{1% un%eri ing g?yer o%

snoot hi ng process is perforne ores | € renova a sol vent
during drying agge&hddhcRatesbndih Q'nefdigllm agount pindderf greoBBONes ib¢

powder in the magnetic |ayer . is enhanced. As a result, a magnetic recording
medi um wi t B a hhgh-med@eiti enpguieti snd @refanadier ighatrasderofsio GoCah Wis .

obt ai ned. The calender rolls may be formed froma plastic nmaterial, which
has a heat resi éthinglepr oper iy emplioheds nepoxpagpeiiy hi vk, opdihpamdadetic

pol yi m deam de, etc. In the calendering process, the line pressure is in a
range of 100 t o568 KJIThRFINLiErHdbryratHE P6 50 KYMEMH chifGrEpRagptic
tenperature is in,_a range of 60 ta 130 C. preferabl to 100 C [ Second
Enbodi nent | I\Iowf“etéalsepcoéﬁiﬁre?r%%d)lrﬁgﬁfgt(’) ytlﬁe'-"p’r:’génsgeentC))Ei g@etn i3(j)0nw5ﬁ'd
conparative exanples W | knbgaQesGrId RS bing Hé&ﬁﬂr{isdt%r%'tlrucw&ﬁaéirbatlh?
enbodi nent that the word "part” or "parts" represents 20 "wei ght parft" or
"wei ght papts. " ofhthenztt®re-akscofberi hadrdar c layeeairidngndaragiayilaysoat iang) for
form ng a nmagnetic |ayer and a coating (non-magnetic coating) for formng a
non- magnet i ¢ undep$iyiong dfaher ungard ypnegared casadgingt éd lbeeoway Peef quuedt i ty
of each ingredient is a quantity per 25 100 weight parts of ferromagneti C

metal powder or Ao HegHE: I &Y Powdete55g 0 e e dngsuRES B W0 FHur RN E N Resi n
PUA-1> In a con ﬁhﬁ‘@{tégﬁf’w@%gnéi‘é},htﬁe Ehgrgtrriutg,egteghe &% ieg:ﬁf?l:]rjtd%nrdesalnr efl ux

condenser, nitrogen r acenent was pertormed 1 n advan e conf ai ner,
pol yet her pol yol pef y&aiaasktdc@iinp pbi §1 86k Jhatapbe o2nahdeshes ti nGhat died, ol
with a ring structure were di ssolpved into a cycl ohexane-30% sol uti on at 60
C under thé fl owhefmaliecndgeweiGubsgqaect IrgsibFoppimoithei dagnedtt cnlaeperat e was
added as a catal yst and dissolved for 15 mn. Next, an organic diisocyanate
conpound | i sted t%ﬁ TNt LY HasdhaRRPrafdotrated WG PEEVEURLY fesdHPsdnay,
pol yur et hane resin PUA-1 was_obt ai ned. The hydrophilic .polar group content
("Shane) of t ho PBRT i Had BBE 5 chEs: RAnEe Pt PURPE s 5208 TPREL] 32
<Conpounds of PaLyksgihang Resi N$BUA-2,d Bk~ d ARdoFLC- % 1be: BYG 3> 15 In
the sane way as pol yurethane resin PUA-1, pol yurethane resins PUA-2, PUA-3,
PUA-4, PUC- 1, PHWGiRilanrd PbksSruseienobimiveedt byi=mpl oytigng cBakdidign t@xt ender
and an organi c diisocyanate conpound listed in Table 2. The hydrophilic

pol ar grodp of aaehtpuot glirks hinverasiath kehverhydrophibnee,pdl b neraospr20
content, etc., are listed in Table 2. <Conpound of Pol yurethane Resin

PUB- 1> 365 part $Cot "&fidsicc tagigranssby pf ttdeopinisdpeht Yy IMpEsrtia M6  of

zi nc acetat e, al’e? 3 o 9f sadium acet at.e were&t%tfai n a r.%acti on cant ai ner

. . reduce aws 1n the magneti ave Or 1t 1s necessa
equi pped with a thernoneter, a s i TTEr, 551 and A TreFTuX " condensers " °Rext, an

ester exchange rgagld,QQsWeshd Bden Ay 3¢ Whethi B §P 2200naruRSRGUGRELY. A
condensati on 60
to give flexibility so that a good head touch is obtained. When
25 a change is made, it is preferable to perform optimization to

the extent that the advantages of the present invention are
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pol yneri zation reaction was made for 2 hr at 220 to 280C under a reduced
pressure of 1 to 10 mrHg. In this manner, polyesterpolyol A was obtained.
Next, in the sane manner as pol yurethane resin PUA-1, 5 polyurethane resin
PUB-1 was obtained by enpl oyi ng the obtained pol yesterpolyol A a chain
extender and an organi c diisocyanate conpound. The hydrophilic polar group
content of the obtained pol yurethane resin PUB-1 was 0.824 neq/g.
<Conpounds of P&xyiPEEdthne Resins PUB-2 to PUB-7> 10 In the sanme manner as
pol yur et hane resin PUB-1, polyurethane resins PUB-2, PUB-3, PUB-9, PUB-5,
PUB-6, and PUB-7 were obtthi hddP15f eEABTByihGPoPYedserysiyisi toaatnlgast
extender and an Qt i.¢ diisocyanate c ou | i St in Tabl ... The

Py ophi 1. pol 55 Chebu <o SENIRE Safed BEBYEkEh el 188 atien chtn,

pol ar group ContigRbyr, Gfcansar Gulditedyi s Tabhgced. 20025 Hheirbaliie Vi ny!
chl oride copolynmer MR110 in the magnetic coating Ais changed from?7 parts
to 1.5 parts andsbhegampiant stiyh ofs tthe ypehsdiriebhameateesi n PUA-1 i s changed
from3 parts to 8 . 5 parts . (Sanple 4) 5 Sanple 9 is the sane as sanple 1
except that thedmdgnéiphenydnetrapaBiigoeypiadpednésaseshllofedilicomagredte c
coating B and the _non-nmagnetic coating b is enployed instead of the

non- magneti ¢ cod®irngeRE SRR AL Pép‘iﬁ")ylf@egghp’{"éis”go‘%arlafedre t he sane
as sanple 1 except that. paol.yuret hane resin to be. added to the nagnetic
coating and nonfhéa%%&%%#ggég %%&fqageéhgﬁ>21rggeﬁﬁgﬁagxapﬁ Tabl e 3. (Sanpl e
18) Sanple 18 i s,hiPReS@HR tRanSENRIiS sdcfXGARY Lhat, th rgag<§l@tdfctﬂés&0atl ng B

is enployed instead of the magnetic coating A (éanp e 19

10 isocyangtes and polyalcohol, a polyisocyanate generated by
condensation of polyisocyanates, etc., can be used. These can
be employed in each layer singly, or in combination by utilizing
differences in hardening reactions thereof.

[Additives]

15 Themagnetic layer andunderlying layer of the magnetic
recording medium may contain a wide variety of additives having
a lubrication effect, an static charge prevention effect, a
dispersion effect, a plastic effect, etc. Examples are silicon
oil; silicon oil with a polar group; fatty acidmodified silicon;

20 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;
phenylphosphonic acid; a-naphthyphosphoric acid;

25 phenylphosphoric acid; diphenylphosphoric acid;

p-ethylbenzenphosphonic acid; phenylhosphinic acid;
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Sample 19 is the sane as sanple 1 except that the nmagnetic coating Cis
enpl oyed i nstead of the magnetic coating A (Sanple 20) 20 Sanple 20 is the
sanme as sanple 1 except that the magnetic coating D is enployed instead of
the magnetic coating A and the non-magnetic coating b is enpl oyed instead
of the non-magnetic coating a. (Sanples 21 to 33) 25 Sanples 21 to 33 are
the sanme as sanple 1 except that, pol yurethane resin to be added to_ the

magneti ¢ coat i nGTAAATYIONeRnY HelghSt FH AGatT YRS LAHGEdEHRT FerRY 1%
Tabl e 3. The kind bi.nders of the. sanpl.e ipitial  5/N i nd quality
eval uaton by t HERGRBET Sr e gRar LT ey e rah e i PRk A e D
3. The initial ShNESE] RoRNCLNWIBAN: OfcRid 6 ARSESST GUmSHLLT 6 thbaTapl £13 were
eval uated by the follow ng nethods. (Initial S/Nratio) For each of the
magneti c nmedi a @afaytdehtehhadmeaedssangated dornldooBaayareingAdlanal 4 1kaa ibhdtdiengt h
of 0.3 umwas magnetically 10 transferred by the generated master carriers.
After magnetic tsednsfer thessi ghid NsasKr epr.odticed/ fmarmhgdchc ofdithlydrimgnet i ¢
media with an MR head of 0.5 umin track width, using a RW1001 type disk
eval uation devi c&iPBAK) t&R82YSHicn BEAFRPYISIg & 6T EF 2hqobRie of
Systens). Thereafter, the S/ ti f each of the.15 reproduced signals
was eval uat ed. (CQEEPI“HV’ \7‘5?31% ?Snﬁbgwph‘faah l"’}?ﬂ‘r)ceornt(.‘i‘fm§ngHgf“i\L rraaﬁéegz?%edg
Sheets) For each,of b e Ranet i £ JBA1 8185hdikeebt AIREd n s £521e8 %33, 2
signal with a bit length of 0.3 umwas magnetically 20 transferred by the
gener at ed nast emopdkht€y scidbbesr bRGAChL Oy AEBNEE I oA tSh Ry ¥&isd seqyroduced
fromeach of the nagnetic nedia with an MR head of 0.5 a min track w dth,
usi ng a RWA1001 whyipb cdinpki saspdniatienf dendlpes ic@dZLKpcadd o cepbon stmvaksL S- 90
(Kyodo El ectronic System. The nagnetic transfer to the magnetic 25

recordi ng nedi umMas < SPpEd RABFIHE 1P Are PRt e SR BHAE PP s PEFREN)( TAA)
was 2dB | ower thar(ljfthath gf 1 hgigi nal at. tﬁe.st rti n@ﬁ?l Qi.n At this

time, the nunber® 6 SIgRar-tr ans e d i 51(\?\/ase%:5 Ciréféd%nfghi{%mf’

Sanplewhgnet|CNQQ&%hQQ?{AQlédﬁglNQQ@EErbonnumbers1211)22(whichma contain

of coat i ngmagnet i cMagnet i cNon- S/ Nsi gnal - coat i ngl ayer magnet i c(ngtransf erredl
ayersheets( X an unsaturated bond or may branch); fatty acid ester of

10000) | AaMR110+UR8200MR109+UR550020502AaMR110+PUA1IMR104+UR550021503AaMR110+
PUA1NMR109+8R550 0240604 BlsFibar 1HUAN 191510628 BxROA- RAe 2 2 6FRY Y ¥ 6B RPURR BRRGA- 3241
00<7BbPUA- 9PUA- 920100<8BbPUB- 1 PUB- %}%}glO%<98bPUBT PUB- 226100<10BbPUB- 3PUB- 32
8100<11BbPUB- 9PUS- 'Ef*z%)f@d‘ BbPOE-%Pti2B281bbL 15HN AU $PbB 6581 BLT¥HTPUB- 7P
UB- 728100<15BbPUC, 1PYC- 126100<16BbPUC- 2PUC- 229100<17BbPUC- 3PUC- 320100<18BbP
UB- 3VMR109+UR55002910019CaMR110+UR8200MR109+UR5500205020Db PUA- 1PUA- 126100<21
DbPUA- 2PUA- 226100<22Db PUARKS Rl 32311 09 £2 300 RUA= 4PHA12 Q1 80s- 24 PUB=d PUB- 1201
00<25DbPUB- 2PUB- 226100<26DbPUB- 3PUB- 328100<27DbPUB- 9PUB- 926100<28DbPUB- 5PUB
- 528100<29 Db PUB-GalB1 628 1aQ<BO RhideB- 7iPBe 72840 0€3¢DRdCi APUE 2616032 Db PUC
- 2PUC- 229100<33DbPUC- 3PUC- 320100< 5 It can be_understood from the nunber of
si gnal - t r #fsf er Mo -§R8RRSLG FOTRBIE 3 Tharc*ehPrtte thegRetTT & €E6RdTIRFenedi a

of the present Iarg:l\élelrt]_tl{rgsn a&%%ﬁ@'e Swi?f:htgm]a'gnéa‘{]{jc substance before a kneading

step, a case where additives are added in a step of kneading
a magnetic substance, a binder, and an organic solvent, a case
where additives are added in a dispersion step, a case where
25 additives are added after dispersion, and a case where additive

are added immediately before coating. In addition, after
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20 to 33) , in which polyurethane resin having a specific polar 72 gr oup
in the magnetic |ayer by a predeterm ned anount is contained a

predeterm ned quantity with respect to the quantity of all resins,
corrosion of the magnetic master carrier surface is prevented over a |ong
time. In addition, the dispersibility of 5 the nmagnetic powder in the
magnetic | ayer i s enhanced b ol yuret hane resi.n having a specific pol ar

Or Sup. | S0 o suf FPETBOTSPN (i MBSHaH bd S85E A TAo" GPTENaE ARGEHEh a1
sanple 2 where th t] f l.yur.et hane resin,.w.th | fic polar
group is as IothJe.ng%gl Otﬁﬁ%enégs%ngllé? e%kgﬁag’lSg%é]%l\ig{lghoa{}s@%%g%ﬁ%{/tfr'et hane
resin having a gpeglithGeR@ AMn0[PPPesdI8 2AHFRGH ﬁat%h@%@h'c&é@ﬁéi%fn%‘é
sheets is half that of the nagnetic recordi ng nmedi um of the present

i nvention and i byl & caosh@nplal bkt batafeerragitoforiidst@csuar Btbiikahbeamast er
carrier surface. 15 As described above, in the second nmagnetic recording
medi um of Bhe pbesenated pp&he magnetivel ayegariece derargiing onaperbientigiens a
predeterm ned quantity of polyurethane resin that has a specific polar
group by a predeternined [{§8%at i93SEEBREVEY, it can be understood fromthe

conpari son between the sg Ies.ZQ. 10 an 18 that if, the non- magneti.c | ayer
. esSCrl 100 Wl be given O# tp ayer.construction
al so contains the pol yurethane resin, COrrosion 0 e fasterScarrier

surface can be praveHRHdeRYEelol @Mflediuf®: ™ 38LxhOEL By 8ROVUEsE Mhdhe

second fl exi ble nmagneti’c recordi ng rmedi um of the present invention, the
magnetic | ayer 2% thelnddgetpol yddoridiagendd@simn i whbKdfe@apl @i iis al Bafgd aitge of
0.05 to 0.7 neq/g at |l east one kind of polar group selected fromthe 73
group congidsti n@ bp 1BO3IM an@SOBMherPrOBMeRly- (B P0G 2 antb -8C0GH .( wher e
M represents a hydrogen atom_alkali netals, or an ammoniumsalt) . The

pol yur et hane redPnEHHVERE PP L6V BF RFCEafie! BStvERR HGGatiatiyabe apfh

resins in the i ) Therefaore, . it he i.bl i eve
the long-term g&g%ﬁﬁﬁd&/l@/&{ﬁeﬁ@a %lﬁ?ggg tgier&r?g(lfgﬁr%%%r&%gg tglr?%e%%t&n%gﬁeti c
recordi ng medi Umhel thidddiets UF tROLKYE SFIARNG TN Wpt-Br&r H19N: Pal Adnddr oup
content is enployed a predeterm ned quantity or greater. Therefore, it
becones possi bl eft 0. @btai 0. B Subhdcithe b/ g dfatrbbly 10 Nownga @fescot pid on
will be given of a third flexible magnetic recording nedium The third
f1exi bl e rmagnet i% 5r ederdi ng mediumis a flexi ble magnetic recordi ng medi um

to which data is transferT ed by bei ng broc{i%ht into intipate contact with a
master carrier which has "3° SR YrGov e patear BeLort L88oRdihde8et sai d

data. The third TRgRgI AL mEREGE dhNoh ITRORMARAIPIRES P QRAlPONGY fayer
substrate, and a non-nagnetic |ayer, and a nagnetic |ayer. THe non-nagnetic

| ayer and the nagaeiinhghayes 1akerfaatetdotitd Ba SIhSEIddL of Na tshBst £0id, ed
order, The relationship between the Moh' s hardness (X) of the surface of
t he master car riogra aaghe2d ctiveoKdbopnadiunessh{dh kgaan®)ioiatdrel sfpfmece of
the magnetic recording mediumis represented as 1 -<_ Y/ X <-_ 7. The

rel ati onsii%p betRe®Pl¥ RS Nbife f RafdhiddStex) 18 thhdaShPfaleP it ERARE St er
carrier and the Kno har dness (Y.kg/mP) of the surface of .the netic
recordi ng medi uﬁaiysglg)np%ovrlgﬁéeoéghoef Sf[de~ q?/pﬁsépitoprté elﬁ%‘gﬁ'@lying r<-_ 5.
In the case wherg Yhdet ikefs,dnad obeQin W §obelc thalyd p BBgRElICe EFaNST er
cannot be 74 performed in a good state of contact Wliph the master carrier
and it is difficuldtat@rerbanestSognadfeadal iThys dHickedss ii@npréferbbeycase
where Y/ X is greater than 8, flaws will occur in the master carrier if
magneti ¢ transf er rasge efeatledbyd per hod fedthér Corserrieint Ly,a aasyd bifcl ent
nunber of magnetic recordi ng nmedi a cannot be obtained. In the third

magneti ¢ rP8cor ditfy wEdi uPhe Py eRABepr Hiadhases veninhéa vt ratbask carf st ed
according the Myh's hfgq(enss of the master tcarri er surface so that it is in
a range of 1 10 NPXYEL7 *NGEG 1 (L REECT tH rake the Knoop hardness of the
surface of the magnetic recording nediumgreater, it is necessary to
enhance the bridge density of a coating by increasing the quantity of a

har deni ng agent to be added to the underlying |ayer and magnetic |ayer of

t he magnetic recording nedium to enploy &95 bi nder whose gl ass transition
tenperature Tg is high, or to enhance



the fill density of the magnetic substance in the surface of the nagnetic
recordi ng nedi um by increasing the tenperature and pressure in a

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

medi um and the fabrication nmethod are 20 not particularly limted as |ong
as the relationship of 1 ~ Y/ X 7 is obtained. As a preferred exanple, a
description will be given of a magnetic recording nediumthat has a,
practical |y non- magneti cThaydckopdefy Fhg 1agperic wgraCidgReti e atager
formed on the 25 non-.rraggq?e ic |ayer.and havi ng fcgrr(gr.ragnﬁti C ogvolert qr
ferromagnetic h&XAYOHATT P &° SBUHETZSG 8 FPBet & 3ta°R i Hiferatursted
this magnetic r P edi - i 0 g i r..gan be
made 0.5 a m orﬁﬁgli%ﬁ%ﬁqg dﬂ%ngﬁ?gi%%gggﬁ%? k%ﬁn%a‘?%?ﬁgkg%ﬁeg%d is
excel l ent in sughasenstOddi@sthe TR & Hialith delHeS o baGNE e FiRLAMAISBY
mediumis enployed, a 5 nmagnetic recording nediumw th a high recording
density an@ hi ghfdthealiabhéyicdaybe obtpakfetablyVagnetdaagkay®er0]. 0A dedchi ption
of the magnetic layer is omtted because it is the same as the contents
descri bed in thenf ¥hhettiheripmpderadly bt arhege of Ot 08 LeRi- Blem naeegdver,
recordi ng nmedium (Ferromagnetic Powder) A descriptiaon of the ferromagnetic
powder is omittéd lﬁeeéﬁgeerﬁ%[lei hath &t Lt s TRRgE O6nt it §° c?eéﬁr ¥Bed PR t he

(Ferromagnetic ) i i bl € tic r rdi .medi um
(Abr asi ves) Theggﬁg%{elﬁ 22‘?’%%‘?9&?&%ﬁé‘]"%%e?f‘gg%go‘?‘gf“ﬁggOrrlea‘ |e3%1h]r?3’3} ontain
known abr asi ves gi Ar@nh tf iedfe tdcadid candi & iWs, NehParldonst escailod eftenr ed.
Abr asi ves ot her than the 20 above-descri bed abrasives may be used together.
Such abrasbves apea skrddwnonagaethicdenl chraydrureoxbalertidézédim oxi de, a-iron
oxi de, corundum silicon nitride, titaniumcarbide, titanium oxide, silicon
di oxi de, boron nitride, épe thirkases gbried vadewmindalbier 55 mRrHALES 18f 6 or

greater can be enployed singly or in conbination. 25 These rasives may be
2dded to the undePPSARE™ Ayeriad fakeEary anY 4R AHPRIPVES (& ad8ed fo t he

under| ying | ayer, Ae SULLAGE. a1 3NN, GAIL e €99 L ens pLeI R ST AT e Of

protrusion of t abrasive can ntro e particle sfze an
quantity of an absasinei,t BBt wislcadgesy tiicheerRiglsi €t aymecandrs urdesl yi ng
| ayer should be set to optinmumvalues. 5 (Carbon Black in the Magnetic
Layer) A déscri prroniaflliyheorcapboet ist.ackol ans hanagagreni f thyenrdéslydmot t ed
because it is the sane as the contents described in the (Carbon Black in
the Magnetic Lay@¥§t 6P EdES HRRIT UL BR OB R RAGREY Fenr R CGr PRy B UrhtY10

[ Non-Wegnet o Lavef, Liiderduingoayerllch deseriahlon 9f Shg.nonamaget o

| ayer (underlying is omtted because’i e sane e contents

described in thenkNomdvagnetd Grayer ihaderdyl ngubiayer pkaifiet he £ idast
fl exi ble magnetic recordi ng nedi um

where the residual magnetic flux density of the underlying layer
20 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 magneticrecordingmediumof the present invention is constructed

of known film such as polyethyleneterephthalate,
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15 (Non- Magnetic Powder) A description of the non-nmagnetic powder is
omtted because it is the same as the contents described in the

(Non- Magnetic Powder) of the first flexible nmagnetic recordi ng nmedium 20
(Carbon Bl ack, etc. in the Underlying Layer) A description of the carbon

bl ack, etc. in the underlying layer is omtted because it is the sane as
the contents described in the (Carbon Black, etc. in the Underlying Layer)
of the first flexlythyiegeeiptchedebedinsgd yamtdeimpo2BafiBinderdysWmdeseri ption
of the binders is omtted because it is 77 the sanme as the contents
descri bed i n t heo} HaildeOrEpzote 14 -f | TRAserIUPRPBF BOFRfTRRY e ded@8Adiok§ fredi um
[Addi tives] A dgscngption of the additives is oni%ted becausg?it.S is the

same as the conf&ht r@ésﬁf?%t&?“itn R YSRRAFE TR Pof 27 1TSS P “$1%xi bl e
magnetic recordipg, qrdium, Note L haf dhe uhels g%mfa’@{rﬁrga%fre%mé%' Llye nay

be added in any step of ‘fabricating magnetic and non-nagnetic coatings . In

addition, gfter formatiopu&fndder ragnekiteng ayeMaghlei WReEErdibgMediant of an
additive may be applied at the same tine or in order, depending on the

obj ect. [Layer Constr uct roaheéhadBsCiabpticoninf tidmadnay e reomstimgateiddnmi s
omtted because it is the sane as the contents described in the [Layer 15
Construction] oPftte pPresant feygmiliiennmyiedee Yhecprenargtaediafne Jo3%B8er at €]

A description of the substrate is omtted because it,iso'?e sanme as the
contents descri BBUMFIPTY H8T[ U Paf R dPYERe 3K A XY EPfraGrEting

recording medi ugy; 20; JNBI N @l FAPL T SALINRG L e MAGRERE CaRPEQ, didag 1 N di um

10 calendering, stamping, post-hardening, polishing, assembly,
etc.

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

15 provided before and after these steps as necessary. Each step
may be performed in two or more stages. The above-described
ferromagneticpowder, non-magnetic powder, binder, carbonblack,
abrasive, antistatic agent, lubricant, and solvent may be added
at the beginning or in the middle of any step. In addition, 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 dispersion.

The magnetic coating and non-magnetic coating are

25 kneaded and dispersed by various kneaders. Examples of kneaders

are a two-roll mill, a three-roll mill, a ball mill, a pebble
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The met hod of fabricating the fourth flexible magnetic recordi ng nmedi um of
the present invention includes the preparation of a coating solution for
form ng each |l ayer, application of the coating solution to the substrate,
orientation 25 treatnent, drying, cooling, calendering, stanping,
post - hardeni ng, polishing, assenbly, etc. 78 The step of generating the
magneti c coating and non-nmagnetic_ coating of the magnetic recordi ng nmedi um
includes at | eaB®tll RACAGLHESPEPL, & HSPESIAER St FRIVARd - A RiHy SPEEPs
provi ded before,and after these ste as necessary.., Each ste my be

Per fof med 1 n_t BT LT € REAGEE: B NeUb SRRENAITE Bich DoRb R g e
powder, a binder,,fa , Si a I i :

| ubricant, and gm%g'l \E}%ﬁ{%p%i&zﬁea Z‘ﬁéggé%t ét qghbg%%rﬁlr%l%eaﬁfﬂr&flg&t? emr%l%é('jl e of
any step. In addhtinivaseach dmperkal, . .be divided and added in two or
nore steps . For exanple, 10 pol yurethane may be divided and added in the
kneadi ng sbep, the di speRsheathosit €pr apdytiihe anocangngtsyptdbnat ustti ng
viscosity after dispersion. The magnetic coating and non-nmagnetic coating
are kneaded andParsirrlggdyblinideloud k RehbRisr reExapPiass shekridwders 15 are
atwo-roll mll, a three-rall m'%l, ball mll, a $%bble mll, af,revolvi ng
mll, a sand gr PRYEPIINGTLSSEYEFi LOTT R Yh-EFeBPStABET 158 SR Bpdsd - 125t

hi gh-speed stongopi]ly <810 Al $ACRlel MRAGLAIEL L 13,01 SREERY we? fingader,

hi gh- speed m xer, a honobgeni zer, an ultrasenrc dlsﬁerser, etc. 20 met hod
for applying a gosdddna &&tUuhigOsbiiutiBAt rdakhd Glalgakt ye lllafbteth abblic on
preferable to apply a non-magnetic | ayer coating solution on a substrate,
dry the sobuti onheanch-apphytia hagnet(iicel ayeit-ooatdthgpsbl edtiion) . SUthlena
sequential nultiple application nethod, that is, a wet-on-dry nethod, can
25 enpl oy a con¢EritdhaPeoiteneppa asuEdaes apfladd carte cabTHddsS B &fErasdd i n

Japanese Unexam_ned Patent Puhblication .Nos. 79 1991)-214417 and
300000) 210422 T Sif MEEGO SR AP AL B SR8 Ipt b e P BIRE DY A8l ender
etc. The cal endgh; FQld SnMBY: RBebOF MREEEONRNPL A NGB &leal roWihiceh, has a
heat resisting property, such as epoxy, 5 polyimde, polyamde,

pol yi m deam de, agigieldrdbei RiQNderh BEIPEIAGEITe itemht NCoPrRTUH Rkt 1N a
range of 50 to 500 kg/cm preferably 100 to 400 kg/cm and the tenperature
is in a rahge oth@Mmanoma8@etGe prederaldl yhelGmapgoedX) 1@yeThies spbersectandi er

that is enployed in perfo.rm'(g[% 10 magnetic transfer is a conventional one.
The constructi ofif® #&PEFFEICN BN BRFTREYS 7Y et HUHT BT NEREGESTEEF 1GYFFi er

are not | ted, [Thicd. Ebod] fRtl. Now, e b1 & SposlcHBA 59%crkg Ry esent
invention wll

coated with the first coating solution for the non-magnetic layer

is in a wet state, the second coating solution for the magnetic

20 layer may be applied at the same time as the first coating solution
or after the first coating solution.
In the case where the non-magnetic layer and the
magnetic layer are generated by the wet-on-wet applicationmethod,
it is preferable to apply the first and second coating solutions

25 and then dry them slowly. Because a solvent in the magnetic layer

evaporates slowly by slow drying, diamond particles are easily
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15 be described in further detail. Note in the enbodi nent that the word
"part" or "parts" represents "weight part" or "weight parts . " [Generation
of Master Carriers] (Sanple A) The substrate of a master carrier enployed a
Ni 20 substrate, which was generated by a scanper generation nethod. Mre
specifically, the di sk-shapedNi substrate has a | and/ groove pattern, in
which radial lines with a wwdth of 0.5 umare arranged between the di sk
center and a radit§Feposnrtihgirasmesdctlayan snfaahd LASIR OV TR 2Le®,3 um

oL e ) TGRS PORL LR ER B0 TR, LY ALDS skasepiel - The
formed at 25C hL eki m { o 0.nm
the Ar sputteri -rl%ggﬁ}?@}s/cg%rlg i)is:k{het.%%gg(t% f%gk( % %%EQ%BI%%@% t?ﬁ%n fhe

appl i ed vol t age grsdetermQeWici@eradite: Mllors spat tness19f thhe surfaceqof the
master carrier obtained 5is 4. (Sanple B) In the master carrier of sanple

A, the surfbace wasotgledbed whbtl2larve0rygeroplasimg spea@bbdais® o BBA'm/Anin
hardness of 6 . The oxygen partial pressure is 7.5 X 10 5 Pa (0.59 niorr).
10 (Sanple O | mndhe aesmeeretyrd of 8P sam@l0eCA, the surface was provided

wi th a dianond-Iike carbgn (DLg) co ti"%g_to obtain a Mh's hardness of 9.5.
[ Generation of the Magnet® THEEFEi My REdPUNGTeR5™hk G785t BF iRR°$ 67 %A Péoat i ng

nmagneti ¢ coati f he i I i . N
Coating for theadsthel CrBARElifay AT AT FnERRt bR (La00: RN,

bel ow. The quantgnt¥h ofaseatratN LAiIeAy droparayatuichYadepoP0 pwel tHitgepart s
of ferromagnetic netal powder or non-nmagnetic powder.. 20 <Magnetic Coating
A> Hexagonal barpiolgathistd,i pel yioQdpanide,Serd.acthd i ead peedsurdl2)3n 5 mtrtfe Si 02
2 WM% Hc: 3000 Ce Plate size: 25 nm25 Plate ratio: 3 6s: 56 enu/g 81

Vi nyl chl ori de co&poiyhepPiRe1omNPppERZRGH) L Whee £80 bl §r eThafenpesityre
(URB200: Toyobo).3 Eartsa -al um na %HI T@Q' Sum t onp. Chem cal}éSo artsDi anond
(average particl'é sPze G5 & Mo FPalt car e iEraRkY (¥56° AANT - carbon) 1

partlsocetyl stearate5 parlspLeaLle; ack 1.Q.qi ¢ ael dl part et hyl
ket one80part s10Cycl ohexanel20 partsiwag%é??%{ec%ftirng B>F%¢rorra%/rﬁéeft]%9§drret al

powder 100 part sGonmprsidreednt Faivéa¥ ofCaad068Eloy2 306bRhb Mah o1 oaxi st ltdagt h:
0.045 a nCrystal size: 120 Aas: 150 enu/gSintering preventives: Al conpound
(Al/ Fe: atlanmi c rsatrifacd 4%, 20hé onpowngsé YWié: tatl@ni Theatdms ARV ayland

chl oride copolynmer (MR110: N ppon Zeon) 10 partsPol yurethane resin (UR8200:
Toyobo) 4 part sa ™&FER h2{( BT 6t S tSanf R ore fehERT FaNFSpa P BIcARBAd (Ever age

particle size 0.1 rt25Car . ck (#50: Asahi Carbon)1l
part Phenyl phospﬁggi rgog)cpl]adggglrlfas%zqqalpé&

[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 “weight part” or “weight parts.”
[Generation of Master Carriers]
(Sample A)
The substrate of a master carrier employed a Ni
25 substrate, which was generated by a stamper generation method.

More specifically, the disk-shapedNi substrate has a land/groove
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| socetyl stearateb partsStearic acidl partdeic acidl partMethyl ethyl
ket onel40 parts5Cycl ohexane200 parts<Non-magneti c Coati ng>Non-magnetic
powder: Ti 02crystal rutile 100partsAverage primary particlesize: 0.035 a
nSpeci fic surface area byBET: 40 n2/glOpH. 7; Ti02 content: 900or
greaterDBP oil absorption 27 to38 nl/100gSurface treatnent agent: Al203,

Si 02Car bon bl ack (EC)I 3partsVinyl chloride copolynmer (MR110: Ni ppon Zeon)
17 parts15Pol yuPéthafie tR¥hic BRBBD0L i MesyvHd) Bpaf s PhEny I4ThesphdrRrIesci d3

t sl tyl t t [ idl t ot ic,acidl t 20kt hyl
Bthy! Kot onbt20 "BaP PROyRFOEXARErA0T it B( SAMALLPS Yo Gt @t & BF t he

magnetic coating, %@i#@@?@?ﬁ%t £ hheadgr :%’&Mi?ﬂ%é?ﬂoé’}émégs i¥and
mll.Simlarly, the2bingredients of the non-nagnetic” coatl ng rekneaded
anddi spersed. | ot he fispersedesdldikikonsnt@fr .t he magnetic coating 83 A
and non-magnetic coating, 13 parts of polyisocyanate were added to the
coating sobution of the Mboa-Nmgusttirateayera Fand3tatFatsgerofispil pagochianat e
were added to the coating solution of the nagnetic |ayerA Furthernore, 30
parts of cycl ohérane) wemechddedl Brpgdeatc 758} - t Bee thayegoblrigkpesel of itdes.

Next, they were p?ssed thr,ough a f,ilhgé wi th an average pore dianeter of 1
um In this waySPthe™¥BM5 gt a6 utiSoA’Y dF™ t B i -SRYGRBT 1Y PATEF Shd St he
coating solutio t neti ¢ layer A were prepared. The,o i, ned

non- magneti c Iage'frso%:ola(Jt}ier?gréTlB o'ﬁtatn} Sﬁr\){\hsan_dﬁ SSSPl oo R FIE 152'% Wyl

pol yet hyl enet er epBtrial 8t 2B E 103t €neDEuBRa B 1 Bhd hiackeLss ralwk 3pfdired

center line average height so as to have a thickness of 1.5 a mafter

dryi ng. Afiber tHe application of the non-magnetic |ayer coating solution,

t he obtai ned magnetic |ayer coating solution was applied on the

non- magnetic | ayer 15 codfPRglsdluti on so as to have a thickness of 0. 1 ~m
after drying. After drying,, .the netic nmedi uymwas freated at

t emperature of 90C and aqﬁitﬂ“ee Tﬁ%@e ur e of t E}I’(eg/séﬂ?tﬁ ?‘h t e7S-urrofig‘f:ecw<'§§'1sender.
The nmagnetic nmedi U ¥@s,i:$halPed,Qut f19shHaUS 8ol AMELESH QA n3rdnddd oANRd the
surface was polished. In this way, a 3.7-in magnetic 20 recordi ng nmedi um
was obtained. (Saepbeyddn $aFRLEL 2 ARBGRSTIL 71 .6CRr 0o 'Y pREE) LI nirscihe sane
as sanple 1 except that 2 parts of polyisocyanate is added to the magnetic
coating Aland 4 parts of (fenglsddyanate is added to 25 the non-nagnetic

coating. 89 (Sanple 3) Sanple 3 (magnetic recording nedium is the sanme
as sanple 1 except that IO PErPSET poIvestlySbafe™Ee Addds 15 eRe Hggneti ¢
coating A and 2 ‘ f. .pol yj.socyanat.e is_.add 5.th on- netic
coating. (Sanpl %rg)%%%%r%llégé (J&Zagﬁégi%kreeg(gﬁb|nnggrr“r%8ict? Ellggrttqhé) s%lrpe “as
sanpl e 1 except Mopat tdeidceapsead e in the calendering treatnent is
changed to 70C. 10 (Sanple 5) Sanple 5 (nmagnetic recording nediun) is the
sanme as sanple 1 except tlbahetdteidnenpetrisd Magnenid hecoatengersidigmi r eat nent
is changed to 100C. (Sanple 6) 15 Sanple 6 (magnetic recording nmedium is
the sane &8 sanple 1 excE&pe nAtgriehe ofeyAedtcomIneGia 9o8téhghded &h¢ t he

magnetic coating B. (Sanple 7 ampl e 7 netic recordin iu is the
e hs 20 eampieose e o or LAES 3 BRREL b GRSty e aost 19 dBbaith t he
magneti c coatin _ .na f .pal yi te | d f. e
non- magneti c cogltoﬁngg eécal%pFéé%?lyég%p&;%c%%ggn%%%r%gcggdﬁl%é:te?rg%?luoryr!)' IS
the sane as 25 s@RphLakti@XCEPteddiati ndPeddrtS 161 a RIS ¢ YFALG0I Sefided tO
the magnetic coating B and 20 parts of polyisocyanate is added to 85

parts of ferromagnetic metal powder or non-magnetic powder.

25 <Magnetic Coating A>

Ferromagnetic metal powder 100 parts
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t he non-magnetic coating. The obtained nmaster carriers Ato C and sanples 1
to 8 are conbined as listed in Table 9, and a signal with a bit |ength of
0. 3 umnas magnetically transferred. The Knoop hardnes 5 Y of the surface
of the sanmple, Mh's hardness X of the master carrier, Y/ X, S/Nratio, and
t he nunber of signal-transferred sheets are listed in Table 9. The S/ N

rati o and nunber of transferred sheets in Table 4 were eval uated by the
foll owi ng net hods. 10 ( SCNupagito)onThEe mHlgneCpc3dy transferred signal with
a bit length of 0. 3 umwas reproduced with an MR head of 0. 5 ~min track
wi dth, using a RWAL001 t¥fé #3&k O8val uati on device (QJUZIK) and a spin stand
LS-90 (Kyodo El ectronic Systens). Thereafter, the S/N 15 rati o was

eval uated. (Quality Eval Ha?PbrP®y LRRINmIeP?37#%8i gnal - Transferred Sheet s)
For each of the magnetic _.nedia of. the les 1 to 8 having a signal wth a
bit length of 0.3 um a scé?'g%aaisisglﬁgl' %/\%0;"@0 magnetically transferred. The
magnetic twansfer to the jmgnebi gnf/pordi ng nedi um was st opped when the

| evel of the reproduced servo signal” was 2dB | ower than that of the signal
at the starting point. Asithesirdg peevédweivesnber of signal-transferred nedia
was cal culated. 25 86  Table 4 Level Master carrierMagnetic recording

medi umy/ X al ueS/ N (dB) Nunber 2f cairpyan- Sxhifledoht eSeshiad Kaobfk) »

har dnesst r ansf err edar dness( sheetsgkg/

(X .
10000) 1B61203. 328100<2B621017 798RS %Bé‘%?f. 850818861827 528100<5B65406. 726
100<6B66254. 227100<7B671 <3B6 : 1 7100<10A421Q2. 5281
00211A09451 1 390201200418 85 T L 0L T InG A YD SO D A P B G5 S 0052 S 501
01.130100€%6C9. 53954. 728 :00¢]1/de%ha8218ds £2AR05IBCL98990. 228100< phtrgan be
understood fromthe nunber of signal-transferred sheets in Table 9 that in
the magnetic 5 recordi ng dredivaing (HEX6Presaiitdmbverndmiaal(l evel ss barls 4 to
7, 9, 10, 12, and 14 to 18) , which has the relationship of 1 < Y/ X 7, the
contact between the nast &iagerd | @veapgk i tiagdetize Petording redeam i s

sufficient. The signal dropouts during magnetic transfer are reduced. As a
result, signal quantity gﬁgbcirbsnolé’cgnﬁg%yg%,sa hacaafbgﬂffi cient S/NPR&tio can

be obtained. On the otheppband,,dsRhbhe. nRQRetic recording medi g (levels 3,
8, 11, and 13) where Y/ X Is greater than the above-described range, the

contact between the nast @so€@fyl &tearate 5 parts
Stearic acid 1 part
Oleic acid 1 part
Methyl ethyl ketone 140 parts
Cyclohexane 200 parts
20 <Magnetic Coating B>
Hexagonal barium ferrite 100 parts

Surface treatment: Alx03 5 wt$%,
Si0p 2 wt%
Hc: 3000 Oe
25 Plate size: 25 nm

Plate ratio: 3

35



and the magnetic recording nediumis not sufficient . As a result, 15
signal dropouts occurred during magnetic transfer. Sufficient 87 si gnal
gquantity and a sufficient SINratio were not obtained. As set forth above,
in the above-described third flexible nagnetic recording nmedium the
rel ati onship between the Moh' s hardness (X) of the surface of the nmaster
carrier and 5 the Knoop hardness (Y kg/ nmR) of the surface of the magnetic
recording mediumis represented agst 26¥¥m/g < 7. Therefore, the intimte
contact between the master carrier, and the nmagneti¢ recordin di um can be
Fide e o

made sufficient. As a reddlYl cBighide aorfpafes Chilhe NoPRORAE Gt S
occurring in nmagnetic datPgl%‘Q%étrh%g%f %g%d (kge\%@% ggggg(g)i crecording o

medi um andsi gnal quantity can be enhanced. cription w I'l" be given
of a fourth flexible nagqﬁﬂgramgggO(gyfgg:nyguﬂgghol@hg$y%aﬁ?urth flsgd e
magneti c recording nmedium a first coating solution for tformng the 15

non- magnet k¢ | ayer cont abisménd | (avbrhgdrdacantle nsider ange Hf) 1 ta gOrwvt % of
non- magneti ¢ powder contained in the non-magnetic |ayer. A second coating
solution for forn ng theCarubpretdlackay®?l cdnphi Mrposecond | ubri dapgrwhi ch
is 1/4 or less of the first lubricant in quantity. The first and second

| ubricants are 20 |iqui d$58¢eYk &pRF2tUre at which the magneti ¢ R3%&dsf er
is perforned. The tenperg%gggia%.wgich t he magnetic transfer islpegzgrned
is 20 to 25C. The above-describe ubricants axe not limted if tﬁey are
liquids at the above-desenikbed dignperature. 25 For exanple, fattypagtd
ester is preferable. Fatty acid ester can enploy fatty acid esters, which
88 consilst of nonobasi olethBfl \etagildietodnecar bon nunbers 10 to X @wnds
nmonohydri c al cohols of carbon nunbers 3 to 12. Exanpl es of al cohol s that
are used as the material CgFlékaxapeaci d ester is nonohydric al édhdatartsuch as
et hanol, butanol, 5 phenal, benzyl al cohal, 2-nethyl butyl alcohol, 2-hexyl
deci| al cohol, propyl ene GPYcMoFbn6bt3A "t her, et hyl ene gl ycol nonobut vyl
et her, dipropyl ene glycol, nonobutyl et he i et hyl epe. gl ycol but yl
et her, s-butyl al cohol, éPE.migTe€§ﬁdp%%e¥h§H§1éxﬁfg%h%chgﬁcﬂ?ngEFﬁ§|ene
glycol, diethylene glycol, neopenhybrddd ghYaoly Blr¥¢erd nyizando s@yidan
derivatives). Exanples of fatty acids are acetic acid, propionic acid,
octanoi c aeid, 2-ethyl hexanoic acpésifiausuefacd remyby HATC acthgstearic
acid, palmtic acid, behenic acid, arachic acid, oleic acid, linoleic acid,
linolenic acid, elaidic acid, alipHatiic Ti92ceBER}l i 80%a®rdIserRttas

palmtoleic acid, and a m xture o he anpl .es f at |d esters are
butyl stearate, s-butylstearate,ié%%r%%gﬁsfggg%(%igBt@?d#%%@%?@%@lstearate,

3-nmethyl butyl stearate, 2-ethyl Rhgxyl.stealah&ic 25BRXYIAd8GI s 8,earate,
butyl palmtato, 2-ethyl hexyl nyristate, a mxture 20 of "butyl sStearate
and butyl palmtato, but@aybet ylackt emriate, 2-butoxy- 1-propyl sixsrrate,
di propyl ene gl ycol nonobutyl ether acylated with stearic acid, diethyl

gl ycol di g4l mitato, hexaénhycbherids cerpilyaeedMid ih: ¥iprHost jaenadi’doanvd
diesterified, and ester conpounds such as an oleate of glycerin. 25 \Wen
magnetic recordi ng nedi a PArEVIREE EnER i (GRE AN dir9Pet he hydr BIRASES of
fatty acid ester often ocgurs, To 89 icq%h%yiate this hydrolysis, it _is

LYSt sy d b
preferable to select the |§8ﬁ%ﬁ¥?%§ structure and branch p05|t|onfx§h5h as

the branch, straight chaifqc6tgrtdrapsatetc., of fatty acid and gl gohal.

Oleic acid 1 part
25 : Stearic acid 1 part
Methyl ethyl ketone 120 parts
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An organic solvent that is enployed in the present 5 invention can use, at
an arbitrary ratio, ketones (such as acetone, nethyl ethyl ketone,

di i sobutyl ketone, cycl ohexanon, isoboron, and tetrohydrofuran); alcohols
(such as nethanol, ethanol, propanol, butanol, isobutyl alcohol, isopropyl
al cohol, and nethyl cycl ohexanol); esters (such as nethyl acetate, butyl 10
acetate, isobutyl acetate, isopropyl acetate, ethyl |actate, and gl ycol
acetate) ; glycol ether S§YSt¥fE®&uch as glycol dinethyl ethet80 Jarss|
nonoet hyl et her, dioxane%é arong i ¢ hydrocarbons (such as benzen, tol uene,
xyl ene, cresol, and chIoroBé%zen?; chl ori nated hydrocarbons (such as

met hyl ene chior i de, et hyhgngel 3o61 Qldule: oEalagRe L & 3ERL O indena £l qOf or m
et hyl ene chl orohydrin, and dichl orobenzen); N, N-di methyl fornal dehyde;
hexane; and so @BatTReSELans gan+kadieityerbst 0y, Nte BlJARWS e RELEE #Dk kiEa deQ0%
pure. The organic solvents, in addition to their main ingredient, may
contain inpuritwéshsukieads raamkt asprysednwiliy esenaédi2( . priodiict dispeiste
reaction production, a deconposition product, an oxide, noisture, etc.
These i npuriti eSCareierdr Abt yragoehi 9 12 Hiags2 amiINaF t et as alfing 10
wo or |ess. The organic .solvent t is_enployed in the present invention
Ty vary'in ki nGRRtRAUSHE 19 PheehPERES Mg e Dk T er o At RA £

non- magnet i ¢ 'axeﬁé-cgﬂidgn%ﬁun@l n bRetARARGLRG NS 105V CONLaLPs & 0! vent
with a high volatility to enhance 90 surface stability. The non-nagnetic
| ayer may cont aipdlasoddieitatBivele adikglotthefee i heBsl o dncy Tt idhRxaaic

di oxane, etc.) to enhance the stability of a coating, or may contain a

sol vent wiloh a Rieghrdol anyd bidaytsef pekeaseyatastd weéte addemtto BheTqmatiiogrt h
magneti c recording medi um of the present invention is basically the sane in
constructi on as SRABWMCITERSNERE CMIBESEAi FyY SR dic a TOXEBBE™ R tfat 3PhRArts of

above- descri bed | upej cant. | s canhal nedLa), Lhemaneld e Layver andkione

non- magnetic | ayer By a pred@?ernlneg guantity,  Anbng Phem° 3 nmagneti'c
recordi ng nedi URekQ, Ca PeesHi fARl eRRbRNEd EhAte NaStR HH aGkLsdd Inbre

non- magneti c | ayer (underlying |layer), and a magnetic |layer fornmed on the
non- magneti c | ayebematér havingmf ermomagneddy; pravdeiatehgf @yneragneds Ghe
hexagonal ferrite powder distributed in a binder. In this mgnetic

recor di ng Y¥edi umenthesndiick hewyr ehdtte saghitd soistiapefordmebeagnedd c0. 5 ~m
or less. In addition, it has hi gh nechanjcal strength and is excellent in
surface smoot hné€dSTTHerBoPe"eis RRPE fagneti ¢ recordi ng mediumis

empl oyed, a magnetic recqrding fedlumodLiachiohy eonnding denshty Aand

hi gh durability can be obtained A preterred exanple o S magnetic
recordi ng medi urpngi hd1 Reneisad terehardeses ihedt i det @l ,m(YREREL ke skayer ]
A description of the magnetic layer is omtted because it is the sane as

t he contents desadi Beth iin téretdrVhgnetaverbay dreighb, ofast hppiigdstof havd bl e
magnetic recording nedium 91  Table 2 ‘ '

PUA- 1PUA- ZBUA- 3BRBACEPRSS: PEUB- 2 PUB236RY slvolipet e ALA9DFFYABEY diher opgDidIofet er
A'9595inerdiol45hainEgA§2222222 tendeiwthyl-2-101010gt¥gé1,3:rqg%§§dioI,6-
hexanedi ol ol ar - §P805151 2330561 26 57 nediodl YRR RDIg:0538° 4597 %39'%/35. 932. 4
32.9ii socyanate hi |1 3 : - -

content 0. 2S570. 2%1%8885%%4%;%0&%2%01087%O???ES&Pa? %1#858%%5( 8 Oélon'fnénatft

cont ent unber 420003480904 26060 2000430 0045 G O0O RIiagRohBL traseéghdt 20 62
PUB- 4PUB- 5PUH- 6PUB- 7PUC- 1PUC- 2PUC- 30l yol ol yet er Aol yeter bol yeter

A' 95959545i ner ditehibisthhtwab HBPE353S 30k hendessetdyk 320 yYohOutyla 15 >lopaned
i ol (6-hexanedi ol 6. 8ol ar-group4121221ont ai ned12i ol 12r gani cDI 32. 932. 932. 932. 9
59. 146. 79657i i sc@yandeeydrbpHiaore 50BN dé bRt St Ot 35D SPoBs (97020850! ar
groupPCXC}ZCIht2£F0.345

cont ent 0. 325unb @?66%%%%%%%306@66ﬁ6b§§%dﬂ§§6@63@ﬁhé§%?5@g5leculareight
HBpA: ei sphenol hydride A (nol ecul ar wei ght 240)
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Pol yeter 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) 5

Pol yeter A': Adipic acid/ neopentyl glycol =73/52 (nol ecul ar wei ght 1000)

Pol ar-group contai ned diol A ethylene oxide added to sul foisophthalic acid
Pol ar-group contained diol S: replaced the SO3Na group of 10 pol ar-group
contained diol with -PQ(OH)2 Pol ar-group contained diol C. replaced the
S03Na group of pol ar - gr oU§ RSt FRIFedi T - MWisthOt COPRI RSy 2438 Vo Signal

di phenyl nmet hanedi_i socyanate 63 < ti ting A Hex nal rium
ferrite 100 par t"€°sur nas'(r:}%rf?gﬂaﬁélﬁ%&;@fogog%\%ﬁ 8?%@5%%\?&%&% Iﬂg%oum'

Ce5Pl ate size: 23.BpRlALGLEALAnsBES,; thE RIMARMAY knehHQd dRe £ QPo! YRy
(MR110: Ni ppon Zeon) 7 partsPol yurethane resin (URB200: Toyobo)3 partslOa
-al um na (H T60:cadupidenviCheni ridlerd i paird 19bicaimaiid avepagespalaricel €gsi ze
100 a m 2 partsCarbon bl ack (#50: Asahi Carbon)1 partlsocetyl stearateb
part sStearisc aciradbdpaed I5OIenegalci dbdpardddsehpinet mgichanical parts were

ket one80part sCycl ohexanel20 arts<l\/ag3net i c Coating B>Hexagonal barium
ferritel00 partSPESaEPAce IntBaE RNt 2 SAT20BMEIRR Do P rding vpgivmsdiskhepl at e
size: 25 nnPlate ratjo:, 30s: 56 emu/g25Pol yurethane resin PUA-110 partsa
-alum na (H T60:wa§uﬁ#f%lr%d§3hem cal )4 parts 69 D anond (average particle
size 100 ~. m 2 partsCarbqr Qlack (#30i4Asahi Carbon)1 partlsocetyl
stearatebpartsStearic acidl part50 eic acidl partMethyl ethyl

ket one80part sCycl ohexanek2Qppas t2s ebbpnelreCt KD akinaga £xhaplonpgxetpe tri al
powder 100 partsl0Conposition: Fe 700, Co 30%ic: 2300 CeMnjor axis |ength;
0. 045 a n@0yst alpagitiele PG eAard qbaot sl /odls Slimmenfl pdedeventtieveggndtic
conpound (Al/Fe: atomc ratio 149% Y conpound (Y/ Fe: atomicratio 70)Vinyl
chl ori de copol yrf®PtERRIAO: 2SN pPEAT 2800324 lpar t sPol yur et hane resin (UR8200:
Toyobo) 4 parts20a -al um n(%aanl T61Qj: Sum tonmo Chem cal )5 partsD anond
(average particle size 0. apn$1 BartCarbon bl ack (#50: Asahi Carbon)l
par t Phenyl phosphoni ¢ aci &3Rgié $5-1RUNL s SdeBAf 8113 PREL SARBMAXYRL R¥d ter
stearate3 partsEt hyl enegl ycol di ol ete6parts &5 Stearic acidl partdeic

aci d1 part Met hylcaatdiglk ketctaeddd fpant 9G@icboheamane20kpahtsSsiVaghnete AA.

Coati ng D>Ferromagnetic nmetal powder 100 partsConposition: Fe 70% Co 30%ic:
2300 CeMpjldr axis | ength:(SBmpls HInl0Crystal size: 120 Aas: 120

enu/ gSi ntering preventives: Al mpound (Al/Fe: atomcratio 149 Y _conpound
(Y/ Fe: atomicratio 7% 15P5fYuf ggﬁéntg‘erséaé‘]enaﬁﬁﬂ ChEF TS E%ﬁ%ﬁ%‘ﬁaiﬁ%ao;
Sum tono Chem ¢ t sDi ( r ri] i ~ r& Car bon
bl ack (#50:  Asan>Caebon [ Bartbhansl ahasphor s Sot df’ saet Jon Beror

st ear at e3par t sBut oxyet hyl (sskhgas at®83 part skt hyl enegl ycol di ol et e6partsStearic
acidl partQeic acidl part25Methyl ethyl ketoneld40 partsCycl ohexane200
parts 66 <Non- magnet i ¢ SGoat ¢t h@iathoranagnetneleplovdert thaFéROBhenatia €100
partsMajor axis length:0.07 a mMnor axis |length:0.014 a nbSpecific surface
area by BEFf 55 rafpRg dSut CREBI®S &4 Bt 1c AQPF38IWBoCar bon

bl ack25part s(aver age parte’scl e, Si ze %On )SC- U. Col onbi an Car bon) 10Vi nyl

chl oride copol ymer (MRLO4SHPppon Ze8n§% 15 part sPol yur et hane resin

(UR5500: Toyobo) 7par t sPhenyl phosnhoph GiagEd4 HRakim) $9C&i1e 1 except the
Stearate6bpartsO eic acidl. 3 partslbSStearic acidl.3 partsMethyl ethyl

ket one/ cycl ohexaadele pairdes 684 Zyuanx eely $3 ¥ editgreNanadmgnesi theCaathagic
b>Non- magneti ¢ powder:a -Fe203hematitel00 parts20Maj or axis |length:0.07 a
mM nor axi s | engtduetGn@la, saarBpeted iim Sabfiacle area by BET: 55 nR/ gpH:
9Surface treatnentagent: A12038 wt %25Car bon bl ack25part s(average particle
si ze 20nm%3C- U: Col onbi arfhfeaPpon)clesyize pofyiHethanet d4PROPURATIEDOIRG t s

in each sample, Moh’s hardness, quality evaluation by the number
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Phenyl phosphonic acid 9 parts |Isocetyl stearate 6parts Oeic acid 1.3 parts
5 Stearic acid 1.3 parts Methyl ethyl ketone/ cycl ohexane 250 parts (8/2

m xed solvent) [CGeneration of the Master Carrier] The substrate of the
master carrier enployed a Ni 10 15 20 25 substrate, which was generated by
a stanper generation nethod. More specifically, the disk-shapedNi substrate
has a | and/ groove pattern, in which radial lines with a wwdth of 0. 5 um
are arranged betokedgnghethinsieceed eheaiird anddivdlc ofolirebodhiuf aglisfed) mm
and the line pitch is 0.3 umat the radially_ innernost position 20 nm away
fromthe disk céfit é#PlerHe NP opEPRAELYE ﬁé§“élF'é@d‘§(§§F6e£%Pt("s%‘T‘% nmagnet i c
| ayer), which forped at 25C. .Th i cknes t.he soft gnetic | ayer
is 200 nm the\l\%r%r%%bﬁ9t riwﬁaep?veaslélﬁr%gé?bsy lich§ zoﬁ)owinlgamfgr}?fg&mTorr) , and
the apP"Ed V9|tage I'S 2169a¥Y _alﬁ§@ﬂpﬁﬁy%ﬂeﬁtﬁbéfﬁy§¥yﬁéﬁg§a9£fégyéd
magnetic coating A were kneaded wth a kneader and dispersed wth a sand
mll. Simlsarly,snkBesj ngredi ents of the non-nmagnetic coating a were kneaded
and di spersed. In the dispersed solutions of the nmagnetic coating A and
non- magneti ¢ coating a, ¥8rpachiofhquiyradcymwethtacovehe obddenkd sargiles
coating solution of the non-magnetic |ayer, and 68 4 parts of

pol yi socyanat e vefe Hddedigsatl e thoathitglsedt PérP of AheasrarggeetEcd dyfer A
Furthernore, 30 parts of cyclqghexane were added_tq each of the two coating
sol utions . Nextt,raf‘ﬁg?/rﬁﬁgréyptg?s@%‘sqi%r Sagh- o ¥ PFttg}e WTWeéSnE‘ati/OeFage ore
diameter of 1 ampgfeld dhhsedPYo ERE (BOALLNY Rk UL AN E05oide JAGR-tRANet i ¢
| ayer and the coating solution for the nagnetic Ilayer A were prepared. The
obt ai ned non- nagretlCot ayer ré&maiiubgd slgnkal ofa sVasiBappld €dhon 4H3® of the

pol yet hyl enet er epht hal ate substrate of 62 umin thickness and 3 nmin
center |ine aversdgeaheighthesotasting havet 1028 thisckness tdfe huBbear mfaft er

drying. Imrediately after the application of the non-nmagnetic |ayer coating

sol ution, the oPtAPALTCIRAGABETEY IMeFer ¥aatGatGusdfeRi on was applied on the
non- magneti c | ayer coati solut.ion so as.to.have .a thickness of 0.1 ~cm
Brter drying. Ater dryingufheudoaliet Sredi b i oat ea ot a

temperature of 90 C and @ Fkid&pPaeSSULEvEl (38R0l GM MdRed df 2OkE rpm
cal ender. The nagnetic nediumwas stanped out to have a dianeter of 3.7 in,

and t he sursface pyasuped bghetheghlV twa st dngo lvgetier Wiahriher mahieaii Betkadns 1:teel
above-descri bed nethod, signals were transferred nagnetically to the
obt ai ned magnet iat¢ 20enRRH iFen (Samsidéup) 3&anp| segordingheas par fasmsdnpt e 1
except that the pol yurethane resin URB200 in_the ghetic coating Ais
changed o pol ydPEPRAHS 1eui 1 YPOKTET 28 TCERRETE ) SBPe “3o &P RS s as
sanple 1 except atni&aéhé Bﬁtﬁ}@%é tc%nggdered as 100%. Each sample was rotated

for 1500 hr under thermocyclic environment in which the

20 thermocylce shown in Figure 1 is set as one cycle. The output
was monitored at intervals of 24 hours. When the output value

was 70% or less of the initial value, the durability test was

stopped.

25
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(Ferromagneti c Powder) A description of the ferronmagnetic powder is omtted

because it

is the sanme as the contents described in the (Ferronmagnetic

Powder) of the first flexible magnetic recording 5 nmedium (Abrasives) A

description of the abrasives is omtted because it

is the sane as the

contents described in the (Abrasives) of the third flexible nmagnetic
recordi ng medium 10 (Carbon Black in the Magnetic Layer) A description of

t he carbon bl acRabhethe magnetic layer is omtted because it is the sane as
t he cont ent ST RgsGtd Db Phs{Ca bR Bl ack i midwevegnetimeLayesorRfci he
first flexi blzecqg]rj_aigmetdogégqe p@;td&lagqt(xmfedtiyu g\arré& [N&mgfwag het i czafl_laye' (hr)
(Underlying |L ] A cl EYEi or] ‘Bt Ches f0A- magierct c | ay€i> {underlying
| ayer) is onii ftggtgg)dzbe:ause RS thpeartssgma as thal?ﬁ&afgtse 1ttss/'§£§§£e;éi bed in the
[ Non- Magneti|c Layer [Underllying Layer)]|of the first {l| exitzb® magnetic
recordi ng nmgdi um 20| ( Non- Magnetijc Powder) A description of the
non- magnet i cf powder [S @m jtedihdcause [ ¢S [ hegFane|as1ddi& CoONl @Bosd <
descri bed in the (Nop- Mxgnetic.iPgwder) of ¢the] figst flexitd & magnesoe <
recordi ng medi um 25 (CaPrbﬁ)n oBPadgk, letc| i® the Ukder|yi heo lkayef) 1800 <
description |of tthe carbdn bl &R3 letd. ip the P2 9-Sunderl y¢hg | ayerdSP%
onitted because 2it is tHe sa °3ias tHe cpntents déscri bedifh <t he (95;1‘? on
Bl ack, etc. [in the U"lderﬁ yi ng, ayer)i of th% firs R | exi bfi 0 rﬁagnat il 80 <
recording meldi urp [ Bl ndgys] 5,74 descriptiop of the bindersg, is omt
because it ils the safre as fhe ¢orjt entss flesgri pedyisn t he [ & nders] 18 tche
first flexible pmgnetic xec¢orodud nedi um ¢ Addi téwes] | A descriptiapoof fhe
additives is| onitted| becauge 0.1t5100i.85t he sane as.st he| comt@enrt s fdesswrd bed in
the [Additivies]1aof the fArst f.Lexi bl® npgnetic recordl nglé®edi unl 1500 <

13 A 0.15 5 c 9.5 100 < 1200

14 A 0.15 7 C 9.5 20 500

15 A 0.15 1 A 4 10 1500 <

16 A 0.15 1 B 6 100 1500 <

17 B 0.15 1 o 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 1 c 9.5 100 < 1500

24 B 0.6 1 o 9.5 20 500

25 B 0.15 0.5 C 9.5 100 < 1500 <

26 B 0.15 0.1 o 9.5 100 < 1200

27 B 0.15 | 0.05 o 9.5 100 < 500

28 B 0.15 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 samples (1 to 4, 6, 7,
9, 10, 12, 13, 16 to 20, 22, 23, 25, 26, 28, and 29) in which

the magnetic layer contains diamond particles of 0.03 to 0.5

gm and the diamond particle content is in a range of 0.1 to 5

wt% of the ferromagnetic powder contained in the magnetic layer,

the master carrier surface is prevented from being flawed by
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The magnetic | ayer and underlying |ayer of the magnetic recordi ng nmedi um
in addition to the aforenentioned | ubricants, nay contain a w de variety of
additives having an static charge 15 prevention effect, a dispersion
effect, a plastic effect, etc. Exanples are silicon-o0il; silicon oil with a
pol ar group; fatty acid nodified silicon; fluorine-contained silicon,;

fluori ne-contai ned al cohol; fluorine-contained ester; polyolefin;

pol ygl ycol ; al kyheheaéﬁw&tlé BRRPTAH ng| Redi v repalng 1agnebl ¢ Her@sfer. In

| kyl | fat d | | It th f | | th
oy ahoaphon: Sdans fhrtod e rEkar 0 2R g He0 ko ROLVRIEN 6%8%%%%}90@038. d:
di phenyl phosphor g Al kecp: oLy beneenphasPoR €. agi o, Renyhhpsanigic

aci d; am noqui nones; various” sl ent

agent; and fl uoe&eeomtn@aneqnaéiﬁ){;&l%lhfsat@@@Qz@rhr{al k’;@éhtﬁ%} @lf §?Aniond

t hereof. 93 All or sone of the above-described additives nmay be added in
the step of generatidizamagaein chandboos-damghebed oabsnNgsut ther Mexanpl e,
there are a case where additives are m xed with a nagnetic substance before
a kneadi ng st ephaadeesse ofitéecnagidin fywsi el sprfagddetiabnlay 88ep obedawsadi ng a
magneti c substance, a binder, and an organic solvent, a case where
additives are addedis ’éh‘ﬂl’“é‘ﬁE?E|°6ﬁré?’éﬁurgaﬁ%éi’ésvﬁé\”@daﬁﬂ‘i’t”igv‘é%g’}%técadded
after dlsper3|o ansf%r case M@e{e égdéé'%? aietadd qug{ E % bef ore
coating. In addi- Fon, - df fer formation of tHe- nmagne ayer, or some 10
of additives nayeggcg§ed at the same tinme or in sequence dependlng on the
obj ects. [Layer Construction] A description of the |layer construction is
omtted because it is thenseie ocdiet Maancipnienihe deserdsbedand) 2ihen [Whayar 15
Construction] of the first flexible magnetic recording medium [ Substrate]
A descri ption ofthehtiaggbdtreatéclis sometitsetedrethars®-P3 4w spheifkrebashehe
contents described in the ubstratel of the first flexible ma

recordi ng medi uRFe3R" MEYHEG °6t “Eanp ]clatty"ﬁags e tagheti ¢ RRUGT nﬁéj NVBdi uni
The nmethod of faRLicabhog 8t gagsfﬁﬁr?aﬂ 144l Xl Qﬂgmémgﬁﬂﬂl%le%ﬁg%dlﬁn%téﬁgkum of

the present invention'inclu e preparation a coating sol ution for
form ng each | aygh, @pphiGRAiRNOfpf hBeCRALING $RLAHIQR, t Ond hRmBUbSLF at e,

orientation 25 treatnment, drying, cooling, calendering, stanping,

post - hardéﬁlng,spghaEﬁnnnyﬁfass&ﬂﬂwm¢etetwas @4duced and durability was
insufficient. In the samples 11 and 27 in which the quantity
of diamond particles added is less than 0.1 wt% specified by
the present invention, durability was insufficient. Conversely,
in the samples 14 and 30 inwhich the quantity of diamond particles

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 magnetic layer contains an abrasive

25 comprising diamond particles whose average particle size is 0.03

to 0.5 pum. In addition, the diamond particle content is in a
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The step of generating the magnetic coating and non-nmagnetic coating of the
magneti ¢ recordi ng mediumincludes at | east a kneadi ng step, a dispersion
step, and m xi ng steps provided before and after these steps as necessary.
Each step 5 may be perfornmed in two or nore stages. Ferronagnetic powder,
non- magneti c powder, a binder, carbon black, an abrasive, an antistatic
agent, a lubricant, and a solvent nay be added at the beginning or in the
m ddl e of any strepge laf AdHitoi brt*eathenterialagmayibeodider dedtahdeddded i n
two or nore steps . For exanple, 10 pol yurethane may be divi ded and added
in the kneadi ngt8eepronetd cdi eyt si ’Bﬁ*ﬁrset%ﬁﬁr aFhe tfﬁészn' Sdeigbdeeprammtic

adj usting viscosi té fter dispersio 1 T?e magnet.i c coati ng aBd rlgjfri-,nagneti C
coating are knedf&d” o g‘rlssecd’pﬁg ¥ 8F MGHRTRIHEAGE S, FBRARP FBEA YT W eader s
15 are a two-rol | .m| - ro 1) | . pal i e.m.ll, a
revolving mll, kﬂgl%r#dreﬁﬁkgé?%hae lsnéseg%/%ﬁa,rqégﬁi %ﬁ?ms%ééﬁgi%gfg{je?ﬂmg

di sperser, sa hi ghgspead shahgeM |1, a high-speed inpact mll, a disperser,
a kneader, a high-speed m xer, a honopgeni zer, an ultrasonic di sperser, etc.
20 A net hod for applyi ngNawceadesyipolion iwddlilse goterpafta sedard §ldsiimleed. | n
a preferred nethod, a first coating solution for the non-magnetic |ayer is
first applied ofeghetsupscradena efdrin a Inokberagesenfict tanidde manatiche

non- magnetic layer is, dri eéj cond coat i sol ut magnet i c

, a se n ion for the
oyer 9501 5 applbat SH P TEgRECEELT bR PrC ideShen T e thare tosin
appl ication) . Thepy, d Eﬁé'ra@,gs R J’?Efngé Ty and. & oSYriR0G i@rﬁggéé ‘Bﬁe%énd
treatnent is pertfornmed. I'n the wet-on-wet application nethod, the thickness
of the maggeti C Jrgyahr¢@BupghaBethttel el r It SHE hagacl B1MBs 1 Oy tdupat ment
can be perfornmed by a cal ender. The calender rolls are forned froma
pl astic mat eri alselbcwdt €hohaseaydrapt cdrasisst hd1@ £ prpEl t40SOSML R Pas (@PeXY,
pol yi m de, pol yam de, polyim deam de, etc. The line pressure is in a range
of 50 to 500 kg/énF=pr&fer @by CP0D (voe 0 rRpyaantThrdvdanper atemeaikaliin a
range of 20 to 13 preferably, 40 t 20 C. Next description wll be
Given of a methBRCRE B BE CIPGRAHE (TS T8 RSBt L EEeRs TS TR Rt Uy
magnetic transf gk, goifid b21NGa R MBSL@E £ANELEY orAS 1SN I i Fldnagft i@n ,
initializing field HnisTirst applied to a magnetic recording nmedium1l in
one directison allaggrthe direction of the data track to performinitial
magneti zati on. Next, as shown in Fig. 2B, the magnetic 15 recordi ng surface
of the nagnetic recordi ngnnedi saachdanicxtihée gebne wagnetdrdingyeadi@, dghet he
m croscopi ¢ | and/ groove pattern of the metal disk 21 of a master carrier 2

are brought int 82PREHHati@Yesnt AT REt Ao badr tBeMercesin thats copsptns &he
transfer field LS |, i : i itection.from.th irection
of the 20 initia ?\z’% nogl;f’§£| rl(&a)%tgig %c%?;%%foﬁ%? ﬁ%l n(latgiac pfg?%%]ts%l%eﬁsrganlggsul t,
as shown in Figas 2Cindat a ¥ pespoREhhge st hechand/ 95 aove spat §ardieef the
master carrier 2 is transferred magnetically to the recording surface (data
track) of 20he magnehé cquaacordi oy aiBdirasins . Sticdregdomagnetdinderafisf ehenet hod
is disclosed, for exanple, 25 in Japanese Unexam ned Patent Publication No.
11(1999) - 117800 .noprmegngirief bayasl @21 Hae ke griefer it kel dadgiidtedcl 9@ L
recording nmediumbe treated with heat. t he €re formatted

For exanpl e,
magnetic recor ditig heditime 8 #eId S 6Pt ﬁél%%rpé’lé’ﬁfﬁ LGS DL to 48
hours) at tenper in a . 30 2 re ]| . 1000
after magnetic tcﬁggéflz?aq\ﬁtthgg&gg&%fﬁlg h%%trl't %a&ﬁgn%ﬁg‘?{gfggﬁ%ant
contained in th%o@?ﬂré@%\%t b&s1RY8lerpd 09881 dsy a MVRE rt hdthes iph 8¢t in
(magnetic layer) of the magnetic recording nedium and therefore, the
durabi litysand fdhawflesilsic nggpstapertyondiidhaeedhgnetthenr eicorldinggtemdi um can
be enhanced. After data is nmagnetically transferredby the master 10
carrier, a |ubristahtlity mdvéhe topalisysof fugaal sragarerided| @y dhe pigneidc
magnetic recording medium As a result, the lubricant in the magnetic
recording nediumis prevented from being noved to the nmaster carrier, and
the long-termstability of the quality of signals recorded on the magnetic
recordi ng nmedi um can be 42



15 achieved. Wth the |ubricant noved to the magnetic | ayer, the object of
enhancing the durability and flawresisting property of the magnetic
recordi ng medi um can be achi eved. (Fourth Enbodi nent] Now, a fourth

enbodi nent of the present invention and 20 conparative exanples will be
described in further detail. Note in the enbodi nent that the word "part" or
"parts" represents "weight part" or "weight parts."” The materials of a
coating (magnet FECYHEMONFFIFET PRePRedfEEVEd ayer and a coati ng
(non-magnetic coating) f t he 25 non- netic_underlying | ayer were
prepared as |isted bel omﬁﬁ%ﬁgo‘éﬂéﬁﬁslctrﬁg%?s@%%#ﬁcn%? | GrUR S SOHRER Y per
100 weight 97 . t r i I - t]

powder . <Magnet i (l:RaC%art%in% églge(rargg?rggéleffngggt aﬁgé%%gpéﬁgp%agtgggr%§gﬂi on:
Fe 70% Co 30%kis: 0 230QieOrVBE OFard¥él, Sit 6NANbe Holld 13 £ IEE MStRl a8LB&isel20
Aas: 150 enu/gSintering preventives: 10A1 conpound (Al /Fe: atom cratio 14%
, Y conpound (Y/ Regnatiampowdétr 0 TEe \aIll ghbas icde podpatatimane (AMRLETD: N ppon
Zeon) 10 partsPol yurethane resin (UR8200: Toyobo)4 partsa -alum na (H T60:
Sumi t ono Cheni caFy5p@itlyIsE eantned (Wderp dl e 58 zeIDmag bg s irgiahtGhebon

bl ack (#50: Asahi Carbon)l gart Pheggl{)hosphoni c aci d3partslsocetyl

st ear at e5par t sSCEAFF A PE1® I SOF BT ¢CAEPd1 part Met hyl et hyl ket onel40

part sCycl ohexane200 part s< (Y tin > ri, rritel00
part s25Surface treatnent ?r%%%d‘sg\)fvtgﬁgl% 85%@%@9&)8‘%8@&%‘%@ Pl ate
size: 25 nmPlate ratio: (3) @s1,/56ceRMI syl (HhlRhtHdening the

copol ynmer (MR110: Ni pponZeon) 6parts 5Pol yuret hane resin (UR8200:

Toyobo) 3papt sa abbuwerdescirlibd®GrolSunpton® iGhend caldveSpasd sibiedmpankd,aver age
particle size 0.1~ m 1 partCarbon black (#50: Asahi Carbon)l partlsocetyl
st ear at e5par t s108t @9t ueReRingad fereiiordEtdeepart ket hf podedidar weight

ket one80part sCycl ghexanel20 parts<Non-magneti c ati ng>15Non- magnet.i ¢
powder: T 020 y P LIN T HE 60 P LI AGECRFT AAPy paN R EREdTIde 035 a
nSpeci fic surfa b T Hond o Ti nt ;. .90% er DBP
oi | absorption %gl?%%%fn%?%ocouéégs‘g%%%ezggetaot %gﬁtﬁag}&éﬁtéif%gﬁ{%%%%r bon
bl ack (EC) | 3par ta¥i seidvichl asi de-reqpotyretdeVRIAD o NapROMZeeRY addte,

part sPol yur et hane resin (UR8600: Toyobo) 6part sPhenyl phosphoni c

aci d3part $25l socetyl stedPhtGparesiied gceachdBpacnt®Oning ¢heric acid 1 part
Met hyl ethyl ketone 120 parts Cycl ohexane 180 parts [Generation of the
Mast er Carri er] 23BOYPeissifBdPRAtROIGE FRouURESt EPe 2hTicereampisfed2 29N
substrate, whic 8\4\%%3% _gﬁéaaut ed by a %neration e

t anper thod. More
speci fically, t b e e PR P PR O s 1

which radial |i@esaMighltacW:idthhafind no 2 iU A& cRLEARGS N BRINeLbHRE <di Sk
center and a radial position of 20 to 40 nm 10 and the line pitch is 0.3
~m at the radi akdipasimesirbsid posikyobr2-hmhdawm b amiphet ik Gilo 1desntiery. The
Ni substrate has a FeCo30at % | ayer (soft magnetic | ayer), which was forned
at 25C. TRE thi ekhezwhoklihk ssgft ciignehpee |caybpnimunped w3 Pheyymater
sputtering pressure is 1 .5 x 10 4 Pa (1 .08 mlorr) , and the applied
voltage 15 is 2286 SRCHPI £&aanfétl) eﬁ?é‘dieﬁgr%méﬁltgr%?mt%éilhﬁ@%&“ia&e
coating A were Wi a kneader and dispersed with a sand ml|.
Simlarly, the iléggggﬁ?déntaégof the magnetic coating B and the ingredients of
20 the non-magnetic coatiiBg ¥erRrkpradedand )SRRhE8nidd thhRe di spersed
solutions of the magnetic coatings A and B and the non-magnetic coating, 13
parts of polyi sabpanadesombed goltled tyeobhe nCc 0ht | algpveekabtnibedf rbhege,

non- magneti c | ayer, and 4 parts of polyisocyanate were added to the coating
sol ution 8P theohtghead by ZBubaygr read:-igarheswetn gob9l wocyamravadweavd ngdded

to the coating solution of the magnetic |layer B. Furthernore, 30 parts of
| 00 a ring structure and an alkyl chain whose carbon number 'is 2
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cycl ohexane were added to each of the three 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-nagnetic |ayer and the coating
solutions for the magnetic 5 layers A and B were prepared. The non-nagnetic
| ayer coating solution, obtained on the pol yethyl eneterephthal ate substrate
of 62 a min thickness and 3 nmin center |line average height, was applied
to have a thickpeszregitet, 5and mrabnée dripiongandfe.er dryi ng, the obtai ned 10
magnetic | ayer coating solutions were sequentially applied on the

non- magneti ¢ Iaﬁ%%y"difip?ﬂﬁ B0t i(Bh so as to obtain a thickness of 0.1 ~cm
after drying. After dryi t he magneti c nmedi umwas treat t.a .
tenperature of 90C and aﬁl%? ﬁ%P orle"sqgg?é of'd un}j R R aaq(ﬁreg? °*¢4f ender .
The magnetic medi Wy Wag; & 20086 AieSQ110r 8fe tR1haYE AL ALBLE(APS cBn7 1IN,
and the surface was polished. Wth a magnetic transfer device described

bel ow, a s®rvo signa} aiads ki1 ams beidedsi@gaetancadH ehe dxhae platmtdigdefagnet i c
medium After magnetic transfer, the nmediumwas inserted into a 3.7-in
cartridge wth axidemeetrnstaldeddto nsicdeh{Ziny di sincatctvcdye . 2Eq@ampdaced by
| omega), and predeterm ned nmechanical parts were operated. In this way, a

3. 7-in magneti &f r&cdr @rRgt hERlIeam (8 AdsPhaBObBYArAEs. A SdFpIeeh Sio 11)
S | 2 to 11 th \ | 1 t. the 2 it f
Sobetyl ot ear at B SIET it BPTE o P B6 %t F g APRRAoT O BaRe g

i socetyl st earat non- mejgneti c

coating, IistedcinJabl@cined GbtnabSAMI LI olSdmatlSamles 12 to 15 are

the sanme as sanple 1 except that i1socetylstearate to be added to the
magneti c coati ngyA &gkahbeison- magnetic coating is changed to fatty acid
ester listed in 5 Table 5 and the described quantities are added. (Sanple
16) Sanpl e 16 i §,¥hellsambhpbesdryplidede)dicepl, 1 hdticlyedthaxydatneht after
magnetic transfer is not perfornmed. (Sanple 17) 10 Sanple 17 is the sane as
sanple 1 except4tﬁ'aT“t'l”i‘étgé%rhé’tlﬂfi%“?)rpltsﬁé'Hé%ltthytltcéé%?ﬁ‘lanamlfer nmagneti c

transfer is Chagggd— L]?.lYQ%%cﬁo%%%ll?d%\rgg)bslggg!l.,el’l—%iic§/F%o eexsﬁgg—g‘f; sanpl e 1
1C e gne

except that the fragn coatrng i's changed to tic coating B.

(Sanples 19 to 28} SanalesydHdky28e 8kl dnbfL SANE a8 -5 ARl 18ndx GXCER ;1 he

guantity of isocetylstearate added to the magnetic coating A and the

non- magnetbc coaydngerpestétbhdanolablepteno2bi dpteeriilng; ahigghguahbidpheablfatty

acid ester in the magnetic |ayer and non-magnetic |layer in the sanples,

heat treatment Eendirtiesrdbigphgnioly Pevad Uabiien (dnyhvdsexyrifser) 6fucrene;

signal -transferre ,_s&e durability e listed. in Tabl k}e_ nunber
re !

ets d r 5.
of signal -transfe ‘sﬂléélflgp%ﬂ’d’lﬁﬁﬁﬁ?)ﬁﬁs (3-yclohexy1-smmet y?pheno-li

4,4' -(3-
methylethylidene)bis (2-phenyl-5-methylcyclohexanol);
20 4,4’ -(1- phenylethylidene)bis (2~phenol);
4,4" - (cyclohexyliden)bis {(2-methylphenol); terpenediphenol;
etc. Among them, bisphenol hydride A, and a polypropylene oxide
added to bisphenol hydride A, are preferred. It is preferable
that the molecular weight of the above-describe 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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25 durability were evaluated by the foll ow ng nmethods. (Quality Eval uation
by the Number of 102 Si gnal - Transferred Sheets) For each of the sanples
having a signal of line recording density 90 KFCI by the nmagnetic transfer
device in the above-described nmethod, a servo signal was continuously 5
transferred. The nmagnetic transfer to the magnetic recordi ng nedi um was

st opped when the | evel of the reproduced servo signal was 2dB | ower than
that of the sigf&lubilitieishaehi ngfgsiim 500Q or Rpsst then cepbiriiAbeenah
signal -transferred nedia was cal cul ated., 10 (Durability under Cyclic

ot ronent) | Forl SeSot G RBC HEUt FUTHR FYoPet I SB04i M Caml 65 1 to

28, a signal with a bit len &y%fl 0 3 myas trapsferrgdpy LB 5 %%rat ed
et er, a was reprodluce

master carrier. After nagn c ‘trans i gna rrom each
of the nmagneti c sedi @it Ex@&dﬂe'é_,l\/&m%aqgl% dh A1Ryaddoki@CK Wt &y dsing a
RWA1001 type di sk eval uation device (GJUI and a spin stand LS-90 (Kyodo

El ect roni c5Syst ethyleddextagned igxcbyaasd eixite, tde: .nagaeéd G acoatkhan@rmedi um
was stopped when the | evel of the reproduced signal (TAA) was 2dB | ower
than that of theodegubdr apighte 280 ara FAQ twokme abAvetddssribedidiol hdwngunber
of signal-transferred nmedia was _cal cul ated. 25 103 Tabl e 5 anpl eNagnetic
coatingFatty aciPdr@GtHrrUchifhe RASPRANCE hvardfiedy APd2H Y YRSPRY LR PH&®non- ma

TR AR R MR R R
Polyurethane Resin (B)

10 The polyesterpolyol 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 acid can use succinic acid,
adipic acid, azelaic acid, sebasic acid, malonic acid, glutaric

15 acid, pimelicacid, subericacid, etc. Amongthem, succinicacid,
adipic acid, and sebasic acid are preferable. 1In all dibasic
acid ingredients in polyesterpolyol, the aliphatic dibasic acid
content is preferably 70 mol% or greater. If it is 70 mol% or
greater, the concentrationofdibasicacidhavingaringstructure

20 is practically low and therefore solvent solubility is high.
In addition, dispersibility can be enhanced.

The aliphatic polyol, which can be employed in
polyesterpolyol, havingnoring structure that hasanalkyl branch
side chain can use branch aliphatic diol such as

25 2,2~dimethyl-1, 3-propanegiol; 3,3-dimethyl~1,5-pentanegiol;

2-methyl-2-ethyl-~1, 3-propanegiol;
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(x10000)ity (hr)1Alsocetyl stearatel.5lsocetyl stearate6.055

C24hr 100<1500<2Al socetyl stearatel. Ol socetyl

st ear at e6. 0SSC29hr 100<1500<3Al socetyl stearate0. 51 socetyl stearate6.055
C24hr 100<1500<4Al socetyl stearate0. 0l socetyl

st ear at e6. 055C29hr 100<1500<5Al socetyl stearate2. 0l socetyl

st ear at e6. 055C29hr 2D1S00<6Al socet yl stearatel. 5l socetyl

st ear at e10. 055C29Re H DO P560RY N socBEYFangd tat el. 51 socet vyl

stear at el5. 055C24hr 100<: S_00<8A)II_§O et \r/l st ear Zt' el. 5l socet yl

st ear at e20. 055CZORT 100<I5HO LM sEcet TPt Earat e1. 51 socetyl st ear at €25. 055
C24hr 100<1500<1QA| spgcet W stear at 8l ol saceliyh ; stearat el. 055

C29hr 100<50011Al socety sFearatei.SFsocetyl st ear at e0. 555

C29hr 100<10D12ABukexyy steanay el 3Bptepansdiear; at e6. 055

C29hr 100<1500<13ABut oxy st ear ate2. OBut oxy stearate6. 055

C29hr 201500<14ARent tiey ii3rbut pl =1 tSepeapardaEdet 0l. S5Pent aeryt hri t ol -

t et rapent anoet 06. 055C29hr 100<1500<15APent aer yt hri t ol - '

t et r apent anoet 02, 8Pt tderlyhd TRisIPANegE ¢ ipentafbetvd -@55-pentanegiol;
C29hr 101500<16Al_socet _# %t eaéa el. 5l socetyl .

st ear at 6. ONo 100 50BYZAPEEE LT 1> BF8BFMIEL | socet yl st ear at e6. 055

C29hr 100<1500<18BLspgetyh st eaf at socetyl stearate6. 055
C24hr 100<1500<1 Bl‘gsgggt%l ug%ear'ZSt g%f]g%soggletw

st ear at €6. 0SSC24he 1RPKILIc2PBI sacetybasdganat e0. 51 socet yl

st ear at e6. 055C29hr 100<1500<21BI socet yl stearateO. Ol socetyl stearate6.055
C24hr 100<18500<22BEesbekt3HprepehriateReft soosiofl; st ear at e6. 055

C24hr 101500<23BI socetyl stearatel. 5l socetyl stearatelO.055 _

C24hr 100<1500<24BRs8ERttl-d¢ éapraparesi b elyrdibutyl-1,5-pentanegiol;

st ear at el5. 055 4Pr_ 00<15Q0<25Bl socet yl st %a%z_a(riglr. ol socetyl stearate20.055
C24hr 100<1500<26Br s FERTSAY ST e rH BT "8 £ ety propyi=l,JTpentaneglol

st ear at e25. OSSC%QBE{;gp_ﬁL%QQE%fBlI S0eetyinsfiearat el. 5l socetyl

stearatel. 055C29hr 100<50028BI socet yl stearatel. 51 socetyl

st ear at e0. 555C24hph0Px1DQR cAgTOr,di-pent Hnckallie bretiHyit-hesmagankegisecor di ng
nedia (sanples 1 to 4, 6-8, 12, 14, 16 to 21, and 23 to 25) of the 5
present indventi @rprepywHiShrrhearegabi ng2svitytli-bn3frororehes - magneti c | ayer
contains a first lubricant in a range of 1 to 20w o of the non-nmagnetic

powder cont ai ned® PRRY et 'moRSRBFHPE’ | AyRAePARa’ ¢ HPCGaPFF Yol ution for the
magnetic |ayer %Qgﬁé}'%f'_sl %—%Sﬁ@ghdeéf#?,[ I £ td“ll’@'lcg‘-ﬂe%t%é P{)l;l ess of the
| rty, s ar

first lubricant 1 guan icien abi Ity can b€ obtained. In
addi tion, the |ongytesmishabipidoanalibhe guaskity-0f-gbgnalsibegor ded on
109 the magneti c recordi ng nedi um of the present invention can be

achi eved. On the-ether-hantiexamedild; samptayltl, arex28evhere t he coating
solution for the non-magnetic layer is 1 ww%or less 5 of the non-nmagnetic
powder corai ned PHtyhel rforenarfEcile Pagtdryl-thé-rp@reri9lof a | ubricant
transferred fromthe nog;gp netic | ye$ tQ éhﬁ mgnetic, layer is

i nsufficient and PREPEF or 'ESBﬁ“ﬁﬂP bi PTRYFYdahnot T BE NGBt &t n&E < | AMPRE
samples (5, 9, 15, 22,. \here kng solution for the magnetic
| ayer contains }%eg’ségggf”%g%¥¥@é%tp§ﬂ§3ﬁgﬁéhi/4 or greater of the first

| ubricant in qUQﬁ%Ehyl—zﬂbdeQ—ﬂan@B Aeddwll;ayey contains a large quantity
of lubricant, a large quantity of lubricant is transferred to the master
carrier during magneietthir-andferapaBeghouseroprefaraplehe Totabillol yordfentthe
gquantity of signals recorded on the magnetic 15 recording nediumis
reduced. 128 t he hsgapy edranghgide 2irinnwivhele hs efel qins frapmetasc eregerol,
contains a small, uantité of, lubricant, squécie t dgrabibit¥ cgnnq}

obtai ned. As set'SRrtiFTaBbver 4 RA19feCanfve UESBPT hAG  fioar PRE PrRLT IR Y
magneti c recording nmedium the first coating solution 20 for form ng the
non- magnetic |ayer contains a first lubricant in a range of 1 to 20 w % of
non- magneti ¢ powder contained in the non-magnetic |ayer. The second
coatingsolutionforform ng the magnetic | ayé contains a second | ubricant
which is 1/4 or less of the first lubricant in quantity. Therefore, the
second 25 lubricant can be prevented frombeing transferred to the nmaster
carrier, and the long-termstability of the quality of signals 105
recorded on the nmagnetic recordi ng medium can be achieved. In addition, the
first and second lubricants are liquids at a tenperature at which the
magnetic transfer is perforned. In the heat treatnent after nagnetic
transfer, the lubricant noves 5 gradually fromthe non-magnetic |ayer to
the magnetic layer. As a result, it becomes possible to naintain the
durability and flawresisting property of the magnetic recordi ng nedi um



Whil e the present invention has been described with reference to the
preferred enbodi nents thereof, the invention 10 is not to be l[imted to the
details given herein, but may be nodified within the scope of the invention
herei nafter clained. |06 Clains: 1. A flexible nmagnetic recording nmedi um
to which data is transferred by being brought into intimte contact with a
master carrier which has a | and/ groove pattern corresponding S to said data
and al so has a d&r¥ &eBIMMésE B %é3 hekidnesR thés gange1Golyany spaghbtity

recordi ng medi um conpri si ubstrate; and a npon-magnetic |ayer and a

magnet i cgl ayer &Eagg%‘ %gpar% P8P8 ‘?Jnsf’[eﬁél]?b]dttye&gﬁrk&%r‘) fé“@\ﬂﬁer ein

sai d magnetic |ayer cont %Bn&b%r%b%gr aééé’crl%% ééf%unr%&ggggorndsl%a E’ cl es whose
an e

average partlcle Sl zZze 1S I anon art|c1e cont ent

of said abrasiveiiighhfi@ Jid9RaPinPa érérocrsa\r& 0 Ofqef BhEOIBGREL! CaRpder
contained in said magnetic layer. 1 ~ 2. The frexr bl e magnetic recording

medi um as Set f oumlbet nischairmyicatshecen ﬂbet aeplawetage apaidinCe ergidee . ofrrsai d
di anond particles is in a range of 0.05 to 0 3 pm 3 . The flexible
magnetic recor diadgph@@imdri@% hgeta hrandh akydl aida dhaivheh@iencadiah wirdresnd
partlcle cont ent S inarange of 0.3 to 3 ww%of said ferrorragnetic
powder. 4 . A fIi8x? bt IREGHtT SOLEERY (floﬁdbhjeldiyuﬁt%”\ﬁi‘ﬂ:@ﬂ 4t fhpgefore
transferred by %'oBgdPerl{%hElinto |ntb 16 Ggontact with a master carrier
whi ch has a magnetic Teérn correspon%r ngato said data, said nagnetic

recordi ng medi um CO”D” SiTRE: 2 Zpha tNONIMIALY &y SUPSIAA §ix#di8e chain
non-magnetic |ayer and a magnetic |ayer formed on 107 sald substrate in

the recitead ordehpsahesion santeMHGNOt b Jseeri ol wdes pol yuret hane resin
whi ch contains in a range of 0.05 to 0.7 nmeg/g at | east one kind of polar
group sel ected ﬁr@ﬁf—bhb'?gredibplcbrﬁsiwppﬂgegﬁolS S03M -0S03M -P=Q(OM 2,
-OP=OM 2, and ere.Mrepresents a hydrogen atom al kali netals,
or an anmoni um §aWthyl'aaﬁ(TtﬁMérJE|5r1pFHEa’b‘?ﬂWret hane resin content is 60 w %

or greater of tr}e_mgggynf_lzt%r%yg_lll —%%Bénécﬂosl?'d magnetic | ayer.

3-methyl-3-propyl-1, 5-pentanegicl;

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-pentanegiol;
2—ethyl—2—butyl—¥,3—propanegiol;
3-ethyl-3-butyl-1,5-pentanegiol;

20 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-pentanegiol;
2,2-dipropyl-1,3-propanegiol; 3,3-dipropyl-1,3-pentanegiol;
2-butyl-2-propyl-1, 3-propanegiol;

25 3-butyl-3-propyl-1,5-pentanegiol; 2-ethyl-1,3-propanegiol;

2-propyl-1,3-propanegiol; 2-butyl-1,3-propanegiol;
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5. The fl exi bl emagnetic recordi ngnmedi umas set forth 10 in claim4, wherein
said one kind of polar group is in arange of 0.1 to 0.5 neq/g. 6. The

fl exi bl e magneti c recordi ngmedi unas set forth in claim4,, wherein said one
ki nd of polar group is in a range of 0.2 to 0.4 nmeg/g. 15 7. The

fl exi bl emagnetic recordi ngnedi umas set forth in claim4, wherein said

pol yuret hane resin content is 70 w% or greater of the quantity of all
resins in said ragistidPapertarsgivhe $1RERPBI &l magRBEFREFE6r di ngnedi unas
set forth in any one of ¢clains 4 to.7,,wherei ai d | yur.et hane resin
content is 100 g\fla)&%‘fl_tlhg_%%ntc]a@éaﬁtllo%y BO?OCaP'F_{r]’eSS—ipr?gtlgﬁe Ld magnetic | ayer

9. A flexible mgpetiL heeos g Aegidm t0subl oy dabapiscddeansierred by
bei ng brought into intimte contact with a mast'er carrier which has a

| and/ gr oove pat begth o, espendlidi@olp saidpgat B, 6-grixednaagsiet i ¢ recordi ng
medi um conprising: 25 a non-magnetic substrate; and a non-nmagnetic | ayer
and a nmagnéti c Raketrylcdatedeome08l; Satthydubsirratneneaioke recited order;
wherein a relationship between the Mh's hardness (X) of the surface of
sai d master car PrRFCRIAG It Aen kS e9iRaT diidd$ ve Y1 «@mereestoih&tsur AREBI of

said magnetic recordi [ is. 5 represented as 1 ~ Y/ X~ 7. 10 . A
f1exible magnet;‘:E e?e%‘%&ﬁg‘%ﬁfﬁ%b§v§fﬁ°€ﬁ-r~’8%3t%]) S magnetical ly
transferred by Bebng hnoqahtsinto.LobidBL & CQUHRGH14 t Bnda TBSIAL AL er
whi ch has a Ianglgr%loé\}req{gatferﬂr}to or r%spon% ng to said dat g, sai dlcmagneti C
recordi ng medi ugbABeGORRN t1sd PELy@rsitRsErAAn andia pireraghetinCalynge and a

magnetic | ayer coated on said substrate in the recited order; wherein a
first coattbng solfuditon Fowt$ oand fgrehed preferably in a range of 10 to 20
wt%. In this range, solvent solubility is high and therefore
good dispersibility can be obtained.
Polyurethane Resin (C)
The polyol compound, which is the material of the
15 above-described polyurethane resin (C), having a ring structure
and an alkyl chainwhose carbon number is 2 or greater ispreferably
diolwithamolecularweightof 500to1000. Ifitisdiol, gelation
due tobridge formationat the time of polyurethanepolymerization
will not occur. 1In addition, if the carbon number of the alkyl
20 chain of the above-described diol is 2 or greater, solvent
solubility is high and therefore dispersibility is good. 1If the
molecular weight is 500 or greater, the concentration of the
urethane group is low and therefore solubility is 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 number 2

or greater, is obtained by hydrogenating and deoxidizing dimeric
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15 non-magnetic |l ayer contains a~first lubricants in a range of 1 to 20 vt %
of non-nmagnetic powder contained in said non-magnetic |ayer; wherein a
second coating solution for form ng said nmagnetic |ayer contains a (second

| ubricant)which is 1/4 or less 20 of said first lubricant in quantity;
andwherein said first and second lubricants are liquids at a tenperature at
whi ch said magnetic transfer is perfornmed. 11. The flexi ble magnetic
recordi ng nmedi uprds. séprfexamiplen dlirgicdhiaD, wihetled foddpdiid issruttubrd dantli s
in arange 25 of 2 to 15 wt % of said non-magnetic powder. 12. The flexible
magneti ¢ recor dPRFTHEALEM as set 109 forth in claim 10, wherein

said~first lubricant~is in a range of 9 to 10 wo of said non-nagnetic
powder. 13. The flexible magnetic recording nmediumas set forth in claim
10, 11 or 12, whgkgify said second lubricant is 1 /10 or |less of said first

5 lubricant in quantity. 14. A nethod of fabricating a flexible nmagnetic
recordi ng pedi um conprising the steps of: stacking a non-nagnetic | ayer
which contains in a range of 1 to 20 wo of non-magnetic gpwder a first
coating solution 10 beingypliquid at a tenperature at ich magnetic
transfer is perfornmed, and a—nggnetic | ayer which conyains a second coating
solution being 1/9 or |ess of s&-€
being a liquid at said tenperature,
bringing a master carrier, which has a3
data to be transferred, into intinmate con}
transfer said data to said stacked body;
with heat 10110 . Ay. Ar. Ar. A AA

CAA AAAAALAA A AAAAAALCAA QA A L.ATNMAAA
LAAAALA . AA. A _ A A.ALA.ALA.AA.AA . AAN.AT.A.A A
LA . A.A.AL.LAL . A3%A39.A.An_.A _.AF9.A 1D A39. AL A . A L.A9 A3%A3%A
LA 9A3LAF%NA.A39.A9AL.ALA.A.A (A L.A.A 39 AF%A39.A
LA.A.A Al LA.ALA.A.A.A.AA . A.A2 . AEA AAs;Lu: f45 fC

rooVe pattern corresponding to
Wi th said stacked body to
gating said stacked body

whose carbon number is 2 or greater, is preferable in a range
0f5to 60wt% in the polyurethane resin (C) and further preferably
in a range of 10 to 40 wt%. If the dicl content is in the
above-described ranges, solvent solubility is high and therefore

20 dispersibility is good. Furthermore, durability can be
enhanced.

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

25 organic diisocyanate can be employed. Examples are

hexamethylenediisocyanate; tridinediisocyanate;
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employed in the present invention preferably has OH-groups from
theviewpoint of hardeningproperties 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.
Inthepresent invention, polyurethane resinother than
the above-described polyurethane resin can alsobe used together.
Preferably, 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,
aliphaticalcohol, alicyclicpolyamine, aromaticpolyamine, etc.,
which are well known in the prior art. Among them, polyhydric
alcohol with a molecular 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 temperature Tg of a coating is high and therefore
the coating becomes hard and durability can be enhanced.
Polyhydric alcohol can employ a short chain diol such

25 as bisphenol A, bisphenol hydride A, bisphenol S, bisphencl P,

an ethylene oxide added to these, a propylene oxide added to
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bis(2-hydroxyethyl)thiodiphenol,
bis(2-hydroxyethyl)bisphenol F, biphenol, bisphenoclfluorene,
bisphenolfluorenedihydroxyethylether, etc. Among them, diol,
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, cyclohexanedimethanol,
cyclohexanediol, etc., are preferred.
While the binder in the present invention employs the
15 above-described polar-group contained polyurethane resin, other
resins, such as vinyl chloride resin, acrylic resin, etc., may
be used together. Preferably, these resins have at least one
kind of polar group selected from the group consisting of -S03M,
-0S03M, -P=0(0OM)32, -0-P=0(OM),, and -COOH (where 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 type 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 1000 to 200000, preferably 10000 to 100000.

52



100 ! 109%8& () - 99GLO%E& () -L- 10%& ()-F 10%& ()-Y

- 10%& () -, ! 10%& () - MNCNNNOOJIELC 100Y *: 10%& ()-: (! 10%& ()-Y

' 10%& ()-F F% 10%& ()-F y#MLO%& () - 9! GLOYE () - O>PRPUPVPWPXPKQOR =
100" Y' 1 10%b& ()-Y 'Y 1 10%b& ()-Y 10b 10b 10b710%& ()-I

3 10%& () - 1! 10%& ()-9R RSSTUV}[ 9 =

10! s- 1 109%b& () - & ds!!10%-b~b& ()-f! s!!10%bzb& ()-f!10%& ()-!V! 10%bpb&.

() - 9&GLOYDE& () - PYRMRARRINKYS VaLirus TulmgGrreing) AN FO0EL Ymer! 4119 9@mel yer 10b
10b 10b710%& ()-!x-!10%h& ()- &XYY#Z[ Y[ W <{\: . ,
100 11| *1 10%30&'( %’)”}?F(]i’ 1581 (%? 13 f@%b)‘[c%‘%t) Phbﬂ/d@“@’ﬁ??ﬁ(f%@&%?'( )-110%0

& ()-UANWWTAXAV = 1011 1A CLOIRE ()1 1 1008 () )1 10%b& ()=, 309 100 100
T10%08 ()1 +1 10 T te 7 ToRany opp A, dendiend PR buc 81,

10! d! 1 10%-b~b& @hn{1abd09beb& (dst0%& () edddlhQ¥RIDEE b b LOMRE {Jin! H 10%
bbbb& () - ab, ¢/ cOclc2c. dud{’: 10! F 10% u& ()-!Fl 10%au& ()- 10b 10b 10b

710%& () - bd, , ! Ba%orefdthioh \fydelpbpbié (Phendpeefsfigh}di2n¥xy resin, epoxy
10! | M1 10%uu& ()-z!'i!!110%uu& ()-2!'10% & ()-!n! 10%uu& ()-!'10% & ()-! ! 10%u&

resin, formaldehyde resin, siliconresin, epoxy~polyamide resin,
a mixture of polyester resin and isocyanate prepolymer, etc.
The above-described resins can be used singly or in combination.
10 In the present invention, a binder can be employed in
a range of 5 to 50 weight 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 glossiness of the magnetic layer surface or non-magnetic
15 layer surface becomes high and the dispersibility of
ferromagnetic powder or nonmagnetic powder can be enhanced.
Furthermore, if the binder content is in a range of 10 to 40
weight parts, the electromagnetic transfer characteristic is
considerably 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
cannot be further enhanced, and in the magnetic layer, a reduction
in the fill amount of ferromagnetic powder and a reduction in
25 the electromagnetic transfer characteristic often occur.

The second flexible magnetic recording medium of the
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10 multilayer construction can be utilized. When changing the
quantityof thebinder at each layer, for instance, it is necessary
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
magnetic recording media except a predetermined binder employed
in the magnetic layer. Among them, 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 non—-magnetic layer and having ferromagnetic powder or

ferromagnetic hexagonal ferrite powder distributed in a binder.
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109K OkO8&' ()-7:; <=4t x{\: Apreferredexample of this magnetic recording medium
will hereinafter be described in detail.
[Magnetic Layer]
10 A description 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 mediumn.
(Ferromagnetic Powder)
A description of the ferromagnetic powder is omitted

15 because it is the same as the contents described in the

(Ferromagnetic Powder) of the first flexible magnetic recording

medium.
(Carbon Black in the Magnetic Layer)
A description of the carbon black in the magnetic layer
20 is omitted because it is the same as the contents described in

the (Carbon Black in the Magnetic Layer) of the first flexible
magnetic recording medium.
[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 described

in the [Non-Magnetic Layer (Underlying Layer)] of the first
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5 (Non-Magnetic Powder) of the flrst flex1ble magnetic recording
medium.
(Abrasive in the Underlying Layer)
The underlying layer may contain an abrasive. The
abrasive, in addition to the above-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
shapeandthe stateofprotrusionof theabrasive canbecontrolled.
(Carbon Black, etc. in the Underlying Layer)
A description of the carbon black, etc. in the
underlying layer is omitted because it is the same as the contents
20 described in the (Carbon Black, etc. in the Underlying Layer)
of the first flexible magnetic recording 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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preparation of a coating solution for forming each layer,
applicationof the coatingsolution to the substrate, orientation
treatment, drying, cooling, calendering, stamping,
post-hardening, polishing, assembly, etc.
15 The step of generating the magnetic coating and
non-magnetic coating of the magnetic recording medium includes
at least a kneading step, a dispersion step, and mixing steps
provided before and after these steps as necessary. Each step
may be performed in two or more stages. Ferromagnetic powder,
20 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, each
materialmaybedividedandaddedintwoormoresteps. Forexample,
polyurethane may be divided and added in the kneading step, the

25 dispersion step, and the mixing step for adjusting viscosity

after dispersion.
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kneaded an dlspersed by vdrious kneaders. Examples of kneaders

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
mill, a disperser, a kneader, a high-speed mixer, a homogenizer,
an ultrasonic disperser, etc.

A method for applying a coating solution is not
particularly limited. When the non-magnetic 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 may be applied on the non-magnetic layer
(wet-on-wet method). Alternatively, after the first coating
solution is dried, the second coating solution may be applied
on the non-magnetic layer (wet-on-drymethod). Inthewet-on-wet
method, the magnetic layer is uniform in thickness, defects such
as pinholes are prevented, and yield rate is high. In addition,
the intimate contact between the non-magnetic layer and the
magnetic layer is enhanced and the separation of the magnetic
layer fromthenon-magneticlayerisprevented. Inthewet-on-wet
method, if the layer coated with the first coating solution for
the non-magnetic layer is in a wet state, the second coating
solution for the magnetic layer may be applied at the same time
as the first coating solutionor after the first coatingsolution.
On the other hand, in the wet-on-dry method, a fluctuation in

the interface between the magnetic layer and the non-magnetic
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a S/N ratio can be enhanced.

After drying, a surface smoothing process can be
performed on the coating. The surface smoothing process can be
5 performed by super calender rolls, etc. If thesurface smoothing
process is performed, bores produced by the removal of a solvent
during drying are eliminated and the £ill amount of the
ferromagnetic powder in the magnetic layer is enhanced. As a
result, a magnetic recording medium with a high electromagnetic
10 transfer characteristic can be obtained. The calender rollsmay
be formed from a plastic material, which has a heat resisting
property, such as epoxy, polyimide, polyamide, polyimideamide,
etc. In the calendering process, the line pressure is in a range
of 100 to 500 kg/cm, preferably 200 to 450 kg/cm, and the
15 temperature is in a range of 60 to 130 C, 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 “weight part” or “weight parts.”

Thematerials of abinder, 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 weight parts of ferromagnetic metal powder or non-magnetic

powder.
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_?vaN 10% aN 10% & ()-p aN 10% & ()-p aN 10% & ()-p aN 10% & ()-p aN 10%
& ()-p aNl10% & ()-p # )hH(vaN 10% & ()-p aN 10% & ()-p aN 10% & ()-p

aNl 10% & ()-p aNl10% & ()-p ;c?2ml!)-3:;>@G vaN 10% & ()-p aN 10% & () -p
cc2ml! aN! 10% & ()-p aN'10% & ()-p aN! 10% & ()-p @l KOUZ_?vaN 10% aN 10%
& ()-p aNl10% & ()-p aNl10% & ()-p aNl10% & ()-p aNl10% & ()-p aN 10%
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aN! 10% & ()-p aN 169@J prpsaNeld%h & {9 -19 amid09 8 i mappeaN! 10% & () -p
aNl 10% & ()-p aNl 10% & ()-p aN' 10% & ()-p aN 10% & ()-p ;c?nl! cG vaN 10%
& ()-p aN 10% &PP} Y L PRLY AN OFF&OR Y2 FeEN 10% & ()-p aN! 10% & () -p

“2vaN 10% aN 10% & ()-p aN 10% &.()-p.aN 10% & ()-p..aN 10% & () -p-aN 10%
2 ()-p aN 10% & ()-p FgFg'ﬁXt’séﬁgfﬂ%Q%?“te) Rt os %lf‘jr-eﬁhag‘af%%(l}‘ B L+
10% "& ()-gaN' 1 (g‘lﬁﬁgﬂﬁné%ﬁihw;Q%Mb%%ed]@%r%l@y'ing the obtained
MLO% & ()-:10."(10."10." 710%"& ()- | 4"'10%"&()- Y

, 210% " & () - x9peblyyd#eriRlyol 3, LOW & { pxténddrlF & Orgad O9MRS §9cyatate

10% & ()- '10% & ()- Y :10% & ()-$AL0[[:vU4 sO1 | "3 10% & ()-
11109% & ()- | /tospeurd. Thabhods@ilicl polari@9g® (yntdnt of the obtained
s*10% & ()-03456AwlwU4 sO01 !10% "t & ()-' 11094 & ()-' d /10%"t& ()-

s110% "t & () - 10Pebyu¥pthaneosgin FURCL [WaAUd 884 49104 & ()- p,! 10% & ()-
v *10%"t& ()- !'110%!t& - 11T10% & ()= 1. 110% "t & ()sdat . PVl sQ1
Y1096 & ()- A+l 10(Vo<"x&'<%§>qlpz°l1ndls' P%Lg%}él&‘“(rf?%a'he/?&efiﬁé/é% 2, 50t" 13? "t 10t "t
710% "t & )--ZWH [ vU4 sQ} cphd LM EnLdrer” ad- pd @ bhand rsih0BHR () - gh
1110% & ()-g '10% & ()- 110% & ()- vU4 sO1

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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1109 & ()-" A 0109% & ()- Y '110% & ()- h Y '!110% ()-10"10"10"

71006 & ()-]12zY8VUA SO1 11 1090& ()- !!110%& ()- 110% & ()- 110% & ()-
1096 & ()-!110%t& ()-"69:;<fvU4 sO1 & 10% & ()- ¢ & 10% "j & ()-10"10"" 10"
71098 & ()- *110%" & ()- *110% & ()-f+"\{Z9vWs s01 1110% & ()-
110% & ()- !10% & ()- 110%!& ()-! !109%W& ()- !'10% & ()- |obU4 sO1 ~
109R'R& ()-(10"10"10" 710% & ()- ,,!'109%"& ()- ,,!'10% & ()-

F110% & ()-c[| [ obUhesOingl chl0% de&' copeolymerlOKE RO () thd GGk &id¢ )coat iR’ () -
v 10%"t& ()- 10%"t& ()-" S|[:-410t"t~ 710%"t& ()- 6,!10%W & ()-
6,1 10% ()-  *A0D4 th&h¢ad fird®IR PATES -to M@%a&'té)arw tha4LGmntity of the
10%"t& ()- s9OF10% "t & ()- &'10@ﬁ"t&f() s& 10%g! g& () -
polyurethane resin PUA-1 15 changed rom 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-magnetic 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 coating and
non-magnetic coating is changed as listed in Table 3.

(Sample 18)
Sample 18 isthe same as sample 1 except that themagnetic

15 coating B is employed instead of the magnetic coating A.

(Sample 19)
Samplel39isthesameassamplelexcept that themagnetic

coating C is employed instead of the magnetic coating A.
(Sample 20)

20 Sample 20 isthe same as sample 1 except that themagnetic
coating D is employed instead 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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s*110% & ()- 10%t& ()- 109 & ()-  109& ()-=bA410t"t~ 110% & ()-]
110% & ()-] ¢ 10% & ()- |10%& ()- | |10%"sé& ()-10t"t10t"t=TzY8A410t"t
L*110% & ()- L*110% & ()- '10%8 & ()- !10% & ()- " 10% & ()-!

110%j & ()-]vU410 | @10% & ()- Y sml0% & ()- F f10% & ()- F

109 & ()-10"10""10" 3710% & ()-"V' |[:vU410 Y S, :10% & ()-Y Y *ml0% & () -
S& 109 & ()- Y honomsgiel)ic3coaiivgsip)chanbess &s ()iatedx iz I Ta¥8£03. q

10%e& ()-- h 10%\& ()--10"10"10"L10% & ()-  710% & () - ,

1109% & ()-8vy|[:zY810  ThEkipdod {indersatidguy gannlesy initded SyQ yatio,

[ 110% "t & - 11094 & - A110% & - X U410 !'10%.! " & - P
1096 08 () 10t *PIGERL it Va1 65 BY GhE pbhbes SEBEER - crant Py itnets (11

#33$| [ vU410 5%é0f§§geﬁ)1n Table 3. The initial S$/N ratio and number of
5 transferred sheets in Table 3 were evaluated by the following
methods.

(Initial S/N ratio)
For each of the magnetic media of the obtained samples
1l to 33, a signal with a bit length of 0.3 um was magnetically
10 transferred by the generated master carriers. After magnetic
transfer, a signal was reproduced from each of the magnetic media
with an MR head of 0.5 um in track width, using a RWA1001 type
disk evaluation device (GUZIK) and a spin stand LS-90 (Kyodo
Electronic Systems). Thereafter, the S/N ratio of each of the
15 reproduced signals was evaluated.
(Quality Evaluation by the Number of
Signal-Transferred Sheets)
For each of the magnetic media of the obtained samples
1 to 33, a signal with a bit length of 0.3 um was magnetically
20 transferred by the generated master carriers. After magnetic
transfer, a signal was reproduced from each of the magnetic media
with an MR head of 0.5 um in track width, using a RWA1001 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 level of the reproduced

signal (TAA) was 2dB lower than that of the signal at the starting
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P 1110%& ()- vy y'10%" & ()- yl10% & ()-
1109 & () - $* 998888K&RVUA10 10% & () -
710% " & ()-  11110% & ()- / 10%" & ()-&V <(r())*|[:vUu410
3s*110% & ()-P 110%s! & ()- 110%& ()- 310% " & ()- 3110% & ()-3
3110% & ()-3 *T+WX+Y+Z++R, , vU410 & 10% "t & ()-0 h & 10% "\ & ()-0 ¢
>10%"t& ()-10"""10"" 10""" 3710% " & ()- 3s*!110%W & ()-,--..//0|[:vU410
1110% "t & ()-h pbinbos &t(Bhis Hil@Y4tthe f(umber dflOREN& L randlretdled)ia was

110% & ()-/0.1j1111112| 0bU410 Y Y' ! 10%"s& ()-10t"t10t"t10t"t 3710% "t & ()-
s 3F10% "t & ()- cadevhymd.t & ()-  s*!1 109 & ()-2234556|[: bU4s10 Y

110% & () -

P 109%"0& ()-10 ""10 ""10 "

L&A10%W & ()- '10%W & ()- !'10%W& ()- '10% & ()- !'10% & ()-
Y 1T10% & ()-6R77777789vU410 @10% & ()- Y 10 & ()-&10"10"10" 710% & () -
('10% 4 & ()- (T!{%Qf(’(b'gﬁ'()-9‘V<9[9999:|[ZVU410 10% & ()- ,'10% & () -
10 & ()- I 1% (- "310%W& ()- Y  10%W& (- A X | [avU410 |
# 109% & () _ Sample [Magnetic Non- Binder Initial Number of
coating | magnetic Magnetic Non- S/N signal-
coating layer magnetic (dB) transferred
layer sheets
(X10000)
1 A a MR110+UR8200 |{MR104+URS5500 20 50
2 A a MR110+PUALl [MR104+UR5500 21 50
3 A a MR110+PUAl [MR104+UR5500 24 100
4 B b PUA-1 PUA-1 26 100<
5 B b PUA-2 PUA-2 26 100<
6 B b PUA-3 PUA-3 24 100<
7 B b PUA-4 PUA-4 20 100«
8 B b PUB-1 PUB-1 20 100<
9 B b PUB-2 PUB-2 26 100<
10 B b PUB-3 PUB-3 28 100<
11 B b PUB-4 PUB-4 26 100<
12 B b PUB-5 PUB-5 28 100<
13 B b PUB-6 PUB-6 28 100<
14 B b PUB-7 PUB-7 28 100<
15 B b PUC-1 PUC-1 26 100<
16 B b PUC-2 PUC-2 24 100<
17 B b PUC-3 PUC-3 20 100«
18 B b PUB-3 MR104+UR5500 24 100
19 C a MR110+UR8200 |MR104+URS5500 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 media of the present invention {samples 3 to 18 and

20 to 33), in which polyurethane resin having a specific polar
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110% & ()- 10% & ()- “9310% & ()- 10% & ()- | 10% & ()-;5;m;;<1<|[:vU410
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FO40% & () - 1<e<<<<<<<=| obU410 Y 10% & ()-10"10"10" 710% & ()- 310% & ()-
1110% & ()- s/ 10% & ()-='=[=====|[:bW10 L 10%& ()- F s10% & ()-

 110% & ()- F s10% & ()- LGLO% & ()- LGLOY&' ()-=1>] >>>f ??|[:bU410 h
&lO0%W & ()- | 10% & ()-f Y 10% & ()- %0%& ()- Y "GLO%W & ()- L

10% & () - 20@ GONAARP [LnibeTeane @ 3109 Y 2 Predeiogrinpd Zzmpenl Hegentyined 10%
& ()- '10% & ()- '10% & () - AABBBB B=B| BvU410 LlO@ﬁ&f(%- ,

8@ 0Y&! ()_10"]iyal@medqﬁgﬁ%ﬁgee)gu3q§ffgth%nyr€fpe$t to the 'quantity of all

' oM o _ . ' o ) ' o ) ' o )
V110008 ) S TR (SR 0%k L) SRR [ S UREE (T THR )L
IMLO%B & () - 1%’/4%&%@& 3ved @B &id +ife 10W &k tion, the dispersibility of
LL410% & () - UFFGVGEEEEH [: - 410" 710% & ()- | s3gl0% & () - !1098&f(§- Y
[:10% & ()5 Y - HOW Radnetit powdONi& (he GRAgAIE d&KDAF1AS ehlHd® LY - 3
110% & ()-3 !10%

polyurethane resin having a specific polar group, so asufficient

S/N ratio can be obtained.

On the other hand, in sample 2 where the quantity of

the polyurethane resin with a specific polar group is as low

10 as 30 wt% and samples 1 and 19 which has no polyurethane resin
having a specific polar group, the number of signal-transferred
sheets ishalf that of themagnetic recordingmediumof the present
invention and it is contemplated that corrosion has occurred
in the master carrier surface.

15 As described above, in the second magnetic recording
medium of the present invention, the magnetic recording layer
contains a predetermined quantity of polyurethane resin that
has a specific polar group by a predetermined quantity. However,
it can be understood from the comparison between the samples

20 10 and 18 that if the non-magnetic layer also contains the
polyurethane resin, corrosion 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 layer

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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1& ()-3 Y +'110%" & ()- P
| ' 1 1090 W& () - 10" 10" &K! LbLbMVMMVM [ NA41010" 10" 10" 3710% & ()- ~*!10% & ()-

T*110% & ()- 11109 & ()- !1109% & ()- M&NCNN7OQ P [ : NA41010 ! 109 & () -
1109 & ()- ~ +10% & ()- & 10% & ()-+ ¢ & 10%\j & ()-+ h
+109% & () -/ P QMQQBRWRNS{ ZONA41010 *!1109% & ()- !!10%& ()- !!10% & ()-!

F110% ' & ()- 110% & ()- !'10% & ()-NSSSSSSSt TTvw410 !10%"t& ()-( Y
11090 V&' () - ( QqlrdQftadsf dt {00 SN, 7A¥W3M, (Jp=0 (OM) 2, —0-P=0(OM) 2, and
*1109 & () - TUXVWWWWA Z9vU410 L!10%t& ()-@ LI10% & ()-@ L!'10%& ()- @
nN*10% "t & () - FCOOH &where M!dqprke&e()s 2NKXBYPYSYKYOYY| abtadiomptals, or
3:10%"t& ()-(10t"t10t"t10t"t 710%"t& ()- *110%W& ()- *110%W& ()-

*1 1098 () - YYYZX22ATopiMr Galy) » 1 G ek YOrethere 1oo4m c@nEgat £6 1904t &7()- L
10%"t& ()- F 10%"t& (-, Y 10%"t& ()-Z[.2[e[W\\][:bU410 10% "t & () -
“110% " t t(&) ()- VERS TR (fgttn? q .yt% (3%[1 Li%%}as tlb.[ z: e r:vagne£1c /fayer.()
210% "t & (5-\\\ LA LESIVUALD, B JOULE ) s ¢ 3o HOBEHO Tor—torm stani Lity
3:10% & ()-10t"tl10t"t10t"t 3710% "t& ()- 110%"t& ()-c]n]] T§A4"F"]]1[ 1 vU410
S-10% & ()- F  of the quality of signals recorded on the magnetic recording

medium. In addition, polyurethane resin with a high polar group
content is employed a predetermined quantity or greater.
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 recording 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, and a magnetic
layer. The non-magnetic layer and the magnetic layer are coated
on the substrate in the recited order. The relationship between
the Moh’s hardness (X) of the surface of the master carrier and

20 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
surface of the master carrier and the Knoop hardness (Y kg/mmz)
of the surface of the magnetic recording medium is in a range

25 of 1 £ 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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108 & ()- F :10% & ()- F 3&10% & ()- |f110% & ()-

S10% & ()-FA~AAAAG 1 | [:vU410  ml0% & ()- L° 10% & ()- 10% & ()- F
10% & ()- F @O%W & ()- SI10% & ()-r_~ <|V|[:vU410 Y *109% & () -
(110% & ()- & 10% & ()- Y Y% 10% & ()- L#410% & () -

1109 & ()-| " aMaPaQa|[:-410" 710% & ()- Y 3@0% & ()- 1110% & ()-
010% & ()- Y F.10% & ()- Y y,' 10% & ()- QaRaSaa=bbbSca@ 10"

k! 109% & () - & | 10%&EoImei Ankh109@! e&afd-of dohOeet edith) thé nakd%e carrier
e& ()-10"10"ScOdt ddmef ff|[: @10" *110%" & ()- *!10% & (()k)ﬂ t11109% & ()-
(11109 ()- !10%RI(It isi10iddgeully tof $5e0gegDERGy UGS ty 109 & qditipn, in
st109% & ()- | gl0% & ()- Y MO% & ()-10"10" 10" , ,

710% & () - KgTgYF §agisgbevesydsis 15reatavs @) 85 flagey &idy)-Ccurosp &he) - s

ig;ﬁg g E § S }g;ﬁ;ngs%g gcarquzo;&éé nS9kevgr9a99nh VbSO K ( Ledro AU & () -
5 Consequently, a sufficient number of magnetic recording media
cannot be obtained.

In the third magnetic recording medium, the Knoop
hardness of the surface is adjusted according the Moh’s hardenss
of the master carrier surface so that it is in a range of 1 =

10 Y/X £ 7. For instance, to make the Knoop hardness of the surface
of the magnetic recording medium greater, it is necessary to
enhance the bridge densityof a coatingby increasing the quantity
of a hardening agent to be added to the underlying layer and
magnetic layer of the magnetic recording medium, to employ a

15 binderwhoseglass transitiontemperature Tgishigh, or toenhance
the fill density of the magnetic substance in the surface of
the magnetic recording medium by increasing the temperature and
pressure in a calendering treatment. However, the material of
the magnetic recording medium and the fabrication method are

20 not particularly limited as long as the relationship of 1 = ¥/X
£ 7 is obtained.

As a preferred example, a description will be given
of amagnetic recordingmediumthat hasapracticallynon-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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10% & ()-5WH gggggggniivuss 10% & ()-s 10% & ()-s 10%W & ()-5WH "s

10% & ()-s 109 & ()-9ggggggl -vUss 10% & ()-5WH s 10%W & ()-s 10%W & ()-s
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gggggggr R2vUss  10% & ()-s 10%W & ()-s 10 & ()-5WH s 10% & ()-s

109 & () - ghhhhhih-thiSsnagh@®s & reye Bilrid Bed iLAYS1@e( hiskndBY6E e BagrbBIEE () - S

109% & () - hhh) h6hoh<h_?vUss 109% s

layer can be made 0.5 um or less. In addition, it has high
mechanical strength and is excellent in surface smoothness.
Therefore, if this magnetic recording medium is employed, a

5 magnetic recording medium with a high recording density and high
durability can be obtained.

[Magnetic Layer]

A description of the magnetic layer is omitted because
it is the same as the contents described in the [Magnetic Layer]

10 of the first flexible magnetic recording medium.

(Ferromagnetic Powder)

A description of the ferromagnetic powder is omitted
because it 1is the same as the contents described in the
(Ferromagnetic 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 preferred. Abrasives other than the

20 above-described abrasives may be used together. Such abrasives
are siliconcarbide, chromium oxide, serium oxide, a-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.

25 These abrasives may be added to the underlying layer as necessary.

If an abrasive is added to the underlying layer, the surface
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can be controlled. The particle size and quantity of an abrasive
that is added to the magnetic layer and underlying layer should
be set to optimum values.
5 (Carbon Black in the Magnetic Layer)

A description of the carbonblack in the magnetic layer
is omitted because it is the same as the contents described in
the (Carbon Black in the Magnetic Layer) of the first flexible
magnetic recording medium.

10 [Non-Magnetic 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 Layer (Underlying Layer)] of the first
flexible magnetic recording medium.

15 (Non-Magnetic Powder)

A description of the non-magnetic powder is omitted
because it is the same as the contents described in the
(Non-Magnetic Powder) of the first flexible magnetic recording
medium.

20 {Carbon Black, etc. in the Underlying Layer)

A description of the carbon 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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flexible magnetic recording medium.
[Additives]
A description of the additives is omitted because it
5 is the same as the contents described in the [Additives] of the
first flexible magnetic recording medium.

Note that the whole or part of an additive may be added
in any step of fabricating magnetic and non-magnetic 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.

[Layer Construction]

A description of the layer construction is omitted
because it is the same as the contents described in the (Layer

15 Construction] of the first flexible magnetic 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 Fabricating the Magnetic Recording Medium]

The method of fabricating the fourth flexible magnetic
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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at least a kneading step, a dispersion step, and mixing steps
provided before and after these steps as necessary. Each step
5 may be performed in two or more stages. Ferromagnetic powder,
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, each
materialmaybedividedandaddedin twoormoresteps. 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
kneaded and dispersed by various kneaders. 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
mill, a disperser, a kneader, a high-speed mixer, a homogenizer,
an ultrasonic disperser, etc.

20 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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A surface smoothing process can be performed by a
calender, etc. The calender rolls may be formed from a plastic
material, which has a heat 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 C.

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 Embodiment]
Now, a third embodiment of the present invention will
15 be described in further detail. Note in the embodiment that the

word “part” or “parts” represents “weight part” or “weight parts.”
{Generation of Master Carriers]
(Sample A)
The substrate of a master carrier employed a Ni
20 substrate, which was generated by a stamper generation method.
More specifically, the disk-shapedNi substrate has a land/groove
pattern, inwhichradial lines withawidthof 0.5 pumare arranged
between the disk center and a radial position of 20 to 40 mm,
and the line pitch is 0.3 pum 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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soft magnetic layer is 200 nm, the Ar sputtering pressure is
1.5 X 10_4 Pa (1.08 mTorr), and the applied voltage is 2.80 W/cm2 .
The Moh’ s hardness of the surface of the master carrier obtained
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.
The oxygen partial pressure is 7.5 X 10_5 Pa (0.54 mTorr).

10 (Sample C)

In the master carrier of sample A, the surface was
provided with a diamond-like carbon (DLC) coating to obtain a
Moh’s hardness of 9.5.

[{Generation of the Magnetic recording medium]

15 The materials of a coating (magnetic coating) for the
magnetic layer and a coating (non-magnetic coating) for the
non-magnetic underlying layer were prepared as listed below.
The quantity of each ingredient is a quantity per 100 weight
parts of ferromagnetic metal powder or non-magnetic powder.

20 <Magnetic Coating A>

Hexagonal barium ferrite 100 parts
Surface treatment: Al;03 5 wt%, Si0Oz 2 wt%
Hc: 3000 Oe
Plate size: 25 nm

25 Plate ratio: 3

gs: 56 emu/g
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Polyurethane resin (UR8200: Toyobo) 3 parts
a-alumina (HIT60: Sumitomo Chemical) 5 parts
Diamond (average particle size 0.15 um) 1 part
5 Carbon black (#50: Asahi Carbon) 1 part
Isocetyl stearate 5 parts
Stearic acid 1 part
Oleic acid 1 part
Methyl ethyl ketone 80 parts
10 Cyclohexane 120 parts
<Magnetic Coating B>
Ferromagnetic metal powder 100 parts
Composition: Fe 70%, Co 30%
Hc: 2300 Oe
15 Major axis length: 0.045 um
Crystal size: 120 A
¢s: 150 emu/g
Sintering preventives:
Al compound (Al/Fe: atomic ratio 14%),
20 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) 5 parts
Diamond ({(average particle size 0.15 pum) 1 part
25 Carbon black (#50: Asahi Carbon) 1 part
Phenylphosphonic acid 3 parts
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11109 & ()-g !10%s"s& (ypreariqagwid ()- "109%"s& ()-
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1110% & () 110% & () - 'ml.:@@ﬁ dohy13kd 098 () - 140 parts
5 Cyclohexane 200 parts

<Non-magnetic Coating>

Non-magnetic powder: TiOp crystal rutile 100 parts
Average primary particle size: 0.035 pm
Specific surface area by BET: 40 mz/g

10 pH: 7; TiO; content: 90% or greater

DBP o0il absorption 27 to 38 ml/100g
Surface treatment agent: Al»03, SiO»

Carbon black (EC) l3parts

Vinyl chloride copolymer (MR110: Nippon Zeon) 17 parts

15 Polyurethane resin (UR8600: Toyobo) 6 parts
Phenylphosphonic acid 3 parts
Isocetyl stearate 6 parts
Oleic acid 1 part
Stearic acid 1 part

20 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 solutions of the magnetic coating
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way, the coating solution for the non-magnetic layer and the
coating solution for the magnetic layer A were prepared.

The obtained non-magnetic layer coating solution was
applied on the polyethyleneterephthalate substrate of 62 um in
thickness and 3 nm in center line average height so as to have
a thickness of 1.5 pm after drying. After the application of
the non-magnetic layer coating solution, the obtained magnetic
layer coating solution was applied on the non-magnetic layer
coating solution so as to have a thickness of 0.1 gmafter drying.
After drying, the magnetic medium was treated at a temperature
of 90C and a line pressure of 300 kg/cm with a 7-roll calender.
The magnetic medium was stamped out to have a diameter of 3.7
in, and the surface was polished. 1In thisway, a 3.7-1in magnetic
recording 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
magnetic coating A and 4 parts of polyisocyanate is added to

the non-magnetic coating.
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N1O%! & ()B(T N:kogﬁ(!tfg‘;e( gfngfrace of the sample, Moh’s hardness X of the master
carrier, Y/X, S/N ratio, and the number of signal-transferred
sheets are listed in Table 4. The S/N ratio and number of
transferred sheets in Table 4 were evaluated by the following
methods.

10 (S/N ratio)

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 RWA1001 type disk evaluation device (GUZIK) and a spin
stand LS-90 (Kyodo Electronic Systems). Thereafter, the S/N

15 ratio was evaluated.

(Quality Evaluation by the Number of
Signal-Transferred Sheets)

For each of the magnetic media of the samples 1 to 8
having a signal with a bit length of 0.3 um, a servo signal was

20 magnetically transferred. Themagnetictransfer tothemagnetic
recording medium was stopped when the level of the reproduced
servo signal was 2dB lower than that of the signal at the starting
point. At this time, the number of signal-transferred media was
calculated.

25
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10

15

(T NLO%! & ()-(st{dH, cT N1O%! & ()-(T NLOW! & ()-(T
(T NLO%! & ()-(T NIOW!& ()-(T N1O9%! & ()-(T N1O%! & ()-(kK/,cT
(T N109%! & ()- (T N10%! & ()-(T N1O%!& ()-((;cO VT
(K/,eT NIOW! & ()-(;cO VT NIO%! & ()-(T NIOW! & ()-(T
(T N109%! & ()-(pT4cT N1O%! & ()- (T NLO%! & ()- (T NLO%! & ()-(T
(T NLO%! & ()-(T NIOW!& ()-(T N1O%! & ()-(hH(4T N1O%!' & ()-(T
(T NTEB&e & ()- (T N10%!' & ()-(T N10%! & ()-(;cO VcG 4T
(-T Level | Master carrier Magnetic recording Y/X S/N Number of
medium value | (dB) signal-
Sample Moh's Sample |Knoop hardness transferred
hardness (Y) sheets
(kg/mm?) (X10000)
1 B 6 1 20 3.3 28 100<
2 B 6 2 10 1.7 29 100<
3 B 6 3 45 7.5 20 50
4 B 6 4 15 2.5 28 100«
5 B 6 5 40 6.7 26 100<
6 B 6 6 25 4,2 27 100<
7 B 6 7 15 2.5 28 100<
8 B 6 8 50 8.3 16 30
9 A 4 1 20 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 A 4 5 40 10.0 22 30
14 C 9.5 1 20 2.1 30 100<
is5 C 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
recording media 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 between the master carrier and the magnetic
recording medium is sufficient. The signal dropouts during
magnetic transfer are reduced. As a result, signal quantity can
be enhanced, and a sufficient $/N ratio can be obtained.

On the other hand, in the magnetic recording media
(levels 3, 8, 11, and 13) where Y/X is greater than the
above-described range, the contact between the master carrier
and themagnetic recordingmediumisnot sufficient. Asaresult,

signal dropouts occurred during magnetic transfer. Sufficient
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N1O9%x! & ()-(T NIOW! & ()-(T N1OW! & ()-(T NLOW! & ()-(T
hH(4T N10%! & ()-(T NIO! & ()-(T NIOW!& ()-(T NIOW!& ()-(T
; CO VI #cG 4T N1O%! & ()-(T NIO%! & ()-(;cO VI NIO%! & ()-(T

T NIOW! & () -(#% *.16_?4T NLOW! T N1O! & ()-(T NIOW! & ()-(T
T N1O%%! & ()-(T NLO%! & ()-(T NIOW! & ()-(679; =?BhH(4T

T NBOY®AR qupnf Tt NG b & (HficTent S/N ratio were not obtained.

N10%! & (
N10%! & (
N10%! & (

As set forth above, in the above-described third
flexible magnetic recording medium, the relationship between
the Moh’s hardness (X) of the surface of the master carrier and

5 the Knoop hardness (Y kg/mmz) of the surface of the magnetic
recording medium is representedas 1 £ Y/X = 7. Therefore, the
intimate contact between the master carrier and the magnetic
recording medium can be made sufficient. As a result, signal
dropouts can be prevented from occurring in magnetic data

10 transferred to themagnetic recordingmedium, and signal quantity
can be enhanced.

Now, a description will be given of a fourth flexible
magnetic recording medium. In the fourth flexible magnetic
recording medium, a first coating solution for forming the

15 non-magnetic layer contains a first lubricant in a range of 1
to 20 wt% of non-magnetic powder contained in the non-magnetic
layer. A second coating solution for forming the magnetic layer
contains a second lubricant which is 1/4 or less of the first
lubricant in quantity. The first and second lubricants are

20 liquids at a temperature at which the magnetic transfer is
performed.

The temperature at which the magnetic transfer is
performed is 20 to 25°C. The above-described lubricants are not
limited if they are liguids 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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N1O%%! & ()-(T NLIO%! & ()-(;cO VBFI NOQSCG 4T N1O%%! & ()-(T NIO%! & ()-(; cO

VT NIOW! & ()-(T N1O%! & ()-(T NLIOW! & ()-(Suwraf 24T NIOW! T

N1OW! & ()-(T NLIOW%! & ()-(T NIOY%! & ()-(T NIOW! & ()-(T NIOW! & ()-(T

N10%! & () - (fgi kmorhH(4T N1IO%! & ()-(T NIOY%! & ()-(T NIOW!& ()-(T

N1O%%! & ()-(T NIO%! & ()-(;cO Vrvy~cG 4T N1O%! & ()-(T NIOW! & ()-(;cO VT

N1O%! & ()-(T NIOW! & ()-(T NIOW! & ()-(_?4T N1OY%!'T NIOW! & ()-(T

N10%! & () - (T NtO&&iX 6f-r{ohoNiBUX !f&'t (Y -a(cTdblldii ks ) adbadBOUX t&' 20 apHH( 4T
monohydric alcohols of carbon numbers 3 to 12.

Examples of alcohols that are used as the material of
fatty acid ester is monohydric alcohol (such as ethanol, butanol,

5 phenol, benzyl alcohol, 2-methyl butyl alcohol, 2-hexyl decil
alcohol, propylene glycol monobutyl ether, ethylene glycol
monobutyl ether, dipropylene glycol monobutyl ether, diethylene
glycol monobutyl ether, s-butyl alcohol, etc.), and polyhydric
alcohol (such as ethylene glycol, diethylene glycol, neopentyl

10 glycol, glycerin, and sorbitan derivatives).

Examplesof fattyacidsareaceticacid, propionicacid,
octanoicacid, 2-ethyl hexanoicacid, lauricacid, myristicacid,
stearic acid, palmitic acid, behenic acid, arachic acid, oleic
acid, linoleic 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-butyl stearate, isopropyl stearate, butyl oleate, amyl stearate,
3-methyl butyl stearate, 2-ethyl hexyl stearate, 2-hexyl decil
stearate, butyl palmitato, 2-ethyl hexyl myristate, a mixture

20 of butyl stearate and butyl palmitato, butoxy ethyl stearate,
2-butoxy-l-propyl stearate, dipropylene glycol monobutyl ether
acylated with stearic acid, diethyl glycol dipalmitato,
hexamethylenediol acylated withmyristic acid and diesterified,
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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N1O%! & ()-(T NIO%! & ()-(T NLOW! & ()-(T NLOW! & ()-(T NIO%%! & ()-(;cO
VCG 4T NLO%! & ()- (T NLO%! & ()-(;cO VT N1O%!& ()-(T NLO%!& ()-(T
N1O%! & ()-(_?4T N1O%! T NIOW!& ()-(T NIOW!& ()-(T NIOW! & ()-(T
N1OW! & ()-(T NIO%! & ()-(T N1OW! & ()-(hH(4T N1OW!& ()-(T NIOW! & ()-(T
N1O%! & ()-(T NIO%! & ()-(T N1OW! & ()-(;cO VcG 4T NIOW%! & ()-(T
N109%! & ()-(; cO VT NLO%! & ()- (T NLO%! & ()-(T NLOW! & ()-(_?4T N1O%!T
N10%! & ()- (T NeQWeVB8aY9 thTsNip2Al&s{3y- (Ik is preferable to select the
isometric structure and branch position, such as the branch,
straight chain, cis-~trans, etc., of fatty acid and alcohol.
An organic solvent that is employed in the present
5 inventioncanuse, atanarbitraryratio, ketones (suchas acetone,
methyl ethyl ketone, diisobutyl ketone, cyclohexanon, isoboron,
and tetrohydrofuran); alcohols (such as methanol, ethanol,
propanol, butanol, isobutyl alcochol, isopropyl alcohol, and
methyl cyclohexanol); esters (such as methyl acetate, butyl
10 acetate, isobutyl acetate, isopropyl acetate, ethyl lactate,
andglycol acetate); glycol ether systems {(suchasglycoldimethyl
ether, glycol monoethyl ether, dioxane); aromatic hydrocarbons
(such as benzen, toluene, xylene, cresol, and chlorobenzen):
chlorinated hydrocarbons (such as methylene chloride, ethylene
15 chloride, carbon tetrachloride, chloroform, ethylene
chlorohydrin, and dichlorobenzen); N,N-dimethyl formaldehyde;
hexane; and so on. These organic solvents do not always need
to be 100% pure. The organic solvents, in addition to their main
ingredient, maycontain impurities suchas ametamer, anunreacted
20 product, a side reaction production, a decomposition product,
an oxide, moisture, 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 quantity between the magnetic

25 layer and the non-magnetic layer. For instance, the magnetic

layer may contain a solvent with a high volatility to enhance
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(T NIOW! & ()-(T NLIO%! & ()-(hH(4T N10%! & ()-(T NIOW!& ()-(T
(T N109%! & ()-(T N10%!' & ()-(;cO VcG 4T N1O%! & ()-(T
(; cO VT NLO%! & ()- (T NLO%! & ()-(T NLO%! & ()-(!$) 24T NLO%!T
(T NIOW! & ()-(T NIOY%!' & ()-(T NIOW! & ()-(T NIOW! & ()-(T
()*-/358hH(4T N1IOW%! & ()-(T NIO%!'& ()-(T NIOW!& ()-(T
(T N109%! & ()-(; cO V8<?DEHICG 4T N10%! & ()-(T N10%! & ()-(;cO
() - ( BuMEBe& s&aK Li(tT . NI & g hd NRSVEye rwdy dIDC4inTa solvent
with a high surface tension (cyclohexane, dioxane, etc.) to
enhance the stability of a coating, or may contain a solvent
with a high solubility to increase its fill amount.

The fourth magnetic recording medium of the present
invention is basically the same in construction as known magnetic
recording media except that the above-described lubricant is
contained in the magnetic layer and non-magnetic layer by a
predetermined quantity. Amongthem, amagnetic recordingmedium
can be suitably employed that has a practically non-magnetic
layer (underlying layer), and a magnetic layer formed on the
non-magnetic layer and having ferromagnetic powder or
ferromagnetic hexagonal ferrite powder distributed in a binder.

In this magnetic recording medium, the thickness of the magnetic
layer can be made 0.5 um or less. In addition, it has high

mechanical strength and is excellent in surface smoothness.

Therefore, if this 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.

[Magnetic Layer])

A description 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.
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NLO%! & ()- (T
)-(_

N10%! & (

NL1O%! & ()- (T NLO%! & ()- (T NLO%! & ()-(T N10%! & ()-(T

“cei knhH(4T N1O%%! & ()-(T N1O9%!& ()-(T NIOW! & ()-(T

NLO%! & ()- (T NLOY%! & ()-(;cO Vnruz{~cG 4T NLO%! & ()- (T NLO%! & ()-(;cO VT

NLO%! & ()- (T NLO%! & ()-(T NLO%! & ()-(_24T N1O%!T N1OY%!& ()-(T

NLO%x! & ()- (T NLO%! & ()- (T NLO%! & ()- (T NLO%! & ()-(T NLO%! & ()-(:{gF% I

$:10% & ()- 3" 10%W& ()- | y 10%W& ()- s10%W & ()-TT NIOW%! & ()-(;cO V{1m[:
| $:10% .109% &Tebles2 310% & ()- +10% & ()- Y S)MO% & ()- | '10% & ()- , |
% 1098" 3& () - Y| potAt—8$ 131 10% & ()= 10uiD 130 Teh0P0&aty Toebt it %e& ([ Fom-3Y
Polyol Polyeter A 40 40 40
Polyeter b 40
Polyeter A’ 45 45
Dimerdiol 45
Chain HBpA 22 22 22 22
extender
P-ethyl-2- 10 10 10
butyl-1,3-
propanediol
1, 6-hexanediol
Polar-group PR 12 12 2 1 30 20 12
contained B
Hiol C
PDrganic MDI 43.5139.4 |32.7 32.7 [32.4 [32.4 }32.4
diisocyanate
Hydrophilic [50sNa content 0.287 10.297 |0.058 [0.035 {0.824 |]0.678 | 0.339
polar group {-PO(OH, content
—~COOH content
Number 42000 | 28000 | 42000 42000 | 42000 | 45000 | 40000
hverage
molecular
Wweight

10
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@10% & () -
110%d"d& ()-& |
$: 110" 10" 10" 71
110%! n& () - al
" 110% & ()-&
y,!110%" n& () -
$:1 Y t110% " &
71096 & ()-5|[:vVv
1109 ()- b 110
10% & ()-10"10"
'110% " & ()-s

10

Y sOMLO% & () -
31 10%" s& () -

| [: bUal
g 3! 10%" n& () -

$:1 g !!109%"x& ()-
3110% & () - D&

110% & ()- & ]
A “al [ NAdl

0% & ()- “3310%W & ()- y,'10% ()-' g vy,'10%"n& ()-' g
[:NA4l $:110 ] !10%"d& ()- 3!10%& ()- Y 3110% " & ()-
|"110%& ()-& * 0109 & ()-[y|[:NAI $:110 g y,!10%"n& ()-
* 1004 0! () 10948 L1 100/ o O £\ L100A Q1 [\
AR YN \}PUBA "pyB—3 7 “’i’UBQé" ede=7 -[20CY Fplct? IPU'C 34
p&])yoln 109 S vleter L TO9%1& ()- 10906 & ()-J.U TU" 1U
41 $:1 Y Poryedd9& ()9 u 11109 " | &{()-f |u '110% " ||& ()
6" & ()- POWOUTEA() - Bv¥Bl [$43 | 1D96]8%%) -|0! 109& ()40 v
10" 71096 RiTeFdiol 110w & (-9 H[:vwel $:1t> g S} 13
ndih 1000 QRer) -s 110 & () Y |1 1008 M& ()35 {1096 & {9 -
extender
P-ethyl-2- 10 10 10
putyl-1,3-
propanediol
1, 6-hexanediol 6.8
Polar-group A 4 12 12 2 1
contained B 12
Hiol o 12
Organic MDI 32.4 {32.4 32.4 [32.4 |54.1 |46.7 46.7
diisocyanate
Hydrophilic |-SO;Na content |0.115 |0.35 0.29 |0.057 |0.035
polar group [PO(OH, content 0.345
FCOOH content 0.325
Number 43000 | 38000 | 53000 | 50000 | 48000 | 32000 | 30000
Average
molecular
Wweight

HBpA: Bisphenol hydride A (molecular weight 240)

Polyeter A: Polypropylene oxide added to bisphenol hydride A

Polyeter b:

Polyeter A’:

Polar~-group

Polar-group

Polar-group

MD1:

{molecular weight 1000)

Polypropylene oxide (molecular weight 1000)

Adipic acid/neopentylglycol =73/52

{molecular weight 1000)
contained diol A:
sulfoisophthalic acid

contained diol B:

ethylene oxide added to

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

contained diol C:

polar-group contained diol with -COOH

4,4’ - diphenylmethanediisocyanate
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1 10%) Q& ()-?BCDEM\tS7I $:1 F NIO% & ()-& F s10% & ()-&10" 10" 10" -
3710% & ()-- kf,!10% & ()-& !f,! 1099 T& ()-&NOU agndDX S7I $:1 F NLO%F
NLO% & ()-F NLO% & ()-F NL0% & ()-F NL0% & ()-F NL0% & ()-F

NLO% & ()-msyz}aADtS7l $:1 F NLF NL0% & ()-F NLO% & () - Ao&RF N10% & ()-F
NLO9% & ()-gK/ 7F NL0% & ()-FF NL0% & ()- F NL0% & ()-F NLO% & ()-F

NLO% & ()-F NLO% & ()-F NLO% & ()-fF*/F NLO% & ()-(F NLO% & ()-F

NLO% & ()-F NL0% & ()-F KfB9s&Li() CABBRN2AR NF N109% & () - AO&RLF N10% & ()-F
NLO% & ()-F

Hexagonal barium ferrite 100 parts
Surface treatment: Al203 5 wt%, SiO2 2 wt$%
Hc: 2500 Oe
5 Plate size: 25 nm
Plate ratio: 3
6s: 56 emu/g

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 100 um) 2 parts
Carbon black (#50: Asahi Carbon) 1 part
Isocetyl stearate 5 parts
Stearic acid 1 part
15 Oleic acid 1 part
Methyl ethyl ketone 80 parts
Cyclohexane 120 parts

<Magnetic Coating B>

Hexagonal barium ferrite 100 parts
20 Surface treatment: Al503 5 wt%, Si0Os 2 wt%
Hc: 2500 Oe

Plate size: 25 nm
Plate ratio: 3
es: 56 emu/g
25 Polyurethane resin PUA-1 l0parts

a-alumina (HIT60: Sumitomo Chemical) 4 parts
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NLO9% & ()-F NL0% & ()-KK/F NLO% & ()-F NL0% & ()-F NL0% & ()-F NL0% & ()- (F
N10% & ()-(F NL0% & ()-(F N10% & ()-fJ./F NLO% & ()-F N10% & ()-F

NL0% & ()-F NL0% & () - (A0&RF NL10% & () - p./ Ao&RFF N10% & ()- F N10% & ()-F
NLO% & ()-F NL0% & ()-F NL0% & ()-_?/ Ao&RF NL10% & ()-F N10% & ()-F

NLO% & ()-F NL0% & ()-F NL0% & ()-F NLO% & ()-jJ./F NLO% & ()-F

NL0% & () - AO&RF N10% & ()-F NL0% & ()-F NL09% & () -t X<F NL0% N10% & () - 1F

N10% & ()-F N10% & ()-F Diamond (average particle size 100 um) 2 parts
Carbon black (#50: Asahi Carbon) 1l part

Isocetyl stearate 5 parts

Stearic acid 1 part

5 Oleic acid 1 part

Methyl ethyl ketone 80 parts

Cyclohexane 120 parts

<Magnetic Coating C>

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

Major axis length: 0.045 um
Crystal size: 120 A
os: 120 emu/g
15 Sintering preventives:
Al compound (Al/Fe: atomic ratio 14%)
Y compound (Y/Fe: atomic ratio 7%)

Vinyl chloride copolymer (MR110: Nippon Zeon) 10 parts

Polyurethane resin (UR8200: Toyobo) 4 parts
20 a—alumina (HIT60: Sumitomo Chemical) 5 parts
Diamond (average particle size 0.1 um) 1 part
Carbon black (#50: Asahi Carbon) 1 part
Phenylphosphonic acid 3 parts
n-butyl stearate 3 parts
25 Butoxyethyl stearate 3 parts
Ethyleneglycoldioclete 6 parts
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NLO% & ()-F NLO% & ()-F NL0% & ()-F NL0% & ()-fJ.<F NL0% & ()-F NL0% & ()-F
NLO% & ()-F NLO% & ()-F NL0% & () - AO&RB&<F N109% & () - &A0&RF N10% & ()-F
NLO% & ()-F NL0% & ()-F NLO0% & ()-' ()*+, - 0STF N10% F N10% & ()-F

NLO% & ()-F NL0% & ()-F NL0% & ()-F NLO% & ()-F NL0% & ()-F NL0% & ()--./0;
<=fJ.7F NF N10% & ()-F NL0% & ()-F NL0% & ()-F NL0% & () - ( A0&RF

NLO9% & () - =>?@BCt 27F NAO&RLF N10% & ()-F N10% & ()-F N10% & ()-F

N10% & () -F N1O% & () - CORSFakAN B8R ANAF 1 part
Oleic acid 1 part
Methyl ethyl ketone 140 parts
Cyclohexane 200 parts

) <Magnetic Coating D>
Ferromagnetic metal powder 100 parts

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

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

15 Polyurethane resin PUA-1 10 parts
ae—alumina (HIT60: Sumitomo Chemical) 5 parts
Diamond (average particle size 0.1 um) 1 part
Carbon black (#50: Asahi Carbon) 1 part
Phenylphosphonic acid 3 parts
20 n-butyl stearate 3 parts
Butoxyethyl stearate 3 parts
Ethyleneglycoldiolete 6 parts
Stearic acid 1 part
Oleic acid 1 part
25 Methyl ethyl ketone 140 parts
Cyclohexane 200 parts
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N10% & ()-F NIO% & ()-F N1IO%W & ()-F NIO% & ()-F NLO%W & ()-F NIO% & ()-F
N1098 & () - WKYZefifJ*8F N10% & ()-F N10% & ()-F N10% & ()- Ao&RF N10% & ()-F
N109%6 & ()-i | npsvy_?8F N10% N10% & ()-F N10% & ()-F N10% & ()-F N10% & ()-F
N10% & ()-F NLO% & ()-yzj N28F N1O% & ()-F NIOW & ()-F N1IO% & ()-F
N10% & ()-F N10% & ()- Ao&RN. 8F N10% & () - Ao&RF N1O0% & ()-F N1O% & ()-F
N109%6 & ()-F NLO% & ()-t X<F N1F N10% & ()-F N10% & ()-F N10% & ()-F
N10% & ()-F N10% & () - F <Non-magnetic Coating a>
Non-magnetic powder: e -Fes03 hematite 100 parts
Major axis length: 0.07 um
Minor axis length: 0.014 um

5 Specific surface area by BET: 55 m2/g
pH: S
Surface treatment agent: Alp03 8 wt%
Carbon black 25parts

(average particle size 20nm, SC-U: Colombian Carbon)

10 Vinyl chloride copolymer (MR104: Nippon Zeon) 15 parts
Polyurethane resin (UR5500: Toyobo) 7 parts
Phenylphosphonic acid 4 parts
Isocetyl stearate 6 parts
Oleic acid 1.3 parts

15 Stearic acid 1.3 parts
Methyl ethyl ketone/ cyclohexane 250 parts

{8/2 mixed solvent)
<Non-magnetic Coating b>
Non-magnetic powder: a-Fes03 hematite 100 parts
20 Major axis length: 0.07 um
Minor axis length: 0.014 um
Specific surface area by BET: 55 mz/g
pH: S
Surface treatment agent: Als03 8 wth
25 Carbon black 25parts

{(average particle size 20nm, SC-U: Colombian Carbon)
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NL0% & ()-F NL0% & ()-bBt X<F NLF F N10% & ()-F N10% & ()-F N10% & () - A0&RF
NL0% & ()-_?<F NLF N10% & ()-F N10% & ()-F NL0% & ()-F N10% & ()-F

N10% & ()-F NL0% & ()-j N2<F N10% & ()-F N10% & ()-F N10% & ()-F N10% & ()-F
NLO9% & () - A0&RN. <F N1096 & () - A0&RF N10% & ()-F N10% & ()-F N10% & ()-F
NLO% & ()- _?<F NLO% NLO% & ()-F NL0% & ()-F NL0% & ()-F NL0% & ()-F
NLO% & ()-F NLO% & ()- +: ;}aA% NLO% & ()-F NLO% & ()-F

Polyurethane resin PUA-1 22parts
Phenylphosphonic acid 4 parts
Isocetyl stearate 6 parts
Oleic acid 1.3 parts
5 Stearic acid 1.3 parts
Methyl ethyl ketone/ cyclohexane 250 parts

(8/2 mixed solvent)

[Generation of the Master Carrier]

The substrate of the master carrier employed a Ni

10 substrate, which was generated by a stamper generation method.
More specifically, the disk-shapedNi substrate has a land/groove
pattern, inwhich radial lineswithawidthof 0.5 umare arranged
between the disk center and a radial position of 20 to 40 mm,
and the line pitch is 0.3 um at the radially innermost position

15 20 mm away from the disk center. The Ni substrate has a FeCo30at%
layer (soft 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 10_4 Pa (1.08 mTorr), and the applied voltage
is 2.80 W/em®.

20 (Sample 1)

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

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

added to the coating solution of the non-magnetic layer, and
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N109% & ()-F NLO% & ()-F N10% & ()-F N10% & ()-F N10% & ()-F
N1096 & () - ABCPQRSfJ. F NF N10% & ()-F N10% & ()-F N10% & ()-F N10% & ()-F
N10% & () - AO&RSTUVWKAN. F NF N10% & () - Ao&R1F N10% & ()-F N1O%W & ()-F
N10% & ()-F N10% & ()-"_ekgw} dDF NF N10% F N10% & ()-F N1O%W & ()-F
N109% & ()-F N10% & ()-F N10% & ()-F N10% & ()-}}aE)F N10% & ()-F
N10% & () -) F N1O%p&r{s -HAosREy Nd@ga®iat - kere added to the coating solution
of the magnetic layer A. Furthermore, 30 parts of cyclohexane
were added to each of the two coating solutions. Next, they were
passed through a filter with an average bore diameter of 1 u
5 m. In this way, the coating solution for the non-magnetic layer
and the coating solution for the magnetic layer A were prepared.
The obtained non-magnetic layer coating solution was
applied on the polyethyleneterephthalate substrate of 62 um in
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 layer coating solution, the
obtained magnetic layer coating solution was applied on the
non-magnetic layer coating solution so as to have a thickness
of 0.1 um after drying. After drying, the magnetic medium was
15 treated at a temperature of 90C and a line pressure of 300 kg/cm
with a 7-roll calender. The magnetic medium was stamped out to
have a diameter of 3.7 in, and the surface was polished. With
the master carrier obtained in the above-described method,
signals were transferred magnetically to the obtained magnetic
20 medium.
(Sample 2)
Sample 2 is the same as sample 1 except that the
polyurethane resin UR8200 in the magnetic coating A is changed
to polyurethane resin PUA-1.

25 (Sample 3)

Sample 3 is the same as sample 1 except that the quantity
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N10% & ()-1F N1O%W & ()-F NIO% & ()-F N10% & ()-fE8+10"F10" 710% & () -
109 & ()-F N1O% & () - Ao&RF N1O%W &' () -{[; 10"F1K 10% & ()-K 10% & ()-K
106 & ()-K 10% & () - K 109 & Komakind 096 &ofwpetD" ] A{[; 10" F1K

A description of the ferromagnetic powder is omitted
because it is the same as the contents described in the
(Ferromagnetic Powder) of the first flexible magnetic recording

5 medium.

(Abrasives)

A description of the abrasives is omitted because it
is the same as the contents described in the (Abrasives) of the
third flexible magnetic recording medium.

10 (Carbon Black in the Magnetic Layer)

A description of the carbonblack in the magnetic layer
is omitted because it is the same as the contents described in
the (Carbon Black in the Magnetic Layer) of the first flexible
magnetic recording medium.

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
in the (Non-Magnetic Layer (Underlying Layer)] of the first
flexible magnetic recording medium.

20 (Non-Magnetic Powder)

A description of the non-magnetic powder is omitted
because it is the same as the contents described in the
{(Non-Magnetic Powder) of the first flexible magnetic recording
medium.

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

A description of the carbon black, etc. in the
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10% & ()-K 109% & () - AoORK 10% & ()-K 10% & ()-K 10% & () - CDEFGIMPpPO1K
10% & ()-K 10% &ndprkying 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.

[Binders}

5 A description of the binders is omitted because it is
the same as the contents described in the [Binders] of the first
flexible magnetic recording medium.

[Additives]

A description of the additives is omitted because it

10 is the same as the contents described in the [Additives] of the
first flexible magnetic recording medium.

Themagnetic layer and underlying layer of the magnetic
recording medium, in addition to the aforementioned lubricants,
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 o0il with a polar group; fatty
acid modified silicon; fluorine-contained silicon;
fluorine-contained alcohol; fluorine-contained ester;
polyolefin; polyglycol; alkylphosphate and an alkali metal salt

20 thereof; alkylsalfate and an alkali metal salt thereof;
polyphenylether; phenylphosphonic acid; a-naphthyphosphoric
acid; phenylphosphoric acid; diphenylphosphoric acid;
p-ethylbenzenphosphonic acid; phenylhosphinic acid;
aminoquinones; various silane coupling agent; titan coupling

25 agent; and fluorine-contained alkylsalfate and an alkali metal

salt thereof.
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10% & ()-Kk)<AOORK 10% & ()-K 10% & ()-K 10% & ()-K 10% & ()-K

10% & ()-pT8A0ORK 10% & f)1lorleome i) tke above-described additives may be

addedinthe stepof generatingmagnetic andnon-magneticcoatings.
For example, there are a case where additives are mixed with
amagneticsubstancebeforeakneadingstep, a casewhereadditives

5 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, acasewhereadditivesare addedafter dispersion,
and a case where additive are added immediately before coating.
In addition, after formation of the magnetic layer, all or some

10 of additives may be used at the same time or in sequence, depending
on the objects.

[Layer Construction]

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

15 Construction] of the first flexible magnetic 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 Fabricating the Magnetic Recording Medium]

The method of fabricating the second flexible magnetic
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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The step of generating the magnetic coating and
non-magnetic coating of the magnetic recording medium includes
at least a kneading step, a dispersion step, and mixing steps
provided before and after these steps as necessary. Each step
5 may be performed in two or more stages. Ferromagnetic powder,
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, each
materialmaybedividedandaddedintwoormoresteps. 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
kneaded and dispersed by various kneaders. 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
mill, a disperser, a kneader, a high-speed mixer, a homogenizer,
an ultrasonic disperser, etc.

20 A method for applying a coating solution is not
particularly limited. In a preferred method, a first coating
solution for the non-magnetic 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

25 is applied on the non-magnetic layer (i.e., wet-on-wet

application). Then, drying is performed and a surface formation
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109 & ()->?KLMNG N23K K 10% & ()-K 10% & ()-K 10% & ()-K
treatment is performed. In the wet-on-wet application method,
the thickness of the magnetic layer can be made uniform.
The surface formation treatment can be performed by
acalender. Thecalenderrollsare formed fromaplasticmaterial,
5 which has a heat resisting property, such as epoxy, polyimide,
polyamide, polyimideamide, etc. The line pressure is in a range
of 50 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.
Next, a description will be given of a method for
10 pre-formatting amagnetic recording mediumby magnetic transfer,
utilizing a master carrier. As shown inFig. 2A, aninitializing
field Hjn is first applied to a magnetic recording medium 1 in
one direction along the direction 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 and the
soft magnetic layer 22 of the microscopic land/groove pattern
of themetal disk 21 of amaster carrier 2 are brought into intimate
contact with each other. In this state, a transfer field Hgy
is applied in the opposite direction from the direction of the
20 initializingdirectiontoperformmagnetic transfer. Asaresult,
as shown inFig. 2C, data corresponding to the land/groove pattern
of the master carrier 2 is transferred magnetically to the
recording surface (data track) of the magnetic recording medium
1. Such a magnetic transfer method is disclosed, for example,

25 in Japanese Unexamined Patent Publication No. 11(1999)-117800.

It is preferable that the preformatted magnetic
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recording medium be treated with heat. For example, the
preformatted magnetic recording medium is held for 1 to 96 hours
(preferably 24 to 48 hours) at temperatures in a range of 30
to 120°C (preferably 50 to 100°C) after magnetic transfer. With
5 such a heat treatment, the lubricant containedin the non-magnetic
layer is easily moved to the surface (magnetic layer) of the
magnetic recording medium, and therefore, the durability and
flaw-resisting property of the magnetic recording medium can
beenhanced. Afterdataismagneticallytransferredbythemaster
10 carrier, a lubricant is moved to the surface (magnetic layer)
of the magnetic recording medium. As a result, the lubricant
in the magnetic recording medium is prevented from being moved
to the master carrier, and the long-term stability of the quality
of signals recorded on the magnetic recording medium can be
15 achieved. With the lubricant moved to the magnetic layer, the
object of enhancing the durability and flaw-resisting property
of the magnetic recording medium can be achieved.
[Fourth Embodiment]
Now, a fourth embodiment of the present invention and
20 comparative examples will be described in further detail. Note
in the embodiment that the word “part” or “parts” represents
“weight part” or “weight parts.”
The materials of a coating (magnetic coating) for the
magnetic layer and a coating (non-magnetic coating) for the
25 non-magnetic underlying layer were prepared as listed below.

The quantity of each ingredient is a quantity per 100 weight
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parts of ferromagnetic metal powder or non-magnetic powder.
<Magnetic Coating A>
Ferromagnetic metal powder 100 parts
Composition: Fe 70%, Co 30%
5 Hc: 2300 Oe
Major axis length: 0.045 um
Crystal size: 120 A
gs: 150 emu/g
Sintering preventives:
10 Al compound (Al/Fe: atomic ratio 14%),
Y compound (Y/Fe: atomic ratio 7%)

Vinyl chloride copolymer (MR110: Nippon Zeon) 10 parts

Polyurethane resin (UR8200: Toyobo) 4 parts
a—-alumina (HIT60: Sumitomo Chemical) 5 parts
15 Diamond (particle size 0.15 um) 1 part
Carbon black (#50: Asahi Carbon) 1 part
Phenylphosphonic acid 3 parts
Isocetyl stearate 5 parts
Stearic acid 1 part
20 Oleic acid 1 part
Methyl ethyl ketone 140 parts
Cyclohexane 200 parts

<Magnetic Coating B>

Hexagonal barium ferrite 100 parts
25 Surface treatment: Al;03 5 wt%, SiOz 2 wt%
Hc: 3000 Oe
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Vinylchloride copolymer (MR110: Nippon Zeon) 6parts

5 Polyurethane resin (UR8200: Toyobo) 3 parts
ae¢-alumina (HIT60: Sumitomo Chemical) 5 parts
Diamond (average particle size 0.1 um) 1 part
Carbon black (#50: Asahi Carbon) 1 part
Isocetyl stearate 5 parts
10 Stearic acid 1 part
Oleic acid 1 part
Methyl ethyl ketone 80 parts
Cyclohexane 120 parts

<Non-magnetic Coating>
15 Non-magnetic powder: TiOy crystal rutile 100 parts
Average primary particle size: 0.035 um
Specific surface area by BET: 40 m2/g
pH: 7; TiO; content: 90% or greater
DBP oil absorption 27 to 38 ml/100g
20 Surface treatment agent: Als0O3, SiO»p
Carbon black (EC) 13 parts

Vinyl chloride copolymer (MR110: Nippon Zeon) 17 parts

Polyurethane resin (UR8600: Toyobo) 6 parts
Phenylphosphonic acid 3 parts
25 Isocetyl stearate 6 parts
Oleic acid 1 part
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Cyclohexane 180 parts

[Generation of the Master Carrier]
5 The substrate of the master carrier employed a Ni
substrate, which was generated by a stamper generation method.
More specifically, the disk-shapedNi substrate hasa land/groove
pattern, inwhich radial lineswithawidthof 0.5 umare arranged
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 away from the disk center. The Ni substrate has a FeCo30at$%
layer (soft magnetic layer), which was formed at 25C. The
thickness of the soft magnetic layer is 200 nm, the Ar sputtering
pressure is 1.5 X 10—4 Pa (1.08 mTorr), and the applied voltage
15 is 2.80 W/cm®.

(Sample 1)

The ingredients of the magnetic coating A were kneaded
with a kneader and dispersed with a sand mill. Similarly, the
ingredients of the magnetic coating B and the ingredients of

20 the non-magnetic coating were kneaded and dispersed. In the
dispersed solutions of the magnetic coatings A and B and the
non-magnetic coating, 13 parts of polyisocyanate were added to
the coating scolution of the non-magnetic layer, and 4 parts of
polyisocyanate were added to the coating solution of the magnetic

25 layer A. 5 parts of polyisocyanate were added to the coating

solution of the magnetic layer B. Furthermore, 30 parts of
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710% e! " & ()- *110%! & (Jample 16)
Sample 16 is the same as sample 1 except that heat
treatment after magnetic transfer is not performed.
{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 70°C.

{Sample 18)
Sample 18 is thesameas sample l 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
quantity of isocetylstearate added to the magnetic coating A
and the non-magnetic coating, listed in Table 5.

20 The kindandquantityof fattyacidester in themagnetic
layer and non-magnetic layer in the 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 durability were evaluated by the following methods.

(Quality Evaluation by the Number of
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% 10% x!: & ()-:||obUdl ['!110%!& ()-10:x!:10:x!:10:x!: 710% x!': & ()- F
S310% x!: & ()- SigoehrdragsfgrredySheqpwl xi: & ()- 1d|[: bual 1110% "' & () -
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1200 61 & ()-d] U] obOa! ToF P99 85 3P B B aGR R atet & Fine sasrdipag (1 .
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1R &'8' { F?%%%%Rﬁgg(fﬁ by 3ok E&)%)E%‘ifo!m[?fi%y%-v LADYKR x& ()

SI1I0MR & ()-Y { abedldescH 18R me3RdAIR &elho sBFWMRWEs (¢ontifublOR & () - &

5 transferred. The magnetic transfer to the magnetic recording
medium was stopped when the level of the reproduced servo signal
was 2dB lower than that of the signal at the starting point.
At this time, the number of signal-transferred media was
calculated.

10 (Durability under Cyclic Environment)
For each of the magnetic media of the obtained samples
1 to 28, a signal with a bit length of 0.3 um was transferred
by the generated master carrier. After magnetic transfer, a
signal was reproduced from each of the magnetic media with an
15 MR head of 0.5 um in track width, using a RWA1001 type disk
evaluationdevice (GUZIK) anda spin stand LS~90 {KyodoElectronic
Systems) . Themagnetic transfer tothemagnetic recordingmedium
was stopped when the level of the reproduced signal (TAA) was
2dB lower than that of the signal at the starting point. At this

20 time, the number of signal-transferred media was calculated.

25
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ferromagnetic powder.
4. Aflexible magnetic recording medium to which data
is transferred by being brought into intimate contact with a
master carrier which has a magnetic pattern corresponding to
said data, said magnetic recording medium comprising:
25 a non-magnetic substrate; and

a non-magnetic layer and a magnetic layer formed on
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said substrate in the recited order;

wherein said magnetic layer 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 group consisting of
-S03M, -0S03M, —~-P=0(OM),, -0-P=0(OM)2, and -COOH (where M
represents a hydrogen atom, alkali metals, or an ammonium salt);

and wherein the polyurethane resin content is 60 wt%
or greater of the quantity of all resins in said magnetic layer.

5. The flexiblemagnetic recordingmediumas set forth
in claim 4, wherein said >ne kind of polar group is in a range
of 0.1 to 0.5 meq/qg.

6. The flexiblemagneticrecordingmediumas set forth
in claim q, wherein said one kind of polar group is in a range
of 0.2 to 0.4 meq/g.

7. The flexiblemagnetic recordingmediumas set forth
in claim 4, wherein said polyurethane resin content is 70 wt$%
or greater of the quantity of all resins in said magnetic layer.

8. The flexiblemagnetic recordingmediumas set forth
in‘any one of claims 4 to 7, wherein said polyurethane resin content 1s 100 wt% of the
quantity of all resins in said magnetic layer

9. Aflexible 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 said data, said magnetic recording medium comprising:

a non-magnetic substrate; and

a non-magnetic layer and a magnetic layer coated on
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said substrate in the recited order;

wherein a relationship between the Moh’s hardness (X)
of the surface of said master carrier and the Knoop hardness
(Y kg/mmz) of the surface of said magnetic recording medium is
represented as 1 £ Y/X = 7.

10. Aflexiblemagneticrecordingmediumtowhich@atd
is magnetically transferred by being brought into intimate
contact with a master carrier which has a land/groove pattern
corresponding to said data, said magnetic recording medium
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
non-magnetic layer contains a{first lubricant) in a range of 1
to 20 wt% of non-magnetic powder contained in said non-magnetic
layer;

wherein a second coating solution for forming said
magnetic layer contains a (second lubricant)which is 1/4 or less
of said first lubricant in quantity;

andwhereinsaidfirstandsecondlubricantsareliquids
at a temperature at which said magnetic transfer is performed.

11. The flexible magnetic recording medium as set
forth in claim 10, wherein said(first lubricanﬁlis in a range
of 2 to 15 wt% of said non-magnetic powder.

12. The flexible magnetic recording medium as set
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forth in claim 10, wherein said(first lubricant)is in a range
of 4 to 10 wt% of said non—-magnetic powder.
13. The flexible magnetic recording medium as set
| forth in claim 10, 11> ohr 12,- 'wherein said second lubricant is 1/10 or less of said first
5 lubricant in quantity.
14. A method of fabricating a flexible magnetic
recording medium, comprising the steps of:
stacking a non-magnetic layer which contains in a 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 coating
solution being 1/4 or less of said first lubricant in quantity
and also being a liquid at said temperature, on a substrate in
the recited order;
15 bringing @ master carrier, which has a land/groove
pattern corresponding to data to be transferred, into intimate
contact with said stacked body to transfer said data to said

stacked body; and

treating said stacked body with heat.
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