a3

0 098 697 Descertlon Techm cal Field The |nvent|on concerns .a magnetlc !
recerdi ng medi um the magnetizable coating of 'which is protected 5 by an i
adhgent covering which acts aig @g ricant and can al so act as a barrier

agai nst air if the 3 zabl e coating is subject to

oxigg;cauigg.nf The invention especially concerns protective coverings for

. metallic thin-filmmagnetic recording nedia. Background Art ile

| hin-fil d d Back d Art 10 Wi |
théeq’f'agﬁétewzabl e coati ngs of VI rtually all magneti c recording media now in
G T e o S T LT Q‘“F“%f“é%° St ppeganic
b TS At HcoBBUL bt b 0k b CrtlTal e & h\%cféﬁ T S'}'l%h medi um
lsnrmrahmﬁlgm{:h@grk @E&&nh&ﬁa giblmt. nowN or mati oh tan be

recorded nore conpactly on metal lic th| n film rragnetl c recording nedia, but
su@h‘*ﬁ@di“h‘*@re hi ghly susceptl bI e to abras| on when m)ved across a magnetic

“r ecor nety atagscH raily e Yolinc] ﬂ%" ég'f‘ﬁ"\?e covering’®
magn t |cle sp sed m af rathe a ) ti an be e
15 g hq@ fis ﬁJtﬁ&r&,e ki L HAGw fianfst.' Bi nst
COloh @rf‘etaﬂ]ia uu.pmm iﬁmﬁdﬂe&r&lﬁg abdi.a but such medla ard Dighly Su ’b@ﬁl& SerNQm 44, 787 -
Bmmeteacrcasls a)magNme ré& o3, 1bd@ Heh@l ayh mello. req’&;rBS@nelﬁﬁl of @Gratdctive, coasrmdg No.

-’54 pal{ix h agtal Cta'r §§‘v wéna/@@neigsrr? e@°'b?><pﬁ%{f%ﬂ°laffc thin-film 18
”a%‘?}gk C ?ar gf etaIF) ih?aﬁ‘ﬁ rff Mﬁ%ﬁ@%@élt% scl Ose_s a
- nommwel erTs )ra.s RBOREHcGhiR BRI 18 Al WP WRiEh AprBbahpct i ve
CO\tec‘ehﬁthM)du 16b bd éiaﬁedmﬂy es4a8.0irdikd gértMSIQﬁceUﬁagnédﬂébll atprk, this-Blinatcatingageet | zabl e

20coaph hag%poretsmtmwwm wmamahlgsﬂcdms @y be anwbddav@hqocﬁrtw arqTh@re pisihchoveonve nt i onade

KLul?P’PB ‘%’L}{?E ?B?ds es%e tec re e SI| m)ved 0 by
or $°E’r§§ rae»ﬁ,.c G LRGODEE Al H B i o R ?‘Jﬁ’ "Lﬁ%i?' 0s et
PEHcOSRS 3., Bﬁ\@fﬁrﬁfg@\ét\é@h-@@{ﬁé‘br&@d Qk am&l e'c@vent'm gﬂ\eﬁ@-'pe ic
251 e@tmvdAmgelrmckaranwalacmommamlthas ofithé |psgurdio idyer mﬁescﬁlﬂeuss p:pmelndca-tm lort' 1S 25
si mirpesgld innrewet';zsatllqei?r'%? @ fefin P%@eﬁr‘irg@;s';qagoqth'enml é'enqrethpragr/tswrpe@e ‘trhea
cliye
o L L L L LS o S O B e gt
vo, 13 il T ol LT ey T the REgRERgNet i c
3o| aywtlng sausrdﬁssdpnhﬂi daao@awmdbengnahdnbﬂrpraécnve coxbrirgh ﬁ'\eﬁiﬁdi)hﬂl/elsmﬁéuﬁﬂ§e In 30..
us ehidrm|thitkpessessto dref ienexdrding wmifaimitp oven theeeathre iagsdtign@dtingf no nore than a few -
'°3“H1E“°" séfﬂdemf"i"!" qd§"aﬂa§'eulstamgfte@zaefefce?ﬂnaﬁhﬁ 'F‘b fRd ipn

fI l r
ﬁ(r)\reégs%j ‘gﬁ %@&Eﬁiﬁq : mgﬁm ol mi@g ;'3*;2 'fa%’; ‘lbge%iwé Joold ssl gmat
35 d h3 e d
P e e e e S et 010
o eri u Sie *
as 28 € w&sﬁzqrﬂnq Kb e corysepgrae: ’F’?}E'P i g fﬁg%d%;g:mf h252 hs
Sufa?I ng% Qn, much les f:g ttvg’”x&i)r ql': amst OSlOn rom ex Qsure to all.
40 nfilm ‘maghéti

anél %&Mfeﬁ:s o8 GRENLddGobY frRfML LY over the
ent:bituiGedee tdr fmgreddd thedurduil kw&g .anassm ASgnatic@ed>INRBAtY g3 8peciMg fdpar t i cul at e
nmagetactvalbeinvaRb raagsedave al so been used in efforts to prevent danage to
Veetallic thin-filmmagnetic coati ngs Anbng a w de variety'of | ubricants

de\Pé"F' “d°ff"’ rt| ulate, nagentic ordin dia are fl ted
eyl s iy TR B S50 LU0 Bl B RRL S e
.4, Z&En&é&%ﬁn&:hmf&@n efisciated)in tﬂ_d‘]erltf}ad’rﬁg’harhbvél)I’cb\daghc[sgalﬁbobrﬂm uﬁprémel 7 of the
35 ifbpicatipn otzhast@hleee@etmt\etsmﬂmmbrt| cants vverg applied to ghe nonmet al I i C
corg{in { e | Qvi rec I
E/T ag*;;"m M ?"Eﬁéfﬁ?‘% J“”’@ﬁf"éﬁﬁé‘f‘ fi 'ﬁ‘;g e %kff% t”?ﬁ,zech.n (Rt ﬁ?
3’ er la olprﬁ I-hpet &lft g
S UGkkghdt eﬁ:‘éatﬁ:gmglbe hﬁrﬂeﬁ\g@{adﬂr@n Bl bsﬁ‘a&l by W&agH: B »M\tn@ %n@fdﬂreCt
e theflefocyelid foilymekizdbla ragmet haging @ ploradty: ng:m&tlzabgsettamucm Ftunssburated goyps nuch I es s _
ef fap¢egrigeropdi 'Y.‘)?Qa‘eﬁ P& vmght:@irvm'sarw"ﬁ FYPRNEN Q‘H’ra@ °t"i§' 'aver of pofymer,
55t h|”f?° F'F :r’iréﬁor‘iié‘trlg@ dﬂﬁ (ﬂe‘c’;ffh di” oAy i& 'a§ a"I’"h Vimva(gscussed )
ye efng uoropolyet er co- g
QF Saidt firsliayer, andHthvin@R deﬁk’:b«r&gol & Qo oot | wmaq o ility of (
pal‘—t-GaE‘,m—atrdﬁeitM@GmﬁBgﬂfe@é duBscHBC$ ididpgndeoll ih BEE sucB SPICEH it eyfrfuen 54, tp- act i on ¢
us ahigknesg jotisais qopermo det exceeling 8000w IsEd ofondmere oft theptwo4dyers being pdTVreerpefélsent

50 . |

% nvéhiiieaAeieg ds‘ésa%’;“@ af'@g | ow surface ener adherent . covering 60 &
T R O S G i A
ﬁ@tﬁéﬁ&h@ﬂv ﬁirhan{ae tH %Br’oy SNevhet béeR \4piied Hivec have \

beeme rdagiaeﬁzelsecbatmg #riighdan pobinedifeli in fveBynonmed of mvgreatagﬂhaiosothp beﬂmadre [ rrpr oved
65 | ulpelvetherisegments tenaite femalndn placeyapetoriesiphiedinaomavedebiontyy or anstsrrel tagecersiing f i rst 65
aspect of the present invention there is provided a magnetic recording
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| ayer being insoluble in 1,1,2-trichloro-2,2,1-trifluoroethane ("Freon"
113) ... 'The thickness of the conposite covering is conveniently controlled
by thé<proporti,on of solvent in thept@egdsgzte sol utions. Coating
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preferred are styrenes, especially al pha-nethyl styrene. 65 I f either
nore than 20 parts or |ess &Q%%:S p@rts of the vinyli: nonomer were used in
maki ng the inner 3 0 098 'TEY 7 the ©bMS5FTEM W energy covering
woul d _have | ess endurance upon g pgat ed passes acrg@ss recordi ng heads. Best
resul % are obtained with approxi mately equi-nolar arnounts, e.g., a 16 to
84 weight ratio when using the preferred al pha-nethyl styrene and hydantoin
thexaacryl ate. Preferably ghe,conmi—bheasei gint s.ceE—saini—+ononers used for
the inner layer is enployed in ambunts 5 rangin% froml to 40 parts per
part BY wei ght of the perfluordpol yether nonomer. °If that ratio were | ess
than about,L.teis hyarbddf of MR&SI veness and the adhesion to the underlying
'subst rat e anthedeperrried1@n@échianansaumd lperfibeogdlethgeatngmes dunee tavelUseforfula
wei ght ratio greater than about 40 to 1 would be inefficient of the @gw
r

materi“al for the inner |ayer. Peréi-0Gf&p+erRetmBnoners preferred

maki ng the, oufeh il A&k fabtobiea mgf'nto%s@%w RULEAGE of BndorRPaIsG¥ute®Y&HildRg Of
the i nventéttglﬁnllﬁveangﬁﬁrfu@fomé hHeh&oky backbone repeating unus, réspectively, n and( &) having
wher'ei n Q icdepindetySaldes) alr yxa@ipiez &rbyh @ tgr@UNdabd @mihedh it 02AtcHhi n of random y
di stri¢put ed penfileaof eelvirkyizetp%;qqrﬁuorowiafﬁi?e;,smfflfﬂ“}z]j <|r|f§pgajiqr@ Sﬁtﬁﬂggﬂatﬁ *gdeaﬁ of
PRERE ). hehael R A Db SERME e
repeating \)‘,Hﬁéha%g;gpfgé lias a val tie trom 1 to 80 such that the segnent
preferably has a nunber average nol ecul ar wei ght of 500 to 20,000, and Z is
[err] sor Q If Zis not Q it preferably is [err] [err] or [err] Typically
t he perfl uoroal kyl ene oxide units wll be [err] and/or [err] 20 It is
preferred that the perfluoropol yether nonomers have functionalities within
the range of 1.5 to 2.0 in order to provide coval ent bonding at both ends
of nmoss of the segnents. '
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’ff erred perfl.uor Oepol yet her nononers ‘are the ethyl enically-unsaturated
“noHomers disclosed in U S Patent No. 3,810,874 (Mtsch et al.) and U.S.
Pat.ent\Do. 4,321,404 (WIliams et (i.l vvherel n Q of the above Formula Ais
selected from 25 [[err] where Ris or met hyl . These preferred

et hyl eni cal I'y-unsat ur at ed perfl uor opol yet hyer nmononers whi ch have the
formul a 40 [err] (B)
wherein Qis as defined above and mand n designate the nunber of randomy
di stributed perfluoro- ethyl eneoxy and perfl uoronet hyl ene oxy backbone
repeating units, respectively, n and m having i ndependently val ues, for
exanple, from1l to 200, and the ratio mnis 0.2/1 to 5/1. 45

Exanpl es of pol ynerizabl e perfl uoropol yet her mononet's of Formula A useful
for making the | ow surface energy covering of the |Ilvent| oy are those of
the follow ng fornul as where here again, as el sewhefe t he¥

perfl uoroal kyl ene oxide units are randomy di st r Bt thE\a gi ven nunber (a
subscript) of which are average values. 50 55 60 6 ﬂ4 £098 697 [err]

0 098 697 N [err] 0 098 697 In addition to the pgrfl uorépol yet her
nmonomer, the solution used to apply the outer coatisg mﬁ/ gontae_inn one or
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wei ght percent.of said outer layer is said segnents, the weight of said
inner Fayer being from1l to 40 tines that. of sai d-outer layer, and the
thi ckmegs of said covering being | %€‘ £ange of 10 to 100 nm Exanples The
invention is illustrated in the f I? %% exanples. In these exanples, a
"Corrosi on Test" and a "Scratch Resistance Test” were used to eval uate
sanples. In the "Corrosion Test", pieces of magnetic recording media 5 cm
in length are placed in a chamber at 25 90% RH and [err] for 48 hours and
are then exam ned under a m croscope for evidence of corrosion. If the | ow
surface energy covering of a netallic thin-filmmagetic recording nediumis
not fully effective, corrosion will be present and appear as tiny col or
discontinuities. In the absencé of any protective coating, a netallic
thin-filmnmagnetic recordi ng medi umywoul d experience a general col or change
i ndi cative of overall corrosion. 305 In the "Scratch Resistance Test",
a test piece of a magnetic recording nmediumis nounted on a mcroscope
slide and contacted by a 1.5- mm diaffet er sapphire bead under a | oad of 85 g
whil e being oscillated at a frequeng of 100 cycles/mnute (1.67 Hz) and a
stroke length of 4 cm Tine to faille is indicated when a scratch first
becones visible to the naked eye. Egth of the exanpl es enpl oyed the sane
magneti c recordi ng nedium 1. 35cm i nzwi dt h which had a 35

bi axi al | y-ori ented pol y(ethyl etcﬁzphthalate) fil mbacking having a

thi ckness of about 0.02 nm arR. an a?un1nun1th|n filmcoating on one face.
Over—t hat coating was vapor-déposited a cobalt- nickel -titaniumalloy to a

t hi ckness of about 100 nmto ovi d&, a magnét i zabl e coating. n each
exanple, the materials, used t make&t he | owllsur f ace energy covering were
applied by dip coatlngm S dg& |bed3%y C. Cﬁ Yang et al., Thin Solid. Filns,
Vol une 74, pages 117-1 (198 . I nQach ex§nple the second sol ution
contained 0.1 g of 40 2| Perflugropo@yether per 100 m of solvent. For
pur poses of conparisong|sanpl es of gever e=fpgnetic recordi ng nmedia were
prepared using first sglutlon§%mnthﬁand mntbout the vinyl aromatic nononer
(viz. al pha nethyl sty®. ne) requure& by thlsqlnventlon In the exanpl es,

all parts are given byghei ght °46 E&anples Q,and 1A Exanpl e so First

sol ution: Y & 1A di met hacryl at e of
hydr oxypr opoxyl at ed 0 4 g u 0 502@ blsphénol A 56 al pha-net hyl sytrene
0.06 g 0 nethyllsobu yl ke&pne X 100 m 100 M 60

The magnetic recordlngg dlunEMas dﬁb coataﬂ in the first solution and,
after being allowed to dry for'a feﬁ second? was di p-coated in the second
solution. After a few nore ge@bnd T@r dry| g, these coatings were
subjected to ultraviolet radi al on |.:h a vacQum using a BTC Ascor Vacuum
Printer 1601-11 (Berkey Technigal , Ehrbaa&jfcallfornla) usirng a 2 kw -

Addal ux nmedi um pressure nercuEy Ianﬁ No. 6-02. Ascor and Addal ux are
trademarks. This pol ynerized_the ged& ings tP provide a conposite | ow
-surface energy 65 coveri ng aboét 30 nrﬁ‘:‘thl ckness. 7 0 098 697
Exanpl es 2 and 2A Exanple = &

X % %
- = =
L ]
L]
s o >




. First solution: , 2 2A
met hacryl at'e of hydroxypropoxyl at ed 0.45 g 0.50 g isophthalic acid
o .. al pha- net hyl sytrene 0.05 g 0
et hY¥Fi sobut yI* ket one 100 M 100 m 15
ampl es 3 and 3A Exanpl e First 0s098t 87: 3

3a 20 In addition to the pedfluoropolyether monomer, the solution used to a . i
3 , ply the outer coating may
0 hydantkidioRe 51a%dt6 EdpbRiBrizable monomers of other typbs4rflarfbunts uét ol 20% by weight of
pha-theedutey lagsrt Haaveeer, the composite low surface en@gy)@veging is nibsPdffective if at least 75% of the
et hy | \q/a'gjtbgft:}yq ougs faygrds provided by perfluoropdlyethe)@gnignts. Usqlg cpgolymerizable monomers
5 aﬂi@:s%r‘ egsedﬂﬂ"‘d& Acrgl@ and methacrylic esters, amides, and urethanes, and vinyl ethers, esters, and
otycles.

anmpl € The magnetic recordin? medium_according to the iﬁventioﬁlmgti BeSturtRR lchdritized by the
featurd fratisaieinharQivgl Btaa iBbiubk POy bad&R of 80 to 95 patts By Weight 1,3biSO (20,235
s’ h dimiadry!gxyloxymethyllethoxyl-2-hydroxypropyl-5,5-dimethyl-2,4-imidazolidinedione of the dimethacryl-
3 ' VRN d bisphenol A and 20 to 5 parts ‘QFZ%? t glpha-met 2 - anfhiatd\aute
08 pmi%eﬁﬁ;g_%%wﬁ%yb ?%J?yt?ner made from monomer having perf uogc‘)polyrghmggmm v%hich itsdy:1 Ket one
The resul tant nagnetic recorOdargrmACRORErt-he foregoi ng exanpl es were
ub; ectqeed_ to rtldtlegq"ECor;n%m onis;l'_est " ancil_ t he "tScr atch Resi st anc? Test" with
r i ni © m ran ;
hé f Cﬁe mbr%gave[réage fnrliﬁebulgra v?gl%ht §E g%fzgmen |gsI i??hae?]r?n%e oglégoqgh 1%(%0(?8 aﬁd%?szs‘?gg- of six
_eSt S.w t percent of said outer layer is said segments, the weight of said inner layer being from 1 to 40-times- .
Resul tikat of said outer layer, and the thickness of said covering bethg Re® &l tdhge &110 to 100 nm. Cor r osi on
ratch Resistance Test (Presence of Exanple (Tinme in secondd to
ailure) tcorrosion) so 1 320
Examples 5 1A ]

. 12
ome 2 The invention is illustrated in gyéollowing examples. In these ew&s.s'«zs"Corrosion Test” and a
1 ‘Scratch Resistance Test”” were evaluate samples.

® 2A In the “Corrosion Test”, pi of magnetic recording media 53941 ledgth are placed-in a chamber at 86
SlOFfe B0% RH and 60°C for 48 hours and are thed Bxamined under a microscope for evidence of corrosion. If the
onme 4ow surface energy covering of Dmgtallic thin-film magetic recordigg meediyym is not fully effective,
3 corrosion will be present ast% eaf@s tiny color discontinuities. In the absence of any protective coating,
c

8 o Tolgtlodim exenetc ceorte WO “REGPEeTYe ASTE SR BRI has a

\ .
ok i Ci %nthe gtcrsftéﬂ' Rdsis@RceOfesld, 2 tedf pib@Sst adBadiBSidéRdindWeditrd id Melidtesh St andar d
et hodnigkbiSbpePiiitie 47 dobiaRted by Armdmirg-diambiat sappidile bBbdivrdiar albad pisESigt wiile being
o rrpar?&?;'i% %@rg pesgy 120 cvc'gs@smté%tlﬁ GpH2)nep agtpredensifeel 4am: Aine tedwfyessPte | ow
g f ac¥ Bl SO R e e fﬁ,‘% 4o SR 3t KRR o B GuR IEL A
& Nésn- ToidxRIIBHERRY lpGly(eﬁQle rEfhtr3REE) mmgman had¥ing Q3 iﬁa‘eééﬂotf bt 0.04 Mkl @n €at e
§ UDr i cauniinin thin¥eém S a4tid g TR BAE facdl Hvérhdt Beatih® WeQGlptreHepasaaDd &dalt-hitiai-itanivh eat e
Bci ng allowte b thidknreswf abeut 1 0mart pfopide papdnetizablataatingnigesrhiesannis the diategelsesdfia. Thi s

low ver li i ingjas i C in
-'”Ve@ogpﬁ,xq, 80!5y?§3,?§£§ q?f—-é% !'mmn qeg%)lg g)gﬁn?p ,a%e s(§:§o'cri:<? Eo utuorf%o%f;%e %q %hof of
.. 0 Perfluoropolyether Il per 100 mi of solvent. ' ey . .
For purposes of comparison; samples of covered magnetic recording media weére prepared using first

¢, solutions with and without the vinyi aromatic monomer {viz. alpha methyl styrene) required by this
~ invention.

In the examples, all parts are given by weight.

Examples 1 and 1A

Example
First solution: 1 1A
) dimethacrylate of hydroxypropoxylated 044 g 050g '
3 bisphenol A
. 55
alpha-methylsytrene 0.06 g 0
_ methylisobutyl ketone 100 mi 100 ml
-_ 60 The magnetic recording medium was dip-coated in the first solution and, after being allowed to dry for
a few seconds, was dip-coated in the second solution. After a few more seconds for drying, these coatings
were subjected to ultraviolet radiation in a vacuum using a BTC Ascor Vacuum Printer 1601—11 (Berkey
Technical, Burbank, California) using a 2 kw Addaiux medium-pressure mercury famp No. 1406—02. Ascor
-15_65 and Addalux are trademarks. This polymerized the coatings to provide a composite low surface energy

cavering of about 30 nm thickness.




75 seconds, and showed corrosion over all its surface in the "Corrosion
Test". Its coefficient of friction was 0.29 to'0.32. To another piece of
the sak® nmetaiii.c thin-filmnagnetig gggcegod ng medi um was applied by -:
di p-coating .a solutiion of the hydroxy-term nated perfl uoropal yether polyner
of Exanple 1 of- U.S. Patent No. 4.E2@migFndPhis covered recorded nedi um has -
a."Scratch Resistance" of about one second. C ains 1o magneti c recording
medi um havi ng a magneti zabl e coating, the face of . is covered by a
coverisng, charact erimgedoiuiod:hat sai d covering canprisesaan inner |ayer of
pol ynmer, insoluble in nmethyl ethyl ketone, bei rg—€oated—onto said
magnet i zabl e coat i ng{‘f“%‘hﬁcd’!%?)?yM%’PxVB@IPH’g"ai‘P&de Pgﬁﬁn 80%%48 95 parts by wei ght
of a filmforming ar ot "@"6¥%het erocyclic pol ymeri zabl e nonomer having a
pluraldty of polynmerjmaklethwyis@tday| eni cal |y unsapydsg gt edg groups and .
correspondingly 20 to 5 parts by weight of vinyl aromatic conononmer, and an‘
outer |ayer of pol ymesthvlipapgtylkebine in 1, 1, 2-tri ¥k o-WOMI1-trifl uoroet hane,
in contiguous relationship with said inner |ayer, said polymer of said
outer ,Jayer being made from perfl yoronaiyayhgr nonomer co-pol ynerizable
wi th the nononers of said first layer, and having a 25 per f 1 uoropol yner
segnent which conprises a plurality of [err] repeaExangleunits, where
subscript a is independently in each such unit an integer from1l to 4, the
thickpess of said cd¥& W0t exceeding 200 nm> sai d_fbnomers of the two
| ayers bei ng pol ynmery, dathih Rexaddistef t er being apphped g said magnetic
coat¥ng. 2. A magnetic recordi ng nmediumas defined in claim1 further
characterized by t heldheatethyytrdnat sai d 30 peePdbur opol yet her segnents
conprises [err] that is a chain of randomy di i but err] repeating
uni t s where subscr i PEMASIUY 8B endent 1y in 3§6°rm£acﬁ°g§'{1'ch unit an integer
of 1to 4 and k is such that the segnent has a nunber average nol ecul ar
wei ght of 500 to 20, 000. 3. A nmagreeérmgesseadndi ng medi um as defined in claim.
3 further characterized by the feature that said perfl uoropol yet her segnent
is 40% [err] wherei #°MP%nd n denote randomy
di stributed repeati nguljtis,.and the ratio mn i 0.2/ 1440 5/1, and the
nunber average nol ecurar werght of said segnment—is-.800-to 10,000. 4. A
magneti ¢ recordi ng niddetbareese ofettiondaled N cl ai m D47%ug t heB0 c¢har acteri zed by
the féature that saidvigenol$inyl aromatic nonomer is a styrene. 5. A
magneti c recordi ng I ined in claim thgr characterized by
the feature that Sa{%?ﬂ\g%%@%ét%?\é al pha- net hyl ?t"g”lﬁ%ne& 6. A nagnetic
recordi ng medi um as dahyisaaty Retakai m 1 furt her 1ohar acte@miized by the feature
t hat ®#he perfl uoropol yether segnents conprise at |east 75% by wei ght of the
out er | ayer Théfdsultant maghetic AeddRIENYGhddR of & Bdreljoing e tliléesWensSsubi@éted B ahe TToBdsiinm 1
fuyther cTeat’acd e SeaichResistaacefTest! witlethe frdibwiga reduitseipaiet Scrasdh|Resigage’| yatyeiissang - .
netdl | i c IBEgR ¥fispaietoati ng. 8. .A magnetic recording medium as defined in
claimed further characterized by the feature that SResdtswhgnetizable coating
conpri ses magneti zabl e particles cirargch ‘;ﬁf‘ga ies(t: bi n&%?nség‘bf A magnetic
recording medi um as degjped in (ﬁsjngli,{ge nEHIE‘fQﬁJ’re)Cha RRb&d) zed by the feature
that said 55 per f | uoropolyether nononer—has—a-—fuhet+orality of 1.5 to
20.0 es hylenically unsaturated pol ynerd2gabl e groups, Nemed by the feature
that the anount of said aromatic or heterocyclic nongner used for said
inner layer is 1 to 40 Barts by wei ght''per part by wei%ht of said
per f | uoropol yet her nonogrer used in saiggouter |ayer. nd@ A magnetic
recor@ging nediumas defined in claiml further characterized by the feature
that said 60 i sol ubl & pol ynmer of sai48 i nner | ayerSeme nade of 80 to 95
parts by weight 1,3-bis_ 3-[2,2,2-(triagLyl oyl oxy-
met hyl ) et hoxy] - 2- hydr oxypropyl -5, 5- di rc?ét hyl - 2, 4-i mi §8%0l i di nedi one or the
~di net Qacryl ate of hydroxy- propoxyl at edzgbi sphenol A gk 20 to 5 parts by
. wei ght al pha-net hyl styrene, and said insoluble polyner of said outer |ayer.
is made from nononer ha%ing a perfl uor®@pol yet her seghergt which is :

4A 232 Some
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65 9 0 098 697 Each of ,the eight nedia of the foregoing exanples has a
coefficient %t friction of 0.2 or less as neasured by the Inclined Standard
Met hod ANSI PHL. 47-1972 of Anerican National Standards Institute.
Conpar ati ve Exanples 5 I nst ead of gbg9g8gegyovi ded with a conposite | ow
surface ener Y, covering as in the foregoin exar’%l es, a |ece of netallic
thin-film D ncfutr?gd S‘f‘%g ﬁgffvﬁg“@ﬁ(@sﬁ;@ sﬁ?p@gof encan of e;t:t éa Ir'al‘gﬁ? ?ﬂnée‘iftged >
| ubricant in the T For regol ng r] i°thi um of eat e
being a well - knovvn I ubr| cant for partcocrtﬂaat.ee mgnalail c recor d| ng nmedia. This
conventi onal.| y 'isteed pio@ine dravaedwdr meprmmpsitelow hatice Bergarederifessiisthafrcabing pxafiples,
seconds, and 3P ﬂ‘eE’B'FFs’t?‘sf"g‘h"”iﬁ/"éﬁ'ceQ‘qud'PQlE'e@Emg‘é %Cﬂa“& "::o’\*v%‘g'f;:ll"gﬂeﬁ '%@g&;g
[t coef 11 of Lt LR B IR L WD e L D R
sane netalligs ML WBHRELL:6n HREAT |sﬂl%c hdHBoYaSoraelt | 18Eo lentoffncnon was
di p- coaetltag @2wolosei on of the hydroxy-term nated perfluoropol yether pol yrrer
of Exanpl e oﬂOPJ‘@e'P'a?@rﬁtheRU"e'Ztetz'ti‘?fh%f&“ "TPW%'C@GVQWEG‘GF'E@GY%IERP“PM dipg

" Scr 4t ch @5&%@;;9 R e T s e S o L
recordl ‘ng nedr um a rra ne |za ["e"eda the Tace o
covered by acgiaeri ng, char acterl zed in that sal d covering conpri ses an
i nner l.ayer of polyner, insoluble in nmethyl ethyl ketone, being coated onto
sai d. nagnetlzaﬂlé”@@a‘t“icr‘i oraifg; g ﬁ‘éftg pep "ﬁ’ﬁt?ewt"t"s B@CFGf ‘9‘5 rc?‘se’
vel ot sof o BRIAGIEACTE %L”é’fféﬁt' b L N 2 V'
haviyag §a 30! Lkak:t ¥ Sfenp rYiFg! B ARLE or Q\E Ptk GR Héniéﬂﬁaa&t .t&té% ag’hQLbO%lu

g ondi“nghiymeridabled ethylpaitdls ub;ammeg latoupd and d:bydesmmnm ¢ m:arnsmmmeweugtand vﬁhm
out er’ Isayer FPmptis| oprrenomerand|anglter |aperlof poigmery ingtplig 0-12‘ erlthQrm?ﬂM@‘M@@ﬁtIam'n
in con i guou"é’ Ylody- j 'ﬂﬁ‘é’ﬁ?’p" Wit Hpatdainger 'iafﬁ'ﬁ Fa"t 'é?"e' b5 ﬁ{'ﬂe ?m%gtaae from

mongmer \_ meriza mdnomers of ald irst Ia er,_and, having a

out er )ﬁé&’a}"@ofﬂ@ﬂgaﬁre ttm t h'en%’b s@rtptals

¥ uoropoiyether potl
fayer Ewmagop G b AbitRL Iaﬁsagp
with t§e nonadekesdedily Hdath kuchSinitlad)i@bger 3dth NEVA, NBE tickiss opﬁtd‘ KRNk YkBEding
segneng whi c?P0conprid siescraerpbiuraiwot!yyecf befrgrmolymedsea at simgfiertietng, apmheltcesald magnet-c
subscrgpt. a ?@'“?Qﬂdependentl in each ch unllt an I nt %%%r from1l tfo
thi cknfss, of 52 I AL sirdne w? e 00 sn hPearaiER B e e peee
Iayers:beln po n Situ after being applied to said magnetic

. 2. A magnet i c recordi ng nedi umcs.aetiFned in claim 1 further
char ac ._gerl zed b.¥ then ffegt ur e that esal d 30 %rfol ur opol yet he'r seg mantsntl -
: el[’ erac g)u?c n(;tggng‘mg?grgraﬁ Sn ép%\r% hgtfj:?tﬁ;tt %%eg%nerggtw %ﬁ?jv?!a p molec:ul%e e:éht
4 and 3KA infagdii6 Recbhitly +Hdiurs 6PHERREd A RBINA3 AUHIBEIhaRWEHAE By tRRIf@RUH Bat said
20of S506rwradOly@B8.se@nenhismagnet i ¢ recordi ng medi um as defined in claim

per characterized by the feature sa erfl uoropol yet her segnent

2 éyo“'%&?ﬂ"‘vd‘t%ﬁ@?’ﬁﬁm and n denote

y di Stﬁérhhltrest,dne@a.atel o &iStrigish fePGuth@limi@ o8k Phel SudmaY id 029 1954, andikh
fher antetiteeeveragk @mitcalsr Wedig bt saaf segmbrd isapgnernoons 800 to 10, 000. 4. A

magnet§c recor di Agageic mmeﬂmgdﬁdweels fafined iniclaiml 1 furthetheberagtadred oY ételfmde it said

l ro, 1M mer,
At tre ¥R 13 el %je l% record@g}y n@eftnec’ in.clat nE}furth é%arac nzedg the. fea'et\t e bhat said
magnet#c rec ll"ﬂga,lgﬁéj}n g rdiel 1 Ned® Fher Gharact eri z

the fegture thal asfighetlrydoRit® hédigh Y defiied hydnaustmnmrbechﬁaczeﬁzda&gn&t feSture that the
recor ogng neckriuvrapelyetbén snerdenmgommsmtleaisuﬁt’/hwwmrmoamb evtezlegbrby the feature
t hat tghe*perfl Jof enc?emefd P 3s d*lf'ﬁ ipiceim 3 furthanhpragmgzeg) by (e fettre et said

¥ neti ating | -fl

Eer 1 a8 R0 onetic reco dfn §$ L Qafth DR BB @508 5] G Lhed D that said
T UT tAGine@laB BosG barRl] ymtatwen B dhiBed MBh oAANY pincor

-3 9. A magnetic recordmg medtum as defined in claim 1 further characterized by the feature that said
§ 55 perfluoropolyether monomer has a functionality of 1.5 to 20.0 ethylenically unsaturated polymerizable
i groups, and by the feature that the amount of said aromatic or heterocyctic monomer used for said inner
layer is 1 to 40 parts by weight per part by weight of said perfluoropolyether monomer used in said outer
iayer.

3 10. A magnetic recording medium as defined in claim 1 further characterized by the feature that said
. 60 isoluble polymer of said inner layer is made of 80 to 95 parts by weight 1,3-bis 3-[2,2,2-(triacryloyloxy-
F methyl)ethoxy]-2-hydroxypropy! -5,5-dimethyl-2,4-imidazolidinedione or the dimethacrylate of hydroxy-
propoxylated bisphenol A and 20 to 5 parts by weight alpha-methyl styrene, and said insoluble polymer of
said outer layer is made from monomer having a perfluoropolyether segmengt which is
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magnet i zabl e. coatlng is a metallic thin- filmcoating. 8. A magnetic

frecordr ng nedrum as defined in claim1l further characterized by the feature

7 that~gai d magneti zabl e coating conprises nmagnetizable particles in an

i agrganic binder. 9 A magnet i 00 ra9s®rgdhg madl um as defined in claim1

DS LG bf Rl ol ah 8L e cLablln il P00 oSE L O ORPY <1 T

... MONQHL%cyi S&taz?t ﬁﬂ flf% é?‘ £ ?ﬁrﬁ g ﬁ&élaﬁﬁ ﬁs% tIYUtj‘m%alf

" pol yneri zabl e groups eature th he anpbunt of said arorratrc

or het er ocycl i C m)norrer usectoﬁmaraﬁ;arsdammer Iayer is 1 to 40 parts by

t'"%@ ik rtg dﬁewg*mcoofpoew érqelemswmryewerhefmmrmrexm in said
o450

out f;"s’
cha

r';t% 1 n&ﬁé

rom m)norrer avr ng a per il uoropo yet er segnmengt which is 65 9
Os 098.;:&97 [err] wherein mand n denote randomy distributed repeating
£ units, the ratio mn is |n the range of 0.2/1 to 5/ 1, the nunber average
ol ecu‘l m"fﬂre:c rffz?emfﬂ""gs“ét g:ffégftnmfgé‘e;f'zﬁb'f Ffafé“:a’r‘%f lr;:‘;"'mfﬁf°f8’ *: etfd’;%g CP and at
|ea§ torkOhaihg o0 Jf,f A, értfp%f éfr §des%a e

WeighL b @ ki@ for |5\9m om&%wc& 5@%& émnma SHThfYingC %lufﬂalrily urt her
g g

BT IR I R 3 TR R 0 i

coaP'iOH‘gt'QﬁO"‘S’af’fﬂefn@dlau ippteplaydr ok polyesr. ingotyhiedf 1.1.2-bieh!80-242 toB1omethere. if sai d

f N ﬁ‘*?ﬁ@éfo St 9k 'ﬁéf'rf'z?f&xf%f’ o ilsiitVinioig OE%J?E r—'a“ﬁfaﬁﬁﬁ%n@a&%ﬁf?‘“
ryngf%gfne.thiﬁ o or R A stk -, 28 Lkes WAV suBdcRSFEtd C monomer

to piaaséh tiglih dabi @lichGRAtah ngegeaﬂom 1 to 4 b tmaaassmg sauecrvetutgendt RRREdigPat i ng a

;. Secefdhns @éld,rmomm&yf ofgbe Wvopjevefs|baing opwhsrgechie sitnalirobeing apalied to said magnetwlo '

? ;nga;;rtwff i he@%ﬁ%ﬁé‘%ﬁtffﬁ?ﬂ T s ey o et LB dn ¢ an

I nt eger to provide an outer coating, and (c) drying said

further characteri zed by the feature that coatln step |s foIIovved 15
i;‘.élﬁ'l@ﬁh? gf 'ﬁ%?%g1%r; F| r'f'scS y: tha ?ftg‘,b ?W%Efé'%hegg‘%?gr FSctet| ze?l

f eat ur:eAtnh@hetﬁtra;ard{r@)mddnmoés\/&andax:paahhgfu&m clhaitceinatbly RgFedt@e tat Saav | oI et
r ad perflicoopolydther skphéroes as defined in claim 13 further characterized by the

sai (hyrbiRYh arf P8&bieGandomly mr.ﬁmqa&andg&mas Stdhe e miPis oRtbed, &3 wiefined in
\cf’ahﬁmﬂat abedigk eilecalasagtt of saziadgriant is/80 foaabex e t hat said styrene is
pha- %trfrpphetstfsmm mepfum Mattef\m imgaihe¥ furiead chanacterizadry T featyre et said

t hesttu%h ha-methyl styrene.
25 [erg. h ma&&lrébo@n(“gorﬁwmﬁ 85 defing0h YRRA | ZabbechebdidrzenbyCib Fegnubndatwy at ed
gr ouwﬂmntmtvhmer segmentdvaipriseodt ldastﬂa%dmmawh&ﬁ the outhr &veri buted [err] units,
= %her e gn fe cgrding ;2: ﬂ iy clpipp Efyeher stpcaetererdtoy e featere e sat 1 to 4,
. and"R ?P r@rﬁ% Qi Frufnd: SntSlFiESH ofd O Penal §5g 1 and
: [ er Friagrost tc@ﬂﬁ@'&bfﬁ agnetrzable partlcles in an organic binder.

9. A magnetic recording medium as defined in claim 1 further characterized by the feature that said
perfluoropolyether monomer has a functionality of 1.5 to 20.0 ethylenically unsaturated polymerizable
groups, and by the feature that the amount of said aromatic or heterocyclic monomer used for said inner
layer is 1 to 40 parts by weight per part by weight of said perfluoropolyether monomer used in said outer
layer.
. 10. A magnetic recording medium as defined in claim 1 further characterized by the feature that said
60 isoluble polymer of said inner layer is made of 80 to 95 parts by weight 1,3-bis 3-[2,2,2-(triacryioyloxy-
3 methyl)ethoxyl-2-hydroxypropyl -5,5-dimethyl-2,4-imidazolidinedione or the dimethacrylate of hydroxy-
propoxylated bisphenol A and 20 to 5 parts by weight alpha-methyt styrene, and said insoluble polymer of
said outer layer is made from monomer having a perfiuoropolyether segmengt which is
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B f%&f‘ T
Z) E §ﬁ|d i nner

-l ayes seb&dﬁmd@sfﬁ"ﬁvecﬂ&rrﬁﬂo%epﬂﬁkSurbye |W&iegb$rr 3‘1’ h;l Slts?noéfﬂclau a“fl(rdnbrh asy yl oyl oxy-
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Revendications
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1. Matériel d’'enregistrement magnétique comportant une couche magnétisable, dont la surface est
couverte par un revétement, caractérisé en ce que ce revétement comprend une couche interne de
polymére, insolubie dans la méthyl éthyl cétone, en étant enrobée sur la couche magnétisable susdite, ce
polymére étant constitué de 80 a 95 parties en poids d'un monomeére polymérisable, aromatique ou
hétérocyclique, filmogéne, comportant une série de groupes éthyléniquement insaturés, polymérisables,
et, de fagon correspondante, de 20 a 5 parties en poids d'un comonomeére aromatique vinylique, et une
couche externe de polymeére, insoluble dans le 1,1,2-trichloro-2,2,1-trifluoréthane, cette couche externe
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