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MAGNETIC RECORDING MEDIUM AND THE METHOD OF
MANUFACTURING THE SAME Field of the Invention 5 The present
invention relates to magnetic recording media mounted on data storages
for computers and such information processing apparatuses or on data

storages (e ' i{dﬂﬁf @ i r#ﬁéﬁfﬂ‘ﬂlfi ' . The
present inven |§%%r%g es also (?[/ﬁ;%rlnaet od of manufacturing the
magnetic rebOENAHORR OF. MANOEACTER NG R R GrAQIEapacities of
the data storages and the recording capacities of the magnetic recording

media (hereinafter referred to simply as the "magnetic disks") used for the
Fielahfofrthefioveptomessing apparatuses including computers have been

increased steadily in assgcjation with the increase of the data processed

o PSS ol PR oLy g, Hiefc g e BRAERTS daca
storager niatti@opmuessiagd apphranfoemalivas poocasiongvihtimastaage on data

capacity increase, the rotating.speed of the magnetic disk has beep. )
sor R B R R e R e P B hgyention
relataydss corthdaretichdlof ivasifataseitigera agagiatidicdcontit g Mediapm. The

natural vibration of the magnetic disk caused by the rotation thereof is 20

hazardous for high-speed rotation of the magnetic disk. The vibration of

the magnetic disk caused by the rotation thereof prevents the magnetic
Pricigart from fly-ability, impairing the reliability of the hard disk drive badly.

T te.thi ) ibiting hih ricidi . N
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of the mrgoegivecsoptosemediad (hescinplersinafegted sto Sy iatréwsémagnetic

. lot ts of ' rives, . Therefare, | e

aisk? FSRT 18 0 B MR IR 108 SRRSOl have
beenligkgedspd sthadilyuin assksidtave Wabrthieitkerestidithe. datanptocessediiby the
inf SRR IR SAL SRR G HE A P A s
appd?sltqsésl.ﬁlmmdnialtiim_meﬁh i bﬁemg&@pmpﬁxéﬂ;ndmlthﬁttmmng péied of
the qhszi(gﬁ]e%{g d(ﬁgkaﬂagl%ggrq u1ﬂ1crse%?é¢’ %%rg JRERRRE %Cirmlg}%lve the data transfer

speed. In these days, some hard disk drives rotate the magnetic disks at 15,000 rpm.

The natural vibration of the magnetic disk caused by the rotation thereof is
hazardous for high-speed rotation of the magnetic disk. The vibration of the magnetic
disk caused by the rotation thereof prevents the magnetic head from fly-ability,
impairing the reliability of the hard disk drive badly. To obviate this problem, glass
disks exhibiting high rigidity have been used recently for facilitating high-speed
rotation. However, the glass disks are expensive at present, and the expensive glass
disks increase the total costs of the hard disk drives. Therefore, it has been necessary

to realize stable high-speed rotation by employing relatively cheap aluminum disks.

The aluminum disks have been thickened from 0.8 mm to 1.0 mm and further to
1.27 mm to improve the rigidity thereof and to confine the natural vibration thereof
within a tolerable range. Recently, an aluminum disk of 1.6 mm in thickness has been

proposed.

Usually, the magnetic disk includes an aluminum substrate, a nonmagnetic metal
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1 undercoating layer on the aluminum substrate, a magnetic layer on the
undercoating layer, and a protection layer on the magnetic layer. The
undercoating layer, the magnetic layer, and the protection layer are
formed by sputtering, chemical vapor deposition (CVD) and such a
und? coa‘:f‘mI efn Oethg f u#%mllldepogsﬁ%% Aéll byl t'fa ecfo(%qet eolqr}ggrcoaUng
AmINate ficant is eoated man cases
layedjpandaalrlgohaettortﬁasexceﬂeﬁtmma&mmml]mmtyifheranﬁamd)ahag layer, the

S|m |Ii: of th ?l%l tfor the d| tln 'li)he di coatln%
t 0tEdion la rmffi{j emical . vapor
ucte wing way. so ut| igufd lubricant is

depdsllmmd (l@\é]'r))aq:m‘lcspnhtm mmmmtmab methndldmnﬁl@rﬂdepilsﬂum ntubricant is

coafliEKAERS- DA spMveRL (e ag A proRnie oracatban o soven) T
SKWit Mminate formed thareon 1s IPPEd Tor a certain perio
dip-towtiirg tteelitp lﬂidw)rwﬂﬂnsolmamnmmhmwﬂt&stﬂawﬁm abevenpliaty, of the

cuifdi e uladout ehiheauidlubricant soldlion at.a onstaptpeed 0,
vaporate onvent afd o r rican componen remaini
Theostdhle sthﬂ;ktmltmﬂm hqntelclldv’rutayens Tdﬂmea tbiraiu kyipaopriaye rcsnianmadion

the rote tlon ﬁd natlvel t% ésands ray- atln
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solvﬂiﬁ)l@b@ﬁhﬂk&ﬁﬂ@lﬂgﬁlﬁlﬁﬂ@ed@&ﬂi@ nhetieon ﬁaﬂﬂmhfemkty&dﬂqrenod of

form ant Ia r, it has been fo that a Jo oflub ant
g e T e B OB s i
pullefpasited thetﬂlqmulelubmatm yohitiotha magmtantckpkda toudedpupatanhetieivent
remajnin ricant mi rates with elapse.of time to the ripher ortions.
and o TR 6 SRSt R TR IR fah R A (Rang, Berction
layexrr@vud, indicaidsttieadir datien istcfomlmedn the tnagresctitiakibps bagrmatively,
ulled up, and the darkenedr re th ions, t v;t/)hlcht e
SpiT R AT SO A TE TG A ISR
amount of the lubricant migrating to the peripheral portions of the major
surfaces becomes larger, since more amount of the lubricant localizes to

nd fa ft etic |sk in proportion to the area thereof. The
Proﬁqgrlgéﬂés b?é] o Tn%]t?ave{lol e slider of the magnetic head flying over

thdtherighatal pgritoating thethuahetibetinke taplolyicd fime fodonicentieakibricant

layerﬂi%r%te%dbeen found that a lot of lubricant localizes to (remains on) the end face
portion of the magnetic disk opposite to the direction, to which the magnetic disk is
pulled up, and the remaining lubricant migrates with elapse of time to the peripheral
portions in the major surfaces of the magnetic disk. Referring now to FIG. 6, the
arrow A indicates the direction, to which the magnetic disk has been pulled up, and

the darkened regions are the regions, to which the lubricant has migrated.

As the magnetic disk is thicker, the absolute amount of the lubricant migrating to
the peripheral portions of the major surfaces becomes larger, since more amount of
the lubricant localizes to the end face of the magnetic disk in proportion to the area
thereof. The lubricant is liable to migrate to the slider of the magnetic head flying
over the peripheral portions of the magnetic disk, to which the lubricant has migrated.
As a result, the flying of the magnetic head becomes unstable, and the unstable flying
of the magnetic head affects adversely the magnetic parametric performances and the

durability against head seek (the durability against swinging). Although the typical
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30 As a result, the flying of the magnetic head becomes unstable, and the
unstable flying of the magnetic head affects adversely the magnetic
parametric performances and the durability against head seek (the
durability against swinging). Although the typical 2 flying height of the
. ' aqgsg is e flyingshej f [ a
By O A, Wl PO, U2 VPR NGARNE e
magpeticcaerdpradticdén fonee thaththeéspagdiaitin imagoaonveetichng system

| ) - T . OV ; _
cxo B WOLE S ST A DA 5o
pargilelbleragotihrieaptdimgratisterhas Bee duhtaagiblendgrdtiorsived thpose  serious

jcant nt.on t ng face of t ic disk was not included in
pro%ﬁ‘%ﬁgt?}lﬂr%ﬁg:%éﬁé,g{sffn%%aﬁﬁl X%a% r'%%tellclild|s)]kre‘sﬁ]\%\/lgﬁeE as thin as 0.8 mm or
less, and since the flying height of the magnetic heads was from 15 to 20

nm 1 RdafuNerigRElubaant praseiem baribechelgnaibie snafetiince the
tubr e SrAN AU P PR (AR GRANAUAN IR PR SN IE RS thiPontrol

~diluting the lubricant is selected, and the pulling-up speed is optimized to
itemspesiage il Imesaahe disksauere fasthanadsild MR ipTpessildrdasipessthiet flying

hei rHP{ﬁEe_M _ﬁﬁlégﬁs WRLiIaRh %W@E@%{ﬁo?%lﬁﬁ%i % eljmﬁ?@present

“Unexamined Laid Open Patent Application 2003-6849 and Japanese
flyinpdaeighe aftleane gqsskdagists H07 (1995)-58545 disclose the proposals,
which press a wiper or a buff onto the disk surface, on which the lubricant

intaRIesh theifpHFiv: AishibHim thm wdpamiaed tedatenmeastiiuting the

surface. However, the wiping treatment and the buffing treatment are

lubrigantely selgriedinandhafis: Rulagasr threthifgPRiimingd ©OoPIeXEN (henaibricant

migli‘eﬁ?&lﬂﬂﬁﬁlr%i@ﬁ@?ditthﬁ IBAPERITEIL CHOPre3OIR NSO MOHBENRISrevent  the
frictional performances such as the constant start stop (CSS) performance
lubriganto HHEAIANAOMEGHERE head from sticking to the magnetic disk. The

wiping treatment and the buffing treatment have failed to obviate the

Prepaeiete of heRiiganédigialiopennPatish Ajplidatioatoispssiteanen thepanese
end face of the magnetic disk migrates onto. 2? the, major surfaces of the
495)-58545 disclo

Ex H@t&mﬂpg}&ﬁge{-{wﬂ% se the proposals, which press a

wiper or a buff onto the disk surface, on which the lubricant is coated, to uniformly
distribute the lubricant and to flatten the disk surface. However, the wiping treatment
and the buffing treatment are applied only to the major surface of the magnetic disk,
that is to the head flying region and the recording region, solely to improve the
frictional performances such as the constant start stop (CSS) performance and to
prevent the magnetic head from sticking to the magnetic disk. The wiping treatment
and the buffing treatment have failed to obviate the problems of lubricant migration,
in which the lubricant deposited on the end face of the magnetic disk migrates onto

the major surfaces of the magnetic disk with elapse of time.

In view of the foregoing, it would be desirable to obviate the foregoing problems
of lubricant migration. It would be also desirable to provide a manufacturing
method, which wipes off the lubricant deposited on the end face of the magnetic disk
with a wiper containing a solvent to prevent the lubricant deposited on the end face of
the magnetic disk from migrating onto the major surfaces of the magnetic disk or

solidifies the lubricant deposited on the end face of the magnetic disk by ultraviolet
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In view of the foregoing, it would be desirable to obviate the foregoing
problems of lubricant migration. It would be also desirable to provide a
manufacturing method, which wipes off the lubricant deposited on the end
face of the magnetic disk with a wiper containing a solvent to prevent the

ray'%Q&%%ﬁ%oal%ﬁﬂmeﬁmcﬁﬂﬁ%‘?&% AEIRFIRHO A HEARITUIURE: 1o

onto the major surfaces of the magnetic disk or” solidifies the lubricant
manBiassmsd omagnene facecerdingmagirstia diskyby dhteavioreti®dsy described
abdikadiation to deprive the lubricant of the fluidity. It would be also desirable

to manufacture magnetic recording media by the methods described

above. 5 Means for solving the Problems According to a first aspect of the

invention, there is provided a method of manufacturing a magnetic

MeREIHBSMaSHETPRBUGIRG 8 magnetic layer, a protection layer on the
magnetic layer, and a liquid lubricant layer on the protection layer, the

arhiagdmg thessameer dlodenipisatignidnessidaitiyised araethod of

maRIPREIASIO IR ETe O RIRERE thell R AP IR IR GBIV [8R%otection
containing a solvent to the end_face of the rotating magnetic recording
layen s the tagpetisaner perdon b Idwieant brct R1ather BuesH G lgyst, the

memfﬁﬁlﬁiﬂgetﬁéa&%i%f%&iﬁi? RE Ty AGGRESRALPR SBHOME 32PREtON

of the invention, there is provided a method of manufacturing a magnetic

layescrdineesriagiahd FRISAMPACHBERNERAR FABe IONHEINGIR SOBEL & theend

fact! @Qﬂ?l%%{éﬁﬁdé ARG e ?&Qd%ﬂ%@”ﬁi@&ﬁ{ﬂ@&%g& SipeHODIRISH ehe liquid
method including the steps of coating the liquid lubricant layer on the

lubgcsridaartiagachan irtheirnmirenalirdifolcnagpeterecertingsaedigne

rotating magnetic recording medium to solidify the lubricant component in

thedigndgtilubricans davencassee: T the aReiten ofike Mpavatied acaicingd of

medium, 20 Advantageously, the end face includes a side face portion
MARR Y Eh arAfeM ARG S SOt B Te dBFHH A iR 8RElise daver, 2
protddiienasgetas gl hayvinetr BRI adhiaknasE Dt v tRerad dedst HAGtection
magfrlletic head flying region of the magnetic recording medium.
layer, the method ncluding the steps of ‘coating the liquid lubricant layer on
the protection layer, and irradiating an ultraviolet ray to the end face of the rotating
magnetic recording medium to solidify the lubricant component in the liquid lubricant

layer coated on the end face of the magnetic recording medium.

Advantageously, the end face includes a side face portion including chamfer
sections of the magnetic recording medium shaped with a circular disk having a
certain thickness but excluding at least the magnetic head flying region of the

magnetic recording medium.

Advantageously, a magnetic recording medium may be manufactured by any of

the methods described above.

The wet-wiping removes the lubricant and the ultraviolet ray irradiation solidifies

the lubricant. These treatments are applied only to the end face of the magnetic
disk according to the invention, since these treatments impair the lubricity of the faces,
to which any of these treatments is applied. In unfavorable environments in the hard
disk drive containing gases generated or dusts, the magnetic head flying at the flying

height of around 10 nm employed in these days may come into contact intermittently

4
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Advantageously, a magnetic recording medium may be manufactured by
any of 25 the methods described above. The wet-wiping removes the
lubricant and the ultraviolet ray irradiation solidifies the lubricant. These
treatments are applied only to the end face of the magnetic disk

witlR RO IHAY 9 HIEERUIhe RERHEE R IR UM RS NP AN WA Wertis & in the
the faces, to which any of these treatments is applied. In unfavorable
worsh s ehtPIaventing rthe diensk epact vt diintcad seade fiomueausing, it is

necé’ééég?a theemronrtic Baachivingps bR YintheBight Bfiaw ORout being

employed in these days may come into contact intermittently 4 with the
remgugd o mihedidsisetrlidifighetic disk, and head crash will be caused in

the worst case. For preventing the head contact or the head crash from

causing, it is necessary to leave the lubricant component on the head

.flying region without being removed or without being solidified. 5 Brief
Brl‘?ﬁ%‘fﬁﬁ&‘ﬁ%ﬁﬁ@@é@%’ﬁﬂ&f@%ﬁ@ FIG. 1 is a block diagram

sphematiGglly sioewidia dherimenehasiicdng sedwandaheaRbif-firing setups for
wet-wiping treatment and for applying an ultraviolet ray irradiation

apPlydngnR VS THEIBSdtsamsny 3 fericamelving ancUbraviplelhdawsduishiagion

treatif¥n Pl AcReagiIEticd FQrdingnaediagr (magnetic disk) treated with the
setups of FIG. 1. FIG. 3 is a cross sectional view schematically showing

the maximum region of 15 the end face of a magnetic disk, to which the

treptmenis agCHBRg JQ-H¥R MM UBBHOD Al AnARRHEE rEdSz8irtH A dBrmMOthhgAb tic
are schematic OSA images showing the states on the surfaces of

disky gatedctbbe sesive 1 EeloSA. 20 FIG. 5 shows the results of film
thickness measurement conducted using a Fourier transform infrared
s%ectrophptometer (FTIR) indicating that the portions ) .
IG. 3 is a cross sectional view schematically showing the maximum region of
the end face of a magnetic disk, to which the treatments according to the invention are

applied.

FIGs. 4(A) through 4(D) are schematic OSA images showing the states on
the surfaces of magnetic disks obtained by the OSA.

FIG. 5 shows the results of film thickness measurement conducted using a
Fourier transform infrared spectrophotometer (FTIR) indicating that the portions
in the major surfaces of the magnetic disks, thereto the lubricant has migrated, are

thicker by around 5A than in the other portions.

FIG. 6 is a top plan view of a magnetic disk including the major surface portions

thereof, onto which the lubricant has migrated.

Modes for carrying out the Invention
Now the invention will be described in detail hereinafter with reference to the
accompanied drawing figures which illustrate the preferred embodiment of the

invention.
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in the major surfaces of the magnetic disks, thereto the lubricant has
migrated, are thicker by around 5A than in the other portions. 25 FIG. 6 is
a top plan view of a magnetic disk including the major surface portions
thereof, onto which the lubricant has migrated. Modes for carrying out the
Invention 30 Now the invention will be described in detail hereinafter with

reference to the accompanied drawing figures which illustrate the
Meghedsiad satmpiuipidyiaspipetuigvention. 5 Methods and Setups for

Meapfaciure, Ffgcid éﬁ%ﬁ%%ﬁ@ﬂﬁg@&ﬁf@ﬁ[{wﬂfgﬁxesﬁﬁwﬂ?&wﬁng setups for

manufacturing setups for applying a wet-wiping freatment and for ~ o
apphyipgidg WALYHRIVE | dteatinera didodon applifienar HEsralehcayfisradiation

uemQQé%dqa@%f%ﬁ%ﬁg{ﬁti@fglgireaion of a magnetic disk 11, onto

which a lubricant has been coated, is indicated by the arrow R. In FIG. 1,
an end-face wet-wiping unit 12 including a wiping tape 13 and a pad 14, a

SPVENESHr a BGEEIRidr ARG R S VYN AR UIRTK ThiBREANY Ribricant

solvent to spray nozzle 15 are shown. An ultraviolet ray irradiation unit

has(hegnisedted réfandigaish b the \atread Btidn BHiE) 11 amenddines averwiaing unit

. . _ i i . e
L2 e b D S ey SR AD T St
storgigevianik Fador feedingvselweipitg sprayl ReardeUV irradisiowminin Dlimayiolet

ray %Aﬁﬁﬁgﬁqlﬁﬁ! %ﬂ&ék’&ﬁhﬁg %?Fgfggp 18Ms Jhese amcﬁgﬂ(m?y Fi?tilrc‘fﬂlding a

unit 12 i1s conducted In wing way. Magnetic 11 wi

UVilmpalt, |aypbidior i @ neezebin (& lengtead e dwte) 2 Yins alisnsivwn do1idar. 1.
is e ini eedi ' f.frQ -
A RS R
1, dnpoftverewips@ousisd@ethd dNgittaslmeamanit. Thmayebe dustatedf solplpigvith
1o ﬁg@léﬁ containing the solvent sprayed thereto is pressed to the end face
magnetic disk 11 with pressing

The treatment using wet-wiping unit 12 is conducted in the following way.
Magnetic disk 11 with a lubricant layer formed thereon is rotated to a certain direction
R. A solvent is ejected onto wiping tape 13 on the feeding side thereof from spray
nozzle 15. Wiping tape 13 is fed at the start of every treatment and the feed thereof is
stopped during the treatment. The wet section of wiping tape 13 containing the
solvent sprayed thereto is pressed to the end face of magnetic disk 11 with pressing
pad 14 at a predetermined pressure to wipe off the lubricant layer coated on the end
face of magnetic disk 11 with wiping tape 13. The arrows illustrated near wiping tape

13 in FIG. 1 indicate the direction, to which wiping tape 13 is fed or wound up.

The treatment using UV irradiation unit 17 is conducted in the following way.
Magnetic disk 11 with a lubricant layer formed thereon is rotated to a certain direction
R. The lubricant component in the lubricant layer coated on the end face of
magnetic disk 11 is solidified by irradiating an ultraviolet ray from UV lamp 18 to the
end face of magnetic disk 11 through slit 20 opened in shield 19. For example, slit 20

is 2 mm in width and 5 mm in length.
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pad 14 at a predetermined pressure to wipe off the lubricant layer coated

on the end face of magnetic disk 11 with wiping tape 13. The arrows

illustrated near wiping tape 13 in FIG. 1 indicate the direction, to which

wiping tape 13 is fed or wound up. 25 The treatment using UV irradiation
StruHHi?elgfiM‘&%ﬂgHEtﬁgcﬁ}&lﬂ?ng@ﬂﬂlﬂ way. Magnetic disk 11 with a

lubricant layer formed thereon is rotated to a certain direction R. The

B ficaniscomipsrisstinal & iewrRfzhmageetioaeer dngracshigmaanagnetic disk)
treaf@@%ﬂ{iﬁlgi%ﬁlﬂs isr§akslified by irradiating an ultraviolet ray from UV lamp

18 to the end face of magnetic disk 11 through slit 20 opened in shield 19.

For example, slit 20 30 is 2 mm in width and 5 mm in length. 6 Structure

RMAASUCIRERLIHAI MeAMASIGE2 iR THORRSS ACRRIMIGNY Bbstrate 21

magnetic recording medium (magnetic disk) treated with the setups o
(1.2F mm irstRigkagsnly hoane#seet, metahugdecoatisg lagrids apnaubsiraie?,
i 7 in thi \p aefi t '
e T e i
23, proteciiouidhyebridash lmeystiotapertezsioand yetiqdid ILbrikacoaangr lager 22,
ion layer r ing layer i .
e e B B e I Scring
methodtny by theeHddnethodd luigrich nbtigentB ysif@inie dormedxfonsiarople, by
p o o dier i L i
e T kR e B A
plastisetihstsaosangdtisnckon aknniaghetsalssbrsttet? Imaiyhbeousedbisnsuligitution for

alur%ﬁ%ﬁmwﬂgsg?ae[gigp ‘Qgﬁ.n%iérgbqéﬁs sectional view schematically showing

maximum region of the end face of a magnetic disk, to which the
treatments according to the invention are applied. 20 In FIG. 3, the
maximum region of an end face 34, to which the treatments according to
Maéﬁ?rﬁﬂm' g.are applied, and magnetic head flying regions 33 are shown.

End face 34 includes a side face section 31 and chamfer sections 32. In
thdG. 3 is a cross sectional view schematically showing the maximum region of

the end face of a magnetic disk, to which the treatments according to the invention are

applied.

In FIG. 3, the maximum region of an end face 34, to which the treatments
according to the invention are applied, and magnetic head flying regions 33 are
shown. End face 34 includes a side face section 31 and chamfer sections 32. In the
descriptions of the invention, the term “end face” designates the entire side face
portion, including chamfer sections 32, of a circular magnetic recording medium
(magnetic disk) 11 having a certain thickness. Magnetic head flying regions 33 are

excluded from the “end face”.

Experiments

Four kinds of magnetic disks (A) through (D) having the structure shown in FIG.

2 are fabricated.

Magnetic disk (A): any of the above described treatments is not applied thereto

7
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descriptions of the invention, the term "end face" designates the entire
side face portion, including chamfer sections 32, of a circular magnetic
recording medium 25 (magnetic disk) 11 having a certain thickness.
Magnetic head flying regions 33 are excluded from the "end face".

afteERRAIBRAL Joaunkinds of magnetic disks (A) through (D) having the
structure shown in FIG. 30 2 are fabricated. Magnetic disk (A): any of the

above described treatments is not applied thereto 7 after the lubricant

VRESHMALRERT: GiRkdR) e BRIISCR WRIRPWRNVAPES, WIPR BIYMPRES unit

in wiping unit 12, from which spray nozzle 15 is removed. 5 Magnetic disk
12, fiom iwhish greseneesieotIdsiisaavitn a wet wiper, containing a solvent,

of wet-wiping unit 12. Magnetic disk (D): the end face thereof is irradiated

with an ultraviolet ray 1o using UV irradiation unit 17. The magnetic disks

fiybreRag disk I@t)iﬁl{fne@ﬁ\ﬁ.@éﬁ SHEOk dpPAPEHSMBY A I eleTriperafaRiEANg a
solvi, pnnal sl tvif@p a week. Then, the major surfaces of the magnetic

disks are observed under an optical surface analyzer (hereinafter referred

to 15 as an "OSA"). In fabricating the magnetic disks (B) and (C), a wiper

(FRUECLAISARK VDL idPery A CWIRIBER RS AR S A2 W Rriolet ray
supplied from TORAY INDUSTRIES, INC.) is used. In fabricating the

using, ki atiadigiopayn Lblvent (Vertrel XF supplied from Du Pont Co.) is
used for wet-wiping. Although any solvent may 20 be used as far as the

solvent dissolves the lubricant used, it is preferable to use the solvent
ubbel repgeeithgighe fabricatediraradatifae tanreniieonagietiepiskt the normal

temﬁéﬁiﬁ{?é)%&*}ﬁé"ﬂ%‘?ﬁfﬁ Rl A4 WA SaiHent ereﬂl%]divimm&@ Bte the
ubricant. The setup for end tacé wiping as shown in FIG. T is set up by
maghetigrdiskpare observed under an optical surface analyzer (hereinafter referred to

as an “OSA”").

In fabricating the magnetic disks (B) and (C), a wiper (called also a “wiper
tape” or a “wiping tape”, TORAYSEE 53203TR supplied from TORAY
INDUSTRIES, INC.) is used. In fabricating the magnetic disk (C), a solvent (Vertrel
XF supplied from Du Pont Co.) is used for wet-wiping. Although any solvent may
be used as far as the solvent dissolves the lubricant used, it is preferable to use the
solvent used for coating the lubricant in manufacturing the magnetic disk.

Preferably, the wiper is resistive against the solvent used in wiping off the lubricant.

The setup for end face wiping as shown in FIG. 1 is set up by the present
inventor for use in the Fuji Electric Co., Ltd. The solvent is ejected onto wiping tape
13 on the feeding side thereof from spray nozzle 15. Wiping tape 13 is fed at the start
of every wiping treatment and the feed of wiping tape 13 is stopped during the wiping
treatment. Wet tape 13 is pressed to the end face of magnetic disk 11 by pad 14, the
hardness thereof is 60 degrees (60°). If the hardness of pad 14 is too low, the
circumference of disk 11 is pressed into pad 14 and the magnetic head flying regions
33 (cf. FIG. 3) on the major surfaces of disk 11 may be wiped. Therefore, it is not
desirable for pad 14 to be too soft. During the wiping treatment, disk 11 is rotated at
200 rpm. The pressure, under which tape 13 is pressed to the end face of disk 11, is 0.5
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inventor for use in the Fuji Electric Co., Ltd. The solvent is ejected onto
wiping tape 25 13 on the feeding side thereof from spray nozzle 15.
Wiping tape 13 is fed at the start of every wiping treatment and the feed of
wiping tape 13 is stopped during the wiping treatment. Wet tape 13 is

kg/ EEESERAH R RaR A S @aNRIGAIFsr b Bypad 14, the hardness
thereof is 60 degrees (600). If the hardness of pad 14 is too low, the

circumference of disk 11 is pressed into pad and the magnetic hea .

U RS Fabricrens popentoie ey L) S 7 Bl et dgppaving
wav‘&iiﬂ@gihimrewe»%i %HOZSQ%HﬂU\éEWQEZ%%d 1%&%%@@0 ot wiélﬁztbﬁ)rtest
. wiping treatment, disk 11 is rotated at rpm. The pressure, under .
distgpifiPiabh TasTRs e Rt eh @ B Lo bhg Klpavielet dap is

irradYHREA0 A eBEMERNisIE BTof6IRM W sesm’ WY IBNRWE sefddp fabsicatimOeach
magnetic disk (Dﬁ}?ts an ultraviolet ray having]é%\:avelen%ths of 185.nm
I

irradigton Featmeny |H¥ Jarand 8 s cauetphi il thislch b b1iidth remmringridth

and HHROR RS @N6 Gsened maopaiiGditheld 19 endltIav20lef paYiifoRed in closest
irradiated at the strength of from 10 mW/cm2 to 15 mW/cmZ for 10 sec. in
pro}uty itpathsertiriasimih esnstm Ak Kl cirdhay ihenuWhriries, Ry sy, be

irradiAted BN AEIRNChE AR OF IealsHBsiésalened in a part of shield 19, and slit
20 is positioned in closest proximity to the end face of magnetic disk 11

so that the ultraviolet ray may be irradiated only to the end face of
magnetic disk 11. 10 Experimental Results The magnetic disks (A)
ExpidrienghalRdaliticated are left in an environment, kept at the normal

t erature.and the pormal humidity, for a week. Then, the major

R BT b hinuel TR B ste e e e ey ket at
the @SAVED SArea i@ sipplibd fiormalandetidiastrfonensyediheTDSA ishenmajor

instrument that quantjtatively determjnes the state of a matgrial (s a
SUTALh N, T2 BAIECITE o LR o A e AT B s (OSA
5100nagnglikiysoandGaadsionliaganieys) ratiatingsyaser heanhaensistindthat

of a P polarized wave (longitudipal wave) or an S polarized wave.
AR A S ST AP Al AL LGB SRS EJBPRo bubrcant, and a

contaminant) on a reflective layer (such as a magnetic layer and a carbon layer) by
irradiating a laser beam consisting of a P polarized wave (longitudinal wave) or an S
polarized wave (transversal wave) obliquely onto the surface of the layer to be
analyzed and by detecting the phase difference of the reflective beam. In the present
experiment, the phase difference change of a Q polarized wave consisting of a P
polarized wave and an S polarized wave is employed, since the use of the Q polarized
wave facilitates more sensitive analysis than the use of the P polarized wave or the S
polarized wave. The phase difference change of the Q polarized wave is the difference
of the phase difference between the P polarized wave and the S polarized wave in
the incident beam and the phase difference between the P polarized wave and

the S polarized wave in the reflective beam.

FIGs. 4(A) through 4(D) are schematic OSA images showing the states on the
surfaces of magnetic disks obtained by the OSA described above. FIGs. 4(A) through
4(D) show the respective surface states of the corresponding magnetic disks (A)
through (D). The original pictures of FIGs. 4(A) through 4(D) are color
photographs. If the color photographs are converted to black and white pictures with
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20 analyzed and by detecting the phase difference of the reflective beam.
In the present experiment, the phase difference change of a Q polarized
wave consisting of a P polarized wave and an S polarized wave is
employed, since the use of the Q polarized wave facilitates more

halfSRREVEaaivsiss than the lé‘iﬁl@ft“&%ﬁ’r ROIAHZN. WRY A Withens BRIBIEFR the
wave. The phase dlfference c ange of the Q polarlzed wave is the

CONHALY A By lgatethe B pbiaskeddokl qpay be

cledig Spgfg@i%gggwave in the |nC|dent beam and the phase difference
between the P polarized wave and the S polarized wave in the reflective

BRI 1A Sl RERe 0 g R LB Bhe B B o ik

surfab@ve. ﬁl&en&(&\)ﬁthn@ wgbsidg 4thehouagtieicedpke(@p @Hﬁf@@&ﬁta&eﬁﬁpmg

the correspondi netlcd S ( klhro rff gi ﬁ%)f res of
andE € TR UALS) BESEHOD (UGPRRT (8 ESlor ABlogipie e
dry avegieitetein tgla@kaﬂﬁwlalte pictures with 9 half tones, the images

will not exhibit clear contrasts. To avoid this problem, the contrasts are

[ nS|f| oth he por |ons |Ilustrat bla k( f@ be cIearI
[;)I(-:-Lgcelva j As té g ands 4a(]5)| o‘%cateylu rican mlgra%ur{lon(t)o thie 3 the

imalgta;m)destmﬁ sthfacmstigspraventef fthentubaigsinglay ¢hehnchgestics didl(E€d at

wet- wipir d th tre ted by, UV irra tlon
arOIA (?5@ t?(@ﬁn%lca es, e %’/ wglng (ir(ejg%ar{g tis r%?g %’tl\ye "?t%'?
thateffecteafeattie zffaetive. aThgqmtgeﬂ:byd]thmﬁlSd\b}et&mkl ridaick). 1matlpertion, I
i r]é e R ceSS|tn the c tI’ESt elof the Iu(g)rlca t Ia (}% nt h
whig jus ed AL aredfas ]ﬁamﬁ portlgnallﬁjostrapedl%y bla ﬁ ark |srhcc§]t as
migatetifribns thetendtheel df didineatrratiménk)s effective. The portion
illustrated by black (dark) is a portion, in which the lubricant layer is

A e A i o
Foyderkyansfiomsifdiaredspestr ontiotorneterolifidiRjaRstits mfrategvn in FIG. 5.
In ﬁéﬂ@pﬁ%%?f%l{ﬁf'Qisﬁ%gyég%ﬁ&e t%reoi%'sfﬂo%l% %e disk major surface

measured from the reference position and expressed by degrees of angle and the

vertical axis represents the lubricant layer thickness. The portions (such as the
portions around the 15 degrees of angle and 180 degrees of angle on the sample 1),
therein the lubricant layer is thicker than in the surrounding portions, are the
portions illustrated by black (dark) on the OSA image. Thus, it has been confirmed
also by the FTIR layer thickness measurement that the portions illustrated by
black (dark) on the OSA image are thicker by around 5A than the other portions.
Since the measurement with the FTIR takes a long time, the lubricant migration is

detected usually from the OSA images.

Changes and Modifications

Although the invention has been described in connection with the preferred
embodiments and the experiments thereof, changes and modifications such as change
of the relevant numerical values, employment of similar methods and materials, and

combinations with the conventional techniques are obvious to those skilled in the art
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In FIG. 5, the horizontal axis represents the position in the disk major

surface measured from the reference position and expressed by degrees

of angle and the vertical axis represents the lubricant layer thickness. The

portions (such as the portions around the 15 degrees of angle and 180
witltgraepaefiag gleretHb a-sabpinis10f 2 theeindheupeganigryfbiadiiaken of

than in the surrounding portions, are the, portions illustrated by black

the WEHY BN EEIERER a GRS Ut hEE AP B IR AR AV S fifftional

embayantlekaessaIaasy emeNbatione Theiensdllusikaierthvohlark ¢daditood
on the OSA image are thicker_by?around 5A than the_other portions. Since

not e tRSRSGHFATETIRFPINCNERIR PYkDY homepaRisddatBriEXieMigration
is 25 detected usually from the OSA images. Changes and Modifications
Although the invention has been described in connection with the
referred odiments and the experiments thereof, changes and
AdY%B@iﬁ%%‘t‘lso iR r?a?g %S}{é‘ﬁeé]ém?o of the relevant numerical values,
expivgontedaftting) ahdietrids ndebositatials tlan encbfinddnstthesnaighdhe disk
. _conyentional techniques are obvioys. tp thpse skilled in the art 10 without
i VR b L WISETRS OF S U o AOPERB AR LB ARSARO P the
endohdbefrat-wipigtiediskeNhenrddhe Y lutadtatio ddpesiteenomaeadiface of
additional embodiment according to.the invention. Therefore, the
the | XRRERIC L o REGH o B9TTh SUGAURE SALBERnd TR TSy 0 the
ma@uprRdiskd Lld s il pisitty Shebaitdggausddifects of the Invention As
described above, the lubricant deposited on the end face of the magnetic
disk is wiped off with a wet wiping tape or solidified by irradiating an
ultraviolet ray to the end face of the magnetic disk. Therefore, the
lubricant deposited on the end face of to the magnetic disk is prevented
from migrating onto the major surfaces of the magnetic disk and the
reliability thereof is improved. 15 20
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25 11 Claim What is claimed is: 1. A method of manufacturing a
magnetic recording medium including a magnetic layer, a protection layer
on the magnetic layer, and a liquid lubricant layer 5 on the protection
layer, the method comprising the steps of. coating the liquid lubricant layer
Clafzn the protection layer, and irradiating the end face of the rotating
magnetic recording medium with ultraviolet ray, whereby to solidify the
thﬁblg'%f’a%l %n'boonent in the liquid lubricant layer coated on the end face of
e magnetic recording medium, 10 wherein the magnetic recording
medium is disk shaped. 2. The method according to Claim 1, wherein the

: endfaé@%bﬂdpﬂie%@é@tﬁwp@rtmmdmg%ﬁmféngé&mnmhtﬁ@g a
maghegd éﬁefe&%&f&fégdﬁﬁ%%} Shefedniendib ayRCHRS JIRKARRSAnt layer

certain thickness but excluding at least the magnétic head flying region of
on thenneritan lrvesrtha gneibad sempviagtagsene ®Ecording medium

?O%Bzﬂéﬂgo‘t‘ﬁ%gi@(im%ﬁ‘ém(i‘a%%ﬂk{ﬁg pld e thrClgigs 1 through 2.
irradiating the end face of the rotating magnetic recording medium with
ultraviolet ray, whereby to solidify the lubricant component in the liquid lubricant

layer coated on the end face of the magnetic recording medium,

wherein the magnetic recording medium is disk shaped.

2.  The method according to Claim 1, wherein the end face comprises a side
face portion including chamfer sections of the magnetic recording medium shaped
with a circular disk having a certain thickness but excluding at least the magnetic

head flying region of the magnetic recording medium.

3. The magnetic recording medium manufactured by the method described

in any of the Claims 1 through 2.
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