DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRCDUCTI ON METHOD OF MAGNETI C DI SK
CROSS- REFERENCES TO RELATED APPLI CATI ONS This application is an application
filed undwo 28&/0202445 . C . 111 (a) claimng benefit pursuaat/JPmosbices2 S . C .
119 (e) of the f|||ng date of Provisional Appllcatlon No. 60/ 606, 886 filed
Septenmber 3 , 2004, pursuant to 35 U .S Tl 111 (b) . TECHN CAL FI ELD This
invention relates to a magnetic di sk substrate and a production nethod of a
magneti ¢ di sk. BACKGROUND ART Magnet i ook slemices have nade a renarkabl e
progress as external storage devices for conputers owing to their superior
cost performance ratio and further progress is expected. An alum numtype
substrate has been waedrrnct bespasUBaFRATSURNDr 8REDICT IANNHGTEDDC Odi Sk

which is nounted to the nagnetic dlsﬁﬂgiﬁgﬁgiégéﬁﬁglass substrates, such as
chem cal l y-tenpered gl ass and crystal ave gradual |y gained

wi der ap@ication because they have high inpact resistance and can be
easily nade fl rd bstrate can easily
provi de a nagng Pgsdﬁgkgﬁgyﬁ%g chgﬁﬁe ?%gggﬁgFF§&§ﬁ§%acterlstlcs but

i nvol ves the probl ehds kapk ichtfilbat Assenbeppddeaitioguifiides pnast ¢°

deformation dugi Bgca Taahan)CalBRARESS.puEh LApupalishl e Jsnucenirast, the
gl ass substrate can be easily because it has high _surface

har dness and d&éd°od6) &df tée ﬁﬁélﬁgagﬁﬁé @éf8Fﬁﬁﬂﬁéﬁn@éséppﬁé&a§ﬁﬁ@eNOTo

polish g surfaee /@6 s8leags 18ebskakabeirt 3has obaen rusianmar ot @5f itt. sglcass
substrates into_a plurallty of circular retaining holes of a polishing
carrier, thepolléﬁlﬁ@ 'carrier having, around its outer circunference,
driving gears which mesh with the teeth of a polishing

TECHNICAL FIELD

This invention relates to a magnetic disk substrate

15 and a production method of a magnetic disk.

BACKGROUND ART
Magnetic disk devices have made a remarkable

progress as external storage devices for computers owing

20 to their superior cost performance ratio and further
progress is expected. An aluminum type substrate has
been used in the past as a substrate for a magnetic disk
which is mounted to the magnetic disk device, but glass
substrates, such as chemically-tempered glass and

25 crystallized glass have gradually gained wider
application because they have high impact resistance and
can be easily made flat. In other words, the aluminum
type substrate can easily provide a magnetic disk having
excellent magnetic characteristics but involves the

30 problem of lack of flatness because it suffers plastic
deformation during a mechanical process such as
polishing. In contrast, the glass substrate can be
easily made flat because it has high surface hardness and
does not suffer the plastic deformation described above.

35 To polish a surface of a glass substrate, it has
been customary to fit glass substrates into a plurality

of circular retaining holes of a polishing carrier, the



machi ne. Polishing is generally conducted as an upper plate and a | ower

pl ate of the polishing machine are reversely rotated while the gl ass

subst r at ewvp2o0@eqaed bet ween a pair of polishing nachi necplirtmso(cafper
plate and |l ower plate) . Such a polishing carrier is obtained by stacking a
pr edet er mi ned nunber of prepregs nade by'téﬂ§ing a gl ass woven fabric to be
i npregnated with an epoxy resin and drying the woven fabric, for exanple,

and by integrapbyibBeahigngazndcpr ess+ABl, durguhBent sAsudescriibedn@bevacet he

polishing carrier iis generally formed of .a fiber reinforced resin.in order
to acquire_higﬂrﬁyépﬁiﬁﬁ?rﬁhﬁﬁlF em§FQs¥lng§gFaF§ng 861 Pske lﬁglﬁging
SECh a poli sgl ?@cﬁ&hféi.el’ Pohowen ek, 1ssgeatechesd yocontdudiuedt ascant appelret ween
the outer en ce of the glass sybstrate,(that -i.s, .outer i.pheral side
surface) and tR a%ﬁnépdpgrgﬁwgfapggﬁFfgget%F pﬁél%ﬁ%§§|§FC5§ gi%%ﬁg hol es
of the pd i shi mgveaseilgr rofheetoWhowienghpr ghkerss shbsg regef dis bdempgei nt ed
out regarding atc of .t e f rate.

I n ot her mords%gﬁﬂg%gt%e?%ﬁéégfsggégggﬁégi@gﬁ%%g% g&F%%%o%k%%%rB%?%%ﬁto, an
acconmodat i on easde lpwee ofl a6l ycatiehate Podd shiad CREr ieke isc oRtefeson t he

outer end facebgf stheghass ?)'flé%ltert%trﬁli%@ds SuRBLL %lfe%r%r‘é%_t agldewipth t he
i nner peripheral surface of the accommpdati on case. The partjcles generated

from the outer CéH§iNgce SAREEe "OYhdedFirate bF LRPLGORSS SSuHFafE or
magnet i ¢ @i sk, p@xiNatssor cald @@ yvihhermel wyrheragity, Fotukkampler,efhore,
various studies have been made tq solve this Qroqlen1 For exanple, the
i nsi de of the B&IF§ﬁ@ﬁ§ag&ﬁkl teag B Hrres 8P glﬁﬁtggﬁﬁ' h&Vi ng har dness
of 100 or bel oweldapares e bdvexanihaegoldtsentgPublrrdatd ds (Ckkoleaia)l 1No.
2000- 288922) 'fgg%e%pk&sgi%QB%%rgé?h &?%eh V&sin in order to acquire

high rigidity. When the glass substrate is polished by

15 using such a polishing carrier, however,  scratches occur
due to contact between the outer end face of the glass
substrate (that is, outer peripheral side surface) and
the inner peripheral surface of the circular retaining
holes of the polishing carrier.

20 The following problems have so far been pointed out
regarding the scratches of the outer end face of the
glass substrate.

In other words, when the glass substrate is taken
out from, or put into, an accommodation case made of

25 polycarbonate, or the like, the scratches on the outer
end face of the glass substrate cause particles by
contact with the inner peripheral surface of the
accommodation case. The particles generated from the
outer end face adhere to the surface of the glass

30 substrate or magnetic disk, so that so-called "thermal
asphericity" occurs.

Therefore, various studies have been made to solve
this problem. For example, the inside of the polishing
carrier can be formed of a material having hardness of

35 100 or below (Japanese Unexamined Patent Publication
(Kokai) No. 2000-288922). The polishing carrier can have

a notch shape (Japanese Unexamined Patent Publication



a notch shape (Japanese Unexam ned Patent Publicati on(Kokai) No.

2000- 288921) . The dianeter of the retaining holes of the polishing carrier
can be grweterc/y448.4 to 2.0 mmthan the dianmeter of thecgliaz®seidstrate
(Japanese nexam ned Patent Publication (Kokai) No. 2000-84834) . The ratio
(R/r) of a radius R of the retaining hol €s f t he polishing carrier to a
radius r of the glass substrate is set to 1.030 or above (Japanese

nexam ned Pat enko Rubhi gati onpooKokabr1No. 2002433RE86), o@ndhsorkertAinghe
foll owi ng problem has also been pointed out re%ardlnggthe sc hﬁs on the

] at
outer end facehgtehefgragsPelbstiabeCaAidRy FRE §PadE°80RSt PYt 8s*ub8d as

thg_substrateszob FﬁerﬁaﬁnehFCddb&%ﬁercbﬁﬁtﬁalgleﬁﬁesadsgkass ¢ompahnse
sodium as a mai.n al kal i t n stalliz | ass,.contains .| Lthi um
Because the io nF§8W6§68?$?%8§§ gﬁgg Cﬁgﬁgnizgggﬁﬁﬁ,NPheE?g§§8§?éqgésiIy
ﬁDblLe, marti cthar kytad qRUWrghofeaperdtiuseR Tliotgk thisimohahbdmshasd not
yet been clarifjed sufficientl .t he,sodi Lons.a hthi,umions that
have noved to %hg 8# géénngF%gl%ggﬁétgcggpgggrgagg &??hggég%ounding
mat eri al s, foreubakcirets ¢hesetaltocdnpdlngs shekcas JapanesedEseaanined

carbonat es andpglaq.f oLt RLALEUS! QRSXAN) ! 8 . SUDHACSBH Skhe BRANSH! ¢ di sk,

and possibly |np|nge agai nst the ying head to cause a head crash. A's
t hese ions corfedéhthe magnetic film they invite deterioration of the

characterj stics of the magnellisgf bhdbieausasean@bsbeehi Bginted out
recordi ng/ reproductign and can al So cause geheagﬁcrasgé Furt her, when these

B
al kali netal i&R§2EARBLehs FREAHERES PRef8aPE Ehe® §?SFIP%thF
corrosion of theageogrebiséraead device itself and the possibility of a head

orash. Tno prolr st gus Lhal PLESUIRILY LeqNLS, [HR LIegcatul nags and
t he magnetic dichk, magnetic disks, chemical tempered glass contains
15 sodium as a main alkali metal and crystallized glass
contains lithium. Because the ion radius of these metal
ions is small, the ions are easily mobile, particularly
at a high temperature. Though this mechanism has not yet
been clarified sufficiently, the sodium ions and the
20 lithium ions that have moved to the surface of the
magnetic disk react with surrounding materials, form
various chemical compounds such as hydroxides and
carbonates and also form protrusions on the surface of
the magnetic disk, and possibly impinge against the
25 flying head to cause a head crash. As these ions corrode
the magnetic film, they invite deterioration of the
characteristics of the magnetic film, cause errors during
recording/reproduction and can also cause a head crash.
Further, when these alkali metal ions adhere to the head,
30 there are the possibility of corrosion of the magnetic
head device itself and the possibility of a head crash.
The protrusions that presumably result from these
sodium ions and lithium ions exist mostly on the inner
and outer peripheral end faces of the magnetic disk,
35 particularly on the scratches on the outer end face. In
other words, it has been clarified that the scratches on

the outer end face of the glass substrate may deteriorate



particularly on the scratches on the outer end face. In other words, it has
been clarified that the scratches on the outer end face of the gl ass

subst r at evoryocdetasi orate- A - the reliability of the negmar2mws/diceke
apparatus. As neans for solving this problem a nethod that applies at

| east one of an alkali netal ion insolubrlﬁzrhg treatnment and a treatnent
for reducing the alkali nmetal content at the outer end face of the gl ass

substrate, andtﬁelkémﬁﬁbimﬁtgabﬁ §Héf@ggngti&h@igkaéﬁp§g95hsate after the
insolubilizing treatnment or the reducing freatne

ni, as begg gi%ﬁlgsed
(Japanese nexani ned®Pat@AbRsphBFi €LV ORI (Kokai P RB1IB00%-85188Y Bk ScLOSURE
OF THE | NVENTI &pbThesi aventastobnehbs anvebkadh hasafodiod that the
polishing carriers._disclosed in the first .to fourth paten 2Nt s

ment i oned abovénBPﬁV#agléépga%ﬁeé ?88%saP% ?egﬁg?naeﬁﬁe%g%rgggﬁggﬂéftPﬁe
outer end faceadkalhemgtasscsubshtate ahd onteedevfngatheoparbechésss
occurring upon.gontact wi LAt Re, OREL PALI pheral,suEtace Otnbhers as
accommodat i on &ontai Aer’ bt t hese poli Shrng carriers do not pr vide the
nunber of scrasvhesrehat ataarcohpl énepyublidzhavetrhatpestr asi 6AS that may

resul t from the goxernt 8h ke S0RkUTbEGRS 128d1 bled (blbufiekans descr bed
above. These poﬁls ing carriers [imt the sha mat eri al_and _hardness of

0 3 e v
the carriers, Hé@@ﬁ@iﬂﬁdsBBFénBuBHPélﬁééﬁOPn(Rﬁgaébuyge 6POtEpetPei on of
use and qignpede a decrease in the polishing cost. The nmethod discl osed by

the fifth patent docunent '155 first aEBIies an insolubilization treatnent
at the outer eRdSFRPEUBE PReT§Fad¥VENBSPNate or a treatnent for reducing
the al kali netal corhentnasédtblenrcendyctiavpakishi hgs Thenef ahet ithehas

been found thal seratches develop dug; Lo e conLagh Bet yeedotherouter end
patent documents mentioned above provide certain effects
15 in reducing the scratches of the outer end face of the
glass substrate and in reducing the particles occurring
upon contact with the inner peripheral surface of the
accommodation container but these polishing carriers do
not provide the number of scratches that can completely
20 eliminate the protrusions that may result from the
movement of the sodium ions and the lithium ions
described above.
These polishing carriers limit the shape, material
and hardness of the carriers, become unusable due to wear
25 in the course of repetition of use and impede a decrease
in the polishing cost.
The method disclosed by the fifth patent document
1155 first applies an insolubilization treatment at the
outer end face of the glass substrate or a treatment for
30 reducing the alkali metal content and then conducts
polishing. Therefore, it has been found that scratches
develop due to the contact between the outer end face of
the glass substrate and the inner peripheral surface of
circular retaining holes of the polishing carrier during
35 polishing and the number of scratches is not reduced to
the number of scratches that can completely eliminate the

protrusions that may result from the movement of the



the gl ass substrate and the inner peripheral surface of circular retaining
hol es of the polishing carrier during polishing and the nunber of scratches
i s not resocea/2eushe nunber of scratches that can conplperabPyogbicdnat e t he
protrusions that may result fromthe novenent of thesodiumions and the
lithiumions described above. Wen the graé%'bubstrate is polished using a
polishing carrier, this invention provides a production nethod for a

magneti c di sk gyhsthatenthahqcanebe: applinedohkr espeetbve abotBe shape,
materi al and hardness of the EO|IShIn% carrier and,can prevent the
occurrence of scratURe8 bRcafladferUBAHTFREeBf PP ésgﬁgsgséﬁgsFrate as wel |

as the occurrepeeighipgotausiens that mAyeptestunpbbyidesubt pkpdncthen

t of di i d lithi i , tic, disk_gl t
bt ai ed by SUER®ACHOERBAmaRATHAS g R el HBNE “ERGr SBEbr CaL By agbreett @
producti én et hedekpecaimagnét ibhedshkpehamateeinzedndnhehdheasmagnehic
recording layer i3 forged o such g pagnetiecdiskng! ges.subsbeate, and a

bl'ens “de a t

magneti c di sk. PTo'8orve e pro sCribe ove, e present invention
provi des the fekkeuchgsi nueani onser( eRdAfpredaét tba AeeR6dsSEBEtEaRRgAGLI C

di sk SUbStratewgﬁFpQ pehibshes 2 8hagsogu §BE§E§iBﬁsthg%nﬂayhﬁrQ%@ﬁﬁbly
substrate in a po |sﬁ|ng carrier, characterized in that polishing is

carried out byr&sbA§ Arp®l L&Ri AgVERLPLePLi AORAIEN1QRS AREr 1dGPL T 10RFabI e

of com ng intoscephAct iW Hhsanqauker sepdti-ace ebthhaedl Bys stebstr akehbs
coated with a resin. (2) The production nethod for a naggﬁt

.di sk
substrate as de8€r PBE¥A"EnSKERILGREr EPATEAESFESTACEs & P HS%FSErP@tBPd
thernosetting Fegi A. mbdhethe preduehheacretrheddf an ahmagaetagndicsic

U A LM NI R e A AT

substrate, and a magnetic disk.

15 To solve the problems described above, the present
invention provides the following inventions.
(1) A production method for a magnetic disk substrate
which polishes a glass substrate by holding the glass
substrate in a polishing carrier, characterized in that

20 polishing is carried out by using a polishing carrier in
which an inner surface capable of coming into contact
with an outer end face of the glass substrate is coated
with a resin.
(2) The production method for a magnetic disk substrate

25 as described in (1), wherein the resin is a thermoplastic
or thermosetting resin.
(3) The production method for a magnetic disk substrate
as described in (2), wherein the thermoplastic resin is a
polyester, polyamide, polyolefin, ABS or polystyrene

30 resin.
(4) The production method for a magnetic disk substrate
as described in (2), wherein the thermosetting resin is
an epoxy, phenol, unsaturated polyester or polyimide
resin.

35 (5) The production method for a magnetic disk substrate
as described in (1) through (4), wherein the resin is not

fiber reinforced.



(4) The production nmethod for a magnetic disk substrate as described in
(2), wherein the thernosetting resin is an epoxy, phenol, unsaturated

pol yest erwono@ai2g445i de resin. (5) The producti on net hodpCourzomannst i ¢ di sk
substrate as described in (1) through (4), wherein the resin is not fiber
reinforced. (6) The production method for a %mgnetic disk substrate as
described in any of (1) through (5), wherein the thickness of the resin

coating is 10 my)t oTheMrollbltiBe Reeddel iR RRhRQwh i & iFRIRELsE rditek
substrate as described  in any h (6), wherein the R | i shing

, of (1) throu ,
carrier is fprﬁ@ddﬁﬁcélpﬁgeﬂnrépﬁf8¢cé&>r§gFﬁP 8)( X The WHFEEEIEt iT6F met hod
for a magneti c @i; sk 3URSTIFalg a3 483CHRed nign 161 of POo¥gh 1( fn, Wherein
gl ass of the glass substrate i1 s glass_contai'ning an alkali netal. (9) The
production nmet Hdd f 8heaPregietiiondmskhodpdiorate T@RINGELET Bk iShbegyrate

wherei n tdhe al kal iqe@Rbabess ih Bhiwes ((19) tArjieuuqld)gn wikifad freke a
magneti c di sk characterized in that a ma ne%ic recording layer is farnmed on
the magnetic dPSKiShEdSor ﬁaér&§rdé§crfi°l§€@%i Rfafy f3PSELY SIGRA §FS 1 ¢11) A
gl ass substr at ggpol iTshki PG ccRICtion hetmed dora s maeheateioniddrstedubesirm,te

characterized in that an inner rface thereqof capabl.e of, _.com L nt o
contact with aﬁsoﬁFgFréﬁﬁdf&@e(gg 5%6P§§? §ﬁ§§tW§Freln s ol o

. . ¢ 58 Fesi®Y Coated. (12) A
magnet i ¢ di sk substs atue spredecead yl assi mgnd apmachge einom Iketlhodedfala nmagneti c

di sk subggrate @ deser ety Rl 4y QIR ol e Wighelhhe ot a

ngnber scrat'ches n-outer éen face.observ en an entire
circunference efs descmibed émd (Bace vihe rshigerthed altkeddgmediz loptsi ddithium.

i or 0scope havi g2 RGN RAU0RARLP PN B RplorliGal et dihan 100, When
gl ass substrate is pol'i shed by using the polishi'ng carrier, this invention
provi des a prog@@magﬁerlzed in that a magnetic recording layer is

formed on the magnetic disk substrate as described in any

15 of (1) through (9).

(11) A glass substrate polishing carrier formed of a
fiber reinforced resin, characterized in that an inner
surface thereof capable of coming into contact with an
outer end face of a glass substrate is resin coated.

20 (12) A magnetic disk substrate produced by using a
production method of a magnetic disk substrate as
described in any of (1) through (10), wherein the total
number of scratches of an outer end face observed when an
entire circumference of the outer end face is observed

25 through an optical microscope having a magnification of
120X is not greater than 100.

When glass substrate is polished by using the
polishing carrier, this invention provides a production
method for a magnetic disk substrate capable of

30 preventing the occurrence of scratches on an outer end
face of the glass substrate, a magnetic disk glass
substrate obtained by such a method and having excellent
characteristics, a production method of a magnetic disk
characterized in that a magnetic recording layer is

35 formed on such a magnetic disk glass substrate, and a

magnetic disk.



met hod for a magnetic di sk substrate capabl e of preventing the occurrence
of scratches on an outer end face of the glass substrate, a magnetic disk
gl ass subsOnrat2easai ned by such a nmethod and havi ng exeemrlienmns/016052
characteristics, a production nethod of a nmagnetic disk characterized in
that a magnetic recording |ayer is for med on such a magneti c di sk gl ass
substrate, and a nmagnetic di sk. BEST MODE FOR CARRYI NG OQUT THE | NVENTION I n

the D{OdUCtlOPBEETthDEfF@hecﬁ§§@§NGCodTSKHEU@NVEFTEﬁaccordlng to the
i nvention, polishing is carri out i shing, carrier in which
the inner surface cgﬁ EBﬁepFﬁgﬁchﬂPa% afg gnggﬁt@?gE%BlFagésgf the gl ass
substrate and kgbs0aked mtthraeﬁgntmhehetmavgha$Snsupsniahengs1he|d and
pol i shed by the oLiahinﬁ garrier. Anpr ho

a

|
crystallized gFﬁE§l? aP“ha8Ygérardl PyPBeen ﬁs %kexﬁggﬁg l:1egglsk

substraté& can banaseduaﬁathecghassmsubstoatentacthwlthventpuherEﬁadples are

gl asses such a§a88dgflkggoggéggl ?Ekk anblgglﬁghgghlﬁggﬁ rgggﬁlwﬂbn

al um nosilicate, "alumn so fo e chem cal

t enper ed glassthglaéssshaubstrbteugﬁthshdoaednpaé@shﬁ@hba woet eALighingt a
hi gh tenperatupg, %9 ?ause i on exchange of alkali ions in the glass wth
different kinds o kali ions in the nolten salt and is tenR t he
conpressive stress PEOEBRPHBF eChERARPILEY SEUPRESEr ¢t SFVELEA1GFE sg rES

those whigch ar%hQEtﬁb@egeﬁéréﬁlbeﬁbbﬂgugbas$o@ndﬁé ﬁa@ﬁ@t&@lbedkcondltlon
and preC|p|tat|n%Fand row ng a Iarge n%gber of fin z%ta ncrete
exanpl es are afUBF3E8LE EBRLPSOEFHe? §cﬁlﬂP§o§u§P%§ LF20™ §§§ and so
forth. The invenbbamiean pEﬁﬁ&pueEherecgmaseeeesuﬁhtbe sodat ¢hes,of the

outer end face of the ass, subst ate and.the. occuyrtren of protrusions on
a magnetic fil quBPS&é&F?&& fﬁ 1gp 31llcat8 45 ER0 G P

aluminosilicate, alumlnobor081llcate, and so forth. As
15 the chemical tempered glass, glass that is brought into
contact with a molten salt at a high temperature to cause
ion exchange of alkali ions in the glass with different
kinds of alkali ions in the molten salt and is tempered
by the compressive stress is suitable. Examples of the
20 crystallized glass are those which are obtained by re-
heating glass under a controlled condition and
precipitating and growing a large number of fine
crystals. Concrete examples are an Al,03-S10,~Li,0 type, a
B,03-A1,03-S10,-Li,0 type, and so forth. The invention
25 can prevent the occurrence of the scratches of the outer
end face of the glass substrate and the occurrence of
protrusions on a magnetic film, a protective film, etc,
that may presumably result from the movement of sodium
ions and lithium ions when glass of the glass substrate
30 contain the alkali metal. The thicknesses of such glass
substrates are generally selected from the range of about
0.1 to about 2 mm.
Polishing in the invention can include lapping and
polishing as long as they can be carried out by using the
35 polishing carrier. Lapping is defined as pre-process for
polishing. In the case of amorphous and chemical

tempered glass, lapping is generally carried out by



that may presumably result fromthe novenent of sodiumions and |ithium

i ons when glass of the glass substrate contain the alkali netal. The

t hi cknesswe 2066/ gl ass substrates are general ly sel eeCedrioosanmebse range
of about 0 .1 to about 2 nm Polishing in the invention can include |apping
and pollshlng as long as they can be carri €d out by using the polishing
carrier. Lapping is defined as pre-process for polishing. In the case of

anor phous and QBEQPEQQ %ﬁ€p§E§@a9Eaé§ th@peuagsl§ug§9%5@blxnaaérﬁaat@ut
byabr adi ng the surface of gl ass_substrate and | ate throu

pol i shing sIurF?rﬁﬁébaﬁeaoﬁySBF§Ee§§Pﬁ§YfPé@PéBPQSPVteFHeﬁEEQH LE5Fet he

like. In the Céé@agﬁvagluﬁhwageryh@rp@hesmuug S|mthhbScuS@doE0r all of

anor phous, chem cal | ered nd. ¢rystallized gl asse f th
abrasi ves are PBLig Bgvd ez PPLoAt iHErYSFF?88ﬁ3di8§|82Ep %3 go fo?th,

buf_Cﬁrluﬂ1OXIdﬁok@hsustabhémﬁbamﬂthemﬁaeeﬁ ehidacpekitahilngespegédssEsese
pol i shing operations can_be. carried.out in_a custo n e
i i gFaPEEﬁECS§S§P hﬁ pSFTsAT cerlum”%&¥8g2u?§%coﬂlhﬁ

invention but i ing rs-carriée y using the
pol i shi ng carr beiden mhﬂahohhdlpamde,sanﬂase fapabl ebot cemiing omtidecant act

N neen 't or s28aE380 (0hn BRILERR RN LOLE11SHIAR! SRR T o810 are

resin used for resrn coa hernopl astic resi ch as pol yester,
pol yami de, ponoIefEheSABEOéﬁSb@hﬁs@?ﬁéﬁélpé§lﬁaﬁrbé ERELHBSePMitNg Y ési n

such as]ﬁpoxy1cH@%BREryuﬁﬁﬁthaE%dtﬁglX%%%%%l%h Bokyim de neskRsakyt an
epoxy resin is nost suitable. Preferably, these resins are nqt fiber

rei nforced. Th&heki eRAESE16E ﬂﬁecﬁé§ﬂﬁd08&Flﬁg 1sing the PRAGEPdP%bout 10

nmmto about 1 p-rQarthe ahhen h@@dinhQQ RRlrifskiengagabllieeb fi toalihg tihab i s
resin coated in the |nveg§ g% OFﬁ ener i ber |nforced

f
resin. Exanpl e§°8{atihe Wk < £H e;%;g?rgegggdgﬁg§§nsugg Ga&e

coated with resin. The resin used for resin coating is a
15 thermoplastic resin such as polyester, polyamide,
polyolefin, ABS or polystyrene resin or a thermosetting
resin such as epoxy, phenol, unsaturated polyester or
polyimide resin, but an epoxy resin is most suitable.
Preferably, these resins are not fiber reinforced. The

20 thickness of the resin coating i1s in the range of about

10 pm to about 1 mm.

On the other hand, the polishing carrier itself,
that is resin coated in the invention, is generally
formed of a fiber reinforced resin. Examples of the

25 resin in this fiber reinforced resin include
thermoplastic resins such as polyester, polyamide,
polyolefin, ABS or polystyrene resin or thermosetting
resins such as epoxy, phenol, unsaturated polyester or
polyimide resin, but the resin need not be same as the

30 resin in the resin coating. The resin in the fiber
reinforced resin is generally a glass fiber, a carbon
fiber or an aramide fiber.

The invention further provides a glass substrate
polishing carrier formed of the fiber reinforced resin

35 and a glass substrate polishing carrier in which the
inner surface can come into contact with an end face of

the glass substrate and is coated with resin (preferably



t hernopl astic resins such as pol yester, polyam de, polyolefin, ABS or

pol ystyrene resin or thernosetting resins such as epoxy, phenol,

unsat ur atwo 2p@lozesiser or pol yi m de resin, but the resinproggd208bich® sane as
the resin in the resin coating. The resin in the fiber reinforced resinis

generally a glass fiber, a carbon fiber 6r “am aranide fiber. The invention

further provides a glass substrate polishing carrier forned of the fiber

reinforced resj;ptand 2eghasenaubstrabe @Qbé§hk@9n§akbb@5 in whlch the inner
surface can come into contact with an end facg tg glass su Eate and
is coated with resi AREpFEFBLABRGWRERREEEESAASENSIPPETAGE FPDBP FE ﬁ?orced)
The reSU|t|ngwﬁﬁgn@thpdﬂiEhiﬂ@stéalappsnggltﬁhednd(YﬁeB bhetpel iishemg is
| appi ng, the end ' n e i.nner peripheral acing inn di ter
hol es and the BﬁalP§8§ag StRE Garepry éPPgﬁe?éFmS 85 é?g “Ehan %58 eRE®
respectiwely, Ebeeresukhengutemepepéphpheﬂab1dederendhﬁa§eradd out er
peri pheral side end face jare I d n
SFESCE vgsyratgg E%QS& ﬁgg}ﬁﬁg%hggEg grgﬂ ﬁEB% gﬁﬁ

surface of the® S su te”i s poli rea e nagnetlc di sk
substrate i s wiskhedaaddodteedpenigheusiosady ﬁadnéacanérﬁspeéééhﬁér Phe

production of alg@ggegugfqhékanaorch@xagehesu&%er brgcher glasei ng texture
grooves in a head trave direction is first applied tothe substrate,

whenever neces§ab§trﬁé%tlSaP@éééhﬁﬁlﬁlﬁﬁ&éréﬁféeéw &heojpepaetdrned sky

sputterijg on Lhibs+subst hat @ashctBgnet beikaCcondbnguktyak ridanatraatd base
alloy is forned to a thickness of abouyt 10 _to 100 nm.on this b?se film for

exanpl e. proteé§|V§e§|ﬁﬁFOFhEaPBSHHCGFOPthIFk@agP§ Chfefdrinl y Por med
further on thl%x&&@ﬂ@tl%e&@@@ﬁd@ngokafemm&aglﬁp&mmeecqmbogeenlmealQEamce,
R R L ] E T,
about 1 to abowheb@vem orckeleacgr.bolNext, a base film made of a Cr alloy
15 is formed by sputtering on this substrate. A magnetic
recording layer made of a Co base alloy is formed to a
thickness of about 10 to 100 nm on this base £ilm, for
example. A protective film of carbon, or the like, is
preferably formed further on this magnetic recording
20 layer to improve corrosion resistance, sliding
resistance, etc. Hydrogenated carbon, by sputtering, or
diamond-like carbon, by CVD, as examples, are formed to a
film thickness of about 1 to about 50 nm on the carbon.
Pérfluoropolyether or a product obtained by esterifying
25 or amidating the terminals of the former is diluted with
a solvent and is applied by spraying, dipping, spin
coating, etc to a film thickness of about 0.5 to 5 nm, as
a lubrication layer, to the surface of this carbon
protective film, and the durability, the reliability, etc
30 can be further improved.

The magnetic glass substrate obtained by the method
of the invention has a small number of scratches on the
outer end face and can prevent the occurrence of
protrusions on the magnetic film and the protective film

35 that may result from the movement of sodium ions and
lithium ions when the magnetic disk is produced by using

this glass substrate.



Per fl uor opol yet her or a product obtained by esterifying or amdating the
termnals of the forner is diluted with a solvent and is applied by

sprayi ng,woizpgngidsspi n coating, etc to a filmthickneseCoiipziosutcose 5 to 5
nm as a lubrication |ayer, to the surface ﬁ(g this carbon protective film
and the durability, the reliability, etc can” be further i nproved. The
magneti c gl ass substrate obtained by the nethod of the invention has a
smal | number of scratlehesh othé henwetiet oenei f ACEe adtgb T o8 eventuthiger

oy Tesut fr o et burrR e I | Gt b S el S Pl S ek hon
magnetic di sk i%s produbbul tyd ush nighedr sExpmshe s ulist¢ad et Hdolghert fiton
i nvention wll Q}@c@é@é a&g@g%%%:‘%{%%%g% detail with reference to Exanples

thereof, the invention is 0 these Exarrpl es unl ess the _
i nvention®exceells t e gilse Frammeld .and the Gdnpasaimpre B hes Cortpar at i ve

Exanpl es, the oseuliFeice ofr SEEALChASs WY the andy face of - the, gl Ass,

substrate is determned by setting magnification of an optical”mcroscope
to 120X and obsBIRA T thet erfils TTHgIFPHEF St e eraTekL kRl ferreof ugh
the optical m cmwsicepe. midroddpoacdirTancart e Protd usions,on-d he
surface of the magnetic di gis confirne ﬁn the follow ng way. (1) The
gl ass substrat €5 &R %r%ﬁ q%t%l?rrmedffgt'%c%i@kr%%l}éﬁ AP prerless and

magnet i cl@i sks rarerehtaepened. (2) The nagnetic disks are accommodated inside
Femper at ur e const ant U G 1y C0ric T Qb HAC SHERORE (3 Attt
standi ng for 240chawagnettiwe disgneits catifSksnat el aken faitl dwiom tvey magneti c
di sk drive. (4)(115he T %rla[%e.g isQJ}?sriﬁlatFécg ta[rQ—:n cq‘}(aregaeccrI ir%neé[ in?agdri.estkic
disk production process and magnetic disks are obtained.
15 (2) The magnetic disks are accommodated inside a

magnetic disk drive and are left standing under a

constant temperature/constant humidity condition of 85°C
and 90%.
(3) After left standing for 240 hours, the magnetic

20 disks are taken out from the magnetic disk drive.
(4) The outer peripheral portion of each magnetic disk
taken out is inspected and measured by eye and with
halogen light. The outer peripheral portions of the
protrusions occurring on the surfaces of the magnetic

25 disk appear slightly opaque when observed by eye under
halogen light. The degree of occurrence of a slightly
opaque portion is judged in the following five levels:
Level 0: ©No opaque portion.
Level 1: Up to two slightly opaque portions of 5 mm or

30 less in the circumferential direction per surface.
Level 1.5: Three to four slightly opaque portions of 5
mm or less in the circumferential direction per surface.
Level 2: Five to ten slightly opaque portions of 5 mm or
less in the circumferential direction per surface.

35 Level 3: Eleven or more slightly opaque portions of 5 mm
or less in the circumferential direction per surface, or

slightly opaque portions greater than 5 mm in the



taken out is inspected and neasured by eye and with hal ogen light. The
outer peripheral portions of the protrusions occurring on the surfaces of

t he magnewocodiakisappear slightly opaque when observed pgTayzosmnmes2 hal ogen
light. The degree of occurrence of a slightly opaque portion is judged in
the followng five levels: Level 0 : No op € portion. Level 1 : Up to two
slightly opaque portions of 5 mmor less in the circunferential direction

per surface. LemelculhfreHtrieg oA de@uiosl icgftdry i@pacus peiEd ang off 5 nm or
less in the circunferenti al fdlrectlon per surface. Level 2 : Five to ten

slightly opaqué™orts S G SIAAET I ess in the circunferential direction
per surface. Leesiel3 4: Elsel\i@rmtdry opraeusd ipghtd iy nepamee tear tihems Sofund inm or

| ess in the ci r unf erentl dlt{ egt |dor31f losnurofC GE. 5Qf solrleghct la¥1 qp/%ql{l
n ess

portions greate % fart B ITmI ecirC U erentl al - di'rection occur ‘in
t han 1/ 3 Df enthersez dibeguri/ér eric entligelci4cusifegteriae .opaque portions greater

than 5 mMmin t i1 gunf ey 1) i r ess
than 4/5 of en?%vceélcfsrcunflggggg qjlpl’a%# ?&C%I% 3 frgg[)egfqbtglaaglorl:{ ?%‘ﬁgd
greater than 5th® i novenfeineaimifdr shmeslt i é@qud?n isc@mers rheey & /tthadf 4/5

of entire circyarencs rExalsck.: A 2.5-in. lithiumsilicate-type
crystallized glass substrate was polished by using a polishing carrier

(material: gl as Sy ]fe! nf orced epoxy resin) in which the inner surface
was resiyp coated. The 2r e&siifh .C Qatdhigin{ Willieistt g-aiytfeorayig Slilherdd whs fsor med

eacti on-type. W RS FaSAREIREET 5% o Ck RS IO G e S pal i shi ng.
cerium oxi de pojmasfimigls| wrlray s dahean et for cEH rassd) nsesirguppl ivd.cand
pol i shing was “Hd Ilencli’leq:Ut é}rtfa%er %}aes q:fesri%v%o%tee% OfTI{[eh%e@iq‘;[ %%aocfin‘?lgs
(without reinforcing fiber) was formed of an epoxy resin
15 (Konishi Bond E set: two-component mixing chemical

reaction-type epoxy resin adhesive) to a thickness of 50

pum. In polishing, cerium oxide polishing slurry
(concentration 10 mass%) was supplied and polishing was
carried out at a rate of revolution of the plates of 35
20 rpm and a processing pressure of 70 g/cm2 (about 6,864 Pa)
for 40 minutes. After the glass substrate was washed and
dried, the occurrence of scratches on the outer end face
of the resulting glass substrates was observed. As a
result, the number of scratches was 17.
25 Next, the resulting substrate was subjected to
texture processing by using diamond slurry and a non-
woven fabric and was fitted to a sputtering apparatus. A
base film of a chromium alloy and a magnetic film of a
cobalt alloy were formed by sputtering on both surfaces
30 of the substrate. After a diamond-like carbon film was
formed by sputtering on both surfaces and "Fonblin Z-
Tetraol" (product of Solvay Solexis Co.) as a lubricant
was further coated to form a magnetic disk. The total
thickness of the films formed was 90 nm and the thickness
35 of the film formed by CVD was 10 nm.
This disk was Level 0 and protrusions were not

observed on the surfaces of the magnetic disk.



rpmand a processing pressure of 70 g/cn®2 (about 6,864 Pa) for 40 m nutes.
After the gl ass substrate was washed and dried, the occurrence of scratches
on t he ouwwenoend244ace of the resulting glass substrat espPaagrmiosercesd. As a
result, the nunber of scratches was 17. Next, the resulting substrate was
subj ected to texture processing by using dil#nond sl urry and a nonwoven
fabric and was fitted to a sputtering apparatus. A base filmof a chrom um

all oy and a magheidar-ddilve dfxamgaebalt all oy were formed by sputtering on
bot h surfaces of the substrate. After a di anond-|like carbon filmwas forned
by sputtering on boteAh S EER S b i TR dcl(sd?dqcﬁfc?t pdﬁ‘o\%kﬁ%fgy
Sol exi s Co.) asira Hhebrdasmntwanas s unt evangoat €d wicH daha exwgretdre tdiesk.a The
total thickness of. the filns .forned,was .90 nm.and t t hi ckness .of the film
formed by CVD \Eé’glﬁ?lﬁrﬁ “this i s‘“kl(%v\l}aan_tecve S 0and Cl|o}3reilo O{r1ucsoli%{(ga’n:ﬁl\/\t/eore not
observed on t hesurddces. tdf thee glsggretiub disk.Comraratsde Blamltdel: A

gl ass substrate A Jmongt i edis%ﬁra‘éuﬁc]rhfe rdused ddhe spe way, As-ydn

Exanple 1 with the exception that a shing carrier with notches that
coul d cone i nt cesorttEddd wilas s Falgtaes ssiiest rdtse nvessl udee nRle

occurrence of the SCHAICHRS avd he 9l &/e SNA HRC G Rndthie: B tHNg Ll ass
substrate was observed, the nunber of scratches was 198. The resulting

magneti c di sk BV V@ 2 a PEF PR UNGRs RsF Gt &vddi%n the
surfacesi®f theymgwelid odigle iad igsesExanpl e 2 ¢ A glass substrate

and a magnetic disk re produc in the sane way as in Exanple 1 with the
exception that C&%ﬁ%ﬁivﬁg E@%ﬁn}ﬁ%@r 4°n which the inner surface was not resin

coated was used. When dlssocoistante afnd e ataorest ion dilk oty peratidase of
the resulting ¢ ass, SURRld A8 M8S OPSRINGS e WSS xR ShatPs 37
polishing carrier in which the inner surface was not
15 resin coated was used. When the occurrence of scratches
on the outer end face of the resulting glass substrate
was observed, the number of scratches was 376. The
resulting magnetic disk had the Level 4 to 5 and
protrusions were observed on the surfaces of the magnetic

20 disk.

INDUSTRIAL APPLICABILITY
When glass substrate is polished by using the
polishing carrier, this invention provides a production
25 method for a magnetic disk substrate that can be applied
irrespective of shape, material and hardness of a
polishing carrier and can prevent the occurrence of
scratches on an outer end face of the glass substrate, a
maghetic disk glass substrate obtained by such a method
30 and having excellent characteristics, a production method
of a magnetic disk characterized in that a magnetic
recording layer is formed on such a magnetic disk glass

substrate, and a magnetic disk.



resulting magnetic disk had the Level 4 to 5 and protrusions were observed
on the surfaces of the magnetic disk. | NDUSTRI AL APPLI CABI LI TY When gl ass
subst r at ewo0@al2esibed by using the polishing carrier, tlpcs/Japresnicosm

provi des a production nmethod for a magnetic di sk substrate that can be
applied irrespective of shape, material and3hardness of a polishing carrier
and can prevent the occurrence of scratches on an outer end face of the

gl ass substrate, a nmagnetic di sk gl ass subatigt e obtai ned by such a net hod
and havi ng excell ent characteristics, a ETGGU_tlon met hod of a nmagnetic

di sk characterized in t h&t PACAHGREPRcMPERBRIPHgal BFERSFCt BEfEd on such a
magneti c di sk ghasSrsubsbyapellandng ragnetsCsdbskr&tAl M6 holdAnpr edtgt i on
met hod of a na etlc dé % strate b¥'§ﬁ||3hln? a glasg subitrated ﬁ
hol di ng said g EéssﬁB frafec b%yaap8p'§ ng9cSPFE&rT cAPEEEEPTZE6% MMt hat
polishing i s cahetegoduthhypgussngaarpebi shingycasingr ai poiisbhngn i nner
surface capabl . alo [N nt ] o] d fa t | ass
Substrate | s cosrEuca thourred A RAL kS a0 Rl o oy a6 e

di sk substrat ecaptarti ngthoasl alket enﬂhéaehn©§atdergéaﬁ3|§uésthetnnpbast|c
or thernDsettlegaggalwltﬁ a FAgiproduction nmethod of a magnetic disk
substrate according to claim2 , wherein said thernoplastic resinis a

pol yester, pol yam dé; poll{§8l BEPAUCABSNoMCEBPYsP§r BnBapBSLAC 4iskThe

product izgn ”EtBQQsQEaEe”BgBQEHQngl§5 §m9§hratewa@@@&alaglaor@gahnha
wherein said tggrnnse gﬁgre5|n is an e henol , unsaturated polyester

or polyimide r&8fRMCB2 BFodhetTgRe ﬁﬁ drgﬁlﬁ magneti c di sk

The production method of a magnetic disk
substrate accbrding to claim 2, wherein said
thermoplastic resin is a polyester, polyamide,

15 polyolefin, ABS or polystyrene resin.

4. The production method of a magnetic disk
substrate according to claim 2, wherein said
thermosetting resin is an epoxy, phenol, unsaturated
polyester or polyimide resin.

20 5. The production method of a magnetic disk
substrate according to any of claims 1 through 4, wherein
said resin is not fiber reinforced. A
6. The production method of a magnetic disk

substrate according to any of claims 1 through 4, wherein

25 a thickness of said resin coating is 10 pm to 1 mm.

7. The production method of a magnetic disk
substrate according to claim 1, wherein said polishing
carrier is formed of a fiber reinforced resin.

8. The production method of a magnetic disk

30 substrate according to any of claims 1 through 4, wherein
glass of said glass substrate is glass containing an
alkali metal.

9. The production method of a magnetic disk
substrate according to claim 8, wherein said alkali metal

35 is lithium.
10. A production method of a magnetic disk

characterized in that a magnetic recording layer is



substrate according to any of clains 1 through 4 , wherein said resin is
not fiber reinforced. 6 . The production nethod of a magnetic disk
substr at eveco@vaesag to any of clainms 1 through 4 , wher ecmJg2dbonksess of
said resin coating is 10 nrmto 1 nmm 7 . The production nmethod of a
magneti c di sk substrate according to clarm4 7 wherein said pol i shi ng
carrier is forned of a fiber reinforced resin. 8 . The production nethod of
a magnetic di skosubat 6at sadecRagh8gitodany efibstabts dctbraugh #o. amherein
gl ass of said %Iasg subigrﬁ%e is. glass containing an alkali nmetal. 9 . The
producti on met Abd o 45 maghBFPE9Ri 4k substrate according to claim 8 ,
wherein said al kalilietah g3aksthubatrdfe poptsHinyi oarpeéhodoohed afgaetic
di sk characteri [ h netic C Lng. |l ayer i ned on said
magneti c di sk gﬁggfrg %ngéﬁg?g?%%s%%’a%@ag%gggg%ﬁ%glg?hg%géhaﬂ ?niéF A

gl ass substrat supbecshihgreafrcapabbened obmangi betorebntacteditbsan,
characterized bGtéPaénéngé?QeéfS rgﬂgﬁstgﬁﬁsgiaEQPEQ!EeQinPBH&Ele”tO
contact with an outer end face of glass substrate is resin coated. 12. A
magneti c di sk substtate Prodoeedipyduskngubsprabacprefuaetihbd 8findnmagnetic

di sk substratepggggeggag herBhY 8f §|ﬁ&&ﬁeﬂiéh&@HQhsébst%@@é?é@c&?@iheta'
of scratches on an outer end face, observed when an entire circunference of

the outer end F8cRRYsCHhSERYBA %h?%ﬁ@ﬂg§n4opvb%5?iﬂiEP%SEBE@lh8§ing a
magni fi gati on e&rd20Xesi snngh gheateenghdacdPOcbserved when an entire

circumference of the outer end face is observed through
an optical microscope having a magnification of 120X, is

not greater than 100.



