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This application is an application filed under 35 U .S
.C . 111 (a) claimng benefit pursuant to 35 U.S .C.
119 (e) of the filing date of Provisional Application

No. 60/606881, filed on SeptREM&HIRTION 004, pursuant

to 35 U.S.C. 111 (b) . Technical Field The present
invention relates to a nethod of §O|IShln the inner

peri pHEEHPDeRH EQELSBENGoTHEBNNERt BERE BHERALeEYPIBHRFACES OF
medi um ﬁn%@m Qo dukidith iNte MPEIM A SAdYa BRUSH
usi n e above method, etc. Background Art—AT— — —
alun?nun1substrate has been wi dely used as a substrate
for @RGBS”@EFERE&QQY@DHQEER@EQWASUEECR@I@N”HQnetlC

di sk As I TiC di SKS are bei ng produced
shzller S|Eé§ Q%BE§HQFFBP PﬁléRnéEEl&ﬁ?FéOPeééﬁéﬂnﬁnder 35

dat avats.a. h§gneradFasagmgnghbe?bﬁﬂtnpgkfua?trEbe3ba8.s.c.
been [y c y.a S_substrate_havi

supe??ggq§ rPﬁcgﬁglg%ﬁégg gﬁags %s?FSYéS%PPéﬁg@ﬁpngatlon No.
the gbhdé69686hst fafles bar Sepgarbee BecandéngpoedubdAt to 35
therg ga&e ?ssqégied chem cally reinforced gl ass

substrates fo nhanci ng the substrate strength and
crysfarchhicdlgFasddsubstrates featuring increased
SUbStrateTﬁgr? gggngagﬁgeﬂgigh 8%¥gg§|£bzgthgghad of
Acconpanyi ng the trend towar ensity recor
furtH@#lSPﬁ@gnﬁaﬁeﬁn@eﬁea@rhﬁbebééne@ﬁaﬁgéaasssnpé substrates

thi nebicl B headrbong ﬂ@@ﬂﬁﬁoaﬁﬁsbsﬁé¥ﬁoae@@ %WBdG@§HP the
and to a g| ant nmagnet o- resi stive

i s tABPEF PEG§XB¥CP§Hn9h5PeréBPB@u@?FEO@heeééntents of
t he pagrgtbeneegetdi ng nmedi um of the glass substrate

An aluminum substrate has been widely used as a
substrate for a magnetic recording medium such as a
magnetic disk. As the magnetic disks are being produced
in smaller sizes and smaller thickness while recording
data at a higher density, the aluminum substrate has been
gradually replaced by a glass substrate having superior
surface flatness and substrate strength. As the glass
substrates for magnetic recording medium, there have been
used chemically reinforced glass substrates for enhancing
the substrate strength and crystallized glass substrates
featuring increased substrate strength based on the
crystallization.

Accompanying the trend toward high-density
recording, further, the magnetic head has been changed
from a thin-film head to a magneto-resistive head (MR
head) and to a giant magneto-resistive head (GMR head).
It is therefore expected that reproducing the contents of
the magnetic recording medium of the glass substrate
using a magneto-resistive head will become standard in
the future.



usi ng a magneto-resi stive head will becone standard in
the future. Thus, a variety of inprovenents have been
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Advances in the magnetic di sk, hgwever, has been
acconpani ed by new probl ens concé%nlng the gl ass
substrate for the magnetic recording medium One of

t he pf0b|BHﬁsLSat0a§h@@9 bheigsprbaeRsnos hheegbass made to

bst rat That f Lt t
the.the raaadthtc fashi act ShulrranathS. PAcRBtoRa- 5 Advances
causenothdeheghstio theki hhowéirém f basedeon aheompanled by
f f b
or ot AEerBhcRs S Fa ran s R TRe EhEr Lals BB R e khe ntor e
Furtmegnetncrepcoddcnggmeueumont@nBSOEhEhﬁagneblems is to
recordlng PRO! LAY eLoLheog] B SUBSLI BhEsDYAS) NOrfar s,

magnet o-resi stive |ng elg (fl oating
heughd@e@ionh@fhéaﬁorglg@m@aéaero pneheaserfpees of the glass

recordi,0g-4e8skbyidt BeEEmERY 8hL88 QECHéfQEEQnQHUEhe thin
reproduci ng operation or a_phenonenon in_that the

repr bébBt foRTPd ABt thecohpfrshedof ThBScalgasi subRhrate or a

the @é@&ébeapgsﬁubegaaaegnfbbﬁeanﬁa@BeoEukhgces of the thin
di sk due to,particles on t gl ass s ate

nagn C bs
o ot Rr R nos B pEodaneha: FRg ROREeRRS; hoe Ragnetic
EaggeéOOgdﬁggtméalhﬁadf vaéygmgséhsrbeSrstanbg Qélhbea

ead, and, adver se ecti ng..t el.ectro netic .
comv RN E e B R oge  PRe oF T LROMBRRERE S (Ehpating
sur flaeiegbt)t bé ghaskeadbstr dveeted theinmgeesecthe recording

reCO&QﬁQQ fediy Qeﬁgg g%? §b8¥8uks %Péhekpg g%groducing

sur f ace o fhe ass rate 'S not snpo . _
henceperhélendOSuafabenamﬁadeslﬁhéhaalthguKEBcedcﬁt@he is not

resi g@ TQshgﬁere@MerééhEeogegkﬁéé Eﬁétb9b€§bEQaHEQs formed

y t e asl on as as ot articles
t he pnnbhepéwrﬁﬁéﬁapfehaesmaﬂaeélanalﬁhedgatép partlcles on

peri pRher gha88dsaHstagec0tutheigtasensuRalr akgeradhere

to the surfaces, Patent docunment 1 (JP-A-11-22174

di scPprREEaging heat in the magneto-resistive head,’ varying
the resistance of the head, and adversely affecting the
electromagnetic conversion.

A principal cause of foreign matter on the surface
of the glass substrate for the magnetic recording medium
described above is that the end surface of the glass
substrate is not smooth and, hence, the end surface
abrades the wall surface of the resin casing, whereby
resin or glass particles formed by the abrasion as well
as other particles trapped on the inner peripheral end
surface and the outer peripheral end surface of the glass
substrate, adhere to the surfaces.

Patent document 1 (JP-A-11-221742) discloses a
polishing method wherein a disk-like glass substrate
(substrate for a recording medium) having a circular hole
at the central portion is immersed in a polishing
solution containing free grains, and the inner peripheral

end surfaces and/or the outer peripheral end surfaces of



pol i shing nmet hod wherein a disk-like glass substrate
(substrate for a recording nedium having a circular

woabm/oaz418he central portion is imersed in a pOTAUBIFIQS819

10

15

20

25

30

35

solution containing free grains, and the inner

peri pheral end surfaces and/or the outer periphera

end surfaces ofthe glass substrate are polished by

bei nghbr glight Fnbetretat horapbotdrhadt bwi bhiagpbkibshhhginto
brus?o?ét?oﬁgh'éBhEQcEaQ%%ﬁ'ge 8§£§glbﬁeb98%hngng polishing

solution containin ree grains en t
perlBﬁérthéﬁdu§aﬂgaééeopoﬂhéhsubsﬁpévélpg tonbeining the
pol i ghed anyﬁgng t he above slurry and the polishing
brush, thé polishing is effected by rotating the brush
whi | e dri BpPRgtERelBNGEr PeshPberpd eBdt 8Rrhere of the

ObJe@hbé@r@@epﬂbl§BeﬂeW@bQBsh§df§§n§glﬁ§ §Bé05b89easlurry and
nin

[ ur |ece of . substrates |
gentgL %ngngnﬁh THPBK- Eﬁﬁepgé%§PF89e§shﬁ%ﬁﬁ§%§€nP¥r
hoIeSotatln@SEhélhguehrwdiﬂekdrppbhﬁblﬁ@ebéﬁﬁbrynphE@dthe
center_hole t ere ec she

i s |nne£§§dh°Tetﬁ§ gﬁ8r$€je?ﬁepﬁo$ RP%bsg?a HR é 18 formed
br ushyhataskshaddedlonalheypefi phecygsobft hbebsodaktekewhile
shaf u eces t s_are.to

e st randoniry CohF L, 21 BL o6t er S TRG RN sfpRgtaees
brushav%h@r@eﬂbﬂéshpﬂa@e ardisperting anrotelakseupbloshing

morkbeasﬂnlﬁh@hénegﬁtesrhehsréh susface, whe?e’thgeobﬂ$ct to

degree of pO i sh I ng the substrate 1 ncreases awa
t he BadPakerRedhésr bunpssefxed biecohpaE Bd tBhﬁhEOllshlng

|nnebr@§ﬁ|HQ@erQEhtH§1§Bb§ﬁﬁ§&§dcbﬁsﬁhéopébf?ﬁggy of the
wher e hibrOd is fixed (i ,.as conpar ed he sid

t hat *PS~thtipl 882 £b- th@hﬁetarylaé@%béy of THi §cBEcBReSUbStrates

conspigubtisb@i shmalsanebasldi poet ehe@f b{NeoELRLRE the
hol e. The above dlﬁpegﬁlon cons;dered to stem from

the BRHUTRERF oRTGFha FRPACT bakForb Stbst PAFRSRAVPRGIA the
par t amoat | yf swakkingnbar thel endue perdeneasl osusfatbp i.e.,

32?{%0 T%%go?é?%eféggkaﬂfngxtﬁ osuéQ%%é%e 1ncgeases away from
the end where the rod is fixed as compared to the inner
periphery of the substrate close to the end where the rod
is fixed (i.e., as compared to the side that is coupled
to the rotary device). This becomes conspicuous with a
smaller diameter of the center hole. The above
dispersion is considered to stem from the deformation of
a thin rod for a substrate having a particularly small
center hole due to deviation of the shaft of the rod from
the axis of rotation and deflection of the rod when it
rotates. Dispersion in the amount of working turns out
to be a dimensional error of the product substrate.
Therefore, a large dispersion cannot be tolerated.

[Patent document 1] Japanese Unexamined Patent
Publication (Kokai) No. 11-221742

Disclosure of the Invention

It is, therefore, an object of the present invention

to provide a method of polishing the inner peripheral end



rotates. Dispersion in the anount of working turns out
to be a dinensional error of the product substrate.
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[ Patent docunent 1 ] Japanese Unexam ned Patent

Publication (Kokai) No. 11- 221742 D sclosure of the

Invention It is, therefore, an object of the present
inve@ﬁk@afé@ ngNtH§tﬁaﬁ?hhﬁﬂtﬁéuﬂohi§péﬁgibheihnﬂﬁé amount
peri pheral . endsu ces, of subs tes.w thout, .

O SpBE TSR RS, RBRETST ChoPRIhG AP PaSt i RRep peripheral
pol i shilnguthecesnef peripheitatyeofl duskateBeobubstrates for a

pl urali ke substrates for a recording
nedi§%$5¥%§£%?%§éﬁ i nvention provides a nethod of
pol i shi ngThtepiament penipheiah pndvidesagesebhod of polishing

d'SkthékfnﬁgPS%%§£§§e£9i én&e§8£9588s”ﬁgi&ggv EEEhQ bstrates

of producing t strates by usin nmet ho
and 5@bs@raeesrpiodueediny, t pemabboe abthvddasing the

deSCétE@QrgﬁéQWby(éélﬁgnﬁhsogbe%epﬁétﬁsangnahgubgeﬁétes
peri pher al surfaces of disk-like substrates for a

recoPHPﬂ@cﬁ%dpMnFﬁglﬁ@oﬁeb@ﬁ%hoéoﬁﬁr?%Fﬁﬁlb%QOP?éPHg a
plural ity of paegeshed dfsgolnkﬁlﬁgbshéaiﬁﬁeEOpealpheral end
recordlg nedi um, hayi %e at the c ntra

bor LPORERRER OF THerbe FoF HPRBTaReP nheF  BefPORERARD Tediun
end ssifigce, bﬁudhstam#rmglﬁben1mhlle aligning the

circular hgle ecl-to. be_pol ed, havi ng
the circu grvh % a% %r%en%Ya%f |o% ?er%gF ! k
bri ngulngtaapeti b ng naterdahgsMadlymcbaVang|agcarcular hole

po"éﬁ gﬂe”Béﬁfkéi b8£91ﬁﬁngﬁ&£e Lth ﬂéﬁ ?bESgﬁlhﬁ Bf inner

inserting a poll
haur@egtnﬂaé@loﬁn@héupéacpheap osta0k@@g|tkémsﬂbi@e aligning

intorffe-eLequbarnbobs o6 fB?mOQhGSEjéégnté Eér§51§59§d
of the object to be polished in a state where

sl urP§virgpEbaght rFRtdr chAtactwibh ERRCHRL eBPrEdOPethereot;
polished,pbalfging a polishing material slurry containing a

polishing material into contact with the object to be
polished;

inserting a polishing brush having brush hairs
studded on the periphery of a rod-like shaft into the
circular hole of the object from a first side of the
object to be polished in a state where the slurry is
brought into contact with the object to be polished, and
rotating the polishing brush with the shaft as a center
to polish the inner peripheral end surfaces of the
substrates; and

inserting the polishing brush into the circular hole
of the object to be polished from a second side opposite
to the first side in a state where the slurry is brought
into contact with the object to be polished, and rotating
the polishing brush with the shaft as a center to polish
the inner peripheral end surfaces of the substrates.

(2) The method of polishing using a brush according

to (1) above, wherein the polishing brush is inserted in



rotating the polishing brush wwth the shaft as a
center to polish the inner peripheral end surfaces of
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the circular hole of the obj ect_ t:0 be polished froma

second side opposite to the first side in a state

where the slurry is brought into contact with the

obj ethet oibeupeki bhéd, odntheobht eny tbebpoprhbhgd from the
brus h a a n .i ner

periE g%%lsga Egr%é%gého ?h%ﬁéﬁ%nggkg %; e?ﬁ Shrfaces of
nethgheoﬁubétréhﬁﬁg tibengbachEush hecpp&uagedolsl}nverted
abOVEelﬂﬁﬁbé'EotgﬁePQLkéBtEanBHSEnb rLRger gﬁg bEﬁQﬁ, and the

circular hole of the object to be po romt
firsPosiaBing BéuﬁéhlﬁhénﬁﬁﬁéﬁdpénuEh@rénr@naaguhpé@egf the

of tBBjééQSEBabéspolﬂgh@QJEﬁbmtg BecBRbi sh8d Lpposite to the
inverted relative to rection of inserting the

br uShTSRASEHE BOI PShLRG bRUShTST| RSEIPaAFFh ERd Surfaces of
ci rcuhar shpokeratetkhe obj ect to be polished froma

second,side opposite . to.th st side to poli
i nner ﬁgkiphergﬁeeﬁﬁ éﬁ?fg go fSFﬁEgsHB§P afe ruﬁg)accordlng
The tet ko of o) i shbng, ushagednbthshpattshdhggbiashl)s

O FReD0NCan AL oL 0ct REBRY L ThideRT KR chE  2L8ESon of

and TS reciproca drvec
i nseknfayting bhashruehareietimethe bbﬁeobjeothO be polished

pollggegffgcgfﬁﬁgtpgbg thgshlng (4) A nethod of

produci ng di sk- Bstrates for a recordi ng nmedi um
|nc|udKﬁg a st@pmethedfeftprgdeatnaethol-bi kposikhtngtes for

usi ng ﬂegéﬁébnécﬁgﬁﬂuﬁglﬁ@léﬂYﬁ@”& 9£e§1%ft8ff§%tlng the
above. (5) A _substrate produced by the neth

prod%%?%@dd?gkPP%k%hé%%s??bP%saf%Fuéhr@@@@adh@gnﬁau@ﬁy one of
of (4)) ab@ve3 A@@@ﬁglng to the pollshlng met hod of the
preseng}%I nvent rst, the i brush is

ol i shin ,
i nserted’ from h%u??%g?tglBEO?BC%ﬁf%Xtg?ﬁem%Eh?ghPﬁgprOduClng
and, di sen] i kbespobt shiag bovsh recbnsenyededi@m bhe(4) above.

second Siﬂ@cO¥@i§$ to the polishing method of the present
invention, first, the polishing brush is inserted from
the first side to effect the polishing and, then, the
polishing brush is inserted from the second side, which
is the opposite side, to effect polishing, preventing
dispersion in the amount of working that occurs among a
plurality of disk-like substrates for a recording medium.
In particular,. it is made possible to prevent dispersion
in the amount of working even with the disk-like
substrates for a recording medium have a center hole of
an inner diameter of not larger than 6 mm.

Brief Description of the Drawings

Fig. 1 is a cross-sectional view of a polishing
device that can be used in the polishing method of the
present invention.

1 polishing device container
2 holding plate
3 substrate holder



Is the opposite side, to effect polishing, preventing
di spersion in the anobunt of working that occurs anobng
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medium In particular, it is nad% possi bl e to prevent
di spersion in the anount of worki’ng even with the

di sk-1i ke substrates for a recordi ng nedi um have a
center hotecotyaprhsnefosli poeiaing not |larger than 6
mm Bri ef scription of, the Drawings Fig. 1 is a
cros3- sect?ofral €¥%V?OTH%F pol i shing device that can be
usedsin tﬂsml:psahi:s@mgteaﬁd@dshﬁrﬂlefoesp@rti nventi on.
1 palishin Vi ce cont ai | ding plate 3
substrat € OTZ%rqgr% a?§l rusﬁLl polishing 5 rotary
dri v unigulesporishing material slurry flow port 7
p0|lf@In g?%€%i3¢ &éy Ly 8 substrate 10 polishing

deV|ce rrylng CUt the Inventlon The

SlnultanepM§I oP9£h§H tﬁ@%h@@eéfpﬁﬁéH@Eé@én@ngnventlon is to
surfaces of a pl ur al |? st acked disk-1ike

subsﬂwﬂe%a%@u%lYel%%wlﬁ lh%dﬂrraﬁlﬁlbyp%ﬂr%e%a%|%Wysurfaces
mhlC@f09n§3u5§1@t90bfs@t@@k@@t@i$a¢1@ng @u@@tr§he§gfor a
brush haV|ng hai rs studded, on the perlph%h% F

r od. TRFQrIANG sMEIEPBRE P HARaF Ve S cHehER| CaPFyins a
|||q&élﬂéhﬂ@gam@bérSQIn@ndealp@li@ﬂin@ahr@ehuﬁ&dlm@ hairs

t he i, Shi.n hod of the PLESE i hyent . _
pol | %?%% %?ggﬁiop?ﬁ%? uded aEpo Ps |%g d%v ceﬁ'ls & cross
contseqeiodal wibel dihgnptiatcally,iblesbsstane aopdeisBing

'n5t<§‘é+fg%°£‘h££‘e bolgLngsplate dne BoloLAl¥eHUEod of the

f or g, and a rotary r ve
|nte@r@$e@t theepbleshi ngy @@bi%@l@@n@%Vh@@ 10j gncludes a

polishing device container 1, a holding plate 2, a
substrate holder 3 installed on the holding plate 2, a
rotary brush 4 for polishing, and a rotary drive unit 5.
The interior of the polishing device container 1 is
filled with a polishing material slurry 7. The brush 4
is brought into rotational contact with the inner
peripheral end surfaces of the substrates 8 with the
polishing material slurry 7 that flows through a
polishing material slurry flow port 6 and through the
inside of the substrate holder 3. In this device 10, the
substrates are immersed in the polishing material slurry
7, so that the substrates come in contact with the slurry
7. However, the slurry may be dropped on the center
holes at the central portions of the substrates, so that
the substrates are wet with the slurry.

More favorable polishing can be effected if the
brush 4 can be moved up and down relative to the stack of
substrates forming an object to be polished in addition
to being rotated. The up-and-down motion can be
accomplished by moving the brush 4 up and down or by

moving the substrate holder 3 up and down.



filled with a polishing material slurry 7 . The brush
4 is brought into rotational contact with the inner
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polishing material slurry 7 that,;loms t hrough a

polishing material slurry flow port 6 and through the
inside of the substrate holder 3 . In this device 10,

t he subst [at genareli nwieaedhenihherppkirsphagatmtadi alhrfaces

ngr;¥uerl§gthb£ iggtg Eét;?hesbgg %2t§? Lg%glﬁﬁroduced

t he meh@ethhobescaﬂathboéeatmaltpertenhsabfpbhelons in a

SUbSLE gt Sy, 8Pl Dabi hig  SHOSLEALESREEUEL AT BLENRey one

slurry. avor e po I'ng can f?ec
t he bpgéhthecaﬁhbé nﬁh@dampuahdoﬂomprkenatﬂnereaseheat the

StaCKnHErSHQ§EﬁHE§§lf@ﬁH‘BH QHeOQESSBdtglgg @Blkéﬁgge from

in addition to being rotated. - -and- down noti on
can beeattsafl FEAcBShyORBILAY Fﬁetbausﬁt4tb9 hpdegomAripheral

or bynﬂD&hnﬂhéh@l@ﬁbsbﬁéée8Qohﬂﬁéh3lgpc§8§ed98nth@ rotary
gener,al , when tge i nner heral end surfaces are

pollgﬁéﬁe by bt tlﬁgethe ?ﬁ ht3 that figefnerducedhis
lntOpthomenculaB bokeambblyheacestiral, ppetHefisetfidn of the

t trat d on
ipons YRebt KF, PEREnaRbEnTY of PachRY 15" f Hor BhoBbSaEhiRg of the
inneIO@eerMethé artisonft hetsetond sider8benenpterfy ofthe
h ' : t ner .
ber i Bhas5F et oo nErr: Fibeat hahal phEGHbTRCpBsBne ook
t he bk%r§HH$FVQt@anr5a(reeordcm@smedbumhha3|Medome very

end)stgbhéeﬁhengﬂgneﬂeO$m8ﬁﬁ§uH?gﬁgrEfHﬁegh?ylﬁggr peripheral

defl ection of the rod bru and
devi @8 oPUbfaEpe RHaPPlbphing m@@tfb@n$thecbkychntrolled

r ot afib@). 1tn1§e§8QE1M§ér§® Lhec €U L epB Dt sfOh gt ?gtlsfylng
di me S|onal g sion of the disklike substrate

r ecot &f ngt FUP BT hASTBEEBRRN Vet 9T stRe ngbnensaprat nerecision

anoupy @ff@@tKh@gth@eprD@hl@@rb@rfgﬁérﬁgggSﬂ%éa§§§1§H1ng

pol 15009 Bysh, BESEELEL v sontrol led Mo L ie e
polishing by inserting the polishing brush from the
second side which is the opposite side. According to an
embodiment of the method of the present invention,
therefore, a stack of a plurality of substrates 8 is so
set on the substrate holder 3 that the first side 8a is
on the upper side. After the polishing is executed to
some extent, the substrates 8 are taken out from the
device 10, inverted, and are so set that the second side
8b is on the upper side to effect the polishing.
According to another embodiment, the substrate holder 3
can be inverted upside down so that, after the polishing
is effected to some extent, the substrate holder 3 is
inverted to carry out the method of the present
invention. Further, the brush 4 in the device 10 may be
introduced into the circular holes of the substrates from
either the upper side or the lower side. The upper (or

lower) brush is introduced into the circular holes in the



the stringent requirenment for the di nensiona
preci sion by effecting the polishing by inserting the
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effecting the polishing by inserf{ing the polishing

brush fromthe second side which®is the opposite side.
According to an enbodi nent of the nethod of the

pres@i¥st raesd iaang, tda@etref orles polsiacknfia pffvated yto some
of substr at 8.,is s0 set_on the substrate hold

t hat ST HE T4 €S azlsilsS ot P HE P rlrg’? dthn f"fe{ejf $har holes
pol i shithe i sulsxettes fioomonee ektwst ,side tubstppeessBle) to
are e f ' b d N r ;

set TEATC: Nl OTH AR I ko N o & Pt don.
ef fect tHeheot ikhimy. paetbewiagy tinkot @nbolt ieptishing
the {4 e m'&frtﬁe Cﬁihﬁey'élyr%é%?itrﬁ@sitg,e doNP $Pe used

that, after the polishing i's effected to sone extent,
t he Lubshe Rel Wy meilod pierthel preent yinRREhen, and

net hadb 0 4410 1 asedd 4y esdiOdhifurhdessid headd ushe 4
in the devjce 10 rm%qﬁe | ntroduced into the cjrcul ar
S

hol ROBFSHH st it bsSHibhy efitertdFe RppferRowe tp this

the toyed &f dert Thecoppestd Dy, |oivergd ddamishe i $sed such
i ntroduced, i nto the.%j'rrcul ar holes in the%ubstrates

and, PEH T AR PO 5t AT - BT Tt 1 G Edhe sxPRnexides
t he bisdn #um soxide oohticetliadm dhexide culBo ol eshothe

the substrates_fromthe | ower_.si or r_.Si
effesclfrf%%e%oﬁs kil%gé?%%? e%@b%%r%g?%y J%klﬂu‘%}[:?hccla‘);‘ljl dﬁ% §8ed a
i nvepeloshiThenztésiab pantatndmy ténd teaih oniddeand,
pol i shj i al n slurry L O j
oot L ST pePLaoLe LU Vot Sty oo

i Nverttot apll thereochphbeg ke anyapol § shevigral times

mat eg el - 806 thecpot | shi DeoABE el dd) B HESY ERabx @Y eor
been Known in this field of art. O'oncr,etely, there can

be uSEHLGRHHoFidhi ngPRBEEPet SPAkOY af® 2arPhlhike, material
| roNs DxE £, i ZET @MY OXi G ©%i&é | tieongi oi deis Thot intended
polish the surfacej;, of the gl ass substrates, there can

be uSRAEBPYF i IPY nytFEERYTA! - containing rare earth

oxi de andrhe polishing material slurry can be obtained by
dispersing in water the polishing material which
contains, as a chief component, a rare earth oxide
containing cerium oxide. The slurry contains a
dispersing agent, a chelating agent and the like as
required.

As the polishing material comprising chiefly a
mixture of rare earth oxides containing cerium oxide that
is to be contained in the polishing material slurry,
there can be exemplified a low-cerium polishing material
of the bastnaesite type containing cerium oxide in an
amount of about 50% by mass or of the chlorinated rare
earth type, a high-cerium polishing material of the
synthetic type containing cerium oxide in an amount of 70
to 90% by mass, and a highly pure cerium oxide containing
cerium oxide in an amount of not less than 99% by mass.

The bastnaesite type polishing material is obtained



particularly, ceriumoxide as a chief conponent on
account of its polishing rate that is several tines
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silicon dioxide. Described bel ow,is a polishing
material slurry including ceriumoxide though this is
not intended to inpose any |[imtation. The polishing
mat €y abulsterr iz reprpase: oo e, byhidils pes si L uow ived eed

the polyshing Iﬁﬁﬁ{eeféla' &%C@J‘M{rﬁ efn s ©

conponent, a rare eart ont al ni ng cer'i um 0X|yde
The csqrtﬁucg/tmti‘é}mssi‘@nﬁ scp’rércsﬂw@bmre@m@ atdrging,

agentoand; fde f4ke ap, r&%gﬁﬁyuﬁfure E Ui Mg.  The

material conprising chiefly amx rare earth

oxi qeaS AR S igyRe U T e mHmRTial (@pe dontahoidd 50% by

in txﬁbﬁsmﬁ S FidniYeS €T d el arsd Ur fmt Hdier e s (other rare
exe ifie alowcerlumpo%lng mat erial of

bast fs?i‘t PTGt H7 LA REGh 3h Iaﬁw%blthdOF or
of ahK. S%d))bl’fﬂaﬁlﬁrﬁt@i tdhee i nafed garesieiadd aterial

el TR A S AL Al g pimaces

70 tmlgae%abythm&t:yna@l i higstipw el tcexs wn;:mmtdealh sulfate,
t

88&) yﬂrrc&gesoc%l‘\}hgmb rﬁ@es&tﬂ% afépﬂ-g%l | SC}]lrEﬁlgn 1¢:] %é’aﬁarhd

i s obareiaias Gewrpmma Zim@bastondesif egbai ci0F oy mass

flugd nated a‘:é"rcpﬁ{@_): %:ﬂéqeéaa_ltkpf Ta&Eardd k?&lseﬂ?rgrﬁlydrous

and by conducting the steps em cal treatnen

dryi sty fatesst isiER M 1haegs %@asé\kfzpanéoarﬁ}lcfl%%@mh@s

The bast nafsideyH-yRe- ek 'pﬁﬁlrkgq 'Tﬁ% 8fd & r GOt N ARt hetic
50% }/pr mass of cerium oxide and, Turther, contains

ot herYR&re @éﬁ%f@der@m@aa%t%@c Fiairinediateighn assuch as
LaQ‘EasNSiﬁ'_es:LGfe PrFs solihel el iaf |k5yat\%iLr[c_§irr§LtQ_aid hed¥Pe heating

po R vl U e B To TR Sha et

it Ehydrqmyieeﬂe%utéaf@rm a hydroxide thereof, and conducting
the steps of filtering, drying, roasting, milling,
classifying and finishing, and contains cerium oxide in
an amount of 70 to 90% by mass. The highly pure cerium
oxlde is obtained by dissolving an oxidized rare earth in
nitric acid, extracting Ce®' existing in an aqueous
solution with tributyl phosphate-benzene to transfer it
into an organic phase, reversely extracting it with an
aqueous phase containing a reducing agent such as sodium
nitrite to form cerium oxalate, followed by roasting.
The purity of cerium oxide usually becomes as high as not
less than 99.9% by mass.

The cerium oxide has a Moh's hardness of 5.5 to 6.5
which is equal to, or slightly higher than, the Mohs'
hardness of a glass and can be finely adjusted.
Therefore, the cerium oxide can be favorably used as a
material for polishing the glass. Both the low-cerium
polishing material and the high~cerium polishing material

have excellent polishing power. Here, however, the high-



followed by mlling, classifying and finishing, and
contains ceriumoxide in an anount of about 50% by

wors®s/astisel | as other rare earth el enents as PaziIP2005/015819
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anhydrous sul fates, such as La233,-S03, Nd2G3 - SGB and
Pr50n-SO 3. The hlgh cerlun1polls%|ng material of the
synthetic type is obtained by roasting a starting

mat ecéaiusuphlashbagt mewbérehadi ssbeatngei 6fby psirhycularly

n'trwngcmfehea&hagghtt féefgdw C%apg%&ﬂiammlea@mn on

dilute amonia water-to %dro
hydr B¢ dearhéedef siapdoobdacPphyshhegsmepsrbgl comprising

flIt@ﬁi@ﬁlydaymmgtufgaéflBgrenééktﬁgoxgaéésaﬁxiaalﬁgdcerlum
finishing, and contains ceriumoxide in an anmount

70 t9%X98%, Bjoruser the RPEhPyYiPUrBakeriai exp@esigion, there

obtataﬁdb@ypaéﬁégéwlpguaadoalgbzgghiﬁgemgaékhannhaV1ng
nitric aci , extract n an agueo

S0l BTBRLGIEnSE FrBUEoT BOCRRGAG. benSeRmEba i ERoF abue of 50%

it I@Eov@muﬁég@QSQrpbéﬁf@nr@fe@S§Iyoeztﬁﬁcsgnﬁeééuﬁé&hln
an aqueous phase contal nin Ccl ng agent such as

sodi GAFRi L R1ER Wht?ofﬁ$c%rg@ﬂ?oxaﬁat¥6t$@¢l%ﬁeﬁeﬁ91ng

roasmlégtrIBeRégistan@é"cerIﬂn19xagglyégathatb@ﬁ@n@§ysta1
as hggh as ngb kess t han 99, 96b nass The cerium
oxi d&Y fHRE™ e faFuiBsexbie 2oCROECWAY Ehes

equal to, The §b1ghhiyghmgheriahaﬁluthg tbiisconbaiAngss

of a and_can, be_finely. adjusted. -Ther efor t he

oo ek 3P0 it Tt o Sy ik ug Men "EE crRETaT b agent
poI|salqgnthengdassheBD@@cthELtpmefethungpmbsshomgonent

Tt eFL Ahe angy gﬁlbg@bngeéa%@%ﬁ@wg L AolP¥St 1 onal

exce ent
hugh@@li@hip@l@éhthg @%@@%r8ha§a©e$eﬁ@urélnisb;ng, the

part%&ﬂl@ﬁiﬂg'ﬁ@@efiéf sfhPH9h1§2§§§%if n? ﬁrﬁ CHL Bf g

ation oh the partlc e Sl ze
mat ef i BFUERRPE si by %%$e@@yl%hhmgtma%ebxaia$éuéEYths used for

OXId@ﬁtéﬁaéadpeglgggl@ﬂwefm@e Héﬁ@vé?r the §9£s§hba@ponent
material conposition, there can be preferab

pol i ¥hi Y hﬁtE??a?bﬁ%ﬁ?nbop%?tP%%%SQ?Qe%r%%F?%%boh@?ﬁ%ases in
to atkenylatiyerNat ues ofis®8%y being circulated. If the

glass component uniformly covers the surfaces of the
polishing material particles, not only the precipitate of
the polishing material becomes very hard but also the
precipitate of the polishing material deposits thereon
again due to its high affinity to the glass surfaces,
deteriorating the ability of the glass to be washed.

If the polishing material slurry contains a
chelating agent, the reactivity drops between the
surfaces of the polishing material particles and the
surfaces of the glass, and the surfaces of the polishing
material particles are prevented from being covered with
the glass component. As a result, no hard precipitate
forms and the deterioration of the ability to be washed
can be inhibited. Preferred concrete examples 6f the
chelating agent include o-phenanthroline, gluconic acid

and a salt thereof, amino acid and



of volune distribution of 0.5 to 3 nm as neasured in
conpliance with JIS R 6002, "b . Method of Testing
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system of the ceriumoxide is a i#bic system The
polishing material slurry may contain a chel ating

agent, as required. Wen the chelating agent is

cont athellentlbtameaetevirb¥cetithecgbiassneompengnticonic acid

f d.b I d. | al
pol | ERFngP BT SER” oPREESehr s KBEECr Grnr PRy SHEMYL LERE @
pol i ghingniat eciidl asbuar yodsunsaalty asedlbyubesagt, a zinc

C|rcgg? % As EQ? nglgghﬁgtﬁgkggkal slurry is used

for per ods “of owevér, the gl ass
conponentThhrehlssnpheaobﬁeuﬂarolbmlpat&shedngthduamhyo acid

incre §€Sabn %H@ﬁ§h5?ryaﬁaa£hé§euégg B¥OP§FH for example, an

circul ate ass Co onent uni y covers
t he §9%¢é§e§méﬂ°tﬁél§olﬁsﬁ?ngrﬁﬁtémiap paidi chebashgt amino

onl yathe, pﬁ@ﬁh@'Eél@soﬁh596090|hﬁ8'Bgm?BhﬁabahanEQHES
very hard but al so the gre0| Itate of ol i shing

nateraroa@BoéFP@StﬁérE f aaif d68uPooft §hpj gRino acid are
afflpatylpOShbstgtaSédswiEacaﬁ alleyer yevapi ng h?@roxylalkyl
ability of the glgﬁ tﬁ be masheg. I f the, @o%h 9 hi

rat ePFAFDSPhI Py EORPEYhsOECtRel alPHE EGenit FRs POLishing
reachaveryatr eparbet heeamtbeasiidt aceshef chbaipali shfegt of

mat e I tlcl n he_s rfa es.of .t he Ias
t he gh?fagg% ofogﬁggpg b an naﬁei%gﬁlﬁgr 8I%§a§?egr0ps and
prevéheeﬂorkongbepagdcdeeredsaﬁth Whengthssacmdmonemino acid

As a;cesyl i NgQ aaréhegsbegtaiﬁ Egraéﬁgggdtﬁs also use a

deterloratlon o the a t o be was can be .
i nhi basdd. apieperréd toncpebenekaapt esFokthps, the amino acid

ChelﬁéyngeaQ§EBeknEthgnQ 9H§HaH5959£lm§ eQhUEQNLE one that
acid and a salt thereof, amno acid

andet fyPEREAPaHTAEL ot VAKBRYPE, abllg. asNPhacifubariey an

aci doppdchheisahbr hhereefeithereocannbepexopnl bliedear-type.
gl uconi c aC|d and a sodiumsalt, a calciumsalt,

a
zi nc sal t#antP§ ?@FPSugcﬁ | thghefaBsbe used for'the polishing
material slurry, there can be exemplified glycine,

alanine, valine, leucine, isoleucine, cerin, threonine,
cysteine, cystine, methionine, aspartic acid, glutamic
acid, lysine, alginine, phenylalanine, tyrosine,
histidine, tryptophane, proline, hydroxyproline,
diiodotyrosine, thyroxine, hydroxylysine, B-alanine, y-
aminobutyric acid, anthranilic acid, m-aminobenzoic acid,
and p-aminobenzoic acid. Among them, glycine and
alginine can be particularly preferably used. The amino
acid can be used in one kind alone or in two or more
kinds in combination.

Among the above chelating agents, it is desired to
use o-phenanthroline and gluconic acid as well as a salt
thereof. It is desired that the content of the chelating
agent is 0.05 to 0.3% by mass. When its content is
smaller than 0.05% by mass, the effect of suppressing the

reactivity of the glass component is poor. When its



There is no particular Iimtation on the amno acid
that is contained, and there can be used, for exanple,
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am no acid, netal salts thereof, ;and conpounds in

whi ch hydrogen atons of the antno group of the am no

acid are partly substituted with an al kyl group, a

hydr 8RyFankyexgeedp Br 3&nbul kagg| ogr bhp. otbaeveand; f the

the peiishing pmterhaktrehyeLy beconmes acidic, the

chem cal effect of the ceriumoxide itself f or

pol i shi ngTffhePgl2881AP oAt ardal hel wsFKi Agnspesliher contain an

decr&@éﬁ@naﬂ%eﬁombﬂeﬂcbﬂl§l§ﬁ1ﬁ@maﬁé91h% torBesusedionato
esjred to al so use a basic am no

therefore, it d , .
acldff% %%ﬁblngﬁf %u??ﬁ%?natﬁeC%WP%%Xa%fdaﬁﬁylbem is
ei t heontaenedge thatpﬁaiﬁhﬁh@ym§%é§1§lOisoﬁﬁpﬁbégseé from

avin
opti et F e B DR e T et e e £t bpedr Pbishing
L- ty@@v1¢es ahe hmwenlagldnthme chﬁlbeyueedbéOWash@d is

oli eri ry an. be _
Slyc nlne@éugfyge tféﬂéfﬁé %Ieﬁ%?gg ceflﬁ super
t hr %eQO%@%remﬂeln@y@ml@%erm@¢hp@ntneleaspaetoﬁ about 1 to
aci d,, a Si |n|ne henyl al ani ne
tyr05|ne |dF%g %yp %pﬂﬁ% ?Fﬁ%lt% the polishing

hydﬂmva¢b¢1n26 ﬁggn@@¢@$@$1methehgmbx$MBng slurry. The
hydroxy} %?éﬁ@ﬁ f%f%ﬂgg S ATENOLY éggfgngcegrface area and

ant hrani C aC| \ n}antno enzoi ¢ aci
p- anfi HIeRTdi thadv @l L swvorg malesyial chlrcvre aﬂtdetairgg nbmieo the

can %Eaéwéwé%@z{&é/ M&f@f{@ Y1 4588 T the
e

can used i n one kind e or in ?mo or nDre i

in d¥hbiHaksomn Aﬁa%gotwl%b%‘i/esw R¥het agtexfte matntalnlng

IS dﬁﬁéizﬁ%d&&hﬁ@yo pheaand dH ot d pe- and, gl ?]Lﬁ&é‘cjrate and
Wgﬁi as a salt thereof. It is desired
cont

R AR Ty ddehtPat il 1. rsﬁ%lﬁnger be

masscerWhesd il washeng decismd [y Ahadi iy OpedyY dBSSitrasonic
t he effect of suppfe53|n the r ctivity of the gl ass

corrpc?rf)en]tcalt Yoor . TRk %ﬁdegsd%a %b/%]bytends to

nassactl‘reﬂéﬂevrdidﬂerhétaﬁthsst ftmbstrate and the polishing device.
Contrary to this, the polishing material containing the
acetonato complex of aluminum is suppressed from adhering
due to the interaction between the acetonato complex of
aluminum and the aggregated particles of the polishing
material in the polishing material slurry, preventing a
lowering of the ability to be washed.

Concrete examples of the acetonato complex of
aluminum that is used include a complex having an acetyl
acetonate (R = methyl) ligand such as aluminum
tris(acetylacetonate) and a complex having an ethyl
acetoacetate (R = ethoxy) ligand such as aluminum
tris(ethyl acetoacetate). Among them, it is desired to
use aluminum tris(acetylacetonate). The acetonato
complex of aluminum may be the one having two or three
kinds of different acetonato ligands in a molecule.

Further, the acetonato complex of aluminum may be used in



pol i shing rate decreases. The polishing materia
slurry can further contain an acetonato conpl ex of

wabkosieeurs having 1 to 3 acetonato |igands. \WeRCTAR2005/015819
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acetonat o conpl ex of alum numis_contained, the

pol i shing material is suppressed §ron1adher|ng to the

gl ass substrate or to the polishing device, and

| oneri Bgnghet Reéndbblri iy taob@rmﬁgh@dkhad@r@meebmdlnatlon It

Usual.ly, the polishing material i superfine

o 48 REheERaGESBarPCPETEESS BF LBguRCECPBeABofPTpIex of
mm . aDueitomi s Subbate acBRvbyymatbe pwheahichg content is
mat erj al ;| aped Lo the poI Shl sl u

aggre8§ e8§parg ? 98F om&r tRE" a pgrgn?egﬁr 3%engv§ntlng the
and sdppeéss Dﬁetbelp@ﬂnﬁglnatmataklﬁdomsa@bemlnngﬁnothe

the gbﬁ§§n§UQ§EE@H§ BNas tB§DB8E%Sh Pgtggvb%ﬁerHﬂgﬁﬁerthe

the particles on e outer she exl st whi

mai nPal-hPhgnehsprtEcadec¥etpesonce adhered to the gl ass

SUbStrateT@anbB%VQOEh%hUﬁgﬁ@%ghBE thEaQQEEU%%eStBaBrevent
no | onger be renoved such by running

wat ePeBIMEPERE4BRI &Ndp Plé&??@ﬁe Wﬁéképé#ﬁﬁﬁy the polishing

polImateglamtguuakytmangEOfa@hﬁé@ @mbadbae gkag&quired, with
tra

b t t dt h his,
The BOPPEAEnGuRhr 2B) S hYeAte! B KEokng ac Boolat By 182’ glycol,

conpbhmspﬁaabsnsnuﬁ1as $mmpr$§hds§haﬁeadhdring due to

t he hnteraﬁ ﬁ ween the aceto atoecong X F
al um'num and®t'hé aggréggpeg sarFl 886 "t Re 58 Sﬁlng
mat eppalacnylilbéepoked Auigseateheak shuhrys peéhgnt crdglulose

a | ouRkl BYBh. AR h'iexlheoggé *HatEeNCHELR e polymers

exanples 0O acetonato co m num t
usedsuﬁbladepal§@ﬁ§Véxaﬁ§@hﬁé anTh@eﬁvpuacepénéh@l@Raddltlon

nEth¥b)thbgﬁagl§H§HgaﬁaQE¥Ebmugbtrh§u8§§?ty?a@%tgga§@% by

and a conpl ex having an ethyl acetoaceta
et ho®§¥Fst i BaRdcsabhYas OallufPnafPt PYsmagshygnd, more

acetgaéeb@bgly,Aangtbhqap b& hesdesired to use

alumnum £rLs (38R Laceienatel 51008, 2981 208891y used by
being dlspersed with a dispersant such as water at a
concentration of about 5 to 30% by mass. As the
dispersant, there is used water or a water-soluble
organic solvent. As the water-soluble organic solvent,
there can be exemplified alcohol, polyhydric alcohol,
acetone and tetrahydrofuran. Water, however, is usually
used. It is also allowable to add an assistant that is
usually used for an ordinary cerium oxide polishing
material.

The slurry used in the method of the present
invention may be obtained by mixing starting materials
together and has no particular limitation. Desirably,
however, the slurry may be mechanically mixed and
prepared at the above mixing ratio by using a ball mill
or a high-speed mixer.

The end surfaces of the substrates are usually

polished after circular holes at the centers of the glass



conpl ex of alum num may be the one having two or three
kinds of different acetonato |ligands in a nol ecul e.
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ina single kind or in two or nQr? kinds in

conmbination. It is desired that the content of the
acetonato conplex of alumnumis 0.05 to 0.3% by nass.
Whenstheteetieeneries fompelderntih&ahe0105%rbperapderaie end

effeQEr%QEeBrQ%@nEh%gth%r g@?ﬁ AR -h Eﬁgsggkgégbggare

material is poor. nt excee
nasschémfﬁﬁ@doth@heﬁaﬁéteﬁhetbélsghﬁﬁgaﬁaﬁemegcb@a@@élshed on

To lHaéoygcbkalagsQ%&%bQQSOEheéebEChﬁa, be PEeV8Red, are
sedi nentation and to i nprove wor kabi | t he

po|.§H?ﬁ¢0ﬁé%§rﬁgﬁegsﬁbﬁyeﬁa9YbeSﬁagtﬁephsméﬁaédstagngthenlng
requbbﬁdtlbhthu@hy@@|@o%dﬁglaﬁ gt hyheseogdl weak uaNfitrate.

| yet hyl es su
Pri ol yonoehars B RevEnarspnoshRatestgorykbrFe are
dispenané33$uemya9vpmﬂ¢adryhanedeﬁeyhnbosaye&heésm&@@étlc

as cel Lul nd car box thy l.l ul ose,
matg?gg§kob§ebg8?§§§?s sgcﬁegsggglyv nyFl§F§6ﬁglla¥ﬁ5 to
anountogdficehei maguaeicticometortihagpokidshinng &st €éhkealindsrlying

usuahggerO Qﬁe&@ %Q%’ érggﬁéllgrgggaa%0¥ Bga#a%%l% ﬁ%terlal

by nas nore pre
poI|§HPhgaﬁa€éV|Mprsﬂavrwrl§ru§u9rlﬁlu§éduby bbilmgis not to

d'Spﬁﬁgsgemhhb Qlﬁh§ﬁgﬁ%ﬁnt ﬁEC@h@SmﬁﬁhéElétl%ger, there can
concentration of a OUt to Y% y mass

di speesgfed Ph@ﬁénﬁ§les§élWaF@WP6FSénﬁaﬁéﬁe§éwuﬁpe As the

Orgaﬁkétéakygﬁtla9§r§h@h@@bebaﬁobébhge@rga@kcf§QbV%Bta carbon
an be. ex lified al cohol %h ydri c al coho

t her
acetgﬁimandTPSt gﬁ§&F8F&P§nEaV@FeFanh fevermedsby diluting a

usuabéyfﬂﬁedoetheKSwah&ﬁ akl evabbeitolapdiaanaswtishant fluoro-
that. i s us§$ % used for an.ordi ceri um oxi de
Ve

pol | 5P RgSHAVERTal SPOHKERE] dFr 9P Hs8EY IRt RE - et hod of
t he Bresphéesi nventi on may be obtained by m xing

starting ?ﬁéeﬁg%hgd of the present invention will be
described in further detail by way of an Example which,
however, is not intended to limit the invention.
Example 1.

174 pieces of glass substrates (TS-10SX manufactured
by Ohara Co.) for a hard disk (HD) each having a diameter
(outer diameter) of 48 mm, a diameter (inner diameter of
the center hole) of 12 mm and a thickness of 0.560 mm,
were stacked and were subjected to a first polishing on
their inner peripheral end surfaces by using a polishing
device shown in Fig. 1 under the conditions described
below. The inner peripheral end surface of the substrate
included an end edge surface of 0.270 mm and chamfered
portions of 0.145 mm on both sides thereof.

1. Polishing:

1.1. Polishing material slurry.

Kind of polishing material, grain size: cerium oxide
(SHOROX A-10 manufactured by Showa Denko Co.), average



together and has no particular limtation. Desirably,
however, the slurry may be nechanically m xed and

wonreaesd3at the above mixing ratio by using aro@abP2005/015819
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mll or a high-speed m xer. The ggd_surfaces of the
substrates are usually polished ter circular holes
at the centers of the glasssubstrates are formed and

the Lopes-perkpherah gngpsurfaces and the outer
erlgheral end surfaces are chanfered. Thereafter, the

subsPiaPeEsHa) BeIpBIG shEdter the recording surfaces

ther@@épaﬁsanSaQeﬁﬁlregod@ﬁﬁ ﬁegam@ahbuosphgﬁ@thened
a chem cal _str thenln%Fsolu i on

ot ASSPURRRTEEAPE BF BOUT GNP TSFELiBh the PRug arry: 108 by

fabrmggged substrates there are successively overlaid

o DSELLILTORLoNE e FRDER! B! NSt B BELER! Lo

recondiag, ngdmmn1¢Aosztﬁ@ underlylng | ayer, there can

be usual d a etic |aI such as C, M,
Ta, Wta EXO Bl Fpﬁfg ngggﬁu?ﬂrs nBP to i npose any

I|n1P61L9n1néstthe nmagnethc Iayer there can be used a

nagnetlc mc As_the.prot ctlon
"ayer, ChAPE can BeoTaBh GoC P RRGF o aa bORSFEER “ond
The Bebondapohgshaygrwaancbedﬁotﬁédubged|thE|ngndlpephs same

| t L5, a | ubri cant with
f1 uonot voesoroasr 8o POUbE. | "and drying it.

Exanpbeparabinet Bsdmpiet he present invention will be

descri bedjg EHEEBEEn?e&§b|cQMdM@XeafféB gxﬁgEhgd of time
whi ch, however, 1s noft intended to [imt

i nvehtieA. aExéﬁﬁgeai thi?4oﬁlEE@sféFSEIE§§l§hh§9r8fegxample 1

(TS- hES%emBOYS astikednby s&har aok@itibak.a hard di sk
(HD) _each haV|ngPa di anet er éouter di aneter) of 48 mm

a di Amet 8FLEPANEPTdP%ALERFI6R  t he center hole) of 12
mm apdia Obkekiess akflcbbOoAmhuesarshaeked and were

SubJeCtetht'le su£l%rat glkgEkggegnin Example and in
Comparative Example above were observed for defects on
the surfaces. The surfaces were observed along the whole
inner peripheral end surfaces for the presence of scars
and pits by using a microscope manufactured by Olympus
Co. at a magnification of 200 times.

2.2. Inspecting the sizes of the inner peripheral end
surfaces.

A total of three substrates were measured for their
sizes including the substrates of the outermost sides
(two substrates of the first side and the second side)
and the substrate at the center that were polished in
Example and in Comparative Example above. The results

were as shown in Table 1 below.



their inner peripheral end surfaces by using a

pol i shing device shown in Fig. 1 under the conditions
wdeswrozbas bel ow. The inner peripheral end surfPatarPmbs/015819

the substrate included an end gggg surface of 0.270 nm

and chanfered portions of 0.145 nm on both sides

thereof. 1 . Polishing: 1.1. Polishing materi al

slurry Ki nd of pol i shi ng meatadrlieall, grain size: cerium

0 P851£98H“b% SubSrranEEstuneg by O”Uﬂﬁbgﬁggéﬁisvg7Example 1

a »'\v r\ﬂnnr\vi- onar Sl m

gﬁf%i@é:lim°;§;ht s T

REBREFation of polishilhg VRO eFial in fhe GO&MY:. 10%

bySaaeBdNELEE] al of brudhZ-P@BGHA of hail¥2. @ Gmster of

hair: nylon, 3 mfm f 0.2 nmm Rotational speed of

brush: 2000 LRI BaLLShiag,iiae 19eg59ng“b§£ LB®conti rmed
st ack substrates was i nverted, an second

poblahi hjewasréangacredeunbisrrvhd tondpntahs samecas or no
th?ﬁ@ QﬁSBBth§XQHBY§ lCQHHaE@ﬁbXEagﬁégpbﬁaﬁplgh9 As for

i shing was conducted for a gerlo of time tw ce
Ioﬁﬁea§lFﬁ§tOSftPﬁelFP?§tP66FP Brag @PdEﬁaﬁﬁﬁéeiraBove
bu&lH@Q@EOBQ? é@?BrCBEdié' ag ob§8§%h89 150 he
eval uation. 2. 1. serV|ng Yects on € surrace. The
su%@ﬂV%ﬂEéOBéﬂl@ﬁéhoﬁnOEx fapPerahdvenEganpaeatli veile the
ExafipEgcaboyervweren0baesvedi forndefiest i ag Ehﬁl nsional
surfaces. The surfaces were observed along the Whor &
|nﬁé?cpéipphﬁﬁamléhdnguaﬁaQESOtoofthetpiesgacetbén 3 um in
scpLsmend PiLs manuf act ured by
O O DR P AT ahoaroEE0 T e, 2. 2
I nspecting the sizes of t he i nner peripheral end



surfaces . Atotal of three substrates were measured
for their sizes including the substrates of the

woutmroopas sides (two substrates of the first BCUgPaNE015819
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the second side) and the substr at the center that
were polished in Exanple and in npar ati ve Exanpl e
above. The results were as shown in Table 1

bel ow. Table 1 From the above rE&SAINS of testing, it

was confifnmed fh th rface e_observed to .
cont ai n n%'scaé %%t%%§p$f ?%f%%?%ﬁéxgﬁ%lgﬁaeﬁn%erlpheral end
Conpzsuaf d ves ExAngi ekdlikdssflostrdeesi fes af reberdimermedium

peripheral 9u§Hré§ﬁ§§isfn i mensional error of 12 mm

was observed in the conventional method of Conparative
Exanpl e 1 whil e t hePs@Yidtes wepbufahithedt whi¢ees of disk-

mai i gk di 9o &+ HLPEHSEORaL P@@@iéi%g REATL ARG R a circular
error of not larger than 3 nmin anple 1 of the
pr ekt i A bR ® oreEE AR MP ATt 10D B ¢RI B LRRF Vi hermkey an

I Nnnetnper i pheighe£Ad stdfaees208, dhsk-stkexsHgsthaheshile
for recordi medi u usiqg a brusg?co r|S|n%:

pr ovi ?@ﬁ%ﬁp?ﬁ?a??f@u AT ReteY ©F HPERIFReCPRUBSE b e

for polesioedi hgviedi tine havtogl ar chotal at tiod ecahttdhe portion
centy érQOEIion t hereof thereby form ng an inner

perip eral - end surface, and stacking themwhile

aligning the circullarihgles a codbishiang abpeetidd dbburry
po"é@@@a£@¥ﬁ gatgglféﬂfﬁéQﬁa{§%f%ftiﬁgg 889%%8% with said
portion thereof; bringing a polishing fmaterial Slurry
cont@iraly wopetirtlhghedterial into contact with said

obj ect to be polishegscinsesti PiQ@iﬁ%hEPQsﬁfu§Qving brush
havi ng brush hairs studded On the perip er% of a _
r od-14kes shiaredefned the ReFbRIAFY hof &2 ofo&al Hkebjlerft, into

fromige féfstushaendfe saf ds Dbdi e6h &0t berHRl 4 SREAst Nsfde of

Statgaygeégjgg{dtglégrgﬁlished in a state where said slurry
is brought into contact with said object to be polished,
and rotating the polishing brush with the shaft as a
center axis to polish the inner peripheral end surfaces
of the substrates; and

inserting said polishing brush into the

circular hole of said object to be polished from a second
side opposite to said first side in a state where said
slurry is brought into contact with said object to be
polished, and rotating the polishing brush with the shaft
as a center axis to polish the inner peripheral end
surfaces of the substrates.

2. The method of polishing using a brush according
to claim 1, wherein said polishing brush is inserted in
the circular hole of said object to be polished from said
first side to polish the inner peripheral end surfaces of
the substrates, said object to be polished is inverted
relative to the direction of inserting the brush, and
said polishing brush is inserted in the circular hole of

said object to be polished from a second side opposite to



I's brought into contact with said object to be
pol i shed, and rotating the polishing brush with the

wehedsiozag3a center axis to polish the inner pepCphRIOes/015819

10

end surfaces of the substrates; agpd inserting said

pol i shing brush into the ci rcul @ hol e of said obj ect

to be polished froma second side opposite to said

firsdaisd deitsk as;isdéittfb wheresisaitte sinngy per Dot end

into cont act tl_é qcbé ot to be polished, and
rotaﬁlng?ehse%l‘? ehln PrismWith the shaft as a

center ax3s td'lpolnsthdhef mwrigetiphesialg endorush according
surf &L { t{] Stvy LGeSi'nzt e?@lf@r{l %k%fush is rotated
pol i shing u3|ng a rush ‘accor

sai erpblishiegimrashl s rmcwseéit@u ﬁhet%%rwtm @t h@p%ertlng
of S@Aéﬂ M&?tréfa’@ﬁ@odd S&?Pdfé@jﬁé‘@'@ofbé Sgsoﬁig?e& Oto

pol i sh I nner ri pheral end surfaces of

subsQl?feﬂ%’% tl%%u@loﬁb?@cﬂgt o be polished is i nvert ed

relative 40 the Iﬁiém&cd o W oduisedd I@gsxthleubé Usibs@dkes for
said polishin . rq@@lls inserted in the C ar hol e
%

of <hitPORT ot 19 gt T FRC iqfeting the
oppasd tieod osRigbIisisingiweing aad&rxséﬁhtali‘@cwmﬁug to any one of
peri pher al :End surfaces of the substrates. 3 . The

net oo Bf° p 15 hi hg using a brush according to claiml

or 2 , wherei M thepotatshippduash by tioe atethahdof sproducing
reci py oca rec h

br ushL FETat s T e S B e R Blny REH vl g i -
the polishing. 4. A net hod of pr odu0| ng di sk-1ike

substrates for a recording nmedi umincluding a step of
effecting the nmethod of polishing using a brush

according to any one of clains 1 to 3. 5. A

substrate produced by the nethod of producing

di sk-1i ke substrates for a recordi ng medi umof claim4



