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END SURFACES OF SUBSTRATES FOR A RECCRDI NG MEDI UM
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This application is an applicatiqgn filed under 35 U .S

.C . 111 (a) claining benefit pursuant to 35 U.S, .C.

119 (e) of the filing date of Provisional Application

No. 60/606882, filed on SeptoEBawIF3ION2004, pursuant

to 35 US. C. 111 (b) . Technical Field The present
invention relates to a nethod of polishing the inner

peri pherabDeoH soLtaBesGoTHEubnmmmtBBRIBHEBALeEnDdsuaFACES OF

medi um an 0 '
usi ng the%é%g%d : : X ®%h BRUSH

al um num substrate has been mndely used as a substrate
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have been used chen1ca||y rei nforced gl ass substrates

for Eﬂﬁa56|ﬁé1§ﬁ€ substrate strength and crystallized
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strength b Sed on the,cr allization, cconpa
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reco%gcﬁgrggghugkgf the glass substrate by using

ma ads will becone standard_in the

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 but record data at
a higher density, an aluminum substrate is being
gradually replaced by a glass subefrate having superior
surface flatness and substrate strength. As 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 is being 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 by
using magneto-resistive heads will become standard in the

future.



future. Thus, a variety of inprovenents have been made
to the magnetic disk for high-density recording.
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acconpani ed by new probl ens concerning the gl ass

substrate for the nmagnetic recGr%iﬁg medi um One of

themis to properly clean the surfaces of the gl ass
SUbStrateThJBﬁtaiﬁarﬂ@hﬁsbﬁnlmﬁravéMéﬁtgnhmﬁétbée@nmade to
t he erfaces of ubstrate.could becone a ad
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SUbSEBa%ﬁrtﬁgmééeoﬁothgeg§éééaﬁéﬁstPéﬁéntugﬁﬁﬂﬁeﬂhté thermal
JP-A-11-221742) discloses a polishin wher e

a d|§§PPFREYgIg§§e§aB§P9aP%anﬁBsFP§t agppty- Fséaﬁaﬁﬁa head,
medi ygkyhayi Agearekisvhatehofethe 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 a 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 end surfaces of

the glass substrate are polished by being brought into



at the central portion is imrersed in a polishing
sol ution containing free grains, and the end surfaces
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intorotational contact with a poljshing brush or a

pol i shing pad by using a polishing solution containing

the free grains . Wen the inner peripheral end

sur f acgasfionhé sobsbrat vith bopbéipblinghbduby vsi Agpolishing
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of ofHEPTHPER- nﬁk§OSQBsPPé@é§eﬁabwn58éé9téhehébége glurry and
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hol e | ol i shed
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fric%ion with the o ollshed shi n

mat e VaFtéFE%Pg 3n8 &b%Vlg éeﬁ?ﬁsﬂf ?Hg EF@ e?naglgned
tenpeiahuthecaasesrtheleatefobthekléhsnglﬁ@evaﬁysandtes

makes .| t onduc Lighing ywhile s
TRkehsk Lol EELEUL 90 gOndictoLUg BRl) SLL WL, o o
handbrusht avktbe GabgeraheéehaVeabQEatehahéeeeuhatobhect to

end ﬁéf£@§§§h@8dléoiﬂhgfgéﬁd §0£Lgog§ at theAeégfaﬁﬁsdto this

portl ons armng per and | ower su St
di f fPeyiehing mﬁtbpdedh@WeV@rrsth@tbﬁ@p@dat@rporLSﬁs due to

the ¢pat edi peibhonstABLALALPE B8t PE S8NBoWREKEAY the
precision as for other end surfaces, It is desired to

enhahge EReNdi HRRST bA4l S pREEY s?BA Shetheliehier hopes. The
of thesdi skl tkmpsubstirat esukes @ﬂéeﬁéfglﬁﬁ ﬂBﬂigﬁlng to vary
Nt SLOTRa kb P, BEFRERRLY 2,800308 Hhe VLKL, wniae
surfmaesta@ﬁﬁhgna docuaett adofndapanesekihgxandbnethe other
fﬁéeﬁévgz?gogg gn ngﬁgé%rQPeslﬁa@g 7égnté §$ ggé é% the
end surfaces and form dented portions at the chamfered
portions among the upper and lower substrates. A
difficulty is involved if it is attempted to polish the
dented portions maintaining the same working precision as
for other end surfaces. It is desired to enhance the
dimensional precision of the center holes of the disk-
like substrates for a recording medium. Therefore, it is
necessary to enhance the working precision in polishing
the inner peripheral end surfaces.
[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
surfaces of substrates while maintaining a sufficiently
high working precision at the time of polishing the inner

peripheral end surfaces of a plurality of disk-like
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to provide a nmethod of polishing the inner periphera

wenaaedazfiaces of substrates whil e nmaintai ni ng RCT/JP2005/015820

10

15

20

25

30

35

sufficiently high working precisipn at the tine of

pol i shing the inner peripheral end surfaces of a
plurality of disk-Ilikesubstrates for a recording
nedlEH?S¥ﬁét6§e§@ﬁtalﬁ@@ﬁ?ﬁéﬂgpméﬁié@s a met hod of
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pl ural ity afmatﬁcaSoﬁfpdﬂ$khhh§etﬁéb§hhét®§eiﬂphéral end

por (PORCERRFoBF EREFEDY Fof APRbE AHePnRGF Pt FRREFARS mediun

end saihdce, bandhabogprmglagd stacking the circul ar

hol t b

c?rgﬁlag é9§glggn§h %g%?gﬁg % %Qggﬁerégpglgrenérﬁg

a pofikatrgtaat éprak Sﬁgﬁrgln@nmadmumghannglahcmgcular hole
”ateétakhénEQnEQQiaﬁEr%&EH £H§ﬁ8ﬁfefﬁe£gbg ﬁgﬁﬁiﬁgegn inner

and inserting a polishing brus avin
st uddRBlBRCY AL plfi pREEFCET én¢0@1¥gkén§héhﬂ pheokihg the

ci rcgt acuhelenefetheoobpeht af0ohepP! tshed %Qlﬂsﬁéétﬁav1ng
wher e t he, slung_és brought into contact w

obj etRet 6thel A, aEnH ?otaRthglt Rer pbPnshipgeot;

brush MAtbriﬂglﬁ@aétp@$1§h§ﬁ@tﬁ£té§l@9|S§ﬂragecbﬂﬂéinlng a
peri in the

per) phet gl S sucLages, of o Lherubet robesy whereln. (e
conspahtshedpeaatiure. (2) The method of polishing
ol 1 ani ng brashiid' f bl bl i REOYE PP ERG) Pyt eatzs
i n astdideéedi on bfici pseiphaygytdf brust-Iekatsheftoinbhe the
Obje&{ré81Q§ ﬂgiésgfdtﬂg Séﬁéﬁ% {ere 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;

wherein the polishing material slurry is controlled
to remain at a constant temperature.

(2) The method of polishing using a brush according to
(1) above, wherein the polishing brush is rotated and is
reciprocally moved in a direction of inserting the brush
relative to the object to be polished to effect the
polishing.

(3) A method of producing disk-like substrates for a
recording medium including a step of effecting the method
of polishing using a brush according to (1) or (2) above.

(4) A substrate produced by the method of producing
disk-like substrates for a recording medium according to
(3) above.



pol i shing. (3) A nmethod of producing disk-Iike
substrates for a recording nmediumincluding a step of
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according to (1) or (2) above. (4) A substrate

produced by the nethod of producihg disk-Iike

substrates for a recordi ng nmedi um according to (3)

above. (56) A method of pmoducﬁng a magnetic recording medium
medi i ng [ t h
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pol i shi ng naterla slurr o remai n constant, it g

nmadelPBSEFhPR WBlﬁﬁ.ﬁPatﬁOéén§hantemﬁérﬁaﬂéeopf the polishing

pollﬁataglamesnaa@y ﬁ@fkﬁﬁgiﬁ|c@ﬂgtﬁﬂﬁfaﬁﬁslgfmhaé possible
substrates o effec i, shing while
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pol i shingE69rolaty drtvesensecbipohlshiey oftearpalishing
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cont PBEFRRT 1INERREENpi pe 12 filter

Fig. 2 is a cross-sectional view of the substrates
that are stacked.

1 polishing device container

2 holding plate

3 substrate holder

4 rotary brush for polishing

5 rotary drive unit

6 polishing material slurry flow port
7 polishing material slurry

8 substrate

9 temperature sensor

10 chiller/temperature controller
11 slurry pipe

12 filter

13 cooling tank

14 pump

15 stirrer

16 cooling water pipe

100 polishing device

Best Mode for Carrying Out the Invention

The polishing method of the present invention is to
simultaneously polish the inner peripheral end surfaces

of a plurality of pieces of disk-like substrates, for a



13 cooling tank 14 punp 15 stirrer 16 cooling water
pi pe 100 polishing device Best Mde for Carrying Qut
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invention is to sinultaneously palish the inner

peri pheral end surfaces of a plurality of pieces of

di sk-1i ke substrates, for arecordi ng nedi um and t hat

are seasokddngbyediimgaadsktbrtyanki shacértiai by asing a slurry

po'ighgea eBhenkak. angoaleghhghhagggagihahgvgngoﬁa b3ng brush

st ud on the peri ero '
cros§a§é§9|Bﬁérsvﬁ§%d§€ﬁeﬁﬁtﬁbalp§riphagyr9€|h@earod Fig. 1

p0|'§Q'Bgc98¥bc§eEH§Bn§§nv@@wU§@HehQ F %@g hiﬂheeratlng a
met hod_of the present jnvention. g device

100 PRAFEHEETABBRFEhERET d@@ﬂc@ecaﬁﬁa.h@rtme pglishing method
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t he hol tary brush 4 for_polishing,
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poI|Shlagsdbvtﬁatéohbadﬁer311h§téﬂlb§doﬂﬂtheaholdlng plate 2,
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t I shing.,
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SUbSbé@iﬁﬁe?&f éHHEE§§9abQSth QHE'§Hb§9rgﬁé§réa£ymffﬁng the

slurry_7 , so that the substrates cone In contact
t he BPUEPHiNG. m@hG?h@lnﬁiﬁéayO? thet pfbeent thageski an,
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SO as to milg inthe rate o | S ng const ant
£t
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t enpehat sulesseases Qrass@abated vhtbhha §HiikRing material

uri i ersT A uLg COniT phLer a0 and. LI SN CLE ot vith che

t enpetatuye7at a preset

In the method of the present invention, the

temperature of the slurry 7 is maintained constant so as
to maintain the rate of polishing constant. The
temperature of the slurry 7 is measured by a temperature
sensor 9 associated with a chiller unit/temperature
controller 10, and the slurry is cooled in the cooling
tank 13 so as to keep its temperature at a preset
temperature. The slurry 7 from the polishing device 100
passes through a slurry pipe 11 and is, preferably,
filtered through a filter 12 where substances produced by
the polishing are removed and, then, enters into the
cooling tank 13. The cooling tank 13 is of a double
structure holding the slurry 7 in the inner side and
circulating the cooling water in the outer side through a
cooling water pipe 16. A stirrer 15 is provided in the
cooling tank 13 to maintain the temperature of the slurry
uniform and to prevent the polishing material from

precipitating in the slurry. The temperature of the



tenperature. The slurry 7 fromthe polishing device
100 passes through a slurry pipe 11 and is,

wonrefemeanly, filtered through a filter 12 wher @CT/JP2005/015820

10

15

20

25

30

35

subst ances produced by the pollsm ng are renoved and,

then, enters into the cooling tank 13. The cooling

tank 13 is of a double structure holding the slurry 7

i n taeolnnegrtanddelants cconttaliag bheadpobtﬂggmatEémbérature
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water to a pre eterm ned
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back£$$£$%%tp% i 5 h@uﬂ%v? %bggh?%ugh P azature of
Thusthe heltenpet atay eoofma hret s1nkd ycc7n$1Sarlmal A G ahaﬂﬁdtaln the
cons 0 [ The te erature

t he %%Elér r@f %gflé éox?al én@g %g%s Ft°% o Fra‘?rﬁf aif%mperature
the rate Mﬁxbongﬁih@ borsteres smske ool atianyof substrates
tenperdt Wi Nextiedih f%%ﬁnéhcgﬁﬁ%§ﬁ§Q§ '6%“E?iQ%?%&ﬁ An

substrates that are stack ofo an obj ect
pol i SN Rerirherabanpraiafoenkwf a%%ﬁmlstmsiem’cte is

Shar R eI LS ONS 1Y A Mg A0S i chdite
a er e ons en
by B A cr by b deniRd P O bk SRR T he

bet V\ﬂﬁmﬁéhﬁed,lmmd‘tlm | Zsvey+ SliHLStérﬂi esur e dent ebtyeen the
portiqon 24 har

dly co i nt o cont th the brush 4
and ré%éfngI%?Q%Qa%ﬁhﬁ%ﬁﬁt?ﬁes agQF é&mﬁ1QQn24 hardly
i nf evdnes piolishiorgaoft thiecredges S:mesﬁ:c% A rdhesBfay Glettle

AR AP AANTG 301160 UL, o

substhratedgd qrut farash€ bbj ditetaf dyss ,pddwhetblien and precise

addigd 0 Hh PRINY JOIAHARLL 8 £ the brush 4 is moved up and
down relative to the stack of substrates forming the
object to be polished in addition to being rotated. The
up-and-down motion can be realized by moving the brush 4
up and down or by moving the substrate holder 3 up and
down.

In the present invention, the "up" and "down"
directions are based on the upper and lower directions in
Fig. 1.

There is no particular limitation on the polishing
material or on the slurry that are used in the polishing
method of the present invention, and there can be used
any polishing material and any polishing material slurry
that have been known in this field. Concretely, there
can be used such polishing materials as rare earth oxide,

iron oxide, zirconium oxide or silicon dioxide. To



up- and-down notion can be realized by noving the brush
4 up and down or by noving the substrate hol der 3 up
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"down" directions are based on _thge upper and | ower

directions in Fig. 1 . There is no particular

[imtation on the polishing material or on the slurry

t hat patésbsebei puriecpel P§hthg gethedsubsthetpsgesehtre can be
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sl ur Py Fﬁ%r@fcéﬁrﬁeeéiEﬂpPF%ﬂﬁﬂ GOTh BePPuaprium oxide that
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pol i shi tgematsthaésdtet bgpsyntbetatniypeceoitai dkige in an

Cerigﬂ%8%£dof aboutagB%nﬁyQ£agg, 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 lower than 99% by mass.

The bastnaesite-type polishing material is obtained

by pulverizing the bast naesite which is a fluorinated
carbonate mineral of rare earth elements and by
conducting the steps of chemical treatment, drying,
roasting, milling, classifying and finishing. The
bastnaesite type polishing material contains about 50% by
mass of cerium oxide and, further contains, other rare
earth elements as basic fluorides, such as LaOF, NdOF, or
PrOF. The chlorinated rare earth type polishing material
is obtained by forming a hydroxide cake of a chlorinated
rare earth, drying it, roasting it as a partial sulfate,
followed by milling,'classifying and finishing, and

contains cerium oxide in an amount of about 50% by mass



to 90% by mass, and a highly pure cerium oxide
containing ceriumoxide in an anount of not |ower than

wO2b66l24Tss. The bastnaesite-type polishing nRrCeIPE05/015820
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i s obtained by pulverizing the bast_naesite which is a
fluorinated carbonate mneral of rare earth el enents

and by conducting the steps of chem cal treatnent,

dryi g, Webdsengtheirl Iremg, cekhbsplginagtandsf bakshi aghydrous

The Qﬁ§§§@@§'t§uEKp§sp%5W§ ided, nﬁ?%% §O3cgﬂha@?ﬁoubg5t

50% by mass_ oOf cerium oxi de and urther conta
other rar® Baghnceréienpslashpagi Batpusnrldes, thachyashetic

LaCFtKﬁECEs ebtEiEd E99r65595hgabegté@ﬁ@néaﬁEEeEXBEesuch as

ol i material  is obtained formn hydr oxi
gakeg a@ﬁFBFvnQﬁééoﬁgﬂggeéFtﬁy H??PﬁgnFFrlPoa§ﬂﬁngheatlng

it astawpalti abjsskfiagernkopliowednby ahhhtagammonla water to
cl assi S , _and cont, ceri oxi
RV 0P e abat 0% By e oRs Ao e cunind gpduct ing
earthhelsﬂepssoasfmaseelaghyerMﬁgsukbaEE$ng$umhlasng,

La2 S nd. Pr50. i h-ce
pO|F§%I§ n§FH§ ards %§Pﬁeg%yﬂthe?lcc?yﬁglpg gﬁféPﬂe8dee in
by reasainagnh efarfi hg Altebyahasach @sebhsghagsptiee cerium

d'SSQkYHleﬁtoB¥aHﬁbﬁgb9 Fégofgig Qﬁagk?gik%dmggkg earth in

adjustlng
hydr 8l % r€§4¢¢@6 f@xhrachyago&edeemhéte@@ igndn aqueous

Condggihﬁgoﬁhﬁ1§569§19ﬁt§l|bﬁ&éﬁﬂatgﬁﬂéﬂgené098ttPQnsfer it
mllin classifying and finishing, and conta

cerit %X?HeoFﬁa%hcaﬁﬁéﬁ?roFeV@r?%iEO@§Eyaﬁﬁé§g Fhewith an

hi ghtyupstie graEENEOXtHEniSgoRt abAediky disse! ¥ihg §§ sodium
oxi di zed, ﬁare grth inantric acid, extracting Ce4

exi stihGlFh &R LGEBOGETSBPUPTBRA Rt nTPtiBtes by roaStlng
phothatpubEhyeﬁe tériﬁﬁnsﬁfﬁelﬁsuﬁl@yabe@éﬁéﬁl@i high as not
phasg, L eyver acting it with an aqueous phase
contg$%|ng§% % g é Yag8ht - such as sodiumnitrite to
forn1cerlﬂheoxaraum okbtle ohwesl HyMolbasthagdndbe pardty to 6.5

of ceri [ u y_ he h_as not | ess :
han 80 Gt by SRaE Bl Yo BOF IR 3L e Por iy SRS wons
har dresdne$s 506 &o0gbasswhinh Wwisieyuedntioe blnslyg@djgsted.
hi ghefe t880re I NEnMOBS ium oxide can be favorably used as a

material for polishing glass. Both the low-cerium
polishing material and the high-cerium polishing material
have excellent polishing power. Here, however, the high-
cerium polishing member has the feature of a particularly
long life. Though there is no particular limitation on
the particle size of the polishing material comprising
chiefly a mixture of rare earth oxides including cerium
oxide used for the polishing material composition, there
can be preferably used a polishing material having
particle sizes corresponding to a cumulative value of 50%
of volume distribution of 0.5 to 3 pum as measured in
compliance with JIS R 6002, "6. Method of Testing
Electric Resistance”. It is desired that the crystal
system of the cerium oxide is a cubic system.

The polishing material slurry may contain a



har dness of a gl ass, and which can be finely adjusted.
Therefore, the ceriumoxide can be favorably used as a

worbwroezadi4f or polishing glass. Both the | ow cePCUP2005/015820
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polishing material and the high- Srlun1pollsh|ng
mat eri al have excel | ent polishing power . Here,

however, the highcerium polishing nenber has the
featuheletiagpagehtulaslyehomgeaifeWhghough thenathﬁg agent

no p?%tESH£§§nEH"‘EBE'9eac ?tkﬁ $h2 Oogponent

pol i Shing materral resrn x uré
r ar efeamed bX|§eélsh¢hgdcng berlqwen&dde sedohwenthenal

p0|'ﬁglﬂghﬂﬁﬁeBEakhgogﬁﬁéétEQPfaEQ§r§ﬁ93919§shlnpélthe

preferablg used a pol I ng materral having
si zeBO¢bFReBpORAL ARG alubnul aﬁuueuaéit}aeuéedsb% being

V0|U8Er§h§£féQUt|R§ @ﬁeo 51&9h§nﬁgh§§eg§§§u5§9rk9 is used for
conpliance with JIS 8 Test i ng

El ecB¥FEnfedi BEahEE". OFt tikedelpyeuet hathehglef§seamponent
systenieh 1@8t§€rbbﬂeexlﬁé b8 BoLubh&dsysh&hlIPeincreases in

pol i h|n mat er slurr contain achel a g
agen? gl?ﬁﬁ%|#§%t V@eﬁg?HEXXh%?é?gn5155%L?t?§ If the
contglaes, componeact unifyrolyt bevgtassheosponests of the

ol T PYn et A0LO0; §RNp 08 | OVEL Bluo R PRVERL' BR&bipitate of

pol ass ur aces for
poI|Eh@n@Ohaﬁelnalmsterlyllbeqsme$lyeu§euabq betnglso the

circyglatedi+ A8 tHe pPRLI ﬁgifgh e&é@erf & 5§1E§eghereon
e St he g4l

for extended periods of
conpd@ieki Qh?chol%tﬁh@l@bj@Eflmbtbet@othsh@bag$aawafagesr

|an§@§§§1éﬂaEf§ S{Hérybifffy'éfu§ﬁg §Ya§§'98 be washed
circulated, If % | ass conponent uniformy cove

the surfabesth? ?%el%%%mgh@%@eﬁeﬁer$bwr$&r¢@%¥@%nsn@t

On|ycﬁémaiﬁﬁ§lﬁ$é@tﬁ Ohe t hea @O1 v HH NG ehdBhe OECORES
very hafd but so the grecl itate of_ the p0|IShIn

mat et a a%%%d%ftgh?h%?% PRLRAI PR el 2 PR hE RS aRd the

af f i st Fad®s tde @h@sgl&@ﬁfaﬁﬁﬁ tiget Ut bfed s Ngr thike polishing
ab|I|t of he f 0_be washed. %f t he O|IS [ g 4 th
mat erd a rl? Jo% SF 3T RERTSH T tS eJcIFI% covered wi

reacthwlgyasm ocp@npareluwten the surdacks, Qﬁotﬂfl&rqi)qbrédﬂi];ﬁtgtate

nateféﬁ%sQﬁﬁéifﬂgsdéqgkigﬁétion of an ability to be washed is
inhibited. Preferred concrete examples of the chelating
agent include o-phenanthroline, gluconic acid and a salt
thereof, amino acid and ethylenediaminetetraacetic acid.
As the gluconic acid and the salt thereof, there can be
exemplified a gluconic acid and a sodium salt, a calcium
salt, a zinc salt and a ferrous salt thereof.

There is no particular limitation on the amino acid
that is contained, and there can be used, for example, an
acidic amino acid, a neutral amino acid, a basic amino
acid, metal salts thereof, and compounds in which
hydrogen atoms of the amino group of the amino acid are
partly substituted with an alkyl group, a hydroxylalkyl
group or an alkoxyl group. However, if the polishing
material slurry becomes acidic, the chemical effect of

the cerium oxide itself, for polishing the glass, drops



surfaces of the glass, and the surfaces of the
polishing material particles are prevented from bei ng

woavwreezhini t h t he gl ass conmponent. As a resul t PCHOPIvaF/al5820
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precipitate fornms and the deteri ;ation of an ability

to be washed is inhibited. Preferred concrete exanples

of the chel ati ng agent include o-phenanthroline,
glucanﬂctheidoahﬂng spetdt Heceobiseam nvhani dthandcidic amino

ethylengdy "k Estﬁgéaetkﬁeégkgr i%h?sgh§§QgE8 361 4150 use
and the“salt "ThereGr, { h6ré can be exenplrfied a
glucenbasacldmand acsddnuncgab@naaioalciaurshEt, dhe amino

Zinca§§ Umd dbé é?fﬁ@ystﬁélEnéhﬁﬁggfna%ﬁf%fl&seggsts or one

particular fimtation on the amno aci
cont Ahaédisamrntherézedn b¥ouseders ochexampne, aghd having an

aC'dbﬁtﬁﬂbmoléémgr ﬁa?eHéréhtﬁganfaEhg Dat9§§'6raHhB°L -type.
acid, metal salts thereof, and conmpounds in whic

hydr ogen &fofBSofMing ﬁﬁ#ﬁotEFBuﬁanb?hésﬁﬁ1ﬁ@raéha polishing
are patkkyasubstityt eghvirthcan BékékeﬁﬁQﬂﬂieé glyc1ne,

hydr oxyl al kyl an, al kox oy

(he. PORPSRFhGVBEBEr of SEFiiPy bEEbRBGIAR: dPEE Enethreonine,
chenbgateeﬁéectysﬁihhe methmahmxedeaspaetic gefid, glutamic
polis dropsand, t he

he,
ocr 80482 YR aferhaathiRer ahnRET e Ran 189, BB hina,
therhﬂstédihe i srdpsopkdnep pksmluse hybasgypaaimne,

acid _in ﬁ i nation. gurther Ee anln aci d y ?e ,
ei t hEFPHRTERBS thGt hAYHPAFR§/ V§F§X8 YBhE®t haraianine, v
syntbm$hzbdtyb®ceavEd hhehaahmmlacadlhavmngmaﬁoben201c acid,

i b h h
BB R R R AR P That “EANC LG GRbaoFBF Re=n

pol i shghginat eanabespartycul heig paafbeakXgnpkedli edThe amino
glyeLpey alan, eus¥8'&He?nEeHEhaeﬁlbﬁ8'SHCEHetw§$§k”more

t hreoni ne,” cysterne, cys I onrne, aspar
aC|dklgﬁataﬁlcombldathyskne al gi ni ne, phenyl al ani ne,

tyrosine, Aﬂbﬁé'gthab5§¥pEHQhQE@n%péeéhﬂg it is desired to

hydr oxyproline, diiodotyrosine, r oxi ne
hydr 8891 9sPhenaptarahing, agd ahvﬁ@baﬁyacédaeﬁdwell as a salt

ant hggaibbe. acid, 1§*§8§EQQ§”EQ&E 88bdeoRPENt of the chelating
p-an1noben20|c acid. Ampng the gl yci ne and al gi ni ne,

can B@eBEr%FCQPQ?I§°ppe§erﬁﬁlvaﬁ§ed Wﬁﬁ% dhPngonitent is
smaller than 0.05% by mass, the effect of suppressing the

reactivity of the glass component is poor. When its
content exceeds 0.3% by mass on the other hand, the
polishing rate decreases.

The polishing material slurry can further contain an
acetonato complex of aluminum having 1 to 3 acetonato
ligands. When the acetonato complex of aluminum is
contained, the polishing material is suppressed from
adhering to the glass substrate or to the polishing
device, and lowering of the ability to be washed is
prevented. Usually, the polishing material is a super

fine powder having an average particle size of about 1 to
about 2 pum. Due to its surface activity, the polishing
material exists while being aggregated in the polishing

slurry. The aggregated particles lower the apparent



acid can be used in one kind alone or in two or nore
ki nds in conbinati on. Anong the above chel ati ng

wageoste2414t i s desired to use o-phenant hrol i nePamdP2005/015820
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gluconic acid as well as a salt fhereof. It is desired
that the content of the chelatin% agent is 0.05 to

0. 3% by mass. Wen its content is smaller than 0.05%

by massfatbheaeéfeahdofuspppsesshagpdhesneagtmytéyiol from

t he . onent, s [. en_its content exceeds

b S0P HBE R 80 BAOE Ene P kR0t PSR LER CRRLEN SAFESAng
decréavise. ThBopelréshi ngenpéetiales| onr yheaoutearmbst shell
cont ai . AC t X O unj LN

oo a8l AOEHONA QR EPPLYY SonfEn Bt IEack, Mong b0ads

al unsupatrateoandi ved, poheshony shevngcent the apaisicles can no

supp1&sged Hromaghesing &Qsﬁbﬁg%@ég §ﬁb}§%r?{1§n9ﬁ tQater or
the polishing device, and lowering of the ability ?p
be WaBhedtrasprivenpRbicikianrt y, Thheopdinary ngolishing

Mt ephebrigl atSHREr ti AGhHLUISHt HaVh8 g B 8VENBS€Erate and the
part|c£e ﬁlze gf about 1 to about 2 mm . Due to_its
BRetd P

sur f 119i f§V1¢Re poPPehthy hatkRrist BRE sPeliwhirg
beinmaﬁ@gg&gate@t?ﬁni?@ D@éiﬁ@éﬂ@n§t@rédmp¥@£ of aluminum
aggr ed particles | ower the apparentsurface area

o S8 riel e PRSI aR R TR oI BF 1T bhTAHEL YaGh orEs

t he gtassnaubstomp beanaf tdbupohishang ey i £ réipaeyer ,

t he i .pintain thejr . .

act 1Vt v EeoThdar L FETPRL BrGee 2BLEh AUk Rl o

pol iBdteglabvsberry heppavencles tawenng obgerthdeability to be
remoygedh by washing such as by running water or an

ul trasonic application. The ordinary polishing
mat eri al ¢teReBEcEd WP eYMD the Frekenaubstomnr keanelt

the pobhshiRokleyi £8. uSOMIREYudO 4 NbSmpide POL1SHI DY acetya
material containing the acetonato conpl'ex of al unt num

does?FotoBdher R dud ®id Y he 1HIRRACTIOn Dot WEH R FR

acet-onbs 0a COTPL £Xe n At 4T LN ANEorhhBe AAGH eth ethyl
particles of the leishin material . in the polijshjng

mat FTRIOXFTTTYS BF eveTt P Iy | otkFFHY FHR HeS bt FFABE o

be tris(ethyl acetoacetate). BAmong 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
a single kind or in two or more kinds in combination. It
is desired that the content of the acetonato complex of
aluminum is 0.05 to 0.3% by mass. When the content is
smaller than 0.05% by mass, the effect of preventing the
adhesion to the polishing material is poor. When the
content exceeds 0.3% by mass, on the other hand, the
polishing rate decreases.

To improve the dispersion of particles, to prevent
sedimentation and to improve workability, the polishing
material slurry may be further blended, as required, with
glycols such as ethylene glycol and polyethylene glycol,
phosphates such as tripolyphosphate and



washed. Concrete exanples of the acetonato conpl ex of
alum numthat is used include a conplex having an

wacaioyk24eet onate (R = nethyl) ligand such as aCuaPI00§015820
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tris (acetylacetonate) and a C—OngJ ex having an ethyl
acetoacetate (R = ethoxy) ligandsuch as alum numtris
(ethyl acetoacetate) . Anong them it is desired to
use rad:tHaiHPHd 4 hiagetpd asei minatd)spe fére: sacatamatn

conmpl ex of al um num be t one hawving. t r, thr
Ki nd%oejo"facbwajfag?ee'ntceigg{]oor%‘? oehﬁq'fegrasndssu% ags rIrnDWQCeh A ec.eleleulose
Fur thet ,cadtimaasdtdnat acecldnplese ofarad ud rem sweiyulblee ysEld/mers

in a._si Kind.or {in.t r Qg? : ‘s
conbsiunca}{]?gosﬁ.pc?lty Ylsn%le%lr%%%%h'aﬂkﬁeel%on eﬂntrb foft]r%ehler addition
acettondtiee qorpl Exingf redtigriimimis 0R Iy 0.8BDhytaredks by
Whe IS, smalq t % Dby. S e

ef f g%gt&g'f C%%%e%ﬁ%%d {(ﬁ'el ZJC% elg‘:jla%g nkg{ g%/%sg ap%?’i glhol%}é]g

mat ergeferabloord - Wieh ke RiorMasi- exceeds 0. 3% by

nass, on e QS Nesh Nandaaddie pold shing atesdecrLasRss while
To inprove_ the dispersion of particles, to prevent
sedit At P ARRES ol rhroVEP ST DI F4¢ly, 2% peater at a

pol ic%ﬂ%&lm%tﬁi&?aloﬁlwdut h@w@ac{}w{waﬁafé.enlct@,tdm
required, w col s, suc s et ene col a

pol @Ww@l %ers;e p]fﬁ)s Cfé%ats Aehagr %Jzyter—sonluble

tri pstyphios phat e raind h exsa net e prosqhad @] ulpod yomsgdarcic solvent,
di sperants_such as_ pol r t cellu ers

as ﬁf?ﬁﬁ @ ﬁ?ﬁ o%%g%ydla%laér/ g%(lscrr%}%%eiy’l %@Fﬁl LPF %%éc,! aa]?lél ol
wat egcestobub| angot gtmerlsy duefuzen polWatew) dwebet, iFheisually
ano f thei [ ti | i shi i [ ;
asual1s 0. 05 13 500 o hee e B @ an §F TR REhar o
by reseabhyl, used ef pr eflerabiinany 1c¢ni e Hidersesl 1stheng
poligshing: mpaterial slurry is usually used while being

di spersed 1 n a dispersant such as water at a
concent r afhons BArEHouted i BrRepRtir@d ot Ashe peresent

di speis@ntion NREP hS dsedh Ved &by Ohi i Mt Sfa SOl mblaterials

Or 9aN & ey g ASs S VRIS SPIHP) £, LIRS SOh ¥ e apy,
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 a circular hole at the centers of the
glass substrates is formed and the inner peripheral end
surfaces and the outer peripheral end surfaces are
chamfered. Thereafter, the substrates may be polished on
the recording surfaces thereof and, as required, are,
further, chemically strengthened by using a chemical
strengthening solution such as potassium nitrate or
sodium nitrate.

On the thus fabricated substrates, there are
successively overlaid an underlying layer, a magnetic
layer, a protection layer and a lubricating layer to
produce a magnetic recording medium. As the underlying

layer, there can be usually used a nonmagnetic material



there can be exenplified al cohol, polyhydric al cohol,
acetone and tetrahydrofuran. Water, however, is

wamwlkeuiwsed. It is also allowable to add an R6TiIB10aF1015820
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that is usually used for an ordinary cerium oxide
polishing material. The slurry usked in the nethod of
the present invention may be obtained by m xing

starding Jater | aks, tegetipery angl fasanocipaidn el is not to
limtation. Desirably, however, the slurr

npy be
mec hamR QS | 30 ¥ri EH Biel ot epate d-iaf I'l‘é?'fén%tb%%el &G mgrhere can
ratige Qysatsi tnBgmet 1 c i im Moo ging petete M xelo. Tiws the

end surfaces of the substrates are usually,polished
ot TG TG ek eT o TR e B ¢ 1 g hgh o @ carbon

substiah es Tise f DivElcainthdg Neayamet s pBormdrdriay @ntuting a
surfaces and the outer peripheral e _
charf T e TRl oaF + :,Lcl{’)hjes s%gfsjtéll% %?%I%ééﬁ%oﬂ@he% tluoro
on tiype evoldkmy, sapdhcbsy theravd dndinasitequired,
ar:,E}Egrgf%, chem cal ly strengthened by using a

ch engt heni ng sol ution such as potassi um
nitrate dPheoutUnedi oF atke @resert thuserbben cat el be

Sub8&§§éf§b?& hef er @FenSHCEESSI Veby QY¥@rdail fh aflkkample which,
underTying layer, a magnetic |ayer, a protection 1ayer

and BOWEBRT cat$ ngOt aleFeReePrivRiubEAE nelyPetFEention.
recofgipg; &edium As the underlying |layer, there can
be usualvi/ used a nonnagnetic

5 hod

Ta, W, VS0@PHrCeP ¢ W%h?@%%%ﬁ%g t @?%ﬁ%&’%%ﬁfaetumd
li mip@atoRara ASot heromgaehatd | aysk, (Hbereacanhbeinges diameter
reanel el LTLSEIBE) ShPSoEel 1y, Couplbcl ROl CEl L Brer o
The thbriéeaténghdayprof s20 anmeandya dihickngsa perf.635 mm,
| or LR Sl oL 8l BELER0) o toniag on e
Exanphesr Ther iphhodl oéndheupfesent by nyehtgon mplisheéng device
aﬁfgﬁﬁgﬁg iR fugther dgLai {nby-¥RY: PloRY EX8BPISed below.

The inner peripheral end surface of the substrate

included an end edge surface of 0.335 mm and chamfered

portions of 0.150 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

particle size, 1.4 um.

Dispersion medium: water

Dispersing agent: sodium hexametaphosphate

Concentration of polishing material in the slurry: 10% by
mass

Material of brush, length of hair, diameter of hair:

nylon, 4 mm, ¢ 0.15 mm.
Rotational speed of brush: 2400 rpm
Polishing time: 20 min.
The temperature of the polishing slurry was



however, is not intended to limt the invention.
Exanpl e 1. 150 pieces of glass substrates (TS| OSX

wouamsfoaztiwr ed by Chara Co.) for a hard di sk ( HBETERZN5/015820
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havi ng a di aneter (outer dianeteL% of 65 mMm a
di aneter (inner dianeter of the nter hole) of 20 mm
and a thickness of 0.635 mm were stacked and were

subj g6, 9019e%h€op}9é'§£ucnq1 Ui o WS RIS in Fig.

end sur aces by using a i shi ng wn I n Fig.
1 under the conditions descrlbed bel ow. The i nner

periphepataende SpLiase-0f . the substrate included an
end edge surface, of 335 mMm and chanfered portions of

0.150 nm BhcbBPhishiRe vaereerdugted pipi shp ngamg manner as in

Pol i shimgl 881 esbale Shuf yitiKbad @6nﬁ@bl§hh<?gtlﬁ@t @émpérature
grain size: cerium oxide (SHOROX A-1O manufactured

ShowBh®ehRBPEpafuraveragedFaral dhe dtact v tha pollshlng but
D sp S

hexaﬁ% apﬂ%ggﬂé#n£ mﬁ@ﬁ%fﬁ%ﬁﬁ%%‘% 6%?32%.#% nﬁ#gild

in the Beésting 1@@6@yahnshl®@terlal of brush, length

of haiy | 0.15 mMm
Rotaglona?bgggggﬁg ?ggﬁ Ogﬂr %ﬁ%léhlng tinme: 20

mn. The Thﬁpéﬂbﬁﬁ?@téﬂs P%l@h@dshmnﬁxwa%?yand in

MSC@&&ﬁQké@QvéoEkegmg@@ Qyovélﬁsr@ 8B§Q§ﬁééﬂf§foéﬁ@fé8ts on
Fig. Conpar ati ve. Exanpl e . The polishing wa

condEE?e%uFﬁaFﬁé saﬁ%enﬁﬁﬁg?0%§ Wﬁr%xgﬁﬁﬁﬁvﬁdaﬁ%Q%ngPe whole
Wi t hQMﬁeﬁopéf:QbhéBglt Bedt enpesatsrey J!a@n@eapmat:useOpe
was 26C ?t t he atg gf t he $O|IS |ng but . fa | evat g 500
to SBETATSFRETE KEPe) Fohi A, - onaontEf Fabr pro
eval yathésn. 2. 1. Cbserving defects on the surface.
2.2. Inspecting the sizes of the inner peripheral end
surfaces.

A total of three substrates were measured for their
sizes including two substrates of the outermost sides and
one substrate at the center that were polished in Example
and in Comparative Example above. The results were as
shown in Table 1 below. The results are average values

of the sizes of the three substrates.

Table 1
Example 1 Comparative Example

1
Polishing temp. (°C) |{25°C (constant) 26 to 30°C
Inner diameter 19.995 19.995
before polished (mm)
Inner diameter after |20.011 20.014
polished (mm)
Amount polished (um) |16 19

From the above results of testing, it was confirmed
that the surfaces were observed to contain no scars or no
pits in both Example 1 and Comparative Example 1. As for

the sizes of the inner peripheral end surfaces, the



The substrates polished in Exanple and in Conparative
Exanpl e above were observed for defects on the

weoeundeaesa4 The surfaces were observed al ong t hecwipioes/015820
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i nner peripheral end surfaces by_using a m croscope

manuf actured by 4 ynmpus Co. at'alaaﬁnification of 200
tinmes. 2.2. Inspecting the sizes of the inner
Deflﬁéﬁiéhlﬁgd?ﬁHﬁﬁécﬁés 16 hﬁtéh ehothreg §Hb§kéﬁb§é 1
wer e neasure or their sizes including two substrates

of twbeopater bst psildesingdannensulssr aPepat inhéowpatretive

t hat _were i sh ampl e and i Co ratjve
ExanBreng1Boe: Thichoutr: ondre BY SnOMnERAn Thif coqpectea
bel oamotmhe.r esyl tonarel avagageevakupsraturbetsi resadh

the three_subs Table 1 Fro he sults

of tggPFﬁangl?Emg cgﬁ??rﬁgdpPgéFH¥ﬁg sgggaces mgFePOllShlng

obseﬂvedetofcwntaunghobecamssostablpvtsndntberh is obtained
nEhS } ﬁ@g QQQBQEQL'V 1§%aggl e%rl A%ﬁefggméhgs the target

si zeS 'of "Lhe i nner peri pheral —en surYace

thep@aﬂghungThmﬁuﬁuruhsr16unnr358@§pdeﬁparsmOExanptbe1lnner

whera§§meE@rpeghgeansyaaveﬂgng@s1A9tﬁg1haraﬁagérak'xﬁe brush

Exanple 1 , which nm t han the expected

amoufteMBiNgoAEPBI LPAgLt A eVéﬁﬁ@PaPﬁrEhFot?@ﬁﬁFﬁ ure.

constant at the tinme of polishing, the rate of

polishing (rate of working) becones stable, and there

is obtained the inner dianeter which is nearly the

same as the target value. This further suppresses

di spersion in the inner dianmeter caused by a change in

t he hardness of the brush stemm ng fromloca

el evation of the tenperature. CLAIMS 1 . A nethod of

pol i shing the inner peripheral end surfaces of

di sk-1i ke substrates for a recordi ng nedi umusing a

brush conprising: providing a plurality of pieces of

di skl i ke substrates for a recording nmedi um having a

circular hole at the central portion thereof thereby

form ng an



i nner peripheral end surface, and stacking themwhile
aligning the circular holes to forman object to be
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portion thereof; bringing a pollahlng material slurry
containing a pollshlng materi al %i’'nfo contact with said
object to be polished; inserting a polishing brush

havi ng brush hairs stud on therpemMsphery of a rod-1like

shaft into the circul ar sal obJect to be
pol i shed li'n a®sfgt go\ﬁhé’nih jwl lénlfi;r ry |§nﬁlregu§ﬁtrlpﬁ’te§al end
contsa@tf awiesh oFaidd sthjlddde tsoblse rpdless fed, aamecogtddtiongiedium

t he pali shi brush_wi.t.h e shaft as a center axis to
pol "$HChE i %ﬁl&h Eé’F“Ppherz%fl ‘end surfaces of the
substrates; wherei proaiidipgl ias vy additter icdl pslapesy afs disk-

Cont ?{ GhQ 'é%' A 2 LY Sﬁt(ﬂbrugr%'mccor rv%_ﬂgzg circular

of po i'shing using
cI alhmlla ahM’téleelwntth?@lptﬂqré:ﬁ-lqm tharsteq §heéteé3tYedf0§ﬁk}ng an

IS rigf dmvied i R HARCH 0 Qe dANSeId ivhent il
bruslh e‘l{%{eﬁéé&ho thenobj ect ato bed{;)allshed tgt) effectb: ©

t he addiarsichghes clrgudthd® 16 Frodird™h i WaG K &©

subgigiateed MHad deeWedidig-dmeiumdinelatdivig aestemlofoortion
effecting the nmethod of polishing using a brush

accmqﬁ-’g’ﬁ'o claiml1l or 2 . 4 . A substrate produced

by thg nmet hog of p:tmdllmj:ng; i gioljjjsl«fﬁrﬁyﬁﬁtreaiiesl fdrumay

lrosgor Itr?gmgler}g:a;ag]é%lclcﬁgéﬁ&l tgerr*-rLEadl umstlt nci ancéc B hep?aid

of efifjentt rg tdee prdtideedasf pol i shing using a brush of

claim1 or 2. inserting a polishing brush having brush
hairs stud on the periphery of a rod-like shaft into the
circular hole of said object to be polished 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;

wherein said polishing material slurry is

controlled to remain at a constant temperature.

2. The method of polishing using a brush according
to claim 1, wherein the polishing brush is rotated and is
reciprocally moved in a direction of inserting the brush
relative to the object to be polished to effect the
polishing.

3. A method of producing disk-like substrates for
a recording medium including a step of effecting the
method of polishing using a brush according to claim 1 or

2.

4. A substrate produced by the method of producing
disk-like substrates for a recording medium of claim 3.

5. A method of producing a magnetic recording
medium including a step of effecting the method of

polishing using a brush of claim 1 or 2.



