MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC AND
MANUFACTURI NG APPARATUS THEREOF, GLASS SUBSTRATE FOR MAGNETI C DI SC,
MANUFACTURI NG METHOD OF MAGNETI C DI SC, AND MAGNETI C DI SC The present

di sclosure relates to subject matters contained in Japanese Patent
Applications NO 2006-237879 filed on Septenber 1, 2006 and NO.

2007- 225341 filed on August 31, 2007, which are expressly incorporated

herein by ref er eng@ngradiRiTN e Mool oF BAGKCRBUNRRGTETHE | NVENTI ON 1.
Field of the Invention [0001) The present I nvention relates to a gl ass

substrate for MAcGHBONE! bEsEi £IGD USEG ASCPUR RGO Ab PAR ARG Uﬁﬂﬁﬁa@?cormut er
or the 1like, a magnetic disc, and manufacturing nethod of them 2.

Description of the RelmtedséssTRAND20m @nG N 1d mtyancenent of
information technology, information recording technology, especially

magnet i ¢ MARTPACT URINEOMIDHODYCF | SACRKT NG 5190 fACRNIAGNOYIESSISAS a
substrate for a magnetic recordi ng nedium such as a hard disc drive

(HDD), an al um num substrate has been wi dely used. However, along with
m niaturization, conversion into a thin substrate, and high density
recordi ng of @heagpetsenti stisdA ogglmss rethsksat oi Ss@spaual g teeplsaci ng
an. al um num substrate due to its superiority in flatness of the surface
of the cbntulsterdaie JapdnesbsRatadre: Bppehghhibns tlanpaddsen3 W h ftiled
al um num substrate.

on September 1, 2006 and NO. 2007-225341 filed on August 31,

2007, which are expressly incorporated herein by reference in

their entireties.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to a glass substrate for
a magnetic disc used as a recording medium of a computer or the

like, a magnetic disc, and manufacturing method of them.

2. Description of the Related Art

(0002} Along with advancement of information technology,
information recording technology, especially magnetic
recording techneclegy, is making significant progress. As a
substrate for a magnetic recording medium such as a hard disc
drive (HDD), an aluminum substrate has been widely used.
However, along with miniaturization, conversion into a thin
substrate, and high density recording of a magnetic disc, a
glass substrate is gradually replacing an-aluminum substrate

due to 1its superiority in flatness of the surface of the
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[ 0003] Moreover, as density growth of magnetic recording technology is
progressed, a magnetic head has changed froma thin filmhead to a
magnet or esi stance head (MR head) to a giant rmagnetic resistance head
(GWR head). Along with the change in the magnetic head, float anmount of
the head froma substrate of the nmagnetic head is narrowed to around
8mm A magnetic head nounting such a magnetoresi stance effect el enent

My oCCWyist ead sﬁas%@asé@ﬂ@alst%%agrtht Yi@s c%ﬂgﬁyﬂ%ﬁrw%e thider nal

asperity I1s a trouble and causes a reading error when a

magnet orgsistranc sl Smpte 1S heated by adi abatic conpression of air or
by contact by a nagnetic head when the magnetic head is in float flight

and passmmﬂovgoﬁbevéﬁ CRRVeXthYi ©f ¢PBGRANE oPOMhLABLIR ardmanelif di sc
surface. Therefore, extrerrely hi gh-1 evel of snoothness and flatness are

requi r et hridi®gsu'd @@k sactBgnehbeéndtse REad HAYNEhALgd@ag-smuNting a
magnet or esi stance el ement. Mreover, if a magnetic layer is formed with

dust or thifrpEelanhodg ect aaﬁécﬁﬁéﬁt&dneﬁ.mcﬁé( hpei (MR hdsd f aongdyiant
Therefore, it is required to prevent generation of dust by renoving

convexi tmacard icomesi e tpacti baadn@MH seatlp . caklyng auittthicgle tksrbecireansi ng
for renmoving a foreign object for a glass substrate. [0004] In the
above- neritd areghetdnrditiciaoh, filopar tAnoatobf shedtdmestrafi @ sutbstrate edge
surface has been conventionally recognized. Anobng conventional nethods,
as a netdibtheonguoietsitc handellyeasupivadet @ aroundr8memn r c nhegeatécdfead gl ass
substrate, 2 a polishing nethod using a rotary brush described in the
Pat ent mounting such a magnetoresistance effect element may occur a

head crash or thermal asperity as a unique trouble. Thermal

asperity 1s a trouble and causes a reading errcor when a

magnetoresistance element is heated by adiabatic compression

of air or by contact by a magnetic head when the magnetic head

is in float flight and passes above minute convexity or concave

portion on a magnetic disc surface. Therefore, extremely

high-level of smoothness and flatness are required on the

surface of a magnetic disc of a magnetic head mounting a

magnetoresistance element. Moreover, i1f a magnetic layer is

formed with dust or a foreign object attached, a convex portion

is formed. Therefore, it is required to prevent generation of

dust by removing convexity and concave portion and also to carry

out high level cleansing for removing a foreign object for a

glass substrate.

[0004] In the above-mentioned condition, importance of

smoothness of a substrate edge surface has been conventionally

recognized. Among conventional methods, as a method to polish

an edge surface on outer circumference of a glass substrate,
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Docunent 1 (Japanese Published Unexam ned Patent Application No.
2003-159639) has been known. In this conventional polishing nethod, as
shown in FIG 5 (a), a disc-shaped glass substrate 1 is lamnated to
forma colum and is fixed to a rotatable fixing equi prent 51. Then, a
rotary brush 50 is adjoined to the outer circunference and the gl ass
substrate 1 and the brush 50 are rotated while polishing solution is

suppl i ed @14 BALN h@e%@ms%rgcyrﬁoecr Bredae Sl £ 8681 1% tROlBshat:
[ Patent Docunent 1] Japanese Published Unexam ned Patent Application No.

2003- 15963 hnidrat ant JBpeusest pdb1 J apanesee Lam h&d eth ddex arp gied- Ratant
Application No. 2002-219642 [0005] Meanwhile, for the purpose of nounting

a hi gh- grpackdy3-negeeb)c Kesondidry WAGWHM onIa Mowid e demiaskiciae of a
substrate has been reduced in recent years. Instead of a conventional
3. 5- i nchpslibstimat eethodl,2a5- shetn sSlbHI@EL 6, (al, 8aidicdr-ssthgpeditg,adls | nch
substrate, or a snaller substrate has been demanded. Along with such a
t endencysulidterat eoderss 1 aanipraialcerad fatrnmat erdlaimrs uctd ass sodiatdnto a
potassium or the like is separated out froma glass substrate. [0006]
It is camstiadeide thiatispdequimnepot aksi ubhers, sepaocateg bauishf r"dmiss gl ass
substrate. If crystals of such nmaterial are separated out, head crush of
t her mal aakjpamiady trayhececutsr whimhimirrmeras aind thei gtaeassubhsit ramder  of
reading error. Sodiumor potassiumtends to be separated out when there
i s unevemdothe ohrugh 50 are rotated while polishing solution is

supplied so that the outer circumference edge surface is

polished.

[Patent Document 1] Japanese Published Unexamined Patent

Application No. 2003-159639

[Patent Document 2] Japanese Published Unexamined Patent

Application No. 2002-219642

[0005] Meanwhile, for the purpose of mounting a high-capacity

magnetic recording medium on a mobile device, size of a

substrate has been reduced in recent years. Instead of a

conventional 3.5-~inch substrate or a 2.5-inch substrate,

1.8-inch substrate, l-inch substrate, or a smaller substrate

has been demanded. Along with such a tendency, there occurs

a problem that material such as sodium, potassium, or the like

is separated out from a glass substrate.

[0006] It is considered that sodium or potassium is separated

out from a glass substrate. If crystals of such material are

separated out, head crush of thermal asperity may occur, which

may result in increase in number of reading error. Sodium or

potassium tends to be separated out when there is uneven portion
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on a magnetic layer or a protection |ayer outside of the magnetic | ayer
and the uneven portion on a protection layer of the like is prone to be
created when there is damage on the gl ass substrate such as a crack. On
the contrary, it is known that sodiumor potassiumis not separated out
froma portion of a glass substrate which is efficiently mrror

pol i shed. [0007] Separation of sodium or potassium has becone a probl em

because grta En%tgﬂ'eftfllcclﬁ§ef @rC@pﬁ:zzSte@t1ahr1ra3reﬁ0@ht§ba@g>foﬂh@ maGRiHier i ng
portion of a disc having a snmaller radius.” [0008] Specifically, for

exanpl e,1a3&shaunt hd Jrdserb pbltkiocal eAth pMdtedadicthgari HfSead € ide 1 adi us
of the glass substrate 1, thickness thereof is also reduced and a groove

forned hy peheetenagrpattiome2bhaext stdadde bardimag eds glsagstauhst r at es
1 is narrowed. Therefore, by the conventional brush polishing, an edge
surface s2ahcas hecsafki cigantdhe pohitshed, thoughkmdwn sthal ffddiuim dro
sufficiently mrror polish inside of the groove. Then, if separation of
" sodi um grtpetsdsm uis ototir separkthed chenferomgapaartdrorboft he (deyzar at ed
crystal noves to main surface |la and causes reading error. As another
reason, stberte aties waiphollsemftfiati eatper pemdioculparl ishgriet i ¢ recor di ng
magnetic disc which enables to inprove recording density is nore easily
af f ect ed Oy 7lh&epspetticof 0 & sudisim atre pbhassanm hapllameomagnetiobledi sc.
[0009] Here, as shown in FIG 5 (c), if it is tried to_ sufficiently
mrror @@Iqamet He clrrardief g ortd opa T by byut cohventi prak sbingh opola shi ng,
it is required to polish the edge surface 2a nore than conventional

met hod &hdrdiesd o @ r&dony @é a disc having a smaller radius.

[0008] Specifically, for example, as shown in FIG. 5 (b), along
with reduction in scale of radius of the glass substrate 1,
thickness thereof is also reduced and a groove formed by
chamfering portions 2b next to the laminated glass substrates
1 is narrowed. Therefore, by the conventional brush peclishing,
an edge surface 2a can be sufficiently polished, though it is
difficult to sufficiently mirror polish inside of the groove.
Then, if separation of sodium or potassium occurs in the
chamfering portion Z2Zb, the separated crystal moves to main
surface la and causes reading error. As another reason, there
is a problem that a perpendicular magnetic recording magnetic
disc which enables to improve recording density is more easily
affected by the aspect of a substrate than an in-plane magnetic
disc.

[0008] Here, as shown in FIG. 5 (c¢), 1f it 1is tried to
sufficiently mirror polish the chamfering portion 1b by
conventional brush polishing, it is required to polish the edge

surface 2a more than conventional method and also more cutting
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4 stock than conventional one is required. However, if tine for
processing is increased, productivity is lowered and it becones

difficult to carry out nass-production with | ow cost. Mreover, shape of
t he edge surface 2a becones unstable -and there is a possibility that
circularity is worsened or quality of the <chanfering portion 2b (both in
size and shape) is varied. Further, if the cutting stock is increased, a

range f @todiokhshi dehiene OOPEGARNGsi tsqef feg! RARRS the fahy S face
| a. Therefore, saving area may be reduced and di mensi on of the nain

sur f ace dradeeeanesi s Meldrefaddpnpdesignivat e,s 1 6Rdi8g 4 id assidy ity
that the disc cannot be used as a magnetic disc. SUMVARY OF THE

| NVENTI @Y {f3Q10lt Theyafrar ut mae spipesehictiidvnent £ 9N owScas fed Mdrqyvad di ng

a glass substrate for a magnetic disc and a magnetic disc with inproved
reliabi lsHapeand ducakdget guefiabbefa byetbme orupst alshé ngnd actodwedtes iang
portion with high precision and small cutting stock to prevent

separ at ipars safb idddivunlert pot assiam tyanids neon§acédr bbhg quetihgdo ft dreeof .

[ 0011] To sol ve the above-nentioned problem a manufacturing nethod of a
gl ass sulbstfatrd ricorper megmekb c (Hosb iimclaidiengaram skdge) susf azerigal.i shi ng
step for polishing a chanfering portion provided on outer circunference
porti on Eofrtdedi,sciShaped ghasing ssbstkaties | $ncheraetier izedabyet Hatr by use
of an abrasive cloth which can be sinultaneously in contact with the
whol e  Bodiysdumicerdenclecobed ehdniesi affpor t§orclds orfee surimcarfiade of

la. Therefore, saving area may be reduced and dimension of the
main surface la becomes smaller than design value, leading to

a possibility that the disc cannot be used as a magnetic disc.

SUMMARY OF THE INVENTION
[0010] Therefore, the present invention is aimed.at providing
a glass substrate for a magnetic disc and a magnetic disc with
improved reliability and durability enabled bymirror polishing
a chamfering portionwith high precision and small cutting stock
to prevent separation of sodium or potassium, and manufacturing

methods thereof.

[0011] To solve the above-mentioned problem, a manufacturing
method of a glass substrate for a magnetic disc including an
edge surface polishing step for polishing a chamfering portion
provided on outer circumference portion of a disc-shaped glass
substrate is characterized by that by use of an abrasive cloth

which can be simultaneously in contact with the whole

5



the gl ass substrate, the abrasive cloth and the glass substrate are
relatively noved in the edge surface polishing step while the abrasive
cloth is simultaneously pressed to the whole circunference of the
chanfering portion on the one surface side of the glass substrate.
[0012] Thus, it is possible to sinultaneously polish the whole
circunference of a chanfering portion on one surface side. In other

wor ds, Roldshifg Gan ke %a%hﬁ@eesahgi Bodt $8AbL T Ohle WOSE £5 0 ﬁ‘ﬁ%e ive

cloth is in surface contact with't chanfering portion an ore it

i s possitdfeeqgl s T dtheasdlr Eaeepcondid caBtef adde Hehamh g5 i b RAF4dON to
be mrror surfaced and at the sanme tine to equalize the roughness of the

chanf ering rRoktigRlyMabeereln hrcause euk¥atbepshagh enlngr&ordHion can be
pol i shed, in conparison with the conventional configuration of polishing

bot h t heredos sakfacecantht e Fiafierdmeusunf e sSddutbargeusino th a
brush, the chanfering portion can be highly precisely mrror polished

W th. Herigscunffelrdiceeby th®vlamifeansgtpsit 2id bertied drikesabraséweidd oth or
the glass substrate nmay be noved or both of them may be noved. Poli shing

“in the presenrt dlawentsuystdrmtat batch polishing that |amnates gl ass
substrates (batch process) but single polishing that carries out
pol i shi @ 0dreg trjueneit [1G0p3EsEblkhes s isnulaaufeacislni pgliehhode afhal gl ass
substrate for a magnetic disc including an edge surface polishing step
for polaistuung eerecivanbéra npapdicdriony poovidedmmrensautere sideunfler ence
of the disc-shaped gl ass substrate is 6 )
other words, pclishing can be carried out in a condition where
the abrasive cloth is in surface contact with the chamfering
portion and therefore it is possible to make the surface
condition of the chamfering portion to be mirror surfaced and
at the same time to equalize the roughness of the chamfering
'portion. Moreover, because only the chamfering portion can be
polished, in comparison with the conventional configuration of
polishing both the edge surface and the chamfering surface
simultaneously with a brush, the chamfering portion can be
highly precisely mirror polished with. Here, “relatively
move” means that either of the abrasive cloth or the glass
substrate may be moved or both of them may be moved. Polishing
in the present invention is not batch polishing that laminates
glass substrates {(batch process) but single polishing that
carries out peolishing one by one.
f0013] Further, a manufacturing method of a glass substrate for
a magnetic disc including an edge surface polishing step for

polishing a chamfering portion provided on an outer

circumference of the disc-shaped glass substrate is
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characterized by that an abrasive cloth, which has a shape of inner
surface of a body of rotation with a circular cross section that
gradual ly changes froma circular cross section having a size snaller
than a circle of an outer circunference to a circular cross section
having a |l arger size as a portion which conmes into contact wth the
chanfering portion on one surface side of the glass substrate, is used,
and the abrasive cloth and the glass substrate are relatively noved to

pol i sh tde r LAUHBId NG POREEOAN T db £ 4181 £IGE S f 368 BPOhEShhNgnhsheR i | €
the abrasive cloth is sinmultaneously pressed to the whole citcunference

of the chaidresiingaperds oy ONectuifiagaystle Ofrcdher 6kass satbsidmt e.
[0014] That is, using an abrasive cloth having a shape of a body of

rotati oncndi radeianay ahaBhessreeatd @l rehileh ef-addakbytibRCRARSNY & g€,
for exanple, a conical shape, a fusiformshape, a spherical shape, or

the |ikeyiddhesigieréer tRgnpar tdigklies oPain sbeter Thigcuhnterenpessdle to
polish only the chanfering portion and therefore, it is possible to
mrror poldsiidhercebaséetiog poringpr Mthesna e G i porsioskinid015] It

is preferable that a portion which comes into contact wth the
chanf er icungrorinicencontbhhe wiheh sitoe chanffacd naf pblre ighass oselstrzdae has
spherical concave shape form ng an inner surface of a sphere. Thus, even
i f rel atdhce pdSithicogd ask anbaxiratef isobtsddprnamd tive gh=ssiwubsioEt e and
an axis of rotation of the abrasive cloth are changed, it is possible to
mai nt ai Rl dondilaon shieserabe abeasevetivell mevednmilot armddisi yihen
contact wth the whole circunference of the chanfering portion on the
chamfering portion in the edge surface polishing step while the
abrasive cloth 1is simultaneously pressed to the whole
circumference of the chamfering portion on one surface side of
the glass substrate.
{0014] That is, using an abrasive cloth having a shape of a body
of rotation with a circular cross section which gradually
becomes large, for example, a conical shape, a fusiform shape,
a spherical shape, or the like, the chamfering portion is
polished. Thus, it is possible to polish only the chamfering
portion and therefore, it is possible to mirror polish the
chamfering portion with small cutting stock.
[0015] It is preferable that a portion which comes into contact
with the chamfering portion on the one side surface of the glass
substrate has spherical concave shape forming an inner surface
of a sphere. Thus, even if relative positions of an axis of
rotation of the glass substrate and an axis of rotation of the
abrasive cloth are changed, 1t is possible to maintain a

condition where the abrasive cloth is simultaneously in contact

with the whole circumference of the chamfering portion on the
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7 one side surface of the glass substrate. Here, it is sufficient that
only a portion which cones into contact with the chanfering portion has
a spherical concave shape and, for exanple, tip or back of the abrasive
cloth does not need to have spherical concave shape. [0016] It is
preferable that when the abrasive cloth is pressed to the chanfering
portion on the one side surface of the glass substrate, the nornmal |ine

of the chanterkbngPYUdd 9P RAS§ESss iR It Hakky M@scsﬁmﬁcﬁnﬁ he
spherical portion including he spherical concave portion.

chanf er igHhtPORYL L ANpbet 1BhAH idadcvinkB iy edet gERIWIath EH@'&&I@féﬂ%g’fﬁ
surface (or the axis of rotation) of the glass substrate. Therefore,

when t hgyoMardihalsi 86sge # 16a ChmfcerienghREE A0, IS esahbe el growf
spherical shape including the spherical concave surface, it is possible

to have ydwe | &f geisé glondacténglateadeést Retabeasi v@ rehved hs@igk 1del
chanfering portion. Therefore, the chanfering portion can be equally

pol i shedsorpeddeshitygpa.ate is inproved and productivity can be inproved
[0017] Further, at |east the abrasive cloth nay be rotated and the
per pendi [Qullsd] passs pyetfleraidlr thet cgrdret hefaimed 91 waircflace iefprdresegl ass
substrate and the axis of rotation of the abrasive cloth may be crossed
wi th a predéatechamédranglmortoon tdre theotat i sidofsurfacbodst e glagdh, the
abrasive cloth itself may be rotary driven or the glass substrate may be
rot at ed subatausee, tihe abras el iolotdt rdtearghadrfiessimyg Ippttheglessses
substrate, only the chanfering portion conmes into contact with the
abr asi veehrough virtually the center of the spherical portion including
the spherical concave portion. The chamfering portion is
provided with a predetermined angle to the main surface (or the
axis of rotation) of the glass substrate. Therefore, when the
normal line of the chamfering portion passes the center of
spherical shape including the spherical concave surface, it is
possible to have the largest contacting area of the abrasive
cloth and the chamfering portion. Therefore, the chamfering
portion can be equally polished, polishing rate is improved and
productivity can be improved.
[0017] Further, at least the abrasive cloth may be rotated and
the perpendicular passing through the center of main surface
of the glass substrate and the axis of rotation cf the abrasive
cloth may be crossed with a predetermined angle. For the
rotation of the abrasive cloth, the abrasive cloth itself may
be rotary driven or the glass substrate may be rotated to cause
the abrasive cloth rotary driven. 1In the glass substrate, only

the chamfering portion comes into contact with the abrasive

cloth. However, according to the above-mentioned
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cl oth. However, according to the above-nentioned 8 configuration, it is
possible to expand a portion of the abrasive cloth which conmes into
contact with the glass substrate. Therefore, it is possible to prevent
decrease in polishing rate and at the sane tine to inprove durability of
the abrasive cloth. [0018] Further, the perpendicul ar may pass through
the center of the spherical shape including the spherical concave

surface cofrie-Abras verchat fb(?ég%.k?ﬂ{)e ! @@S%éﬁiﬁk!aféa ?ﬁgrg ohh& 9l 4%

substrate or the abrasive cloth nay be nove rasive cloth is

in cont agiraM {4k ENStWRAl&ILEEREETISHRNEENOdct B8 thchadThe bR R {400 ON the
one surface side of the glass substrate. That is, a'trajectory of

novementTifrderaxis 0§ pos@lidlieons et §0RL-sbaRefpeN i88¢hgrr{aam with
the center of the spherical portion as tip of the trajectory.” According

to thi spatitgy abher i ariaprofvet er b1 Bt ¥ 8 fof id AphiseReCaibLibe in
contact with the glass substrate can be expanded to prevent decrease in

pol i shi N8 e Fand Hed, i FREOyErgeia@abihidy mefy thes ahrasgnet ke atdntd©019]
On a plain surface including one of axis of rotation of the glass
substr atef ahd $hieeabcasistmpd ohblaedahbethd ephetrdica,]l canokherswaxtscof

rotati on nay be repeatedly wobbled while naintaining the axis of
rot at i oroff otipassbitde dughcldieh centieatoleatheedpheti cale pdr tiren gfadde
abrasive cloth including the spherical concave surface. This is an
exanpl e sMisrter dtraapect lne pbrafs itvieec Axt s mafy betmad ved wihddenebe ssotay i feoam
[0020] Either the glass substrate or the abrasive cloth may be
cleth is 1in contact with the whole circumference of the
chamfering portion on the one surface side of the glass
substrate. That is, a trajectory of movement of the axis of
rotation becomes cone-shaped or sector feoam with the center of
the spherical portion as tip of the trajectory. According to
this configuration, an area of the abrasive cloth which can
be in contact with the glass substrate can be expanded to prevent
decrease in polishing rate and to improve durability of the
abrasive cloth.
[0019] On a plain surface including one of axis of rotation of
the glass substrate and the abrasive cloth enabled to rotate,
another axis of rotation may be repeatedly wobbled while
maintaining the axis of rotation to pass through the center of
the spherical portion of the abrasive cloth including the
spherical concave surface. This is an example where trajectory
of the axis of rotation becomes sector foam.
[0020] Either the glass substrate or the abrasive cloth may be

supported being enabled to freely rotate, while rotary driving

the other so that one follows the other and moves relatively.
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supported being enabled to freely rotate, while rotary driving the other
so that one follows the other and noves relatively. 9 This is a
configuration exanple of relative nove of the glass substrate and the
abrasive cloth. Due to the |load, the other follows and rotates in a

del ayed manner so that polishing is carried out by relative nove and is
carried out equally on every portion by changing the position. [0021]

Here, inrife iy esephriBuentlon. exdmhpd ivelie 1M MRARSort PRE Gladgast
ei ther one of the abrasive cloth or the glass substrate is rotated,

noved, raipdechendneee, abradtivkeasbthei tey tenenef 16hg, gtRssoswbstrate
or the abrasive cloth may be rotated while the other is noved. Moreover,

the "rmovslidwd uges rovankh dh o 0228 eA Rehhehi 5@ eBppargsLsshofigai gl ass:
substrate for a magnetic disc to polish a chanfering portion on an outer
ci rcunf erenciedbua By selshdpednglassdsubsiaatied suthanacl Bf bnesve by
i ncluding a substrate supporting unit for supporting the substrate in a
r ot at ablmwomeiwrerhy arhabyasy viehe lppddi thiavi g spherical shape including a
spherical concave surface which can be sinmultaneously in contact with
t he whol D& ¥ L liefrer, ehoeelof prasehant mvemyl gor e adrl verley sbde”suedraze of
the glass substrate, am abrasive cloth supporting unit to support the
abr asi vetloitotdt legast rotthed| @emrharhe aldras ot ishitiy eol the oplasppl yi ng
unit for supplying polishing solution including abrasive grain between
t he charf&rstigptiporis oreticed haneitrdsi nataliest rnd Aetadi e tat tIka i esent
invention, it is possible to polish
either one of the glass substrate or the abrasive cloth may be
rotatedwhile the other ismoved. Moreover, the “move” includes
“wobble”.
[0022] A polishing apparatus for a glass substrate for a
magnetic disc to polish a chamfering portion on an outer
circumference of a disc-shaped glass substrate is characterized
by including a substrate supporting unit for supporting the
substrate in a rotatable manner, an abrasive c¢loth having
spherical shape including a spherical concave surface which can
be simultaneously in contact with the whole circumference of
a chamfering portion on one side surface of the glass substrate,
am abrasive cloth supporting unit to support the abrasive cloth
in a rotatable manner, and a polishing solution supplying unit
for supplying polishing solution including abrasive grain
between the chamfering portion and the abrasive cloth.
According to the present invention, it is possible to polish
only the chamfering portion and therefore, it is possible to

mirror polish the chamfering portion highly precisely with

small cutting stock.
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only the chanfering portion and therefore, it is possible to mrror
polish the chanfering portion highly precisely with small cutting stock.
10 [0023] A manufacturing nethod of a disc-shaped gl ass substrate for a
magnetic disc according to the present invention includes a glass
substrate having a chanfering portion on an outer circunference side

whi ch forns convex surface. As an exanple of the convex surface, the

surface QRN an 2RA0CL IR fAllcig s 4 B RDRALLER] g pLLLage MM can be

si mul t aneously in contact e clrcunferenc ering

por t i on. £k Snad el ¢ 1R O ASr SURP AL Re Io% HARPEH BN Sohaliidl Qe d Ne
handl

like, retention capability, certainty, a I ng property such as

posi tion, @Ceds agypePabe hARiAYed: dilORAlr MyBBYFALtNT bRY dRthadof a
gl ass substrate for a nagnetic disc according to the present Invention

i's charaGiemZatme Kol Niah F6aRd rIRINGLIGRYer a8nak heagdnd ace of
a glass substrate for a magnetic disc obtained by the above-nentioned

manuf actdir tRg B0 saf rhbe, ot 1as s us¥hskr 34 @ halver a HI|ENehh e i SiwsThus,
it is possible to manufacture a magnetic di sc which suppresses

gener at it0fe Gfphsadida efir fRRkashieim eantbe Shant ©4hdguPDY tiwreat a4 er
circunference side. [0025] A manufacturing nethod of a glass substrate

for a neignewheldicicAascyting b6 thechatsening poatioen | Thushayaat eri zed

by that at |east a magnetic layer is forned on a disc-shaped gl ass

subst r atitheaglaaschard terd g ipog ta pedbyoatletch or the 1ike, retention
capability, certainty, and handling property such as position
accuracy can be improved.
[0024] A manufacturing method c¢f a glass substrate for a
magnetic disc according to the present invention 1is
characterized by forming at least a magnetic layer on the
surface of a glass substrate for a magnetic disc obtained by
the above-mentioned manufacturing method of the glass substrate
for a magnetic disc. Thus, it is possible to manufacture a
magnetic disc which suppresses generation of sodium or
potassium on the chamfering portion on outer circumference
side.
[0025] A manufacturing method of a glass substrate for a
magnetic disc according toc the present invention 1is
characterized by that at least a magnetic layer is formed on
a disc-shaped glass substrate and a chamfering portion on outer
circumference side of the glass substrate forms a convex surface
following the spherical concave surface which can be

simultaneously in contact with the whole circumference of the

chamfering portion on one side surface of the glass substrate.
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circunference side of the glass substrate forns a convex surface
follow ng the spherical concave surface which can be sinultaneously in
contact with the whole circunference of the chanfering portion on one
side surface of the glass substrate. 11 Thus, when the gl ass substrate
is grasped by a latch or the like, retention capability, certainty, and
handl i ng property such as position accuracy can be inproved. [0026] A

manuf aCtTHﬂé‘ngEB%ﬁﬁa%sgémgg&f%{%%%ﬁ Sy By JRARRKI & dhecy o] uding

an edge surface polishing st I'ng a ering portion

provi ded one QU & cGbpdnfierencert ofndy, disser ﬁgﬁ@fgn@gﬁ%ja < kl2heas

according to the present invention is characterize dat an abrasive

cloth whieds cadh hecimepniacto tdptdieeghanfering portion fromthe edge
of the min surface side to the edge of the edge surface side of the

chanf er i p@per t AOMainh faddiudindl mestien 8t bheyxHassseybstaate £drs aised
and the abrasive cloth and the gl ass substrate are relatively noved to

pol i sh treyrchard edi £@ P@d&;h@ﬂrﬁ[ 802¢éHg&hysir raickf grcancee iiny svdmceor
roughness 1n the whole circunference of outer circunference of a

chanf er iggl g in®pa cloimbe tisg pehaget grtassdsdhst bateri &ivtdhfdrendange of
0.001 pm or less. Because chanfering portion can be uniformy mrror

surfacedhi dhdsgehsaapedh qires Sdubstidtd SaPosSsibhe toe mdre psegatiy
prevent separation of sodium or potassium [0028] According to the
present imwentien,isfohaeaatpkézedtby shapossiddmdiordicglloy phechsedry
mrror polish the chanfering portion with small cutting stock even if
t he subste direcbstamtlwith the chamfering portion from the edge of the
main surface side to the edge of the edge surface side of the
chamfering portion in radial direction of the glass substrate
is used and the abrasive cloth and the glass substrate are
relatively moved to polish the chamfering portion.
(0027] Thus, difference in surface roughness in the whole
circumference of outer circumference of a chamfering portion
of a disc-shaped glass substrate is within a range of 0.001 pm
or less. Because chamfering portion can be uniformly mirror

surfaced with such a high precision, it is possible to more

surely prevent separation of sodium or potassium.

[0028] According to the present invention, for example, it is
possible to highly precisely mirror polish the chamfering
portion with small cutting stock even 1f the substrate is small.
Therefore, it is possible to prevent separation of sodium or
potassium to improve reliability and durability and at the same

time possible to improve circularity of the outer circumference
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Therefore, it is possible to prevent separation of sodiumor potassium
to inprove reliability and durability and at the sanme tinme possible to
improve circularity of the outer circunference 12 and processing
accuracy. BRI EF DESCRI PTI ON OF THE DRAW NGS The vari ous features of
novel ty which characterize the invention are pointed out with
particularity in the clains attached to and formng a part of this

speci fi cald Yrodeds Bhg bRIdBFaMpder standi ng of the invention, its
operating advantages,” and specific objects attained by its use,

reference should be had to the acconpanying drawi ng and descriptive
matter in which there is illustrated and described a preferred

enbodi ment of the | mterdr OesdififerTdl o view driwedgd ai ni ng a pol i shing
apparatus. [FIG 2] A view for explaining relation between a gl ass

substrate for ThdTRGRQLLE deseuaBd aR ABVAStyeyiel O hehd FA&keBizA siew for
expl ai ning an exanple of the other configuration of the abrasive cloth.

[FIG 4]lirvetitemod airexpbahtédgoanohen gantigunatiey fier tiexpanding an
area of an abrasive cloth which can be in contact wth the chanfering
portion.aftfddbed]tA aticcidrariregxpl phamitngfathoBvepetonaktaoiubar For a
circunference edge surface polishing apparatus. [FIG 6] An enlarged view
of a cordedid mgnperstandbaywsenhs Hevealiiasi, viec cbpthaandgtddvglasses,
substrate in FIG 2 (b). The Best Mde for Carrying Qut the C ai ned
| nventi and specific objects attained by its use, reference should be
had to the accompanying drawing and descriptive matter in which
there is illustrated and described a preferred embodiment of
the invention.
[FIG. 1] A view for explaining a polishing apparatus.
[FIG. 2] A view for explaining relation between a glass
substrate for a magnetic disc and an abrasive cloth.
[FIG. 3] A vwview for explaining an example of the other
configuration of the abrasive cloth.
[FIG. 4] A view for explaining ancother configuration for
expanding an area of an abrasive cloth which can be in contact
with the chamfering portion.
[FIG. 5] A view for explaining a conventional outer
circumference edge surface polishing apparatus.

[FIG. 6] An enlarged view of a contacting portion between the

abrasive cloth and the glass substrate in FIG. 2 (b).

The Best Mode for Carrying Out the Claimed Invention
[0029] An embodiment of a manufacturing method of a glass

substrate for a magnetic disc and a magnetic disc according to

13



[ 0029] An enbodi nent of a manufacturing nethod of a glass substrate for
a magnetic disc and a nagnetic disc according to 13 the present
invention will be explained using figures. FIG 1 is a view for

expl aining a polishing apparatus and FIG 2 is a view for explaining
rel ati on between a gl ass substrate for a magnetic disc and an abrasive
cloth. Nunerical values in the follow ng enbodi nent are exanples for

easy of wynderstandi rlgn%gntltcﬁ? winve Rl %E&g%@%n%? uQ'if@eEE gLB¥ENt i PR s not

limted thereto wunless any notice is a e~ pol1shing

appar at ug ;sh@wpibp fd]ﬁex:biﬂa%rﬁr@' agﬂagllgﬁihgm;ﬁgaf@@&g ngd eTcRobishing a
gl ass substrate 1 one by one and includes at least a substrate

suppor t i ng; ey trokO <3 2am i rPra3ia¥e ofl BERWEHRPAT §188s Ushhs 2Pt MoFspver,
when polishing solution is supplied to polish a glass substrate, the

pol i shi ngmagpRarat 4ss8Bhd Bel dishes & POLIISRNG Behati 881 SkRlas HAi Ehd 4.
Pol i shing abrasive grain which is a polishing solution is not especially

limted B0l &y emdsidd ee@itab fe Useohg 1 s Poli shéN@f angkassasdbatrat e such
as alum na, ceriumoxide, colloidal silica, or the |like can be used.
[0031] Al dssesutlislr ahe thd @prieecatt angent 0bnpid nshi Dgmhasdathéoatisl | nner

hole 3 in its center and an outer circunference portion 2 also has a

round shapeessheiefoste]cd hies glddksd. substrate 1 has a toroidal and

di scoi dal shape, as shown in FIG 2 (a). The outer circunference portion

2 includext#hn edyge psliflhaceg2apphrehusssiiowhuahl yIGer tli cad & osEnares n

surface la of the glass substrate 1 and chanfering portions 2b provided

on polishing machine for polishing a glass substrate 1 cne by one
and includes at least a substrate supporting unit 10 and an
abrasive cloth supporting unit 20. Moreover, when polishing
solution is supplied to polish a glass substrate, the polishing
appératus may include a polishing solution supply unit 14.
Pclishing abrasive grain which is a polishing solution is not
especially limited and any abrasive grain used for polishing
a glass substrate such as alumina, cerium oxide, colloidal
silica, or the like can be used.
[0031] A glass substrate 1 to be a target of polishing has a
round inner hole 3 in its center and an outer circumference
portion 2 also has a round shape. Therefore, the glass
substrate 1 has a toroidal and discoidal shape, as shown in FIG.
2 (a). The outer circumference portion 2 includes an edge
surface 2a which is virtually vertical to a main surface la of
the glass substrate 1 and chamfering portions Zb provided on
both sides of the edge surface 2a. The chamfering portions 2b

are provided on both ends cf the inner hole 2 with a given angle

(e.g., 45°) to the main surface la (or to the axis of rotation)
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both sides of the edge surface 2a. The chanfering portions 2b are

provi ded on both ends of the inner hole 2 wwth a given angle (e.g., 45)
to the main surface la (or to the axis of rotation) 14 of the gl ass
substrate 1. [0032] The substrate supporting unit 10 includes a holder 11
for supporting the glass substrate 1, an arm 13, and a torque converter
12 having predetermned | oad for connecting the holder 11 and the arm 13
in a rotatable manner.. The holder 11 is configured by attaching a base

body of d@rihd egidssusibasratderiin (Registered Trademark of DuPont) to
resin foam such as pol yurethane. Wen liquid such as water is applied to

this regigsdpamd cuddtach d Bepgloassngubsttatle incthasksatigosast ace
tension, the glass substrate 1 will not conme unstuck and can be strongly

mai nt ai nesk stUppdrariquiee tbenyeaker siBskegps 1 hen kahdes, 1dntdna acdoded abl e
condition and also gives load to direction of rotation. The arm13 is
fixed tocdrivertodat L2nhafringhe twaladerrnihdaut 1 @sd afeholeenneat ibey wobdl ed,
as described later. [0033] The abrasive cloth supporting unit 20
suppor t sh@idemlirlasndetbéciim 2B iin a rofatable meemmear.. . The hbidsikvEeL cl ot h
21 includes a spherical concave portion formng an inner surface of a
sphere armd denfictarad drvi wdrtaohiagmet basg3bo8hapé bardheesspheucltads
concave portion may be provided only to a portion which conmes into
cont act Dérhin hRegisdersmubhradeaatrkand Pokenton tavreshinddesmnetckone into
contact with the glass substrate 1 may not be spherical as shown in, for
exanpl e,pal pledtvhagoe + | diez2 ligiudsorsiuad s twadedbrissiame dlesd K upgpoFti ng
unit 20 in FIG 1,
resin foam to attach the glass substrate 1, thanks toc surface
tension, the glass substrate 1 will not come unstuck and can
be strongly maintained. The torque converter 12 keeps the
holder 11 in a rotatable condition and also gives load to
direction of rotation. The arm 13 is fixed to the rotation of
the holder 11 but as a whole, can be wobbled, as described later.
(0033] The abrasive cloth supporting unit 20 supports an
abrasive cloth 21 in a rotatable manner. The abrasive cloth
‘21 includes a spherical concave portion forming an inner surface
of a sphere and is rotary driven by a motor 23, Shape of the
spherical concave portion may be provided conly to a portion
which comes into contact with the glass substrate 1 and portion
which does not come into contact with the glass substrate 1 may
not be spherical as shown in, for example, a plain portion 22
supported by the abrasive cloth supporting unit 20 in FIG. 1,
or abrasive cloth may not be provided for that portion.
Moreover, a support shaft 24 for the abrasive cloth 21 has a

height adjuster 24a so that the abrasive cloth 21 can be

approached to or distanced from the substrate supporting unit
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or abrasive cloth may not be provided for that portion. Moreover, a
support shaft 24 for the abrasive cloth 21 has a height adjuster 24a so
that the abrasive cloth 21 can be approached to or distanced fromthe
substrate supporting unit 15 10. As material of the abrasive cloth 21,
resin foam such as pol yurethane can be used. As described later, the
abrasive cloth 21 sinultaneously cones into contact wth whole

ci rcunf erenca sofa8echant g¢i e %ﬂaﬁm@tu%hoaq sucfapershdesudh géﬁe
gl ass substrate 1 (refer to FIG 2 (b)). [0034] "An expl anation will be

gi ven ofpdu ease vhes ecpolpshiday, Isascarers&qu@a Uil tiee RObESdH VY

appar atus having the above-nentioned configuration. First, the glass

substrateldth | 91at isaehed ahedulke yhokdaeslliand t&@n@@éaslw&ﬁl offto 2 s
rai sed. Then, the spherical concave surface 21 cones into contact with

t he out efi dureiddei@NeE pochiatEeZing Botkibhngbnannetic afnsrf$ce pFRESEd to
the whol e circunference of the chanfering portion 2b. Then, while

pol i shi ngf sHautglorsd Subgtnate ISupmfead o amc.t e @ol)ishi ng sol ution
supply unit 14, the notor 23 is driven to rotate the abrasive cloth 21
and t he Hpher] ¢al eppithani?? widl pod iglhvdrhefchaodeeiwige pords bisi?ing [ 0035]
Thus, by polishing on the chanfering portion 2b, it is possible to
mrror pdishrrhedchanf ensnggpadrtia opo2bshihh spgdratoud t hagisgockhe
Therefore, when a magnetic disc is produced by wuse of this glass
subst r atabdve-ineritsi grossidng itgnnartevent Fsepay atheng biss oslilumt vrt ot assi um
fromthe chanfering portion. Mreover, in conparison with, for exanple,
the caselottpsrhsHitgthe holder 11 and the abrasive cloth 21 is raised.

Then, the spherical concave surface 21 comes into contact with

the outer circumference portion 2 in a fitting manner and is

pressed to the whole circumference of the chamfering portion

2b. Then, while pclishing solution (slurry} is supplied from

the pelishing seolution supply unit 14, the motor 23 is driven

to rotate the abrasive cloth 21 and the spherical porxtion 22

to polish the chamfering portion Z2b.

[0035] Thus, by polishing on the chamfering portion 2b, it is

possible to mirror polish the chamfering porticn 2b with small

cutting stock. Therefore, when a magnetic disc is produced by

use of this glass substrate 1, it is possible to prevent

separation of sodium or potassium from the chamfering portion.

Moreover, in compariscn with, for example, the case of polishing

by use of a brush, processing time can be shortened because the

cutting stock for mirror polishing the chamfering portion 2b

is smaller and therefore, productivity can be increased.

Further, circularity and processing accuracy of the edge

surface la is not influenced because the spherical concave
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by use of a brush, processing tinme can be shortened because the cutting
stock for mrror polishing the chanfering portion 2b is smaller and
therefore, productivity can be increased. Further, circularity and
processi ng accuracy of the edge surface la is not influenced because the
spherical concave 16 surface 21 can polish only the chanfering portion
2b. Therefore, the circularity or processing accuracy is not decreased.

Further,g fg@éw&r@ﬁsyggﬁxean m@cﬁaﬁ%%rh@vqa&guiglﬁglﬁzbt%ﬁéﬁg#érf hi gh

and variability anong substrateés is quite [0 e pol1shing

surface oyt hersnhgrii¢al &pngﬁseeégiﬁaceac&%a Ssi R CQALACisyth only

the chanfering portion”2b. erefore; droop of the chanfering portion

whi ch ocgeuFhdh, £oB¥EBEEARalaRLESR WA SHhEYHARS ROh OGS L 1 She
i nfluence caused by the droop does not reach the main surface |a, making

it possibt£1p i eaghy afdisvaPLib DEL ¥R efinddie seivaririadg iBokhi 8 1&p. and
the main surface |la. Therefore, without eating away the saving area of

the mai nesttH@ee the, psiEssgnes stieFacy wapae iphe €8¢k becabhaenedrescyel | as
menory area can be expanded conpared to the case of the conventiona

brush patl shomgs [RO36koMbentt hetdl asg ysuhst i fledihg Pdaterbby2s he
spherical concave surface 21, the glass substrate 1 is rotated in a
del ayed Thearw@srdy dheopobfueheonvnemterihs padthynt kts del@ycuidein
chanfering portion 2b is noved and pressed to the chanfering portion 2b.
That i s,cattdotginahlbrudie paliiativeg dbes M dcunr andr yhdrinvghudycone
driving source, position (phase) of the glass substrate 1 to the whole
of the appased by tar deocpatgssd not reach the main surface la, making
it possible to clearly distinct between the chamfering portion
2b and the main surface la. Therefore, without eating away the
saving area of the main surface la, designed memory capacity
can be obtained as well as memory area can be expanded compared
to the case of the conventional brush polishing.
(0036] When the glass substrate 1 is rotated by the spherical
concave surface 21, the glass substrate 1 is rotated in a delayed
manner by the torque converter 12 and by this delay, the
chamfering portion 2b is moved and pressed to the chamfering
portion 2b. That is, although only the abrasive cloth 21 is
rotary driven by one driving source, position (phase} of the
glass substrate 1 to the whole of the apparatus can be changed
and it is possible to evenly polish the whole circumference of
the chamfering portion 2b on one surface side.
[0037] Moreover, when polishing, at least either one of the
glass substrate 1 or the abrasive cloth 21 is moved while the

perpendicular passing through the center of the glass substrate

1 passes through the center of the spherical concave surface
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and it is possible to evenly polish the whole circunference of the
chanfering portion 2b on one surface side. [0037] Moreover, when
polishing, at |east either one of the glass substrate 1 or the abrasive
cloth 21 is noved while the perpendicul ar passing through the center of
the gl ass substrate 1 passes through the center of the spherical concave
surface 17 21 and condition where the abrasive cloth 21 is

simulta L8 i t i e f ering
W%%'d)’cohalﬁgﬁ?ﬁavﬂ{eﬂ bl Qﬁr%%Q&gb%dtqp@ﬁ £§%Cﬁmﬁtérh£‘mf§‘?%}ﬁ

portion Is nmaintal ned. For exanple, ing the arm 13, relatlve

posi tion pf cbheadXi §i0h kAt Of o AGuRFassSnSabskr A dnh ARk tNigy axis
of rotation of the abrasive cloth 21 are changed. 1In the present

enmbodi MY st ih tile rlidivd isd aceoknekHgpbng t}Bﬁ webhBiRg téaiipm pf the
abrasive cloth 21, the axis of rotation of the gl ass Substrate 1 is

repeat eddey1 3obkd pdswhiiba dhehaXdssis 8F ratatidosftidiglabassuissibsitate 1
passes through center 27 of the spherical concave surface 21. Therefore,

traj ect or ynafthé & iaxos it 4totct bencd abhe sgassi stistir ate dhdsgs®ect or
form Specifically, because centripetal force works between the inner

hole 2 dfn tthe gkassnsubsboaigedt ansh ttie: ppheni sakreoschnel sdifiqcehe 21,
the axis of rotation of the glass substrate 1 is inevitably adjusted to

pass t hratigh offheotebien X7 tat dtheaspherdleah 2opcave axdyw baoiZdtion
Therefore, it is not necessary to control the position of the arm 13 and
it is suff ithicenflate habettrheeal md Fepsuapparitedoby ltbhewkiippothe rggishaf t
13a to be enabled to freely rotate and to be wobbled so that the
traj ect arly moftattiensofpohei abasshafistli3d aldsprsbes ahraughomenher 27
concentric circle of the _
of the spherical concave surface 21. Therefore, trajectory of
the axis of rotation of the glass substrate 1 is sector form.
Specifically, because centripetal force works between the inner
hole 2 of the glass substrate 1 and the spherical concave surface
21, the axis of rotation of the glass substrate 1 1is inevitably
adjusted to pass through the center 27 of the spherical concave
surface 21. Therefore, it is not necessary to control the
position of the arm 13 and it is sufficient to have the arm 13
supported by the supporting shaft 13a to be enabled to freely
rotate and to be wobbkled so that the trajectory of the supporting
shaft 13a describes an arc on the concentric circle of the
spherical concave surface 21.
[0038] At this time, because a part of the abrasive cloth 21
which i1s in contact with the chamfering portion 2b is the
spherical concave surface 21, even if relative positions of the
axis of rotation of the glass substrate 1 and the axis of rotation

of the abrasive cloth 21 are changed, it is possible to always

maintain a condition where the abrasive c¢loth 21 is
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spherical concave surface 21. [0038] At this tine, because a part of the
abrasive cloth 21 which is in contact wwth the chanfering portion 2b is
the spherical concave surface 21, even if relative positions of the
axis of rotation of the glass substrate 1 and the axis of rotation of
the abrasive cloth 21 are changed, it is possible to always maintain a
condition where the abrasive cloth 21 is 18 sinultaneously in contact
with the whole circunference of the chanfering potion 2b on one surface

side. HelgnuhdAiMPfin EBARLAREAS ¥e HOtMAL capchrrusedcanty e the
portion of the abrasive cloth 21 which cones into contact with the

chanf er i drhm ROFIA Prpadhi drs 28Pher gl sardaceneave . ange O NBn i NF&Fm St f ace
of a sphere. The periphery of the axis of rotation of the abrasive

cloth 2ktrwem i e dul @lceahadk Wkl ehapf efi fige POGtE Don 2br @ng
therefore, the periphery maybe plain portion 22. Mreover, as shown in

FIG 1, dhweasibrasilvehch dtwhidh meynchlavetsumitanid #lity thenisaiestoay and
bow shape and spherical surface need not be provided to a portion which
does notpaomnion 2boisoslaetival lanicheonchasf &id Mg oy tnaer2burfFO63YL As
menti oned above, by expanding the area of the spherical concave surface
21 whi cha ephegei. nt Dhe atrdgheawivt f tthe axharfferotgt pontdonh2lgbrdsiwe
possi ble to prevent decrease in polishing rate and to inprove
product iaddth 2Wbdeeverot ereusatoduwrmbadt i tof chhefaliagi pertion 221
(spherical concave surface 21) is inproved, it is possible to reduce
product iz thetefofop4lie pler Ephesy mgyMeplaifportdrorepl antniearven i | be
gi ven of
as shown in FIG. 1, the abrasive cloth 21 may have substantially
hemispherical and bowl shape and spherical surface need not be
provided to a portion which does not come into contact with the
chamfering portion 2b.
[0039] As mentioned above, by expanding the area of the
spherical concave surface 21 which comes into contact with the
chamfering portion 2b, it is possible to prevent decrease in
polishing rate and to improve productivity. Moreover, because
durability of the abrasive cloth 21 (spherical concave surface
21) is improved, 1t is possible to reduce production cost.
[0040] Here, using FIG. 2 (b), an explanation will be given of
relation between the outer circumference portion 2 and the
spherical concave surface 21. First, radial rl of the circular
cross-section of the spherical portion 21 is set to be larger
than the radial r0 of the outer circumference portion 2 so that
the spherical concave surface 21 is simultaneously in contact
with the whole circumference of the chamfering portion 2b on

one side of the glass substrate 1.

[0041] Further, when the abrasive cloth 21 is pressed to the
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rel ati on between the outer circunference portion 2 and the spherical
concave surface 21. First, radial rl of the circular cross-section of
the spherical portion 21 is set to be larger than the radial rO of the
outer circunference portion 2 so that the spherical concave surface 21
is simultaneously in contact wth the whole circunference of the
chanfering portion 2b on one side of the glass substrate 1. [0041]

Fur t her ,chshere Aihgy 9@&@%{3&@@,' Ohd ndkrad PIRS8etHOChRRFeLIngHErd g

portion 2b, the normal |ine of the chanfering portion 2b virtually

passes tidy opihddel Lo £ 2 Tt R ok SRECEERBEr POI LifORHANGdKE Mig-41he

spherical concave surface of the abrasive cloth 21. Approximating on an

assunpt igyrtikat 1 hBeugihage gphetheathvHEerigupeate W¥ 2heisbwadikncat ed
cone, it is possible to nake the contacting area between the spheri cal

concave clsatf age 2Apptokheasbnaséy earclagishimdtane thatcbhef eirfgePpari i on

2b | argest when the normal |ine of the chanfering portion 2b passes

t hr ough tite chentferridg pbrspbearisal s pottruoratEausonket, ibecomessqidsisd ble to
evenly polish the chanfering portion 2b and to mnimze the cutting

st ock t her endke Theeekoneactingdwatdayi byt waen behe nepbasddalMareowere | f
the contacting area is large, polishing rate can also be inproved and in
that sensefadd 2Zilscposke HiErdsi verprlowd Chenpr odecthamfgrif@E2iti@n t he

ot her hand, |ooking at the glass substrate 1, the chanfering portion 2b
of the dt damiasdunhenetibe pormadnl2naf¢frtheothahf eyl e pertiomy edb
surface followi ng the surface of the spherical concave surface 21

Mor eoverpassesa thagpvath ¢hdi senter 27 of spherical portion. Thus, it

becomes possible to evenly polish the chamfering portion 2b and
to minimize the cutting stock thereof. Therefore,
productivity can be increased. Moreover, 1f the contacting
area is large, polishing rate can also be improved and in that
sense, it 1s possible to improve the productivity.

[0042] On the other hand, looking at the glass substrate 1, the
chamfering portion 2b of the outer circumference portion 2 after
polishing has a convex surface fcllowing the surface ¢of the
spherical concave surface 21. Moreover, in a magnetic disc
including the glass substrate 1 on which a magnetic layer is
formed, a chamfering portion having the same shape is formed.
Thus, because the chamfering portion 2b has a convex surface,
it becomes easy to grasp it by a latch or the like and it becomes
possible to improve handling property such as durability,
assuredness, and positioning accuracy.

[0043] FIG. 6 is anenlarged view of a contacting portion between
the abrasive cloth 21 and the glass substrate 1 in FIG. 2 (b).

According to the manufacturing method of a glass substrate for
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including the glass substrate 1 on which a magnetic layer is forned, a-
chanfering portion having the sane shape is forned. Thus, because the
chanfering portion 2b has a convex surface, it becones easy to grasp it
by a latch or the like and it becones possible to inprove handling
property such as durability, assuredness, and positioning accuracy.
[0043] FIG 6 is an enlarged view of a contacting portion between the

abr asi vey Gl %ﬁ@,ct *&% %@%régaﬁy@ﬁeo&m@nﬁ Gy lé Bloss AGFOTE NG O

t he manuf acturi ng net hod a glass substrate for a magneti1 c disc of

the presapinebediBBnthe lcham%e&%%j pbecion %vgakme@%ét&&bérh%h@f@&j@r ing
portion 2b formed between the edge surface (wall surface) of

ci rcunf enente-of (hhEe1 dssersbapedr ghassmgubshrat @l tanpd df@c%a{pé&rface
| b (main surface opposite to a main surface la) for the whole

ci rcunf eylenaesub8@44t eSpaatfittanbyn As i tdilrGsuéfatbopdydisive
cloth 21 can polish an entire area of edge surface 21 from an edge 30

on the mei m swdfraceud tacsd denjoff dhectoharieid ng pamifarerzie to an  edge 32
on the edge surface 2a side in radius direction of the glass substrate
1. This i® dEcapee,i faldahdyghat hehaht dsi ¥EGC| ©f the2ibrasigaespheth cal
concave shape, when seen mcroscopically, it can be regarded as a
Vi rt ual lgamplmi It gholars lkintg ree adrern. o f[ 8045] slihfiscea2tof domgatt ceddre 0 esent
enbodi nent, it is possible to polish the chanfering portion while
causi ng dgrhehabmasnveurfaoe iR bide bé ilme corenatir ffrroporttd oadg@e B8O aof t he
edge surface 30 to the edge 32 without om ssion. Therefore, the
chanf er igdge $ér thobheredde seddecsubazskedofimnuedi usi déuateiencef dgfheone
gl ass
glass substratel. This is because, although the abrasive cloth
21 has a spherical concave shape, when seen microscopically,
it can be regarded as a virtually plain polishing member.
{0045] Thus, according to the present embodiment, it is possible
to polish the chamfering portion while causing the abrasive
cloth 21 to be in contact from the edge 30 of the edge surface
30 to the edge 32 without omission. Therefore, the chamfering
portion on the edge surface of outer circumference of one glass
substrate can be mirror surfaced evenly with high precision.
Therefore, it is possible to more surely prevent separation of
sodium or potassium from the chamfering portion.
[0046]
[Embodiment]
Hereinafter, an embodiment of manufacturing method of a
glass substrate for a magnetic disc and a magnetic disc to which
the present invention is applied will be explained. The glass

substrate and for a magnetic disc and the magnetic disc are

- manufactured as a magnetic disc having a predetermined shape

21



substrate can be mrror surfaced evenly with high precision. Therefore,
it is possible to nore surely prevent separation of sodiumor potassium
fromthe chanfering portion. [0046] [Enbodinent] Hereinafter, an

enbodi ment of manufacturing nethod of a glass substrate for a magnetic
disc and a magnetic disc to which the present invention is applied wll
be explained. The glass substrate and for a magnetic disc and the

magnet i G (iS¢ <ARep, @Hﬂﬂéww@d(l%@f fag %Ttb(f BhRC OV NGe a4 ggﬁ&%@rm ned

shape 21 such as a 0.8-inch disc (1nner dianmeter 6mm outsi di anet er

21. 6mm Ahi e ssh ik s & 0. pi%le“eﬁo W 1hnf-,i e Cbﬁqudﬂ e Oigiet er
7nm out si de di ameter 27.4nm t hi ckness of plate 81lmm, or a 1.8-inch

di sc (i niemealicanetmn, 130 iaut siidghe tdiranet e4mxﬁl8nﬂhl&nhégge%$ iplate
0.508mm . Mbreover, the gl ass substrate and the disc may be manuf actured

as a 2. %j3ghum)di S6r 04 @.B8-5nkNChiFbSGinh804 8k ametl rShapg Pragessdag step
and first wapping step First, alumnosilicate glass is cast into

di sc- shapenytedi4@et, ptRsSkNSEHJdoaPpehtel QWSIDIMANT body gleds tihabt ai n
a plate-shaped anorphous glass. Here, as the alumnosilicate gl ass,

gl ass f ariaderubsk rateesgt g @y sicSmygase mbhe: £ aditstethapes l:msich
substrate for a nmagnetic disc may be obtained by, other than the direct
press, clitdd g tehed SHistatataisaut by a grinding wheel froma sheet gl ass
formed by down draw net hod
[0047]
(1) Shape processing step and first wrapping step
First, aluminosilicate glass is cast into disc-shape by
direct press using upper, lower, and body molds to obtain a
plate-shaped amorphous glass. Here, as the aluminosilicate
glass, glass for chemical strengthening is used. The
disc-shaped glass substrate for a magnetic disc may be obtained
by, other than the direct press, cutting the substrate out by
a grinding wheel from a sheet glass formed by down draw method
or float method. Here, as the aluminosilicate glass, chemical
strengthening glass including; 58 to 75 percent by weight of
S102; 5 to 23 percent by weight of A1,03; 3 to 10 percent by weight
of Li,0, and 4 tc 13 percent by weight of Naz0, is used.
[0048] Next, both main surfaces of the plate glass is wrapping
processed to make a disc-shaped base glass material. The
wrapping process 1is carried out by an apparatus for both
surfaces wrapping using planetary gear mechanism and alumina
system loose grain is used. Specifically, wrapping platen is

pressed both from top and bottom of the plate glass, grinding

fluld containing loose grain is supplied on the main surface
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or float nmethod. Here, as the alumnosilicate glass, chem cal

strengt hening glass including; 58 to 75 percent by weight of Si02; 5to
23 percent by weight of A1203; 3 to 10 percent by weight of Li20, and 4
to 13 percent by weight of Na20, is used. [0048] Next, both nmain
surfaces of the plate glass is wapping processed to make a di sc-shaped
base glass material. The wapping process is carried out by an apparatus

for bot h, ¢ syfd pgteg 0B Dgar&b?ietgl%fypéggleféwt9@@1%%@&&%3995%&@ na

system | oose grain i5 used. Sp y, wappihg platen 1s ressed

both fromd Q&a%iﬂrtg)%r?@e%fs theyplpte g e"nzcgbir%@e%%, £l gggsg%ﬁéni ng

| oose grain I s sup on the main surf of the pla gl ass, and

they arend€dAfd Vel yy My eshnd O R ahd Ih Wir e 4 W appi g ocess. By this
wr appi ng process, a glass base nmaterital having snooth main surface is

obtai ned;odHPA9] (2) Cutting step (coring, form ng) Next, using a
di anond cutter, the glass base material is cut and a disc-shaped gl ass

substratezy s cuttowy oM ther dh@ssroRmsey)mterial . Next, using a dianmond
drill, an inner hole is fornmed in the center of the glass substrate to

forma toric gdass usiulstr atembaarévgier, hengliadkebager auféei gNces edge
surface and outer circunference edge surface are ground by a di anond

grinder &6t carr ¥ DEc-HedeieyTareds Ghsnt £fd g PLECESS frdotRENg)asd 0050]
(3) Second wrapping step

base material. Next, using a diamond drill, an inner hole is
formed in the center of the glass substrate to forma toric glass
substrate (coring). Then, inner circumference edge surface
and outer circumference edge surface are ground by a diamond
grinder to carry out predetermined chamfering process
(forming).
[0050]
{3} Second wrapping step

Next, on both surfaces of the glass substrate thus obtained,
second wrapping process i1s carried out in a similar manner as
the first wrapping process. By carryingout the second wrapping
process, it is possible to remove minute convex or concave shape
formed on the main surface in the cutting step or edge surface
polishing step, which are precedent steps, in advance and it
becomes possible to finish following polishing step of the main
surface in a short period of time.
f0051]
(4) Edge surface polishing step

Next, edge surface of outer circumference 2 of the glass

substrate is polished. First, the edge surface 2a is polished
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Next, on both surfaces of the glass substrate thus obtained, second
Wrappi ng process is carried out in a simlar manner as the first

wr appi ng process. By carrying out the second wapping process, it is
possi ble to renove mnute convex or concave shape fornmed on the main
surface in the cutting step or edge surface polishing step, which are
precedent steps, in advance and it becones possible to finish follow ng

pol i Shi g RIRARN I pliRile §gga ﬁ)ﬁ(nbngggsgﬂéﬁ\L?@Fiﬁg?pgl@?lé)HEZb.[0 o1]

(4) Edge surface polishing s e surtace uter crrcunterence

2 of thg)dlli%%ﬁn M@%h&étr@agf%eqokb§h@9am¢jié§tUhhé %ﬁﬁeﬁgsmbée% 3d S

pol i she 23 1 ndependent |y before polishing the chanfering portion 2b. A

pol i shi ng taBthosh ARYebe, 1f &y axdml ea & -AN8 tdeser i BeAsERaERE Rafent
Docunent 1 by which a plurality of subStrates are polished by a brush

si nul t aRRAUENEd HOWeY efrudii S et TR s 1110t S Heletdlt | RG 1SPaCRuiher ef ore,
a single polishing nethod described in, for exanple, the Patent Docunent

2 (Japanesg oRfubbicshed bYpexan neteRatent, APpirkald @b INGh 2P 22106 2) may
be used. [0052] Subsequently, the chanfering portion 2b is mrror

pol i shedidyerusedofid, hef@boyeamprd | onied patéshi pgcorbhed 2andaddigese
polishing apparatus. As a result, difference in surface roughness in the

whol e cirutlifstreenvacabmihedonteenci Aspf €sense Non 2002 g &) r@yportion

of one glass substrate is 0.001 Lim or less. Then, the glass substrate

after edge uswdf.ace step is :
[0052] Subsequently, the chamfering portion 2b is mirxror
polished by use of the above-mentioned polishing method and the
pelishing apparatus. As a result, difference in surface
roughness in the whole circumference of the outer circumference
on the chamfering portion of one glass substrate is 0.001 ym
or less. Then, the glass substrate after edge surface step is
cleansed with water. By this edge surface polishing step, the
edge surface of the glass substrate is processed to have amirror
surface condition which can prevent separation of sodium or
potassium.
[0053] Here, in the present embodiment, an explanaticn was given
of a case where the edge surface 2a is polished first and the
chamfering portion 2b is polished thereafter. However, the
order is arbitrary and the chamfering portion 2b may be polished
first and the edge surface 2a may be polished thereafter.
[0054] Next, the inner circumference edge surface may be
polished, as described in the Patent Document 1, by forming a
glass substrate block by laminating a plurality of glass

substrates and simultaneously polishing the chamfered inner

24



cleansed with water. By this edge surface polishing step, the edge
surface of the glass substrate is processed to have a mrror surface
condi tion which can prevent separation of sodiumor potassium [0053]
Here, in the present enbodi nent, an explanation was given of a case
where the edge surface-2a is polished first and the chanfering portion
2b is polished thereafter. However, the order is arbitrary and the

chant er idigG Refid@h 2D diye 18P0l d$ fhrgaknandithe gdgenyuw fage 2a may
be polished thereafter. = [ 0054] Nei%,d ?he i nner circunference edge

sur f ace g1y e i npeLidshgdee ASudeserdd et iak itke gRat ant1 Hosurerd i dy hy
formng a glass substrate block by lamnating a plurality of glass

subst r atgsdnrt Ponildramgousdayirol i shing the chanfered inner 24
ci rcunference edge portion by a brush roll. At this tine, slurry

i ncl udi ng )cer[iohsgxiMid ralagiave godiikhineoseegrain) is used as polishing
grain. (4) [0055] Main surface polishing step As a main surface polishing
step, ths timsinpolifdiangodtiepinagsstees ftdtargdrsthpoli sRinpodtehiwag st ep
is minly ainmed at renoving crack or distortion renmaining on the main
sur f ace pafrtferrniche  Whaphiryy stepshing shepfis sk ipolkismaas tregmovimion
surface was polished by an apparatus for both surfaces w appi ng using
pl anet aroyr agédaro mreldisdmirdmonu Siang imdmdy esithepolaishenr fase pditdeshitig
solution, cerium oxide abrasive grain was used. [0056] The gl ass
subst r atweragitierg shepf.i r&n tpot ifshistgpstflephiayg steguendimldwyr thgpeds n
cl eansi ng tanks of neutral detergent,
polished by an apparatus for both surfaces wrapping using
planetary gear mechanism, using hard resin poclisher. As
polishing solution, cerium oxide abrasive grain was used.
[0056] The glass substrate after the first polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) and cleansed.
[0057] Next second polishing step was performed as the main
surface polishing step. The second polishing step is aimed at
finishing the main surface to have a mirror surface. In the
second polishing step, main surface was polished by an apparatus
for both surfaces wrapping using planetary gear mechanism,
using flexible resin foam polisher. As polishing solution,
cerium oxide abrasive grain having finer grain than the cerium
oxide abrasive grain used in the first polishing step was used.
[0058] The glass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcochol (IPA) and cleansed. Here,

ultrasonic wave was applied to the tanks.

[0059]
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pure water, and isopropyl alcohol (1PA) and cl eansed. [0057] Next second
polishing step was perforned as the main surface polishing step. The
second polishing step is ained at finishing the main surface to have a
mrror surface. In the second polishing step, main surface was polished
by an apparatus for both surfaces wapping using planetary gear
mechani sm using flexible resin foam polisher. As polishing solution,
cerium oxi de abrasive grain having finer grain than the cerium oxide

abr asi ve ai i i - pol i.shing step was used. [0058] The
A

gl ass substrate after the s I ng step was sequentially dipped

in cleangdng t%%léﬁi%%lneggféﬂﬁ%?lgéﬁiﬂﬁn%as PUERYRELEE, @0d chgopy PPyl

al cohol (1PA) and cl eansed. , trasonic wave was applied’to the

tanks. [H059 r28 (2FcLhephealipslbenghhenhrg SEeRY .arfeb LAl hing

strengt heni ng was conducted to the glass substrate after the

above- megitdwned TcapREREY c8Nds POLH S Y n§ LRRS cohbi® ceRem ¢ab r 4 £11 heni ng
was conducted by preparing chem cal strengthening solution in which 60%

of pot assténm cdll t akengtHeAONe0fso30divm nird I £cRr gorl Xd. pdthes shemi cal
solution was heated to 400C and the cl eansed gl ass substrate was heated

to 300C. nifhedke t fied gk ass ogulstinale iias sdieppaed imit:eed t herrehedm &l cal
strengthening solution for about 3 hours. To chenmically strengthen the

whol e swdagesomfvdteglasistsuPsd fAtaihd thReclepRbBE #BSs s ongbiet ek avhi | e

the gl ass substrate was placed in a holder so that a plurality of glass

substr atwess &kcatkeel ab BN °C. Then, the glass substrate was dipped into
the chemical strengthening solution for about 3 hours. To
chemically strengthen the whole surfaces of the glass substrate,
the dipping was conducted while the glass substrate was placed
in a holder so that a plurality of glass substrates are retained
by their edge surface.
[0060] By dipping the glass substrate into the chemical
strengthening solution, lithium ion and sodium ion on the
surface layer of the glass substrate are replaced by sodium ion
and potassium ion in the chemical strengthening solution and
the glass substrate is strengthened. Thickness of compression
stress layer formed on the surface layer of the glass substrate
was between about 100 um and 200 um.
[0061] The glass substrate after the chemical strengthening
step 1s dipped into a water tank of 20°C to rapidly cool down
and was kept in the tank for about 10 minutes. Then, the glass
substrate after the rapid cool down is dipped in concentrated
sulfuric acid heated to about 40°C to be cleansed. Moreover,
the glass substrate after cleansing by the concentrated

sulfuric acid is sequentially dipped into tanks of pure water
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by their edge surface. [0060] By dipping the glass substrate into the
chem cal strengthening solution, [ithiumion and sodiumion on the
surface | ayer of the glass substrate are replaced by sodiumion and
potassiumion in the chem cal strengthening solution and the glass
substrate is strengthened. Thickness of conpression stress |ayer forned
on the surface |layer of the glass substrate was between about 100 pm and
200 pm [0061] The gl ass substrate after the chemical strengthening step

IS di ppegh i nien a yRLere driiin P ZREeL Oufi PhdbY 1 €0k vdONa s S‘g?ﬂ‘@é ggpt in
the tank tor about 10 mnutes. Then, the glass substrate ter the rapid
cool dowphédstghpped in concentrated sulfuric acid heated to about 40C to

be cl eansed. Moreover, the glass substrate after cleansing by the

concentr gy @} S Tt cHeid ab@vé?qyyr&éﬁ;}m@i&ﬁe@hwﬂrbenﬁa,}%i re
water 26 and | PA for cleansing. Here, ultrasonic wave was applied to

the tanksted 00624 Asctmaiy iangd abevedqly sGarryengo0utning Etest wwapping

step, the cutting step, the edge surface polishing step, the second
wWr appi Ngss¢&Rd wirk@dfiintsttapd 1 IRCONds i beBEnglBPs: sl st s¢hend cal

strengthening step, a flat and snooth glass substrate for a magnetic
di sc haviig bhehichgl didergroiaigedtep] 006341410) aVagnetdaxz i §Tass
manuf acturing step On the both surfaces of the glass substrate obtained
t hr ough siithet aboy Eoreatmayied ist @psc ranviatd achrenigd @yvey iisnebuai mgd Cr
[0063]
(6) Magnetic disc manufacturing step
On the both surfaces of the glass substrate obtained through
the above-mentioned steps, an attachment layer including Cr
alloy, a soft magnetic layer including CoTaZr alloy, a ground
layer including Ru, a vertical magnetic recording layer
including CoCrPt alloy, a protection layer including carbon
hydroxide, and a lubrication layer including
perfluoropolyether are sequéntially formed to manufacture a
vertical magnetic recording disc. Here, the present
configuration is an example of a vertical magnetic disc.
However, a magnetic layer or the like may be included as an
in-plane magnetic disc.
[0064]
[Evaluation]
Amagnetic disc with a single polished chamfering portion
by use of an abrasive cloth and a magnetic disc which was brush
polished as in the conventional art explained in the section

of “Description of the Related Art” were manufactured to conduct

an acceleration test. Conditions of the acceleration test
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all oy, a soft magnetic |ayer including CoTazr alloy, a ground |ayer
including Ru, a vertical nagnetic recording |layer including CoCrPt

all oy, a protection layer including carbon hydroxide, and a lubrication
| ayer including perfluoropolyether are sequentially formed to

manuf acture a vertical nmagnetic recording disc. Here, the present
configuration is an exanple of a vertical magnetic disc. However, a

i . ' . baingl i gy pl i ¢ disc.
magne '%éx%yerTé%ﬁpé{?cdf&esw, Ayhdglided 533 alha | 8oPlane mgighic disc

[0064] T[Evaluation] A nmagnetic th™a ‘si ngl e poli ering

por ti on Jdoy,4se i0f 8R sﬁ&ﬁﬁ%ﬁ\é“r‘la%ewséﬂgm%e@gﬂ%ﬁ%@c‘%e@ $Eoihi g B(’)i’]fi‘;r%hbr ush

polished as in the conventional "art explained in the section

"Descri@UH@EH@HtdE%é?'@EfﬂeA%E%&%é%iBB“W&%ﬁ&&@ddéQeGQQQU%Eoma%he
acceleration test. Conditions of the acceleration test 27 were:

Tenper atduaghpA2Co rHERE db t &/s 8o entidd i 3R rAaY SMo TBERe 1, SFRAR &1 2k Hestodi UM
and potassi umwas detected fromthe brush polished disc, while

separ at ey ¥esdietcdetagt ed Hdxoy H2in @XMk 96t Nén Presratsithed ment .
Mor eover, when glide test was conducted, hit (a head grazing convex

portionognchbemsynéace dDict her menre! (6 HeS6)hDft Of ¢ dor(veshead tiidrt | ng
convex portion on the surface of the magnetic disc) was not observed.

Fur t her on wher urgRlcayd NG Heasd gnesi € dndug teds usitngosdevemgnatatesirst i ve
head, mal function caused by thermal asperity was not observed. Further,
sur f ace wheuglhregd s viingt hesvhebe cofidueted ancin@ftHanmeignetoresistive
head, malfunction caused by thermal asperity was not observed.
Further, surface roughness in the whole circumference of inner
hole ¢f the chamfering portion 2b of the glass substrate for
a magnetic disc with polished chamfering portion 2b was 0.001
um or less.
[0065] It was explained in the above-mentioned embodiment that
the abrasive cloth 21 is rotary driven and the glass substrate
1 is caused to follow the rotary drive. However, the holder
11 of the glass substrate 1 may be rotary driven and the abrasive
cloth 21 and the spherical portion 22 may be caused to follow
the rotary drive. In this case, the torque converter 12 can
be provided on the support shaft of the abrasive cloth 21.
[0066]
[Embodiment 2]
Moreover, in the above-mentioned embodiment, a portion
of the abrasive cloth 21 which comes intc contact with the
chamfering portion 2b of the glass substrate 1 is set to be the

spherical concave surface 21. However, the portion may have

any shape so long as the portion simultanecusly comes into
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hol e of the chanfering portion 2b of the glass substrate for a magnetic
disc with polished chanfering portion 2b was 0.001 pmor |ess. [0065] It
was explained in the above-nenti oned enbodi ment that the abrasive cloth
21 is rotary driven and the glass substrate 1 is caused to follow the
rotary drive. However, the holder 11 of the glass substrate 1 may be
rotary driven and the abrasive cloth 21 and the spherical portion 22 may

be CaUS%ﬂ;fﬁéeolchg\é’acUk?jhél‘Ptt%rveHEﬁecjf:%éhor@ﬂ%xﬁeeﬁgeg%’f Lhe éﬂwve”er

12 can 'be provi on the support sha rasive clot

[0066] [fnhodiqren 2] My %a\f%raceileiheeﬁébexs-afgggogsﬂséﬂgegi fﬁni n @

portion  of the abrasive cloth 21 which cones“into contact wt e

chant ering-pordd el o2 95 JNGPLasprubsihatgad 4 8088Lal0sREpL N ody
spherical concave surface 21. However, the portion may have any shape so

long as dMeePeihi9Bn$l M LARRAUSHY - £FOIBS AR B8 HY EBESsEoBIAa i th
the whol e circunference of the chanfering portion 2b on one surface side

of the glagsviwesthataslyro Ahi@PHASEME1 Cbotth A0 tHhowadiinsFkG o8 @ has a
coni cal shape (body of revolution) . A circular cross section of the

abrasi veirifledt o286 hayetgmeadigiaidid IR ChhtdesMed | 8r dikamibhe d@aghidis rO

of the inner hole 2 becones gradually larger to a circular cross
secti on dwtinth hadiing Fadwhkch ivhilcd gerlihadr thead adicusatiOuef r(tdre out er

circunference portion 2. Mreover, an abrasive cloth 26 shown in FIG 3

(b) is fursd boteriapathfnedmsparsishlzar Moreover, an abrasive cloth
26 shown in FIG. 3 (b) is fusiform-shaped and has a similar
characteristic. Using such abrasive clothes, it is possible
to simultaneously surface contact with the whole circumference
of the chamfering portion on the one surface side and to polish
only the chamfering portion. Therefore, it is possible to
polish the chamfering portion with small cutting stock.
[0067] In the embodiment of FIG. 3 {a) and (b}, as shown in FIG.
6, it is possible to polish the chamfering portion while the
abrasive cloth 21 is in contact with an area from the edge 30
of the edge surface 2b to the edge 32 without omission.
Therefore, the chamfering portion on fhe edge surface of outer
circumference of one glass substrate can be mirror surfaced
evenly with high precision. Therefore, it is possible to more
surely prevent separation of sodium or potassium from the
chamfering portion.
[0068]
[Enbodiment 3]

FIG. 4 is a view for explaining another configuration for

expanding a portion which contacts with the abrasive cloth. 1In
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characteristic. Using such abrasive clothes, it is possible to

si mul t aneously surface contact with the whole circunference of the
chanfering portion on the one surface side and to polish only the
chanfering portion. Therefore, it is possible to polish the chanfering
portion with small cutting stock. [0067] In the enbodinent of FIG 3 (a)
and (b) , as shown in FIG 6, it is possible to polish the chanfering

portion ﬂﬁ%|é%6481méﬂHfSHé63éﬂw@&im%%t'SthB SORtESCt MbBLaBaE8achgom the
edge 30 of the edge surface 2b to thé edge 32 without onission.

Ther ef or £ pok-Re cah¥Th BB S1h PHOTdd 10B0ABa B & 18AGR:SET FRGR 0 s QW &bntact
circunference of one glass substrate can be mrror surfaced evenly wth

hi gh pregish ahe Thanekeifg pdri SoPQPShBl &ponddd e HaWRlAr PREVEMNwn
separation of sodiumor potassiumfromthe chanfering portl on. [0068]

[ Enbodi nemtrd]. Bl Ga) 4 éscia off awikosf expt 4t b @ ARGENGL a§9NE higst s4t &N for
expandi ng a portion which contacts with the abrasive cloth. In 29 the

above- nentdranetccabedsi®at c1bbR 2T Makd bleS cwobbkadw $Bhtpwrddete pRihédn of
t he spherical concave surface 21 which is in contact wth the chanfering

portion 2bgls. expandehrddamevenbodasmemoyit 19 afkG pdsé )l e eacdxpdndxi s of
rotation of the glass substrate 1 and the abrasive cloth 21 may be
crossed vié¢ hpgredet esfr tiedl s@ingt Bca Bycdihea ps esenf a esrbdliwteinth i$ is al so
possi ble to expand the portion of the spherical concave surface 21 which
is in combatt witth the glass sabisstregatel 1. THearedfooreg, whitilkedelecezas e

in polishing rate can be prevented, it is also possible to

improve durability of the abrasive cloth.

{0069] Further, in the above-mentioned embodiment, the arm 13

is wobbled so that the trajectory of the axis of rotation of

the glass substrate 1 becomes sector foam. However, the axis

of rotation of either the glass substrate 1 or the abrasive cloth

21 may be moved while being supported so that the axis passes

fhrough the center of the spherical portion of the abrasive

cloth including the spherical concave surface. Therefore, as

shown in, for example, FIG. 4 (b), the trajectory of movement

of the glass substrate 1 may be conical shape with the center

of the spherical concave surface 21 at its top. According to

this configuration, it is possible to prevent decrease in

polishing rate and alsc to improve durability of the abrasive

cloth.

[0070] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to press

an abrasive cloth having schematically hemispherical shape to

a chamfering portion on inner circumference side of a glass
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in polishing rate can be prevented, it is also possible to inprove
durability of the abrasive cloth. [0069] Further, in the above-nentioned
enbodi ment, the arm 13 is wobbled so that the trajectory of the axis of
rotation of the glass substrate 1 beconmes sector foam However, the axis
of rotation of either the glass substrate 1 or the abrasive cloth 21 may
be noved whil e being supported so that the axis passes through the

o et HuoheoaR1eEeCBLioBoyt bon: ohs hhes SIERIN be GOl e i e

spherical concave surface. erefore; own I n, for exa

(b), theild] BRHOLNe Of 1 4DY &Yt rdife ! BRA0kBSRoFUDSHE Alif-als MRY L& 1goNi cal

shape with the center” of the spherical concave surface 21 at its top.

Accor di Rgict & hd hyPasoNELBYERELEN reltatliNYSHD| €hd 0 PhEVeHanfdRGMeRse I Nn
polishing rate and also to inprove durability of the abrasive cloath.

[0070] Harithemn iz mndfsdeturi ng met hod of a magnetic disc according to
the present invention may be configured to press an abrasive cloth

havi ng Jeohgmat icatdnehend sphatiraaktushage me®@ hod W¥and emnbhgepkbt iddzcon
i nner circunference side of a glass 30 substrate, to supply polishing

sol uti ordeetnaEery thetadrasd et clroidntdrt nhe Bkassnslpsieatiey cdnde 0 nove
the abrasive cloth and the glass substrate relatively so that the

chanf er ianglaper sudBtiratpokbsbednot874) Fhut e A amnufiacitrayyg inet hod
of a magnetic disc according to the present invention may be confi gured
to causelisplglcesls substdaten t abrasiweedciothhdiativey glsademutlistaldte i s
hemispherical inner surface {concave spherical surface (in the
above explanétion, explained as spherical concave surface)} to
polish a chamfering portion on inner circumference side of the
glass substrate. Thus, it is possible to cause the chamfering
portion to be polished not by one portion of the concave
spherical surface of the abrasive cloth but by a large area of
the abrasive cloth.
[{0072] Further, a manufacturing method of a magnetic disc
according to the present invention may be configured to cause
at least a glass substrate or an abrasive cloth to b; movéd SO
that the glass substrate is displaced but not rotated on the
same plain surface toward the abrasive cloth having a concave
spherical surface to polish a chamfering portion on inner
circumference side of the glass substrate. Thus, it is possible
to cause the chamfering portion to be polished not by one portiocon
of the hemispherical abrasive cloth but by a large area of the
abrasive cloth.

[0073] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to press
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di spl aced toward an abrasive cloth having schematically hem spherica

i nner surface (concave spherical surface (in the above explanation,
expl ai ned as spherical concave surface)) to polish a chanfering portion
on inner circunference side of the glass substrate. Thus, it is possible
to cause the chanfering portion to be polished not by one portion of the
concave spherical surface of the abrasive cloth but by a | arge area of
the abrasive cloth. [0072] Further, a manufacturing nethod of a magnetic

disc acHprBrmgite Lhethr 8§60hgl ava@mm BR ceoRfd gH@eghsﬁeC@ysae at
| east a gl ass substrate or an abrasive cloth to be noved so "that the

gl ass suhstfadee oifSa A RGEh PPbradbnr i @@ roni khemreaBBcR! v Sdi f ace
toward the abrasive cloth having a concave spherical surface to polish a

chanferig poglhes embshiere aid ctid eceaeeesidg pbrithengl ass suhsty ate.
Thus, it is possible to cause the chanfering portion to be pollshed not

by one pslti«mningpfsdihe hanmisgpherdrcalhabimsisiere|dtdtbundyt e |Fgrpses ar ea
of the abrasive cloth. [0073] Further, a manufacturing nethod of a

magnet i subsScrataccandi 0g totdthe g esast onvent ithie BEByabeveonibghred to
press 31 an abrasive cloth having a shape which matches the shape of a
sur f ace tdfe aylctwnfrbatg ooy ti®padn sfuttdre ahaonfdreimenge pnirdri.on of a
gl ass substrate to the chanfering portion, to supply polishing solution
bet ween ¥ HbrBAst vieec) oth memah fialod ugliags mesukist raf ea aadinted irotdit - at
| east one of the abrasive cloth or the glass substrate to polish the
chanf er iagr@oiinono the present invention may be configured to press
an abrasive cloth having a schematically hemispherical inner
surface on outer circumference portion of a glass substrate to
the whole circumference of a chamfering portion formed on one
surface side of the glass substrate, to supply polishing
solution between the abrasive cloth and the glass substrate,
and to move the abrasive cloth and the glass substrate
relatively so that the chamfering portion on the inner hole side
is polished while the glass substrate and the abrasive cloth
are in surface contact.
[0075] The present invention can be used as a glass substrate

for a magnetic disc, a magnetic disc, and manufacturing method

thereof.
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[0074] Further, a manufacturing method of a magnetic disc according to
the present invention may be configured to press an abrasive cloth
having a schenmatically hem spherical inner surface on outer
circunference portion of a glass substrate to the whole circunference of
a chanfering portion fornmed on one surface side of the glass substrate,
to supply polishing -=solution between the abrasive cloth and the gl ass
substratygh 5+ a3 40, pye {he abrasive cloth and the glass substrate
relatively so that the chanfering portion on the inner hole side is
pol i shed while the glass substrate and the abrasive cloth are in surface
contact. [0075] The present invention can be used as a gl ass substrate

for a magneti a fhs6fadt MRINGE HIBEE addith SRBUbae kNt FRtMRghet her eof .
32 What is clainmed is: 1. A manufacturing nmethod of a glass substrate for

a magnetdsc HdpCiIHd SiM@dae ede€asur HatesRohySht8g séefd PIspPid shing
a chanfering portion on an outer circuntference portion of a disc-shaped

gl ass subséhatfsr Wb #t Bdh adi asi e 1ed 10td Mhinethe e D ep Sttt ageausly in
contact with the whole circunference of the chanfering portion on one
surface gigte-sHapde glass suhsirade, i s used; and in the edge surface

polishing step, the chanfering portion is polished by relatively noving
t he abrasive aihgiteiandn dlea gl asslsuhswhate odn be simultaneouslly jiessing
the abrasive cloth to the whole circunference of the chanfering portion
on contact with the whole circumference of the chamfering portion
on one surface side of the glass substrate is used; and
in the edge surface polishing step, the chamfering
portion is polished by relatively moving the abrasive cloth and
the glass substrate while simultaneously pressing the abrasive

cloth to the whole circumference of the chamfering portion on

the one surface side of the glass substrate.

2. Amanufacturing method of a glass substrate for a magnetic
disc comprising an edge surface polishing step for polishing
a chamfering portion on an outer circumference portion of a
disc-shaped glass substrate,

wherein an abrasive cloth having a shape of inner surface
of a body of rotaticon with a c¢ircular cross section that
gradually changes from a circular cross section having a size
smaller than a circle of an outer circumference to a circular
cross section having a larger size as a portion which comes into
contact with the chamfering portion on one surface side of the
glasssubstrateisu&ed,andjjltheedgesurfacepolishihgstep,

the abrasive cloth and the glass substrate are relatively moved
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t he one surface side of the glass substrate. 2. A manufacturing nethod of
a glass substrate for a magnetic disc conprising an edge surface
polishing step for polishing a chanfering portion on an outer
circunference portion of a disc-shaped glass substrate, wherein an
abrasive cloth having a shape of inner surface of a body of rotation
with a circular cross section that gradually changes froma circul ar

Cross seg iR ikavichg %hé%u%@riﬁﬁabb%ﬂaﬁ%hﬁl&iEI‘Eé e 0fa MVOU BSth is

circunference to a circular cross section having a |arger size as a

por ti on g4l GRIBS 1T fre 988 a¢ Wid Lhe1ehaid &hinie RA{dd OBronRNe
surface side of the "glass substrate is used, and in the edge surface

pol i shi RGhasifRFbing hEoPPias! va cligd hoaed dierglasgigubyds atBedlflass
relatively noved 33 to polish the chanfering portion while the abrasive
cloth | ssubsytnddaneously pressed to the whol e circunference of the
chanfering portion on the one surface side of the glass substrate. 3.
The manufacturing nmethod of the glass substrate for a magnetic disc
according to either clainms 1 or 2, wherein a portion which is a part of
t he abréasi ve ahet mhanarfdctardsg ficdhoantdctthw ol atshe seatfrertdenEqrord i on on
one surface side of the glass substrate has a spherical concave surface
f or m ng meynetner died aceocofdimgs pherd thdér Haimenuf act @r,i ng net hod of a
gl ass substrate for a nmagnetic disc according to claim3, wherein the
normal |ine ofwhelreichanperthgnporidlonipaspest of the abrasive cloth
and comes into contact with the chamfering portion on one
surface side of the glass substrate has a spherical concave

surface forming an inner surface of a sphere.

4. The manufacturing method of a glass substrate for a
magnetic disc according to claim 3,

wherein the normal line of the chamfering portion passes
virtually center f the spherical portion including the
spherical concave surface when the abrasive cloth is pressed
to the chamfering portion on the one surface side cf the glass

substrate.

5. The manufacturing method of a glass substrate for a
magnetic disc according to claim 3,

wherein at least the abrasive cloth is rotated, and the
perpendicular passing through the center of main surface of the
glass substrate and the axis of rotation of the abrasive cloth

are crossed with a predetermined angle.
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virtually center f the spherical portion including the spherical concave
surface when the abrasive cloth is pressed to the chanfering portion on
the one surface side of the glass substrate. 5. The manufacturing nethod
of a glass substrate for a magnetic disc according to claim3, wherein
at least the abrasive cloth is rotated, and the perpendicul ar passing

t hrough the center of main surface of the glass substrate and the axis

of rotatdon ofrHchenahigstver APt RetREE ©F0SSesh Md hsapREedetersymed
angle. 34 6. The manufacturing nmethod of a glass substrate for a

magnet i analjrset e cir gl ng-dorilrdd eb.cwhier e n the gl ass substrate and the
abrasive cloth are enabled to rotate, and another axis of rotation is
repeatedly weldred nvhiblee giaisat aubsigatbBeandi shofapdaivoncietpase
through the center of the spherical portion. 7. The manufacturing method
of a gl aamisidisticatrethar, aandegneiher dixde atcoodangohol eitdrataidihe
clainms 1 or 2, wherein either the glass substrate or the abrasive cloth
i s suppordled ¢d wihe lenabi ptdainifigadiey axdtsad £ ndtidtel grottar yadsittirmgught he
other so that one follows the other and noves relatively. 8. A polishing
appar at ushd areret gt ass Subsiplatmei daor pomegmeti ¢ disc for polishing a
chanfering portion on outer circunference portion of a disc-shaped gl ass
substrate conprising: a substrate supporting unit for supporting the

substrate in a rotatable manner;
7. The manufacturing method o©f a glass substrate for a

magnetic disc according to either of the claims 1 or 2,
wherein either the glass substrate or the abrasive cloth
is supported to be enabled to freely rotate while rotary driving

the other so that one follows the other and moves relatively.

8. Apolishing apparatus for a glass substrate for amagnetic
disc for polishing a chamfering portion on outer circumference
portion of a disc-shaped glass substrate comprising:

a substrate éupporting'unit for supporting the substrate
in a rotatable manner;

an abrasive cloth having spherical shape including a
spherical concave surface which can be simultaneously in
contact with the whole circumference of a éhamfering portion
on one side surface of the glass substrate;

an abrasive cloth supporting unit to support the abrasive
cloth in a rotatable manner; and

a polishing solution supplying unit for supplying
polishing solution including abrasive grain between the

chamfering portion and the abrasive cloth,
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an abrasive cloth having spherical shape including a spherical concave
surface which can be sinultaneously in contact wth the whole
circunference of a chanfering portion on one side surface of the gl ass
substrate; an abrasive cloth supporting unit to support the abrasive
cloth in a rotatable manner; and a polishing solution supplying unit for
supplying polishing solution including abrasive grain between the
chanfering portion and the abrasive cloth. 35 9. A glass substrate for a
magnetic disc which is disc-shaped and has a convex surface on a

chant eriqg DOVAt?P&‘sé’%u%‘étt%%tecféﬁ‘afﬁaﬁgfr?é‘&fc aneergl i he di%%a%gc{ ace

has a shape th | ows the spherical surtface which can

simul tangRUsiys i 8 c6APEAC iR eWhe] % ceﬁgruﬁéﬂﬁ@cgoetlbhe qlh%{i&rf ng
portion on one surface side of the glass substrate. 10. A manufacturing

et hod ofi rcuidYeld e difife £ONPI t18d NGodve St 8Rr PAcEORALNG aHIRENatH A | ayer
on a gl ass substrate "obt ai ned by the manufacturing nethod of a gl ass

subst r atfe> flefw A tiRgRShet i cdilS§uagaeedivAgch Oc@N Yoo Nei raf1 tdrddls Iy ti;m 7. 11.
A magnetic disc conprising a step of at least formng a nmagnetic |ayer

on a di swrehapedighasBo3ybsi r@ief ahei®d bfathehaNhREe APn§asd i ©lo®brout er
circunference portion of the glass substrate has a convex surface

fol | ow nhea spifydecali dondawthe WFACsUMHELGatean be in contact with the
whol e circunference of the chanfering portion on the one surface side of
the glass substrate.

10. A manufacturing method of a magnetic disc comprising a

step of forming a magnetic layer on a glass substrate obtained

by the manufacturing method of a glass substrate for a magnetic

disc according to any one of claims 1 to 7.

11. A magnetic disc comprising a step of at least forming a
magnetic layer on a disc-shaped glass substrate wherein a
chamfering portion on outer circumference portion of the glass
substrate has a convex surface following a spherical concave
surface which can be in contact with the whole circumference
of the chamfering portion on the one surface side of the glass

substrate.

12. Amanufacturing method of a glass substrate for a magnetic
disc comprising an edge surface polishing step for polishing
a chamfering portion provided on an outer circumference portion
of a disc-shaped glass substrate,

wher.ein an abrasive cloth which can polish a whole area

from an edge of a main surface side to an edge of an edge surface
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12. A manufacturing nethod of a glass substrate for a magnetic disc
conprising an edge surface polishing step for polishing a chanfering
portion provided on an outer circunference portion of a disc-shaped

gl ass substrate, wherein an abrasive cloth which can polish a whole area
froman edge of a main surface side to an edge of an edge surface 36
side of the chanfering portion in radius direction in the glass

substratsg deSoHs@fh cﬁaﬁhbegng €1dNIrPPEHL A8 dlsfe%lloﬁh% e J1glatively
novi ng the abrasive cloth and the gl ass substrate.

substrate is used, and the chamfering portion is polished by

relatively moving the abrasive cloth and the glass substrate.
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