MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC OR
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 2006-237515 filed on Septenber 1, 2006 and NO.

2007- 225340 filed on August 31, 2007, which are expressly incorporated

herei n by referenggyut qu?IFGeW@Tﬁ@H OF cBASKCRGINRR@TETHE | NVENTION 1.

Field of the Invention The present invention re ates to a gl ass

substrate fRr \AGKEEIE! IEsd IR ¥ FASTARTREO ARG MRS WirKECE, conput er
or the like, a magnetic disc, and manufacturing method of them 2.

Description of the RelassdséBsThAPO2om @AGuMItH Beyancenent in
information technology, information recording techno1ogy, especially

magnet i ¢ MARGPAGTORING CROhODYoF | SAGRKT G 5I90) fAGBNAGNLOIESSISAS a
substrate for a magnetic recording medi um 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 ahengpeésenti stiscdloglass reubsekat €oi Sgf pstuial ma titeplsaci ng
an al um num substrate due to its superiority in flatness of the surface

of the cbnsuhsicdal e Japdnekeangidnt AppdIPatisns NU.t H006e2al Bnb mumed
substrate. [0003] Moreover, as density growh of nagnetic recording
on September 1, 2006 and NO. 2007-225340 filed on August 31,
2007, which are expressly incorporated herein by reference in

their entireties.

BACKGROUND CF 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 ox the

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

2. Description of the Related Art

[0002] Along with advancement 1in information technology,
information recording technology, especially magnetic
recording technology, 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 its superiority in flatness of the surface of the
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technol ogy is progressed, a magnetic head has changed froma thin film
head to a magnet oresi stance head (MR head) to a giant nmagnetic

resi stance head (GVR head) . Along with the change in the nmagnetic head,
fl oat anmount of the head froma substrate of the nagnetic head is
narrowed to around 8mm A nmagnetic head nounting such a
magnet or esi stance effect el enent nay occur a head crash or thermal

asperity. i q r he I n%%g%r' i t bl i causes
a readiﬁfﬁﬁéﬁﬁ%%mgﬁug gﬁgsﬁgFgregﬁgfg%ce etgﬁgnpgfg'hggged§%¥mgﬁﬁgbatic

conpressighst: ©frai r or by contact by a magnetic head when the nagnetic
head is in float flight and passes above m nute convexity or concave

portion pmo@s MegRekbged, SGSUREASeLy TRAIRIIN o f exlae®li: Péabrdengl of
snmoot hness and flatness are required on the surface of a magnetic disc

of a mgrethkoc ead T®WHddkSedB@@lenetiist ABee BReMBRAngbEr eoyara if a
magnetic layer is formed wth dust or a foreign object attached, a

convex pgriim Gllni Behari®d mdgreedpeeistints Heamui(madhéad) a @hagsant
substrate to prevent generation of dust by renoving convexity and

concave mPpid i on rand sal-sed headr (MR Weati)gh hevel wi€gansienghbager emovi ng
a foreign object. [0004] In the above-nentioned condition, inportance of
snoot hnetsise ailag@te edgaaid f ddeoxaf amosmisbfataehnsalieénomcanyenstomad | y
recogni zed. In the Patent Docunent 1 (Japanese Published Unexam ned
Pat ent Appltheatagmetbc hdb@ 15432 oweaht o 2 rexpidadani ord msggievdrn héad when
the surface of a chanfering portion formed on an edge surface of a
subst r atrecamidisg deaatald magoreticare sdrse anaegk ffgeneedbnontandyabsonptéon of
a particle are '
head crash or thermal asperity as a unique trouble. Thermal
asperity is a trouble which causes a reading error when a
magnetoresistance element is heated by adiabatic compression
of air or by contact by a magnhetic 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, if a magnetic layer is
formed with dust or a foreign object attached, a convex portion
is formed. Therefore, it is required for a glass substrate to
prevent generation of dust by removing convexity and concave
portion and also to carry out high level cleansing for removing
a foreign object.
[0004] In the above-mentioned condition, importance of
smocthness of an edge surface of a gubstrate has been

conventionally recognized. In the Patent Document 1 (Japanese

Published Unexamined Patent Application No. H10-154321), an
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occurred and when the particle is absorbed on the main surface of the
substrate, a convex portion is fornmed (paragraph nunber 0010) Then, the
Pat ent Docunent 1 says that by polishing the edge surface snmoothly unti
it is mrror surfaced, the above-nentioned problemcan be solved. (0005]
As a configuration for polishing an inner edge surface of a glass
substrate, a polishing nethod by a rotary brush described i-n the Patent

Document él%lﬁa‘%@%‘??%? Uc%ix?éﬁ'%a@“ﬁﬁ@ﬂ‘: prd EatenbeARRl I-Catd Ao

H;1-221% nown. ccording to this conventional polishing né{hod,
di sc-sh i #8SmeUPSHT Al &gk 8Lerhall HALLD L3 h AR Q0L LD A ot ary

brush Oi1s inserted in a continued inner hole, and both the gl ass

subst r atRs ek AN reheoh Pk Alged¥ush 0aake oS Abeonhid § POHE S818Gd i quid

is supplied to polish an inner edge surface. [Patent Docunment 1] Japanese

Publ i shegddnexarhnadwirah efie pARRliIcAaL | STENL riddd vho 482 1nd PatanrdRcunent
2] Japanese Published Unexam ned Patent Application No. Hl1-221742

[0006] Mraewkiseostestd ey pUhpesepeft IOMAld Ao rdehi Obata®aghh nunBranet i c
recordi ng nmediumon a nobile device, size of a substrate has been

reduced goloecemheygatise HdtsdreathormdntCONVEMY itoRal by. SolNERivghsid ate or
a 2.5-inch substrate, 1.8-inch substrate, 1-inch substrate, or a smaller

subst r ateRigehasubeapedegmasieel v Aveitd 1W 8 siichmad rrerdegsyfatsey e wecurs 3
a problemthat material such as sodium potassium or the like is

separ at etboord-rfarmanegl agisidasto=at de [(MAGFEd.It is considered that sodi um
or potassiumis separated
{0005} As a configuration for polishing an inner edge surface
of a glass substrate, a polishing method by a rotary brush
described in the Patent Document 2 (Japanese Published
Unexamined Patent Application No. H11-221742) is known.
According to this conventional polishing method, disc-shaped
glass substrates 1 are laminated to forma celumn, a rotary brush
50 is inserted in a continued inner hole, and both the glass
substrates 1 and the rotary brush 50 are rotated while polishing
liguid is supplied to polish an inner edge surface.
[Patent Document 1] Japanese Published Unexamined Patent
Application No. H10-154321
[Patent Document 2] Japanese Published Unexamined Patent
Application No. H11=-221742
[0006] 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,

1.8-1inch substrate, l-inch substrate, or a smaller substrate

has been demanded. Along with such a tendency, there occurs
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out froma glass substrate. If crystals of such material are separated
out, head crush of thermal asperity may occur, which may result in

i ncrease in nunber of reading error. Sodiumor potassiumtends to be
separated out when there is uneven portion on a nmagnetic |ayer or a
protection |ayer outside of the magnetic |ayer and the uneven portion on
a protection layer of the like 1is prone to be created when there is

damage %P&%l_@knaéﬁaéqmé@fa s%%haéss@df&@,cipodt%éﬂ?n,cg@t£ﬁéymié i's

known that sodiumor potassiumis not separated out froma portion of a

gl ass  subsddil,e i ud SR I£1@Ndy JligdiQrahe) i shed. [0008] Separation
of sodi um or "potassi um has becone a problem because it is difficult to

carry outogy7Y att Rel £8AL Nde BBY & h S FIRNIMNG rPEHLE 981 Bf Bs HSCaddg a
smal l er radius. [0009] Specifically, for exanple, as shown in FIG 7 (b)

, al ong o tffroreduglbeB b sephee Of TRdystafist BE ghaBsmstbsisntLerd,
t hi ckness thereof 1s also reduced and a groove forned by chanfering

porti onssedamedd batt heeharinaired rot kesmsubsigatiasy mayi Scoar| aveith
Therefore, by the conventional brush polishing, an edge surface 2a can

be suffintdenidsylpolinshadrebbouph nimbesr off rkkelihly torsuf fi Sod@hhh Yorm rror
polish inside of the groove. Then, if separation of sodiumor potassium
occur s ipotidesiwhashdsittgbpadpaynizh] otibertsepahared ccoystrah paeisort 0 mai n
surface |l a and causes reading error. As another reason, there is a
pr obl emdrhatmagyEaripehdyenlcar a pagietsitd onetayelr ngtsadgeetf thednaljrset hi ch
enables to inprove recording density is nore easily affected by the
aspect ofayersalst £theeundnaen gortn-gpl anea nagrstdticiordilsyer of the like
is prone to be created when there is damage on the glass substrate
such as a crack. On the contrary, it is known that sodium or
potassium is not separated out from a portion of a glass
substrate which is efficiently mirror polished.
[0008] Separation of sodium or potassium has become a problem
because it is difficult to carry out mirror polishing on a
chamfering portion of a disc having a smaller radius.
[0009] Specifically, for example, as shown in FIG. 7 (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 polishing,
an edge surface 2a can be sufficiently polished, though it is
difficult to sufficiently mirror pelish inside of the groove.
Then, if separation of sodium or potassium occurs in the
chamfering portion 2b, 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
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[0010] Here, as shown in FIG 7 (c), if it is tried to sufficiently
mrror polish the chanfering portion |Ib by conventional brush polishing,
it is required to polish the edge surface 2a nore than conventional

met hod and al so nore cutting stock than conventional one is required.
However, if time for processing is increased, productivity is |owered
and it becones difficult to carry out mass-production with | ow cost.

'VbreoverdiscsQﬁ@@h%nél@f’e@%iﬁHEF@%er@@oP@ﬁ?%g%M% bkenapd dheng, is a

possibility that circularity 1's ['owered or ¢ ity of the chantfering
portion Zrdhidpin1d 28p2ke ShaPshbk8ryati@thn aRULADSTand mddiRetG ting

stock is increased, a range for polishing is drooped and its effect
reaches ¢ihe main surface I|a. Therefore, saving area nay be reduced and
di rension of the main surface | a becones snaller than design val ue,

| eadi ng tow108 PRSSEpi kst ysHdvat the licsc zanrot, ber used Bs arfeaneid C
disc. SUMMARY OF THE | NVENTI ON [ 0011] Therefore, the present invention

i's ai mecuEf iiedtdiyngmi arghagsoSidst eake dipinBerpgneiottdicsC apd by
magnetic disc with inproved reliability and durability enabled by mrror
pol i shi rpnverghanf=Ar bagshardliyniwig,hibi 9 rpgeéirstoto aad issiat he ciddd ng
stock to prevent separation of sodiumor potassium and manufacturing
met hods suhrefaeef 2amd OO kHanlTacaokueibhelabovesdrenid ahed meobleamt iad ypi cal
manuf acturi ng nmethod of a glass substrate for a nagnetic disc according
to the mtesdnthianvemventicnal rareufactemuinedret Hodvevalr ,aidl aise fidystrat e
for a magnetic disc with a polished inner circunference side chanfering
porti on remates Cony L avednaassd, productivity is lowered and it becomes
difficult to carry out mass-production with low cost. Moreover,
shape of the edge surface 2a becomes unstable and there is a
possibility that circularity is lowered or quality of the
chamfering portion 2b (both in size and shape) is varied.
Further, if the cutting stock is increased, a range for
polishing is drooped and its effect reaches the main surface
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 QF THE INVENTION
[0011] 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 portion with high precision and small cutting stock
to prevent separation of sodiumor potassium, and manufacturing

methods thereof.



hole formed in its center and is characterized by using an abrasive
cloth which can be in contact with whole circunference of the chanfering
portion simultaneously to cause the abrasive cloth and a gl ass substrate
to be relatively noved for polishing while the abrasive cloth is pressed
to the whole circunference of the chanfering portion on the inner
circunference side. [0013] Thus, it is possible to polish the whole
circunference of the chanfering portion sinultaneously. In other words,
polishing can be carried out on the condition where the cloth is in

surface qoutiaqt wht hsdne charfl efihdige NG 08h&d Jriagnehdr ea fpf the
surface of the chanfering portion can be mrror~ surfaced, and at the

same ti msirdace peRress of & Nela sy Ra Pebll amigret asaaraughness
of the chanfering portion in circunferential direction of the substrate)

can be egimdddiaty tdheoyekbschecadsenenby 1 8ea Ghaidi £4dHgr POF thhsa@n be
polished, in conparison with the conventional configuration of polishing

bot h t hexedggl sl agies vgk & e rc hawh ghé Doc A AGA 3 AUubdBDERES| dhnavt th a
brush, the chanfering portion can be highly precisely mrror polished

W t h snadimerueidddige edighs dieneferitg} gidmelon amyvel d@anisddwtimidher one
of the abrasive cloth or the glass substrate nay be noved or both of
t hem mayhdies nbweeed Poth | 58 ngenbernahfieipr ehembcitevrenrkeidomy sagiotg bat ch
polishing that |am nates glass substrates (batch process) but single
pol i shi rptdmive pobibhesi adneabybone cpDddt witiihevhiele ainotuneietepriaal
configuration of a manufacturing nmethod of a glass substrate for a
magnet i oiditbe claanbeding porttihe pimséhanenuehyiton dasise hhauflacsinieng
met hod
cloth and a glass substrate to be relatively moved for polishing
while the abrasive cloth 1s pressed to the whole circumference
of the chamfering portion on the inner circumference side.
[0013] Thus, it 1s possible to polish the whole circumference
of the chamfering portion simultaneously. In other words,
polishing can be carried out on the condition where the cloth
is in surface contact with the chamfering portion and therefore
whole of the surface of the éhamfering portion can be mirror
surfaced, and at the same time surface roughness of the
chamfering portion (surface roughness of the chamfering portion
in circumferential direction of the substrate) can be equalized.
Moreover, because only the chamfering pertion 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 porticon can be highly precisely
mirror polished with smaller cutting edge. Here, “relatively

move” means that either one of the abrasive cloth or the glass

substrate may be moved or both of them may be moved. Polishing
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of a glass substrate for a nmagnetic disc with a continued inner hole in
its center and a polished inner circunference side chanfering portion
and is characterized by that at |least a portion of the abrasive cloth in
contact with the chanfering portion is a spinning body which polishes
the substrate using an abrasive cloth by pressing the abrasive cloth to
the whole circunference of the chanfering portion on inner circunference

si de whi]g ¢l ?&gg@hx Wéﬁ@iéﬁ'%saﬁﬁi‘sli)%@cﬁlpfglgu%{l]]%ygt tagagl }'E‘éﬁi?é%’ét rate,

the abrasive cloth having a dinension that gra econes |l arge from

a portiogmios 6hBSEraeeki QBashRl bebckhan #ut igihgnal $Eﬂ§h$§g?tHQEt!0”
for cross-section larger than the internal hole.” [0015] That™is, using

an abras%ygigmgghoﬂ@v$ Ooi@e Shape of a spinning body, for exanple, a
cone, a fusiform a sphere, or the |like having cross-section which

gradual | yobegpnesickrabger, thethant efyHocPort toArh gupakished.offThug, it
becones possible to polish only the chanfering portion and therefore, it

beconmes npessibtering MatHod piresi g@éys AU rP0d I119r bhRaghaeferdngc
portion with a small cutting stock. [0016] It is preferable that the

abr asi veagtotdihast@ tspheydegaint Shapatdonl eask herudaponting mbtkddcones
into contact with the 7 chanfering portion. Thus, even if relative

posi ti onst of gaxbs substodtad ifar afmddretglass seubsth at ecand naxidsinher
rotation of the abrasive cloth are changed, it is possible to nmaintain
the condbi¢e obnwheseckheeabrasi ve palldtdhdds isimad taneoustgremceont det
with the whole circunference of the chanfering portion. Here, the
abr asi vecichrofér impy haveianyahdr isashhoagtasivzkd jpor tihat wii cheast a
portion of the abrasive cloth in contact with the chamfering
portion is a spinning body which polishes the substrate using
an abrasive cloth by pressing the abrasive cloth to the whole
circumference of the chamfering portion on inner circumference
side while relatively mdving the abrasive cloth and the glass
substrate, the abrasive cloth having a dimension that gradually
becomes large from a portion for cross-section smaller than an
internal hole to a portion for cross-section larger than the
internal hole,
[0015] That is, using an abrasive cloth having a shape of a
spinning body, for example, a cone, a fusiform, a sphere, or
the like having cross-~section which gradually becomes larger,
the chamfering portion is polished. Thus, it becomes possible
to polish‘only'the chamfering portion and therefore, it becomes
possible to highly precisely mirror polish the chamfering
portion with a small cutting stock.

[0016]) It is preferable that the abrasive cloth has a spherical

shape at least for a portion which comes into contact with the
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is in contact with the chanfering portion is spherical. For exanple,
portions for tip or back part the axis of rotation of the abrasive cloth
may not be spherical. [0017] It is preferable that the spherical portion
of the abrasive clothis so large as to allow normal |ine of the
chanfering portion passes the center of the spherical shape when the
abrasive cloth is pressed to the chanfering portion. The chanfering

portion ah%n&req\iin@egowiena Or V&S, ANG L itro ERgLMBENLoSUE {868 dPra:@d s of
rotation) of the glass substrate. Therefore, when the normal |ine of the

chanf erigryrpeati6A PRSIRS RS sCENbStrafl SRHiIGALrshapgt 9bntde aky asi ve
cloth, it is possible to have the |argest contacting area of the

abr asi venHaetireand dthe awhati&iday, pottionpodbenetore, mahe tehanferd ng
portion can be equally polished, polishing rate is inproved and

product iceniy t iawige FERhRVedra$ 00d 81 ofctr 1 Her mudt: aheasis 1then dymsiate cloth
may be rotated and the nornmal |ine passing through the center of the

gl ass suhst theeviagltk thecaxife rehceod Atdrenchbntbeiafrpsitveoe! oHermgy be
crossed with a predeterm ned angle. For the rotation of the abrasive
cloth, tte abrasive cdloaihhna{ selvie amy floenr ¢ doygda s \tée port i be wiliass
substrate nay be rotated to cause the abrasive cloth 8 rotary driven. In
t he gl ass substnakef enky the chamfering peotiowni €mwserital cofteact with
t he abrasive cloth. However, according to the above-nentioned
confi gureatairgd.e,i porsipossfdt i orekpakdraripdtts erief of eotabriasi we ¢l ot h
which cones into contact with the glass substrate. Therefore, it is
possi bl eéhet alppesiont dedheasy notpblel sphegicatle and at the same tinme to
[0017] It is preferable that the spherical portion of the
abrasive cloth is so large as to allow normal line of the
chamfering portion passes the center of the spherical shape when
the abrasive cleth is pressed to the chamfering portion. The
chamfering portion is provided with a given angle to the main
surface (or axis of rotation) of the glass substrate. Therefore,
when the normal line of the chamfering portion passes the center
of spherical shape of the abrasive cloth, 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 e improved.
[0018] Further, at least the abrasive cloth may be rotated and
the normal line passing through the center of the glass
substrate and the axis of rotation of 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
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inprove durability of the abrasive cloth. [0019] Further, while the
normal |ine which passes through the center of the glass substrate
passes through the center of spherical shape of the abrasive cloth and
at |east either one of the glass substrate or the abrasive cloth may be
noved while the abrasive cloth is kept in a condition where the abrasive
cloth is in contact with the chanfering portion for the whole

cireunf gpeqee skrykhanepusiye JhAlsi SupliALes! o1 of (BVEEREe Ohgthe

axis of rotation is circular conic or sector foam cente

spheri cghreigpecdtied N&itld BohREEROH 1 t ACON iK1 st rCONfbQELati on, it

is also possible to expand the contacting area where the abrasive cloth

and the;gtasaigyhss Eﬁbeab@«r@-raéhme?&honafqggﬁ:%\e%h,df@ri%agssismbpel i shing
rate, and to inprove durability of the abrasive cloth. [0020] On a plain

surfacetb n@kﬁghﬂgao?%r@fio@(icﬁ afhe Apd O Ofcl iR heks dhecghassigulstrate
or the abrasive cloth enabled to rotate, another axis of rotation nmay be

repeat edbyt webbl egh Whé ey1 1@ gl i k& he Taxics rofrel, Ot &t E aNpbesPBSE _
t hrough the center of the spherical portion of the abrasive cloth. This

i's an exanprevenheie-idaiLaioby18khing axts ohdrad alHooRkrRCOARS 86Ct Or
foam [0021] Either the glass substrate or the abrasive cloth may be 9

suppor t eflptovbedanabl edtyocfrerbyabpdeieeWbibentotary driving the other
so that one follows the other and noves relatively. This is a

configuiadish rxaiidre, ehilel ahéevwe mmile lahet hiei gh gsss st divoaigh ahd t he
abrasive cloth. Due to the |oad, the other follows and rotates in a
del ayedcannaer ofothkatylpalsi shubag riatze qargsead tdutolyh reehat caeteapvefand i s
carried out equally on every

spherical shape of the abrasive cloth and at least either one

of the glass substrate or the abrasive cloth may be moved while

the abrasive cloth is kept in a condition where the abrasive

cloth is in contact with the chamfering portion for the whole

circumference simultaneously. That is, trajectory of movement

of the axis of rotation is circular conic or sector foam with

the center of the spherical shape at the tip thereof. According

to this configuration, it is also possible to expand the

contacting area where the abrasive cloth and the glass substrate

are in contact, to prevent decrease in polishing rate, and to

improve durability of the abrasive cloth.

[0020] On a plain surface including one of axis of rotation of

either the glass substrate or the abrasive cloth enabled to

rotate, another axis of rotationmay be repeatedly wobbled while

maintaining the axis of rotation to pass through the center of

the spherical portion of the abrasive cloth. This is an example

where trajectory of the axis of rotation becomes sector foam.

[0021] Either the glass substrate or the abrasive cloth may be
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portion by changing the position. [0022] A typical nmanufacturing nethod
of a glass substrate for a nagnetic disc according to the present
invention is a nanufacturing method of a glass substrate for a magnetic
disc wth a polished inner circunference side chanfering portion having
and a continued inner hole created in its center and is characterized by
including a substrate supporting unit for supporting the glass substrate

ina el diialq GRABLeSLEC8Y QAR (BRLRRI AALYE FOLLDY MBMIAA

spheri ca rtlon whi ch n contact with

of a chaerjdgr RErLHP éﬁﬂ‘—%ﬁ&ﬁ@%‘% e@heeeaﬁarrﬁ@&@s Sidies véﬂ? | nner

hol e, and an abrasive cloth supporting unit for supporting t abr asi ve

cloth i mﬁﬂ@nsrcéﬂﬁi%ﬁgﬁehéﬁ EX SR T O QN 2t iACCABYENG L End hj%largsesent
invention, it is possible to polish only the chantfering portion and

ther ef orgypddrdife ROSBIEALCabPashy8Nt Yok ECIRAl ¥ IMEhEOT R | SHe tdtener
chanfering portion with small cutting stock. [0023] A typlca

nmanuf actiyi ndvdreirpd Rfata gliass aubsieat Rahfer %th&lmﬁm%cwrd! ng
to the present invention includes a glass substrate having a chanfering

portion @y @ied BleIby Gell @Ak EINehes adlddes \Waireh 6B LACIAUE o WFaee. As
an exanple 10 of the concave surface, the surface can have a shape that

fol | ows pdiei Ephey icdngind age: Wu it ican be sinul taneously in contact
wi th whole circunference of the chanfering portion. Thus, when the gl ass

subst r at @0x2 graspetlchy nardwiadtwariridieclthke, of et gltisensubapabteifor

certainty, and handling property such as position accuracy can be

i nproved magnetic disc according to the present invention is a
manufacturing method of a glass substrate for a magnetic disc
with a polished inner circumference side chamfering portiocn
having and a continued inner hole created in its center and is
characterized by including a substrate supporting unit for
supporting the glass substrate in a manner that enables free
rotation, an abrasive cloth having a spherical portion which
can be in contact with the whole circumference of a chamfering
portion simultaneously on one surface side of the inner hole,
and an abrasive cloth supporting unit for supporting the
abrasive cloth in a manner that enables free rotation.
According to the present invention, it is possible to polish
only the chamfering portion and therefore, it is possible to
highly precisely mirror polish the chamfering portion with
small cqtting stock.
[0023] A typical manufacturing method of a glass substrate for
a magnetic disc according to the present invention includes a

glass substrate having a chamfering portion on an inner

circumference side which forms concave surface. As an example
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[ 00241 A typical manufacturing nethod of a glass substrate for a
magneti c disc according to the present invention is characterized by
formng at |least a nagnetic |ayer on the surface of a glass substrate
for a magnetic disc obtained by the above-nentioned manufacturing method
of the glass substrate for a magnetic disc. Thus, it is possible to
manuf acture a nagnetic disc which suppresses generation of sodi um or

pot assi W ok tcbﬁcgk}@rﬁ@ffar@e p@hé'éﬁkﬂaﬂ:é BARhLid & WH, a?:feef'ﬁ§t £219@w sl 0025]
A typi cal manufacturing neth 'od of a gl ass substrate a magnetic disc

accordi r@iet ephbeipaeseitfhB¥eRhi @R ¢5n Whariaalifdmed Dy tiktlccaicalgast a
magnetic layer is formed on a disc-shaped glass substrate having an

i nner heliehathd he ceeRURIT e rand edo £ RaBf @idmb: P0id peBteBnan THRES when
circunference side forns a concave surface follow ng the spherical

sur f ace thiel gha samubs t raiteul § anesysdd/biya tanthcir vhiehl i ke, Wealedition
circunference of the chanfering portion. Thus, when the glass substrate
i S graspegabhyiayl,atehtainthe dindkédandatient peopeapgbshich yas eerstiaiinty, and
handl i ng property such as position accuracy can be inproved. [0026] A

t ypi cal arenubagt eannpenmdtipadvetl.a gl ass substrate for a magnetic disc
according to the present invention is a 11 manufacturing nmethod of a

gl ass subdLddt & tfyricmgnetfectdirsag nathodiofy aagl edgessrtfeate: dolr shi ng
process for polishing a chanfering portion on an inner circunference

si de foelmedaghetheendisc edgequutitiontef thei rpveeseivt e frorargdidam tilse
center of disc-shaped glass substrate and nmain surface of the glass
subst r acdargiséediinegn abr BervEng | ot h1gAsth acarrBet e cbayaet 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 inner circumference
side.

[0025] A typical manufacturing method of a glass substrate for
a magnetic disc according to the present invention is
characterized by that at least a magnetic layer is formed on
a disc~shaped glass substrate having an inner hole at the center
and a chamfering portion on an inner circumference side forms
a concave surface following the spherical surface which can be
simultaneously in contact with the whole circumference of the
chamfering portion. Thus, when the glass substrate is grasped
by a latch or the like, retention capability, certainty, and
handling property such as position accuracy can be improved.
{0026] A typical manufacturing method of a glass substrate for

a magnetic disc according to the present invention is a
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with the chanfering portion fromthe edge of the main surface side to
t he edge of the edge surface side of the chanfering portion in radial
direction of the glass substrate is used and the abrasive cloth and the
gl ass substrate are relatively noved to polish the chanfering portion
[0027] Thus, it is possible to polish all the area fromthe edge of the
mai n surface side to the edge of the edge surface side of the chanfering

porti Onmiaﬂuffggt&?gﬁ' mdthEGL

I n ot her wor i"s possi b

21 91l o BURDLEE! PO, OGN Mid hAYL fal I

\ _ ( t'o polis cha in ortion mhile
the abr agiY@deh@t Bl Bdgleh s2Wrhaee peAREAG ho Mo cblR Cf%%nfp%rllig,_@liw &l on.

Therefore, it 1i's possible to mrror polish the surface condition of the

chant er ichgmeitingn Sotk 8n t BE AR HhER RASTIRIR ABRAUA hge Foriidace
roughness of the chanfering portion in vertical direction of the

subst r abetwk@a28h MIGEAYSFtidh dMRGY 16hEGURD L eNcEnd@! i s Y eheeess for
polishing the inner circunference edge surface of a cylindrical subject

to be pelfi ghed-sRapbdch1aspl vnpbt byt of 2@ afsi s UNSifadEL S AR lamiskated is
further included. In the inner circunference polishing process, a

pol i shi pgpbeerber, hahkergianaaxabr@6ivet LM wiaith a410/des M@ otialct
provided in the periphery of the axis of 12 rotation may be inserted

i nt o anwiithethbotkamwfet heg sidfteicdn tfronbe hpokdghedr tithe atisian tshe faeki shi ng
unit to be extended in the direction orthogonal to the axis of rotation
of the pdldeshionghemedber otfo tékastigealshy fpres s idke ofolthehichgmf@irtinigo t he
inner circunference edge surface and in a condition where the center of
t he i nneoriidoa dh tdnki gl akisesilicir af etleandy lidses axbstabtehis used and

the abrasive cloth and the glass substrate are relatively moved

to polish the chamfering portion.

[0027] Thus, it is possible to polish all the area from the edge

of the main surface side to the edge of the edge surface side

of the chamfering portion in the radial direction of the

chamfering portionwitheout fail. Inotherwords, it ispossible

to polish the chamfering portion while the abrasive cloth is

in surface contact with the chamfering portion. Therefore, it

is possible to mirror polish the surface condition of the

chamfering portion and at the same time possible to equalize

surface roughness of the chamfering portion in vertical

directicn of the substrate.

[0028] Moreover, an inner circumference polishing process for

polishing the inner circumference edge surface of a cylindrical

subject to be polished in which a plurality of glass substrates

are laminated is further included. 1In the inner circumference

polishing process, a polishing member having an axis of rotation

and a polishing unit provided in the periphery of the axis of

12



rod- shaped polishing nenber are matched, at |east either one of the

subj ect to be polished or the polishing nenber nmay be noved relatively
to polish inner circunference edge surface of the glass substrate.

[0029] Thus, it is possible to cause the polishing unit to be in contact
with the whole of the inner circunference edge surface and to be pressed
with equal pressing force. Mreover, since it is not necessary to nove

the axi %onatrl%aﬁbg?nb@flM@rté@l it BG TRARET nb e dof ARl I8, TR, 1t
beconmes possible to achieve stable inner dianeter C|rcular|ty,

concent beChbYi sRBE tb ¥k & &fh iR n n@hﬁ&enﬁs pd Ne:adlidd @Nn §hace it
is possible to polish the inner circunference edge surface by surface

cont act dagethe opobirshbgenHNI to tiHe a%iROSEI Bbeat oM AIthd@halkh ik gl i shing
speed, that is, high productivity, in conparison with the case o

pol i shi n@mb@mercoclerl@@r&flebe.agrepe@g@ suef aeeibyinbouniexamphee Gomeenti onal
point contact or line contact. [0030] According to the present invention,

for examplreumferiescepesse Biertan-dizghl yn By eensely ofil Where ptd Shnithe
chanfering portion with a small cutting stock even if the substrate is

smal | . ofX3thheiehereholt 65 plossyldes tauptenerd msepartat iaXi Ofofsatieum or
potassiumto inprove reliability and durability and at the sane tine
possi bl eotie shapedvpotisbihgrméybet dhe maneiedolzr drechsipreddéssi nge
accuracy. BRI EF DESCRI PTI ON OF THE DRAW NGS The vari ous features of
novel t yodhictk ebhiactetpzieetpelismednty drhame lpcimitred rentoar ey be
particularity in the clains attached to and formng a part of this
speci fi oavednreFatiaely to polish inner circumference edge surface of
the glass substrate.
[0029] Thus, it is possible to cause the polishing unit to be
in contact with the whole of the inner circumference edge
surface and to be pressed with equal pressing force. Moreover,
since it is not necessary to move the axis of rotation of the
polishing member in a rotating manner, it becomes possibkble to
achieve stable inner diameter circularity, cencentricity, and
low inner diameter tolerance. Inaddition, since it is possible
to pelish the inner circumference edge surface by surface
contacting the polishing unit, it is possible to obtailn better
polishing speed, that is, high productivity, in comparison with

the case of polishing inner circumference edge surface by, for

example, conventional point contact or line contact.

f0030] According to the present invention, for example, it is
possible to highly precisely mirror polish the chamfering

portionwith a small cutting stock even if the substrate is small.
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better understanding of the invention, its operating advantages, and
specific objects attained by its use, reference should be had to the
acconpanyi ng drawi ng and descriptive matter in which there is
illustrated and described a preferred enbodi ment 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

abrasiv I e FLG +3] k f i ni QQHQ%%?QJ B her
confi gu?g%ir%tgiagfe['t gé%rgéfégsg?o?ﬁﬁf%%ﬂ[i iA VI €W orfesgpcila%io% an
exanpl e P%_fta%@%mo i‘?@i‘tfdv%uféiEQEi?Et%%@BEQébYEi‘Eb%ﬁH altHt £ e Vi ew
for explaining another configuration for expanding a portion of a

chanf er itHehePHJdAbH NI GRIESyd NEOrc DAt BEY YEL PnEhenabiasicie Ghet h.
[FIG 6] A view for explaining a polishing apparatus for polishing an

i nner cCinedderiencaRdgacsurface. [FIG 7] A view for explaining an inner
circunference edge 14 surface polishing apparatus. The Best Mode for
Carrying Qut the dainmed Invention [0031] An enbodi nent of a

manuf acturing nmethod of a glass substrate for a magnetic disc and a

magneti ¢ di sc accor digrg Fro DEdh® Iprrasenior muentpremwidsl be expl ai ned usi ng
figures. FIG 1 is a viewfor explaining a polishing apparatus and FlI G

2 is a view frae explaibi fgatelasi on metaeen wvhidiashauhdgrmils fiile a
magnetic disc and an abrasive cloth. Nunerical values in the follow ng
enbodi nemtveautd cexama gso frredasyt ofi timdeastaodiagioy in the claims
attached to and forming a part of this specification. For a
better understanding of the invention, its operating advantages,
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 view for explaining an example of the other
configuration of the abrasive cloth.
[FIG., 4] A view for explaining an example of another
configuration of the abrasive cloth.
[FIG. 5] A view for explaining another configuration for
expanding a portion of a chamfering portion which comes into
contact with the abrasive cloth.
[FIG. 6] A view for explaining a polishing apparatus for

polishing an inner circumference edge surface.

[FIG. 7] A view for explaining an inner circumference edge
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the invention and the present invention is not limted thereto unless
any notice is added. [0032] A manufacturing nethod of a glass substrate
for a magnetic disc according to the present invention is configured by
a step of evenly polishing a chanfering portion forned between an edge
surface (wall surface) of an inner hole forned in the center of a

di sc-shaped gl ass substrate and a nain surface for the whole

circunfgﬁ@@g@eoFogQghgﬂaegppgggtugpecificaIIy, t he manuf acturing nethod
of a glass substrate for a nagnetic disc according to the present

enbodi ment is a manufacturing mnmethod of a glass substrate for a magnetic
di sc including an edge surface polishing process for polishing a

chanf erirng BREE! MBAcORokNREEr&i hguDhier eAsecshtireliorAREnbebyeen an edge
portion of an inner hole fornmed in the center of disc-shaped glass

substratiecand mai reridiagentofof he ghasFasibsthat enctMiRl ebh aaglrakeasi ve
cloth which can be in contact wwth the chanfering portion fromthe edge

of the mabstsurbacer s daghettihededgearof a hdghbei edgessWdanelisigdecof the
chanfering portion in radial direction of the glass substrate i s used

and thetabrpseyenct!| dhtenandnt hel yles sexspibsinead aisirey ridlcatnasel y Fmoved to
polish the chanfering portion. Then, the glass substrate for a magnetic
di sc nmafufact wriedr doeoepbgihbnd he palidwérimentppaedtusaandl aLI®r indgsnmet hod
has a difference of 0.001 pmor less in surface roughness of the
chanf er engipwer fooneXpl akwlihet vekat tdre besogpers ur fodes s( wablstgarteacey of an
inner hole fornmed in the center of disc-shaped gl ass substrate and main
sur f aceachaget it adsc sudstr abeasavehel aitiol e Noimegiledr eateesfin ibei nner
hol e.

following embodiment are examples for easy of understanding of

the invention and the present invention is not limited thereto

unless any notice is added.

[0032] A manufacturing method of a glass substrate for a

magnetic disc according to the present invention is configured

by a step of evenly polishing a chamfering portion formed

between an edge surface (wall surface) of an inner hole formed

in the center of a disc-shaped glass substrate and amain surface

for the whole circumference of the inner hole. Specifically,

the manufacturing method of a glass substrate for a magnetic

disc according to the present embodiment is a manufacturing

method of a glass substrate for a magnetic disc including an

edge surface polishing process for polishing a chamfering

portion on inner circumference side formed between an edge

portion of an inner hole formed in the center of disc-shaped

glass substrate andmain surface of the glass substrate, wherein

an abrasive cloth which can be in contact with the chamfering

portion from the edge of the main surface side to the edge of
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[ 0033] The polishing apparatus shown in FIG 1 is a single polishing
machi ne for polishing a glass substrate 1 one by one and includes at

| east a substrate supporting unit 10 and an abrasive cloth supporting
unit 20. Moreover, in case polishing liquid is supplied to polish a

gl ass substrate, the polishing apparatus may include a polishing liquid
supply unit 14. Polishing abrasive grain which is a polishing liquid is

not esl%gs%i Adae I;,_t;gfl]faegea faany calnASi ME, O 'ei%dggﬁ?grﬁ% PoLi $HiNY, 2

gl ass substrat®e such as” alum na, cerium oxi ofdal “silica, or the

[i ke canibe ysed of Q0R4L1 Ibe ghasssublr aleq Likprhe Ao AL oft Ahorn

polishing has a disc-shape wth an 1nner Inits center, as shown

in FlGyng (e NG rHI%sé}ioét?e fzalﬁsré‘ 1?9‘9@1“%%&%& £8 gﬁg%gﬁgﬁpea' most

vertical to a main surface la o e glass substrate 1 ering

por ti ongL2R rRFNGAdBdr PRoROt hrisd des S ot 8 sed9S st SHEL LS 2R maliRtic

chanfering portions 2b are provided on both ends of the 1nnéer hole 2

with a giiven apghgrbetlred45)at8otdengl6 4B N t3y f ag@ha -Rhtlionkhe axis
of rotation) of the glass substrate 1. [0035) The substrate supporting

unit 10paRglrades raniohdehodlnakos SUPPOFENES dhey WESsWIstiale ik, an
arm 13, and a torque converter 12 for connecting the holder 11 and the

arm 13 whitrlf acRr edeyefat ek kaadchdinfe F Di@iate oftppehed hec ndehell is
configured by attaching a base body of hard resin such as Derlin

(Regi st erge Juipter@r(khitosuesdde)f egmrsushec2ahde) Formrébdre:he B eld qui d

such as water is applied to this resin foamto attach the glass

substrabg #isthahkpetiogsdsbasebsenstoOmnand eaigl assrface of the glass
substrate in the whole circumference of the inner hole.
{0033] The polishing apparatus shown in FIG. 1 is a single
polishing machine for polishing a glass substrate 1 one by one
and includes at least a substrate supporting unit 10 and an
abrasive cloth supporting unit 20. Moreover, in case polishing
liquid is supplied to polish a glass substrate, the polishing
apparatus may include a polishing liquid supply unit 14.
Polishing abrasive grain which is a polishing liquid 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.
[0034] The glass substrate 1 tc be a target of polishing has
a disc-shape with an inner hole 2 in its cenéer, as shown in
FIG. 2 (a). The inner hole 2 has an edge surface 2a which is
almost vertical to a main surface la of the glass substrate 1
and chamfering portions 2b provided on both sides of the edge

surface 2a. The chamfering portions 2b are provided on both

ends of the inner hole 2 with a given angle (e.g., 45°) to the
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substrate 1 wll not come unstuck and can be strongly naintained. The
torque converter 12 keeps the holder 11 in a rotatable condition and

al so gives load to direction of rotation. The arml13 is fixed to the
rotation of the holder 11 but as a whole, can be wobbled, as descri bed

| ater. [0036] The abrasive cloth supporting unit 20 supports an abrasive
cloth 21 in a rotatable manner. The abrasive cloth 21 includes a

spheri calaiROrdirahce? B (82 EbPtaRd 4k of ArYothi VoM BY AnEDLAM 23.
Mor eover, a support shaft 24 for the abrasive cloth 21 has a "hei ght

adj ust ersyd4a rs@et hat the abrasive cloth 21 can be approached to or
di stanced fromthe substrate supporting unit 10. As material of the

abr asi veg gol3sth TR%, su@st@atép@n?puﬁhig§ Rel yur @t hedmendedh dendisrd: 1AS
described | ater, the spherical portion 22 sinultaneously conmes into

cont act fwirt Buppbekengi tednd B encoft matehant ani 8gmpPo3 | i Hid 2D L@t cere :
surface side of the inner hole 2 and whol e area froman edge 2bl of main
sur f ace doaveirde rt @ 2afio edgen2d: g athee tgd aeur flacendbtise dermfl3 d thhe
chanfering portion 2b in radial direction (refer to FIG 2 (b)). [0037]
An expl pratiedar miilnledbd cgidvem @f rateasd lwheramngad i sTheg hoilslecarldi é¢ out
using a polishing apparatus having the above-nentioned configuration.
First, thefjdassdsopstutatohihg & deatet holigdbt barderdmimenchlaame rtlie
abrasive cloth 21 is raised. Then, the spherical portion 22 of the
abr asi vd Relgatsit e2edc dnesieriantko dontzesimi fbamhsuchnes pollyuZethaaef.itti ng
manner and is pressed to the whole circunference of the chanfering
porti onWhep 1igehd sweh s peltieghl Hgrpildeiddt ¢ shdsrygsin foappt ¢ éd thacdm t he

the glass substrate 1, thanks to 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,

[0036] The abrasive cloth supporting unit 20 supports an

abrasive cloth 21 in a rotatabkle manner. The abrasive cloth

21 includes a spherical portion 22 at the tip and is rotary driven

by a motor 23. Moreover, a support shaft 24 for the abrasive

cleoth 21 has a height adjuster 24a so that the abrasive cloth

21 can be approached to or distanced from the substrate

supporting unit 10. Asnmterialcﬁftheabrasiveclochl,resin

foam such as polyurethane can be used. As described later, the

spherical portion 22 simultaneously comes into contact with

whole circumference of a chamfering portion 2b on cone surface

side of the inner hole 2 and whole area from an edge 2bl of main

surface la side to an edge 2b2 of an edge surface 2b side of
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polishing liquid supply unit 14, the notor 23 is driven to rotate the
abrasive cloth 21 and the spherical portion 22 so that the chanfering
portion 2b is polished. [0038] Thus, by polishing on the chanfering
portion 2b, it is possible to sufficiently mrror polish the chanfering
portion 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 sodiumor potassiumfromthe chanfering portion. Moreover,

i N compamhjes @R aWrkhi nbohoeXaBR! 8p fher£a@ser ffrfoliShi nek Ay use efg a
brush, processing tinme can be shortened because the cutting stock for

mrror polisshi,ng the chanfering portion 2b is snmaller and therefore,
productivity can be inproved. Further, circularity and processing

accuracy oof37than edgeasstiaseyi Bl ie RAkvennblugnease hecausedinerspheri cal
potion 22 can polish only the chanfering portion 2b. Therefore, the

circul arist ycarrpeacesst NGhiaeyir acypbsibhtngecigesest usburidieing phecessi ng
accuracy of the chanfering portion 2b itself is high 18 and variability
anong substveatesitisngd tenlfayurktiibher , Fihet, pthé dliawe udaceatday 1t he
spherical portion 22 comes into contact wth only the chanfering portion
2b. Therefateacldedap ofe thhd dechhlraerd tige pbrtisarewdl cth @dcls saized.
conventional brush polishing does not occur and the influence caused by
t he dr oGpetigeshrospheerachl ther medm Kurffatbel abramkirageletpdslsidomest o
clearly distinct between the chanfering portion 2b and the main surface
| a. Therdeftor epnathowi tkathagiravay e favhng fitebing ndrenemiand dur f ace
| a, designed nmenmory capacity can be obtained as well as nenory area can
be expapdesseonpear et shohe caseunferdmce of the chamfering portion

2b. Then, while polishing liquid (slurry) is supplied from the

polishing liquid supply unit 14, themotor 23 is driven to rotate

the abrasive cloth 21 and the spherical portion 22 so that the

chamfering portion 2b is polished.

[0038] Thus, by polishing on the chamfering portion 2b, it is

possible to sufficiently mirror polish the chamfering portion

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 sodiumor potassium from the chamfering

portion. Moreover, in comparison 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 1is smaller and therefore, productivity can be

improved. Further, circularity and processing accuracy of the

edge surface la is not influenced because the spherical potion

22 can polish only the chamfering portion 2b. Therefore, the

circularity or processing accuracy is not decreased. Further,

processing accuracy of the chamfering portion 2b itself is high
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conventional brush polishing. [0039] When the gl ass substrate 1 is
rotated by the spherical portion 22, the glass substrate 1 is rotated in
a del ayed manner by the torque converter 12 and by this delay, the
chanfering portion 2b is noved and pressed to the chanfering 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 aaaakrawabqq@tg aﬁeaaggebgegatésl§sp@§§&@|fo t 0 FeMaMHaf PQHesh the
whol e circunference of the Chanfering portion 2b. [0040] Mor éover, when

pol i shi ?%,ll%hlh%aﬁrﬁééé‘%g e Ef)ﬁeghéﬁ poYHISHT 8% @ ohed i HHE Apasive

cloth 21 is noved while the nornal |ine passing through the center of

the gl ass tsubslyat e lclRassesSing Woaudhbrt R Cenbefe Pbré Ned SPhIdCalheporti on
22 and the abrasive cloth 21 is sinmultaneously in contact wth the whole

ci r cunf ehende rahgtherehaiBi cAG RAltd 0N dohviEitiicaanedrusepolaxaiplge, by
wobbling the arm 13, relative positions of the axis 19 of rotation of

the gl agwesuhstrateut ang die iwdlniedfcer ehabibdnbyofhé her &y ajese neltot h 21
are changed. In the present enbodinent, on the plain surface including
t he axi seakchr ailad i paief sti€acabriasi veakinghi2l pddreiladd stof aletatliyon of
the glass substrate 1 is repeatedly wobbled while the axis of rotation
of the gliatincsubstwade thepakseset hngugirttive 2brdred tak hdnen sphdiceal
portion 22. Therefore, trajectory of the axis of rotation of the glass
substrafle.1 Thesetfooe, fwarthowSpeeifingalway thecaasengemsaa pétaie madmnce
wor ks between the inner hole 2 of the glass substrate 1 and the
spheri caurgece dn,2@8¢stippedxingmofyroapad¢bny ofan Hee gitdssined as well

as memory area can be expanded compared to the case of the

conventional brush polishing.

[0039] When the glass substrate 1 is rotated by the spherical

portion 22, 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 2Zb.

[0040] Moreover, when polishing, at least either of the glass

substrate 1 or the abrasive cloth 21 is moved while the normal

line passing through the center of the glass substrate 1 passes

through the center of the spherical portion 22 and the abrasive

cloth 21 is simultaneously in contact with the whole

circumference of the chamfering portion is maintained. For

example, by wobbling the arm 13, relative positions of the axis
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substrate 1 is inevitably adjusted to pass through the center of the
spherical portion 22. 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
wobbl ed so that the trajectory of the supporting shaft 13a describes an
arc on the concentric circle of the spherical portion 22. [0041] At this
time, because a part of the abrasive cloth 21 which is in contact with

the chanfrerbRgtBeht oMt R dBadduRNdLal ARArthoM 22 Sy anddrilpl ative
positions of the axis of rotation of the glass substrate 1 and the axis

of rot atdfofhe aforialka vabe st N @ 1¢4 86 khdhgake cha rébeht M iedtt,0
always maintain a condition where the abrasive cloth 21 is

si mul t argoudey pInigoddetayd tné hedihg! ehei sgusf eFereeatiiohhef ahanfering
potion 2b. Here, any formof the abrasive cloth 21 can be used only if

t he por taboasikiechleanesl j e aatbast mitddtidrhe fchnafeld 99 sudtrene?b is
spherical. For exanple, tip or 20 back of the abrasive cloth to the axis
of rotatli bn reeshtrail peobdiker wishl ¢ {H04R]) sASE mertstdned odbiolve gy s
expandi ng the area of the spherical portion 22 which comes into contact
W t h t heubchanrfter L nopgposd ithiro2igh theicempossicdl ehésghierviard 1 ¢eartdase i n
polishing rate and to inprove productivity. Moreover, because durability
of the &alr.asThereforh, Zlrd ppherncalf po Eixds 22)ratsmatiomppdvEide gliasss
possi ble to reduce production cost. [0043] Here, using FIG 2 (b), an
expl anatsiudrs twialtle bel gseehooffonrmel aSperiferaden, thecinsecendire p2tadd t he
spherical portion 22. ,

force works between the inner hole 2 of the glass substrate 1

and the spherical portion 22, the axis of rotation of the glass

substrate 1 is inevitably adjusted to pass through the center

of the spherical portion 22. Therefore, it is not neéessary

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 wobbled so that the trajectory

of the supporting shaft 13a describes an arc on the concentric

circle of the spherical portion 22.

[0041] At this time, because a part of the abrasive cloth 21

which is in contact with the chamfering portion 2b is the

spherical portion 22, 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 1is

simultanecusly in contact with the whole circumference of the

chamfering potion 2b. Here, any form of the abrasive cloth 21

can be used only if the portion which comes into contact with

the chamfering portion 2b is spherical. For example, tip or
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First, radial rl of the circular cross-section of the spherical portion
22 is set to be larger than the radial rOof the inner hole 2 so that
the spherical portion 22 is sinultaneously in contact with the whole
circunference of the chanfering portion 2b on one side of the inner hole
2. [0044] Moreover, the spherical portion 22 of the abrasive cloth 21
has a sufficient size to cause the normal line of the chanfering portion
2b to paggi BEOHGh ddie Lot @n oh tBernhsrierd ea rBeLtien ¥Nbes Adebrasive
cloth 21 is pressed to the chanfering portion 2b. Therefore, it becones
possibl%im@rq@ggg t he abrasive cloth 21 to be in contact with the whol e
area, which 1is froman edge of the main surface of the chanfering
portion [0ior2nadiél ménteehiedn fHotdle phassshbtiat ehd (Alh 0bfFltGe 2 ()

) to an edge of the edge surface side (2b2 of FIG 2 (b)) Approximting
on an aspuRptiicer) tpattive A f aeechf ¢thtes cHardeer cogtpekt iwhc2b the: a
truncated cone, it is possible to nmke the contacting area between the
spheri cahapaetrion p2rafion22bt heétabs astyeilsl ®tiv Hraantht e atarderiinng

portion 2b | argest when the normal line of the chanfering portion 2b
passes toarldudi nicheat € enfcet o afmpphey pealupod t7i 0 . of Md heoadr adietaudeot h 21.
Thus, it becones possible to evenly polish the chanfering portion 2b

and to niuramizZe tiyhefctihéiatgrat ook dllariedfl. (Sheeelioak, poprdaucid viitsy can
be increased. Mreover, if the contacting area is large, polishing rate
can al sanperoviggt, ovied isnghoiss iolat tosemslmcel pricslupsssinblcestto i mprove t he
productivity. [0045] On the other hand, |ooking at the glass substrate 1,
the chd®OdEiingepertion@FIs. £hébi prer expllenatdfanewipdl behd ¥gerhasd
relation between the inner hole 2 and the spherical portion 22.
First, radial rl of the circular cross-section of the spherical
portion 22 is set to be larger than the radial r0 of the inner
hole Z so that tﬁe spherical porticon 22 is simultaneously in
contact with the whole circumference of the chamfering portion
2b on one side of the inner hole 2,
[0044] Moreover, the spherical portion 22 of the abrasive cloth
21 has a sufficient size to cause the normal line of the
chamfering portion 2b to pass through the center or the
spherical portion when the abrasive cloth 21 is pressed to the
chamfering portion 2b. Therefore, it becomes possible to cause
the abrasive cloth 21 to be in contact with the whole area, which
is from an edge of the main surface of the chamfering portion
in radial direction of the glass substrate 1 (2bl of FIG. 2(a})}
to an edge of the edge surface side (2bZ2 of FIG. 2 (b)).
Approximating on an assumption that the surface of the

chamfering portion 2b is a truncated cone, it is possible to

make the contacting area between the spherical portion 22 of
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a concave surface follow ng the surface of the spherical portion 22.
Moreover, in a magnetic disc including the glass substrate 1 on which a
magnetic layer is formed, a chanfering portion having the same shape is
formed. Thus, because the chanfering portion 2b has a concave 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 posidORbRgs i 8 U AGY 21 [HEh e RHI¥Im: dPho BXBTRIA, 1885858 AN, af ter
cl eansing process and chem cal strengthening process, glasSs substrate is

repl acedhd Aoexehange: arcahé ic@fan%'iﬁ_-ng'rb@rﬁ%hwgé@se%f t9kas§hukstrate
at this tinme is carried out using a mandrel jig. The mandrel “jig is

i nsert eddrited e siphReri chal gortadhusrofththgbrRedvE! cisthexpandedid,0 | ock
i nner circunference edge surface, and the jig cones into contact with

t he chanftebebgmperpsofiiofe thieeivaney kol &sh tHeerhfferingepotheogmant ering
portion has a concave surface as In the present enbodinent, the jig

cones i nirel ceot arinimi fdy thd?2 wuthihbe etgek | itherefoft.he ahyHeidryg
portion (boundary between the chanfering portion and edge surface) to
reduce trackafivigcgntaat belhiarefarasd s miotrkress , od ft hthec kanfterdtnichgpor ti on
is inproved, generation and absorption of a particle is prevented, and
as a resuda ist lasgppsst bl shimy prewentnas tombex ipprbiven dndnin bdiatg
formed on the main surface of the magnetic disc. [0047] [ Enbodi nent]
Her ei nafstegrse ,an temisogiossitb laf ta nenpufoaret thieng nostuledd vdftva gl ass substrate
for a magnetic disc and a nagnetic disc to

[0045] On the other hand, looking at the glass substrate 1, the

chamfering portion Zb of the inner hole 2 after polishing has

a concave surface following the surface of the spherical portion

22. 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 concave surface, it becomes easy to grasp it

by a lat¢hor the like and it becomes possible to improve handling

property such as durability, assuredness, and positioning

accuracy.

[0046] Further, for example, before and after cleansing process

and chemical strengthening process, glass substrate is replaced

to exchange a carrier case. The replacement of glass substrate

at this time is carried out using a mandrel jig. The mandrel

jig is inserted into the inner hole, radius of the mandrel is

expanded to lock inner circumference edge surface, and the jig

comes into contact with the chamfering portion of the inner hole.

Therefore, when the chamfering portion has a concave surface

as in the present embodiment, the jig comes into contact mainly

22



whi ch the present invention is applied wll be explained. The gl ass
substrate for a nmagnetic disc and the magnetic disc are nmanufactured as
a magnetic disc having a predeterm ned shape such as a 0.8-inch disc
(inner diameter 6mm outside dianeter 21.6nmm thickness of plate
0.381mm, a 1.0-inch disc (inner dianeter 7nm outside dianmeter 27.4nmm
t hi ckness of plate 0.381mm), or a 1.8-inch disc (inner dianeter 12mm

out si de idirpRBEEL 4SS Mind Bk%ﬁ@%ﬂfe@ia{gepgrﬁ@égﬁgowﬁsﬁ%_q;etv&e% gl ass

substrate and the di sc nmay be manufactured as a i nc isc or a

3. 5-i nCh il $han(fR048lg Holbt I ARIDIRLRS FUKE AP NG dducdl tWARPIJY step

First, alumnosilicate glass is cast into disc-shape by direct press

usi ng upReitadtowerhezadoledy siBbEEntos Obh at e %h@ﬁﬁéﬁrﬁdﬂ%ﬂ?&ﬁmrmous
glass. Here, as the alum nosilicate glass, glass for chem cal

st rengt hepmyrdds, ysedrailhen aidebsbapedoglcrss pMsialat esffeveragnet i c

di sc may be obtained 23 by, other than the direct press, cutting the
subst r atandobt dyesalgri hdiingpubeebl éranpaeshaeta goavexf poretohyf own dr aw
met hod or float nmethod. Here, as the alumnosilicate glass, chem cal

.St rengt henimyy fglrass] iarc i nggib&unfate @ adnt raynesiightdiafc, Si02; 5 to
23 percent by weight of A1203; 3 to 10 percent by weight of Li20, and 4
to 13 perideit] by wei ght of Na20, is used. [0049] Next, both main :
surfaces of the plate glass is wapping processed to make a di sc-shape
base gl asgnhvatigrgrdl]. The wrapping process is carried out by an apparatus

for both surfaces wapping using planetary gear nmechani smand al um na
Hereinafter, an embodiment of a 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 for a magnetic disc and the magnetic disc are
manufactured as a magnetic disc having a predetermined shape
such as a 0.8-inch disc (inner diameter émm, outside diameter
21.6mm, thickness of plate 0.381lmm), a 1.0-inch disc (inner
diameter 7mm, outside diameter 27.4mm, thickness.of plate
0.381lmm}, or a 1l.8-inch disc (inner diameter 12mm, cutside
diameter 48mm, thickness of blate 0.508mm). Moreover, the
glass substrate and the disc may be manufactured as a 2.5-inch
disc or a 3.5-inch disc.
(0048}
(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
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system | oose grain is used. Specifically, wapping platen is pressed
both fromtop and bottom of the plate glass, grinding fluid containing

| oose grain is supplied on the main surface of the plate glass, and they
are relatively noved to carry out the w apping process. By this wapping
process, a glass base material having snooth main surface i s obtained.
[0050] (2) Cutting step (coring, formng) Next, using a dianond cutter,

the 9|a%§rb%%%e@aEﬁéhathéSdlféEtfﬁ%%é% db%%t%ﬁ@pﬁﬁe9£§§§t§59ét6@%Qx}5 cut
out fromthe glass base material. Next, using a dianond drill, an inner

hol e is a henmed ngNwh881 CERSRIa ghebhe 04 85 S SRS At ol dLEMmetid C
glass substrate (coring) . Then, |nner circunferénce edge surface and

outer cigryumbatensensdige Hed,a6e & a010undshY i2atleaygDads, Hrdideral o
carry out predeterm ned chanfering process (formng). [0051] 24 (3)

Second wtappigth&tier Naxss amdiadingyr 6aces b pdecghassy sebsghaters t hus
obt ai ned, second w apping process is carried out in a simlar manner as

the firstiomapponis peecess.bByetghtydNglety; Bhe seqartamtappiwi gy ocess,
it is possible to renmove m nute convex or concave shape forned on the

mai n surdfade ,on the dutbi 1§ ptepear Bggeciuhtacé Nped) shs ngssdep, which
are precedent steps, in advance and it becones possible to finish
fol | ow ngEd i Seikng step nfid berfaices slrflec@liatecagshestiperiagbiofg ti ne.
10052] processed to make a disc-shaped base glass material. The
wrapping process 1s 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
fluid containing loose grain is supplied on the main surface
of the plate glass, and they are relatively moved to carry out
the wrapping process. By this wrapping process, a glass base
material having smooth main surface is obtained.
[0050]
(2} Cutting step (coring, forming)

Next, using a diamond cutter, the glass base material is
cut and a disc-shaped glass substrate is cut out from the glass
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) .

[0051]
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(4) Edge polishing step Next, by brush polishing nethod, outer
circunference edge surface of the glass substrate is mrror polished. At
this time, slurry including cerium oxide abrasive grain (loose grain) is
used as polishing grain. [0053] To the inner circunference edge surface,
mrror polishing is carried out by the above-nentioned polishing nethod
and the polishing apparatus on the chanfering portion 2b (refer to FIG

2(a)). [0P54]sddia WwidgPmPAtehing is carried out on the edge surface
2a using a polishing apparatus shown in FIG 6. The polishing apparatus

shown in Fl Guekd aph haft@ss @r pheeabiftyhoblabassubsuhsid ahas dxdiafdn a
cylindrical polishing target 30 and inserts a polishing nenber 31 into a

cont i nuetkdditewra@lpdngAprahkews isncddised Gub)linands{®)lar tienpet ishi ng
nmenber 31 can be extended or shrunk in radial direction and includes a

fixing uhd £38st waraplpiClk- Shapesk LNiRy Sdragi @i odxitshobetohdtw pgiawy ng a
conical 25 surface 34a having the sane shaft as the fixing unit 33 and a
radi al whicledsxcotels poaklibledawnemode nanthta pbuvakidryycohcapeldisdvang
units 35 which can slide upward and downward relatively to the
sti ck- shapeddipnt tB4 reanth carr fmmee innthadhwt iy seep on £dgé¢ logoiwate t o t he
axis of rotation) provided around the stick-shaped unit 34. Quter
surf ace (8F4d Sfintchesteg,i sthillmyp auei pra86edenti gueps, cyhiadvinad dmglidsi on
and at the sanme tinme inner surface 35b thereof is in contact with the
coni cal aadmecepo8saboe thé istiisoki shbhpethaipiol i34 ing shep @ fahbdeir iyl ased
by an elastic nenber (not shown) to inner side of radius direction.
surface in a short period of time.
[0052]
(4) Edge polishing step
Next, by brush polishing method, ocuter circumference edge
surface of the glass substrate ismirror polished. At this time,
slurry including cerium oxide abrasive grain (loose grain) is
used as pelishing grain.
[0053] To the inner circumference edge surface, mirror
polishing is carried out by the above-mentioned polishing
method and the polishing apparatus on the chamfering portion
2b (refer to FIG. 2(a)).
[0054] Next, mirror polishing is carried out on the edge surface
2a using a polishing apparatus shown in FIG. 6. The polishing
apparatus shown in FIG. 6 laminates a plurality of glass
substrates to forma cylindrical polishing target 30 and inserts
a polishing member 31 into a continued inner hole. As shown
in FIGs. 6 {b) and (¢}, the polishing member 31 can be extended

or shrunk in radial direction and includes a fixing unit 33,

a stick-shaped unit 34 as an axis of rotation having a conical
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When the stick-shaped unit 34 slides downward relatively to the
polishing unit 35, conical surface 34a of the stick-shaped unit 34
expands space between inner surfaces 35a of each polishing unit 35 and
each polishing unit 35 is noved outer side of radius direction to

i ncrease radius of the polishing menber 31 regulated by the outer
surface 35a of the polishing unit 35. On the other hand, when the

sti ck- shaped izl 34k hEeenUPYRhd sKetatdy ehe tf@xtiag pRlksesng, yni t 35,

due to the bias by the elastic nenber, space between 1 nner surfaces 35a

of each rNpldShRg-KNbEc3ReksS shannewe oAt L0l 4shi BY YR 13%  Seoved
i nner side of radius direction, and radius of the polishing nénber 31 is

reduced.pd100abInglh@npeki shs ngiiin  38nofsthe PRbwshdndan8Medwdda iy ovi des
a plurality of abrasive clothes 32 fornmed by extending in shaft

directi oneleguivmgphar ke IPecplvhapedyudfit BY asiveasl AbhesidZradiLl
novable in radius direction in an interlocked manner with the polishing

uni t 35,dicaictexpandrehogbhiank: 6% Hex M ad £ reft atthen) 26r ook Hahi nepureirber
31, and can be in contact with the inner circunference surface of the

pol i shi nthd andetk-3hapicdhuaguady . preassiy eurfaer, 3941 b€ pod isdliinghdriquid is
supplied between the inner circunference edge surface of the polishing
target 3hiands thafpghirebi agl hedbeedl | iddie qicin shidgtnmehbesamd tisng ot at ed
or noved to shaft direction with the shaft as center of novenent to
carry ouinreat sahifage 35b bhheeoBorsdsn qoltisdt nijtbihdheorndgel surffaame 2a is
carried out by expanding the abrasive cloth included in the polishing
menber 3z eofshdf sdiicketshapedf unhé 3poinshhobe nemdbers Jdiadedrby regerti ng
t he polishing nmenmber 31 into

elastic member {(not shown) to inner side of radius direction.

When the stick-shaped unit 34 slides downward relatively to the

polishing unit 35, conical surface 34a of the stick-shaped unit

34 expands space between inner surfaces 35a of each polishing

unit 35 and each polishing unit 35 is moved outer side of radius

direction to increase radius of the polishing member 31

regulated by the outer surface 35a of the polishing unit 35.

On the other hand, when the stick-shaped unit 34 slides upward

relatively to the polishing unit 35, due to the bias by the

elastic member, space between inner surfaces 35a of each

polishing unit 35 is narrowed, each polishing unit 35 is moved

inner side of radius direction, and radius of the polishing

member 31 is reduced.

[0055] The polishing unit 35 of the polishing member 31 provides

a plurality of abrasive clothes 32 formed by extending in shaft

direction equiangularly. The plurality of abrasive clothes 32

are movable in radius direction in an interlocked manner with

the polishing unit 35, can expand or shrink as the whole of the
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the inner- hole of the polishing target 30 and elastically pressing the
abrasive cloth 32 to the edge surface 2a. Then, 1in a condition where the
shaft of the polishing target 30 and center shaft of the polishing
menber 31 match, polishing liquid is supplied between the inner
circunference edge surface of the polishing target 30 and the polishing
menber 31 to carry out polishing. [0056] Moreover, the polishing nenber

31 is natotlidA R hubde 39N RAVIdAG ¢ ﬁboizlsﬁase&i Qg%ﬂ Sclf}@‘ Ll et ur e |

and other structure for expansion and shrinking may beapplied. As shown

in FIG & ddimediteh 0l s i hele Jo NMB3h Ay & A ild G0 Siafiedquan t 36

havi ng the sanme shaft at the fixing unit 33 and can be rotated in both

directi gnse it d hr epepQl wishi a8odRkh nd M Ml 11 sCATh M bBt{@dhUshe
direction and provided in the outer circunference of the stick-shaped

unit 36.inkher stiirekmgBapade sitd 3@ riabel sEleh et PbEesk aNY L HREes03h6a as

outer circunference surface (a surface having a cross trajectory which

is a curptee pZ)ZLi\MThii@ﬂcﬁ]J geadeably treesies: iy ereites Be) ikheoshedd sent er
of the stick-shaped unit 36) . Cross surface of the polishing unit 37

i's sect aiofahmo eHb€rt €ireytlenenteh hd atef3’ascosht gures meydndrdy i cal
i npl osi on, and a peak part 37b conmes into contact wth the cam surface

36a by Hi@asafrrgnoatn @b bsdéhingeniier othetr wetwswn)pol iEEmg whebht hedge
stick-shaped unit 36 is rotated in the direction of arrow Ain FIG
6. (d), therfpotd sha ngsmeatrerdedl aig lexpaxdaddimgt hber athnas idier ecltatdn whi |l e
when the stick-shaped wunit 36 is rotated in the direction of arrow B in
FIG 6 (idcgluddik ipothsehpagiabmberm&ibes Jhriwnkhaftt Adreatdios of ridot i on.
polishing member 31 after inserting the polishing member 31 into
the inner hole of the polishing target 30 and elastically
pressing the abrasive cloth 32 to the edge surface 2a. Then,
in a condition where the shaft of the polishing target 30 and
center shaft of the polishing member 31 match, polishing liquid
is supplied between the inner circumference edge surface of the
polishing target 30 and the polishing member 31 to carry out
polishing.
[005€6] Moreover, the polishing member 31 is not limited to the
one having the above-mentioned shaft structure and other
structure for expansion and shrinking may be applied. As shown
in FIG. 6 (d), the polishing member 31 may have a stick-shaped
unit 36 having the same shaft at the fixing unit 33 and can be
rotated in both directions and three polishing units 37 which
can move 1in radius direction and provided in the outer
circumference of the stick-shaped unit 36. The stick—shaped

unit 36 includes three cam surfaces 36a as outer circumference

surface (a surface having a cross trajectory which is a curve
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[ 0057] According to the polishing nethod of such a configuration, it is
possi ble to cause the abrasive cloth of inner circunference polishing
unit to be in contact with the whole of inner circunference edge surface
of the polishing target and also to nmake pressing force thereof equal.
Because the abrasive cloth is surface contacted, polishing speed can be
i nproved. Mbreover, since pressing force is equalized in radius

directi %m}PbESHhéMWré@éH@@ (2PRIrbadRE sSt@Ple ¥ALEE ddntisy. Besgidl e to
mai ntai n i nnef di anetér size etmeen substrates snmall since the pressing

force i ssweqyaldzgbd nghads) di recddPBurlFaGe8h s I‘@feegv)@rlshwghuﬁ@gaw to

t he edge surface 2a, as shomn in the conventional exanple’in FIG 7,

pol i shi nigs Usédo FOIMS YoubkdShipBuiBY rBAceakiired ceut’ 7 Alcdrtii syitdd®e, the
rotary brush 50 does not need to polish the chanfering portion 2b and

type ofcyal idsitdsal aimptie imysBnldi gietilehaait BabetbRk), igedsddncait the
bristles, pressing force, etc. nay be set appropriately so that the edge

sur f ace wixlcamhdeapolsusitede BBuebyebiasherefdgen Zbastid atanZar caiv@l so be
pol i shed by use of a columar abrasive cloth instead of the rotary brush
50. [ 005N owthen, Thee,ghvhAss tSubsitriatke shkper adge 3drifaecetated is tiod eansed
with water. By this edge surface polishing step, the edge surface of the
gl ass suhste@tieon sfpaoecesskdit @Iitave. &dn ruta poddshdce cendeti ®h i ch
can prevent separation of sodiumor potassium [0060] Here, in the
present ssrodiarenin the erpliasatioachasngwiehe wiem thes e tvihBr-esttdyeed
chanfering portion 2b is polished first and the edge surface 2a is
pol i shedittiher3gafiserothipeeven, thdelioretgrion of arrow B in FIG. 6 (d),

the polishing member 31 is shrunk in the radius direction.

[0057] According to the polishingmethod of such a configuration,

it is possible to cause the abrasive cloth of inner

circumference polishing unit to be in contact with the whole

of inner circumference edge surface of the polishing target and

also tomake pressing force thereof equal. Because the abrasive

cloth is surface contacted, polishing speed can be improved.

Moreover, since pressing force is equalized in radius direction,

circularity can be small and stable, while it is possible to

maintain inner diameter size between substrates small since the

pressing force is equalized in shaft direction.

[0058] Moreover, with regard to the edge surface 2a, as shown

in the conventional example in FIG. 7, polishing using a rotary

brush 50 may be carried out. At this time, the rotary brush

50 does not need to polish the chamfering portion 2b and type

of a bristle of the brush (diameter or material), density of

the bristlies, pressing force, etc. may be set appropriately so

that the edge surface 2a can be polished. Moreover, the edge
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is arbitrary and the edge surface 2a nmay be polished first and the
chanfering portion 2a may be polished thereafter. [0061] (5) Miin
surface polishing step As a main surface polishing step, the first
pol i shing step was performed. The first polishing step is mainly ained
at renoving crack or distortion remaining on the main surface after the
wrapping step. In the first polishing step, main surface was polished by

an apparaipsdonbekh 5%5318@5961!?&@&%?1%'5@9&%%@I@ﬁﬂaﬁ%ré@ﬁ@m sm
using hard resin polisher. As  polishing I'iquid, cerium oxide abrasive

grai n was) dtgedins{ QR0 Tthe dasssuhsidats after the first polishing
step was sequentially dipped in cleansing tanks of neutral detergent,

pure wat @ yg5ENArHOPHHY g 1ad Sphalodd e tar the dRpnsad:-fadO0H3Hp Next ,

second polishing step was performed as the main surface polishing step.

The secaikeEdShing whepris B} khdsaddgé idiisfidygpbhe skang stepacchd o have
a mrror surface. In the 29 second pollshlng step, main surface was

pol i sheddwe surapparct the lers hobbs Siisf @4 eSp M6 @Pps &g tusiange plrinet@r y gear
mechani sm using flexible resin foam polisher. As polishing |iquid,
ceri um osd s @b reacsi dder igrrai wh iy idegh forerergr adgpdhemn drhes £ eyddiimm axidt de
abrasive grain used in the first polishing step was used. [0064] The
gl ass sulistasatiemmafter the second polishing step was sequentially di pped
in cleansing tanks of neutral detergent, pure water, and isopropyl
al cohol [ARX)] Herbe icl thagetsardr embodlnemsoanc: Malan atasoappki®dréro t he
tanks. [0065]
of a case where the chamfering portion 2b is polished first and
the edge surface 2a is polished thereafter. However, the order
is arbitrary and the edge surface 2a may be polished first and
the chamfering portion 2a may be polished thereafter.
[0061]
(5) Main surface polishing step
As a main surface polishing step, the first polishing step was
performed. The first polishingstepismainly aimedat removing
crack or distortion remaining on the main surface after the
wrapping step. In the first polishing step, main surface was
polished by an apparatus for both surfaces wrapping using
planetary gear mechanism, using hard resin polisher. As
polishing liquid, cerium oxide abrasive grain was used.
[0062] The glass substrate after the first polishing step was
sequentially dipped in clileansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA} to be cleansed.
[0063] 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

29



(6) Chem cal strengthening step Next, chem cal strengthening was
conducted to the glass substrate after the above-nenti oned w appi ng and
polishing steps. The chem cal strengthening was conducted by preparing
chem cal strengthening solution in which 60% of potassium nitrate and
40% of sodiumnitrate are m xed. The chem cal solution was heated to
400C and the cl eansed gl ass substrate was heated to 300C. Then, the

gl ass suhstdrat ﬁomghghemq,%amfskaﬁf%%rﬂ,&@boﬁtig%atkgfah%&&&éﬁdson for

about 3 hours.” To chemcally strengthen the whole surfaces of the glass

substrat@r dien dsRpEage¥aq rappitgt adingi ;[J‘iah@%aﬁl"yaﬁg%aﬁzubﬁédk?érﬁiéﬁs _
placed in a holder so that a plurality of glass Ssubstrates are retained

by thei ru£idge suskaisbe [0Q66] Mundippi vhdhe ghaspolubstimat eLiqinythe
chem cal strengthening solution, lithiumion and sodiumion on the

sur f ace dewyitim okitkealgtassve uhsdimhavang fepéacathiby tsedi the i@ iwand
potassiumion in the chem cal strengthening solution and 30 the gl ass

subst r atexiide abtesgt/kenesin Thicekheshof ieerpiebsdioing Sttegssakbayssd f or med
on the surface |layer of the glass substrate was between about 100 pm and
200 pm [0O0BY] Theegbhhas ssusidistatad e faktrethé e cchehpedli sttinengt bpnviayg  step
is dipped into a water tank of 20C to be rapidly cooled down and was
kept i n gdwdranialflor dhlppetd 10 nmlerahesngThenkstdie nghtass] sadrstrgrtret af t er
the rapid cool down is dipped in concentrated sulfuric acid heated to
about 4Q@inte whdeel, eand eick opiviprglovécohbhe ( GPabs L sbkstiatesadit etHateansi ng
by the concentrated sulfuric acid is sequentially dipped into tanks

ultrasonic wave was applied to the tanks.

[0065]

(6) Chemical strengthening step

Next, chemical strengthening was conducted to the glass

substrate after the above-mentioned wrapping and polishing

steps. The chemical strengthening was conducted by preparing

chemical strengthening solution in which 60% of potassium

nitrate and 40% of sodium nitrate are mixed. The chemical

solution was heated to 400°C and the cleansed glass substrate

was heated to 300°C. Then, the glass substrate was dipped into

the chemical strengthening sclution 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.

[0066] 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
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of pure water and I PA to be cleansed. [0068] As nentioned above, by
carrying out the first wapping step, the cutting step, the edge surface
polishing step, the second wapping step, the first and second polishing
steps, and the chem cal strengthening step, a flat and snooth gl ass
substrate for a magnetic disc having high rigidity is obtained. [0069]
(7) Magnetic disc manufacturing step On the both surfaces of the glass

subst r attaeo@ms@%%sftrwlstsr&ea@ﬁwwt I QH@@kﬁb%ES@f R rpricachent

| ayer including & alloy, a soft magnetic |ayer including CoTaZr all oy,

a groungtredyerl aoe!fedinia BY, t18e “Rkifiacal 1 4pgRRIf Enbagnd sk REsAY i e
including CoCrPt alloy, a protection |ayer including carbon hydroxide,

and a | whil eattivernl ayefiiti nolbugimnandpendl uar,opol yether are sequential ly
formed to manufacture a vertical nagnetic recording disc. Here, the

present [00@Nfi ghkalylens Sudstexarphetel ahvechetdcanmgretkngttiendng 31
However, a magnetic layer or the |ike may be included as an in-plane
magnet i cteéipsts §0PPOY iffvad watieonjanh oaghetC ctditse rapdidiy aoohad eri ng
portion single polished by use of an abrasive cloth and a nagnetic disc
whi ch vasnbandhwpslkegitednashentahle ftonedotitohll manttexpl dilred ithet he
section of "Description of the Related Art" were nmanufactured to conduct
an acceljératsi opulbestatomdittsironshef napeld acoelerduvWronisesdipws@: in
Tenperature 85C, Hum dity 85% and 30

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 and IPA to be cleansed.

[0068] As mentioned above, by carrying out the first wrapping

step, the cutting step, the edge surface polishing step, the

second wrapping step, the first and second polishing steps, and

the chemical strengthening step, a flat and smooth glass

substrate for a magnetic disc having high rigidity is obtained.

[0069]

(7) 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 sequentially formed to manufacture a

vertical magnetic recording disc. Here, the present

configuration is an example of a vertical magnetic disc.
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days. Then, separation of sodium and potassiumwas detected fromthe
brush polished disc, while separation was not detected fromthe exanple
of the present enbodi nent. Moreover, when glide test was conducted, hit
(a head grazing convex portion on the surface of the nmagnetic disc) or
crush (a head hitting convex portion on the surface of the nmagnetic

di sc) was not observed. Further, when replaying test was conducted using

the MagnelQiesi st g rlead ﬂag,lefru RGt igR q%%egna@y deherml, Apeld ty, was

not observed. Further, surfacé roughness in the whol e <circunference of

i nner hale Afarfcheharer ingportion 2b of the glass substrate for a
magnetic disc with polished chanfering  portion 2b was 0.001 pmor |ess.

(00711- [o@7mgr enmbodiments] It was explained in the above-nentioned
enbodi mrent that the abrasive cloth 21 is rotary driven and the gl ass
substrat[@val uas i¢caysed to follow the rotary drive. However, the hol der
32 11 of the glass substrate 1 nay be rotary driven and the abrasive

cloth 21 and mhensphericabiper tHaonmy saymenreaused portobhowirngie rotary
drive. In this case, the torque converter 12 can be provided on the

suppor t phdfsheaf biyhesalyfmsnvebeh ot ie 2dlotl CRIRE MGROVEE ,did tWh€ ch
above- nenti oned enbodi nent, a portion of the abrasive cloth 21 which

cones i mtag benkhcboIMd sihed s iaheind erdmgrirdriadnazlh ekplieénghans tdisbstrat e
1 is set to be the spherical portion 22. However, the portion may have
any shapection ofighBsstheppboh i thienBEl ahedusty” cones mamiud asunfracke
contact wth the whole circunference of the chanfering portion 2b. FIG
to conduct an acceleration test. Conditions of the
acceleration test were: Temperature 85°C; Humidity 85%; and 30
days. Then, separation of sodium and potassium waé detected
from the brush polished disc, while separétion was not detected
from the example of the present embodiment. Moreover, when
glide test was conducted, hit (a head grazing convex portion
on the surface of the magnetic disc) or crush {a head hitting
convex portion on the surface of the magnetic disc) was not
observed. Further, when replaying test was conducted using the
magnetoresistive head, malfunction caused by thermal asperity
was not observed. Further, surface roughness in the whole
circumference of inner hole of the chamfering portion 2b of the
glass substrate for a magnetic disc with polished chamfering
portion 2b was 0.001 pm or less.
[00717]°
[Other embodiments]
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
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3 is a view showi ng other configuration of the abrasive cloth. An
abrasive cloth 25 showmn in FIG 3 (a) has a conical shape (body of
revolution) . A circular cross section of the abrasive cloth 25 having
radius r2 which is snmaller than the radius rO of the inner hole 2
becomes gradually larger to a circular cross section having radius r3
which is larger than the radius rO of the inner hole 2. Mreover, an

abr asi ve 1ch ptch 261 $HOWIHS G 1 md y(#s)é ot awsa{— o oy shapede %Ma@qsrea

simlar characteristic. Using such abrasive clothes, 1t Is possible to

simul t anaousl 1 sHAfaee GO ACda Widdyitike, WhoheyChE | cauit 85 @nGe £ 1die
chanfering portion and to polish only the chanfering portion. Therefore,

it is pessl boeatrg peliveh the ehesfeidag foy tdanyud tdorsidider Gt tdag
stock. [0073] Further, in the above-nentioned enbodi ment, a portion of

t he abr asi yeceliotd 2h wiieC B up@IRS ishia@ tCoMft &tk Wbt stike akan eni. ng
portion 2b of the glass substrate 1 is set to be the spherical portion

22. Howe\veri2 ]t Merpovtironimephdiavevaryeshapaed3Snisodinegt Asa e tient i on
si mul t aneously conmes into surface contact wth the whole area from an
edge of ofaithes widrace i del @fh the wichelnf esmag patdi abn2hctowanheddge of
edge surface 2a side in radius direction of the chanfering portion 2b.
FIG 4 ichamfeirdwgf portéspl 2 mifnght hel adhenbesanbitgul ats ertekars ehef an
abrasive cloth. FIG 4 (a) is an external view of an abrasive cloth 27,
FIG 4spheriscad poewioh 2he dowasiere thetgr27isreeayf hameaboyehapeG 4
(c) is a view for explaining how FIG 4 (b) is used. [0074] In the
abr asi veocl ot a27the perspherd ioal l tporaddusi. 22oné s itte abr aceeonitetdt 21
shown in FIG 2 is equally divided into

with the whole ¢ircumference of the chamfering portion2b. FIG.

3 is a view showing other configuration of the abrasive cloth.

An abrasive cloth 25 shown in FIG. 3 (a) has a conical shape

(body of revolution). A circular cross section of the abrasive

cloth 25 having radius r2 which is smaller than the radius r0

of the inner hole 2 becomes gradually larger to a circular cross

section having radius r3 which is larger than the radius r0 of

the inner hole 2. 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 and to poiish only the chamfering portion. Therefore,

it is possible to polish the chamfering portion with small

cutting stock.

[0073] Further, in the above-mentioned embodiment, a portion

of the abrasive cloth 21 which comes into contact with the

chamfering portion 2b of the glass substrate 1 is set to be the

spherical portion 22. However, the portion may have any shape
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six in vertical direction and includes contact portions 27a (shown by
blank in FIG 4 (b)) and notch portions 27b (shown by diagonal lines in
FIG 4 (b)) are alternately provided. [0075] Thus, the contact portions
27a of the abrasive cloth 27 cone into contact with at | east whole area
fromthe edge of surface side of the chanfering portion 2b to the edge
of the edge surface side 2a in radius direction of the chanfering

portion 2b ui %guﬁhg gblrtggl’l%ing_bl(ﬂne)ouslvg‘?ﬁ%gri?rtd éu.flsia@@%%jnqlaf%t to

polish the ch ering portion I'n vertica rrection wthout fail.

Since aphy ahkt %hBﬁePQBEQCErBﬁréﬁC’%@gg@f n%eiirﬂ”élﬂ%c&@'syid‘é)’%fbit@llte?

contact with a plurality of spots o the chanfering portion IS

pOssi bl @Hae RO HEAUEL ¥b £ THERIGY &F c8lgBCR:H fadS2BASRIPLE LRiRQ! T sh
the chanfering portion 2b while being in“surface contact wth the

chanf erigngcR@MlInOBf 2Re thaReSHTRS RASSIdH .0 FIEroE Pold shdiheszurface
condition of the chanfering portion 2b and at the sane tine, it is

possi bl @xph1Q iedw tEE cTWefagen f DERNEsSn ek atde eChpIinesh Afls POE IH1@RAR2D i N
34 vertical direction of the glass substrate 1. [0076] FIG 5 is a view

for explraiai ag (anot beanceoRt &ghs atvoew dPraredrandiing & IRAH i2on wiicch
contacts with the abrasive cl oth. In the above-nenti oned enbodi nent, the

arm 13 iss (wobbs ed vSew ba&t tha fords Ore @fldtre 29pheehcatoaiidw 22awhi ch s
in contact wwth the chanfering portion 2b is expanded. However, as shown

in FIG4 Scfa)s eacticaf faxd exeflaiotiay aowoffIGhe 4gl(ags isubskrate 1 and
the abrasive cloth 21 may be crossed with a predeterm ned angle. By the
present [@dbddi Manthei kbrasairsocposki bl g e esgiantd cd hequaridrorR 2ofoft he
spherical portion 22 which is in contact with
the abrasive cloth 21 shown in FIG. 2 is equally divided intec
six in vertical direction and includes contact portions 27a
(shown by blank in FIG. 4 (b)) and notch portions 27b (shown
by diagonal lines in FIG. 4 (b)) are alternately provided.
[0075] Thus, the contact portions 27a of the abrasive cloth 27
come into contact with at least whole area from the edge of
surface side of the chamfering porticn 2b to the edge of the
edge surface side Z2a in radius direction of the chamfering
portion 2b without fail (FIG. 4 (c¢}). Therefore, it is possible
to pelish the chamfering portion 2b in vertical direction
without fail. Since a plurality of contact portions 27a
simultaneously come into contact with a plurality of spots of
the chamfering portion 2b, it is possible to polish equally.
Therefore, since it is possible to polish the chamfering portion
2b while being in surface contact with the chamfering portion
2b, it becomes possible to mirror polish the surface condition

of the chamfering portion 2b and at the same time, it is possible

to equalize surface roughness of the chamfering portion 2b in
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the gl ass substrate 1. Therefore, while decrease in polishing rate can
be prevented, it is also possible to inprove durability of the abrasive
cloth. [0077] Further, in the above-nentioned enbodinent, the arm13 is
wobbl ed 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 noved whil e being

suppor t ¢d 29 ckhaky14Re ta¥hs RALHES g1kRLOUARshareenter of the spheri cal
portion of the abrasive <cloth. Therefore, as shown in, for exanple, FIG

5 (b), tlhe7eyrarect orysof yomenmit Lipithe 19@AsshotwRst Lahe 1huray ike
conical shape with the center of the spherical portion 227at its top.

Accor di Fgrt Oxphith&ie®Rf bOUE 8bh GhidH cbatRESSIN tAcpENEM ve daGBASE 1N
polishing rate and also to inprove durability of the abrasive cloth.

[0078] FurtiekeboderaRrutached atodsihed: otha AmEneti € wdbsd edass@hditng to
the present invention may be configured to press 35 an abrasive cloth

havi ng scperaibnadt yeHhesbsphechtaboshape 20 whd cehasf £ idithteart wamhon
i nner circunference side of a glass substrate, to supply polishing

liquid keeweaanmtfbeiabr psirveonchpt hs agebimte@] as®wailRst,r ale shane e nove
the abrasive cloth and the glass substrate relatively so that the
chanf er fi@. po &} predsh pof issdiedof[ 0079t i6nrdhethe aynmyrufcatisrrang et hod
of a magnetic disc according to the present invention may be confi gured
t 0 causendatbkasisrasbe¢ ratetl @ lbbeayokbedc sos $ddtwitte agpasseserstinatie i s
di spl aced toward an abrasive cloth having schematically

angle. By the present embodiment, it is also possible to expand

the portion of the spherical portion 22 which is in contact with

the glass substrate 1. Therefore, while decrease in polishing

rate can be prevented, it is also possible to improve durability

of the abrasive cloth.

[Ob77] 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

through the center of the spherical portion of the abrasive

cloth. Therefore, as shown in, for example, FIG. 5 (b), the

trajectory of movement of the glass substrate 1 may be conical

shape with the center of the spherical portion 22 at its top.

According to this configuration, it is possible to prevent

decrease in polishing rate and also to improve durability of

the abrasive cloth.

[0078] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to press
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hem spheri cal shape 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

hem spheri cal abrasive cloth but by a large area of the abrasive cloth.

[ 0080] Further, a manufacturing nmethod of a magnetic disc according to
the present invention may be configured to cause at |east a gl ass
substrate or an abrasive cloth to be noved so that the glass substrate

L br as Dt RS ALy BOLL SO HRE 0N BB NB 1RV B PUPRBE ECL PYBHLLA %

abra5|ve c avi ng 'y "hém'spheri ca

chanferi I at e.
e, 1 e oo otﬁq{ﬁggﬁ?% ﬁi%istsfed not

by one peidtqnt@f the Qﬁg%%Phﬁélfﬁhﬁ@r?Js_&;[ﬂ?dCBQEQeeHUtth@/ a%ﬂa%rl% ar ea

of the abrasive ¢l oth. 1]" Further; a manufacturing nmethod

magnet i G1djt3c an@CEHédcyI‘Qsé Os ke M tes e ihd @zosel%{z@ntw@yakﬁeam 'dllbrt%d to
press 36 an abrasive cloth having a shape which natches the shape of a

surface sofd arhagi g5k nguparthen @R 1Rk 16 rw%@a@ngﬁesmﬁn&ferﬁggl ass
substrate to the chanfering portion, to supply polishing |[|iquid between

t he abr@@fﬂidﬂty§1p@yigwya gl ass substrate, and to rotate at |east one
of the abrasive cloth or the glass 'substrate to polish the chanfering

por tion.[000G32] rituHder , a amaBOEhae LY hgg meehided of & negRetie diise
accordlng to the present invention may be configured to press an

abr asi vactdoatdinipebngha sedesmt iieatdnt iennaghpei coh f shaped 1 dawes

circunference side of a glass substrate to the whole
a glass substrate tc be moved so that the glass substrate is
displaced toward an abrasive cloth having schematically
hemispherical shape to polish a chamfering portion on inner
circumference side of the glass substrate. Thus, it ispossible
to cause the chamfering portion to be polished not by one portion
of the hemispherical abrasive cloth but by a large area of the
abrasive cloth.
[0080] 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 be moved so
that the glass substrate is displaced but not rotated on the
same plain surface toward the abrasive cloth having
schematically hemispherical shape 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 hemispherical abrasive cloth
but by a large area of the abrasive cloth.

[0081] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to press
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circunference of a chanfering portion forned on one surface side of the
gl ass substrate, to supply polishing |iquid between the abrasive cloth
and the glass substrate, and to nove the abrasive cloth and the gl ass
substrate relatively so that the chanfering portion on the inner hole
side is polished while the glass substrate and the abrasive cloth are in
surface contact. [0083] The present invention can be used as a gl ass

substrat i Gy, di et ¢ ~¢di r nmet hod
Cher of 2g3PgpsvERENGth Aty £ STRIRCHhE S ReroROd AREY g

Substr ake rfraleo FRORRLIE e 1dn$CpHRVL B9 ch ROWR Y BiLtSnEEPERE Ah ool | shed
chanfering portion on an inner circunference side, conprising the steps

of 1 usi Roy B ABNBSK YA el ) PnWhirfah /A rREpSHALLA ARQOHSHYL ¥ Bo1GQRlaGt W th
t he whol e circunference of the chanfering portion; and polishingthe

chant er pnguRer beeRebY el abirkeliyeMybag die thabgyasty e dptin@and she gl ass
substrate while sinultaneously pressing the abrasive cloth to the whole

ci rcunf epenca afe the 16ha0f shengrpehd bbb ithe drded 6+ r eHef grerge side.
2. A manufacturing nethod of a glass substrate fora magnetic di sc having

a hol e ispbistsagenter pand sa pokl shedrekangepbrgiopQrtion on an inner
circunference side, conprising the steps of: using an abrasive cloth

havi ng dnolseastrartiin, o mhhcbactsrangpmenhnd kadya megrsetiot @igeent act

with the chanfering ~
according to the present invention may be configured to press
an abrasive cloth having a schematically hemispherical shape
on inner circumference side of a glass substrate to the whole
circumference of a chamfering portiocn formed on one surface side
of the glass substrate, to supply polishing liquid 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.
[0083] The present invention can be used as a glass substrate

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

thereof.
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portion, and has a circular cross-section smaller than the inner hole
whi ch becones gradually larger to be larger than the inner hole; and
polishing the chanfering portion by relatively noving the abrasive cloth
and the gl ass substrate while sinultaneously pressing the abrasive cloth
to the whole circunference of the chanfering portion on the inner
circunference side. 38 3. The manufacturing nethod of a glass substrate
for a mﬁg@eggccqggﬁe@pgggding_to either of the claims 1 or 2, wherein
the abrasive cloth has a spherical portion for at |east a portion which

cones into COoRtaGiy MdihAigy ABARERIMY g1RQ 4 st fat d B RBALAGKUE NY

nmet hod of a glass substrate for a magnetic disc according to claim 3,

wherei ndike sRRAMCA word ian ofs thenabr aghyeachathshas Rasires Wy ch
allows normal |ine of the chanfering portion to pass through the center

of the spheribeabnpaht i BRe Whelrlierec P AS| ML Aldhd S PRpTeE 1@ hle
chanfering portion. 5. The manufacturing nethod of a glass substrate for
a nmagnetri.c di sc according to claim3, wherein at |east the abrasive
cloth is rotated, and the normal |ine passing through the center of the

gl ass substratbeingndnt fleraxi ge of 1601 afH idh farl e abmagite@cch@ily ane
crossed with a predeterm ned angle. 6. The manufacturing nmethod of a

gl ass substaates it the wRghetiiccldinSeraacerdsf Rfet chahfd M Bg polierienns t he
normal |ine which passes through the center
and
polishing the chamfering portion 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 inner circumference side.

2. A manufacturing method of a glass substrate for a magnetic
disc having a hole in its center and a polished chamfering
portion on an inner circumference side, comprising the steps
of:

using an abrasive cloth having at least a portion which
is a spinning body, comes into contact with the chamfering
portion, and has a circular cross—.section smaller than the inner
hole which becomes gradually larger to be larger than the inner
hole; and

polishing the chamfering portion 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 inner circumference side.
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of the glass substrate passes through the center of spherical shape of
the abrasive cloth and at | east either one of the glass substrate or the
abrasive cloth is noved while the abrasive cloth is kept in a condition
where the abrasive cloth is in 39 contact with the chanfering portion
for the whole circunference sinultaneously. 7. The manufacturing nethod
of a glass substrate for a magnetic disc according to claim®6, wherein

the gl ass subsheabf At dthe i3y asd o d! 9Fhaarf s Lnabhgd: o1 & okgte, and
another axis of rotation is repeatedly wobbl’ed while maintaining the

axi s of mzehakiien digcPassoriiowdho theneenber tak theisrher bgaly portion of
the abrasive cloth. 8. The manufacturing nethod of a glass substrate for

a magnetic diyperaeaotHengbt9sevéhelooh Hdw £1pnE-ik0r pbriwher gidr eit her
the gl ass substrate or the abrasive cloth 1is supported to be enabled to

freely metatgswhi bereebarynfh ¢olgs ikeo @idiefacowl hatt e nzalfegusdt he
ot her and noves relatively. 9. A polishing apparatus for a gl ass

substr aterftdlona magnetic di sc which polishes a chanfering portion on
i nner circunference side of a disc-shaped glass substrate with an inner
hole which is fornmed in its center conprising: a substrate supporting
unit for supporting the glass substrate in a rotatable manner; an
abr asi véd .cl ot Fhienaolaundi fragr tan riplye meatedogoo f i an gikisch ©amst betsi fokt aneousl y
in contact wwth the whole circunference of the chanfering portion on the
one sur fragecsiide dafsct heciomdenghdloeclaand 3,
wherein the spherical portion of the abrasive cloth has
a size which allcws nermal line of the chamfering portion to
pass through the center o¢f the spherical portion when the

abrasive cloth is pressed to the chamfering portion.

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
normal line passing through the center of the glass substrate
and the axis of rotation of the abrasive cloth are crossed with

a predetermined angle.

G. The manufacturing method of a gléss substrate for a
magnetic disc according to claim 3,

wherein the normal line which passes through the center
of the glass substrate passes through the center of spherical
shape of the abrasive cloth and at least either one of the glass
substrate or the abrasive clcth is moved while the abrasive

cloth is kept in a condition where the abrasive cloth is in
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an abrasive cloth supporting unit for supporting the 40 abrasive cloth
in a rotatable manner. 10. A glass substrate for a di sc-shaped nagnetic
disc with an inner hole in its center, wherein a chanfering portion on
i nner circunference side has a concave surface. 11. A glass substrate for
a magnetic disc according to claim 10, wherein the concave surface has a
shape following a surface of spherical shape which can be simultaneously

in confc%@ltta\%t»blémh\élr@h&nféf %rr%@%‘ﬁ 25 the whand exi 'r%@m&%rﬂe'n% 12.

A manufacturing nmethod of a nagnetic disc conprising: a step of formng a
magnet i @ik@yehneBuad1gl.ass substrate obt ai ned by the manufacturing nethod
of a glass substrate for a magnetic disc according to any one of clains
1to B. 13. A magnetic disc, conprising: a step of form ng a magnetic

| ayer on a di sc-shaped glass substrate having a hole in its center

wher ei n7a charrher in3ghu RtirdhOMdtel 6f aurlerencaulss dea@srarcancave
surface followi ng a spherical surface which can be in contact wth the

whol e cimagueferedde cotcichedihgnter cngipokti on. 14. A manufacturing net hod
of a glass substrate, conprising: an edge surface polishing step for
pol i shing a chagteihnghepglssonsdnsaratd aid dhe wifrarssinee cSicdd haekned
bet ween an edge 41 portion of an inner hole fornmed in the center of
di sc- shapeathlegl assrotdse y atred amd ti@imasgisf at ecafat b glasepsutbetinat e,
wherein an abrasive cloth which can be in contact with

wobbled while maintaining the axis of rotation to pass through

the center of the spherical portion of the abrasive cloth.

8. The manufacturing method of 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

issupportedtx>beenabledtx)freelyrotatewhilerotarydriving

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

9. A polishing apparatus for a glass substrate for a magnetic
disc which polishes a chamfering portion on inner circumference
side of a disc-shaped glass substrate with an inner hole which
is formed in its center comprising:

a substrate supporting unit for supporting the glass
substrate in a rotatable manner;

an abrasive cloth including a spherical portion which can
be simultaneously in confact with the whole circumference of
the chamfering portion on the one surface side of the inner hole;
and

an abrasive cloth supporting unit for supporting the
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the whole area fromthe edge of the main surface side to the edge of the
edge surface side of the chanfering portion in radial direction of the
gl ass substrate is used and the abrasive cloth and the glass substrate
are relatively noved to polish the chanfering portion. 15. A

manuf acturi ng nmethod of a glass substrate for a nmagnetic disc according
to any one of clains 1 to 8, further conprising: an inner circunference

pol i shi ng $teRf @1 Rl $hiaNF 2B tLRAEr nadgesurface of a cylindrical
subject to be polished fornmed by lamnating a plurality of glass

substrates, wherein in the inner circunference polishing step, a
pol i shing nenber having an axis of rotation and a polishing unit

provi ded gi.n the%psgispgﬁxsytﬁaté heo d 1T HAd P dtigeidied wiRho an
i nner hole of the subject to be polished to cause tthe polishing unit to

be extendednhBrt Re1di igCitoncOitdogaNMrdih 4 RGbeTi0fg Riraticen opf the
polishing nenber to elastically press the polishing unit to the inner

ci rcunf eneree cedgenserbace sadd hAasaacendchivenswhgreethe center of the
i nner hole of the glass substrate and the axis of the rod-shaped

pol i shing menber are matched, at |east either one of the subject to be
polished or the polishing nenber nmay be noved relatively to polish inner

ci r cunf @nencenegipes s unfata afe tbe ghasmheslstiiateacd@rding to claim
10,

wherein the concave surface has a shape following a

surface of spherical shape which can be simultaneously in

contact with the whole circumference of the chamfering portion.

12. 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 8.

13. A magnetic disc, comprising:

a step of forming a magnetic layer on a disc-shaped glass
substrate having a hole in its center wherein a chamfering
portion on inner circumference side has a concave surface
following a spherical surface which can be in contact with the

whole circumference of the chamfering portion.

14. A manufacturing method of a glass substrate, comprising:
an edge surface polishing step for polishing a chamfering

portion on an inner circumference side formed between an edge
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portion of an inner hole formed in the center of disc-shaped
glass substrate and main surface of the glass substrate,
wherein an abrasive cloth which can be in contact with
the whole area 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.
15. Amanufacturing method of a glass substrate for a magnetic
disc according to any one of claims 1 to 8, further comprising:
an inner circumference pclishing step for polishing an
inner edge surface of a cylindrical subject to be polished
formed by laminating a plurality of glass substrates,
wherein in the inner circumference polishing step, a
polishing member having an axis of rotation and a polishing unit
provided in the periphery of the axis of rotation is inserted
into an inner hole of the subject to be polished to cause the
polishing unit to be extended in the direction orthogonal to
the axis of rotation of the polishing member to elastically
press the polishing unit to the inner circumference edge surface
and in a condition where the center of the inner hole of the
glass substrate and the axis of the rod-shaped polishing member
are matched, at least either one of the subject to be polished
or the polishing member may be moved relatively to polish inner

circumference edge surface of the glass substrate.
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