MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC AND
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MANUFACTURI NG METHOD OF MAGNETI C DI SC, AND MAGNETI C DI SC The
present disclosure relates to subject matters contained in Japanese
Pat ent Applications NO 2006-237879 filed on Septenber 1, 2006 and
NO. 2007-225341 filed on August 31, 2007, which are expressly

I ncor por at ed herei ef ce in their entireties. BACKGROUND OF
THE | NVENTI ON 'hiﬁ%§ACfH§?kG METHOD OF GLASS SUBSTRATE

FOR MAGNETIC DISC AND MANUFACTURING APPARATUS THEREOF,
GLASS SUBSTRATE FOR MAGNETIC DISC,

MANUFACTURING METHOD OF MAGNETIC DISC, AND MAGNETIC DISC

The present disclosure relates to subject matters
contained in Japanese Patent Applications NO. 2006-237879 filed
on September 1, 2006 and NO. 2007-225341 filed on August 31,
2007, which are expressly incorporated herein by reference in

their entireties.

BACKGROUND OF THE INVENTION
1. Field of the Inﬁention
[0001] The present invention relates to a glass substrate for
a magne‘tic disc used as a recording medium ¢f a computer or the

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

2. Description of the Related Art

[0002] Along with advancement of information technoloagy,
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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1. Field of the Invention [0001] The present invention relates to a
gl ass substrate for a magnetic disc used as a recording nediumof a
conputer or the like, a magnetic disc, and nmanufacturing method of
them 2. Description of the Related Art [0002] Al ong wth advancenent
of information technol ogy, information recording technol ogy,

especi ally magnetic recording technology, I's making significant
progress. As a substr te for tic recaqrdi I ng medj um sugh,as

o g G S TSADEPE. S A RN EEBRTF Bt 4 haGOBBRH. B Dol tookie
However ong wth n1n| urlzatlon conversion into a thin
substrateai%ﬁébquﬁFQﬁg Sl y recordlng of a nagnetlc di sc, a glass

DSt atSL THSPLYGE SR P UL A SO SE Sbobfng

SUbStratetégﬂﬁ%ﬁg&& 4y %9%%%%%%88,“%t$5&£5%£%‘HEéH“Ha%U%%%ﬁaéa-frqm a
tlhin film head to a magnetoresistance head (MR head) to a giant
magnetic resistance head (GMR head). Along with the change in
the magnetic head, float amount of the head from a substrate
of the magnetic head is narrowed to around 8mm. A magnetic head
mouoting such a magnetoresistance effect element may occur a
head crash or thermal asperity as a unique trouble. Thermal
asperity is a trouble and causes a reading error when a
magnetoresistance element is heated by adiabatic compression
of air or by contact by a magnetic head when the magnetic head
is in float flight and passes above minute convexity or concave
portion on a magnetic disc surface. Therefore, extremely
high-level of smoothness and flatness are required on the
surface of a magnetic disc of a magnetic head mounting a
magnetoresistance element. Moreover, if a magnetic layer is
formed with dust or a foreign object attached, a convex portion
is formed. Therefore, it is reguired to prevent generation of
dust by removing convexity and concave portion and also to carry
out high level cleansing for removing a foreign object for a
glass substrate.
[0004] In the above-mentioned condition, importance of
smoothness of a substrate edge surface has been conventionally
recognized. Amohg conventional methods, as a method to polish

an edge surface on outer circumference of a glass substrate,
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[ 0003] Moreover, as density growth of magnetic recordi ng technol ogy
is progressed, a magnetic head has changed froma thin filmhead to a
magnet or esi stance head (MR head) to a giant nmagnetic resistance head
(GWR head). Along with the change in the magnetic head, fl oat. anount
of the head froma substrate of the nagnetic head is narrowed to
around 8mm Anmagneti c head nounting such a nmagnetoresi stance effect
el ement ma ccyr, a he rash or thermal asperity .as a.uni.qu
Crounte. Shsr it al e RRoS B S h Atk ERatRE Hese iy e pagent
when a ma ist I I . adi t I L Qn
Q@E&ﬂé&f P (%%lgj%él%s g%g@%%ngggﬁr%}é%ﬁegd %%%ent% ApRRicaRieH

of air or by contact ma magneti c 'S7In

float f11gh PSS ADOKEs MAUe SABYEXI VIR GANEKBRRGL] B 2"

a magnetic disc surface.” 'Therefore, extrenely evel o

snoot hnesg, pgh { AQLRASHAT @< SAUNAeh ¥rd.he i | a&?%li%fcl-%h@%%@ebhﬁss

di sc of & negnetitc head mounting a magnetor esi st ance el enerit .

Moreover, sihs @raBdNeli€ 1ayaiated QY MREVal kodush 8hgaikorekan eBj gct
attached, a convex portion is formed. Therefore, it is required to

prevent gesesedbhDd PixObGt eQYipREMY I HY. COMEaNi ty Bieh EPNEAYSH POt Een
and also to carry out high level cleansing for renmoving a foreign

obj ect foidPopheaszstibst vater ¢IENA fdreridieanbiovige NFIHd OR@bstrate 1
condition, inportance of snoothness of a substrate edge surface has

been convamdi thal yusécoghi aed. rArangdcemidet ipeyialshiethosksluiatom is
met hod to polish an edge surface on outer circunference of a glass
substrat esuprlied i shi idraettivel astayg irctafprbnush edgecribethdan fhe
Pat ent Docunent 1 (Japanese Published Unexam ned Patent Application
No. 2003-p®bbgoydhas been known. In this conventional polishing

met hod, as shown in FIG 5 (a), a disc-shaped glass substrate 1 is

| ani nat ed{ Raten nPacEBERM ldndJaBaReR@d Pudla shefatimamingthgPatent
equi pnent_51. Then, a rotary brush 50 is adjoined to the outer .

ci r cunf erdPREL G &'y a?soéyﬂlﬁs%s’éate 1 and the brush 50 are rotated

L o0t LA SO 5 SRRl e 2o 0 08 LStk et e

Unexam n Pat ent, i caf .- 2003- 159639 [ Pat ent Docunent 2]

Japanesew*%n@feﬁﬁ%%a%d@%_%6 Application No. 2002-219642

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

magnetic recording medium on a mobile device, size of a
substratg has been reduced in recent years. Instead of a
conventional 3.5-inch substrate or a 2.5-inch | substrate,
1.8-inch substrate, l-inch substrate, or a smaller substrate
has been demanded. Alcong with such a tendency, there occurs
a problem that material such as sodium, potassium, or the like
is separated out from a glass substrate.
f0006] It is considered that sodium or potassium is separated
out from a glass substrate. If crystals of such material are
separated out, head crush of thermal asperity may occur, which
may result in increase in number of reading error. Sodium or

potassium tends to be separated out when there is uneven portion
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[ 0005] Meanwhile, for the purpose of nounting a high-capacity
magneti c recordi ng nediumon a nobil e .device, size of a substrate has
been reduced in recent years. Instead of a conventional 3.5-inch
substrate or a 2.5-inch substrate, 1.8-inch substrate, 1-inch
substrate, or a smaller substrate has been denmanded. Al ong with such
a tendency, there occurs a problemthat material such as sodiun1

pot assi u ar_the

Poooer |12n 8 madtetis Eab 3r 2E L BRbERcE by drdBe ot S0 BE e BaSneric
from a ol asse SuRsl ERLndlefXShALS 6) SYoh IRLeEhal.aLe SeRRLal ol

out, hea ush er na erity ccur esu

I ncrease é‘ 98 &’ c&sa%agm%&{ &‘ieregc;?g'c}é‘?ﬂa e&?ttﬂéﬁjel %HgétJI:Qth

separate en there I's uneven portion na nm ayer or

protecti Oéhé@)éej a0Hkakfe Qn tﬂFFe pRaReLG, | ayefs %M%h‘é’&e%aﬂﬂréf on
on a protection layer of the like is prone to be created when there

I's danmage @ik ddifud! BSSnsHbsepakratsHChiAS Brdf agkpoPRibhe oF0H r@lyssit
is known that sodiumor potassiumis not separated out froma portion

of a gl assurssthsitaatwin ol e fatficaieqt y rober poLpohéghed. [ 0007]
Separ ation of sodium or potassium has becone a probl em because it is

di f-ficul t{gm Taskpagat iohr 6 rsqaluns Rirngooas ai ahand e Hergmeoat bosb bém a
disc having a smaller radius. [0008] Specifically, for exanple, as
shown i n dddause (1) ,isl dndf eult rieducdrign out scatmofpaskhishusefon he
gl ass substrate 1, thickness thereof is also reduced and a groove
formed bylemfgrmcngaudritinors 2bdaert hevinbeal and hhtedradbgs.
substrates 1 is narrowed. Therefore, by the conventional brush

pol i shi nglo%ﬁh?]eégécsﬁiﬁé\ééyeaﬁ@aﬁxﬁﬁp%ﬁf fascphavnyimBIEshedl) v hdleg i t
is difficult to sufficiently mrror polish insjide of the groove.

Then, if Wddarmdustion §@d@@#ﬂ§r0§oFé§éPﬁnP§th?sﬁl%5¥h%uQ%%54%ﬁl%g
portion 2h, the separat ed crystal noves to main surface |a and causes

readi ng eHGKNeAS SHAAIRAT r bas@h SOt FEWGES ATt 0Bl GFPPREt LpTmed by

Pove AR R A RIS el P

substrat e.L g.g%%rq:%v}e% Pl '?Herngr pet Eb q"lle ¢onventional brush polishing,
an edge surface 2a can be sufficiently polished, though it is
difficult to sufficiently mirror polish inside of the groove.
Then, if separation of sodium or potassium occurs in the
chamfering portion 2b, the separated crystal moves to main
surface la and causes reading error. As another reason, there
is a problem that a perpendicular magnetic recérding magnetic
disc which enables to improve recording.density'is more easily
affected by the aspect of a substrate than an in-plane magnetic
disc. |
[0008) Here, as shown in FIG. 5 (c¢), if it is tried to
sufficiently mirror polish the chamfering pertion 1b by
conventional brush polishing, it is required to polish the. edge

surface 2a more than conventional method and also more cutting
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[ 0009] Here, as shown in FIG 5 (c), if it is tried to sufficiently
mrror polish the chanfering portion | b by conventional brush
polishing, it is required to polish the edge surface 2a nore than
conventional nethod and al so nore cutting stock than conventional
one is required. However, if time for processing is increased,
productivity is lowered and it beconmes difficult to carry out

mass- produgt | with |low cost..Mreover, sha of. the edge_surface 2a
beconss uiErah s imaorRenEePhey IR ¥ e ad it ok Pearart £y e Tor
worsened i . Qf s ﬁ%ﬁpf i j 2 L0 S

shape) isgé%%%éd%ﬁ%ﬁrgtjhﬁeé?el t'h§£%ﬁl@??ﬁ‘é}%fggkpﬁmg&?én%?ggslzddﬁgggﬁgﬁge

for polishipgdlsd EB%Egt irrr{éa%usg—gg%giﬁ];grtgéﬁ%stﬂ D8y YL S “M?%&Svéf‘;

Therefore, saving area I mension of the ma

surface |gn WES R RIdR shhgAcdesh Weddhdie ud K3HING 4@ Rhere is a
SUMVARY

possibility that the disc cannot be used as a nmagnetic disc.
OF THE | NvESF1EIN 1 4 POdd ¢ TheF@indLity hes Preseited NYENGHSNi t$ SF NEHeat

providing a glass substrate for a magnetic disc and a magnetic disc
Wi th inprevetfetimbipoiyanedepakbbthy ianail-edhwd remupdol ishiagiad.
chanfering portion wth high precision and small cutting stock to
prevent sepeirtadr,oniof t3edi cutioingosasskums antcrwawddct dr inxhgeet hods
thereof. [0011] To solve the above-nentioned problem a

manuf act upehigshmieiddes dfrcepgldasadsitbsteffect areaxhmmgnéki madnssurface
i ncl udi ng an edge surface polishing step for polishing a chanfering
portion ptovi dberedoset esacing artermey depoedueed efidad thews sdrapddthe
gl ass substrate is characterized by that by use of an abrasive cloth
whi ch carm&in siunflacenésusegones corlder ®hen derigholadue, leading to

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

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

methods thereof.

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

which can be simultaneously in contact with the whole
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circunference of a chanfering portion on one surface side of the

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

de. |
ot her vior GLECEBITERTY Tark UABLPFLBE BTC1oR LGt (B AMReFeapner
br asi loth is i f tact wWth-t h ' i d
Theretor oEbE laeh A EYEL PSS ERTARELS U DabER ISP R Bph e 28
hanf er i [ ' f d t he ti to.
cqual | ze THE S BUNSRY B ERcTh Y SPBRGoRErR Ol Pt EdR P R

v th : . i i . it

Convent | onsy SoFrarrart B ot CpaT E RO har Yt RERY (Tl ole
harf er i na. . h , . . )
or 1 on oo B8R G Brec Cel S R T ror Tt S Rod i ehe por g e side
“relativeby ymyeyrd@ans,ddiatar@.ther of the abrasive cloth or the
gl ass substrate may be noved or both of them may be noved. Poli shing

in the present) immeant iend poBeivhatid seabishhBsuLNdtpd BIENRHASWSSBSS
substrates (batch process) but single polishing that carries out

pol i shi ngeDReurdfe 81e off08 IHanfhdtingr po aBdt faC bHEI Hig: fmidheddef, arn

- glass substrate for a magnetic disc including an edge surface

pol i shi ngotsitep Woakdspobohsniing camabé eta Mg b phitobn i @vndédion wiere
outer circunference of the disc-shaped glass substrate is '
char act ertlzechinadihat cAdmthbiasiveswtididy amtclethadth shapehahfenivey
“surface of a body of rotation with a circular cross section that

gr adual | ypehargesafdotmhareifocal at crospesethl®nthawiakg disi zeusimte er
than a circle of an outer circunference to a circular cross section
havi ng a ¢enderial o sheachriswimavpostiicones ey yom aorfared ane
chanfering portion on one surface side of the glass substrate, is
used, and®tHd%lFeEs Fémel behearil i3 dieageushpessacé hhe @@%ﬁﬂ/@ﬂ/
noved to- polish the chanfering portion in the edge surface polishing
step whi RPN br ¥OFGRVEF otBETAVSS ADLY dritb GEPTLFF B RP%H 0 TThE2 TR e

circunference of the chanferin ortion on one,surface side of the
gl ass suH%éi%ﬁQﬁd' in comparlsonpwgtﬁ'the conventlona{ configuratlon of

polishing both the edge surface and the chamfering surface
simultaneously with a brush, the chamfering portion can be
highly precisely mirror polished with. Here, “relatively
move” means that either of the abrasive cloth or the glass
substrate may be moved or both of them may be moved, Polishing
in the present invention is not batch polishing that laminates
glass substrates (batch process) but single polishing that
carries out polishing one by one.

[0013] Further, a manufacturing method of a glass substrate for
a magnetic disc iﬁcluding-an edge surface polishing step for
polishing a chamfering portion provided on an outer

circumference of the disc-shaped glass substrate is
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[0014] That is, using an abrasive cloth having a shape of a body of
rotation with a circular cross section which gradually becones |arge,
for exanple, a conical shape, a fusiform shape, a spherical shape, or
the like, the chanfering portion is polished. Thus, it is possible to
polish only the chanfering portion and therefore, it is possible to
mrror polish the chanfering portion with small cutting stock. [0015]
It is preferable that a portion which conmes into contact with the

hanf er i i on, h id f f th I b
chant f | 19,BOLLL 90 O Khe 00 5195, e o g gL asg 2 DS e bes
i f | at i it i_,s.of r. ti f th I .
R AT T e R R e

L Do S B B8Rt P PR VARI S e OB AL e

chant eri ”:919&”%#185?189 ERen Qne;side W faqqceovﬁerhh@in%tﬂﬁfextséﬁjéé rag e
Here, it 1s sufficient that only a portion 1 ch ctones 1Tnto confac
with the j rLi . : ri \Y ,

ool o STESUEE WO Lo08: O SRNET 1 £Ae P UG s RE AN whBkn

spheri cal comas At S RaRRact| #PAR]tHd chimBEeiBEAR £rifdlondeR Effface
abrasive cloth is pressed to the chanfering portion on the one side

surface ofiddeflaes gIubst abetrhbe, s Mded, BRPRNENAbERBALEr EDGLNh
portion passes through virtually the center of the spherical portion

i ncl udi ngandietsphglasal saosEryee POLé | pEladiee Thandesd ngo pedlish tie
provided with a predeterm ned angle to the nain surface (or the axis
of rotaticmmddrimepgkassnsitbhsheaidye $hefeteopslibdmdg beeporhidle thae
of the chanfering portion passes the center of spherical shape

i ncl udi npkbtws spherdledlh cdscastmeliténeeusly iprgsossi bite t bhhavehohe

| argest contacting area of the abrasive cloth and the chanfering
portion. dgheswifarenasefchaafaeEnigniogt pont tam dreonqueillfagrisidredt
polishing rate is inproved and productivity can be inproved. [0017]
Further, e |&kads t3iosdddsi-ve cloth may be rotated and the

per pendi cul ar fassing t hrough the center of nmain surface of the glass

subst rat el 3het k RB2hd Y 9 1PGLaR PHFaSEVEHe At R3VVBIR SNRPREGE BeLOdY
crossed with a gredeter i ned gngle. For the rotation of the a raiLve
cloth, tHe abPERFHRNCVOER Pt S ‘-ﬁ-&f EEFASSt FSF ATV P AT t BEAYPAESY
substratﬂénqy be rotatgg to cause the ahbra ivg cIothéroL§r¥ drﬁven.
In the glREEHIErTPe, “TnISFAR echﬁrﬁoéﬁcr?aﬁ FPPOIf Covds O Ry B aPe,
contact with the., abrasive cloth,. Ho r, .accordi Qthe .. .
above-neﬁii%ﬂ%%glgéi gﬁage, SNt hiE W%&%, A% chaﬂ%@éfﬁé portion is
polished. Thus, it is possible to polish only the chamfering
portion and therefore, it is possible to mirror polish the
chamfering portion with small cutting stock.
[0015] It is preferable that a portion which comes into contact
with the chamfering portion on the one side surface of the glass
substrate has spherical concave shape forming an inner surface
of a sphere. Thus, even if relative positions of an axis of
rotation of the glass substrate and an axis of rotation of the
abrasive cloth are changed, it is possible to maintain a

condition where the abrasive cloth is simultaneocusly in contact

with the whole circumference of the chamfering portion on the
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configuration, it is possible to expand a portion of the abrasive
cloth which cones into contact wwth the glass substrate. Therefore,

it is possible to prevent decrease in polishing rate and at the sane
time to inprove durability of the abrasive cloth. [0018] Further, the
per pendi cul ar may pass through the center of the spherical shape

i ncluding the spherical concave surface of the abrasive cloth and at
|l east either aqne of the %I S sgbstr%%s or .the abravae,cIotQ.n&g be
moved whi PB® £HESaHY $91 5P PUPSHEALE - wi FRTE he twhdsgtticlent

t he chanferin ortiaon.on_ the one. f.ace. si

the ol assCRbernat 4 BoFatr ¢ BRbadhu o br Cagl Bt 1A SrRb B thoor
rotatl on pesomss isane: shapes of el [anWAD the cohslo o ADe.

spheri cal “portion as ti rajectory: I'ng
£i L op. . . I Coh . . ¢
Co Ohn HAGR: 0B 228k aLle A28 oS! LD MOLE62obe bpnsartas

pol i shing.sate and, t.o.inprove durability of the abrasive cloth.
[0019] On a plain surtface including one of axis of rotation of the

gl ass subpggas £ 12nds e @AV enst AHECERE B A veOb 8beh BANBEAGEed

axis of rotation may be repeatedly wobbl ed while nmaintaining the axis

of rotatigs dme @ﬁaﬁl_fbh_}&ﬁggpoi@@o@@ﬂ €heOdnd k9 qepbarEsak PPrN0g10ks
the abrasive cloth including the spherical concave surface. This is

an exanpl supker£cd ) ajleectisym0fl ITihe ad $hef chanferoagheeatesnspaboes
foam [0020] Either the glass substrate or the abrasive cloth may be
suppor t edthedungh edahbedlyocHe eehyer atfaties sphieké cadt@syt vn vhojutbeg
other so that one follows the other and noves relatively. This is a
confi gur ath®nspkanptel okconebati wormive .of Thee glasfesirhstpateieamdishe
abrasive cloth. Due to the load, the other follows and rotates in a
del ayed nprererded willtdt a prolsdsitienginedcangiedoote e imesurfaee nisvethad
is carried out equally on every portion by changing the position.
axis of rotation) of the glass substrate. Therefore, when the
normal line of the chamfering portion passes the center of
spherical shape including the spherical concave surface, it is
possible to have the largest contacting area of the abrasive
cloth and the chamfering portion. Therefore, the chamfering
portion can be equally polished, polishing rate is improved and
productivity can be improved.
[0017] Further, at least the abrasive cloth may be rotated and
the perpendicular passing through the center of main surface
of the glass substrate and the axis of rotation 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 rotary driven. In the glass substrate, only

the chamfering portion comes into contact with the abrasive

cloth. However, according to the above-mentioned
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[ 0021] Here, in the present invention, "relatively nove" neans that
at | east either one of the abrasive cloth or the glass substrate is
rotated, noved, rotated and noved, or at |east either one of the

gl ass substrate or the abrasive cloth nay be rotated while the other
is noved. Moreover, the "nove" includes "wobble". [0022] A polishing
apparatus for a glass substrate for a magnetic disc to polish a
chanferi ng ggrti on,_ pn an,out.er ci r%ﬁ? erence of di sc- shaped gl_ass
subst r at e“PRITAAFACI R 2&8 By iBRS L0 sEBRERGt & RPFortt ngt ukie
for supporfing.the_substrate in a.Qtatable mnoper, an abrasive cloth
havi no. SpReFTEaTe SRR T apRe? At RORE sns QA TR AR F B
can be si sl.y | . i 0 cire ence. o

chanf eri ngy%)%‘?ﬁ?%%’ &Bl’fl: %%g%%géga%u% %’%& o%‘ t}tl@eeélg AU lgl [ﬁ)og{lr ate? %rah%e
abr asi ve [ It P £ IV [

r ot at abl eg‘lﬁr‘gtﬁﬁeﬁggﬁﬁlgaﬂg“o#?éﬁf‘%oi’é %%?\ll?ﬁt p?@ﬁl& %Dn%%‘g? cloth.

suppl yi ng[@@iéf*ﬁmm,ufth%n%éfﬁéﬁ@i%\%ﬁ&%ic §s97ak el Wekh ckheer

chanfering portion and 'the abrasive ording to the present
i nventi ongfithd §pH@§§_bQi%Hébe@@hb%d@ﬁ%;)&:ﬂé@ﬁﬁ@@ﬂéﬂ'dkﬁldép\fé Lo rapd
therefore, it is possible to mrror polish the chanfering portion

highly pregi sgbyaphhbisaubl ottt 4h00a6t 06Kst ef O8L8] oke NBAUEREL Bl EBY
nmet hod of a disc-shaped gl ass substrate for a nagnetic disc according

to the presiestraty it the dbicisidesc doth assy Selbiiveat ®#hhayidg: abrasive
chanfering portion on an outer circunference side which fornms convex
surface. &bottin éxanpl ecofithbe eadmhextisar WAcke Hecsunrfeaeaceamharkea
shape that follows the spherical surface which can be sinultaneously
i n cont acthamférivpl pociionnfoer etloe ohet hmrdizard esidy pdrttilon. glhas,
when the gl ass substrate is grasped by a latch or the like, retention
capabi | i tyubsierate nt Thaigndshaadtrageptopere musmesd: pdsithieoaxis of
accuracy can be inproved. [002;% A manufacturing nethod of a gl ass
subst r at er¢ert fonrbgeores dpre-skaprdiorgseetehd gameyéhh the @fNtex P35
characterized by form ng at | east a magnetic |ayer on the surface of
a gl ass sUPRtSRASF ! ROFEARBL R iR CTobbg HRISHLEIRE aBGFeXReRti bRed
manuf act uri ng nmet hod of the gl ass sub%trate for a magnetic di

i,SC.
Thus, it FRIPIBIBRT IMuPEctare 8T nblRetR A& Wiith %’gﬁﬁf‘egé’és
eneratigon of sodi um ot assjumon.the chanferin orti,on on outer
O r cunt e de St 85sBNE GLatR BhpbFrAGE rarion SapRRdpidh BRevenE
substrate,for a nmagnetic di.sc according.to.the present.invention_js
char act erfSEFHIF LHAP G HI TR aghd 10 LIDer PsoharRbatoy §° the
di sc-shap rate and a chanfering portion on outer
ci rcunference side of 'the glass substrate forns a convex surface

ol Low oSS PR eply suaME S LIGR ol Sanabe, S NERIEL)

one side sk fAGR OE bR rghassnd Uit k8k8sive cloth enabled to rotate,
another axis of rotation may be repeatedly wobbled while
maintaining the axis of rotation to pass through the center of
the spherical portion of the abrasive cloth including the
spherical concave surface. This is an example where trajectory
of the axis of rotation becomes sector foam.
[0020] Either the glass substrate or the abrasive cloth may be

supported being enabled to freely rotate, while rotary driving

the other so that one follows the other and moves relatively.
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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 inproved. [0026] A manufacturing nethod of
a glass substrate for a magnetic disc including an edge surface
polishing step for polishing a chanfering portion provided on outer
circunference of a disc-shaped gl ass substrate according to the

h db o] i
present | BKERLLOn, L sharselechoadn 10l an alnas g cloLh
f h f
L Sur | S66s ELUEa nd e 01, e edge BE! S sl Al WIS ooy

and the apgsiye %&%@aﬁg 16 9 835 8URSHARE: U Bl AT MalK e

to polish. t ering portion. in su face

roughnesscipri8g oL 1) %q%%@@&%nafl%fa%hgar&&m%&sm&gi A edery

chanfering portion of” a disc-shaped glass substrate i a range

of 0.001 nggioﬁe§? R idigportion can be unifornly
mrror surfaced with such a high precision, it is possible to nore

surely pregent] $RP®, Al hoth®breedndMdrePtcss M uelat | 0028 InAeComdiang
to the present invention, for exanple, it is possible to highly

preci sel ythatrat b®¢$sheitusxﬁnnéeﬁﬂrnhquﬁnaQva thostabl thet ghgss
stock even-if the substrate is small. Therefore, it is possible to
prevent sephsttaon D¢ sodiedom@paidssiatated amor opeedel babieki fgaand
durability and at the sanme tinme possible to inprove circularity of
t he out erettheurdrer edcehe glass substrate or the abrasive cloth may be
rotatedwhile the other ismoved. Moreover, the “move” includes
“wobble”,
[0022] A polishing apparatus for a glass substrate for a
magnetic disc to polish a chamfering portion on an outer
circumference of a disc-shaped glass substrate is characterized
by including a substrate supporting unit for supporting the
substrate in a rotatable manner, an abrasive cloth having
spherical shape including a spherical concave surface which can
be simultaneously in contact with the whole circumierence of
a chamfering portion on one side surface of the glass substrate,
am abrasive cloth supporting unit to support the abrasive cloth
in a rotatable manner, and a polishing solution supplying unit
for supplying polishing solution including abrasive grain
between the chamfering portion and the abrasive cloth.
According to the present invention, it is possible to polish
only the chamfering portion and therefore, it is possible to

mirror polish the chamfering portion highly precisely with

small cutting stock.

10



and processing accuracy. BRI EF DESCRI PTI ON OF THE DRAW NGS

The

vari ous features of novelty which characterize the invention are
pointed out with particularity in the clains attached to and form ng
a part of this specification. For a better understanding of the
i nvention, its operating advantages, and specific objects attained by

its use,
descripti

preferred

a polishi

reference should be had to the acconpanying draw ng and
Ygggghter in which there is illustrated and descri bed a

PEAPUSACEREL P ARETIOGhOE [GrR&S TP APGH &t 35t SEREFEPRENG

. W FIG 2] A Vi f | ai ni el ati
et ween ot GF FeBCTUBELT A 6roG A ChOPEE ARG UhV Sty 2 JBCePdeR
[FIG 3] A viewf o explalning,an eXapl &l A% QidIe, SR LuEgtien

of the abra

Frve~cl
circumference side which forms convex surface. As an example

of the convex surface, the surface can have a shape that follows
the spherical surface which can be simultaneously in contact
with 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.

[0024] A manufacturing method of a glasé substrate for a
magnetic disc according to the present invention is
characterized by forming at least a magnetic layer on the
surface of a glass substrate for a magnetic disc obtained by
the above-mentioned manufacturing method of the glass substrate
for a magnetic disc. Thus, it is possible to manufacture a
magnetié disc which suppresses generation .of sodium or
potassium on the chamfering portion'on outer circumference
side.

[0025] A manufacturing method of a glass substrate for a
magnetic disc according to the present dinvention 1is
characterized by that at least a magnetic layer is formed on
a disc-shaped glass substrate and a chamfering portion on outer
circumference side of the glass substrate forms a convex surface
following the spherical concave surface which can be
s;imultaneously in contact with the whole circumference of the

chamfering portion on one side surface of the glass substrate.

1l



[FIG 4] A view for explaining another configuration for expanding an
area of an abrasive cloth which can be in contact with the chanfering
portion. [FIG 5] A view for explaining a conventional outer

ci rcunference edge surface polishing apparatus. [FIG 6] An enl arged
view of a contacting portion between the abrasive cloth and the gl ass
substrate in FIG 2 (b). The Best Mode for Carrying Qut the C ainmed

et o908 e LS THOTE 1% Moty b0 ek hod o, 29125
retention capability, certainty, and handling property such as
position accuracy can be improved.

[0026] A manufacturing method of a glass substrate for a
magnetic disc including an edge surface polishing step for
polishing a chamfering portion provided on outer circumference
of a disc-shaped glass substrate according to the present
invention is characterized by that an abrasive cloth which can
be in contact with the chamfering portion from the edge of the
main surface side to the edge of the edge surface side of the
chémfering portion in radial direction of the glass substrate
is used and the abrasiwve cloth and the glass substrate are
relatively moved to polish the chamfering portion.

[(0027] Thus, :difference in surface roughness in the whole
circumference of outer circumference of a chamfering portion
of a disc-shaped glass substrate is within a range of 0.001 ym
or less. Because chamfering portion can be uniformly mirror
surfaced with such a high precision, it is possible to more

surely prevent separation of sodium or potassium.

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

time possible to improve circularity of the outer circumference

12



the present invention will be explained using figures. FIG 1 is a
view for explaining a polishing apparatus and FIG 2 is a view for
explaining relation between a glass substrate for a magnetic disc and
an abrasive cloth. Nunerical values in the follow ng enbodi ment are
exanpl es for easy of understanding of the invention and the present
invention is not limted thereto unless any notice is added. [0030]
The poli shing qg arafus shown in FIG 1 is a single polishing nmachine
for polisAPAPEOGRSRENE BTHERY 11 one by one and includes at |east a
substrate supporting unit 10 and an abrasive cloth supporting unit

20. Moreover, when polishing solution is supplied to polish a glass

Supply uni t 14, Pol | SHEGH BB o Rmren cRaRINGS ) o ng "

sol ution is notyes gﬁg_jj{?&,‘dsy f'eia%kgg 8P A1 APTASINE SL3 gt%%gtgrez)%%

polishing a gl ass strat &€ such as al'ummfa;® céri um oxXi

oot o iphilsteaeroitsetnl OB fobin subey g okl it

target of po i ng has a round I nner ent er

out er i 1 ¢l S ENC NALJ Ik @l 80pha8 BrTOUNY shapers Fher gl or gort e

gl ass substrate 1 has a toroidal and discoldal shape, as shown in

FIG 2 (apetddeuadbesrahbeHyar encenpention, %t!s%é@@@iﬁ@aadgﬁta%es,
surface 2a which is virtually vertical to a main surface |la of the

gl ass subghd afpredli fAikd cpHakter A figa PRsd KNS t8buPs pvi R e dehbusides
of the edge surface 2a. The chanfering portions 2b are provided on

bot h endshad tiohehé RRRIONDRING 1 Agvd f dw ith o b MR ey i Hieredmat 480)id dhibk
main surface la (or to the axis of rotation)
there is i1llustrated and described a preferred embodiment of -
the invention.
[FIG. 1] A view for explaining a peolishing apparatus.
[FIG. 2] A wview for explaining relation between a glass
substrate for a magnetic disc and an abrasive cloth.
[FIG. 3] A wview for explaining an example of the other
configuration of the abrasive cloth.
[FIG. 4] A view for explaining another configuration for
expanding an area of an abrasive cloth which can be in contact
with the chamfering portion.
[FIG. 5] A view for explaining a conventional outer
circumference edge surface polishing apparatus.

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

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

The Best Mode for Carrying Out the Claimed Invention
[C028] An embodiment of a manufacturing method of a glass

substrate for a magnetic disc and a magnetic disc according to

13



of the glass substrate 1. [0032] The substrate supporting unit 10

i ncludes a holder 11 for supporting the glass substrate 1, an arm 13,
and a torque converter 12 having predeterm ned | oad for connecting
the holder 11 and the arm 13 in a rotatable manner. , The hol der 11
is configured by attaching a base body of hard resin such as Derlin
(Regi stered Trademark of DuPont) to resin foam such as pol yurethane.
When |iquid such as water is applied to this resin foamto attach the

gl ass sub&PPaPESISNE NN LR irildc Bet xRl annet nes e slsl SRt  afé Gt
wi |l not cone unstuck and can he strongly naintai ned. The .torque .
bonver Cor L1b% ba e Faf IrtiEoing R GO PLih e Aot e e BRdantears &
gives load to di%ectio of .rotati.on 13 is fixed,tqQ th

. TIh 3
Potation BfVERL Fof CEELEIHAIG 46120081 BeCRERD e Ut GpPsteate for
d i bed_I| at ) . b Y2 | i i ,
suppor t s ATt ARE a8 MU kb B2 AR e BBl i e
cloth 21 Egpl yges. R.SRNRRLSR o CONAYR IR FhPIS) BENG AN ODELing of

surface of "a Sp e and Is rotary drrven ape

spheri cal  GONGAMG PR LAA FRY P46 sRLe Vi fedh QY 1kO0n8t PO ;ﬁ’g%?gto

cones into contact wth the glhass substrate 1 and portion oes

not cone A 8s§0MhACkoM &d thesgiaps substrate 1 may not be spheri cal
as shown in, for exanple, a plain portion 22 sSupported by the
abrasive ¢hosh] supgOpbl Dghimit agPatat it Ghdwn Oln abr@si veisl at BiAgYe
not be provided for that portion. Mreover, a support shaft 24 for

t he abr aspyeishbid mkcHia®s dobgpghisiaidigist @lagda i tirale thenalashee
cloth 21 can be approached to or distanced fromthe substrate
supporti ngndnitclddes Ast ndast ad safb st teébrsappoe tdhot kn2t, 10eand &oam
such as pol yuret hane can be used. As described |ater, the abrasive
cloth 21 sbrativeecoistly stppes tilmgoucdnt 20t  Waeonmsad, e whienc poflésbnog
of a chanfering portion 2b on one surface side of the glass substrate
1 (refer solWimn is(pupprliedis)pahidxpl ahats snbekrhtbe Yiapaléshang
case where polishing is carried out_using the polishing apparatus
havi ng t hePRHHVRUSERRY ohedl eeff # gRPAL sOANT FPebEtiomesyPaby 8ObEt L4t e
1 is attached to the holder 11 and the abrasive cloth 21 is raised,
Then, thePephehiRARRIG AT ISBIPaERIGN icoAeROL IR MAUtL 1A H St Rt

he. whol cSEPPELAt LY LG PR GRMn? BFRRGYROTTT ioh “B52 FREnPOMREPAnS
Cipply unk 191805 REbREYEr 5P "R, GARRERS obaFouRna=ABPasroe ErHt
[0035] THEATTY o R gt it R ng portion 2b, it is
Curting st ML Thalby FReplEata T En 00 FRAE BT BerdoHTRY hes 4

this glass,sybsttale Hoid Fhiﬁl RQssid g &0 aﬂﬁ?ﬁﬁnbbgéléa\%g%Eﬁx:ﬂﬁ&?f:ence

sodi um or potassiumfromthe chanfering portion. reo ,

conpari sofo M {dh HOra 1AMRLE. ot NG GRPEsRIpPO! | TR rBYcUSa i 81ass
brush, processing tine can be shortened because the cutting stock for

mrror podiisdt fkd hen£hant &Fé W PARH Pl daSl SABbE PlasABHo RGO,
productivity can be increased. Further, circularity and processing

accuracy of (4he eTige sutdaceiteunbedicd Ndreinned becausees hen edge
spherical concave
surface 2a which is virtually vertical to a main surface la of
the glass substrate 1 and chamfering portidns 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 main surface la {or to the axis of rotation)
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surface 21 can polish only the chanfering portion 2b. Therefore, the
circularity or processing accuracy is not decreased. Further,
processi ng accuracy of the chanfering portion 2b itself is high and
variability anong substrates is quite low Further, the polishing
surface by the spherical concave surface 21 conmes into contact with
only the chanfering portion 2b. Therefore, droop of the chanfering
portion which occurs i n conventional brush polishing does not occur

and the '8%' %gsggbg%Fééhlgropp does not reach the main surface

| a, making | di stinct between the chanfering

portion 28 gggg ﬂ? ”%l}ﬁ‘si,sfﬁtfea% ?%rt-ﬂ?@r L%em‘é&'ﬁé‘fﬁ&eseag ih%q.ct%y a1

the saving are mal n SUF eS|gne nenory capam

be Obtainﬁgr@§1 ftfﬁgﬁﬁgpgiﬁgge B r§@ée?8%§6?ngen ; Qo&@ﬁe

case of the conventiona ass

substrat ecdnisrfofated iy ihhe pﬁ%&%ﬂe&%m‘é@“cﬁfa’a Sgi f a@@nﬁéctiﬁ& %@55
substrate 1 is rotated in a“del ayed manner by the torque converter 12

and by thhsldetayl shiietEBasthRriNgnPeridtita# d mafR¥ed arkk Hased1to
the chanfering portion 2b. That is, although only the abrasive cloth
21 is rotasycehifMpirdy WnatdHcHing aobase, be@sidi HardPhasdn elchhes
gl ass substrate 1 to the whole of the apparatus can be changed and it
i S possi bberln efRendiys pddds TrademabR| €f Ouramtfetencesbii fdwn such as
chanfering portion 2b on one surface side. [0037] Moreover, when
pol i shi ngpodyuretisane| t Mrenodd qufidt sachl asswatibst iat ephldedt he this
abrasive cloth 21 is noved while the perpendi cul ar passing through
t he cent eresintinamltasstsabbt the @lbgmassestrateugh thankentcesusfache
spherical concave surface 21 and condition where the abrasive cloth
21 is si nﬁ?lﬁ%ﬁ%usﬁlw il agehsabstuptle Lhelhhotet dameumnetesde 288 €AB
chanfering portion_is maintained. For exanple, by mnbbllng the arm
13, rel at?GeSpoerei v nmBintatnegi s BHe r R BIYOC R YRR | b4 skeEBSt FABe
1 and the |s oLirotatlon of e abrasive cloth 21 are, change

o]

t he presefhf ‘é%hlb bnéﬁt a o’%’l ¢ rrea.q?:éwfl&@e ance 1A h @ e a%’% o1lw
Gubet rar S ar €T DG G CaB! CHiSRRe S e BAFESoF0 s LT AL
Jur face 20 TREeerol BRRE AT R oPoF e ol o PR Grn RRESY
Porce wor IROFAE ke cbi8lve HuDSGhoo ey LuREE0R0 SEBGHEE B
spheri cal jconcaye él%ﬁtﬁl%sl % th?s A¥LB1 8 md A& | Oppaf abk}ssgkrasglot

substrate lis i1nevita uste to pass through the center

the SpherZP%hc@.Qﬁ@@V‘PséHéfﬁ@@l ¢bnclie (F‘Jﬂﬁ%n ForhPnd@h 1GEES8aEYake
control the position of the arm13 and it is sufficient to have the

arm 13 suppof tRhdde bhe $9PBSFAFPUSRA b8 Hhotde Enablee@deo offr erbY

rotate and to be wobbled so that the trajectory of the supporting

shaft 13asglesel cdecorieBfE W tig eRRCeRt brevedeal endl tbeaspbem@ﬁl
concave surface 21.

which comes into contact with the glass substrate 1 and portion

which does not come into contact with the glass substrate 1 may
not be spherical as shown in, for example, a plain portion 22
supported by the abrasive cloth supporting unit 2o in FIG. 1,
or abrasive cloth may not be provided for that portion.
Moreover, a support shaft 24 for the abrasive cloth 21 has a
height adjuster 24a so that the abrasive cloth 21 can be

approached to or distanced from the substrate supporting unit
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[0038] At this time, because a part of the abrasive cloth 21 which is
in contact wwth the chanfering portion 2b is the spherical concave
surface 21, even if relative positions of the axis of rotation of the
gl ass substrate 1 and the axis of rotation of the abrasive cloth 21
are changed, it is possible to always nmaintain a condition where the
abrasive cloth 21 is simul taneously in contact with the whole

circunferﬁﬁce of the chant riqg otion 2b_on one surface side. Here,
any form of -t H¥ JBL&S BF ot ZPTEH 5o CHSER Oht yE3F1R HO 3R SLiCHn 2 8¢
t he abrasive cloth 21 which comes into contact with the chanferin

bort Lon- SBTESESHIRTE 10 A COTRE o K R0 dRe e etar B SpEag L Te
sphere. T rijphery, t xS, of rotatjon of the abrasive cloth
21 does n%?oglgne??nt%u@{)lrﬁag)cto vsvll h 8%3%?&%%%0 pocr 15617 b""alr%l WLOEG

therefore.; %@ngﬁfé&?&ré’f réa%éﬁxgglfg%ggr}ﬁhgg%ﬁécgﬁsfkga%rq%g‘é%&faﬁﬁ shgun

in FIG 1, rasive clo hem spheri cal

~and bowl shapg, apfs SONGHLCala Tl 4GR A9ed N cheoPigY) ded Lo a
Ich do e c

portion S not cone Into contact with th anfering portion

2b.  [0039%#8) MRNP186harEBY ey DY X RARENErt D& A LFnfret B81ishing
spherical concave surface 21 which comes into contact wth the

chanf eri ngs peitirged2bput t u'sin@ost?demﬁql?sk@i&%ﬁﬁbpﬂ@ﬁt%s%dﬁng the
polishing rate and to i nprove productivity. reover, because

dur abi | i t yheFethenttbsmsd wordioiraionsphei ten) waneawe ssyubaeead)1is
inproved, it is possible to reduce production cost. [0040] Here,

usi ng Fl G s 2tthrhedn:exhkdraideanl Walnld biee gbvresiot aledtdt Pbn bebiwed.
the outer circunference portion 2 and the spherical concave surface
21. FirstThemditdde sphefithd cinaawieasucfass-Secbimen it lmentpledr wiah
portion 21 is set to be larger than the radial r0O of the outer

ci rcunf eree eoyian iQr e nehse phetiphe? i bala ddnddve sanhaceand is
simul taneously in contact with the whole circunference of the
chanf eri ngre®¥¢d div Mrcowhere siveumferercylebshousberdesing pookipn

Further, when the abrasive cloth 21 i.s pressed to the .
2b. Then, while polishing solution (slurry) is supplied from

the peolishing solution supply unit 14, the motor 23 is driven
to rotate the abrasive c¢loth 21 and the spherical portion 22
to polish the chamfering portiocn Zb.

[0035] Thus, by polishing on the chamfering portion 2b, it is
possible to 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 1s possible to prevent
separation of sodium or 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
is smaller and therefore, productivity can be increased.
Further, circularity and processing accuracy of the edge

surface la is not influenced because the spherical concave
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chanferi'ng portion 2b, the normal |line of the chanfering portion 2b
virtual ly passes through the center 27 of the spherical portion

i ncludi ng the spherical concave surface of the abrasive cloth 21.
Appr oxi mati ng on an assunption that the surface of the chanfering
portion 2b is a truncated cone, it is possible to nmake the contacting
area between the spherical concave surface 21 of the abrasive cloth
2land the chanferjn orti,o 1,ﬁTIar gest when the narmal I|ne of the
chanf er i na%gﬁﬂa&ﬂr B&%&égc’c Yoush CRRBLEEAREPOFEIOR dpherheaetore,

portion. OSSI ble to evenl?él gO“Sh the chanferin

bor 1 on 26 B TN 2ot hE-BHEET NS SEOCKTERY oot . Thr SRbraased.
duct { b d. f t h t act
produc i Vi ¥ﬁﬁ%9 ro%%r %a% a re%ero, i e cO %gfnégﬁgg %SP ?E

| ar ge, p0|S|ngrtecan i

Pooki ng at eReLgaed el sﬁfg%ﬂaﬂi%%%v [a%%ﬁf?ﬁa%%%? 8L 0FS AT aow.
outer ci r@uggﬁéfn%eoﬁé;wxﬂ @@Mgcg%%gﬁ%;@e Surcgég(g&g@&v%gh&%a%e

follow ng t surface o pher i cal reover

in a magneti coflbgCihnel udhndcthg; ghasglsubpkr %h%m%e?ﬁn?’“b%?t%n 2b.
magnetic layer is formed, a chanfering portion having the sane shape

i s fornmedrhdbdserbecavsept be ehantﬁamﬁgrpﬁ?tF@Btzénhaﬁléhcee&aés in
surface, it becomes easy to grasp it ch or the like and it

becomes pesaiéheital mrte poandhing cpcséwefottyoaugb #5d HHeABhlF ti¥nce -
assuredness, and positioning accuracy. [0043] FIG 6 is an enlarged

vi ew of aceostddiy n@eparboprddet weenréseh alileanbya €hofic@ gnflaklifg
gl ass substrate 1 in FIG 2 (b). According to the manufacturing

met hod of ia mhssiblsubstehtar fyodisaimagiettiweah sheofhdmfe pireseotiction
enbodi nent, it is possible to evenly polish the chanfering portion 2b
f or med betivend the malige ssufhaecl{ walhesafbaee)widthwitr eatrirgavey ohe

t he di sc-shaped gl ass substrate 1 and the main surface Ib (main
surface oppvsngeater ihdihe gainaserfagefbs, tdasignsce memocynftapendey

can be obtained as well as memory area can be expanded compared
to the case of the conventional brush polishing.

[0036] When the glass substrate 1 is rotated by the spherical
concave surface 21, the glass substrate 1 is rotated in a delayed
manner by the torque converter 12 and by this delay, the
chamfering portion 2b is moved and pressed to the chamfering
portion 2b. That is, although only the abrasive cloth 21 is
rotary driven by one driving source, position (phase) of the
glass substrate 1 to the whole of the apparatus can be changed
and it is possible to evenly polish the whole circumference of
the chamfering portion 2b on one surface side.

[0037] Moreover, when polishing, at least either one of the
glass substrate 1 or the abrasive cloth 21 is moved while the
perpendicular passing through the center of the glass substrate

1 passes through the center of the spherical concave surface
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[ 0044] Specifically, as shown in FIG 6, the abrasive cloth 21 can
polish an entire area of edge surface 21 froman edge 30 on the main
surface | b side of the chanfering portion 2b to an edge 32 on the
edge surface 2a side in radius direction of the glass substrate 1.
This is because, although the abrasive cloth 21 has a spherical
concave shape, when seen microscopically, it can be regarded as a

[ |1 | ai lj.shi nber.. [0045] Thus, di h
v el 1Y Blala ol pg REIb LOOSEL Ths aseor R b e
whi | ' h b [ | ot.h. 21 to_be | t h d 30
ARG IR B SR e G DL
th hant er.| I on. hy d f J f
(e chant GELPgROrA B0 A1 2098 UL LB6E: Ol SR ELIEWILLSRCR¢

prect ot on - TheL 68 i diorl 5 RASSL LG JHRIA 0 PLNPE BYENSupst pare

separation of sodium or potassiumifromthe I'ng” por

[ Enbodi mentdng the axiebei A deion B8R @HPeE LA o1 JENYH agtdbhAg geqg.

nmet hod of a gl ass substrate for a magnetic disc and a nmagnetic disc
to which theci¥ gs@MentN¥RBbEORhE, aRPIHhRdpIhEh fer e aimatdhdilethe

gl ass substrate and for a magnetic disc and the magnetic disc are

manuf act ugeds & @ofBENBHI €f @heCahays g @1BLAIEL eiHcngdisPeotation
of the glass substrate 1 is repeatedly wobbled while the axis
of rotation of the glass substrate 1 passes through center 27
of the spherical concave surface 21. Therefore, trajectory of
the axis of rotation of the glass substrate 1 is sector form.
Specifically, because centripetal force works between the inner
hole 2 of the glass substrate 1 and the spherical concave surface
21, the axis of rotation of the glass substrate 1 is inevitably
adjusted to pass through the center 27 of the spherical concave
surface 21. Therefore, it is not necessary to control the
position of the arm 13 and it is sufficient to have the arm 13
supported by the supporting shaft 13a to be enabled to freely
rotate and to be wobbled so that the trajectory of the supporting
shaft 13a describes an arc on the concentric circle of the
spherical concave surface 21.
[0038] At this time, because a part of the abrasive cloth 21
which is in contact with the chamfering poftion 2b 1s the
spherical concave surface 21, even if relative positions of the
axis of rotation of the glass'substrate 1 and the axis of rotation
of the abrasive cloth 21 are changed, it is possible to always

maintain a condition where the abrasive c¢loth 21 is
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such as a 0.8-inch disc (inner dianeter 6mm outside dianeter 21.6nmm
t hi ckness of plate 0.381mm), a 1.0-inch disc (inner dianeter 7nm
outside dianeter 27.4mm thickness of plate 0.381mm), or a 1.8-inch
disc (inner dianmeter 12nm outside dianmeter 48mm thickness of plate
0.508mm . Moreover, the glass substrate and the disc may be

manuf actured as a 2.5-inch disc or a 3.5-inch disc. [0047] (1) Shape
processing step and first wapping step First, alumnosilicate

Pody ol ECTSt HEREPIF 5 e BRSRLBat S o BRSLE) Sees e EEne nkbe
i sc- shapet e el P 67 g EhEEReS o SR g i TobRd] ALY
ohoel 1 1o SRR RURE2LERY B GRS o it bRt R R bR
el di ngt ER T TACRtr Er T GOraR L GBI e e S e anhEtApe

vei ght of A, 203, 3 95 Ig&?f@tﬁ a él 8‘?1'185'@? Oufnci-”fgggl(s)t & B ce of

percent by wei ght of Na20, Is use 0048] Next, mal n surfaces

of the plA@h@aSS THe WAARHRT S PEBESSE: & ef%&ﬁbé@-@{@%%%@@

glass material. The wrapping process is carried out by an apparatus

for both susfReasqvesppbGonsl MELH! AieiAlty wil€Al cHEBRFER SdNe idhuph na
system | oose grain is used. Specifically, wapping platen is pressed

bot h froma®phardrbetl ameopet hshet wheyPeastaiwpbrdisg F3.Ui Boreover,

containing | oose grain is supplied on the main surface
as shown in FIG. 1, the abrasive cloth 21 may have substantially
hemispherical anc_:l bowl shapg and spherical surface need not be
provided to a portion which does not come into contact with the
chamfering portion 2b.
[0039]. As mentioned above, by expanding the area of the
spherical concave surface 21 which comes into contact with the
chamfering portion 2b, it is possible to prevent decrease in
polishing rate and to improve productivity. Moreover, because
durability of the abrasive cloth 21 {spherical concave surface
21) is improved, it is possible to reduce production cost.
[0040] Here, using FIG. 2 (b), an explanation will be given of
relation between the outer circumference portion 2 and the
spherical concave surface 21. First, radial rl of the circular
cross-section of the spherical portion 21 is set to be larger
than the radial r0 of the outer circumference portion 2 so that
the sphericai concave surface 21 is simultaneéusly in contact
with the whole circumference of the chamfering peortion 2b on
one side of the glass substrate 1.

[0041] Further, when the abrasive cloth 21 is pressed to the
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of the plate glass, and they are relatively noved to carryout the

wr appi ng process. By this wapping process, a glass base materi al
havi ng snooth main surface is obtained. [0049] (2) Cutting step
(coring, form ng) : Next, using a dianmond cutter, the gl ass base
material is cut and a di sc-shaped gl ass substrate is cut out fromthe
gl ass base materi al . hbxt using a dianond drill, an inner hole is

formed in the_center ezrpﬂa}?s substra,tetoformatorlc gl ass
subst r at ecfe%ﬁlffgag P*Fﬁ*éﬁon et PR PPEHA dridifcRE &a&ecfﬁw#%él%ﬁarsa%r

L CuT or S0 00 ARS8 B OB 2 tharony 91 DA oL 20
portion including the spherical concave surface of the abrasive
cloth 21. 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 conc.ave
surface 21 of the abrasive cloth 21aﬁd the chamfering portion
2b largest when the normal line of the chamfering portion 2b
passes through the center 27 of sphericél portion. Thus, it
becomes possible to evenly polish the chamfering portion 2b and
to minimize the cutting stock thereof. Therefore,
productivity can be increased. Moreover, i1f the contacting
area is large, polishing rate can also be improved and in that
sense, it 1s possible to improve the productivity.

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

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

According to the manufacturing method of a glass substrate for
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(3) Second wrapping step Next, on both surfaces of the glass
substrate thus obtained, second wapping process is carried out in a
simlar manner as the first wapping process. By carrying out the
second wrapping process, it is possible to renbve m nute convex or
concave shape formed on the main surface in the cutting step or edge
surface polishing step, which are precedent steps, in advance and it

b | bl 1 ni foll ow | i shi ,of, th '

Surface | A BPERGH S FAT0R fof PE ﬁ%“?g?bggal]'wg?%?g%i%gplsﬁﬁ&ﬁéfgsg‘é'ioﬂlghmg
t, f f .out I 2 t

subst r at ee‘.’gg%%ﬁ"?%g’gﬁ éllg'lg rcgtcafenft%ﬁégéoéger%ggffﬁqc P ﬁBYO"?Eﬂg‘glegegag

step

surface (wall surface) of circumference of the disc-shaped
glass substrate 1 and themain surface 1b (main surface opposite
to a main surface 1a) for the whole circumference.
[0044] Specifically, as shown in FIG. 6, the abrasive cloth 21
can polish an entire area of edge surface 21 from an edge 30
on the main surface 1lb side of the chamfering portion 2b to an
edge 32 on the edge surface 2a side in radius direction of the
glass substratel. This is because, although the abrasive cloth
21 has a spherical concave shape, when seen microscopically,
it can be regarded as a virtually plain polishing member.
[0045] Thus, according to the present embodiment, it is possible
to polish the chamfering portion while causing the abrasive
cloth 21 to be in contact from the edge 30 of the edge surface
30 to the edge 32 without omission. Therefore, the chamfering
portion on the edge surface of outer circumference of one glass
substrat; can be mirror surfaced evenly with high precision.
Therefore, it is possible to more surely prevent separation of
sodium or potassium from the chamfering portion.
[0046]
[Embodiment ]

Hereinafter, an embodiment of manufacturing method of a
glass substrate for a magnetic disc and a magnetic disc to which

the present invention is applied will be explained. The glass

.substrate and for a magnetic disc and the magnetic disc are

- manufactured as a magnetic disc having a predetermined shape
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i ndependent|y before polishing the chanfering portion 2b. A polishing
met hod may be, for exanple, the one described in the Patent Docunent
1 by which a plurality of substrates are polished by a brush

si mul t aneously. However, this requires lots of cutting space.
Therefore, a single polishing nmethod described in, for exanple, the
Pat ent Docunent 2 (Japanese Published Unexam ned Patent Application

No. 2002- 219692 b . [0052] Sub tly, th hant €

portion 2BYFR ‘?\% ﬁnﬁgsﬁgpggﬁ‘gﬂs‘{)yﬁ@]@% l;ﬁ g‘glgo -né’d’?cisgﬁ%ddgr@i“ggﬁ?:ng
1o gy BB VT ATREALE, 70 ALECSEETES i

i nf t hant er.i ti | bst I
0. 001 m ol FagEer TR’ A S e AR - SO SR erEhe s
cl eansed ?“% 1%@* e o BY Hhh§'ﬁgﬂed§¥5fgﬁ?ﬁn§9l g?EhQQeJ?t?Emt hgume.gggge

surface o e gl asS " subsfrate i's processe avé-a mrrbr sur

condi t | Ond}‘g‘ée&h&@efaﬁ‘sﬁﬁ?vﬁﬁﬁcﬁﬁgé‘é a&kogéﬁﬁesﬁgbﬂghﬁg.p%é?é&’}fg}:, [ PRa3]

Here, int pr esent enbodi ment, an e anatl on wasS given Oof a case

where t h%?&'@@ S 3%8 2anhS RO $ReHa | g hafl¥abPEreBaE & bNY-inch

portion Is polished thereafter. However, the order is arbitrary

and the chagéestng Poviiun gy be polished first and the edge
surface 2a may be polished thereafter. [0059] Next, the inner

ci rcunf er epgg7pdge surface may be polished, as described in the
Patent Docunent 1, by forming a glass substrate block by lamnating a
plurality(df obesse sbsdgsatiasy anedpsiamd fareeuakyppohysbhteg t he
chanfered inner circunference edge portion by a brush roll. At this
time, slurry ihctsidi regowoemosnldcade ghaasi ve grsti inftloodsecgshiepe by
used as polishing grain.
direct press using upper, lower, and body molds to obtain a
plate-shaped amorphous glass. Here, as the aluminosilicate
glass, glass for chemical strengthening is used. The
disc-shaped glass substrate for a magnetic disc may be obtained
by, other than the direct press, cutting the substrate out by
a grinding wheel from a sheet glass formed by down draw method
or float method. Here, as the aluminosilicate glass, chemical
strengthening glass including; 58 to 75 percent by weight of
S5i0;; 5 to 23 percent by weight of A),03; 3 to 10 percent by weight
of Lip0, and 4 to 13 percent by weight of Na,0, is used.
[0048] Next, both main surfaces of the plate glass is wrapping
processed to make a disc~shaped base glass material. The
wrapping process is 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
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(4) [0055] Main surface polishing step As amain surface polishing
step, the first polishing step was perfornmed. The first polishing
step is mainly ained at renoving crack or distortion renmaining on the
main surface after the wapping step. In the first polishing step,
mai n surface was polished by an apparatus for both surfaces w apping
usi ng planetary gear nechanism using hard resin polisher. As
polishing solutiqn, ceriumoxide abrasive grain was used. [0056] The
gl ass subSfriHi® PRt ILAEsT iR t&&y 3RE g <ty sk m@é*aeleﬁwsﬁmw out

di pped i n cl eansi ng tanks of neutr det ent, ure wat er,
sobr opy! AP COROPP LI AL CHAP S ool FOBSPR TReRECEREBncr sH1AShPAgS

step was forned as,the nai surfac Ilshln tep. .The second
ol | shi ngPEEERITL BETHA0 SEMFrFR Sy THEARS % BEEacEerh have
mrror surbagﬁl In the second polishing step, naln surface was

pol i shed $ apparatus for both surfaces wr appi ng usi ng pl anetary

gear UECh?stnbuH§iH Eégr{ olisher. As polishing

sol ution, r|un1OX| ve aln g finer grain than the

cerium oxi de afrasi &gég ldﬁdggﬁgna 3% LSl gQég h+ HARMAS is

used. [0058] e gf ass substriate a er tHe sec |ng step was

sequent | akhy gipaed i of P&gsg%@ﬁfa%e%raht%%ttefgﬁattheoﬁisss

wat er I sopropyl al coho | PA) eansed. Here traso
wave was BRBPE Ikt d0:dhe N@&lés,-ufsﬁlgégd diamond drill, an inner hole is

formed in the center of the glass substrate to forma toric glass
substrate (coring). Then, inner circumferenée edge surface
and outer circumference edge surface are ground by a diamond
grinder to carry out predetermined chamfering process
{forming5 .
[0050]
(3) Second wrapping step

Next, on both surfaces of the glass substrate thus obtained,
second wrapping process is carried out in a similar manner as
the first wrapping process. By carrying out the second wrapping
process, it is possible to remove minute convex or concave shape
formed on the main surface in the cutting step or edge surface
polishing step, which are precedent steps, in advance and it
becomes possible to finish following polishing step of the main
surface in a short period of time.
{0051]
(4) Edge surface polishing step

Next, edge surface of outer circumference 2 of the glass

substrate is polished. First, the edge surface 2a is polished
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(5) Chemical 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 strengtheni ng was conduct ed by
prepari ng chem cal strengthening solution in which 60% of potassium
nitrate and 40% of sodiumnitrate are m xed. The chem cal sol ution
was heated to 400C and the cl eansed gl ass substrate was heated to

300C. Thep, .the gl ass substrate_was , di pped into_the chem cal
st r engt hett ?Ht?]éﬁ%fe&%rz?oé’ﬁ‘@lghﬁﬁﬁrghe TANERR O IRP i gPher?

t he whol f f. .t I bstrate, the dippi duct ed
LD, 0 S SRR o5, BUDSLLALS o BRI 0 e, condct o
f gl bst ’ tal by thei d f . 0060] B

o 3 ao5 AP Shesufic SLTSH Y he o puece, [otedl Br,
lithi i i i ] f h I ,

[ m L2, S0 o W a1 15 SULRGS ) Vb Bl e e res

substra . . g5t asSPurf T on”
7 angt hentd Uni aiiacg P ESnpr oG on Sty aas Taysr PPo rRa gt Faed

surface |aygtrafed N 0 £55 SHRRITA! S@SphtVeeR, ARt 190 (5 20es 200

pm [0061] The gl ass -substrate "after the chem cal strengthening step

i's di ppedbidi OsHedV@in@lk alrd e d0ba 284t g Rl More fel. down-andsuas kept
in the tank for about 10 m nutes. Then, the glass substrate after the

rapid cogje deryi s di pped in concentrated sulfuric acid heated to

about 40C to be cl eansed. Mreover, the glass substrate after

cl eansi ngrdns2hesaonegnénel ¢d subf Whaenfadiitigh et DBl liy dhppast

into tanks of pure water and |IPA for cleansing. Here, ultrasonic

wave was @pplstest by udweofariksabove-mentioned polishing method and the
polishing apparatus. As a result, difference in surface
roughness in the whole circumference of the outer circumference
on the chamfering portion of one glass substrate is 0.001 ym
or less. Then, the glass substrate after edge surface step is
cleansed with water. By this edge surface polishing step, the
edge surface of the glass substrate is processed to have amirror
surface conditioﬁ which can prevent separation of sodium or
potassium,
[0053] Here, in the present embodiment, an explanation was given
of a case where the edge surfaée 2a is polished first and the
chamfering portion 2b is polished thereafter. However, the
order is arbitrary and the chamfering portion 2b may be polished
first and the edge surface 2a may be polished thereafter.
[0054] Next, the inner circumference edge surface may be
polished, as described in the Patent Document 1, by forming a

glass substrate block ‘by laminating a plurality of glass

substrates and simultaneously polishing the chamfered inner
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[ 0062] As nentioned above, by carrying out the first w apping step,
the cutting step, the edge surface polishing step, the second

wr appi ng step, the first and second polishing steps, and the chem cal
strengthening step, a flat and snooth glass substrate for a nagnetic
disc having high rigidity is obtained. [0063] (6) Mugnetic disc
manuf acturing step On the both surfaces of the glass substrate

obt ai ned throu t he above-nentioned steps, an atiachnent | ayer,

i ncl udi ngcjﬁc"g%]eoﬁﬁncae SOk r[%%telt?rtdt?%y%r T uja‘?%g Z‘Fhlagl bifey

ground | 1.ncl udi .verti.cal netic_recordi ng | ayer .

i ncl udi n?&%ﬁgnﬁ?@gf‘%‘?%’% ecq}flo% F%gﬁﬁ%ﬁc‘fﬂa&rﬁg €§%§Oﬁ¥aln) 5

hydr oxi d rd i an..l.ayer includi ng perfluoropol yether are

sequentigFF%pggfﬁgggfgﬁﬁgkgggg?%re a vertical magnetic recording :

di sc. Her gy thﬁ)dgﬁSWinC%'ﬁfﬂf%‘é%??o?@sh%n%?s?ﬁgﬁpl e of a vertical

magneti c disc. However, a nagneti ayer | i ke may be incl uded

as an in-g anga IR Ledbst 1 shOAGMtd v ahiati S8 polishihdBeBBLILs

disc with a single polished chanféring portion by use of an abrasive

cloth andar-mmanet.i cTHESG M 61 vasi i 48Bp R hshedy asmed dthfemoving
conventional art explained in the section of "Description of the

Rel at ed Aftdciese diRtwadion edmbancanduat tB8 RsCe| infhoO8 4£8ér the

Condi tions of the acceleration test
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 solution, cerium oxide abrasive grain was used.
[0056] The glass substrate after the first polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) and cleansed.
[0057] Next second polishing step was performed as the main
surface polishing step. The second polishing step is aimed at
finishing the main surface to have a mirror surface. 1In the
second polishing step, main surface was polished by an apparatus
for both surfaces wrapping using planetary gear mechanism,
using flexible resin foam polisher. As polishing solution,
cerium oxide abrasive grain having finer grain than the cerium
oxide abrasive grain used in the first polishing step was used.
[0058] The glass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) and cleansed. Here,

ultrasonic wave was applied to the tanks.

[0059]
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were: Tenperature 85C, Humidity 85% and 30 days. Then, separation of
sodi um and potassium was detected fromthe brush polished disc, while
separation was not detected fromthe exanple of the present

enbodi ment. Mreover, 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 magnetic disc)
was not observed. Further, when replaying test was conducted using

thte by Ee T B s Y er e aspery L s
T R ﬁ%‘aﬂﬁhﬁé’ééﬁé’Rg%%o?%?%ﬂea%eﬁaio ‘O e
the: abrastOa EFBER 3TCFE PoParyodPi JERCARCRna gPASESs AheL PaLaspiPg”

caused 10 Lgplow i ch%memdgw%?mmvrg%Wa%hso,gaugfgdlng QL obling

gl ass substrate 1 nmay be rofary ven a rasrve

t he Spherbﬁ@l{qlegitb@?egétﬂgﬂlgg %gﬂﬁ%ﬁo Jnour& H hend ngr Sg%%rggum' n

this case e torque converte can be provi ed on t

shaft of herabgaghyMesphobh %%dlhﬁl()ﬁ@hré'é@ba%ﬁmkeé] Thet ﬁ(l;lemical

Moreover, in the above-nentioned enbodi nent, a portion of

abrasi ve sbohbidd m R aGESo| m@o@%rma%e%i&ﬁ;@d leaa@‘sersuﬁgtrate

portion 2b of the glass substrate 1 is set to be the spherical
concave syakatmtdd cblameer, trhenpaitd gNaBBYsUMaARYywsbape i e

as the portion sinultaneously cones into

the chemical strengthening solution for about 3 hours. To
chemically strengthen the whole surfaces of the glass substrate,
the dipping was conducted while the glass substrate was placed
in a holder so that a plurality of glass substrates are retained
by their edge surface.

[0060] By dipping the glass substrate into the chemical
strengthening solution, lithium ion and sodium ion on the
surface layer of the glass substrate are replaced by sodium ion
and potassium ion in the chemical strengthening solution and
the glass substrate is strengthened. Thickness of compression
stress layer formed on the surface layer of the glass substrate
was between about 100 pym and 200 pm.

[0061] The glass substrate after the chemical strengthening
step is dipped into a water tank of 20°C to rapidly cool do.wn
and was kept in the tank for about 10 minutes. Then, the glass
substrate after the rapid cool down is dipped in concentrated
sulfuric acid heated to about 40°C to be cleansed. Moreover,

the glass substrate after cleansing by the concentrated

sulfuric acid is sequentially dipped into tanks of pure water
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surface contact with the whole circunference of the chanfering
portion 2b on one surface side of the glass substrate 1. An abrasive
cloth 25 showmn in FIG 3 (a) has a conical shape (body of revol ution)
A circular cross section of the abrasive cloth 25 having radius r2
which is smaller than the radius rO of the inner hole 2 becones
gradually larger to a circular cross section having radius rl which
is larger than the radius rO of the outer circunference portion 2.
Mor eover, _a asive cloth 26 shown in . FIG 3. (b) is fusiformshaped
hnd has 228t PR ERH e CoRaiete o NeER, 1 Exhodis atavE A amlied the
possi bl e gﬁ s'nuktaneously surface contact with the whole
ci r cunf er ence "8 “the chanfering portion on the one surface side and

o PSP AP TAORROE 0 TSROt el A BRI 5,
crbod: DB, LS GBS i pabpnBuies L B Bialng il

to polish anfering portrd t I asi
contact w B} e ; f I
cdge 52 wERo R BELpE AEOEL P Mnd PRI B ok ane Sept: as

edge surfage ohoilan CIEeenGR Hrdne 8l 238cSUR 1 8hSoERN il

mrror surfaced evenly wt igh precision. Therefore, it is possible
to nore sHiBL¥rREEVRIY a FERAALICOAL O h%@%'{l%%h RAASSkYM & Lot Red.,

. chanfering portion. [0068] [Enbodi nent
‘ {0063]
(6) Magnetic disc manufacturing step
On the both surfaces of the glass substrate obtained through
the above-mentioned steps, an attachment layer including Cr
alloy, a soft maghetic layer including CoTaZr alloy, a ground
layer including Ru, a vertical magnetic recording layér
including CoCrPt alloy, a protection layer including carbon
hydroxide, and a lubrication layer including
perfluoropolyether are sequéntially formed to manufacture a
vertical magnetic recording disc. Here, the present
configuration 1s an example of a vertical magnetic disc.
However, a magnetic layer or the like may be included as an
in-plane magnetic disc.
[0064]
[Evaluation]

A magnetic disc with a single polished chamfering portion
by use of an abrasive cloth and a magnetic disc which was brush
polished as in the conventional art explained in the section

of “Description of the Related Art” weremanufactured to conduct

an acceleration test. Conditions of the acceleration test
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FIG 4 is a view for explaining another configuration for expanding a
portion which contacts with the abrasive cloth. In t he

above- nenti oned enbodi nent, the arm 13 is wobbled so that a portion
of the spherical concave surface 21 which is in contact with the
chanfering portion 2b is expanded. However, as shown in FIG 4 (a),
each of axis of rotation of the glass substrate 1 and the abrasive
cloth 21 na¥?be red tetggned %@Qle' By_t he present

embodi ment$tFt Fg&gggggﬂggggépg’t ugigad BR&7p &g o of2¥Re  Then,
ubst r ot €5 PSS RAT T e S50 R L BP5a88 P R Pekehy ohat Rt Dgrsh
Gl oth  [DOBHTM Ry Hhar PR PRe SSBBVBLRG: oed T REFS [RE" aFAF 13
i ass subcteaee P4, R RELERE AbdldiR TS yels U glek ers

of ei ther,lhe ghasseauheiy 3he, o%ré%‘fm%%ﬁ%%e%&é@c{]h 8% LHY shecapyed

whi | e being supported so that the”axis passes throug e cen

t he Spheréfﬁ!h@‘ﬁf&?‘r@ﬁi@f dt Be) abr asinsg ¢hoh by d el udig ctglkage%gp%i)ﬁa{] he

concave surface. Therefore, as shown in, for exanple,

traj ect oryn @hennyernRi ooft Hhfaghassc aubel it Lndt MBS RN paltBEApe
with the center of the spherical concave surface 21 at its top.

Accor di ngwlién thisl 00Md gesat wan, condust skl the ﬁéﬁﬁ@ﬂbré@ﬂé@ﬁﬁ@
in polishing rate and also to inprove durability of the abrasive

cloth. [®&Fd) meafuhertioca cansddbluthegnaleblsee rot yvawaanginat cosdised.
according to the present invention may be configured to press an
abr asi ve Ehothehavumngasehemathrozdd ynheine sthbdei chtcshbgesdae @f inner
chanfering portion on inner circunference side of a glass
hole of the chamfering portion 2b of the glass substrate for
a magnetic disc with polished chamfering portion 2b was 0.001
um or less.
[0065] It was explained in the above-mentioned embodiment that
the abrasive cloth 21 is rotary driven and the glass substrate
1 is caused to follow the rotary drive. However, the holder
11 of the glass substrate 1 may be rotary driven and the abrasive
cloth 21 and the spherical portion 22 may be caused to follow
the rotary drive. In this case, the torque converter 12 can
be provided on the support shaft of the abrasive cloth 21,
[0066]
[Embodiment 2]
Moreover, in the above-mentioned embodiment, a porticn
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 concave surface 21. However, the portion may have

any shape so long as the portion simultaneously comes into
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substrate, to supply polishing solution 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 is polished.
[0071] Further, a manufacturing method of a nagnetic disc according
to the present invention may be configured to cause a glass substrate
to be noved so that the gl ass substrate is displaced toward an

abrasi ve cl oth haV| henatlcally hem spheri cal inner surface,
(concave 8Pph ?‘F‘Eaﬂo Eet{lliﬁlet HEBOAB dRA %ﬁ%’t‘%eoﬁ %PQ?H@&JC%@;
spherical copcave surface polis h portion on _inn
orf cunt or BREEEGN S it (8 bnisda, p3teact Eh s % Hoibike t4n

e A S eS0T DT LD Bl
of the abggsr!e\(reolcﬁl I;l1 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 rl which is larger than the radius r0 of
the outer circumference portion 2. Moreover, anabrasive cloth
26 shown in FIG. 3 (b) is fusiform-shaped and has a similar
characteristic. Using such abrasive clothes, it is possible
to simultaneously surface contact with the whole circumference
of the chamfering portion on the one surface side and to polish
only the chamfering portion. Therefore, it is possible to
"polish the chamfering portion with small cutting stock.
[0067] In the embodiment of FIG. 3 (a) an_d {lb), as shown in FIG.
6, it is possible to pelish the chamfering portion while the
abrasive cloth 21 is in contact with an area from the edge 30
of the edge surface 2b to the edge 32 without omission.
Therefore, the chamfering portion on fhe edge surface of outer
circumference of one glass substrate can be mirror suriaced
evenly with high precision. Therefore, it is possible to more
surely prevent separation of sodium or potassium from the
chamfering portion.
[0068]
[Embodiment 3]
FIG. 4 is a view for explaining another configuration for

expanding a portion which contacts with the abrasive cloth. In
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[0072] Further, a manufacturing nmethod of a nagnetic 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 gl ass
substrate is displaced but not rotated on the sanme plain surface
toward the abrasive cloth having a concave spherical surface to
polish a chanfering portion on inner circunference side of the glass

ESF?LLZE%&P%@% a‘?ri% b%%#?‘é e e L R RARES A R
by a Iarg gf{q}ea é avg%(t):z:%]a euﬁ Pﬁl Ha}Ls in contact
o] na ne F it

manuf act UI’I ng ne I SC accor I ng resen

i nventi on TR e, o f%‘ir:_ﬁ% %&ﬁ&%% lHf, © ngmve%wﬁgs%own

shape whi ch nmat'c a sur ace 0 ering’portion on

outer ci fEH”i"FéerhCG(al?OfééQH &ff a%lgl afsréttgb&tar%% t Qe LdMe S ARG o

portion, to supply polishing solution between the abrasive cloth and

the gl assisyhgtid @braRd vicocl 8EAL R dtay 8RSEr888Qfwihe p%@c&%e\ﬁl%et h
or the glass substrate to polish the chanfering portion. 74]

Further, angeauf asf uhkngr JRIMOEMBEd BneRENeLi 1% H156 wsfsqn:mgﬂgote& RQ
present invention may be configured to press an abrasive cloth having

a schemat tral pyrbeshsphethe asphémtdals WSRO Fudifladle CIlr Giler e’cen
portion of a glass substrate to the whole circunference of a

chanf er i ngopoatt oni tflothedy s DBabsurbacel si daeabiblre, gilakke sidhsbrnste,
to supply polishing solution between the abrasive cloth and the gl ass
substrat einapdltiehainmyerthe abnabeverekehhedpdithésghdss pelsstibaeeto
relatively so that the chanfering portion on the inner hole side is
pol i shed wmprevehduyihstitybst rahe abwhtive adroddi.ve cloth are in
surface contact. [0075] The ﬁresent i nvention can be used as a gl ass
subst r at e [PBPA] nBgHa Ty dinsthe hrigpratend igings eshadiBabtacthe iawn 13

met hod t hereof .
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
£hrough the center of the spherical portion of the abrasive
cloth including the spherical concave surface. Therefore, as
shown in, for example, FIG. 4 (b}, the trajectory of movement
of the glass substrate 1 may be conical shape with the center
of the spherical concave surface 21 at its top. According to
this configuratidn, it is possible to prevent decrease in
polishing rate and also to improve durability of the abrasive
cloth.

[0070] Further, a manufacturing method of a magnetic disc
according to the present invention may be configured to press
an abrasive cloth having schematically hemispherical shape to

a chamfering portion on inner circumference side of a glass
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What is claimed is: 1. A manufacturing nethod of a glass substrate
for a magnetic disc conprising an edge surface. polishing step for
polishing a chanfering portion on an outer circunference portion of a
di sc-shaped gl ass substrate, wherein an abrasive cloth which
can be simultaneously in contact with the whole circunference of the
chanfering portion on one surface side of the glass substrate is
used; and

' h d f | ishi, h h '
S5 o et 4B T U RS PR RO
Phe whol & 1T GO FERELAYS AR PRI B DY ERESSiEet ot
si de of teﬂfd 9LRSS iHQ?F "sﬁg%tra%e éeﬁ%.@ﬁfvéﬁ%“rs' N R hﬂ?e"éh?m@%?fﬁg
substrate for a nﬁgne i C disC conprising a e&be surface poll shrng

step for ﬁgggfgﬂrg%;?dyg?ﬂgaj ng portion on an outer circunference

portion of a disc-shaped glass substrate,
[0071] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to cause
a glass substrate to be moved so that the glass substrate is
displaced toward an abrasive cloth having schematically
- hemispherical inner surface (concave spherical surface (in the
above explan.ation, explained as spherical concave surface)) to
polish a chamfering portion on inner circumference side of the
glass substrate. Thus, it is possible to cause the chamfering
portion to be polished not by one portion of the concave
spherical surface of the abrasive cloth but by a large area of
the abrasive cloth. |
[0072] Further, a manufacturing method of a magnetic disc
according to the present invention may be configured to cause
at least a glass substrate or an abrasive cloth to b\e movéd SO
that the glass substrate is displaced but not rotated on the
same plain surface toward the abrasive cloth having a concave
spherical surface to polish a chamfering portion on inner
circumference side of the glass substrate. Thus, it is possible
to cause the chamfering portion to be polished not by one portion
of the hemispherical abrasive cloth but by a large area of the
abrasive cloth. |
[0073] Further, a manufacturing method of a magnetic disc

according to the present invention may be configured to press
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wherein an abrasive cloth having a shape of inner surface of a body
of rotation wth a circular cross section that gradually changes from
a circular cross section having a size smaller than a circle of an
outer circunference to a circular cross section having a |arger size
as a portion which comes into contact with the chanfering portion on
one surface side of the glass substrate is used, and in the edge
surface polishing step, the abrasive cloth and the gl ass substrate

| i ) lish th hanf er.i i whi | h
Sbrasiva. Bl TR ot ek e’ O el i P nB R R R 8 e St G
f th h i i . i .
Qubst ot o SUEERLADL P AN Ad BoPBE LRI BEE 3! £ Bnddiertld PRy ion.
rate. m " . . stbsLTar
oot ron wiroh SR ] ole) Bafoblid porsant TEE HlePL,
Wi th the ghatfelifdsHPaLiON e SHS 2823198 ehotheadhasse glass

substrate has a spherical concave surface formng an inner surface of
a sphere. suyBst 7€ MHY @6t Bt 08 1Bt hadsef ofe PAsheSHPSIL ALE 1¥tRor

magneti c disc according to claimS3,
the glass substrate to polish the chamfering portion.

[0074]) Further, a manufacturing method of a magnetic disc
according to the present invention may be configured to press
an abrasive cloth having a schematically hemispherical inner
surface on oﬁter circumference portion of a glass substrate to
the whole circumference of a chamfering portion formed on one
surface side of the glass substrate, to supply polishing
solution between the abrasive cloth and the glass substrate}
and to move the abrasive cloth and the glass substrate
relatively so that the éhamfering portion on the inner hole side
is polished while the glass substrate and the abrasive cloth
are in surface contact.

[0075] The present invention can be used as a glass substrate
for a magnetic disc, a magnetic disc, and manufacturing method

thereof.
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wherein the normal |ine of the chanfering portion passes virtually
center f the spherical portion including the spherical concave
surface when the abrasive cloth is pressed to the chanfering portion
on the one surface side of the glass substrate. 5. The nanufacturing
met hod of a glass substrate for a magnetic di'sc according to claim 3,
wherein at | east the abrasive cloth is rotated, and the perpendi cul ar
passi ng t@goggh thﬁ center _of main surface of the glass substrate and
Aot §t Foft

the axis ot 18Pt hd* abrasive cloth are crossed with a
pr edet er mi ned angl e. 6. The manufacturing nethod of a gl ass
substrate for a magnetic disc according to claim 3, wherein the

anot her anr s o ParatTekeranp akiadEht (L AbR kO ) SRt
axis of rQiabi 0fmbP: PSS IdRHAN LB AEENEET 5 O i hdes SANGd Lo 1RSHE hgn-
a chamfering portion on an outer circumference portion of a
disc-shaped glass substrate,
wherein an abrasive cloth which can be simultaneously in
contact with the whole circumference of the chamfering portion
on one surface side of the glass substrate is used; and
in the edge surface polishing step, the chamfering
portion is polished by relatively moving the abrasive cloth and
the glass su_bstrate. while simultane:ously pressing the abrasive

cloth to the whole circumference of the chamfering portion on

the one surface side of the glass substrate.

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

wherein an abrasive cloth having a shape of inner surface
of a body of rotation with a circular cross section that
gradually changes from a circular cross section having a size
smaller than a circle of an outer circumference to a circular
cross section having a larger size as a portion which comes into
contact with the chamfering portion on one surface side of the
glass substrate is used, and in the edge surface polishihg step,

the abrasive cloth and the glass substrate are relatively moved
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7. The manufacturing nmethod of a glass substrate for a magnetic disc
according to either of the clains 1 or 2, wherein either the
gl ass substrate or the abrasive cloth is supported to be enabled to
freely rotate while rotary driving the other so that one follows the
ot her and noves relatively. 8. A polishing apparatus fora gl ass
Substrate for a nagnetic disc for polishing a chanfering portion on

outer cir unfe ort| of, a disc-shaped. gl.ass subst.rate

conpri si ng sl a sub él&?pBSFf‘f‘ ‘@Mjfg tg} s%’pr&o?‘rlt |en§]'fjlj‘_r51 is
substrateg} ui‘téﬁé&ﬁé%{ DREGEL: to the aﬂh@?éascl‘i» ol Ravi g Ehe
spheri cal ape I hC 8 a sp rlca concaveé surface Wwhichi can

si mul t ane t e GlJ e e _qf

chanf eri ngH%g##g% oﬁbgﬁgo}éﬂi e sur?\ggggofﬂ%@q a%"g&%ubgtr % . glass
an abrasi ¥g,&t PLHe SUppoOrting unit to support the abrasi ve cloth in a

rot at abl e nanner; and

3. The manufacturing method of the glass substrate for a
magnetic disc according to either claims 1 or 2,

wherein a portion which is a part of the abrasive cloth
and comes into contact with the chamfering portion on one
surface side of the glass substrate has a spherical concave

surface forming an inner surface of a sphere.

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

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

substrate,

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

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

are crossed with a predetermined angle.
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a polishing solution supplying unit for supplying polishing solution
i ncl udi ng abrasive grain between the chanfering portion and the

abr asi ve cl ot h. 9. A manufacturing nethod of a nmagnetic disc
conprising a step of formng a magnetic | ayer on a glass substrate
obt ai ned by the manufacturing nethod of a glass substrate for a
magnetic disc according to any one of clains 1 to 7. 10. A

manuf acturing nmethod of a glass substrate for a nagnetic disc

conpri sing_ an ed%e surface polishing step for polishing a chanfering
portion provi ded Sn“@H“ééPéPréﬂgc@ﬁgB?%neg Bodlpss SPbgtgerse- fREpad

gl ass substrate,, ) mhergin an ahrasive cloth which can polish a
whol e ar e aFHLGH dd8Ge 26FCRAHRY nt%lﬁlafaalgb 3side to an edge of an edge

surface wherein the glass substrate and the abrasive cloth are

enabled to rotate, and another axis of rotation is repeatedly
wobbled while maintaining the axis of rotation to pass through

the center of the spherical portion.

7. 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

is supported to be enabled to freely rotate while rotary driving

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

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

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

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

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

a polishing solution supplying unit for supp;ying
polishing solution including abrasive grain between the

chamfering portion and the abrasive cloth.
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side of the chanfering portion in radius direction in the glass
substrate is used, and the chanfering portion is polished by
relatively noving the abrasive cloth and the gl ass substrate.

9. A manufacturing method of a magnetic disc comprising a
step of forming a magnetic layer on a glass substrate obtained
by the manufacturing method of a glass substrate for a magnetic

disc according to any one of claims 1 to 7.

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

wherein an abrasive cloth which can pclish a whele area

from an edge of a main surface side to an edge of an edge surface

side of the chamfering portion in radius direction in the glass
substrate is used, and the chamfering portion is polished by

relatively moving the abrasive cloth and the glass substrate.
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