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present disclosure relates to subject matters contai ned in Japanese
Pat ent Applications NO 2006-237515 filed on Septenber 1, 2006 and
NO. 2007-225340 filed on August 31, 2007, which are expressly

i ncor porated her el 1 f, el RAANGE etrbBebE BRAESLhESTREAEKGROND OF
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FOR MAGNETIC DISC OR MANUFACTURING APPARATUS THEREOCF,
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. 2006-237515 filed
on September 1, 2006 and NO. 2007-225340 filed on August 31,
2007, which are expressly incorporated herein by reference in

their entireties.

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

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

2. Description of the Related Art

[0002] Along with advancement in 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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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 mnmethod of
them 2. Description of the Related Art [0002] Al ong with advancenent
in information technol ogy, information recording technol ogy,

especi ally magnetic recording technol ogy, is making significant

Rard i scSHPFOES LRI aif S unt SulPIRie SAL BOBR Wi Hel v HEBgLm

However, ghgggrEQEh m niaturization, conversion into a thin
substrate, "an I'gh density recording of a nmagnetic disc, a glass

Cub ot e B A GEp! g B0 9 IR, SEShABLELON SR kng

in conparigefnwhblyths Segiduinsubsthahetic head has changed from a
thin £ilm 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
mounting such a magnetoresistance effect element may occur a
head crash or thermal asperity as a unique trouble. Thermal
asperity is a trouble which causes a reading error when a
maghetoresistance 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 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
smoothness of an edge surface of a substrate has been
conventionally recognized. In the Patent Document 1 (Japanese

Published Unexamined Patent Application No. H10-154321), an
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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 magnetic resistance head
(GWR head). Along with the change in the magnetic head, float anount
of the head froma substrate of the nagnetic head is narrowed to
around 8mm Amagneti c head nounting such a magnetoresi stance.effect
el ement na ccur, a head crash _or, therma] asperity as_a unjiqu ) i
Crounl e, SHRFTAAt IS ore 9ET R S BT butieh whhe rothtads e raadh Ry eF By
when a magnet oresi stance el enepnt. i.s_heated. by adiabatic_ c ressi
of air orSTgtRBR TRy 8 MR gR o ReAae e PRES FRBRe T RASE FetTn
float fli S b 1.ut V.exl r..CQRC r {410 n
g&‘%?lgéc}ﬁi P §8§gﬁ1,l_f%&e[fpa%o% {?Beaﬁ%%%/%ﬁg i ﬁ@ a’;‘\f)%x]&(lcle dr8

a magneti surface: refore, extr evel” o

SO0t hnesse i 44 3eaReRehd SAUkY 8IS0l IR IARR l: §B006EECCs

disc of a nagnetic head nmountin magnetoresi stance el ement _
Moreover, of frrd BBE8EEAC] 3Y Bbniex! f‘&%ﬁ“i%hféiﬂﬁécll ?(rpaa:afg‘?c’agiihgﬁuﬁﬁéfﬁ

attached, a convex portion is formed. Therefore, is required for a

gl ass subsd1@f & PRl eVROtP LRI BbbaReAt dusly SPYhEEMBY IR iGHAKXthY
and concave portion and also to carry out high |evel ‘cleansing for

remvi ng edd&or eugdFael] eshoof WOP4hinkh 1t her aheveniBAbL oned fGRRA, | ERe
i nportance of snoot hness of an edge surface of a substrate has been

convent i oitedte-nic@cigtiere brdularheabdabensoDeedment 1 (Japanese
Publ i shed Unexam ned Patent Application No. H10-154321), an

expl anat i pi0 05} @isvencohhi gubhet dihefcgupbadehodhgaan hanfeer edgepsnt fave
formed on an edge surface of a substrate and side wall portion are
rough, gereratgbamsansuladsoaipti on pdlbsiphrd imdtEhed epczureedrandrukien
the particle is absorbed on the main surface of the substrate, a
convex potesonibesd f dnnethe padtatmraphDagnbent 02 0)(JaPlaeeset hBuphi ehed
Docunment 1 says that by polishing the edge surface snmoothly until it
is mrrorUngianidet PRECAboVAPRREIRA ST Prebl Bk vl be2)soligedknP@nos]
As a configuratjon for polishing an inner edge surface of a gl ass
subst r at ACPHHINE Fion§hiEt FOUV YL topdt HAL ishisw mesbedpedisa~shared

Pat ent Docunent g éJa anese Publ i shed Unexam ned Patent Application
No. 1411-PEEASYPFErRhewt. a7k derdnagetda Fren 8diRASHIT oRHOTFAY BT #RY

ol . #G GESRBRSEH 30 ReSPRGLIEEH YINSE COHEInaes PRRG HB| BLashg
ool i shi ng 11 i T S50l PEA A HOr T AR 47 Ep CBhGS i eaeer T B ent
Docurent 1. Jpaness il e jiexaAed et ety Pplieation No.
[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-inch substrate, l-inch substrate, or a smaller substrate

has been demanded. Along with such a tendency, there occurs
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[ Pat ent Docunent 2] Japanese Published Unexam ned Patent Application
No. H11-221742 [0006] Meanwhile, for the purpose of nounting a

hi gh- capacity magnetic recordi ng nedi umon a nobile device, size of a
substrate has been reduced in recent years. Instead of a conventi onal
3.5-inch substrate or a 2.5-inch substrate, 1.8-inch substrate,
1-inch substrate, or a snaller substrate has been demanded. Al ong

th h tend that materi al uch ,as
Sou um oS that et Fr el :%lscélegaf%?%&er@uwﬁaﬁﬁam@ Ge N2

bstrate, 0007 consi dered t hat m or pota mis
:ngratedlﬁu%EP?B t%ég+§gsg %%é% é%ﬁfslﬁndaf %gls OP suiﬁlﬁaterlal

ar e Separfb@@'?f“ft 1%%8118&839 tﬁ%\?rea uﬂmSBJ@récS%’aé%% GGH e WL ER

my resul ncrease I n nu Ing er um or

pot assi U"%&‘é“fiéorﬁ% Bﬁa%%péﬁﬁé‘éﬁ?é’é’? "i*l“eEr& EEE; c?%%f‘é‘r?%a&%%{aﬁ”a?@ a

magnetic layer or a-protection layer “outs e magnetic layer

and the UBENER,POS IR ABad PR Qk'i‘ebf?éffras rtllag: hd ¥ SduPr RREchO

be created when there is danage on the glass Substfate such as a

crack. OnmmferLanty @Wlnbkeh%km%rﬁ}i&t oF0dLHA RE @PE@@S' $Hdi S 8%
separated out froma portion of a glass substrate which is

ef ficientpyradsien teabssitelde sdfilRledSepRidienOthdfe $8dinkR&H portion
pot assi um has becone a problembecause it is difficult to carry out

mrror pobnshhaghetn @lahenfoara pgopection lefysxr dhssidavifnthamnagnbtee

radius. layer and the uneven portion on a protection layer of the like
is prone tobe created when there is damage on the glass substrate
such as a crack. On the contraxy, 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 ?roblem
because it is difficult to carry out mirror polishing on a
chamfering portion of a disc having a smaller radius.
[00092] 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 sﬁfficiently mirror polish inside of the groove.
Then, 1f separation of sodium or potassium occurs in the
chamfering portion 2b, the separated crystal moves to main

surface la and causes reading error. As ancother reason, there

is a problem that a perpendicular magnetic recording magnetic
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[0009] Specifically, for exanple, as showmn in FIG 7 (b), along with
reduction in scale of radius of the glass substrate 1, thickness
thereof is also reduced and a groove fornmed by chanfering portions 2b
next to the |lam nated gl ass substrates 1 is narrowed. Therefore, by

t he conventional brush polishing, an edge surface 2a can be
sufficiently polished, though it is difficult to sufficiently mrror
polish igﬁidedﬁé_aﬂe %r?ove. Then, i f separation of sodi um or .

pot assi unPbEC IR GFheRAR BRdif dFPRGVROFRTOF U1 AERE1E¥ P MEE eryityl
noves to Lh surface | a and,capuses readi rror. ,As another reason,
Thore | o SEETGRTLA hat 2 ERG aha SHPSF - RAg foArCap ity RAGRELLE
di sc mhic%iggables to inprove recording density is nore easily

af fected Dy The aspect of a substrate than an in-plane magnetic disc.
[0010] He i F C) yod L i 4 Syt ffi.cient
mrror po[?%%@fhggg%gnf%r i én]gb%%rélﬁorﬁc{) bz/ é%%(/eneﬁljo%gl i%r uﬂsﬁilecp ch
pol i shingg Ef1d8 ] issht ng%T&%[- t-han
conventio%%f ﬂ%ﬁﬁ% an@ gfég Hgﬁght?ﬁﬁg stoc 1%%§ﬁ %gﬁggéﬁigﬁglb%ne

i's requirgghydioneyess prlishi jfsq{irﬁr,ode.@?ﬁ ??%B?ré@(ﬁroe €dsh the edge

productivity is |lowered and it becodnes t to carry out

MBsSS- pr odiiet § Lk Wial Hol OV HEIS EonVBREQ¥EAL rRARA ShaldBs S dBE SEhE BERg 22
beconmes unstable and there is a possibility that circularity is

| ower ed ostemialhayy ©bnyEer Lol @hiengs pRIduideb fbRklekD iSf Ze@mantor
shape) is varied. Further, if the cutting stock is increased, a range
for poli shiowedsiy dspatrtdd, speddwet L viaae hesl durerathand S baceme a.
Therefore, saving area nay be reduced and di nension of the main
surface |difisconkstensimrotbansdepirgduesloe witdatongolstt.a Moreover,
possibility that the disc cannot be used as a magnetic di sc. SUMWARY
OF THE | NuENE O [thel edgeheneface, 22 Hee@rmeseninstabdet ponl theaknid at
providing a gl ass substrate for a magnetic disc and a magnetic disc
wi th i mpriesasiligitibi thaty antcdlanbiyiiy dnubredbyr ualssiy shi nghea
chanfering portion with high precision and small cutting stock to
prevent g%ﬁﬂﬁﬁﬁkﬂgcﬁoﬁﬁkﬁﬁw@%r(bgthsépuﬁﬁZ&n@nﬁamhﬁﬁﬁhwl%gvﬁﬁ%ﬁ@ds

t her eof . . .

: Further, if the cutting stock is increased, a range for
polishing is drooped and its effect reaches the maiﬁ 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 OF 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 by mirror bolishing
a chamfering portionwith high precision and small cutting stock
to prevent separation of sodium or potassium, and manufacturing

methods thereof.



[0012] To solve the above-nenti oned problem a typical manufacturing
met hod of a glass substrate for a magnetic disc according to the
present invention is a manufacturing nethod of a glass substrate for
a magnetic disc with a polished inner circunference side chanfering
portion and a continued inner hole forned in its center and is
characterized by using an abrasive cloth which can be in contact with
whol e circunference of the chanfering portion sinultaneously to cause
t he abrasive cloth and a gl ass substrate to be relatively noved for
pol i shing ybyi ) the ACAR Vene! dllbyeRIASRALD OptBBIBA &  typical
ci rcunference of the chanfering portion on the |ﬁner Cl rcunference

side. [ 00&%&5@@@&% i RO bl £ gl%a%flsiu%ttra% WAQL & ‘fria@%%lfi%f aRce

) e
of the chanfering portion sinmultaneously. In other words,” polishing

can be cageé€EdPA W ke peerdhti PRvEREL &n tHe LhRhh faSth? 154 haEBod
contact with the chanfering portion and therefore whole of the

surface opsthglGhantehsNgapOridOn wadndei ddilsdy wethfagRA.i R ahnkhe
sanme time surface roughness of the chanfering portion (surface

r oughnessc of ctitife edredd egide qreidfied nign poirtdval @henki abndinaedi OAnet
the substrate) can be equalized. Mreover, because only the

chanf eri ngober foomedainbetpotested, and tonpharscterd tddthe using an
conventional configuration of polishing both the edge surface and the
chanf er i ngbsas iee elstiurt aclecaslbhe wntdoret drughthtwie lehatteninhgrence
portion can be highly precisely mrror polished with smaller cutting
edge. Heref theethemferynaweet ismansnehtanedudhey toneawse tiihe abrasive
cloth or the glass substrate may be noved or both of them nay be
moved. PoblaHE ARA 3 ALARE PHREGIRES Ho Bt TorRt Sl TBReSH qopb Lhshing
t hat Ianina;eség%gss substrates (batch process) but single polishing
that pol i ¥mkke porastve qlgoivl s wresiad Lokt mholeypilegumference
configuration of a manufacturing nmethod of a glass substrate for a
magnet i ¢ oF st A $g 1D RHE 19e £8n PR BREE oA L F SUBL ABALFACTLEE ng

thod of bstrate for, tjc di i t h tipued
mnor ol B0V PET hudanter Tamp 15 SHoRot Ererit Mo CREGEFdence

hant er i ti d_is characterized by that.at |east ti f
[he abr oS4 oLkt o R h BT AEOF o th THE LRARTATT R pott s Grore &ores, ©

EEL%‘E! g ARELE AR ROPRR T RN BAE, FRUTRA re??ei Hig"e 2ot
ovi ng. t e Shr Ser T FERRSER L EhE AT S 0 PRk Foh S B eope

having a »ﬂ%é‘?é‘%io{%lhtgréﬁaﬁ%égué‘k' %’h@ﬁcﬁ%feiﬁgg%gfrgﬁ%ac%r bLOR: £ L r

Cross-section snm an an | nter ortion for

Cross-secd o dd 9eEnfhalt thge | fesﬁénaé_in&ol &rﬁa?@e@oleﬁaeisg, Ji51 fige an

abrasive cloth having a shape of a spinning body, tor exanple, a

cone, a fusddRIMnPrEPResSs. (sArrhbe Adughday @ﬂtﬁé%@@:ﬂﬂhr@;pmwn
e

8
gradual | y becones 1larger, the chanfering portion is polis Thus,
it beconesn pessiRFertat Pl idireerlivntde tBbasfy i Mt PoEEh P dfdalized.

therefore, it beconmes possible to highly precisely mrror polish the

chanf eri dpparitagnbechhsa anpt theutliamtfestrackortion can be polished,
in comparison with the conventional configuration of polishing
both the edge surface and the chamfering surface simultaneously
with a brush, the chamfering portion can be highly precisely
mirror polished with 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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[0016] It is preferable that the abrasive cloth has a spherical shape
at least for a portion which cones into contact with the chanfering
portion. Thus, even if relative positions of axis of rotation of the
gl ass substrate and axis of rotation of the abrasive cloth are
changed, it is possible to maintain the condition where the abrasive
cloth is sinultaneously in contact with the whol e circunference of

h hanf er i ion. . .th b | ot h h f
T ong as 't & (i B Iaﬁ"‘?%ﬁtf-%n CnPRE 5 ThEPhG “Chd ST hd v
otation GrFRc aeEeRves. BRReROYEaeEssY Bufrtial e HodEhirl et

pr ef er abl h pherjcal portion of the abrasive cloth is so
| arge as ?852?F8§,§8§n§ ?ﬁ%é of the chanfering portion passes the

t f hesd h ' j t
center of rHRgsgp %{dz%%%eﬁgpa%rr} ngc [ Vec&'n‘?i@e/fé“‘tf&??fﬁ?a 9

the chanfering portion. ortion i s provided w

gi ven anghgnh@atPer B et (041 A% S ¥fseQlical Eeﬁ)aqﬁaqﬁ@cigi ASc

substrate. Therefore, "when the norhal [ine of the chanfering portion

passes thgcesrbighqgofo Stherd edenthap@eat ibhei 3by asdMer L 1Qldhing eithod
possi ble to have ?he | ar gest contacting area of the abrasive cloth

and the chard giiaRg Pt ete TR ehi@ettiRedeBaf&iH B0-POf {h @Y Gancke
equal ly polished, polishing rate is inproved and productivity can e

i nproved. holl8018] iEsr charteratnkeastpdiiehabr dsinee diatchmfeyecheer gtiaked

and the normal |ine passing through the center of the glass substrate

and t he axhsmfériogapoonioh thd abr abbvectéoiheduyybehatossedensthaa

predeterm ned angle. For the rotation of the abrasive cloth, the

abr asi ve pbothontetl thermbiesirnvst alptdr inepcntadcherigiadhes vhetfatrengay

be rotated to cause the abrasive cloth
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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rotary driven. In the glass substrate, only the chanfering portion
conmes into contact wth the abrasive cloth. However, according to the
above-nentioned configuration, it is possible to expand a portion of

t he abrasive cloth which conmes into contact with the gl ass substrate.
Therefore, it is possible to prevent decrease in polishing rate and
at the sanme tinme to inprove durability of the abrasive cloth. [0019]
Further, ile the nornal Iinﬁhvvnich asses_{hrough the center. of .Lhe

gl ass substia eerjbré% 5 tlﬁ)rndug the Cent &r 6f sph% i A eogf Fhe

b i I t.-ej I,
2b1 351 ve 6 Sk Mibitbel EA5l1HNE0080L 1P B 3%0e A AP hbe
condi ti on yhes £,4 he) oK asiyecthOidy) Sid N & éghrwet@r thgicbadd ephog
portion for the whole ci rcur‘r?erence si mul t aheously. %at IS,

traj ect oryodi fHYEHRBEeAhd BBraXi ve @1 SOl & kORULEaRbHEYE 911 1£OBAEOE
sector foamw th the center of the spherical shape at the tip

t her eof . ACGPRANGhs Pe Il uaTRieadeat f ¥he thahBe] 89 RRTSIOR. € Hére,
expand the contacting area where the abrasive cloth and the gl ass

subst r at eclas @birB s€ 0Bl Lh hay PieAeHty dOemaas @ohg F0the o1 il fhiamd
to inmprove durability of the abrasive cloth. [0020] On a plain

surface inclirdiguhtere oftdxkcheothéafation piriidhes htegliagad. For-
substrate or the abrasive cloth enabled to rotate, another axis of
rotati on ewamiee s gpedatiedsy fonhhiredrwbatke paitntaenaxnis tdie raxiesioh of
rotation to pass through the center of the spherical portion of the
abr asi ve tatdhrapiive iclahh ameanplos Weespheragettory of the axis of
rotation becones sector foam [0021] Either the glass substrate or

t he abrasi@®tl otth #ayppefershppothal tdebepdeaticad tprisel yof othe e
while rotary driving the other_so that one follows the other and
nmoves reladiafliNe qkpEh | ES aseontirgar aci R aldep esmale| kine o hoee of
t he gl ass substrate and, the abrasive cloth. Due to the |oad, the

ot her f ol HHRE ST BPRE Q1 PRSEedIhsy eanhaR Rt sPRgT 1Bl iRk ren

carried oyt by relativ ve "and is carried out_ equall ever
portion %ﬁé‘?&isl‘-i’dvet ﬁioggsfﬁ iRfpssed to the chamfering p%r%rllon. 'i(he

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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[0022] A typical manufacturing nethod of a glass substrate for a
magneti c disc according to the present invention is a manufacturing

- nmethod of a glass substrate for a magnetic disc with 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 in a
manner that enables free rogﬁtio brasi ve cl ot h havi

spher i cal® 6] & Whfeh tAn“B8 91{:5"5%2? R IR TR (R kol clantering
ol do-of - EREEHePORED ouv G AR, HEPDEhEY oS SRorL PR U v

supporti .ahr asi | . r.th epabl es .free rotation.
Accor di ng%%tctglitgﬁ%%p?%g%tg#%%%n‘t‘%%éﬁwl%g n%%gltéllr%]q%g?b 1&0%?%080%%}% he
chanf eri Lon _a ef j tod si kRl et i.ghl recisely
mrror pog)i %%b{ahg cahg%frctat?%?llg O%gﬁqéonadvﬁ%t% sma%o gu%t}llqr?gl STOEKR At
[0023] A i.cal . ampu t A od a bs ;
magneti c C&*Egggcgg?gi {r:llg&t%:[%%% %?%_sentt%r'nvgﬁ%?%%o?%@ %%Z%seagogﬁrsa%s%e
substrat @ hgybEnt §derdL4d NG PRLLSARNGNr&Fe ML HCLREURERE BNGRe Sifle
whi ch forns” concave surface. AS an exanple of the concave surface,

the surfageread Ravepalsharert bR 49LdONe tdmstgpherical surface which
can be simultaneously in contact with whole circunference of the

chanf eri ngopent rerthdhushileethé ioglaassia8bai T @akselr eisPSEg Y h2

| atch or the like, retention capability, certainty, and handl i ng
propertyceneckrasfpadict iglrsac Gubaty atan phesegprovedgh t024kenAelrypircal
manuf acturi ng met hod of a glass substrate for a magnetic disc

accor di ngphertibelpsespatof mhentboasisechibsiactzerd aedldyst aanilngr ane
| east a magnetic | ayer on the surface of a glass substrate for a
magnet i c odi Slee glesisnedb by r & be cabbhe-atersd ioree dl obhufac bermogedwitide of
the gl ass substrate for a nmagnetic disc. Thus, it is possible to
manuf act the abragheeielelildlswkept doppr essdst jemertiothsf adodisdmeor
potassiumon the chanfering portion on inner circunference side.
[0025] ACigphchs Hnwendech waghneErhcthasifer igicapersipst far £hiomwhgle
magneti c disc according tqo the present _jnvention js characterized by
that at FéastmMESHAPABIIIEVEPERCOUSyor Bt bA Sa thaieaipipeat floysgent
substrate _having an inner hole at the center and a chanfering portion
on an i nRErtL®r SrehOE3SL8B 1 BrTer GHon EaRd CsBF F 3RECPHI TR g the
spheri ca t with the

Whol ¢ of BRI e G A ERa LAPREEAr ErbLPTHUSE Soen AR T61L26s

certai nt 50 S Panil TPty Buth A SBoRAt o oo agyPaa bae

o oved 802618, el TenLAGL AT Trbelodh £, s mibslaa
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 tﬁe axis of rotation to pass through the center of
the spherical portion of tﬁe 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

9



manuf acturi ng nmet hod of a glass substrate for a magnetic disc

i ncl udi ng an edge surface polishing process for polishing a
chanfering portion on an inner circunference side forned between an
edge portion of an inner hole formed in the center of disc-shaped
gl ass substrate and main surface of the glass substrate, wherein an
abrasive cloth which can be in contact with the chanfering portion

fromthe e&gg of %he mai n sui g :ﬁde to the edge of the edge, .
surface sPURPOFLePEQREnFRAPAGE P ¢ r@r‘?%yanEGFﬁl $%&qt&¥yo rigang

| b dth b h

2,03, e B AT AR O 08 BB A0 R BB
0027] Th bI t I f f
(00211 Ty, 1 £ RS B, BB Al LB 68 o dp el

chant eri ”QullF)Q{#é@é‘ éhr{h e gﬁgbgﬁvg'éf&éﬂ on D%f LBe Jfé‘aj}’?at%[{e'%%hep%&hé?”

wi t hout fal S possi bl et o ering

portion whi] eodheab %%avc%sc' 19 Hélégeé%/%?r‘?% %faﬂtt%%tt WotlF. hifig, is

chanfering portion. refore, 0SSl O mrror

surface CS:E‘PHé@'&qub§ %1%*&%%%«159@9@& eﬂréﬁgﬁ%r%tt Qﬁuéﬁgg 3 Bery

possi bl e to equalize surface roughness of the ¢ ering rtron 1h

vertical gbrecsh sy afndhei iy i+ilb3028] Moreover, an inner
ci rcunference poli'shing process or polishing the i nner ci rcunf er ence

edge surf pee2®f ratoylcalmaalfaithiraely hothed A bshesks s BuMytahite for
plurality of glass substrates are lamnated is further included. In
the inneracmaguekécentisspoicsbtdingr @oesshe apposesti ngvenrhen hiavi ag
an axis of rotation and a polishing unit provided in the periphery of
t he axi s mdnufattairion meyhod cbiserdledts stbsanatantsr okagakttikedisc
subj ect to be polished to cause the polishing unit to be extended in
t he directitom arpdoigghed itrmaheliacumfefrenceatide chamfierpofi phrngon
menber to elastically press the polishing unit to the inner

ci rcunf erkarciinedgel surdnicinuad linnex bohdiajentathénelithecardmmrrangf ishe
inner hole of the glass substrate and the axis of the rod-shaped

pol i shi neClerrreBzedrdt hbacludineast sehs et onBuRRor hitng up et £oH
be polished or the polishing nenber may, be noved relatlvelg to polish
i nner ci rTIRRLF @ Wy & Lagst ééésBFaFﬁel’@laa%%fc ateenables free

rotation, an abrasive cloth having a spherical pertion 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 cutting 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

10



[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 axis of rotation of the polishing nenber in a
rotating manner, it becomes possible to achieve stable inner dianeter
circularity, concentricity, and | ow inner dianmeter tolerance. In

Surt ace. 5 SUFRECE0GRASE Iy EHS 10 1B IAVE & PR2PS oSSt BF T
obt ai . behierAellishing speed whhal Loy I 9,05 00UELUNLY 1 o foneace

conpari son w the case o i Ng | Nner "Cifcuntere

surface By, Oho XU R FRIAKERLL PPAL c%%’rﬁr@efroﬁ?l%teézg‘%%%n.' : :}%Iu%?%?&ﬁ-

[ 0030] According fo thempresent I'nvent1on,

possi bl e {10 i ghk s W LY 38) Vs 'farsg%d% aSa &g cehand q&ikleg POrLAO b

with a small “cutting stock even 1T the substrate 1s small.

Ther ef or addn 115 th9S %EE‘:,Sih@i,rPraﬁié?ﬁ%n&@@ﬁ%ﬁ%i@@eﬁy SRIMUPL OBosition

potassiumto inprove reliabilTity and dura ity and at the sanme tine

possi bl & dcru AP IL DL Uikt dQf the inner hole and processing
accuracy. BRI EF DESCRI PTI OF THE DRAW NGS The vari ous

features @foawvel typidd Chatbdbacteihganddterd Breatdlenasabperatekout
with particularity in the clains attached to and formng a part of
this sPed f mmagheadc Fdisa hketdoedimgdetst atitk nprefsehlite invention, ids
operating advant ages, and specific objects attained by its use,
r ef er encershvyieieddad it of eteirar conplaysngadmagneyiend agesc drptihe
matter in which there is illustrated and described a preferred
enbodi nerurffaashefi avehednsubstrate for a magnetic disc obtained by
the above-mentioned manufacturingmethod 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 surfice 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

11



[FIG 1] A view for explaining a polishing apparatus. [FIG 2] A view
for explaining relation between a glass substrate for a nmagnetic disc
and an abrasive cloth. [FIG 3] A view for explaining an exanpl e of
the other configuration of the abrasive cloth. [FIG 4] A view for
expl ai ni ng an exanpl e of another configuration of the abrasive cloth.
[FIG 5] A view for explaining another configuration for expanding a

portion of a chanferin rtiop whi.ch cones. into contact with the

Db asi ve TABHEC {10 BEEROH Sh 3 LodRoPUPRFFOtS, $01 FoAPRECKpBeR b B

for poli Sihr{crl%cﬁ‘ﬂlgi %%erecﬁgier %%gf%%een%%lggﬁgnauzgr:gggSS for peolishing a
chamfering portion on an inner circumference side formed
between an edge 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 chamfering portion from the edge of the main surface
side to the edge of the edge surface side of the chamfering
portion in radial direction of the glass substrate is used and
the abrasive cloth and the glass substrate are relatively moved
to polish the chamfering portion. |
[0027] Thus, 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 portionwithout 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
direction 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 polishingmember having an axis of rotation

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

12



[FIG 7] A view for explaining an inner circunference edge surface
pol i shing apparatus. The Best Mde for Carrying Qut the C ai ned

I nvention [0031] An enbodi nent of a manufacturing nethod of a gl ass
substrate for a nagnetic disc and a nagnetic disc according to 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

| ai ni lati b b f ic.di d
T L R TR R SR UL Al ARG
exam) o2 1epcshesl el Al 1.0k G LIVENLI O B e PLESE

y

TANT 2t Ui4 AU 008k oBndh %85 HPSLIA B AL BONE! LS tionin

accordi ng to t Invention I'sS con ure ep orf eventy

pol i shi ngygnehard erdy! tHQ!atlicJ).Sr” ngg:%%gegﬁgefg%%hi‘ﬂ egﬂgt SHB“E‘H@ {yedd

surface) of an inner hole f Int enter o I sc- shaped gl ass

subst r at g andufr JTRINES BHERCS, £ fcd BagWMIPlLcEhASHIEETRNGR Chet Bontdner
hol e. Specifically, the manufacturing nmethod of a glass substrate for

a magnet igr HheC id@eer Aone b8 the PraseHuthediaBnl khedaxis of the
manuf acturi ng nethod of a glass substrate for a magnetic disc

i ncl udi ng-cal- RgRE wolldeaipgl nShbag FoerETH, pel 18As80edther one

chanfering portion on inner circunference side formed between an edge

porti on off ahda Boerckel eof benedl 1 shddercanicepodf st ag- abaped wépdse

substrate and main surface of the glass substrate, wherein an

abr asi ve mdwdhrehathvean thepodisbriractr witbunfierehaafeadgengupdateont

fromthe edge of the nain surface side to the edge of

: the glass substrate.

[0029] Thus, it is possible to cause the polishing unit to be
in contact with Ehe 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 possible to
achieve stable inner diameter circularity, concentricity, and
low inner diameter tolerance. Inaddition, since it ispossible
to polish the inner circumference edge surface by surface
contacting the polishing unit, it is possible to obtain 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.

[0030] Accdrding to the present invention, for example, it is
possible to highly precisely mirror polish the chamfering

portion with a small cutting stock even if the substrate is small.
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t he 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

Then, the glass substrate for a magnetic di sc manufactured according
to the above-nenti oned manufacturing nethod has a difference of 0.001
pmor less in surface roughness of the chanfering portion formed

bet ween tf@ ed e surface an_inner_.hole fo

ST il o Se, bR e b 8 Ea rte Bnd barbiac st SeL SRt

t he cente

I
%’-hZSZoft’?ﬁ%%%%p%téﬁﬁﬂ%eerﬁﬁﬁé?@%‘ﬁ? G AEHLED SR T e e
for polishjng Svd 8{‘1? nagy ach t‘h Kl Hoes. af o] gasfg @
substrate sup rt|ng un|t and an a raS|v ot supportlng uni t

20. Nbregyfg ceddi fpSERdRhing liquid is supplied to polish a glass
substr at t he pollshlng apparatus may include a polishing liquid

supply unit 14. Polishing abrasive grain which is a polishing liquid
is not especially limted and any abrasive grain used for polishing a

gl ass substrate such agrm@iPmERICETONTOEXTHE, DRAKINEGal silica, or
the like can be used. [0034] The gl ass substrate 1 to be a target of

polishing has & sarshapervhthras éhnyvdide which chargenkel zeashe
shown in FIG 2 (a). The inner hole 2 has an.edge surface 2a which is
al nost veirdvaralidro saaramgpaisied anet |l pavet ghualssr isubsin atlee 1c hanthns
chanfering portions 2b provided on both sides of the edge surface 2a.
The chanfariauwheubrttc emsl Zbrmmegpaopaﬂbdafntﬁxﬂlspamifu@btuba i nfer a
hole 2 with a given angle (e.g., 45.) to the min surface la (or to
t he axi's hfttrest andenstafdihe of tissigusstianeits 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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[ 0035] The substrate supporting unit 10 includes a holder 11 for
supporting the glass substrate 1, an arm 13, and a torque converter
12 for connecting the holder 1]. and the arm 13 with predeterm ned

|l oad in a rotatable nanner. The holder 11 is configured by attaching
a base body of hard resin such as Derlin (Registered Trademark) to
resin foam such as pol yurethane. Wen |iquid such as water is applied
to this resin foam.t.0,attach thetﬁlass substrate 1, thanks to surface
t ensi on, e iﬁ%a§§”§&%§PﬁaF89fﬂﬁ P*not come unstuck and can be
strongly mai ntained. The torque converter 12 keeps the holder 11 in a
rotatable condition and also gives load to direction of rotation. The
arm 13 i j t e t atl ; d : . Whol e, can
be wobblég%ggggﬁéggﬁgbggglg%ggglﬁboggg]P@%eég%%é%?sén@$%$ﬂﬂgupporting
unit 20 syRRANt SyRNeARSAshUR CLOth AlnhRagei0l Ak aRLenBRANRS 5 T

abr asi ve plot] ?¥?inc J%%g a spﬁericaP pgrtPonﬁgZ at t eeiiﬁia ?%
rotary drdien iy ArBPt O adPe Vol 8P¥E TanP a SRR L 1 SRAlC 24c5081hb% 0

abrasive cloth 21 has a height adjuster 24a So that the abrasive

cloth 21 wgan heseprr 9a¢badiba Ri10isd angad ifeemikhagsubshrake ric.
supporting unit 10. As material of the abrasive cloth 21, resin foam
such as pokyus efan&osasxpea sty ApodesaingesopatLius iRl FbEr 2 cad
portion 22 simultaneously conmes 1nto contact wth whole circunference
of a chanf etiiewg fper ekpbahing wsatsiod aee weictheaolabe subetriod ef X
and whole area froman edge 2bl of nmain surface |la side to an edge
2b2 of am mdgeesiicfdex 2hdsrdebnbsivelctdnt eNungrpoal ival s in the
radial direction (refer to FIG 2 (b) ) . [0037] An explanation wll
be gi ven fafl lawiageembed tngut iagie agamsl earfioredasytoughdgratpodisgialy
apparatus having the above-nentioned configuration. First, the glass
substrat éhe igvantaehehd shenpregpnfe i nyengadnt he nalir dsinieed|ididreto i s
rai sed. Then, the spherical portion 22 of the abrasive cloth 21 cones
i nto contd@dess eyt RetigReisharfded.in a fitting manner and is pressed
to the whaole circunference of the chanfering portion 2b. Then, while
pol i shi nd A03ddi P (srarfsFtrsing ppereads Pédma neld3T | SAPAETRFguifer @
supply unit 14, the notor 23 is driven to rotate the abrasiv ,cloar
21 and t 298G ¢45C ﬁ&qqr%nﬁzt%dﬂ}%ﬁife?ﬁ’étclﬁﬁ’rﬂ%li%lﬁd?%fg%ﬂ% s

i shed 0038 hus, b | i shi h nf.eri i 2b,
P el bvea S 190 RENIT et oshlntl el Srrbtana Pt Loy Rhgash
wth sma Ietcutti ng sc} ock., }hereg&rlﬁ vah%n a _ma?neti.gz1 di sg %g foorr(?tgelg:ed
by use o tl"i’ie§ng‘l'?l SEEUFSEFatE 1 a4 88?&% e 6 B%:v R
) ¢ ¢ . ¢ ) G
vor cover T e RHLUE G o RIS SUBel R AL Cub RAPRELL0G PRI h A r£acs.

e !, 5l PLOEE S Ml oo Pl e b d i i 1

stock for mrror p the ¢

L her ef Of @nePhafehbvhYngaReDfod TBF Qg asBUSLBEE rath! f0k &l indgiiid o

processi ng accuracy of the edge surfa l'a 1's not iInfluenced because

the spherjical ara%&aaln%Zt@aﬁheobkéBeﬂa! Iib @i fdve T £y iélgné}ﬁ{fd@ihxzithc?

Therefore, the circularity or processing accuracy is not decrease
Furt her, npfitdoessirng qress aybafrdie rohaaf gaghetperdion 2hcidsild drs

o 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 and main surface of the glass substrate, wherein

an abfasive 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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and variability anong substrates is quite low Further, the polishing
surface by the spherical portion 22 conmes into contact with only the
chanfering portion 2b. Therefore, droop of the chanfering portion

whi ch occurs in conventional brush polishing does not occur and the

i nfl uence caused by the droop does not reach the main surface |a,
making it possible to clearly distinct between the chanfering portion
2b and the main surface la. Therefore, w thout eating away the saving
area of tHe ndfgesgrriaee| g1d8esifgid® RMNIEeEasad?astith be sbdhhed

as well as, nenory area can be expanded conpared to the case of the
convent | RSBt OBt IS ALAGS TOURTI2 AR T3RA GREcENa ohEArArE 9Lpsh

tated b h heri cal ti 22, t J bstrate 1 | tated
ot et DL PIFLLE L BLLISE 22 (1 e, SRR e L Lt ol o
hanf er i ti.on 2b i d dto.t h i i
cham e "8, BRELLEE 28,43y o 81T BLESRED, R0 SPTLST g ot on

whol 2;&“#‘%&3 Sﬁéﬂé?laf%%%iﬁaﬂe(%%f%ﬁ%%%?%nérﬁ% 7 Bgoccrar bl diitiot®
Vor cover . NI R -0fd Ao enon fiadoe SFFATPERGY IS ool B B8 1aR3 R o,

the abr 8]y £l 0% By Bhrl 8o T €6l £ed 1 NQOTRL ob 1 5 RAPBLRG L g

t he cent gFass substrate 1 passe ough t'he center o

spheri cale R bi1PPace (@34 118 BHUASHY & rCl Otdy Bb1ESE B § ARBRUSL Y d P

contact with the whole circunference of the chanfering portion is
mai nt ai nede Hc-@hAFRWE g1RYsVWORBSt Pakd hdnBik3 suirehaki ¥& PRSI 108
of the axis of rotation of the glass substrate 1 and the axis of

rotation fpdthet@briagsitte ehetb 21iratrrehangedof | thé hEenmseseile.
enbodi nent, on the plain surface including the axis of rotation of

t he abrasjos3il atte o1 e raxisppalratatsatshewmofint @l dasssubsdimgre 1
is repeatedly wobbled while the axis of rotation of the glass

subst r at edll ipdsisesmbhhonghfdhecdéshéngod glesssphbsteate pbrinicony 22ne
Therefore, trajectory of the axis of rotation of the glass substrate
1 i s sectaord fiorohudgpeeitf ileakkya bubatsateesuppeet fihg furte Wbrasd an
between the inner hole 2 of the glass substrate 1 and the spherical
portion 2pbrasigeaslethisupprating wilt Be. glMereongyst iacese palishing
inevitably adjusted to pass through the center of the spherical
portion 2Zquiseief avppliedit pelifbcesslass sabssraits) t:g@ pokighigg of
the arm 13 and it is sufficient to have the arm 13 supported by the
support i FPreEAus1 3eaY olpelefdbPed e W y1iGikd eSHRBELY 0 WBd twoldbl ed
so that the trajectory of the supporting shaft_ 13a describes an arc
on the coddmhding éPF@@éVngFﬁénsghéicéF BoPPI bRy 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 to be a target of polishing has
a disc-shape with an inner hele 2 in its cenéer, as shown in
FIG. 2 (a). The inner hole 2 has an edge surface 2a which is
almost verticél 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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[0041] At this time, because a part of the abrasive cloth 21 which is
in contact wwth the chanfering 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 is sinultaneously in contact with the whole
circunference of he chanferi tion,2b. for f

b asi ve TG EUTHESH b8 GSEANFPS AhiRe ot S I Lo Phees
cont act vvltkp the_-t hlarrf ering portion 2b is spherical. For exanple, tip
or back of %tH:e abrasi ve cloth to the axis of rotation need not be

h | t
phor i cal |5 atre 2 AR o auRBPEl oo R PN R Lo L ERAe ﬁf
porti on 20,; il a5 bh 40a0x Qe A8y 035, 21pald 0105 B o 0

to i nprove productivi eover, because durab Ity ‘of the a S|ve
cloth 21 {spharidsal opepk @am;’gati@ 'tfHér %@Eler' 111snPes BhR 19 ml?f’&‘r'ce

production cost. [0043] Here, using FIG 2 (b), an explanation w ||

be gi Venged&%l%cbﬂtd&%ﬁ&nt he roraeaphel fadnand thie spheddeall is

portion First, radial rl of the circular cross-section of the
spheri calcqirilduae LBy i t33hing H@alserigedy biama tdeeckad ick @sobe £ 1ten
inner hole 2 so that the spherical portion 22 is sinultaneously in
cont act vwftdgmwablie:acdammerwqeasafn tfeeanc heaudtera 1 gp eyt @rhae On
one side of the inner hole 2. [0044] Moreover, the spherical portion
22 of thetabr b:’si;uiedcshmhhamvamas"hsappﬂ.iedeﬁmthize:etsdm@mmetblmttmhml
line of the chanfering portion 2b to pass through the center or the
spher i caltiporglicss \wvdrstided car ashaskel bohseifaee pressbent cthheglass
chanfering portion 2b. Therefore, it becones possible to cause the
abr asi ve Siksitraze 1 wild Bot coneamsWakhanfeantor ¢ taasl yiha k-4 idd.om
an edge of the main surface of the chanfering portion in radial

di recti ot 16 ’f-'tquéIUgil QT dide kﬁe(%ﬁ@f mlgen () )in @ arrtatab s

t he edge surface side (2b2 of FIG (b)) .. Appr.oxi mati gg on an

assurrptlcﬁ?%lot“hénguﬁi%‘egb?e%h@%aﬁﬁ &l rﬁ?tﬁ@ln’t PénTOhatsoy- The
truncated cope . 11 2 passibl e Lo, 12ke ¢ IR, G0N A5 199,30 5 Do)

can be wobbled, as described later.

[0036] The abrasive cloth supporting unit 20 suppoi‘ts an
abrasive cloth 21 in a rotatable 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
cloth 21 has a height adjuster 24a so that the abrasive cloth
21 can be approached to or distanced from the substrate
supporting unit 10. As'material of the abrasive cloth 21, 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 one 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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the abrasive cloth 21 and the chanfering portion 2b | argest when the
normal |ine of the chanfering portion 2b passes through the center of
spherical portion of the abrasive cloth 21. Thus, it becones possible
to evenly polish the chanfering portion 2b and to mnim ze the
cutting stock thereof.Therefore, productivity can be increased.
Moreover, if the contacting area is large, polishing rate can al so be
inproved and in that sense, it is possible to inprove the
productivjty. 0045] On the other, hand,. |,00king.at the gl as

Lot 1 at Y RERARIRE Bong L85 2B ot AP R Hdem g s TafpeFIe.
pol i shing, h j@ concave surface follow ng the surface of the
spherical™ porti'on 22. Mreov'er, in a magnetic disc including the

| ] br ec (@ mgnetic ¢ .
SoorT on PESARLL ah 83cNBRER1 8 PINCHLC 4R of % [T AneRoPBIT ERLNY

portion havin ape us, because

Porti on 2 N33 16anCaUE SWIHAFCa | HobEEOIRS GABALAM A8RyEhoDY: e

latch or the li ke and 1t becones possible to rove i ng

property Sushe afeAURd Idons1393HESENESSrs and ROR GhaBLNgLBSEHABEYT
[ 0046] Further, for exanple, before and after cleansing process and

chenm cal 3¢ EeBgEREAIROLRE ¢A%SRr Dl 288 Hdshbiat eve TR 2Ced t9ised.
exchange a carrier case. The repl acenent of glass substrate at this

tinme is cmidgr,ednheUbpheirngad parlial 22i gf Jhe dmnbisle clgths2insamded
into the inner hole, radius of the mandrel is expanded to |ock inner
ci r cunf erianoe cetgectuwiiahethanichrdre hpllg 2ohms ififta ic@niraahew ahdtie
chanfering portion of the inner hole. Therefore, when the chanfering
porti on haxessabhcatbesuhbaeecscumtdtmngy efetheenhadiaenty pduetjory
comes into contact ‘nmainly
2b. Then, while polishing liquid (slurry)} is supplied from the
polishing liquid supply unit 14, the motor 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 sodium or potassium £rom 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 éutting 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 orx processing accuracy is not decreased. Further,

processing accuracy of the chamfering portion 2b itself is high
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with the edge line of the chanfering portion (boundary between the
chanfering portion and edge surface) to reduce trace of contact.
Therefore, snoothness on the chanfering portion is inproved,
generation and absorption of a particle is prevented, and as a
result, it is possible to prevent a convex portion from being forned
on the main surface of the magnetic disc. [0047] [Enbodi nment]
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Mor eover, the glass substrate and the disc may be manufactured as a
2.5-inch diféh Othd Radni ReM-rAiceC 14, 00d8tidd) 1Bh@Re sRHAGESS NY1 84 LDy

and first wapping step _

distinct between the chamfering portion 2b and the main surface
la. Therefore, without eating away the saving area of the main
surface la, designed memory capacity can be obtained as well
as memory area can be expanded compared to the case of the
conventional brush pelishing.

[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 torgue 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
poxrtion 2b. |

[0040] Moreover, when polishing, at least either of the glass
substrate 1 or the abrasive cloth 21 is moved while the ﬁormal
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, r'elative-positions of the axis
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First, alumnosilicate glass is cast into disc-shape by direct press
usi ng upper, lower, and body nolds to obtain a plate-shaped anorphous
glass. Here, as the alumnosilicate glass, glass for chem cal
strengthening is used. The di sc-shaped gl ass substrate for a magnetic
disc may be obtained by, other than the direct press, cutting the
substrate out by a grinding wheel froma sheet glass forned by down
draw nethod or float nethod. Here, as the alum nosilicate gl ass,

chemi cal g%r J}%’H ng ghgsc?%%]?gl(ﬁ%;ﬁ X %8;&#? ?e)rcenttot%%ﬁ%?gﬁ{lof
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by an apparatus fo surfaces wrappi ng using planetary gear
nmechani smygyek afdIMIRRLSY St BiAd QRSe &f E}:'dla'tﬁo‘iﬁsgg-t@%@'afs'scgulc)¥trate

wrapping platen is pressea both fromtop and bottom of the plate
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surface of the plate glass, and they are relatively noved to carryout
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havi ng snooth main surface is obtained. [0050] (2) Cutting step

(coring, 2drmhhgkefore, 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 sphericai 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 neéesséry
to contreol the position of the arm 13 and i£ 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.
[6041] 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 1f 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 thé abrasive cloth 21 is
simulfaneously 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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Next, using a dianond cutter, the glass base material is cut and a

di sc-shaped gl ass substrate is cut out fromthe glass base material.
Next, using a dianmond drill, an inner hole is formed in the center of
the glass substrate to forma toric glass substrate (coring). Then,

i nner circunference edge surface and outer circunference edge surface
are ground by a dianond grinder to carry out predeterm ned chanfering

Dot sur P4Eek Bf CPRAGT AL HSTTALE § haEaont S nEbe LuD Ar i B0 7G

process ig carfl out in a simlar manner as the first wapping
process. %/ carrying out the second w apping process, it is possible
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in the cutting step or e ace pofishrng steép, are

o SRS neRttange Spduitchecede peraltl sptent by o

time. [0Q§@Hmﬁé9iﬂ%ﬂﬁ%ﬁ¥¥ohsQb?giﬁtf@ possible to prevent decrease in
polishing rate and to improve productivity. Moreover, because
durability of the abrasive cloth 21 (spherical portion 22) is
improved, it is possible to reduce production cost.
[0043] Here, using FIG. 2 (b), an explanation will be given of
relation between the inner hole 2 and the spherical Iﬁortion 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 2 so that tﬁe spherical portion 22 is simultaneously in
contact with the whole circumference of the chamfering portion
2b on one side of the inner hole 2.
[0044] Moreo{rer, 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 (2b2 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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Next, by brush polishing nethod, outer circunference edge surface of
the gl ass substrate is mrror polished. At this tinme, slurry
i ncl udi ng cerium oxi de 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
met hod and the polishing apparatus on the chanfering portion 2b

is carried out
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stick-shaped unit 34 as an axis o lon having a ¢ _
surface 34qq hay ngi iR s&M& habht88nd h&ddok NEnEPELE 33 afdeAeF AL 2l

whi ch becomes snaller downward, and a plurality of polishing units 35
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unit 34 and can nove in radial direction (orthogonal to the axis o
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of the polishing unit 35 configures cylindrical inplosion and at the
sane ti mesémgeer urifsages3iblisheveahprsventhenpastiuetithitpe coni cal
surface 34a of the stick-shaped unit 34 in whole and is biased by an
el asti c nghbdEr] Onoths ledave): band ndewkdindeabftheadilass Bukedirate 1hiene
the stick-shaped unit 34 slides downward relatively to the polishing
unit 35, chamiitirgupbateod4abott tihe dnhek-hbhpad] adfier geléshandshas
space between inner surfaces 35a of each polishing unit 35 and each
pol i shi nga aaneaes siug fageeth bawimst e sofr fpgei e t e sabErdiealad plek@ase
radi us of the polishing menber 31 regulated by the outer surface 35a
of the pold shMrgearpr, 38 agprgnat ist descHasd nti$ @ lasiscrukpbpree
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accuracy.
(0046] Further, for example, before and after.cleansing process
andchemicalstrengtheniﬁgprocess,glasssubstrateimsreplaced
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
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pol i shing nmenmber 31, and can be in contact with the inner
circunference surface of the polishing target 30 with equal pressure.
Then, while polishing liquid is supplied between the inner

ci rcunference edge surface of the polishing target 30 and the
pol i shing menber 31, the polishing nenber 31 is rotated or noved to
shaft direction with the shaft as center of novenent to carryout
pol i shing..ln other ds i shi.n n.the edge surface, 2a | s
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to carry out polishing. [005%] Mor eover, the polishing nenber 31 is
not |imtedid® themahehatdife sabne="emt thBefaghaticsaiyst ure and
ot her structure for expansion and shrinking may be. applied. As shown
in FIG 6fq@7]the polishing nmenmber 31 may have a stick-shaped unit
36 having the sane shaft at the fixing unit 33 and can be rotated in
bot h di r efEmlossiresrek It hr ee pol i shing units 37 which can nove in radius
direction and provided in the outer circunference of the stick-shaped
unit 36. The stHedeishdted ,uanteBdimdnides & hmae: Grhwuinfaneshg8dachs
outer circunference surface (a surface having a cross trajectory
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surface contacted, polishing speed can nproved. Moreover, since

pressing dohcad:s AfMRl | 2Rtk RA Sy T E£CH 1 Ok I CUIGFd dvecan he
small and stable, while it is possible to maintain inner dianeter

si ze betveRissuhskiabes shdldnestnse Mdie por 8esh PcE @Fr &€ dS acPustied
in shaft direction. [0058] Mreover, with regard to the edge surface

2a, as shhwt igr the’ .Gerivesit iddsal. exanple in FIG 7, polishing using a
rotary brush 50 nay be carried out. At this time, the rotary brush 50
does not [EBBI}to polish the chanfering portion 2b and type of a
bristle of the brush (dianeter or material), density of the bristles,
pressi ng flor ceShagtec prvsdgiss iogt sappr opdi dieby woappitegt dleepdge surface
2a can be polished. Mreover, the edge '

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 1s wused. The

disc~shaped glass substrate for a magnetic disc may be obtained
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surface 2a can al so be polished by use of a columar abrasive cloth
I nstead of the rotary brush 50. [0059] 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 a mrror surface condition which can prevent separation of
sodi um or potassium [0060] Here, in the present enbodinment, an
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pol i shed and po 1
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thereaftegy, ﬂfggé%heéﬁédwhﬁﬁuﬁHrBQQ&NPQ&EEQhBQleSQte glass, chemical
strengthening glass including; 58 to 75 percent by weight of
Si0.; 5 to 23 percent by Qeight of Al,03; 3 to 10 percent by weighf
of Liz0, and 4 to 13 percent by weight of Nay0, is used.
[00498] Next, both main surfaces of the plate glass is wrapping
processed to make a disc-shaped base glass material. The
wrappipg 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
preésed 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 m_aterial 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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As a main surface polishing step, the first polishing step was
performed. The first polishing step is mainly aimed at renoving crack
or distortion remaining on the main surface after the w appi ng step.
In the first polishing step, main surface was polished by an
apparatus for both surfaces w appi ng using planetary gear nechani sm
using hard resin polisher. As polishing Iiquid, ceriumoxide abrasive
grain was ed 0062].. The. gl ass. substrate after the first polishing
step was éggue%?%%.?yJ%ﬁgﬁﬁﬁb'é?%ﬁeansing tanks of neutral detergent,

pure water, ang.isoptapyly @g%?geésgfg@? hgagg.s(Hb%%@:%%%‘ thQ %%La@gé&;

second polishing step was p or ne main surface polishin

step. Thessesoad, AR SHY B ooLeR EL§|<?]$ Rl @hsgi%ﬁ?{]{;& MRifher as

surface to have a rror “surface. t he second p shing step,
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usi ng planetary gear ‘mechani sm using flexible resin foam polisher:
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than the cerium oxi de abrasive grain used in the first polishing step

was used. foBHdd]lonThBeghass SuEidate ehd efutithegseeeploPAdgehsagratep
was sequentially dipped in cleansing tanks of neutral detergent, pure

wat er, ansol sapimpydted cadlch( BPA) prechéent esingsesl. iHerselvamlder agadnit

wave was applied to the tanks. [0065] (6) Chem cal strengthening step
becomes possible to finish following polishing step of the main
surface in a short period of time.
[0052]
(4} Edge polishing step

Next, by brush polishing method, outer circumference edge

surface of the glass substrate ismirror polished. At this time,
slurry including cerium oxide abrasive grain (loose grain) is
used as polishing 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
?b (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. & {b) and (c}, 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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Next, chem cal strengthening was conducted to the glass substrate
after the above-nenti oned w appi ng and polishing steps. The chem cal
strengt heni ng was conducted by preparing chem cal strengthening
solution in which 60% of potassiumnitrate 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 glass substrate was
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hlghrlgldltyls obt ai ned. [0069 ) )
pelishing 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 ocuter 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 1s 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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(7) Magnetic disc manufacturing step On the both surfaces of the

gl ass substrate obtai ned through the above-nentioned steps, an
attachnent |ayer including O alloy, a soft nmagnetic |ayer including
CoTazr alloy, a ground layer including Ru, a vertical magnetic
.recording layer including CoCrPt alloy, a protection |layer including
carbon hydroxide, and a l|ubrication |ayer including

fl h t II f d t f.act t I
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[Eval uatigpl c)re. Then, while polishing liquid is supplied between the
inner circumference edge surface of the polishing target 30 and
the polishing member3l, the polishing member 31 is rotated or
moved to shaft direction with the shaft as center of movement
to carry out polishing. In other words, polishing on the edge
surface 2a is carried out by expanding the abrasive cloth
included in the polishing member 31 to shaft direction of the
polishingmember 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.
[0056] 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 berapplied. 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 in 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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A magnetic disc having a chanfering portion single polished 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
Rel ated Art" were manufactured to conduct an accel eration test.

Condi tions of the acceleration test were: Tenperature 85C, Humidity
85% and 30 days. Then, separation of sodium and potassi um was
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Cnner hol 15 CREIkGARTeS S EPEER HOCTROE P D SholRCRHSERAS 30FR51 TS

fusif haped .and i i lar characteristic, Usj h abr asi
cl ot hes, THOS 1o TRES: GOBFREF Pdndotist S Wi FREELGARARE TFRFOYRE:

whol e cir éwger%pcgiof t he ch§pf 5!@9.(g¢i n.%gp.to_ lis iggéyiége

chant er | P TRSHS S L Pre FRsra g for e sBat e A b B :

chanferirgafggfgf§£9Mégﬁ %gagﬁafftéﬁém%€%5¥%$ 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 bristles, pressing force, etc. may be set appropriately so

that the edge surface 2a can be polished. Moreover, the edge
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[0073] Further, in the above-nentioned enbodi nent, a portion of the
abrasive cloth 21 which cones into contact with the chanfering
portion 2b of the glass substrate 1 is set to be the spherical
portion 22. However, the portion nmay have any shape so long as the
portion sinmultaneously cones into surface contact with the whole area
froman edge of main surface side of the chanfering portion 2b to an

edge of edge_surface 2a side in radius directiopn of the chanferin
borti on SBUTERCE 2R ataed vt (O e RnGSeHer ot e Ewe Gararh on

exanpl e of.,an abrasive cloth. FIG._ 4 (a).is.an external view of an
abrasi ve ¢toth H¥ ?ﬁigoéLRQﬁ ﬁ%§%¥“ﬂ4§ﬁg§f%9he abrasive cloth 27 seen

from abov 4 (C) .8 vi ew kor. .explaining how El G.. 4 (h) LS.
used. L005a757E Thet aboi s G Rt e EsRee BY, Shorersn Shebois
t he abr asj h, . [ 2 4 |y di i i Si X, LN
verti cal %??%%‘?%ﬁqlgt#da??\c Ud(rahs‘}:(l%gﬁ a%f%gsep%(ra#?%ﬁ}sé g%i%g%%%w%tt%y’bf’(%%k
in FIG 4 o) » i i I

FG 4 (00 S e e o e D0 e e R Py A ek
portions @J@féﬁetéﬁh&ﬁﬁfﬁﬂ‘ﬁhf&ﬂﬁd&n?EI%Q%%t'%EgaQQERéﬁtpf‘EBdﬁ&ml8§St
whol e area fromthe edge of surface side of the chanfering portion 2b
to the edgerfisike. edge surface side 2a in radius direction of the
chanfering portion 2b without fail (FIG 4 (c) ) . Therefore, it is
possi bl e {®0®®] Hekel e Eharesend gyddiaterd)) aMmexelbhaah odiwactiean

wi thout fail. Since a plurality of contact portions 27a

si mul t aneofisl yageohdnd aheathiacte miridhparpionab iy bl Sgiedd fdfrsthend
chanfering portion 2b, it is possible to polish equally. Therefore,
since it tlse pagei dhefdce falispolheheblarifeardaty epar t Howme 2br whihleeobéeng
in surface contact with the chanfering portion 2b, it becones

possi bl e i® anlditee gyokhdhchdredger fuctacerit magnbefpalisshuthffiestngnd
portion 2b and at the same tine, it is possible to equalize surface
roughnesstie? ehmmigiinie mant isey tdaomagbbenpolished thereafter.

[0061]

{(5) Main surface polishing step

As a main surface polishing step, the first polishing step was
performed. The firstpolishingstep ismainly aimed at 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
peclishing liguid, cerium oxide abrasive grain was used.
[0062] The glass substrate after the first polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and iscopropyl 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
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vertical direction of the glass substrate 1. [0076] FIG 5 is a view
for explaining another configuration for expanding a portion which
contacts with the abrasive cloth. In the above-nentioned enbodi nent,
the arm 13 is wobbled so that a portion of the spherical portion 22
which is in contact with the chanfering portion 2b is expanded.
However, as shown in FIG 5 (a) , each of axis of rotation of the

gl ass sub and .t he abrasive .claoth 21 may,be crossed with

ot edet or nEREEhAMEh R B MRS St TR PO PEn PR RN ] aledeire
to expandgLheyReRt LARE h Lcal.:part.i i IS, .l act
with the g%ass subs??a?ée%:%¥§gpgkgrg%%§ﬁiFgggggégggg%?ﬁ %gfﬁgﬁgﬁé’
rate can Qgiﬂge\fgekﬁgae' trds3nal R8P ASST fHifed O 14T 0¥E1 QHEABT hiuky 18]

the abrasive Cloth. [0077] Further, e above-nenti one

embodi NeNteri iR A iMeldbkrasWoBRY i S 0alaL ket bRa86! Oh¥n AThd BRraWhS

t
of rotation of the glass substrate 1 becones sector foam However,

the axis gkid@t=dtraenvef gehlNeisddhen Hmssi ssbdialedihstbpayabnashve
cloth 21 may be noved V\%i | e being supported so that the axis passes
t hrough theceentie gllabbeswpderdteak fperttiod sekohldepabs sisivg stlept has
Therefore, as shown in, for exanple, FIG 5 (b) , the trajectory of
nmovenent séqtdet Dhbbg Gifrsdd dinecleanyibhe comt<alf shapgeali dhtelbgent,
center of the spherical portion 22 at its top. According to this
confi gur apuoa watten,sapdsisidpmonyd plevbnl A )easebe wclpanssi.ngHeae e
and also to inprove durability of the abrasive cloth. [0078] Further,
a manuf act e ¥ &gpmie v fvas mmlatad tai $beatenkdi.-ng to t he present
invention may be configured to press an abrasive cloth having
schemat i chPP§>heni spherical shape to a chanfering portion on inner
circunference side of a glass substrate, to supply polishing liquid
bet ween t h%) adrh@hie k| StrprEHd S HEYIS4$® substrate, and to nove the

abrasive cloth and the_glass substrate rel ativeluy so that the
chanf erin%e}bBTtng’ﬁmF§aﬁol?Wthenlng 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
soiution 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 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.

[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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[0079] Further, a manufacturing nmethod of a nmagnetic disc according
to the present invention may be configured to cause a glass substrate
to be noved so that the glass substrate is displaced toward an
abrasive cloth having schematically hem spherical 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

By a1 o o 3 R AP R o ik res o copfeds 6
f i h i i di h
mvent | ot TP DE Ughr §GIReh Ot bl TBFel ALt R Torae & SRS P AT 6B an
abr asi ve v?a{é):%&fvpeé?f argg)\{letd 139 a%nbhﬁogl ﬁ{%s substrate is displ aced
rotated on

but not he same pl ai n surface toward the abrasive cloth
havi ng sc{gﬂgﬁi Y ] i.cal pai i o i P
portion on |n#eﬁ§%%§€gﬁ¥%§§%§§r%? e%%?gghgﬂalgééﬁgﬁ %t?ggégéﬁﬁ%%%n?t

is possibled qCayppetinnthat ol cRAK beMd < ke, pel kapgglpoéo@y?&ne

portion of t'he hem spherical abrasive cloth but by a lafge area o

the abrasigimh ahet Ras[ 088 ]inFuhEhink argRRYEAST LS it JRINOATAER the
magneti c disc according to the present invention may be configured to

press amld¥<aASkMBstkatd haddiy shéhappidhi édolvtiches idedsbapra oina
surface of a chanfering portion on inner circunference side of a

gl ass sulisircirg g dcheuthani ehicig hedtedno AlLostigplPy polbieshl egndédui d
bet ween the abrasive cloth and the gl ass substrate, and to rotate at

| east oneMofectvier,abrtési velalsst hsabstlretgl asftsnbstiatesiog pdby shthde
chanfering portion. [0082] Further, a manufacturing nmethod of a
magnet i ¢ alirserdoadedi 8y lfortheapidsontsaquesarttiadd yneyppedconto guareks t o
press an abrasive cloth having a schematically hem spherical shape on
i nner ci rdufudicenededi @adoflPA gbabs sdbsnsatde to the whol e
circunference of a chanfering portion formed on one surface side of

t he gl asstCAf$t F“*ﬁt@?n’t'-bo%@ﬁ)rﬂ%%m@ol PY¥hERAELY i @i h&hReEAr £ heV BARRISIY e
cloth and the gl ass substrate, andtonpve the abrasive ¢loth and the.
gl ass subEitat &NeeFHtLIBAYSEBPt HElS (I FAFEEFPNEOpOFRLRE BFeR hethe

inner hole side is pplished ile.the gl ass suhstrate and the
i v S WFAPP TG S eRe chhe Firat, and Second porishily sk8Bs, 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 allioy, 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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[ 0083] The present invention can be used as a glass substrate for a
magnetic disc, a magnetic disc, and manufacturing nmethod thereof.
What is clainmed is: 1. Amanufacturing nethod of a glass substrate for
a magnetic disc having a hole in its center and a polished chanfering
portion on an inner circunference side, conprising the steps of:"
usi ng an abrasive cloth which can be sinultaneously in contact with
t he whol e,ci rcunf erence f.c'%q]e chanf eri ng rtion;

o

b0l 1 Shi ng PHE Srar GHARS S LIS Tpy ™ ST ARy Mgy PRoPREdEFagRvEn
brasi ve Srorktd T BBdcunt erence of the Lhanfering portion
on the i np@@@j rcunference side.

[Evaluation]

A magnetic disc having a chamfering portion single
polished by use of an abrasive cloth and a magnetic disc which
was brush polished as in fhe conventional art explained in the
section of “Description of the Related Art” were manufactured
to conduct an accelefation 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.

[060711°
[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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2. A manufacturing nethod of a glass substrate for a nagnetic disc
having a hole in its center and a polished chanfering portion on an
i nner circunference side, conprising the steps of: usi ng an
abrasive cloth having at |east a portion which is a spinning body,
cones into contact with the chanfering portion, and has a circul ar
cross-section smaller than the inner hole which becones gradually

I I h ' hal e; d . li,shi h

L2 0e o e RS LSRRy e qon BEMT B0
I b L ' I \ j h [ I

0 20, SVOELIB 8 ML LI AR Lt Bieso a0y 00, AULAREHE L LIS

ci rcunfer ercgd'aﬂ_é(g dritre.Then MR ftgﬁIéIiII %ﬁkﬁﬁegﬁf’ﬁ"%@?? e 10

substrate tor netic 'disc according to ei the clains

2, MG R P AR Wpplooth sHagtacEPRRE] SBL-PO0LT OfbfRr 2 Al
| east a portion which cones |n?% contact wth the cﬁaﬁIerlng porti on.

[0072] Moreover, 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
so long as the portion simultaneously comes into surface contact
with the whole circumference 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 an-d has a similar characteristic.
Using such abrasive clothes, it is possible to simultaneocusly
surface contact with the wheole circumference of the chamfering
portion and to polish 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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4. The manufacturing nethod of a glass substrate for a magnetic disc
according to claim 3, wherein the spherical portion of the
abrasive cloth has a size which allows normal |ine of the chanfering
portion to pass through the center of the spherical portion when the
abrasive cloth is pressed to the chanfering portion. 5. The
manuf acturi ng nmethod of a glass substrate for a magnetic disc
accordi ng tg cl ai

o}

3, ., wherein at | east the abrasive cloth is
Fotat ed, SMUOPAE T HEROTHAAR PN (RS GRSIIGHP T LBERCHIT GI] R ERSks
subst ral e, a0d (e 35 gl LOERLhO Ladd's AN L6 2eLNs268 SEOBRES
chamfering portion 2b to an edge of edge surface 2a side in radius
direction of the chamfering portion 2b. FIG. 4 is a view for
explaining the other configuration example of an abrasive cloth.
FIG. 4 (a) is an external view of an abrasive cloth 27, FIG.
4 (b)) is a view of the abrasive cloth 27 seen from above, FIG.
4 [c) is a view for explaining how FIG. 4 (b) is used.
[0074] In the abrasive cloth 27, the spherical portion 22 of
the abrasive cloth 21 shown in FIG. 2 is equally divided into
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 portion 2b to the edge of the
edge surface side Za in radius direction of the chamfering
portion 2b without fail (FIG. 4 {c)). Therefore, it is possible
to polish 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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6. The manufacturing nethod of a glass substrate for a magnetic disc
according to claim3, wherein the normal |ine which passes

t hrough the center of the glass substrate passes through the center
of spherical shape of the abrasive cloth and at |east either one of
the gl ass substrate or the abrasive cloth is noved while the abrasive
cloth is kept in a condition where the abrasive cloth is in contact

o mul t aneta 5ot A B Akt BAG RePHBHCERES b ase substrate for
a [0076] FIG. 5 is a view for explaining another configuration
for expanding a portion which contacts with the abrasive cloth.
In the above-mentioned embodiment, the arm 13 is wobbled so that
a portion of the spherical portion 22 which is in contact with
the chamfering portion 2b is expanded. However, as shown in
FIG. 5 (a), each of axis of rotation of the glass substrate 1
and the abrasive cloth 21 may be crossed with a predetermined
angle. By the present einbodiment, 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 canbe prevented, it is also possible to improve durability
of the abrasive cloth.

[0077] Further, in the above-mentioned embodiment, the arm 13
is wobbled so that the trajectory of the axis of rotatioﬁ 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

35



magnetic disc according to claim 6, wherein the gl ass 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 of the abrasive
cloth. 8. The manufacturing nmethod of a glass substrate for a
magneti c disc according to either of the clains 1 or 2, wherein
either the glass substrate or the abrasive cloth is supported to be

r ot r ot t he, ot her, so that o

enebled | oo SELYOLIE ALY g Ao Vit B A0 ShPEL: 50, Lt ons

a glass Sgb§ﬂ£ﬁ$éiiﬁﬁ ﬁbf@%ﬁﬁ“éﬁ:inner circumference side of a glass
substrate, to supply polishing ligquid between the abrasive
cloth and the glass substrate, and to move the abrasive cloth
and the glass substrate relatively so that the chamfering
portion is polished.
[0079] 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 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.
[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 c¢loth 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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di sc which polishes a chanfering portion on inner circunference side
of a disc-shaped gl ass substrate wth an inner hole which is forned
in its center conprising: a substrate supporting unit for
supporting the glass substrate in a rotatable manner; an
abrasive cloth including a spherical portion which can be

simul taneously in contact with the whole circunference of the

chantef i BAGHABLHR §05,241S G5 SRR AECADI SN ipetll 27

a rotatable, FBNNQE o chamfering portion on inner circumference side of
a glass substrate to the chamfering portion, to supply polishing
liquid between the abrasive cloth and the glass substrate, and
to rotate at least one of the abrasive cloth or the glass
substrate to polish the chamfering portion.
[0082] Further, a manufacturing method of a magnetic disc
according to the present invention may be coﬁfigured 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 portion 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 sidé 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 magnetic disc, and manufacturing method

thereof.
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10. A manufacturing nmethod of a glass substrate, conprising: an edge
surface polishing step for polishing a chanfering portion on an inner
circunference side forned between an edge portion of an inner hole
formed in the center of disc-shaped gl ass substrate and nain surface

of the glass substrate, wherein an abrasive cloth which can be
I n cont act mﬁth the whole area fromthe edge of the main surface side
to the e t51§%%% urface side of the chanfering portion in
radi al dlrec |on e d “iss substrate is used and the abrasive

cloth and; the giﬁéﬁufgééﬁffﬁgm@'&ﬁoa%@é iMelst SYEd- 4% P8LISHabREr i c

chanfering port
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 which can be simultaneously in
contact with the whole circumference of the chamfering portion;
and

polishing the chamfering portion by relatively moving the
abrasive cloth and the glass substrate while simultaneously
pressing the abrasivé cloth to the whole circumference of the

chamfering portion on the inner circumference side.

2. Amanufacturing 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,andhasacﬁlcularcross-éectionsmallerthantheinner
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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3. The manufacturing method of a glass substrate for a

magnetic disc according to either of the claims 1 or 2,
wherein the abrasive cloth has a spherical portion for

at least a portion which comes into contact with the chamfering

portion.

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

wherein the spherical portion of the abrasive cloth has
a size which allows normai line of the chamfering portion to
pass through the center of 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.

6. 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 cloth is moved while the abrasive

cloth is kept in a condition where the abrasive cloth is in
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contact with the chamfering portion for the whole circumference

simultaneously.

7. The manufacturing method of a glass substrate for a
magnetic disd according to claim 6,

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 tenter 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

is supported to be enabled to freely rotate while rotary driving

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 conﬁact 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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abrasive cloth in a rotatable manner.

10, 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

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.
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