MANUFACTURI NG METHOD AND MANUFACTURI NG APPARATUS OF GLASS SUBSTRATE
FOR MAGNETI C DI SC AND MANUFACTURI NG METHOD OF MAGNETI C DI SC

The present disclosure relates to subject matters contained in
Japanese Patent Application No. 2007-173581 filed on June 30, 2007,
whi ch are expressly incorporated herein by reference inits
entireties. BACKGROUND OF THE I NVENTION 1. Field of the Invention

[ 0001] The present invention relates to a manufacturing nethod
and a manufacturing apparatus of a glass substrate for a magnetic

di sc and a manuf acturing metivgafToR INBgRERTHOD diNE Uusi ng a gl ass
substrate manufactured thereby. Specifically, the present invention
rel ates toMaNpBACEIHING BECARATUS @M GLASSr SEBITRATEE FORCBAGHEGEL G UIfSace

of an inner hole fornmed in the gl ass substrate.
AND MANUFACTURING METHOD OF MAGNETIC DISC

The present disclosure relates to subject matters
contained in Japanese Patent Application No. 2007-173581 filed
on June 30, 2007, which are expressly incorporated herein by

reference in its entireties.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001]

The present invention relates to a manufacturing method
and a manufacturing apparatus of a glass substrate for a
magnetic disc and a manufacturing method of a magnetic disc
using a glass substrate manufactured thereby. Specifically,
the present invention relates to a polishing technigue on inner
circumference edge surface of an inner hole formed in the glass

substrate.

2. Description of the Prior Art
[0002}

Blong with advancement of information <technology,
information recording technology, especially magnetic
recording technology has been significantly improving. As a
substrate for a magnetic recording medium such as a hard disc

drive (HDD), which is one of the magnetic recording media,



2. Description of the Prior Art [0002] Al ong wi t h advancenent
of information technol ogy, information recording technol ogy,

especi ally magnetic recordi ng technol ogy has been significantly

i nproving. As a substrate for a magnetic recordi ng nedium such as a
hard disc drive (HDD), which is one of the magnetic recordi ng nedi a,
al um num substrate has been w dely used. However, along w th space
saving, flattening, and high density recording of the magnetic disc,
the al um num substrate is replaced by a gl ass substrate having

superior flafness ﬁﬁ&gistsltﬁocsé lhafsecéérr eﬂabfﬂyqﬁsé&e FUPSLE AL eai%ﬁrf@%nt 0
an al um num substrate. 03] Moreover, as density gromﬁ of

magneti c I’sg%edlsagih@phﬂmmﬂr&j peagr Bsgleddexaelr@grl@tdoe:dh@ dohashe
changed froma thin filmhead to a magnet o-resi stive head (MR head)
to a gi antmamagiecodiesi sthieelvedduf GVR Heade andrépbateddpyamoghesdHf a
magneti c head froma substrate has been narrowed to 8nmor |ess. Due
to this, t%ﬂ95§r#ﬁ9 %@thQxﬁHP@WﬁéFefbﬁ¢ﬂﬁﬁﬁ @ngshulppt ey direagper ety

occurs. ég3sh occurs en .a mg nﬁ head crashes a nagnetic
di sc due t ShTRET f ALRF BT the 2Rag BPFEG%|§RP§£ﬁfche t her mal
asperity |%} 3 troubl e which causes a reading error when heat is
generated by a iabatic conpression of air or by contact between the

magnetic head apd L8¢emRIRGLI eSS LPostich & cpagdidian, r'e%BQE\Eﬁ@CG
of flatness of substrat'e edge surface has been conventionally

recogni zedtednhollBgyPas eptodaasmNt a Ima @ach £UgadSHEE agtuRferomt £
circunference and an inner circunference is polished until the

surface i $hinr foim $eeflaved tagprevertsigeneedidanh (MRthesdheso engbdénia
particle on the substrate edge surface, resultingly solving the
above- rrent“iadkfﬂéﬁopr’féﬁ?-@mv?d@@ﬂc} (GMR head) and floating amount of a

magnetic head from a substrate has been narrowed to 8nm or less.
Due to this, there may be a case where a head crash or thermal
asperity occurs. Headcrashoccurs when amagnetic head crashes
a magnetic disc due to uneven surface of the magnetic disc and
the thermal asperity is a trouble which causes a reading error
when heat 1s generated by adiabatic compression of air or by
contact between the magnetic head and the magnetic disc. 1In
such a condition, importance of flatness of substrate edge
surface has been conventionally recognized. In the Patent
Document 1, each edge surface of an outer circumference and an
inner circumference is polished until the surface is mirror
surfaced to prevent generation and adhesion of a particle on
the substrate edge surface, resultingly solving the
above-mentioned problem.
[0004]

Asa technique to polish inner circumference edge surface

of a glass substrate, a polishingmethod by use of a rotary brush



As a technique to polish inner circunference edge surface of a gl ass
substrate, a polishing nethod by use of a rotary brush as described
in the Patent Docunent 2 has been known. This polishing nethod
enabl es to polish inner circunference edge surface by | am nating

di sc-shaped gl ass substrates having an inner hole which are stored in
a substrate case and a tightening cover (work holder), inserting a
rotary brush into a communicating inner hole of the glass substrates
after the glass substrates are fixed on a rotation hol der (table),

and rotatiag deichibbe Letaté oratwitdeocandnthe Ko asdebrnustvmhi Teis
di pping the gl ass substrates into polishing Iiquid. [Patent Docunent
1] apahesg Rabhod hebilrexami pediPat emte Applicaifiearnie. edge
H10- 154321 [ Patent Docunent 2] Japanese Published Unexam ned
Pat ent Appiuif@cicohy Neamppefizg] d42cf glo@mic glass substrates having an

inner hole which are stored in a substrate case and a tightening
cover (work holder), inserting a rotary brush into a
communicating inner hole of the glass substrates after the glass
substrates are fixed on a rotation holder (table}, and rotating
both the rotation holder and the rotary brush while dipping the
glass substrates into polishing liquid.

[Patent Document 1]

Japanese Published Unexamined Patent Application No.
H10~154321
[Patent Document 2]

Japanese Published Unexamined Patent Application No.
H11-221742
(0005]

Recently, to further improve recording density, a
perpendicular magnetic recording method has been adopted. In
case of a perpendicular magnetic recording medium, influence
of a glass substrate appears more significantly than the case
of a longitudinal magnetic recording method. Therefore, lower
roughness and more precise flatness and shape are required for
a glass substrate, Especially, for the improvement of reading
speed by an HDD, rotation speed of a magnetic disc has been
increasing. Because center of the rotationof themagneticdisc
is very important, smaller dimension tolerance of an inner hole

(inner circumference edge surface), higher circularity, and



Recently, to further inprove recording density, a perpendicul ar
magneti c recordi ng method has been adopted. In case of a

per pendi cul ar magnetic recording nmedium influence of a gl ass
substrate appears nore significantly than the case of a | ongitudi nal
magneti c recordi ng method. Therefore, |ower roughness and nore

preci se flatness and shape are required for a glass substrate.
Especially, for the inprovenent of reading speed by an HDD, rotation
speed of a magnetic disc has been increasing. Because center of the
rotation Gimatlhernagoeihg €histraneeVeiyhi aposidite aRBIkgLideaensi on
tol erance of an inner hole (inner circunference edge surface), higher
circularitiypo0&nd smaller fitting tolerance with a spindle are
required. [0006] Meanwhi | e, because a snall HDD has been
recently requi r Beamehi ke dBot@es s acMads. WDR BRE Hesn prrerre Lyardigt red
canmera, an a portable nusic player, it is required for a magnetic
disc to hadPd & SFRtTerShape aar?(?ll%iléﬁérm%r &i ﬂbgﬁ'é‘?]]slctaﬁ‘e\iﬂi’vl an 2

| oweri ng pro %tll on_cost .t hereof
S

product i of ¢o€ V\hrlnﬁl%l%&llagﬁl ﬁglgn ?rﬁ? ulgﬁficﬁﬁ?e?‘é[}?@éq 3&§e %E?fta%e
of a glas%a%%Q?Eﬁ? r%Hg S%%BQQ. 1&§déﬂ§ﬁ€§$ﬂ%§ 5%1

| am nat ed when poli |ng s conc vab exanp pi eces

of glass gubslikates MEs€ VAt ed and poI ished, if the nunber is
increased to 300, it becones possible to produce t he sane anount of

gl ass subgitoodt’és within a one-third of takt tinme (processing tine).
However, there is a tendency that if the nunber of lamnation is
i ncreased, tol efanee tor loverwznducrioh thst iwwiér Pol eshind enermker

SUMVARY COF THE | NVENTI ON [ 0008
circumference edge surface of a glass substrate, increasing the

number of glass substrate laminated when polishing is
conceivable. For example, if 100 pieces of glass substrates
were laminated and polished, if the number is increased to 300,
it becomes possible to produce the same amount c¢f glass
substrates within a one-third of takt time (processing time).
However, there is a tendency that if the number of lamination
is increased, tolerance or circularity of the inner hole is

lowered.

SUMMARY OF THE INVENTION
{0008]

Therefore, the present invention aims at providing a
manufacturing method and a manufacturing apparatus of a glass
substrate for a magnetic disc which can polish inner
circumference edge surface with high accuracy and can improve
tolerance and circularity of an inner hole while ensuring a

number of laminated glass substrate and providing a



Therefore, the present invention ains at providing a manufacturing
met hod and a manufacturing apparatus of a glass substrate for a
magneti c disc which can polish inner circunference edge surface with
hi gh accuracy and can inprove tol erance and circularity of an inner
hol e whil e ensuring a nunber of |am nated gl ass substrate and
providing a manufacturing nethod of a magnetic disc using a gl ass
substrate manufactured thereby. [0009J As a result of keen

i nvestigation on the above-nentioned problens by the inventors of the

present i meamnifeennrihe nathedt of & mapiad ieudisdabihd aagDhas abbkyrofe

| am nat ed gl ass substrates are inclined to a rotation axis when an

i nner cir owrfudeececddyreserface i s polished, tol erance or
circularity of an inner hole is | owered. Then, as a result of keen

di scussi on®¥% ol ve this problem the inventors found out that if the

nunber of the glass substrates lamnated is increased in a stage
where the gl ass®8hSEFELBLTAFEET AHVFSEagahhen O& Bip &Py HeRbt Rned

ol der, L sg. o0t cbyof sg.lelly ot Ol T mer Dol pendn,

. 2
rotation axis 18 pr (0] owered "and ev

coul d be rghainpedsbychig WeF ke hol der é’“ﬁﬂr{%jlgrﬁya%%url%ﬁXnathQ gl ass

substrates are prone to incline when the glass substrates are”set on
a table. Mugevratest hee nyeNtiaes freund edadikal 4:tid Syassi®l enhr

i nprove matchi ng degree of the shaft center of the inner hole and the
rotati on axirssupfesehtengetibe ghasSacubsiy atped ichetine woi kranteeror
after setting the work holder on the table and thus conpleted the
present i iieiilenityovAen inner hofkais ilowergdsol Ther/hes a result of
above-nentioneggproblenl a.tgpical confi%uration of a manufacturing

method of ‘&I AESCEUHR &P AN HRGTAH E™di e 40¥6PEPRE T Cheut

present | AL LON 15,2 IRRRRY 8" JRNVEACLYT LG - S A S, sHbSHgY & Lor
increased in a stage where the glass substrates are laminated
and retained by a work holder, matching degree of a shaft center
of the inner hole and a rotation axis is prone to be lowered
and even if the glass substrates could be retained by the work
holder with high accuracy, the glass substrates are prone to
incline when the glass substrates are set on a table. Moreover,
the inventors found out that it is possible to improve matching
degree of the shaft center of the inner hole and the rotation
axlis by setting the glass substrates on the work holder after
setting the work holder on the table and thus completed the
present invention.
[0010]

That is, to solve the above-mentioned problem, a typical

configuration of a manufacturing method of a glass substrate

for a magnetic disc according to the present invention is a

method of manufacturing a glass substrate for a magnetic disc



i ncluding an i nner circunference edge surface polishing step for

| am nating gl ass substrates having an inner hole and for inserting a
pol i shing body into a communi cating inner hole for polishing further
including: a step of installing a positioning nmenber instead of a
pol i shing body of a polishing apparatus in a manner that the center
axi s of the positioning nenber matches the center axis of the
polishing body at a position where the polishing body is to be

provi ded; a step of lamnating a plurality of glass substrates; a
step of calsilngihfeapoindroriipguiesbsticd @dgenst f & dAAPRIALCatdMg
inner hole of the |am nated gl ass substrates; a step of fixing the

| am nat ed ffradsmsnbsinatEsssa ssbepratfes draniinggahhenpasittdlenang frrrber
fromthe communicating inner hole of the positioned glass substrates;
a step of daegdhnAg@ ®oporhshg iy dodyte @ errwoldadiingg iappat@tigsior

i nstead of the Rﬁ;b%ioning,nenber; and a step of inserting.the

pol i shi ng BYdyh YR oM iy SFRRGE Hotte 9o PRESEE PoH

gl ass substrates, [.001 . Accordi o. the,above configuration
Thotal I nd RS ARt TP Ee® meer 88 P dI0sk s BRTARRTHS ARP T et hg
body of thenpehishinag appaeratys £k cpp'thémdl&t%n'iﬂe%enﬁdé&@ﬂ &nee
edge surface is to be attached enables to position Fam nated gl ass
substrat exHay ckheepasiild offi Aige RNSHiRGVBAE eXagt bys Sam: RaskEi ok and
posture of the polishing body. Therefore, even if the nunber of

| am nat ed rgllastisgbdbdat 6s It |l gerovindeel; @ rowsd esntamecge reurd ace
of each gl ass substrate can be polished with high accuracy and

t ol er ance PAnFadity fifaglase spbstrrtesinestRplal et imat ehe pgsdegpebnof
cores can be inproved.E%0012] Mor eover, anot her typical configuration

of a manuf%SEEi My PREERBUTOF YFUESaEIRSt i pote & ndihepmenaiet
accordi ng he t_d.nventjaon includes: a step, of. at.tachi a
| ower ret ﬁtl%sﬁlsg %@éﬁ%&e&’ aamx)sﬁ:%pho‘?%er%l%?%htzlgnd%ﬁ‘%%asteéfagggss

substrat ess g t226084id eBpWMELEnay Phy @k é{yspéié}r{lﬁlgg{n@zﬁﬁeis Yhstrates

are |lam nated by an upper retaining portion an ower retaining

portion orcanuabbetofigamely $bilBgJoARRRS %bh!&ti@xﬁe@ I8y BObatrkfEOer

ci rcunference edge surface of an inner hole forned in the gl ass

substrat e;a atep ef aftdd@nimasimd ishphgrialdyt yo ahegbabssisiuts bpph est wn

the lower retainin ortion; a step of providing a shaft

' per pendi GSAFRF ¢ tHReLPDifekonigtaananper pent artes hamasrdisghathe
nmruni.cati ng inner hole of  the glass substrates

+

penetrates a.c

| ani nat ed pé’ﬂltsﬁén%\ﬁé) Yr et™Hi%hi hg® pGPTRBRL C & K% pl 87 HhoSPE-Forfingt the

Ianinatedpggg§§O§g§s&1%§§§%33§e£§%egf the shaft; a step of pressing
: .

the gl ass“substrates us positioned on the | ower retaining portion
with the yppenjretaining portion fromabove;, a step of renoving the
shaft fromthe comruni cating inner hole of the positioned gl ass

substrate; a steRpcafdimserd ity aapold dynTdghedyibif 0OihbEalling the
comuni cating inner hole of the positioned gl ass substrates; and a
step of polisshingithendmirer adi &cped Erisnc ehedgetiseindfccesiygt hedy of
polishing body by relatively rotating or noving the table and the
polishingt58d99lfﬁﬁﬁﬁﬁ apparatus for polishing an inner circumference
edge surface is To be attached enables to position laminated
glass substrates by the positioning member having exactly same
position and posture of the polishing body. Therefore, even
if the number of laminated glass substrates is large, inner

circumference edge surface of each glass substrate can be

polished with high accuracy and tolerance and circularity of



In the present invention, upper and | ower do not necessarily nmean
direction of application of gravity and the direction farther from
the table may be "upper" direction while the direction nearer from
the table nay be "lower". Joint of the upper and | ower retaining
portions nmay be any position as long as there is no influence to
operation. Wen attaching the | ower retaining portion on the table,
any nenber may be intervened therebetween. Perpendi cul ar condition of
the shaft nmay be accurate enough to enabl e positioning of the gl ass
substrat e the tiheeshiadle ANEMmathRihfndigGid odnteresncearedge inpgrbase. i s
pol i shed by the polishing body, the table and the polishing body are
rel ativel ylGdidt2dt ed or noved. Here, "relatively" nmeans a condition
where either or both of the two are driven and the polishing body is
in sliding cont ¥BECWeH t h&NORREE ci F¥Rifdr engenédgeratirdace °€t hrdugh
polishing liqui.d) .. "Myve" incl.udes, for exanple, a conditiqn where
Phe pol | SHIATBoHy < B8 T ios 65 i iasd PUtt i Spprok Taanay & dise

or t hogonal t i I i i nne 0 14
Accor di ng 6 ATy B e BaFr n AT ShE PPh b et A B B e e T of
the work holdgr ScakiRChehLOR Ihe Jfrahl GorR POLEA 1IN Bf skh8wOLRSS |
substrates are lamnated on the |lower retaining portion, the shaft is
provi ded pgrgpendiusst pddes ta 4 wnkdevwesn nefedienh NPl LitgNo £ aHeegBhsat e
t he conmuni cating inner hole of the | am nated gl ass substrate so that
the gl ass sulstraseesay daposatedmadanmppes Foweiniret abnk hgn poct tion,
the positioned glass substrates are pressed fromthe above by the
upper ret aitSigt PRI G PETBECR ioRedl taRdei G fRlichddiotdprarathe Spaft
is removed fromthe conmmuni cati i nner hole of the glass

subst r at e LT PHLHIIPER] Ty LRECP R4S 8H5FATD Ahaliine hote

for polishi Therefo i.t.ioning qgg L% .Of .t .
substratquggwganggg(%%Fﬁfgﬁgétg_égyabe ré§ﬁgﬁpgﬁf%38§%%§§%%%%¥%re
tol erance gng16k5CHbiRdt it &f ohNend NRQErhedes Gl PeokiPERY el stERabs i s,
the shaft is renoved between the positioning/fiXing step of the gl ass
subst rat e pndridiegpa i stdfg st ePenditivi ar@FOMicgeisé eRodees re@bining

di sarrange positioned and fixed | am nated gl ass substrates (inner

hol es) i n meutddinaso dhredtiicopha &t gesatrayes hecpusirtiicertiofy itreghats
substrate toward the table. Mreover, when the work holder is fixed
on the talife Bt eflef® FARPHERERF gl AR ANRSK Pt BB akevstor8daitninte
wor k hol der, .there be a case where rain particle or the |jke
ot r udes BERIER et Siot REHOTTorcard ot ha® naBIeaR $138 1 RECrEES of
t he work I e IS .al.0 i

positionin g‘%@yggcéggfgrﬁtﬁ%'gﬁagégé\ﬁcé%?}r%{%gl?g ?%%V%la%%%h%’sltgag?sed.
However, agtef dbBg:ionddeabayer st 'r@ﬂ@@nfﬁ%fp!o&lﬂi%hl P0eh the Wﬁﬁlﬁr

hol der is attached to the table in advance (before retaining the

gl ass subsigtatie)inansbitheref ose adves;id stbpref renaningrobkl smadmnrioxi ng
accuracy of the work holder toward the table, such an error can be
correct ed tihe ehmmsibsdquaninposhelenfnghsprepiviondregghassubghsetat e.

0015
[ ] a step of inserting a polishing body into the communicating

inner hole of the positioned glass substrates; and a step of
polishing the inner clrcumference edge surface by the polishing
body by relatively rotating or moving the table and the
polishing body.

[0013]

In the present invention, upper and lower do not



The shaft may be enabled to stretch or contract in radial direction
and in the step where the | am nated gl ass substrates are positioned
by the shaft, the shaft may be stretched in radial direction for
positioning and in the step where the shaft is renoved fromthe
comuni cating i nner hole of the positioned glass substrates, the
shaft may be contracted in radial direction to be renoved. Thus, it
becones possible by the contraction of the shaft to avoid the gl ass
substrates from an excessive stress when the shaft is removed and
al so possidde=dsardayryeautdipesittioanbfgamil itdee ighass gubstvatkas whé h
hi gh accuracy by the di ameter expansion of the shaft. [0016]

| n the aboVergmroinofredreonfrguithei ahla hay bechmfed adi natian while
plurality of glass substrates on the |ower retaining portion my
include a té}@e%léfwta%%@iI‘rﬁjrteﬁefepras@%%@é—ﬁd’ﬁ@s bien“ 4ot f ong@int of

o ol ural | (P ORPERE HThd8 EB0t o TE hPEOF R hardPArer e Bt iah 30

tti t t it . k .
The | ower T ECRER o Rort o T oo B ier “h b Rt or ERVE: Spfighe ©f

present i NG Ofer L IRATE SR 1 HNape Ohet RELYR! K 6.9V &Y MLy DS
entirely constructed by the wall and nay be constructed by franes to
form a cylimdveakdsitanebaswvaenhol mrpBydisel §f couahtdomartks iGo¥RE t he
gl ass substrate can be easily set to the work holder with its | ower

r et ai ni ng MEY theomddwad et enoght dlgl enap@l1ppsitioning\ ¢§pibal glass
configuration of a manufacturing apparatus of a gl ass substrate for a
magneti ¢ WS EEESr BYn§Peo SPRETpr BT  FiR ebitisdn Gif@undeserchorRIe

hol der whi ch sandw ches, rality of. gl.ass,substrates havin n

i nner hol €411389 A %%f’e%“fg%% i F%‘Snp%ill%bw@r bﬁHH’ I% rt eaiaﬁgnghe
portions, t.ahl.e t i t I et ai.ni porti is at ed,
a shaft mﬂg%ﬁﬂggﬁge%%% d g?eccwﬁ%%ﬁg?él% f%gggﬂg%i?%cfﬁ%ﬁ?éandhggg’
pol i shi ng hady tatlaghi i ROkt é oy falralhacdicigna rpot ibshinngs Rody-whi ch
pol i shes an inner circunference edge surface of the inner hole by
rel ative rateatdramear amdveiepblokhihe bedt dsand §hedpod ickhitagtbedyh
wherein the shaft can be stretched in radial direction to determ ne
t he posititdre bfineheigraste s edgeswhéacsa (phuregh pploshghaddquid) .
substrates _are lamnated on the | ower retaining portion attached to
the tabl e 3iFeAl $BCtAFeDe IOSneraBR Ry PnCPREH BlOTUIPEER] Uif PolpEhINg
renoved f&g theannerahqge wgile tgewfositioged ?lgii’ bstra&etés
pressed fromt ig°aBbve 1° tiie uﬁbﬁ_ ?klbﬁﬁpﬁa pBRET ON, e
pol [ shi ng hady -l bagheds Lg; the: Rol Ihi-nd Bagy, ajdahi ng portion is
inserted into the comruni cating 1 nner hole of the ¢lass substrate
posi tioned;dyiaihe shaft after the shaft is renoved therefromto
polish the inner circunference edge surface.

According to the above configuration, the lower retaining
portion of the work holder is attached on the table, a plurality
of the glass substrates are laminated on the lower retaining
portion, the shaft is provided perpendicularly to the lower
retaining portion to penetrate the communicating inner hole of
the laminated glass substrate so that the glass substrates are
positioned on the lower retaining portion, the positioned glass
substrates are pressed from the above by the upper retaining

portion to be fixed and in that condition, the shaft is removed



[ 0018) According to the above-nenti oned configuration, the

| ower retaining portion of the work holder is attached on the table,
the shaft is provided perpendicularly to the |lower retaining portion
so that the shaft penetrates the comunicating inner hole of a
plurality of the glass substrates |lam nated on the | ower retaining
portion to position the glass substrates on the | ower retaining
portion, the shaft is renoved fromthe comruni cating inner hol e of
the gl ass substrate while the positioned glass substrate is pressed
from abovefdnm the dppenicatahgi hPorbions and gihe spolh stvdighodyai s
inserted into the inner hole for polishing. Therefore, positioning
and fi xi ng:lof p¢ hieslgl rasbodybst irates teadni e tlae inedr dutl o foediratehyng.
before polishing and tol erance and cirpularitx of the inner hole can
be i nprovedieWBrEGy ePOs 1 tiyEdeimagdpbssing @ hyhehalavhidetirehcorre he
shaft to avoid the gl ass suhstrates from an excessive stress when the
shaft is reHovES aRdt al TBssdesetre ??ﬁ?ﬁﬁ'rﬁogﬁth%%itQWﬁhiﬁBeB?f?ﬁ%

gl ass sub t wi th high accuracy_ by the di apgeter expansion of  the
Shatt. [oordronct Mg LG i ol [ fr et o gtred o
include a hpit qued: fy| i 3l L uRske & WLRLBAVENG 2L ARSR 1UBPEE PRy t
in which a plurality of the glass substrates are stored in-a

| ami nat ed £xeRdidd aihangh 4 Qlrssasubshuates $o0redihg thepwor¥nhcover
are set on the lower retaining portion in an integrated manner with
the work coamerwinBy sisep odosscmat woidkacoyege tpheighiassdsust r dtredan
be easily set to the work holder with its |ower retaining portion
fixed to thenimales gloppeubstrates Aippprdwilegonts guradiahdéfregtion

manuf acturi ng, net hod of a netic disc according to the present
i nvention ‘fiq.'git%@éayétgrﬁénﬁsr{%gon of the g(iass substrgte towardpthe table,

Moregover, when the work holder is fixed on the table after the
laminated glass substrates are stored in the work holder, there
may be a case where a grain particle or the 1ike intrudes between
the work holder and the table and fixing accuracy of the work
holder to the table is lowered and along with this, positioning
accuracy of the glass substrate to the table is lowered.
However, according to the above-mentioned configuration, the
work holder is attached to the table in advance (before
retaining the glass substrate) and therefcre even if there is
any problem in fixing accuracy of the work holder toward the
table, such an error can Dbe corrected in the subseguent
positioning step of the glass substrate,
[0015]

The shaft may be enabled to stretch or contract in radial
direction and in the step where the laminated glass substrates

are positioned by the shaft, the shaft may be stretched in radial

direction for positioning and in the step where the shaft is



of attaching a |lower retaining portion of a work hol der, which hol ds
a plurality of glass substrates in a | am nated condition between an
upper retaining portion and the |lower retaining portion, on a table
of a polishing apparatus for polishing an inner circunference edge
surface of an inner hole formed on the glass substrate, a step of

lam nating a plurality of glass substrates on the | ower retaining
portion, a step of providing a shaft perpendicularly to the | ower
retaining portion so that the shaft penetrates the conmunicating

i nner hol ergrfioudte fglasshsubstmat esadiag nated bnl¢ hef |Oweposdatabnedg
portion, a step of positioning the | am nated gl ass substrates by the
shaft, a s¥kpsof SPrelsAtRE t hehel a53fsulalr dcescemisaqiosi t imngddonlt he
| ower retaining portion with the upper retaining portion from above,
a step of ?%ﬁﬁé%%ﬂ@ tRe P&nZPMOVREm t T onrhufisGariesg BosRéPLRoPY BRet he

iti d_qgl bst , t f i ti | i shi dy int
Pos L ored AR SURSLE U, R 3R ClolPRAELLNG, R PR SEL R Doyt o
step of poljshiqg.t Q@r!a%'ggvfhé:ﬂ HATEREENCEs edgs S LAGE A, 5%%@%5)5% y

rotating or noving the e and the polishing body, and a“ste

form ng a t@gnetihe hayeosonibhengusf acge of1dde Qlansasuhsihakhenafher
the gl ass substrate is polished. [0021] According to the above
confi gur ataomradye blyowee detmétremnExpention of tie stworic.hol der is
attached on the table, the shaft is provided perpendicularly to the

| oner retal®@¥fg portion so that the shaft penetrates the

communi cating inner hole of a %Iurality of the gl ass substrates

| ami nat ed on t hé™ oviéf PBPEEATRBELIIRT oRCEEIPEST tiYh t hBegIH®P of
substrateslégkﬁgygnlomer ieta'ningggor i.on, the. positioned

) |
substrates Are progsed Promithe’ aBov Systﬁgbﬁﬁggieﬁef) nFﬂ%azgw?fon
to be fixegdandiiy thatieanditi ancit.he éhéEEgiéfr%%B§§gﬁfEHQ‘Eﬁ 55

i
comuni cating i nnér hole of the glass substrates, an e pol rshing

body is i nsesdtaddedt On tehBot fdiesd RYLenfiel cPOhioshti Bgve TREKEHGIE open
positioning and fixing of the glass substrate is carried out

i mredi at elypdzef araxrtpoln shi agndndi¢mheviedor ea t plerahcey anfl checyllassty

of the inner hole can be inproved. [0022]
substrates are laminated and a step of setting the glass
substrates stored with the work cover as a whole on the lower
retaining portion together with the work cover. 1In the present
invention, cylindrical shape of the work cover may not be
entirely constructed by the wall and may be constructed by
frames to form a cylindrical shape as a whole. By use of such
a work cover, the glass substrate can be easily set to the work
nolder with its lower retaining portion fixed to the table.
(00171

A typical configuration of a manufacturing apparatus of

a glass substrate for a magnetic disc according to the present
invention includes a work holder which sandwiches a plurality

of glass substrates having an inner hole in a laminated

condition by upper and lower retaining portions, a table to

10



The shaft may be enabled to stretch or contract in radial direction
and in the step where the | am nated gl ass substrates are positioned
by the shaft, the shaft may be stretched in radial direction for
positioning and in the step where the shaft is renoved fromthe
comuni cating i nner hole of the positioned glass substrates, the
shaft may be contracted in radial direction to be renoved. Thus, it
becones possible by the contraction of the shaft to avoid the gl ass
substrates from an excessive stress when the shaft is removed and
al so possiwblienht thearawerouttposihd qromg oof ithettgHassl, subshasat eshg h
hi gh accuracy by the di ameter expansion of the shaft. [0023]

| n the abowre-grdricoredonbhécydnatddinl diveection, ofind amaldtshiggaody
plurality of glass substrates on the lower retaining portion nay

i ncl ude aa§tté5thg§P6FFﬁ@ W@@%@@%@?#éﬁbw ROEY Ot Biegl 1shes

cylindrical work cover vin Ln a condi,ti.on mhere

a pluralify &Pnﬁﬁecﬁfﬁgg 3688??a?§§eaﬁg F%ﬁ?na ﬁn&n£e§téﬁ%ﬁ
setting the,glass SUbSIrAles faa%rﬁ&twﬁffh Qeté()é)fé< 5V 8he?3o 2 MGlL OO

the | ower retaining portion toget th wor K ‘cover

i nt egr at e@o@§nn@ﬁer&yn 432 %a?’e‘%r@ a@ogkreemd 128l a3SqasHOSLIA €
can be easily set to the work holder with its | ower retaining portion

fixed to the deeirénineEffiectpadidie |awenhe 061E0924hbstrate AGeard ng
to the present invention, even if the nunber of |am nated gl ass
substr at eplingalatgeofi plassciswbstirecencereddemsoefade cof tthwe ghass
substrates can be polished with hiag accuracy, and tolerance and

circul ari E¢teENERe PRABEOROPETARBCHRLONITE deaftice d1dcales can e
i nproved. BRIEF §CRIP Jpq(gﬁ:THE

contracted in ra ect:LoDRé\)A{)e removed from the inner hole
while the positioned glass substrate is pfessed from the above
by the upper retaining portion, and the polishing body attached
to the polishing body attaching portion is inserted into the
communicating inner hole of the glass substrate positioned by
the shaft after the shaft is removed therefrom to polish the
inner circumference edge surface.

[0018]

According to the above-mentioned configuration, the
lower retaining portion of the work holder is attached on the
table, the shaft is provided perpendicularly toe Lhe lower
retaining portion so that the shaft penetrates <the
communicating inner hole of a plurality of the glass substrates
laminated on the lower retaining portion to position Lhe glass
substrates on the lower retaining portion, the shaft is removed
from the communicating inner hole of the glass substrate while
the positioned glass substrate is pressed from above by the

upper retaining portion, and the peclishing body is inserted into

11



The various features of novelty which characterize the invention are
pointed out with particularity in the clains attached to and form ng
a part of this specification. For a better understanding of the

i nvention, its operating advantages, and specific objects attained by
its use, reference should be had to the acconpanying draw ng and
descriptive matter in which there is illustrated and described a
preferred enbodi nent of the invention. FIG 1 is a
cross-sectional view showi ng a polishing apparatus of a gl ass
substrate fiy sn@gnedle tbSCpoH&hing I S Thedledn réi, eWoshenwongn@ Labl e.
FIG 3 is a plan view showi ng a holder main body of a work hol der.
FIG 4 is hixingsefseheioirmds subwtshoai cap deworkritederut BE@edbatslp
side el evational view showi ng a shaft. . FIG 6 shows

i nst al | at i W PreorediaTes doind helabieks 2aRAICA TEBEY T bhY PRe teableer p}e| s
a graphical illustration show ng inclination adjustnent (if t he hol der
mai n body SHY ?Eﬂ improved. Moreover, 1t becomes possible by the

contraction of the shaft to avoid the glass substrates from an
excessive stress when the shaft is removed and also possible
to carry out positioning of the glass substrates with high
accuracy by the diameter expansion of the shaft.

[0C18]

The manufacturing apparatus may be configured to include
a bottomed cylindrical work cover having an open upper part in
which a plurality of the glass substrates are stored in a
laminated condition and the glass substrates stored in the work
cover are set on the lower retaining portion in an integrated
manner with the work cover. By use of such a work cover, the
glass substrate can be easily set to the work holder with its
lower retaining portion fixed to the table.

[0020]

A typical configuration of a manufacturing method of a
magneticdisc according to the present invention includes a step
of attaching a lower retaining portion of a work holder, which
holds a plurality of glass substrates in a laminated condition
between an upper retaining portion and the lower retaining
porticn, on a table of a polishing apparatus for polishing an
inner circumference edge surface of an inner hole formed on the
glass substrate, a step of laminating a plurality of glass

substrates on the lower retaining portion, a step of providing

12



graphical illustration showi ng coaxial adjustnent of the holder main
body. FIG 7 shows procedures to cause the work holder to hold
| am nat ed gl ass substrates. (A) is a graphical illustration show ng
how a polishing target stored in the work cover is stored in the

hol der main body, (B) is a graphical illustration showing a condition
where a shaft is attached to a tool axis, (C is a graphical
illustration showng a condition where the shaft is inserted in the

i nner hole of the polishing target, (D) is a graphical illustration
show ng aacomgit berpwher fubeio) dercidveket reattiachgthd o Brhebdafatmai n
body, and (E) is a graphical illustration showing a condition where

t he shaft the sieniyednttoatddehenmamirolcatahghenmpot hshengt taegeltass
FIG 8 is a flowhart showi ng a manufacturing nethod of a magnetic

di sc. subsfretes ha@laaftpémah@ v hetalpeld BRArRgonethedehyia
pol i shi ng appar at us 10 shows a shaft which can be
expanded stgtah?%%% &he l(am)ln%ea ddpde Sétbé\taﬁtsﬁm tneewl%%‘af (B)She® a

| ongi t udi n%l -sectl on%hev w of

2643 35 esbaEs e e parinbo e Gru2le Poves

procedur es t BT CEUS

substr at eg Ry H;Sﬁc{; %Iorltlignslﬂﬁ:fﬁ t%h%e%?ﬁ?&rﬁ%aﬁggﬁl% SOt Hagted.

(A) is a grap I ca | lustration s ow a I ng target stored

in the wopkseqy st rém@m@@hbnsrtm rebflethdBbAnPOdYat {B) ihfed hole
graphical illustration showing a condition where the shaft with

contract ed fditaretpersiitd onesdt alllked tsabsheatepl aaxitep (@) issartdmaphi cal
illustration show ng a condition where the shaft with contracted

di aneter Polipbérgedordl timgad nier holweuricathegpolighii njotar gét ,theD)
is a graphical illustration showing a condition where the shaft with
expanded BP&&E%%?E%O%H?%%UH%E'&I@&SSas&l???r 8f ePP hid ity 'Frhetﬁ@er

er R e LT S G
:anvggafgo%@%h%{% 'rﬁltee; J?srh % p?ﬁl E?%%éﬁg;‘é‘gfﬁﬁﬁ&;%@?aé% ng
di ameter obykhRecghaid .surface of the glass substrate after the glass
substrate is polished.
(0021]

According to the above configuration, the lower retaining
portion of the work holder is attached on the table, the shaft
is provided perpendicularly to the lower retaining portion so
that the shaft penetrates the communicating inner hole of a
plurality of the glass substrates laminated on the lower
retaining portion to position the glass substrates on the lower
retaining portion, the positioned glass substrates are pressed
from the above by the upper retaining portion to be fixed and
in that condition, the shaft is removed from the communicating
inner hole of the glass substrates, and the polishing body is

inserted into the inner hole for polishing. Therefore,

positioning and fixing of the glass substrate is carried out

13



FIG 12 is a graphical illustration showi ng anot her exanple of a
shaft which can be expanded or contracted. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0025] Best nodes for realizing the
present invention will be explained on the basis of figures. [0026]
FIG 1 is a cross-sectional view show ng a polishing apparatus
(manuf acturing apparatus) of a glass substrate for a nmagnetic disc;
FIG 2 is a plan view showing a table; FIG 3 is a plan view show ng
a holder main body of a work holder; FIG 4 is a cross-sectional view
showi ng aiwaedigover ; bEFéxre SpbsiahshgeantievileireiakeVviteeshavengnal
shaft; FIG 6 is a graphical illustration showing installation
procedur esioftulde tholderchmaiinnbodyeld-l@n Pei smprgraghi cal
illustration showi ng procedures to cause the work holder to hold

| ani nat ed [§P48% substrates; FIG 8 is a flowchart showing a

facturi t hod_of tic disc; FIG 9 i fl owchar .
Show ng & pol | TG AGE A BY SRBOPASHA b~ Sppark e A 110 46
L9 e . il
ontraot ed - Pre o 2ot R D e e A B en e
the work Bobdesit9oheh @ik haghaat P‘E‘h@s@q%%tsr&é@%%?,g‘%&ig}{ea@% PJditaE_e

shaft which can be expanded or contracted; and I's a graphi cal

i |1 ustrat teneshpw Mprapekherorxegrirel ah anshafdp Whicelz €p8 Hiex expanded
or contracted. Here, specific dinension, shape, material, and other
nuneri cal reabued G thhe |dokeunhactitend arirew hglenmbédihentss driened
exanpl es for easy of understanding of the present invention and
except foflaseasebRhErbes hetde] shaffotiase, Peheoprsaehedi Anentddinli s

n i m h .
ot ”‘tggrgc€{§%(%0 be removed. Thus, it becomes passible by the

contraction of the shaft to aveid the glass substrates from an
excessive stress when the shaft is removed and also possible
to carry out positioning of the glass subsirates with high
accuracy by the diameter expansion of the shaft.

[0023]

In the above-mentioned configuration, the step of
laminating a plurality of glass substrates on the lower
retaining portion may include a step of storing the glass
substrates in a bottomed cylindrical work cover having an open
upper part in a condition where a plurality of the glass
substrates are laminated and a step of setting the glass
substrates stored with the work cover as a whole on the lower
retaining portion together with the work cover in an integrated
manner. By use of such a work cover, the glass substrate can
be easily set to the work holder with ifs lower retaining portion

fixed to the table.

14



[ 0027] As shown in FIG 1, a polishing apparatus 1 of a gl ass
substrate for a magnetic disc is for polishing an inner circunference
edge surface 3a of a cylindrical polishing target 3 fornmed by

| am nating glass substrates 2 and includes a base 4, a table 5, a
wor k hol der 6, a work cover 7, a tool axis 8, a drive notor 9, a
polishing brush 10, a nozzle 11, and a shaft 12 as an exanple of a
positioning nenber (refer to FIG 5). [0028] The poli shing
target 3 is configured by lamnating a plurality of (e.g. 300) glass

substrat esr2=att 8t ngt el phdfthod toric spacer 13 includi ng nonwoven
fabric or the like. The glass substrate 2 has an inner hole at the

center of [@0dKh$cotic glass and outer circunference edge surface and
an inner circunference edge surface 2a of the inner hole are
chanfered (in &@rding ébereaderanardr ahgelbiamd 2en adi the enumber
chanfered portion of the inner circunference edge surface 2a) . The
spacer 13°%fslpREndeRd 41GsSusePytprEoents riesi%ue 161 CEhahT BRI RF G

d the like wh | i shi h I t 2. . The i.n
damsc o e 11 ke ahsh ool LS00 ANe g1 85s S £81 6t TOG, S

configured fy, L ftﬁaﬁlﬂ;‘rﬁgé‘éﬁé‘@ AN EY rQSi%raPJ& %?ﬁtélg%g]%ﬁueﬁﬂﬁéi% ;&%131 2

and the inner Ci ence edge surface shi ng et 3

i's configyredyby C@&%fé@%ﬂ' el LRE hansip:igunt erence edge
surfaces 2a of t%e gl ass substrates 2 (with the spacer 13 in between

gl ass substrates). [0029] The base 4 is provided on a plan
surface and the table 5 is supported by the base 4 in a rotatable
manner via a bearing BRI &ESCRYPEROVDTOX HBIR aRLGISGES, as shown in
FIG 2, acircular formand is driven by a drive unit (not shown) to
be rotated in bbth Wiriessi 6patuiepad] novelty which characterize the

invention are pointed out with particularity in the claims
attached to and forming a part of this specification. For a
better understanding of the invention, its operating advantages,
and specific objects attained by its use, reference should be
had to the accompanying drawing and descriptive matter in which
there is illustrated and described a preferred embodiment of
the invention.

FIG. 1 is a cross-sectional view showing a polishing
apparatus of a glass substrate for a magnetic disc.

FIG. 2 is a plan view showing a table.

FIG. 3 is a plan view showing a holder main body of a work
holder.

FIG. 4 is a cross-secticonal view showing a work cover,

FIG, 5 is a side elevational view showing a shaft.

FIG. 6 shows installation procedures of the holder main
body on the table. (A) is a graphical illustration showing

inclination adijustment of the holder main body and (B) is a

15



On an upper surface 5a of the table 5, threaded holes 15 are provided
at positions which trisects perineter of a radius rl with a rotation
axis 01 as the center (at positions for 120 respectively). On an
outer circunference surface 5b of the tables, a later-described jig
16 can be attached in a detachable manner. [0031] The wor k

hol der 6 includes a holder main body 17 and a hol der cover 18. The
hol der main body 17 is configured by including a bottomwall part 19
whi ch has circul ar shape when viewed planarly, a cylindrical

surroundi REapal bapant u20rst aawWsngwif@aLaKL 81 aasﬁgm@ﬁwo@fth@}%mgﬂ om
wal | part 19, and a flange part 21 stretching fromthe | ower part of

the surrowadnngowal | part 20 toward external direction of radial

which are forned in an integrated manner. The hol der cover 18

i ncl udes a di scbiGc pphews myogerbiren t22cande d rsuwpolinth v mab | hqiar t

23 stretching downward from outer periphery of the pressing portion

22 and, fdPMaRARPFIL1FTT PEPEtRAFRS scriéW b/ aruRRsdicadut éfustration

circunfere?Fe.surface 20a e _surroun rt 20 .and at(%he
3a

f t di |
e o ARy op e R e R P re ol SRS 19 R e PP R sa e

of the sur, QH{‘%' - 3ini Tk .C . f SCIew
are cause&lhto fégg%%\%\%ﬂxllgég'?%tg t’hEaBr) ggénﬁ%}ﬁéaggfg%v%%%fgﬁ@%%ihed
and fixed z0R0h8e: So A ROsMAEL DAt +38hag 8o 1d dRfi hheshol@eridmin
body 17. [0032] At the center of the bottomwall- part 19 of
the hol dern gBaphbogly illdusasashomnsidwiilgGa 3endi pEdretinatrieothpogid an 24
whi ch penetrates the bottomwall part 19 above and bel ow is provided.
The penet &t iopepoad ilontR4 ingmudeseart itingepo etisicome tsirgpéd ¢Oncave
portion 26 which corresponds to the shape of a tapered portion 25
(refer to3rpEaPB}cadt tHesHACLon2sSAAY R rd P Héilen2 Fhebmuni g hg

ith th ! [ 6 ich i ded d bel
Skl ot on FPAREMH ROCTHESY [ahBa A SALT REFNACRS REbr LT GBI oE B
havi i [ t d 1, ' t
posi t Pons ke 11 S Aflv LA e N IR GRF B0 PPAS At RSE

shaft centee 92h0f e raund B@h?sﬁfn@stéﬁfet(%emer- Mor eover,
t hreaded hol es 29

FIG. 8 is a flowchart showing a manufacturing method cf
a magnetic disc.

FIG. 9 is a flowchart showing a polishing method by a
polishing apparatus.

FIG. 10 shows a shaft which can be expanded or contracted.
(B) is a side elevational view and (B) is a
longitudinal-sectional view of the shaft.

FIG. 11 shows procedures to cause the work holder to held
laminated glass substrates by use of the shaft which can be
expanded or contracted. (A) is a graphical illustration
showing how a polishing target stored in the work cover is stored
in the holder main body, (B} is a graphical 1llustration showing
a condition where the shaft with contracted diameter is

installed to¢ the tool axis, (C) is a graphical illustration
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are provided at a position equidistant fromthe insertion holes 28 on
the perineter. On the outer circunference surface 2la of the flange
part 21, a later-described jig 30 can be attached in a detachable
manner. The holder main body 17 is attached to the upper surface 5a
of the table as a tip of a knurling bolt 31 which passes through the
insertion hole 28 is screwed with the threaded hole 15. [0033]

The work cover 7 is, as shown in FIG 4, configured by including a
metal cylinder 32 including metal such as stainless steel and a

di scotic rs%%luﬂn?' D3R inehudh 8 rasd @h@@@hw@@h RRyacetal. leéheetr&t al
cylinder 32 includes a folded portion 34 fol ded inside at the |ower

end of thescyhiagesd andeas 1her 6sile &f "he3dol Sshhekead yptt hepf alded
portion 34, an insertion hole 35 (an inner hole of the resin ring 33)

i s fornedaatrabeidot tiddust cehéomoshowcioner Joadi @l whoethereothavehsa
bottoned cylindrical shape with an open upper part. [0034] The

pol i shi ngvwi-ahgetrandesl digmetes woshsines dihecylinsauie rof et hreclusdd
cover 7 and is set, on the botton1ma|| part. 19 of the hol der mai nh body

17 in an .mﬁéber%@ebﬁwﬂﬁérwtrh Fhé%ﬁaw ?ll%‘é?ﬁtlé’”d%%b"ﬂgc
P01 | Shi ng™t SPOBt AT b ssacir Py s aose By Brose: At pordn 22
Che vor K Rol der CBof n B eandi 11 where TR pal 1< nagtsiﬁ;? g
zgpdw chedohat wesn g eboid aruvalls panbvd@ raoeh Meelahe%%m B@rﬁﬁeon
polishing target by contracting diameter of the shaft.
FIG. 12 is a graphical illustration showing another

example of a shaft which can be expanded or contracted.

DESCRIPTION OF THE PREFPERRED EMBODIMENTS
[0025]

Best modes for realizing the present inventicn will be
explained on the basis of figures.
{0026]

FIG. 1 1s a cross-sectional view showing a polishing
apparatus (manufacturing apparatus) of a glass substrate for
a magnetic disc; FIG. 2 is a plan view showing a table; FIG.
3 is a plan view showing a holder main body of a work holder;
FIG. 4 is a cross-sectional view showing a work cover; FIG. 5
is a side elevational view showing a shaft; FIG. 6 1s a graphical
illustration showing installation procedures of the holdermain
body; FIG. 7 is a graphical illustration showing procedures to
cause the work holder to hold laminated glass substrates; FIG.

8 is a flowchart showing a manufacturing method of a magnetic
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[ 0035] The tool axis 8 is provided on an upper part of the
table 5, is driven by the drive notor 9, and is rotated in both
directions concentrically with the rotation axis 01 of the table 5.
The tool axis 8 and the drive notor 9 are driven by an el evator (not
shown) to nove up and down. [0036) The polishing brush 10 is
attached to the tool axis 8 in a detachabl e manner, penetrates the

i nner hole of the polishing target 3, and a | ower end thereof reaches
the vicinity of the concave portion 26 of the holder main body 17.

Lover end gige, aird.he pal kskiHGiUMSAnLYiRBY 2 PEOEL LRty e HRA HYmy
wal | part 19 of the work holder 6 and the table 5 and may be

pivotal |y seppsiired dnypdheusaser®s.orid hesl bkeyraphaparnt iing udteation
polishing brush fromthe |lower side in such a manner, it becones
possi bl e tshpviovert shebbl winirlofcanhbe pekpaitiany oor aght whetegolHIShi by i s
carried out and to inprove polishing accuracy. [0037 The

. . ! . . ]
nozzl e 11 % pFRANGEd Lt ol Fugde athentdeIv1agi kovBtagauseppld ear poPiLgar ng
liquid fromthe upper part of the polishing brush 10. The su i ed
pol'i shi ng Y7 duitd* |Jo%lrﬁa%ﬁe%a%wuaa|tréﬁ?géwoﬂa§wfléhsn%hacﬁq@%hﬁar

ci rounf erepge gdoe, siyface, 33.0f; Lhe Rol Lafi pgstanget 3, passes .

t hrough thé penétration portion and i’s co &d*5t %a

liquid vent; {not, 3heWNkn ol 9938nother Egﬁméf@féf 12:ha%tahich can be

approxi mately columar shape as shown in FIG 5, Is provided in the

wor k hol degxaridist el @ntdected. Here, specific dimension, shape,
material, and other numerical values and the like in the
following embodiments are examples for easy of understanding
of the present invention and except for a case where there is
a notice, the present invention is not limited thereto.
[00273

As shown in FIG. 1, a polishing apparatus 1 of a glass
substrate for a magnetic disc is for polishing an inner
circumference edge surface 3a of a cylindrical polishing target
3 formed by laminating glass substrates 2 and includes a base
4, a table 5, a work holder &6, a work cover 7, a tool axis 8,
a drive motor 9, a polishing brush 10, a nozzle 11, and a shaft
12 as an example of a positioning member (refer to FIG. 5).
[6028]
The polishing target 3 is configured by laminating a

plurality of (e.g. 300) glass substrates 2 alternately with a
toric spacer 13 including nonwoven fabric or the like. The
glass substrate 2 has an inner hole at the center of a discotic
glass and outer circumference edge surface and an inner

circumference edge surface 2z of the inner hole are chamfered
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polishing brush 10, and is used for positioning of the glass
substrate 2 included in the polishing target 3 as described later.
The shaft 12 includes an attachnment portion 37 which is attached to
the tool axis 8, a colummar | arge-dianeter shaft part 38 having
approximately sanme dianeter as the inner hole of the glass substrate
2 continuously forned fromthe attachnment portion 37, a tapered
portion 25 continuously formed fromthe | arge-di aneter shaft part 38
and has a dianeter which becones snaller toward the | ower side, and a
col umar small-di aneter shaft part 39 continuously formed fromthe

t aper ed poritd @251 ante fasrade appeexi gatel ands ae jdidarater casmfdweed
round hole 27. [0039] To polish the polishing target 3 by use
of the polucstiiing cppes atwusr tirthef dodder edegg aubdaye 27 ) of Thresmorde
holder 6 is attached on the upper surface 5a of the table 5 first.

[ 0040] 13 ispprond@ndi RoFFEESl RFRVERt ¢ ikHar PEnghpBler319 j&nd

[ di he i ' hol g§ of the fl 21, i

condi 11 on GHBEE THATA BL6F Y BEILShA0E A aRery S F0T EP (St %01
in the fi, 4 ' | i

knur |1 g BHEE4B0] € Lk M 5 RS ThsIaad hePa-Ba B el LAl

part 21, and ownq%gug%agbgn@ra@tc&ifmm%a}%%@l iRgebolb1 40,5 T oM t he, d over

surface 21a of t ange part 21 1s adjusted so that the holder main

body 17 i suweveked hhd SpednhieadidurFegauge ddgd eurdhspl RCefBite
measurenent is attached to the tool axis 8, a sensing pin 42 of the
gauge 41 imldahsed tardss Bnisantrddtyunethoy menbdntiemiealdf paetid9sr and
three knurling bolts 40 are screwed back and forth along the

t hr eaded Holresnfgrapre edost aeFfrrathdateblreey@sy subsperEesd {hblh t he
gauge 41 indicates a_fixed value. Lf tigs of the three knurling bolts

40 cone i "G SHACEEL L tTh IHE SGPpEr-38ar FAREBLSH ‘the table 5 in a

mell-balaggﬁgg nner, instrunment reading of the gauge 41 becones
const ant Spi'te rotation of the table 5 and inclination adjustnent

of the hol der ”?fé@ 0ady 4174 5-60PLLIS (SheRn 402 e ddGanGl CAL) rah A041]

Next, the jigs are attached to two points on the outer

ci rcunferenge spphaeeady ehetdinsd ablea X dRrebeealinhdrheipigbeat ng
attached in positions where two |ines between each position and the

rotati on ad.s Dlaidmeceies odrthoyebad SwhenasetowpliandiGy P, ,a andet her
jigs 30 are attached to two .points on the outer circunference surface
21a of thé&asut epdci? cCARif@eReas@rieralndta (8Pt Hizovlarfge Pgaretaieq on
positions opposite . to the positions for the jigs 16 with the rotation
axis 01 a§jiﬁ@t@eﬂﬂé?§?l an attachnment nethod of the jigs 16 and
30, for ex b , the jigs can be magnetically attached to the outer

ci rcunferenceé surfaces 5b and 2la. [0042]

On an upper surface 5a of the table 5, threaded holes 15
are provided at positions which trisects perimeter of a radius
rl with a rotation axis Q1 as the center (at positions for 120°
respectively). On an outer circumference surface 5b of the
table 5, a later—-described jig 16 can be attached in a detachable
manner,

(0031}

The work holder 6 includes a holder main body 17 and a

holder cover 18. The holder main body 17 is configured by

including a bottom wall part 19 which has circular shape when
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The jig 16 protrudes upward nore than the upper surface 5a of the
table 5 and on the protruding portion, a threaded hole 43 is forned
al ong horizontal direction. A knurling bolt 44 is screwed in the

t hreaded hole 43. Meanwhile, the jig 30 has an L-shape which
stretches to horizontal direction fromthe outer circunference
surface 21la of the flange part 21 and bends downward. To the portion
bent downward, a threaded hole 45 is fornmed al ong horizontal
direction and a knurling bolt 46 is screwed in the threaded hol e 45.

[0043]  vieweHelRandinGe thechelderi i Ns Ry lids &EEPOFp%&it' %20
jointed to the table 5, 'the inSertion hole 28 is slightly larger than

the t hreadednbohe fym andethes el giseryoom o bbheoholger paitn1bpdndl 7
to be noved in horizontal direction for the all owance between the

i nsertionahof BB apart hdlkmamieitng ibol t£x8Mh, tile t hewdenupkihg olfoltths: 44
and 46 are screwed back and forth along the threaded holes 43 and 45,
ti ps of tBETKARURALRG Holkt Pags AR AR CoRBELRARD! chimtesdtioni PR ¥#Eladut er
ci rcunference. surfaces and _5b to horizontallfénnve t he hol der

1
mai n body Wi??‘.‘:hu_?f% OtAP ,P’kﬁ‘ﬂ}rjr]?’h%glbadﬁetdsmﬁﬁ“%d _eal?%i%ec‘fr ERBET bk
and forth ltn%éﬁgle Sat dR:rsgrB{:Hglgn tS%gBﬁ?ﬁo gc];ioﬂ'lh?Z k?ulérélsn r%%lntd nf rv?aﬂflt he

jig and to adjust posrtion marn body so tha e

shaft cenishc0? 8aiehan d\GoRiAld eRoR¥hecDber IBRE) 1 dfpPaSINg

pin 42 of "the gauge 41 attached to the tool "axis s caused to

contact Wgbolttiba 2C0NERY €op@xladN e Chordiith RACLE Rfreiieh BaIUTHf olthte:
knurling bolts 44 and 46 are screwed back and forth while rotating

t he t abl e B ratumfernespeedrfacthada tdfe tgauge cblhindidgcats B e fti R@dand
value. If tips of the knurling bolts 44 and 46 come into contact with
t he outer a¢i teuspeechidee Sarnaceiepate svdeBrn Analnrd charantereramner

and instrunegt reg?ianof t he gauge, 41 becones constant, coaxi al
adj ust mentUEEBAt et IhPT S et RBT RSP drafat thBaY Tt 17° 1 s TE6nPRet 8 ¢St ep

322;’1 {:Lr?pg?lglgﬁx%l'fegngqéé4;cr-rehwegretgaﬁl?seeci(@%rllj. % rl%(v)\flegistgg}]'et eircgngat\ﬁﬂee
holder cover 18 is attached and fixed on the surrounding wall
part 20 as a lid of the helder main body 17,

[0032]

At the center of the bottom wall part 12 of the holder
main body 17, as shown in FIG. 3, a penetration portion 24 which
penetrates the bottom wall part 19 above and below is provided.
The penetration portion 24 includes an inverted cone shaped
concéve portion 26 which corresponds to the shape of a tapered
portion 25 (refer to FIG. 5) of the shaft 12 and a round hole
27 communicating with the concave portion 26 which are provided
above and below as a skeleton framework. The flange part 21
includes insertion holes 28 having a slightly larger radius than
the threaded hole 15 provided at positions which trisects

perimeter of a radius r2 (r2 = rl}) with a shaft center 02 of

the round hole 27 as the center. Moreover, threaded holes 29
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jointed are equally clenched, the jigs 16 and 30 and the gauge 41 are
removed, and the holder main body 17 is conpletely fixed on the table

5 (Step 404). [0045] After finishing installation of the
hol der main body 17 to the table 5, the polishing target 3 is
retai ned by the work hol der 6. [0046] As shown in FIGs. 7 and

9, the polishing target 3 which is stored in the work cover in
advance is stored in the holder main body 17 with the work cover 7 in
an integrated nmanner (Step 405, FIG 7 (A)). [0047] Next, the

at t achnentarpofidvaRied/a®h pdei shaf éqddi & att aediednbol ihg thiealhdbdss 8
at an el evated position, the spacer 36 is provided on the polishing
target 3, Z2Bhenhthelgrexdmesrerl8 Ors threoviuded oirdure cdrelnder smafacdddy: 17
(FIG 7 (B)), and the tool axis 8 is |lowered to cause the shaft 12 to
be insert &f e §lehecinnidr 2holeelatex tie yulibekl hiy B&r gar b8 §Faghed
(©), Thus, the tapered portion 25 is engaged with the concave
portion 267 ﬁh%e%q@}%h%ﬁ ARBNEF - shidr NRAFET 371 BvWerlt edSi #itlor thré
round hole 27, the shaft_ 12 Ls Vi de erpendi cularly tq.th ttom
Cenl| par EoTS S APPEE B R pB o B PSR Bob R BOTECH RS by
t he tool i h.Qn. i espect | t he
shaft cen?ér§%%ﬂ? eS%%%f?ﬁggaﬁgﬁgﬁeéﬁgagﬁgg%éé%%nfggﬁiséggwigépﬁg
shaft 12 ithel BEei@sh Hard 1¢f, the inner circunference edge surface 2a
of the glass substrates 2 of the polishing target

{00337

The work cover 7 is, as shown in FIG. 4, configured by
including a metal cylinder 32 including metal such as stainless
steel and a discotic resin ring 33 including resin such as
poiyacetal. The metal cylinder 32 includes a folded portion
34 folded inside at the lower end of the cylinder and as the
resin ring 33 is locked by the folded portion 34, an insertion
hole 35 (an inner hole of the resin ring 33) is formed at the
bottom of the work cover 7 as a whole to have a bottomed
cylindrical shape with an open upper part.

[0034]

The polishing target 3 1s stored in the metal cylinder
32 of the work cover 7 and is set on the bottom wall part 19
of the holder, main body 17 in an integrated manner with the work
cover 7, Then, a discotic spacer 36 including resin such as
polyacetal is placed on the polishing target 3 and is pressed
from above by a pressing portion 22 of the holder cover 18 so
that the pclishing target 3 is retained by the work holder 6
in a condition where the polishing target 3 is sandwiched

between the bottom wall part 19 and the pressing portion 22.
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3 which is not in a predeterm ned position is pressed by the tapered
portion 25 or by the outer circunference surface of the
| ar ge-di aneter shaft part 38. Thus, the glass substrate 2 is
positioned so that the axis of the inner hole thereof matches the
rotation axis 01. [0048] Next, the hol der cover 18 is
installed to the holder main body 17 and the polishing target 3
havi ng positioned glass substrates 2 is caused to be sandw ched
bet ween the bottomwall part 19 and the pressing portion 22 to be
fixed (Stgpe486, FIG 7 (D). [0049] After the positioning
and fixing, the tool axis 8 is elevated to pull out the shaft 12
upward to renovehd hecdhakis B2i§ rppovtibed amenh hober ¢k rthef polel &by
target 3 (Step 407, FIG 7 (E)). The polishing target 3 is fixed in
the previdus ist eiyiard bhetéfodeive metprefented ithatothesghosithared
condition is msaligned by the renmpval of the shaft 12. [0050
directions ctoncentrically with the rotation axis 01 of the table
5. The toecl axis 8 and the drive moter 8 are driven by an
elevator {not shown) to move up and down.
[0036]

The pelishing brush 1¢ is attached to the tool axis 8 in
a detachable manner, penetrates the inner hole of the polishing
target 3, and a lower end thereof reaches the vicinity of the
concave portion 26 of the holder main body 17. Lower end side
of the polishing brush 10 may penetrate the bottom wall part
19 of the work holder 6 and the table 5 and may be pivotally
supported by the base 4 or the like. Supporting the polishing
brush from the lower side in such a manner, it becomes possible
to prevent wobbkling of the polishing brush when polishing is
carried out and to improve polishing accuracy.

[0037]

The nozzle 11 is provided to face the tocl axis 8 and
supplies polishing liquid from the upper part of the polishing
brush 10. The supplied polishing liquid flows between the
polishing brush 10 and the inner circumference edge surface 3a
of the polishing target 3, passes through the penetration
portion 24, and is collected at a waste liquid vent (not shown).
[0038]

The shaft 12 has an approximately columnar shape as shown

in FIG., 5, is provided in the work holder 6 instead of the
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The shaft 12 is detached fromthe tool axis 8 after being renoved,
the polishing brush 10 is attached to the tool axis 8 instead of the
shaft 12, and the polishing brush 10 is inserted into the inner hole
of the polishing target 3 (Step 408). [0051] Then, both of the
table 5 and the tool axis 8 are rotated at different angular rate or
either one is rotated to cause the both to be relatively rotated so
that the polishing brush 10 is in sliding contact with the inner

ci rcunference edge surface 3a of the polishing target 3 via polishing

liquid suppliiied; hEom-ide pzahg 1d @&5& Rk Q§§t$(ﬂr§r{d‘%@ the glass

ci rcunference edge surface '3a (Step 409). pol |sh|ng rush

10 maybe reapsatadby2 el eynidsh U and deWdshyngd henRleavat ak WBEAribed
pol i shing. [0052] In the present enbodi ment, the wall bottom
part 19 oflétke . hdltdershaitn 1Bothyc hvdeaf amhetmmchmémﬂchﬁruiomSBatmmnﬁed
on the table 5, a plurality of the glass substrates 2 are | am nated
on the bot%soﬁimhe%éﬁtth@t0@he’\xglﬁa3:t aleo junngsyrova dee plerdedi eha &r | y
to the bottomwall part 19 so.that_ the shaft 12 penetrates the
comuni catidf§ ?ﬁn}e?“mﬂ EPFFOoFABAF &hY nEed ddpRSEeE UbS tiha d8N8T (Mtfer

D061 1 onedTontt fErERsbarEELe A iRbub ]S i BRE SEPLESLER, Bl
from the ipnen ORO£¢ %‘tggsre@ rtq%ez Ifxotrgeg@ehlsig PG A gggﬁﬂ@' l'e

t he p05|t|oned gl as’s su trat are bei ng presse rom

above by tleegene§§meeep%fqnp2§t ofs khe eealg;@@eér Lhicangeddifes
polishing brush 10 is inserted into the inner hole for polishing.

Ther ef or e,srpdlieti oowand ane: floxengs ofe t hadgh asslwihst rsaké 12¢i sneterr i ed
out inmedi ately before polishing and tolerance and circularity of the
i nner hol ehedt pert % eoedinddiagly Soraedhibingh thhetspafed pRricsonehpved
bet ween the positioning/fixing step and the polishing step of the
gl ass subsaﬂ‘g f85 250 (FRP TOSHFGAF L ¥t %?i“%@é@“ﬁ?&?%ﬁ%a@i‘%ﬁq% hat&d i ass
substrates(ﬁ)%lnner hol €) which are positioned and fixed to radia
di rection & sallgn position of the glass substrate 2 toward the

table 5. Mor eovel ’pom%@; %QQ ﬁ&ril%hliﬂbd&(rget 3 by use of the polishing
apparatus 1, the holder main body 17 of the work holder 6 is
attached on the upper surface 5a of the table 5 first.
[0040]

As shown in FIGs. 6 and 9, the knurling bolt 31 is inserted
into the insertion hole 28 of the flange part 21, in a condition
where the tip of the bolt is temporarily jointed (Step 401 (in
the figure referred to as 5401 and same is applied below)), a
knurling bolt 40 is screwed to the threaded hole 29 of the flange
part 21, and protruding amount of the knurling bolt 40 from the
lower surface 2la of the flange part 21 is adjusted so that the
holder main body 17 is leveled off. Specifically, a gauge 41
for displacement measurement is attached to the tool axis 8,
a sensing pin 42 of the gauge 41 is caused to be in contact with

the bottomwall part 19, and three knurling bolts 40 are screwed
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is fixed on the table after the |am nated gl ass substrates are stored
in the work hol der, there may be a case where a grain particle or the
| i ke i ntrudes between the work hol der and the table and fi xing
accuracy of the work holder to the table is |lowered and along with
this, positioning accuracy of the glass substrate to the table is

| ower ed. However, according to the above-nentioned configuration, the
hol der main body 17 of the work holder 6 is attached to the table 5

i n advance (before retaining the glass substrate 2) and therefore
even if thefe dnsl aBytRraormhe drirdaidansueéacys ahilberowiti pkder 6
toward the table 5, such an error can be corrected in the subsequent
posi tioni tagphkd 8@mtofow hpegll @sstimtbsiia ghegl 41[H0E}ates a fixéevalue.
especially when a plurality of the glass substrates 2 are | am nated
on the botfdrapwabf P tthrge kherhins dodlilsst? atams 2napecwtigraidwiihht he
bottomed cylindrical work cover 7 which is open_ upward in a condition
wher e t hetpt BPREFt §UBF2dheagbhddestdte 2t é8 D vald-PakineddaaRETt he

| ass substrates stored in_the work cqver 7 are positigned on. the
Dott om val 1o et rTe Heataho] At sl s dioPetrins I NuA . Saverts

Therefore qgﬁira / : idy t r | der
6 having %%%gﬁ%?ggf%ﬁéin Jghé%fé:ﬁﬂﬁéﬁgfggﬁfi éﬁghebgéﬂ?g%¥205§99
[0054]  main dVRANWHI ke, cbhg1 ook | &tidpg sapparaguss Lamy. i ncl ude a
shaft which can be expandedﬁor coﬁ?%ggted in radiafm?irection. For
exanpl e, @o0sdwEft 47 shown in FIG 10 includes an attachnment portion
48 to be attached on the tool axis 8, a rod-shaped part 49 having a
coni cal surfacéle48a Wk dhghakt ehe sHimshed o dg/ot pelrts achtentoupert i on
and has the diameter which becones snaller. downward, and interlocking
parts 50 fhfeHiEhPSE aBTFACY et iodalnEi Falets on (pephervely he ORes
r od- shaped arg 48 gnd can nove to ragial.direction. A total.%t t hree
i nt er | ocki 1y AFARERCSH R L Prsfisd¥i™ T VR Biite?S 1T TURRER 96 “6P Mt he
r od- snapegh PRRL 43 VBhILah OHLESUE] 66,308 Ghoh UBehRghagk) ng
ofe o a

part 50 configures a colummar surface, an inner sur "50b
thereof isnhgatgeditgsbgoi GO BGnMt d heyCoph ol s sk f ape 49ac0f

t he rod-shaped port 49 and is biased by an el astic nmenber (not shown)
to i nner sidemofercadicabudfaectilancfl the heitreadcsbapete patde 4% rshides
relatively downward to the interlocking part 50, the conical surface
49a of thela od-Wisapeangsapt r4 g lelopapest Sivaceobretsidgent ¢ heeinnsdrit ions
surfaces 50b of each of the interlocking part 50 so that the

i nt er | ockf g H&r 4950 aurvel tholBE EFautcey agiaePbas 48Rafeureect i 8A,
resul ting_in expanded di aneter the s t 47 ich is regul ated by
e out or= AR BBCBOL B TThE S A0S P SERI b B £ 5E0 (TR fo hoF
hand, i f 00 shapedhparda A9 shigdese Rt der sLat L vel ¥ ke LAs
interlock#ﬂ%spart EO, %%e téiéﬁé %Fas %#H%ﬁg glast%c ne&%er? spgge
bet ween therifney sspuhaces;50b of each of the interlocking parts 50
is narrowed and each of the interlocking parts 50 is noved to inner
side of rpoi4d] direction, resulting in reduced dianeter of the shaft
47. [ 0055]
The jig 16 protrudes upward more than the upper surface

5a of the table 5 and on the protruding portion, a threaced hole

43 is formed along horizontal direction. A knurling bolt 44

is screwed in the threaded hole 43. Meanwhile, the jig 30 has

an L-shape which stretches to horizontal direction from the

outer circumference surface 21a of the flange part 21 and bends

downward. To the portion bent dewnward, a threaded hole 45 is

24



To position the glass substrate 2 by use of the shaft 47, as shown in
FIG 11, the work holder 7 in which the polishing target 3 is stored
is put into the holder main body 17 attached on the table 5 (FIG 11
(A)), the shaft 47 in a contracted condition is attached to the tool
axis 8 (FIG 11 (B)), and the shaft 47 is brought down with its

di anmeter contracted so that the shaft 47 is inserted into the inner
hol e of the polishing target 3 (FIG 11 (C)). Then, by the relative
sliding of the rod-shaped part 49 and the interlocking part 50, the

shaft 47 isrexp iy i3@hak1 dif eeLd h and BY ARPL YhH G PIESS NG
force to the whole of the inner circunference edge surface 2a of each

gl ass substrawed2ibyHheahewhaedshusiaces. 50a of the three interl ocking
parts 50, each of the glass substrates 2 are positioned in a

predet er mlAed3position (FIG 11 (D)). After the positioned condition
is fixed by the hol der cover 18 (FIG 11c§E the shaft 47 is
contracted in rifisal Sm@%éb?@ﬁlﬁlﬁé mad noedsed dett ammmad iflvorined

i nner hol e of the shing .target 3 (FIG. _ 11 (F t he shaft 47
is thus |ﬁ9et‘r]?‘s’ed:lalbgr othegﬁélsgg’éit?nf(fﬂles 28 oht ﬁ%@%@@&\fﬁ’n pEEFLIth

di rect | on, aad when the, ol ges Substial ¢ 2.5, posiiianets f he shaf, 47

i's expande Inra |rect|0n O contraction O

di ameter of dJwee %B@*EB 1%7hoffz&%qn§§ré}9§l%nbf§r t Qe ANaVERh cbhs 1Qa5s

substrates 2 frombeing applied excessive force and it becomes

possi bl e theCiaidertavh RO b ghefkdlie i8hass substintachyexpagsi on
of dianeter of the shaft 47 with high accuracy. [0056) Her e,

in the abbuétseit isodeds exm acatived, bddie askafordi? dlongethaftlereadee
hol der main body 17 is set to the polishing apparatus and the work
hol der 7 bﬁlm%%aadlﬂa“m hapecPholy kiuchingi mé‘ls@n@t%aﬁ@@e into
| am nat ed i n_advangc tgﬁzprow ded,is put therein. t he present

i nvent i on®PEEAGE ¥} PHEFEL Sl’éﬁﬂﬂf‘ﬁﬁncé?xéﬁﬁlféceﬁn t%/i”l?)u‘im%sﬁbrﬁot he
wor k- hol dFéﬁgz‘iTﬁ%ﬂj rﬁ"g‘?e %HQ% Ii%te% m2al och l?.et U%Q.ngrﬁ'llgql derrlr_{%lgn

body 17.

bolts 44 and 46 are screwed back and forth to adjust protruding
amount of the knurling bolts from the jig and to adjust pesition
of the holder main body 17 so that the shaft center 02 matches
the rotation axis 0l. That is, the sensing pin 42 of the gauge
41 attached to the tool axis 8 is caused to be in contact with
the concave portion 26, and each of two pairs of the knurling
bolts 44 and 46 are screwed back and forth while rotating the
table 5 at low speed so that the gauge 41 indicates a fixed value.
If tips of the knurling bolts 44 and 46 come into contact with
the outer circumference surfaces 21la and 5b in a well-balanced
mannerx and instrument reading of the gauge 41 becomes constant,
coaxial adjustment (centering) of the holder main body 17 is
complete (Step 403, FIG. 6 (B)).

[0044]

Then, three knurling bolts 31 which have been temporarily
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Mor eover, other than the configuration in which the hol der cover 18
is threadably nounted, the holder cover 18 itself and a portion where
the hol der cover 18 and the holder nmain body 17 cone into contact may
have screw thread function (nmale screw, female screw) so that the

| am nat ed body of the glass substrates 2 can be fixed by turning the
hol der cover 18. [0058] Further, a configuration in which a
part of the holder main body 17 is renoved (the surrounding wall part
20 is renmoved and only the bottomwall part 19 is left) and the

hol der coyghni8dand theapay te1ehchbe, halder ogai d shadyo hhd LRhE gauge
surroundi ng wall part 20) are integrated may be used. Specifically,

t he hol derdlcanerenayedav@datloy hondet ealinshape 1ands ichephekdey fdeeer
and the bottomwall part 19 maybe fi xed when the glass substrate 2 is
set. In thhstbaseabls dfceStkeer é0#5- not the surrounding wall part 20
when t he glass substrate is set, the holder cover 18 can be renoved
and the | 4RPAat ed body of the glass substrates can be easily set.

0059] [ Enbodi t .. .. Hereinaf : ' t_of .

ranut actur i ng. M T5P 8 i Ges CaBbEr 408 ol 18 WGk hE B ethdd
ti . i oh O . . . ,

exp ai ned TS RN indh e BEhT B T 28 16 Ay BT Do T heA e,

a 1.0-inchqgiyse.ga 1.8-inch disc, a 2.5-inch disc, or 3.5-inch disc.

[0060] (1) Shape processing step and first wapping step (Step 1:
Refer to FbG468)

As shown in FIGs. 7 and 9, the polishing target 3 which
is stored in the work cover in advance is stored in the holder
main body 17 with the work cover 7 in an integrated manner (Step
405, FIG. 7 {(A)}.

[0047]

Next, the attachment portion 37 of the shaft 12 is attached
to the tool axis § at an elevated position, the spacer 36 is
provided on the polishing target 3, the holder cover 18 is
provided on the holder main body 17 (FIG. 7 (B)), and the tool
axis 8 is lowered Lo cause the shaft 12 to be insarted into the
inner hole of the polishing target 3 (FIG. 7 (C)). Thus, the
tapered portion 25 is engaged with the concave portion 26, the
small-diameter shaft part 39 is inserted into the round hole
27, the shaft 12 is provided perpendicularly to the bottom wall
part 18 while being supported from at top and bottom thereof
by the tool axis 8 and the penetration portion 24 respectively,
and the shaft center of the shaft 12 matches the rotation axis
01. As the shaft 12 is inserted, part of the inner circumference

edge surface 2a of the glass substrates 2 of the polishing target
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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
gl ass. The di sc-shaped gl ass substrate for a magnetic disc may be
obtai ned by, other than the direct press, cutting the substrate out
by a grinding wheel froma sheet glass forned by down draw nmet hod or
float nmethod. [0061] Next, both main surfaces of the plate

gl ass i s wappi ng-processed to nake a di sc-shaped gl ass base
material. The w apping process is carried out by an apparatus for

both surfacesiwhappirtg usi A pianeldliedepbs MELhaniss mradeal i die
system | oose grain is used. Specifically, wapping platen is pressed
bot h fr omteppraddyativan Dortthe t pkateegl asscurgfd mechiciegs &t faack of the
containing |l oose grain is supplied on the main surface of the plate
gl ass, andatgeydarectey shiadsl parpviéd t Bhesr mpeout atheuwnsappitags is
process. By this wapping process, a_glass base material havin

smoot h maiPR sS4 PAge %P% tB%FaF%@.Xl[So@ézqhe dreenihgherept (e en
The gl ass aseog% erial.ob%ﬂined in the previous step is cut by a

di amond citter & it straped gl ass substrate is cut. Next, using

a cyIindr%%%hayianDnd drill, an inner hole is forned (coring) and the
gl ass substrate cones to have a discotic shape. Then, inner

circunference eqge: SUhbacslRId-owd € 8Cid GURLET LS CHRS nRutbace 1l €
ground by a dianond grinder to carry out predeterm ned chanfering
process (fedy ng, aadarfer pofdlshing target 3 having positioned glass
substrates 2 is caused to be sandwiched between the bottom wall
part 19 and the pressing portion 22 to be fixed (Step 406, FIG.
7 (D).
[0049]
After the positioning and fixing, the tool axis 8 is
elevated to pull out the shaft 12 upward to remove the shaft
12 from the inner hole of the polishing target 3 {Step 407, FIG.
7 {EY). The polishing target 3 is fixed in the previous step
and therefore it is prevented that the positioned condition is
misaligned by the removal of the shaft 12.
[0050]
The shaft 12 is detached from the toel axis B8 after being
removed, the polishing brush 10 is attached to the tool axis
8 instead of the shaft 12, and the polishing brush 10 is inserted
into the inner hole of the polishing target 3 ({Step 408).
[0051]
Then, both of the tabhle 5 and the tool axis 8 are rotated

gt different angular rate or either one is rotated to cause the

both to be relatively rotated so that the polishing brush 10
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[ 0063] (3) Second wrapping step (Step 3) Next, on both
surfaces of the glass substrate thus obtained in the previous step,
second wrapping process is carried out in a simlar manner as the
first wrapping process. By carrying out the second w appi ng process,
it is possible to renove m nute convex or concave shape formed on the
main surface in the cutting step or edge surface polishing step,

whi ch are previous steps, in advance and it becones possible to
finish |later-described nmain surface polishing step in a short period

of tinme. [Q064k:iGd4)n&daacauelaas PRL iSRRG St eRePERBe Ddge surfadieXt,

by brush polishing nethod, outer circunference edge surface of the
gl ass subsiar @f & hiespdll irghdmhgpoitged. vidd pbhishindrei gl araupplnekughdag
cerium oxi de abrasive grain (loose grain) is used as polishing grain.
[ 0065] the ndrle he andnerl icilrecunherience Edgangertace edger sworface

polishing by the polishing apparatus 1 was carried out. This
pol i shi ng 3gr 6eerRR‘E has HaGeadyeeeisddsory ey dRdna héreFapeatedly

elevated up and down by the elevator when polishing.
[0052]

In the present embodiment, the wall bottom part 19 of the
holder main body 17 of the work holder 6 is attached on the table
5, a plurality of the glass substrates 2 are laminated on the
bottom wall part 19, the shaft 12 is provided perpendicularly
to the bottom wall part 19 so that the shaft 12 penetrates the
communicating inner hole of the laminated glass substrates 2
(inner hole of the polishing target) and that the glass
substrates 2 are positioned on the lower retaining portion, the
shaft 12 is removed from the inner hole of the inner hole of
the polishing target 3 while the positioned glass substrates
2 are fixed by being pressed from above by the pressing portion
22 of the holder cover 18, and the polishing brush 10 is inserted
into the inner hole for polishing. Therefore, positioning and
fizxing of the glass substrate 2 1s carried out immediately
before polishing and tolerance and circularity of the inner hole
can be improved. That is, although the shaft 12 is removed
between the positioning/fixing step and the polishing step of
the glass substrate 2, the removal step does not misalign
laminated glass substrates 2 {inner hole) which are positioned
and fixed to radial direction to misalign position of the glass

substrate 2 toward the table 5. Moreover, when the work holder

28



expl anation thereof is omtted (refer to FIGs. 6, 7, and 9). [0066]
The gl ass substrate after the polishing of outer and inner
circunference edge surfaces was washed by water. By this polishing,
t he edge surfaces of the glass substrate were processed to have
mrror surfaces that can prevent separation of sodium or potassium

Especi al

Y,

the inner circunference edge surface was polished to have

fine dinension tolerance or circularity of the inner hole even when a
few hundreds of gl ass substrates are | am nated and polished. [0067]
(5)Main surface polishing step (Step 5) As amai n surface

pol i shi ng ist epked Ba £hd Shbpel 4 StiNghst B WaS cBef { oL sednsThacbhrate
polishing step is mainly ainmed at renoving crack or distortion

remai ni ng sapredeimaine swrkabeladt ertiidre waappd ng csisepwhkepet hegddimst
polishing step, the nmain surface was polished by an apparatus for
bot h surf @eesipbtiwhithg Lsked nplradesarstwrsar thechank smldesi agd Hdred
resin polisher. As polishing liquid, ceriumoxide abrasive grain was
used. [006&8ple and rﬁ%§ggﬁé§§1§9b§¥¢§ﬁ@ gptkrhedies itosthgor #RHE g

i al di i I i, k f | . d ,
SEigenti ol dloesd, 1 cleans vg Lanks of neutcal dete gon

step was
pure wate

sub
abo
wor

ret

strate to the table is lowered, However, according to the
ve-mentioned configuration, the holder main body 17 of the
k hoider 6 is attached to the table 5 in advance (before

aining the glass substrate 2) and therefore even if there

is any problem in fixing accuracy of the work holder 6 toward

the table 5, such an error can be corrected in the subsequent
positioning step of the glass substrate 2.
[0053]

Here, especially when a plurality of the glass substrates

2 are laminated on the bottom wall part 19, the glass substrates

2 are stored in the bottomed cylindrical work cover 7 which is

open upward in a condition where the plurality of the glass

sub

strates Z are laminated and the glass substrates 2 stored

in the work cover 7 are positioned on the bottom wall part 19

in an integrated manner with the work cover 7. Therefore, the

gla
the

(0O

whi

58 substrate 2 can be easily set to the work holder 6 having
holder main body 17 which is fixed on the table 5.
54]
Meanwhile, the polishing apparatus 1 may include a shaft

ch can be expanded or contracted in radial direction. For

example, a shaft 47 shown in FIG. 10 includes an attachment

por

tion 48 to be attached on the tool axis 8, a rod-shaped part
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Next, second polishing step ained at finishing the main surface to
have a mrror surface was perforned. In the second polishing step,
mai n surface was polished by an apparatus for both surfaces
pol i shing using planetary gear nechanism using flexible resin foam
polisher. As polishing liquid, ceriumoxide abrasive grain having
finer grain than the cerium oxide abrasive grain used in the first
polishing step was used. [0070] The gl ass substrate after the
second polishing step was sequentially dipped in cleansing tanks of

neutral dgbergeiHy aPUER MAL 86y raRE 4%095993011% ¢RB0d arfd %é)lst Qs%e
cl eansed while uItrasonlc wave was applied to the tanks.

(6) Chemi caktstheagt RRAitAgnSAeP haSt e Biameter wiNeXd be@BﬁhﬁhCéﬂlaller

strengt heni ng was conducted to the gl ass substrate obtained in the

previ ous sbepvaiidieacHeimiteallocking parts 50 which can slide in vertical
direction relatively to the rod-shaped part 49 and can move to
radial direction. A total of three interlocking parts 50 are
provided in the outer circumference of the rod-shaped part 49.
While an outer surface 50a of the interlocking part 50
configures a columnar surface, whole of an inner surface 50b
thereof is caused to be in contact with the conical surface 4%a
of the red-shaped port 49 and is biased by an elastic member
{not. shcown) to inner side of radial direction,. If the
rod-shaped part 49 slides relatively downward to the
interlocking part 50, the conical surface 49a of the rod-shaped
part 49 expands space between the inner surfaces 50b of each
of the interlocking part 50 so that the interlocking parts 50
are moved to outer side of radial direction, resulting in
expanded diameter of the shaft 47 which is regqulated by the outer
surfaces 50b of the interlocking parts 50. On the other hand,
if the rod-shaped part 49 slides upward relatively to the
interlocking part 50, due to the bias of the elastic member,
space between the inner surfaces 50b of each of the interlocking
parts 50 is narrowed and each of the interlocking parts 50 is
moved to inner side of radial direction, resulting in reduced
diameter of the shaft 47.
[C055]

To position the glass substrate 2 by use of the shaft 47,

as shown in FIG. 11, the work holder 7 in which the polishing
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strengt heni ng was conducted by preparing chem cal strengthening
solution in which potassiumnitrate and sodiumnitrate are m xed. The
chem cal strengthening solution was heated and the cl eansed gl ass
substrate was al so heated. Then, the gl ass substrate was dipped into
t he chem cal strengthening solution. To chemically strengthen the
whol e surfaces of the glass substrate, the di pping was conduct ed
whil e the glass substrate was placed in a holder which retains a
plurality of glass substrates by their edge surface. [0072] By

di ppi ng ther-gkassisubsiral ¢sigli0ihbe enbedd r shi ansdenizng: satndd on,
lithiumion and sodiumion-on the surface |ayer of the glass

subst r at e oar e heepkiateds byrsedi 1um j20n ,antepehassi &4m iONai Bohifheacted
chem cal strengthening solution and the glass substrate is

st rengt hepweddif0073]s attachedhhe ghagoodubsits 8t EFET .t &l (e .chedida

strengthenin% step was d%gged into a water tank to be rapidly cool ed
down and W&$I8i bped PACEOREcHtiratdhstis GlprBeheT Y Betedeafsdit

NDr oV P BB RS L AR SRS ey phes Lt o apks ot
to the ta@.‘é%‘gegogﬂ(%h@. 11 {C)). Then, by the relative sliding of the
rod-shaped part 49 and the interlocking part 50, the shaft 47
is expanded in radial direction and by applying pressing force
to the whole of the inner circumference edge surface 2a of each
glass subsirate 2 by the outer surfaces 50a of the three
interlocking parts 50, each of the glass substrates 2 are
positioned in a predetermined peosition (FIG. 11 (D)). After
the positioned condition is fixed by the holder cover 18 (FIG.
11 (E}Y), the shaft 47 is contracted in radial direction and is
pulled ocut upward from the inner hecle of the polishing target
3 (FIG. 11 (#)). When the shaft 47 is thus inserted/removed,
the shaft 47 is contracted in radial direction and when the glass
substrate 2 is positioned, the shaft 47 is expanded in radial
direction. Thus, thanks to contraction of diameter of the shaft
47, it becomes possible to prevent the glass substrates 2 from
being applied excessive force and it becomes possible to carry
out positioning of the glass substrate by expansion of diameter
of the shaft 47 with high accuracy.
{0056}
Here, in the above-mentioned explanation, the shaft 12
is set after the holder main bedy 17 is set tc the polishing

apparatus and the work holder 7 in which 2z laminated body
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Through these steps, a flat, snooth, and highly rigid glass substrate
for a magnetic disc was obtained. [0075] (7)Mgnetic disc

manuf acturing step (Step 7) On the both main surfaces of the
gl ass substrate obtai ned through the steps (1) to (6), an attachment

| ayer including C alloy, a soft nmagnetic |ayer including FeCoCrB

all oy, a ground layer including Ru, a vertical nagnetic recording

| ayer including CoCrTi alloy, a protection |layer including carbon
hydr oxi de, and a lubrication |ayer including perfluoropolyether are

sequent i alihy 1501 Ao sipBYLact yr Bardi ekl €Al 2 BGNAL 116 P@@@i@édﬂls
disc. Here, a vertical nmagnetic recording disc was manufactured in

t he preseputenhedément Hokdewever tha peegwett dnlivayedoor isheot i Kenimed be
formed as | ongitudi nal nmagnetic recordi ng nmethod. [0076] A

pr ef er abl &herpbdiansht fof ax¥mdeesehthduiveainoilitagobbdr ldepl ai rde
with reference to attached figures. However, it is needless to say
that the Pr8SEnPUPRVERS on oY REt SEF PR dd'& GOLRETeRaAPI B hboimn her e.
As w || b%ogﬁq?rstood by the skilled persons, various nodifications
and vari atii’ons - of the present invention are possible in the |ight of

the scope of thg,sLfyd neskiel Al i Anthd NELeli0n 6.k Lt Ne, i Gatd ons

and variations fall wthin the technical scope of the present

I nventl ONholder cover 18 is threadably mounted, the holder cover 18
itself and a portion where the hclder cover 18 and the holder
main body 17 come into contact may have screw thread function
(male screw, female screw) so that the laminated body of the
glass substrates 2 can be fixed by turning the holder cover 18.
[0058]

Further, a configuration in which a part of the holder
main body 17 is removed (the surrounding wall part 20 is removed
and only the bottom wall part 19 is left) and the holder cover
18 and the part of the holder main body 17 (the surrounding wall
part 20) are integrated may be used. Specifically, the holder
cover may have a cylindrical shape and the holdexr cover and the
bottom wall part 19 may be fixed when the glass substrate 2 is
set. Inthis case, since there is not the surrounding wall part
20 when the glass substrate is set, the holder cover 18 can be
removed and the laminated body of the glass substrates can be
easily set.

[0059]
[Embodiment]

Hereinafter, an embodiment of a manufacturing method of

a glass substrate for a magnetic disc and a magnetic disc to
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[0077J For exanple, in the above-nentioned enbodi nent, the
shaft 47 was taken as a shaft which can be expanded/contracted.
However, needl ess to say, the expansion/contraction nethod is not
limted thereto. As shown in FIG 12, the shaft 47 may include a
rod- shaped part 49 which is coaxial with the attachnent portion 48
and can rotate in both direction and three interlocking parts 50
whi ch can nove in radial direction and provided on an outer

ci rcunference of the rod-shaped part 49. The rod-shaped part 49

i ncludes aneumesudrdace: A9anhai Noh 1 @@ 19ukeri 10i heuxbanenes. suffiaces
(a surface having a traverse trajectory of the surface which is a

curve gradmabdiimget tengd apbheed (nreanero)f & awadr-dnthedisdwmf & Tentierchof
t he rod-shaped part 49), and a traverse surface of the interl ocking
part 50 hdgsa, sect dt—ifrmbmditsicl eat heS-oinadr Gisceunted ehcengurdiace 50a
configures a columar surface and a peak portion 50b is brought into
contact wilPR®®he cum surface 49a by a bias of an el astic nenber (not

shown) . Then, en the rod-shaped part, 49 rotates .in the arrow A

G rect i om T he Uik BIPCRRBANAS 1o 2Rt B4 AR SatISRAEY Thd :

r od- shape t. 4 tat.es in the arrow B direction, the shaft 47 is
contract ege?%£t %gFrI;Cg‘i Zelt) direction. [0078] The present

invention can beAdd, | bz8M: £951 PRUHAGIHEL NG B8t aSFE SUBSEL3RSE &y 2
magneti c disc, especially for polishing an i nner circunference egge

surface. dWhatt |srddaivmegl sippérA hanaf acind begynebhaed of @btgliass
substrate for a nmagnetic

plate~shaped amorphous glass. The disc-shaped glass substrate
for a magnetic disc may be obtained by, ¢ther than the direct
press, cutting the substrate out by a grinding wheel from a sheet
glass formed by down draw method or float method.
{0061}

Next, DPpoth main surfaces of the plate glass is
wrapping-processed to make a disc-shaped glass base material.
The wrapping process 1s carried out by an apparatus for both
suffaces wrapping using planetary gear mechanism and alumina
system loose grain is used., Specifically, wrapping platen is
pressed both from top and bottom of the plate glass, grinding
fluid containing loose grain is supplied on the main surface
of the plate glass, and they are relatively moved to carry out
the wrapping process. By this wrapping process, a glass base
material having smooth main surface is obtained.
[0062]
(2) Cutting step (Step 2)

The glass base material obtained in the previous step is

cut by a diamond cutter and a disc-shaped glass substrate is
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di sc conprising an inner circunference edge surface polishing step
for lam nating a gl ass substrate having an inner hole and for
inserting a polishing body into a communi cating i nner hole for
polishing, further conprising: a step of installing a
posi ti oni ng menber instead of a polishing body of a polishing
apparatus in a manner that the center axis of the positioning nmenber
mat ches the center axis of the polishing body at a position where the
polishing body is to be provided; a step of lamnating a plurality of

gl ass substtat 8extd 858RAg0d SAUSIHA chiledPatdld @G, MBADEARE O hole
penetrate a conmunicating inner hole of the | am nated gl ass

substrat ess dostep Ofofing)ngrichehearilaatedunsasst s ubsigatias haveStaep
of renoving the positioning nenber fromthe comruni cating inner hole
of the positroned gharss slbstratessr aistepierente aetiyagsar fpotd shidng
body to the polishing apparatus instead of the positioning nmenber;
and outer circumIierence edge surface are ground by a diamond grinder

to carry out predetermined chamfering process {forming,

chamfering}.

[0063]

(3) Second wrapping step (Step 3)

Next, on both surfaces of the glass substrate thus
obtained in the previous step, second wrapping process is
carried out in a similar manner as the first wrapping process.
By carrying out the second wrapping process, it is possible to
remove minute convex or concave shape formed on the main surface
in the cutting step or edge surface polishing step, which are
previcus steps, in advance and it becomes possible to finish
later—described main surface polishing step in a short period
of time.

[0064]
(4) Edge surface polishing step (Step 4)

Next, by brush polishing method, outer circumference edge
surface of the glass substrate ismirror-polished. At thistime,
slurry including cerium oxide abrasive grain (loose grain) is
used as polishing grain.

[0065]
For the inner circumference edge surface, mirror

polishing by the polishing apparatus 1 was carried out. This

polishing procedure has already been described and therefore,
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a step of inserting the polishing body into the comrunicating inner
hol e of the positioned glass substrates. 2. A manufacturing

a glass substrate for a magnetic disc conprising:

a

attaching a | ower retaining portion of a work hol der which
gl ass substrates in a condition where a plurality of the glass
substrates are | am nated by an upper retaining portion and the | ower

retaining portion on a table of a polishing apparatus for

net hod of
step of
sandw ches

pol i shi ng

i nner circunference edge surface of an inner hole forned in the glass
substrat €explanatidn iR hAMAALidD @eRbYr8bifcof gl 85Sang o) .
substrates on the [ower retaining portion; a step of providing
a shaft pempendicularly to the |lower retaining portion so that the
shaft penetrates a conmunicating i nner hole of the glass substrates

| am nat ed on t hEhd ghess sebatniang afaetithe; pelishing of outer and inner

circumference edge surfaces was washed by water.

By this

polishing, the edge surfaces of the glass substrate were

processed to have mirror surfaces that can prevent separation

of sodium or potassium. Especially, the inner circumference

edge surface was polished to have fine dimension tolerarnce or

circularity of the inner hole even when a few hundreds of glass

substrates are laminated and polished.
[0067]

(5) Main surface polishing step (Step 5)

As amain surface polishing step, the first polishing step

was performed. The first polishing step is mainly aimed at

removing crack or distortion remaining on the main surface after

the wrapping step. In the first polishing step,

the main

surface was polished by an apparatus for both surfaces polishing

using planetary gear mechanism, using hard resin pelisher., As

polishing ligquid, cerium oxide abrasive grain was used.

[0068]

The glass substrate after the first polishing step was

sequentially dipped in cleansing tanks of neutral detergent,

pure water, and isopropyl alcohol (IPA) to be cleansed.

[0068]

Next, second polishing step aimed at finishing the main

surface to have a mirror surface was performed. In the second

polishing step, main surface was polished by an apparatus for
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a step of positioning the |am nated gl ass substrates by use of the

shaft; a step of pressing the glass substrates thus positioned
on the lower retaining portion with the upper retaining portion from
above; a step of renoving the shaft fromthe communi cating

i nner hole of the posi,tioned gl ass substrate; a step of
inserting a polishing body into the comunicating inner hole of the
positioned gl ass substrates; and a step of polishing the inner

ci rcunference edge surface by the polishing body by relatively

rotating obofBV4NEEddes pbablenand ukhaqnel dridtiang hesly me%hm@sm, using

manuf acturi ng nmethod of a gl ass substrate for a magnetic di sc
accordi ng ttaeglianien 2esivnef @am; pdhiesisdraf t Acapodtsklcd DIgeidt r@etidmm
radi al direction,
oxide abrasive grain having finer grain than the cerium oxide
abrasive grain used in the first polishing step was used.
[0070]

The glass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) to be cleansed while
ultrasonic wave was applied to the tanks.

[0C71]
(&) Chemical strengthening step (Step 6)

Next, chemical strengthening was conducted to the glass
substrate obtained in the previous step. The chemical
strengthening was conducted by preparing chemical
strengthéning solution in which potassium nitrate and sedium
nitrate are mixed. The chemical strengthening solution was
heated and the cleansed glass substrate was also heated. Then,
the glass substrate was dipped into the chemical strengthening
solution. To chemically strengthen the whole surfaces of the
glass substrate, the dipping was conducted while the glass
substrate was placed in a holder which retains a plurality of
glass substrates by their edge surface.

[0072]

By dipping the glass substrate into the chemical

strengthening sclution, 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 soluticn and
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in the step where the | am nated gl ass substrates are positioned by
the shaft, the shaft is stretched in radial direction for

posi tioning, and in the step where the shaft is renoved from
t he conmmuni cating i nner hole of the positioned glass substrates, the
shaft is contracted in radial direction to be renoved. 4. The

manuf acturi ng nmethod of a glass substrate for a magnetic disc
according to either daim2 or 3, wherein; the step of

lam nating a plurality of glass substrates on the | ower retaining

portion furtbey1hbs! seleSirate i's sRrehgbn&ieptoring the gl ass
substrates in a bottomed cylindrical work cover having an open upper

part in a dandidti on where a plurality of the glass substrates are

| am nat ed, and a step of setting the glass substrates stored

with the work coVes gassa swhsteadn aflte rltheerhemstca Ing ige poritardmg step

together with the work cover. 5. A manufacturing apparatus of a

gl ass subsist elpd 4nto a water tank to be rapidly cocled down and was
dipped in concentrated sulfuric acid to be ¢cleansed. Moreover,
the glass substrate was sequentially dipped into tanks of pure
wafer and IPA to be cleansed while ultrasonic wave was applied
to the tanks.
[0074]

Through these steps, a flat, smooth, and highly rigid
glass substrate for a magnetic disc was obtained.
[0075]

{7) Magnetic disc manufacturing step (Step 7)

On the both main surfaces of the glass substrate obtained
through the steps (1) to (6}, an attachment layer including Cr
alloy, a soft magnetic layer including FeCoCrB alloy, a ground
layer including Ru, a vertical magnetic recording layer
including CoCrTi alloy, a protection layer including carbon
hydroxide, and a lubrication layerx including
perfluoropolyether are sequentially formed to manufacture a
vertical magnetic recording disc. Here, a vertical magnetic
recording disc was manufactured in the present embodiment.
However, a magnetic layer or the like may be formed as
longitudinal magnetic recording method,

[0076]

A preferable embodiment of the present invention has been

explained with reference to attached figures. However, it is
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magnetic di sc conprising: a work hol der which sandw ches a
plurality of glass substrates having an inner hole in a | am nated
condi tion by upper and |lower retaining portions; a table to which the
| ower retaining portion is attached, a shaft which can expand or
contract in radial direction; and a polishing body attaching portion
for attaching a polishing body which polishes an inner circunference
edge surface of the inner hole by relative rotation or novenent with
the table; wherein the shaft can be provided perpendicularly

to the tablges0ddRatot 5§¥ shafd okl ghedhest iihveadiiah di rr?&tt 'lqlﬂutt%d to
determ ne the position of the glass substrate when a plurality of

gl ass substttad esampees aviowat keron hhewi OWRE Eeded JHd@ POrdH«ORkilled
attached to the table and al so can be contracted in radial direction
t o be renpvestsonem vaeliommerodidlieawhohe 4dve vpms;iatﬁonedofglt&&spresent
substrate is pressed fromthe above by the UDE retaining portion,
and invention are possible in the light of the scope of the subjoined
claims and therefore all the modifications and variations fall
within the technical scope of the present invention.
(0077]
For example, in the above-mentioned embodiment, the shaft
47 was taken as a shaft which can be expanded/contracted.
However, needless to say, the expansion/contraction methed is
not limited thereto. As shown in FIG. 12, the shaft 47 may
include a rod—shapéd part 49 which is coaxial with the
attachment portion 48 and can rotate in both direction and three
interlocking parts 50 which can move in radial direction and
provided on an outer circumference of the rod-shaped part 49.
The rod-shaped part 49 includes a cum surface 4%a having three
outer circumference surfaces (a surface having a traverse
trajectory of the surface which is a curve gradually getting
farther (nearer) toward the shaft center of the rod-shaped part
49), and a traverse surface of the interlocking part 50 has a
sector form while the outer circumference surface 50a
configures a columnar surface and a peak portion 50b is brought
into contact with the cum surface 49%a by a bias of an elastic
member (not shown). Then, when the rod-shaped part 49 rotates
in the arrow A direction, the shaft 47 expands in radial

direction and when the rod-shaped part 49 rotates in the arrow

Bdirection, the shaft 47 is contracted in the radial direction,
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the polishing body to be attached to the polishing body attaching
portion is inserted into the inner hole of the glass substrate
positioned by the shaft after the shaft is renoved therefromto
polish the inner circunference edge surface. 6. The nanufacturing
apparatus of a glass substrate for a magnetic disc according to Caim

5, further conprising: a bottomed cylindrical work cover
havi ng an open upper part in which a plurality of the glass
substrates are stored in a |l am nated condition; wherein t he

gl ass substipates stored in the work cover are set on the |ower
retaining portion in an integrated manner with the work cover. 7. A
manuf act uri ng nerhogrekeatnagreidiondbss KOMRLISESY For BRBRTOEturing
attaching a | ower retaining portion of a work holder, which

sandwi ches aag i ar akbsyrafe gbassmeuhst fatésci rspekanilhatied pohdsiiran
bet ween an upper retaining portion and the |ower retaining portion,
on a tabl e®5f 1BRBBI FEFFHY H5pacatdges serfts shi ng an i nner

ci rcunference edge surface of an inner hole forned on the gl ass
substrat e; a step of lamnating a plurality of glass
substrates on the |ower retaining portion;
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a step of providing a shaft perpendicularly to the | ower retaining
portion so that the shaft penetrates the comrunicating inner hole of
a plurality of the glass substrates |lam nated on the | ower retaining
portion; a step of positioning the |am nated gl ass substrates
by the shaft; a step of pressing the glass substrates thus
positioned on the |ower retaining portion with the upper retaining
portion from above; a step of renoving the shaft fromthe
comuni cating i nner hole of the positioned glass substrate; a
step of insgtd ng a1pohdéshiyg body into the communicating inner hole
of the positioned glass substrates; a step of polishing the

i nner circunference edge surface by the polishing body by relatively
rotating or noving the table and the polishing body; and a step
of form ngla magheenefkayerinnmehbodwifageasd shhetghs fosubsbtgmdteic
after the gl ass substrate is polished. 8. The manufacturing nethod of
a nagnetiC‘Qﬁs§cc%ﬁﬁﬁﬁ§ﬁqggaﬁOlnner circumference edge surface polishing

step for laminating a glass substrate having an inner hole and
for inserting a polishing body into a communicating inner hole
for polishing, further comprising:

a step of installing a positioning member instead of a
polishing body of a2 polishing apparatus in a manner that the
center axis of the positioning member matches the center axis
of the polishing body at a position where the polishing body
18 to be provided:

a step of laminating a plurality of glass substrates;

a step of causing the positioning member to penetrate a
communicating inner hole of the laminated glass substrates;

a step of fixing the laminated glass substrates;

a step of removing the positioning member from the
communicating inner hole of the positioned glass substrates:

a step of attaching a polishing body to the polishing
apparatus instead of the positioning member; and

a step of inserting the polishing body into the

communicating inner hole of the positioned glass substrates.

2. Amanufacturingmethod of a glass substrate for a magnetic
disc comprising:
a step of attaching a lower retaining portion of a work

holder which sandwiches glass substrates in a condition where
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Claim7, wherein; the shaft can stretch or contract in radia

direction, in the step where the | am nated gl ass substrates
are positioned by the shaft, the shaft is stretched in radial
direction for positioning;, and in the step where the shaft is

removed fromthe communicating inner hole of the positioned glass
substrates, the shaft is contracted in radial direction to be

removed. agipﬂl?carﬁ?ﬂ% agt Upkng) g8t had &f r o sgnes lerdinse cacbor s nepar
either Claim7 or 8, wherein the step of lamnating a plurality of

gl ass SUQ§§€éﬂﬁ¥h$?bdﬂﬁidﬂNMﬁd.&%baﬂﬁh@g pettiafdngnpbutdésn on a takle
step of storing the glass substrates in a bottonmed cylindrical work
cover hawmg syl opemd¢ppearpants for aotdsdinigoinmwhece raupiferahiceyedde

the gl ass substrates are | am nated, and
surface of an inner hole formed in the glass substrate;

a step of laminating a plurality of glass substrates on
the lower retaining portion;

a step of providing a shaft perpendicularly to the lower
retainiﬁg portion so that the shaft penetrates a communicating
inner hole of the glass substrates laminated on the lower
retaining portion;

a step of positioning the laminated glass substrates by
use of the shaft;

a step of pressing the glass substrates thus positioned
on the lower retaining portion with the upper retaining portion
from akbove;

a step of removing the shaft from the communicating inner
hole of the positioned glass substrate;

a step of inserting a polishing body into the
communicating inner hole of the positioned glass substrates;
and

a step of polishing the inner circumference edge surface
bythepolishingbodybyrelativelyrotatingornmvingthetable

and the polishing body.
3. The manufacturing method of a glass substrate for a

magnetic disc according to Claim 2, wherein;

the shaft can stretch or contract in radial direction,
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a step of setting the glass substrates stored with the work cover as
a whole on the lower retaining portion together with the work cover
In an integrated manner.

in the step where the laminated glass substrates are
positioned by the shaft, the shaft is stretched in radial
direction for positioning, and

in the step where the shaft is removed from the
communicating inner hole of the positioned glass substrates,

the shaft is contracted in radial direction to be removed.

4, The manufacturing method of a glass substrate for a
magnetic disc according to either Claim 2 or 3, wherein;

the step of laminating a plurality of glass substrates
on the lower retaining portion further includes;

a step of storing the glass substrates in a bottomed
cylindrical work cover having an open upper part in a condition
where a plurality of the glass substrates are laminated, and

a step of setting the glass substrates stored with the
work cover as a whole on the lower retaining portion together

with the work cover.

5. A manufacturing apparatus of a glass substrate for a
magnetic disc comprising:

a work holder which sandwiches a plurality of glass
substrates having an inner hole in a laminated condition by
upper and lower retaining portions;

a table to which the lower retaining portion is attached,

a shaft which can expand or contract in radial direction;
and

a polishing body attaching portion for attaching a
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polishing body which polishes an inner circumference edge
surface of the inner hole by relative rotation or movement with
the table; wherein

the shaft can be provided perpendicularly to the table
so that the shaft stretches in radial direction to determine
the position of the glass substrate when a plurality of glass
substrates are laminated on the lower retaining portion
attached to the table and also can be contracted in radial
direction to be removed from the inner hole while the positioned
glass substrate is pressed from the above by the upper retaining
portion; and

the polishing body to be attached to the polishing body
attaching portion is inserted into the inner hole of the glass
substrate positioned by the shaft after the shaft is removed

therefrom to polish the inner circumference edge surface.

6. The manufacturing apparatus of a glass substrate for a
magnetic disc according to Claim 5, further comprising:

a bottomed cylindrical work cover having an open upper
part in which a plurality of the glass substrates are stored
in a laminated condition; wherein

the glass substrates stored in the work cover are set on
the lower retaining portion in an integrated manner with the

work cover.

7. A manufacturing method of a magnetic disc comprising:

a step of attaching a lower retaining portion of a work
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holder, which sandwiches a plurality of glass substrates in a
laminated condition between an upper retaining portion and the
lower retaining portion, on a table of a polishing apparatus
for polishing an inner circumference edge surface of an inner
heole formed on the glass substrate;

a step of laminating a plurality of glass substrates c¢n
the lower retaining portion;

a step of providing a shaft perpendicularly to the lower
retaining portion so that the shaft penetrates the
communicating inner hole of a plurality of the glass substrates
laminated on the lower retaining portion;

a step of positioning the laminated glass substrates by
the shaft;

a step of pressing the glass substrates thus positioned
on the lower retaining portion with the upper retaining portion
from above;

a step of removing the shaft from the communicating inner
hole of the positioned glass substrate;

a step of inserting a polishing body into the
communicating inner hole of the positioned glass substrates;

a step of polishing the inner circumference edge surface
by the polishing body by relatively rotating or moving the table
and the polishing body; and

a step of forming a magnetic layer on the surface of the

glass substrate after the glass substrate is polished.

8. The manufacturing method of a magnetic disc according to
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Claim 7, wherein;

the shaft can stretch or contract in radial directicn,

in the step where the laminated glass substrates are
positioned by the shaft, the shaft is stretched in radial
direction for positioning; and

in the step where the shaft is removed from the
communicating inner hole of the positioned glass substrates,

the shaft is contracted in radial direction to be removed.

9. The manufacturing method of a magnetic disc according to
either Claim 7 or 8, wherein the step of laminating a plurality
of glass substrates on the lower retaining portion includes;

a step of storing the glass substrates in a bottomed
cylindrical work cover having an open upper part in a condition
where a plurality of the glass substrates are laminated, and

a step of setting the glass substrates stored with the
work cover as a whole on the lower retaining portion together

with the work cover in an integrated manner.
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