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THE”I NVENTI ON 5 The present invention relates to a gl ass substrate for
magretic recordi ng medi um equi pped on various magnetic recording appar at us
such as external recording apparatus for conmputers, a production mnethod
thereof , and a nmgnetic recording apparatds-using the substrate. 10
DESCRI PTI ON OF THE RELATED ART A production nmethod of glass substrate used

as a substrate for a magneti GAECCHOUNNY ORJTHR CRYENTIRK) 15 generally
i ncludes a process for edge polishing of the glass substrate. Prior art

edge polishing nethods include two nethods, a nethod in which a plurality
of substrates are stacked, and d te is polished by
pressing a brush agai nst the edgtg%ﬁﬁlgﬁaﬁﬁﬂihﬁsﬁﬁgﬁiéﬁry 20 contai ni ng
abrasive particles such as cerium oxide, and a nethod in which the
substrate surface is clanped by neans of a vacuum chuck in a single disk

process, rigbd pol yThetpresent invention relptesstd saagiasst sulbetsabetfcat e

edge surface to pO|ISh t.he edge surface vvhlle dnﬁepl ng a 25 slurry
cont ai ni ng abra& P& B&rtﬁch@? % ;eddm, %Vms(amm%w

recent requirengRisIdr afi)ﬁfaexae?ﬂ TcTols f@lﬁgf J:%flﬁ% ing
medi um (hard disk), 1 t q equi r‘g%s{o naa:gnt%g:lt% e %i-le;!/!;ong gﬁ)&’a{o %e
magneti ¢ head t €oar tompuiers, &productiorme tio®thereds qand & magrpticed

for the substrate surface becones - 2 stricter. |In the above-descri bed
convent i onal poﬁegﬂqu.ng apparatus using the substrate.

1o
DESCRIPTION OF THE RELATED ART

A production method of glass substrate used as a
substrate for a.magne1.:ic recording medium (h&rd disk)
15 generally includes a process for edge polishing of the
glass substrate. Prior art edge polishingmethods include
two methods, a method in which a plurality of substrates
are stacked, and the edge of the substrate ié polishéd by
pressing a brush against the edge while 'droppin'g a slurry
20 containing abrasiw-re particles such as cerium oxide, and
a method in which the subst:r;ate surface is clamped by means
of a vacuum chuck in a single disk process, rigid
polyurethane of the like is pressed against the substi:ate
edge surface to polish the edge surface while dropping a
25 slﬁrry containing abrasive particles such as cerium bxi&e.
In association with recent requirements for
increasing recording density of magnetic recording medium
(hard disk), it is required to maintain the flying height
of the magnetic head to a 1ow value, £from such requirements,

30 quality required for the substrate surface becomes -



met hod, 'since polishing is performed by stacking the substrates or

cl anping the substrate surface, there is a- problemof occurrence of
defects on the substrate surface. 5 This defect remains even in the process
of polishing the substrate surface (for exanple, |apping or polishing),
which finally has. adverse effects on the suBface of the nmgnetic recording
medi um For exanple, this deteriorates flying of the magnetic head, which

N the 10 vOr SigtA3Ad:ads fifshBeval deit A dohvAI Sl pPRR ALY

Further, in the production of glass substrate for magnetic re g

medi um the edgmetthddcesivicéhpolishihgatie ipernfurmsdchy téeackbhygt yhef the
edge surface is 15 related directly to an amount of alkali elution of the
gl ass subst r at SYRFLIRERR 9% GIAMRIRG Lhe FUbstrpte susfagey theperism in

Liabili ; . ; ;
bol 1 ani ng & i gRECHIEH B GebeablicBloPilattyd 08 Ehalfundertd il loe
surface of the THisyldeFect hxEnains weaiesn e FHRTdes SMMVEIL {gh ikl the

| NVENTI ON The present -i nvention which sol ves the above problens 25
i ncl udes the foSubgGitkpte: surkacespéer exampdeyr dRPRinG @Rt Pohishingds to

a production u far netli recordi n I,um
havi ng an i nne%q'g%e%irr?-aa%id? Zt'?\a%ygéﬁé%%lgaﬁgtf 3?5%%0%' O(ﬁqﬁﬁc%for?ﬁéhe
present inventi aiagnetidrécofashyomedsuhnd Ff)raeﬁkbﬁl‘f;ies,_uh;ﬁﬁ:i!s?lte for
magnetic - 3 recording medium conprising an edge polishing step of a

gl ass substrat e dekemiorptes EhgingoPEs ﬁ%@g magnetic headp which in the

10  worst case leads crashing of the magnetic recording
apparatus.

Further, in the production of glass substrate for
.magnetic recording medium, the edge surfaée of the
substrate is polished, the quality of the edge surface is

15 - related directly to an amount of alkali elution of the glass
substrate for magnetic recording medium, which is very
:I.mpbrtani: in reliability of the magnetic recordixig medium.

Therefore, a method for polishing a high-quality edge

surface without generating a defect on the surface of the

20 glass substrate becomes necessary.
SUMMARY OF THE INVENTION

The present invention which solves the above problems
25 includes the following.

A first aspect of the present invention relates to a
production method of a glass substrate for magnetic
recording medium having an inner diameter and an outer
diameter. One embodiment of the preseni: invention is a

30 production method of a glass substrate for magnetic



in whichH the inner dianeter of the glass substrate is chucked, in a single
di sk process, and the edge surface 5 of the outer dianetral side of the

gl ass substrate is polished using a polishing tape or a grindstone.

Anot her enbodi ment of the present invention is a production nmethod of a

gl ass substrate for magnetic recordi ng m&dBum conprising an edge polishing
step, 10 wherein the edge polishing step.is a step in which the outer

di ameter of "the ﬁaﬁﬁdﬁs@&héai&nléoﬁﬁﬁkgﬁgl anaealglégb%ﬂsiﬁn ',Qfég?%fa@d

t he edge surface of the I nner dianetral of the glass su els
pol i shed using Hkass §Mh$g:nad}m. Wblem:lgr thesedge pdbisghingldtdpdsharstep

nbodi t of t pr.es I nvention on t hod of | ass
gubgt Irgfg f gr rrgd}u dre rga%rﬁ?ﬂﬁrngﬂt ﬁ%v qc%l t&ﬁ" ﬁ%%FE?gﬁn&s
an-outer di aneteduedw! | £h "9 §iﬁ§§e0&1sﬁaﬂ>rBBE§‘snga?1ds%?ﬁg gﬂg urface

di sk-shaped gl ass substrate 20 having a center hole orn1ng edge
pol i shi ng of 5t heflithe stuper diametralbstidet of ik dlgsgpeshbshragesdsf ace

finishing of the disk- gl ass substrate, 25 wherein the edge

pol i shi ng step,Eﬁiﬁ%&%&kﬁ%%ﬁ? ajpotishdpg tAPMiYh & HEFindetoRRanet er of
e O s L o )
usi ng a pol i shi pradpeton angthodsofna. glass pﬂbdﬂr&ﬁenf@ﬂhndgﬁaﬂicof t he
ﬁ;gﬁg?fclnventl%%éé}élég ﬁéd Gﬁdgghbggsggbh%%‘2&§%§%§Tfé§f§§téaég,for

10 wherein the edge polishing step is a step in which the outer
diameter of the glass substrate is chucked in a single disk
process, -and the edge surface of the inner diametral side
of the glass substrate is pollshed.u31ng'a.pollshlng tape
or a grindstone.

15 A still further embodiment of the present invention
is a production method of a glass substrate for mégnetic
recording medium having an inner diameter and an outer
diameter comprising steps of:

' (a) forming a shape of a dlSk shaped glass substrate

20 hav1ng a center hole,

(b) performing edge polishing of the disk-shaped glass
substrate, and |

(c) performing surface finishing of the disk-shaped
glass substrate,

25 wherein the edge polishing step, above step (b), is-a step
in which the inner diameter of the glass substrate is
chucked in a single disk process, and the edge surface of
the outer diametral side of the glass substrate is polished
using a polishing tape or a grindstone.

30 A yet further embodiment of the present invention is



“recordi ng medi um having an inner diameter and an.outer diameter conprising
steps of: (a) formng a shape of a disk-shaped gl ass substrate 5 having a
center hole, (b) perform ng edge polishing of the disk-shaped gl ass
substrate, and (c) perform ng surface finishing of the disk- shaped glass
substrate, io0 wherein the edge polishing §tép? above step (b), is.a step

I n which the inner dianeter of the glass substrate is chucked in a single

di sk process, ard prehnskbonunéBhedobs ahgliasiesubstiite £6t dRaghethe
gl ass substrateis polished _using a polishing tape or a grindstone. 15 A
yet further enb&foAnAing nediynchawingneantnsen diamgfeswandoanneuked of

a gl ass subst rap&&lfété?éggr%rﬁ)g%ﬁégéﬁrsgiagg g%ldl um havi ng an inner dianeter

and an outer dianeter i shing step of a gl ass

substrate, wherein th&)eﬂaﬁmﬂﬁgi & NREpS I o ARk -shaped (s dubdtd stk t he
I nner di aneter of the glass substrate is chucked in a single disk process,
' and the ed§e havine afcenterobede.di anetral side of the glass substrate

is polished using a l.ishing jape _or a grindsto and, a step i i ch
thepout er di anet e? ofggt?ee Qaggl%ﬁﬁgtgrea?‘ég?ﬁﬂgﬂﬁc‘?}gﬁhlerfg’z%késggﬂﬁag K
process, and thewideate! faeg of the inner dianmetral side of the glass
substrate is polished using a polishing tape or a grindstone. A yet

further enbodi nent ofc)hpepfesming surfnicenfiinishimg ddfc tthen ddskrahaged

| ass substrate f.or magnetjic . .0 recordi ng nedi um having an i nner di aneter
gnd an outer 5 9l@ss 2 sil:rate, g g

10 wherein the edge polishing step, above step (b), is a step
in which the inner diameter of the glass substrate is
chucked in a single disk process, and the edge surface of
the inner diametral side of the glass subsfrate is'poli-shed
using a polishing tape or a grindstone.

15 A yet further embodiment of the present invention is
a production method of a glass substrate for magnetic
"recording' medium having an inner diametér and an outer
diameter comprising an edge polishing step of a glass
substrate, wherein the .edge polishing step comprises a step

20 in Wh:i_.ch the inner diameter of the glass substrate is
chucked in a single disk process, and the edge surface of
the outer diametral side of the glass substrate is polished
using a polishing tape or a grindstone, and a step in which
the outer diameter of the glass substrate is chﬁcked in

25 a single disk process, and the edge surface of the inner

| diametral side of the glass substrate is polished using
‘a polishing tape or a grindstone. |

A yet further embodiment of the present invention is
a production method of a glass substrate for magnetic

30 recording medium having an inner diameter and an outer



di amet er’ conprising steps of: (a) formng a shape of a di sk-shaped gl ass
substrate havi.ng a center hole, (b) perform ng edge polishing of the

di sk-shaped glass 5 substrate, and (c) perform.ng surface.finishing of the
di sk-shaped gl ass substrate, wherein the edge polishing step, above step
(b), conprises a step in which the i nner “dPanet er of the gl ass substrate
10 i s chucked in a single disk process, and the edge surface of the outer

di anetral side @ﬁdmytéﬁEﬁﬁmpmxgiﬁgtgté g pegl:i shed using a polishing tape
or a grindstone, and a step in which the outer diameter of the glass
substrate is chucketia) rffersingl @ shape mhH Geddskashaned addgss & affe 15

t he i nner diane%#@h si de of %he @éfss substrate is polished wusing a
pol i shing . tape Wiﬂﬁiimﬁﬁ?)%f ?her, in the first aspect of the present
invention the edge F_Bh'ﬁ)ﬂl‘ﬂﬁmﬁﬁﬁ)eki%e?péifﬂhiﬁgm theRPl 1814 WEpé& glass

IS

performed using a po I ng tape containing abrasive 20 particles sel ected
fromthe grodap swhsitatate) cindli anond, al um num oxi de, cerium oxi de,

silicon carbide, and ollojpdal .,silica, |In using,the aho pql.i shi t ape,
The Cedge pol | shi ng (e ErPEREPBYLRE RBEERGR SRRIGTHBENgE Sheh gLk armme or
a dry polishinggpihodydeateusing a slurry. 25 Still further, when the

edge polishing Step is the wet nethod, the edge polishing step is a step
for polishing whiemidr the edgé¢poXisivimg)sters! aboyecobeni (b hg campasiises

T bt A RO AT e A N IS
polishing whpl e jdr BRRICKEd in a single disk process, and the edge surface
of the outer diametral side of the glass substrate is
polished using a polishing tape or a grindstone, and a step
in which the outer diameter of the glass substrate is
chucked in a single.disk:pfocess, and the edge surface of
15 the inner diametral side of the glass substrate is polished
using a polishing tape or a grindstone.

Further, in the first aspect of the present invention
the edge polishing step is a step in which polishing is
performed using a polishing tape containing abrasive

20 particlgs selected from the group consisting of diamond,
aluminum oxide, cerium oxide, silicon carbide, and
colloidal silica. In using the above polishing tape, the
edge polishing step employs a.wef polishing method using
a slurry, or a dry polishing method without using a slurry.

25 Still further, when the edge polishing step is the wet

' method, the edge polishing step is a step for polishing
while dropping (or flowing) a slurry containing.abrasive
particles selected from the group consisting of diamond,
aluminum oxide, cerium oxide, silicon carbide, and

30 colloidal silica, or a step for polishing while dropping



- (or flowing) water or an aqueous sol ution not .containing abrasive
particles selected fromthe group consisting of water, an aqueous sol ution
of alkali which is pH adjusted wth alkali, and an agueous sol ution
containing a 5 surface-active agent. Further in the first aspect of the
present invention .the edge polishing step s a step in which polishing is
performed using a polishing tape fornmed of a material selected from

pol yur et hane, pdloteflowiny) nwier Wi bt dgqudonzpisod utdior ot oHn beEbeingr
an aqueous solution not containing abrasive particles selected fromthe
group consi st APTSSIER MATEHCIeR ERkeRdim Jhe9kayp mrwsmanmf

adjusted with a d e |_ut
Sgent. 15 1n t nd e 25 8leBHE B uTTa b e kAT AL O B B AR
step is a step mmlazthcami; SéndJah SagaebasTed LutSiciy cebrpﬁ&i:shnggat ape
formed of a material selected from polyurethane, polyester and nylon not
cont ai ni ng abraﬁu}“@ac%@Qt%‘T%sa%nte dropping (or flow ng) a sl urry
cont ai ni ng 20 abr asi rticle d fromth rou con5|st|n

di amond, al uni num o %Qﬁggl'l:h?h gers PPRES T 8F b} por & 3V
silica. In the fiheStedfPgd18nilg PEEHCLE angeag 28, whﬂ%tﬁ%@ﬂ:.d@ﬁdéfié\g
step is a step in which polishing is perforned 5 using a grindstone
cont ai ni ng a mabentarmed mmgfaomlhshgmsamﬁme@ of @nmbemal

| d de bi d col | ojdal. sil
3S:Jnmgn$hmeogll:)0\e/e 3? q&f #ﬁé m I??,LYE gh%?}rﬁ !sl?%ﬂﬁe i %3{%%' i MFch
pol i shing i sopedr@ppihg{de £16WPhEY wateld &M &) aficdus solution not

containing abrasive particles selected from the group -

|ng

OII

cpnsisting of water, an aqueous solution of alkali which
is pH adjusted with alkali, and an aqueous. solution
containing a surface-active agent.

15 In the first aspect of the present invention, the edge
polishing step is a step in which polishing is performed
using a polishing tape formed of a material selected from
polyurethane, polyester and nylon not containing abrasive
particles while dropping (or flowing) a slurry containing

20 abrasive particles selected from thé group consisting of
diamond, a_luniinum oxide, cerium oxide, silicon carbide,
and colloidal silica.

: in the first aspect of the present invention, the edge
polishing step is a step in which polishing is performed

25 using a grindstone containing a material selected from the
group consisting of diamond, aluminum oxide, cerium oxide,
silicon carbide, and colloidal silica. In using the above
grindstone, the edge polishing step is a step in which
polishing is performed while dropping (or flowing) water

30 or an aqueous solution not containing abrasive particlés



30 or an aqueous sol ution not containing abrasive particles 7 selected
fromthe group consisting of water, an.aqueous solution of alkali which is
pH adjusted with alkali, and an aqueous solution containing a
surface-active agent. Further, in using the above grindstone, the edge
polishing 5 step is a step in which polishifg-is performed while dropping
(or flowng) a slurry containing abrasive particles selected fromthe .
group consi sti ngelfedtedOftom BhélNgRoEDb 0sbHB1s¢2higU BEOKaddr Sidd @fueous |
carbide, and colloidal silica. 10 A second aspect of the present 1nvention
relates to a glslationtoftalkaki vdyich iis Pt adfustedarith @ldchiced arsd

t he above nentioned ‘froduct i og Eet hod og: S_Igglz%[ substrate for, magnetic
recordi ng medi u@® RAYFIY RPLBHLBR PABLE g - 3etivesagent- s
magnet i ¢ recor diEy-iR: UTIBLALI abRAY gR1RRBRIEHE. LAY Ldoe hoYIUENHY Ve
| ayer and a liquid lubricating Tayer are fornmed on the substrate and the
substrate issthetgmsks aubbepair Whichnpodtishingr drsdiper fierhed) whitef i ed
in the second gspect, of $he present invention. 20 According to the

producti on net hGFRPIME (PESELPVING) et FINTTY Gontalning rahEasivemgnetic
recordi ng nmediu ' ' | gﬁﬁ”ﬂ ) i s
W t hout generaﬁar%ﬁgﬁa#%:?ssao%%&eaé%é#gg@ t e%&%asg'?%su ﬁ%ﬁé’%&ﬂ?her,

t he gl ass subst ediumirom nexhée | cceetamdorddel5 stadicon icarbidgh asli ability

gl ass substrate fqr. magnetic. . recordi ng nmedi um suitable for high-density
recordi ng becaﬁ’é’&]t Qﬂuaﬁ‘ﬂ':&cﬁf the surface and edge 'surface' is

superior. 49 A second aspect of the present invention relates to

a glass substrate for magnetic recording medium produced
by the above mentioned production method of glass substrate
for magnetic recording medium.

A third aspect of the present invention relates to a

15 magnetic recording mediumwherein at least a magnetic layer, -
a protective layer and a liquid lubricating layer are
formed on the substrate and the substrate is the glass
substrate for magnetic recording medium specified in the
second'aspect of the present invention.

20 According to the production method of the present
invention, a glass substrate for magnetic récording medium
having a high-quality edge surface can be provided without
generating defects on the surface of the glass substrate.

Further, the glass substrate for magnetic recording

25 medium is a high reliability glass substrate for magnetic

recording-medium suitable-for high-density recording
- because the quality of the surface and edge surface is
superior.

Still further, since the magnetic recording medium

30 according to the présent invention uses a substrate for



Still further, since the magnetic recordi ng nmedium 30 according to the
present invention uses a substrate for - 8 nmagnetic recordi ng nedi um
havi-ng superior quality of the surface and the edge surface, it is a
highly reliable magnetic recording medium guitable for hi-gh-density"
recording. 5 The above and ot her objects, efffects, features and advant ages
of the present invention will becone nore apparent fromthe foll ow ng
description of ewdphtbettecér@ingmédkan having) susérDOrWaalikeg of the
acconpanyi-ng draw ngs. 10 BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a
schematic ill ustﬁ‘h?ﬁ%ﬁlef%ﬂdekbﬁaﬁﬁgﬁgsﬁwfa&?ge Holism rlglgklbﬁ rpdiabieng of

Substrate for MR RS, E4oRATha heR IRl AR £5% REgR:aBpBu®y”

i nvention; Fig.recoesdingschematic ill ust ration for explaining an edge
polishing step (polishing of outer dianetral edge 20 surface) of the
production méthod of Thegrhoyes gmet athe cnb.'lm'gaet eﬁfeed;Sr.d:ﬁe@tm!ammnd

according to the present tion; a sch Le illustration
for expl ai ni ng aahva ?)%I?ghﬁ’]@ Bfgﬁe olﬁrgﬁ'ﬁ"g“ EFQWEH“QF edge
25 surface) of tdpparéaitictiom fRENEE12bwang mcﬁﬁﬁ@ﬁ eofOémbaaaﬂ@Htf‘s

recordi ng nedium according to the present invention; Fig. 4 1s a schematic
il lustration forthezgef ntakeanin conjunction with the accompanying
drawings. -
10

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustration for explaining an _
edge polishing step (polishing of outer diametral edge
15 surface) of the production method of a glass substrate fér
magnetic recording medium according to the present
invention;
Fig. 2 is a schematic iilustration for explaining an
edge polishing step (polishing of outer diametral edge
20 surface) of the production method of a glass substrate for
magnetic 'recording medium according to the present
: invéntion; :
Fig. 3 is a schematic-illustration for explaining an
edge polishing step (polishing of inner diametral edge
25 surface) of the production method of a glass substrate for
magnetic recording. medium according to the present
invention; .
Fig. 4 is a schematic illustration for explaining an
edge polishing step {polishing of inner diametral edge

30 surface) of the production method of a glass substrate for



edge pol’i shing step (polishing of inner dianetral edge 30 surface) of the
producti on nethod of a glass substrate for - 9 magnetic recordi ng medi um
according to the present invention; Figs. 5A to 5D are optical mcroscopic
phot ograns of an edge surface of a gl ass substrate before polishing (A s
of a glass substrate for nagnetic recordlng nedi um and of ter polishing
(Figs. 5B to 5D) using various materials ; Figs. 6A and 6B are di agrans of
the outer di amrepayneteiddrSsbF@Leg Ohedidimaaecoain@itd atb Svésept chanfer
(Fig. 6A) conpared to an amount of alkali elution (Flg 6B) when to a
magneti c recorquyenﬂnqnnus produced fromvarious glass substrates,

db h 7 t | di f
partial structure crIPRe SRge Tk Ysl gPk et BACT PR ARy L AR
present i nvent i g ea§eD§Mtaee BESERY P s e RS R ) q@) The

present invention will be describedin detail in the follow ng. 20
first aspectsofaﬁua;glaﬁsusmhntmatenfos mbgnejiriad wetdoord i hoeld Ddmaanédass

substrate for magnetic _recordi nedium I n particular, the production
method of a gl Qlﬁﬁ%é' R%ﬁ%weppct?e%[g} d%sr?dlgré’@l%ﬂusa iRl &0

the present inventlomges A UGS hRecHIRoRAnEObES HhadobkeR WlaptAleii N0

an inner dianeter and an outer dianeter 'ass substrate used
herei n, the teredgausarfdcanst arg‘lannsnhﬂ‘ha:amand sdrigfse p&rchahfehdq Rilgpss
substrate for aG%O)uggrQllf)ta}ed to an amount of alkali elution (Fig. 6B) when
10 amagnetic recording medium is produced from various glass
subsfrates, measured bj ion chromatography:;
Fig. 7 is a cross sectional diagram of pértial
structure of the magnetic recording medium according to

the present invention.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention will be described in detail in
the following. .
20 The first aspect of the present invention is the

production method of a glass substrate for magnetic
recording medium. Iﬁ particular, thé production method
of a glass substrate for magnetic recording medium _
-according to the present invention has a feature in edge
25 polishing step for polishing an inner diameter and an outer
diameter of the glass substrate.
As used herein, the term "outer diameter” means the
outer edge part of the glass substrate for a doughnut-
like disk-shaped magnetic recording medium which is

30 generally used in the magnetic recording medium. As used



| i ke di sk-shaped magnetic recordi ng medi umwhich is 30 generally used in
t he ‘'magnetic recording nedium As used 10 herein the term"inner dianeter"
means the inner edge part of the glass-substrate for the doughnut-Ilike
di sk-shaped magnetic recording medium Further, As used herein, the term
"single disk process” nmeans a nethod in whih-the 5 . substrate is used
sheet by sheet without piling up the glass substrate by overlaying the

surface of the @leazsirstthe! teim * trinéhdiie tdHe nidit theSinhart ddgs Pare of
acconplishing the B‘regsent i nvention, have investigated problens of the io

conventional pr®&fué& Elﬁ§§h§Hb§¢r@t@s§°§UbbﬁrQPEgh iutrrg:g'#@t d@%@?ane@ :
di That i f | ef ec the substrate surfa in
the edge pol | shiASHeEs seliiMG Meafin ° sptther's AR dedd nappin nape

di ameter of gl assnbUsingle dDsk"PEoebis " ALY 20 MBdicdn NRSwRESR the
I nvestigated. It has been found that in the conventional edge polishing

step in which .aSplh?ﬂmatwisfu%QFb§h|e@ttebYalme1$witheutapﬁﬂ.m'rusmﬁue}g'lidssah
brush, defects qgn.the substrate _surface are ner at e ue to t act that
particles of glsé?g{(ﬁﬁsﬁ%igs?\@rfﬁW'PQI&e age of, %gﬁl}g%sﬁg%te
remai ned between ot rates and they and the substrate surface rub

agai nst each other.- Further, it has been found that in the nmethod in which
the substrate surfacBhésinvengoriy dnydheicairek efdaedgepiishdogs thie

G ametral 25 RSOt ARYRT Rt RaHP atBTPA LaRRE BHRAPTE 2 otheyel y)
of the gl asgosubvnfaint e P PrédeEt 1bhhmetthdiad o0l NAs t ASEECESar €
generated fromthe fact :

- magnetic recording medium. That is, cause of generating
defects on the substrate surface in the edge polishing step
for polishing the outer diameter or the inner diameter of
glass substrate for magnetic recording medium has been

15 investigated. It has been found that in the conventional
edge polishing step in which a plurality of substrates are
stacked and pqlished with a brush, defects on the substrate
surface are generated. due to the fact that particles of
glass or abrasive particles such as cerium oxide are

20 remained between the substrates and they and fhe substrate
surface rub against each other. Further, it has been foﬁnd
that in the method in which the substrate surface is fixed
by a vacuum chuck and edge surfaces 'of inner diameter and
outer diameter (hereinafter referred to as inner diametral

25 edge surface and outer diametral edge surface, '
respectively) of the glass substrate are polished with
rigid polyurethane, defects are generated from the fact
that the substrate surface is rubbed with defects on the
clamp surfacé, and, foreign matter such as -abrasive

30 particles attached to the chuck clamp surface is rubbed



-

that the substrate surface is rubbed with defects on the clanp surface,
and,” foreign matter such as abrasive 30 particles attached to the chuck
clamp surface.is rubbed - 11 wth the substrate surface to generate
defects. As a solution nethod to elimnate_such defect generation, it is
considered that the substrate surface or tHé Chuck clanmp surface is highly
cl eaned, or the surface precision 5 (surf ace roughness) of the chuck clanp

surface is inprgieh tHa!lddb¥trate ad@tbatesStblUgefBrati@fdtide QY rent
production nethod of glass substrate, in general, a thick plate is forned
by a floating nscdatieon agihad foredkimimatercsnch, defigetpgeneiratdons titen

performed, thergafter a_l10 cified plate thickness is _optained.by.surface
ol i shing st epi® conefagnefnirat thie.PulsFrpteidiiiios o PhR dljior Fadh
surface of the ghasacu!ld MAighiy PPLAABEY be ERBDAUrfdRie Prect¥OyeEr, in
this method, there may be a case that surface defects cannot be

suf fi ci ent y5r efsuwafacEhnoughness)softbe ¢huck lod ang susface dedmpaovedl .t he

production step reduct.ion, i s consi.dered tq.reduce the

: b
Phickness  of | RETHRe al2d ARRthrE; oluhioRnesinge et (OIEERT ace
ol FShing 5 depsaanths ciflhethod 625Ul bssl AR ELFBYeDLR odifal N chdaCe

defects generated in the foregoi ng steps 20 such as edge polishing cannot
be sufficientl yplates ds foTmed hyemtfikcatiavg niethold aomet paestso felrmaitiiaine

GRS O R I NN S i [ N
[he' 5100 SHESE spMRALE Nt om i agh B ey Sk A R

of gl ass step, it is considered that after the edge polishing, the

surface of the glass substrate is polished to remove

defects. However, in this method, there may be a case that

surface defects cannot be sufficiently removed. That is,

15 since, for the purpose of decreasing the productidn steps

or cost reduction, it is considered to reduce the thickness

of the initial thick plate, thickness allowance for surface

polishing is decreased, and as a result, there may be a

case that surface defects generated in the foregoing steps

20 such as edge polishing cannot be sufficiently removed.

The inventors have found a method to eliminate defects

generated in the conventional edge polishing méthod . That
is, from the point of view that edge polishing is.required |

in the method where the glass substrate surface is not

25 contacted with the surface of the glass substrate during

edge polishing (in the case where a plurality' of glass

substrates are stacked and polished), or in the method

where the glass substrate surface is not contacted with

the clamp sufface of the vacuum chuck (in the case where

30 the glass substrate is fixed by a vacuum chuck and polished),



substrates are stacked and polished), or in the nethod where the gl ass
substrate surface*is not contacted with the clanp surface of the vacuum
chuck (in the case where 30 the glass substrate is fixed by a vacuum chuck
and polished) , 12 in the present inventiqg, _the Inner dianeter is chucked
when the outer dianetral edge surface is polished, or the outer dianeter

I s chucked when the inner dianmeter is polished. 5 Specifically, the.
present inventida pheviptesent fdinviuctiom, neidotnnéradjjametesulist chuekest

magneti c recording nedium conprising an edge polishing step of_a glass
substrate, wher ¥hen ﬁBee@I‘gEeEc??%'ﬁ?Fﬁaét%‘ﬂ)g? Surkies 1$ rPQM%IPP‘ihé’%? ﬁ:i’@r

di aneter of the | Snpayl bR o2 S Akt Ss,
and the edge snglé:%gso e%?"’eér %?%%e%&gﬁhgﬁdgﬂgf i’tﬁﬁléwg[ﬁg'ss su st?"?%te i's
pol i shed usingpodighlddihi ng tape or a grindstone, Further, the present
invention provides a production nmethod of a glass substrate for magnetic
recordi ng nme8li um corﬁﬂ@%iﬁhcahlﬁdg‘éhﬁpﬁ@ﬁeé% dgvandpion Rroviadessapstrat e,

ther i (e 998 BRUU S e % TR glBEFEehE 10 SdhatELe o

t he gl ass subst I'm a sin process, an

surface of the rederddiny aiddiuntictnpfiséitg shasdgeupsiliahinigs sielp IFd
using a polishi naétsape or a 20 grindstone. Further, the present invention
provides a pro8d@ssofubstradeof vhegpinsthe wdge pelighifg stepcisra&dieR ng

e oo 5138, QRS  hiRex OE B, IR Gt aP B
chucked in 185 ahulck@® ifi ks Ph@Ltas@isRPIrébEess(0end HHAGRIgE SIF 8 E
the outer diametral side of the gl_ass substrate is polished
using a polishing tape or a grindstdne. Further, the
' present invention provides a production method of a glass
substrate for magnetic recording medium comprising an edge
15 polishing step of a glass substrate, wherein the edge
'polishing step is a step in which the outer diameter of
the glass substrate is chuckéd in a single disk process,
and the edge surface of the inner diametral side of the
glass substrate is polished using a polishing tape or a
20 grindstone. Further, the present invention provides a
production method of a glass substrate for magnetic
recording medium comprising an edge polishing step,
wherein the edge polishing step comprises a step in which
the inner diameter of the glass substrate is chucked in
25 a single disk process, and the edge surface of the outer
diametral side of the glass substrate is polished using
a polishing tape or a grindstone, and a step in which the
outer diameter of the glass substrate is chucked in a single
disk process, and the édge surface of the inner diametral

30 side of the glass substrate is polished using a polishing



di anetral side of the glass substrate is polished using a polishing tape
or a grindstone and a step in which the outer dianeter of the glass
substrate is chucked in a single disk process, and the edge surface of the
i nner dianetral 30 side of the glass substrate is polished using a
polishing 13 - tape or a grindstone. In thetbroduction nmethod according to
the present invention, as the material for the glass substrate, those
materi al s used itapécocoavgpiha@Btbnel.ass substrate for 5 magnetic recording
medi um can be used. SpeC|f|E§%L%U* gl ass containing netal oxide can be
preferably used. Ex&Rplthe tmqnnmﬁhh@@decconéiggatg ther gaidsart e

bq |
O o nosi |1 cat o HH{RFLM ¢ ot ihe Patetied rancBhe 1388 substratee there
present. |nventipgdtésidPs hi8ht ¢ thet @%@rerﬁ)&%f é;l%tﬁ'@bgf:fﬁ‘f:@t for

I nvention, a rough glass substrate is forned fromt ove glass
materi al. Thé r aAagnetis srecapdingt medajanbe:an (hhmmiad).y Spemiviidabhy|

thod. For 15 e | e en_a thick Iat ou | ass substrate i s

|ronr3 oduced, a thi &xr_a %Oﬁ\ffabpbggcﬁﬁzﬁg ) q??e%??ﬁife’;z ;gzggﬁﬁg%% e
thod, a grindigiampt n qgkg,’h

g‘reoduced t%rough -resp%(g:)t |I{Q/éréstfep*sl g%ld%or |°?ga x ﬁéép%‘l | SQI ng. ?‘ﬁ

present inventi @lassi alwiinosilichte glesshalamineirdsil beytar)lunss pr

t be adopted. if a produyction nethod adapted to the desired
foﬁgh S?gssesub ‘ﬁ'f’em’?\iei({‘ Fﬁ'gﬁrgmﬂrpé‘g'eﬁ?mpﬁ§éﬁfl%‘n91?ﬁ§ anflcthe dyike,

surface or jphe Hdiihﬂiez?gg@hé UpFagent! ihRentd'oH i¥ ot SIRI£88°tbSthese
examples. .

In the present invention, a rough glass substrate is
formed from the above glass material. The rough glass
substrate may be produced by a conventional method. For

15 example, when a thick plete of rough glass substrate is
produced, a thick plate is produced by a floating method,
a pressing method, a grinding method or the like, and a
rough glass substrate may be produced through respective
steps of coring and edge polishing. The present invention
20 is not limited to the above steps, but ahy method or step
can be adopted if it is a production method adapted to the
‘ desired rough glass substrate.

Next, in the present invention, the outer edge surface

or the inner edge surface of the rough glass substrate is
25 polished.

In the edge polishing step of the present invention,
the outer diameter or the inner diameter of the glass
surface is chucked, and in a single disk process, the outer
diametral side edge surface of the glass substrate is

30 polished using a polishing tape or a grindstone. The



25 polished. In the edge polishing step of the present invention, the
outer dianeter or the inner dianmeter of the glass surface is chucked, and
in.a single disk process, the outer dianetral side edge surface of the

gl ass substrate is 30 polished using a polishing tape or a grindstone. The
14 nethod of the present invention may Bel&ny one of a method of
polishing only the outer dianetral edge. surface, a nethod of polishing

only the inner gbanBlref ﬁ@@fégérw&nvmﬁx WRiyhpe ahyPohé B agmBehbAof
the outer dianetral edge 5 surface and the inner dianetral edge surface.

Wien both of to€ poléshdngmemndat ﬂugwumtadbamﬁaraﬁeeﬂG@eﬁum%wan
edge surface ar

di anetral edge 5653'8'92%&&%?&% Iﬁg’\f/l%gt} ?&w%a}ggggoﬁbﬁggaggt'er

polished first.a4f 4 %éﬂlf‘o&b‘isﬁahbﬁ‘i% bokh bF tife RARIH a?.'aﬁuett&allsédae
polishing tape or a grindstone as an abrasive. This is because whe

performnmng poli shrﬁgcecanddthg ionerediamedaalokedgee spmé@mﬂ. i Whent bohh i f
a conventional brush or rig yuret hane i s used, hro ut obl.em
or a probl em 15°6¢t %Pé?é: a{)ﬁ@gﬂélﬁ %etsr\’é:é"‘lﬁq 393 ea"lg ngE'] rate
occurs. The pol Lghbngyi#age $at é{bJTﬂE}ré@'gfnpﬂi s@faseﬁet §Rden®iohhean
present invention'Is not speclfi Imted | s possible to polish

t he edge surf acenef ofhd:h@l anxt el cki.mmtna]a edge aulrrfglmeqmid tthen ot

defects such as_, chi pping and not o damage the s suhstrate surface,
and can be, as Qﬁaﬁ'ﬁg ed&%(ﬂ‘?“%‘%ﬂ?@ g, b@oﬁ? %dﬂisats:i ve particles

sel ected frggn di anong, @idBUERRK fevention, it is preferable to use a

polishing tape or a grindstone_as an abrasive. This is
" because when performing polishing according to the method
of the present invention, if a conventional brush or rigid
polyurethane is used, a throughput problem or a problem

15 of abrasive passing into the surface of the glass substrate
occurs.

The polishing tape used in the edge polishing method
of the present invention is not specifically limited if
it is possible to polish the edge surface of the glass

20 substrate into a high quallty without defects such as
chlpping and not to damage the glass substrate surface,
and can be_, as an example, a polishing tape containing
abrasive particles selected from diamond, aluminum oxide,
cerium oxide, silicon carbide, and colloidal silica.

25 Further, the grindstone used in the present invention is
not specifically limited if it is possible to polish the
edge surface of the glass substrate into a high-quality
Wit_hout defects such as chipping and not to damage the glass
substrate surface, and can be, as an example, a grindstone

30 . containing one selected f£rom diamond, aluminum oxide,



cerium oxide, silicon carbide, and colloidal silica. 25 Further, the
grindstone used in the present inventionis not specifically limted if it
is possible to polish the edge surface of the glass substrate into a

hi gh-quality w thout defects such as chipg&pg and not to damage the gl ass
substrate surface, and can be, as an exanpl’@€, a grindstone 30.- contai ni ng
one sel ected from di anond, al um num oxide, 15 cerium oxide, silicon
car bi de, and coldextidmh cxidea.siFicbh tarbide, iand colllmidabssblecato use
a polishing tape, of a material such as pol yurethane, nylon, or polyester

not contai ning atriadst faniharn.cidsisakep passibiefoousera pakkghingtang

| ass substrate LS p. | ne I nne '

gf t he gl ass sut?sftj%a?"eal%sfc ucr}%g}ﬁ %Sn %ﬁ?‘?%é?gég i'nayﬁl'ﬁgl’ %?a?gq'?ﬁeos e%te,
a polisher equi ppad coritaimingobbslige paptielddie grindstone may be :
pressed against the outer, 10 diameter of the glass substrate. Further, to
polish the Bnner di%G@ePelish the guhker dipmeitere oft fheogilassdismhstaratef

the gl ass substr [ , ile ro Lng . th gl,ass sﬁstr te
a. pol i sher equi pb?e(:? \Bﬁ%ﬁ%&%ﬁi %@g ‘J’t%]ﬁ]éﬁg%{?ﬂg'gspﬁdg‘f’&ﬁéc }er
pressed agai nst dfh¢hiengeasslbubBstiater 18 chii€k88asénd WEi1ardtdtiddahe
present invention, the edge polishing step can be carried out by a wet

met hod using a $L@SS Bidsiraterya pelhsberncequirpgdawiity the weddshsing a
SO e e R e B S e BB RENAT e e e
from di amonde aldiEiniste®dfGche Yldss sibsiratd | | FFGRP) 4% pyd€pldd dal
stlica can be inner diameter of the glass substrate, the outer diameter
of the glass substrate is chucked, and while rotating the
glass substrate, a.poliéher equipped with the polishing
| tape or the grindstone may be pressed against the inner

15 diameter of the glass substrate. -

In the present invention, the edge polishing step can
be carried out by a wet method using a slurry or by a dry
method not using a slurry. When using a slurry, the'slurry
may be one which is used in conventional -polishing. In

20 the present invention, a slurry containing abrasive
particles selected from diamond, aluminum oxide, cerium
oxide, silicon carbide, and colloidal silica can be
preferably used. Further, in the present invention, water
or an aqueous solution, not containing abrasive particles,

25 selected from water, an aqueous solution of alkali which
is pH adjusted with alkali, and. an aqueous solution
containing a surface active agent can also be used.

The glass substrate with inner and/or outer diameter
polished in the above edge polishing step, is then

30 subjected to a surface finishing step. The surface



»

preferably used. Further, in the present invention, water or an aqueous
sol ution, not containing abrasive particles, 25 selected fromwater, an
aqueous solution of alkali which is pH adjusted with alkali, and an
aqueous solution containing a surface active agent can also be used. The
gl ass substrate with inner and/or outer dTéﬁEfer polished in the above.edge
polishing step, is then 30 subjected to a surface finishing step. The

surface 16 fi niciiRhisieptebq’ f6x¥pinthld) proteesdsthel ghdss dbgtdidte
surface by lapping for a specified thi ckness and polishing for surface-
finishing. The. mnfm:%bmfmemgrﬂ%uangpegwpgdc’@m@bneﬁe and peliishiggl in

t he conventi onal. gl ass frate. fini h sub Iat e for
magneti c recordlfr?% %ﬁ iﬁj‘[ﬁi‘:‘ég %ﬂé %P%Eﬂeau 8% %’E‘gﬁg 9% s
substrate for ican’ %Obelﬂew,hm HE aeeer dhn@hbocbheeart&ml glass
invention wll be described further in detail by respective 10 steps. In

the foll owi n§ devbsiuaten, fmmlsknshaﬂﬁmw atke gilpssr subsianateg foxent er
hole will be describ d as_an &xanp However g{] esent invention is
not |inited tomtaﬁf’? S FRECTTER %n’f‘eflﬁ%nilﬁoﬁ’r “é’egi -oduction nethod of a
glass substrate forphaoHsbatcteen Qﬂe%d@@ﬂrﬁ heva 9 Qﬁ‘b‘s@i‘ﬁ'&e ?bg_meter

and an outer dianeter conprising steps of: (a) formng a shape o
di sk-shaped gl asagngisiic atescordimggmediumt accbarldengG:c( Bbhegresenttg edge

pol i shi ng of thgnc‘irle% lsot}la e_dl_lg0

scrggs tdr gurther in detail by respective
10 steps.

In the following description, a disk-shaped glass
substrate having a center hole will be described as an
éxample. However, the present invention is not limited
to this. |

15 The présent invention is a production method of a glass
substrate for magnetic recording medium having an inner
diameter and an outer diameter comprising steps of:

(a) forming a shape of a disk-shaped glass substrate
having a center hole,

26 (b) performing edg_e polishing of the disk~shaped glass
substrate, and _ '

(c) performing surface finishing of the disk-shaped
glass substrafe, _
wherein the edge polishing step, above step (b), is a step

25 in which the inner diameter of the glass substrate is
| chucked, in a single disk process, and the edge surface
of the outer diametral side of the glass substrate is
polished using a polishing tape or a grindstone. Further,
the present invention can comprise the steps (a) to (c¢)

30 above, wherein the edge polishing step, the step (b), is
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(c) perform ng surface finishing of the disk-shaped glass substrate,
wherei n the edge polishing step, above step (b), is a step 25 in which the
i nner di aneter of the glass substrate is chucked, in a single disk
process, and the edge surface of the outer, _dianetral side of the glass
substrate is polished using a poIishing‘T&ﬂe'or a grindstone. Further,

the present invention can conprise the steps (a) to (c) 30 above, wherein

the edge polishiahgtepepn whech!€e (duter GiamkEesich the Wlads sidstitidte

di aneter of the glass substrate is chucked, in a single disk process, and
t he edge surfacds chucked.ninra giinghe diski proopssheanfiskhe adgs sanface
pol i shed using a lLishing tape or.a gripndstone, Still 5 further, the
present inventi &?03%}? Fs‘gl?'ﬂ%tg?g@l 2 O%f[ 5h(ec)g]eﬁ§cﬁ/esu%fe?%$ﬁ gﬁe
edge polishing $oaR.sHdE 8 Hig é¢B011§h§n§FQBPé”o&th@ﬁﬂﬂaéﬂHﬁﬂ.(“S¥§¥f”
of the glass substrate is chucked, in a Single disk-process, and the edge
surface of the dumdhediarcbier presetd dhvehtighacani compbiseatlre istemps i (shed

usi ng a pol i shi tape Qr a ri ndsf ong, andg a st i n which the_outer
i anmstor Tof ¢ he 8105 Bt » HTELs e cbtos Batlshing step bt steRnd.
the edge surfacqpyf, e d H&lp HARIIGA hdCifhelN81Ghater §lfb§:tl{eatglqnd§ﬁ]e

polished using a polishing tape or a 15 grindstone. Still further,
present inventi swbstimate bicg rchoickéd, cin ea slimgker diski proeegs ,s ardddthend

i anetral side BO96 SR i the PAKEF OlamEtial alde BagehegTacs my
be polished;pi rgubstrate is polished using a polishing tape or a
grindstone, and a step in which the outer diameter of the
glass substrate is chucked, in a single disk process, and
the edge surface of the inner diametral side of the glass
substrate is polished using a polishing tape or a
15 grindstone. Still further, in the present invention, when
. both of the outer diametral side edge surface and the inner
diametral side edge surface are polished, any one of the
outer diametral side edge surface and the inner diametral
side edge surface may be polished first.
20 The above step (a) is a step for producing a rough glass
substrate.

The rough glass substrate, in the case of a thick plate
of rough glass substrate, is produced through, for example,
respective steps of producing a thiqk glass plate, coring

25 and edge polishing. Conventional methods can be used as
fhose steps. For example, a thick plate is produced by
a floating method, a pressing method, a grinding method
or the liké; coring Step can be performed by a method such
as a'grinding by a core drill; and the edge polishing step

30 -can be achieved by a polishing using a grindstone, or the



20 The above step (a) is a step for producing a rough glass substrate. The
rough gl ass substrate, in the case of a thick plate of rough gl ass
subsStrate, is produced through', for exanple, respective steps of
producing a thick glass ptate, coring 25 and edge polishing. Conventi onal
met hods can be used as those steps. For &xdhple, a thick plate is produced
by a floating nethod, a pressing nethod, a grinding nethod or the |liKke;

coring step can 1t1€kep.erf[i@q{?i%é?ﬂérﬁ:é@ﬂ"%i%“%'ﬁepaéuéh%é@idﬁéynﬁt@i&e&l

drill; and the edge polishing step 30 can be achieved by a polishing using
a grindstone, oranddhe 1Bikeiare &sgdesemdibed a@bave.s Thds skelp asf ahp ass
material and the |ike are as, descti bed, above his step of the present

i nvention is notpqqﬁﬁII%cﬂ"f%e‘P%oﬁbb§e‘-"dEsEH“i’JEﬁg Kt ﬁb&, aﬁeyeggﬁsggibed.
achi eved by var i O R BE'S0NEoy By SHaPfoud BN i R chidad © 2
step for performng edge polishing. Tﬁ‘é met’hod o ued e po |s°|$&ng 'S as
descri bed i n5t her simps edge polishing step, and for the requirenents of an
lo abrasive slurry and the |ike, the_above description is as is, applied.

The edge polishing sFBp @PPVepstedsdhhded %R for PerEpEming: gdgre
drawi ngs. In th'djﬁéﬂ¥%€9 description, the present invention is given by
way of illustration, and 15 thus is not intended to be limtative of the
present invention. Thesmethbd ofisedgk pollishing tilse asddesvuribace iof thg er
diametral side Vgblolvebeed%eeS %Biﬁ%%i‘ggt gtre%f'egrelgcgoioﬂfie gSéQuirements of an
10 abrasive slurry and the like, the above description is,
as is, applied.

The edge polishing step will be described below with
reference to the drawings. In the following descr-iption,
the present invention is given by way of illustration, and

15 thus is not intended to be limitative of the present
invention.

First, the case of polishing the edge surface of outer
diametral side will be described with reference to Figs.
1 and 2. Figs. 1 and 2.$how the case of polishing using

20 a polishing tape. |

Fig. 1 is a schematic illustration showing an edge
polishing step of the present invention as viewed from the
upper surface directiop.of’a glass substrate for magnetic
recording médium. Further, Fig. 2 is a schematic

25 illustfation showing the edge polishing step of the present
invention as viewed from the direction of an outer
diametral edge surface 22 of the glass substrate for
magnetic recording mgdium. As shown in Fig. 1 and Fig.
2, a glass substrate 1 is fixed by an inner diametral chuck

30 10, and while rotating the substrate 1 the outer diametral



1 and 2. Figs. 1 and 2 show the case of. polishing using 20 a polishing
tape. Fig. 1 is a schematic illustration showing an edge _polishing step of
the~present invention as viewed fromthe upper surface direction of a

gl ass substrate for magnetic recording nmedjum Further, Fig. 2 is a
schematic 25 illustration show ng the edgé polishing step of the present

I nvention as viewed fromthe direction of an outer dianetral edge surface

22 of the gl ass edgssuatfadeor2 tapodtishedasidigng poldisiar 48 .Shone irnd+ 9.
1 and.Fig. 2, a glass substrate 1 is fixed by an inner dianetral chuck 30
10, and whil e r dEAnekrahchugicifsie to haweq mechanian whichois mossiulé ace

22 is polished | gk i | r l.amet r al uck J10 js to
have apnechani sln*isdmhr%:’ﬁ tﬁ% ;%%%%Ijsglb%—q(}??#%fhaet &Q}%&%%@?e&i{ %4‘%9
i nner di ametral safiglace 2d aterkéot BiEceo 20€ate tAbAgRabhes@hatsatubptypt e
1 at 5 a predetermned rotational speed. For the case of polishing the

outer di anet Pal Rredetermined QPFﬂﬁéOglad-ssﬁﬁegﬂ}st Faxe ﬂle}jS&ghﬁ\kal r eady
i shed i ' e urf ace .the_ inner dia

P et or bl y has POTERIAe SR out sl 81 Enderal "Caad Wrtpdd o, Br e alase

i nner 1o di anet ralbsEeet s Uha¢EngGn aﬂﬂeaaﬁf;ﬁiﬁﬂlﬁée@_i%wéfxa&fanﬁétif-lég ;ﬁﬁwk

Is treated by snoothing treatnent. The poli sher I S not speci
limited if it dédsrfage Rémgbhehiénneyr fldemediralhehyicis psebatably had aan

tape 15 16, A cORTRTHR P Rt €58, RSt 13" Soff not dinedechke ARSTe
used. The i hbusigidimeteraPRAGE Barrabde!, Nakd PreectbIy & sarbatedds a5t
the polishing tac%?.lck is treated by smoothing treatment. The polisher 18
is not specifically limited if it does not damage the
surfaqe of the glass substi‘ate and can form a high-quality
outer diametral edge surface 22 using the polishing tape
15 16. A conventional apparatus satisfying such
‘requirements may be used. The illustrative apparai:us
shown in Fig. 1 and Fig. 2 has at least the polishing tape
16, and a presser 19 for pressing the polishing tape against
the outer diametral edge surface of the glass substrate.
20 In the method of the present invention, while rotating
the glass substrate 1, by the presser 19 of the polisher
18 the polishing tape 16 is pressed against the outer
diametral edge surface 22 of the glass substrate 1 (';arrow
20 of Fig. 1 and Fig. 2) to polish the outer diametral edge
25 surface 22. The presser 19, as shown in Fig. 2, presses
the polishing tape against the outer diametral edge surface
22 of the glass substrate 1 so t_hat a polishing portion
of the polishing tape contacts in parallel to the outer
diametral edge surface 22 (arrow 20 of. Fig. 1 and Fig. 2).

30 In the method of the present invention, the rotational



16, and’a presser 19 for pressing the polishing tape against the outer

di anetral edge surface of the glass substrate. 20 .1n the nethod of the
present invention, while rotating the glass substrate 1, by the presser 19
of the polisher 18 the polishing tape 16 is pressed agai nst the-outer

di anetral edge surface 22 of the glass sub&rate’ | ( arrow 20 of Fig. 1
.and Fig. 2) to polish the outer dianetral edge 25 surface 22. The presser

19, as shown inspe@d 3f hesHlass Babetiradd N0 ilsN9024d 8O0 B¢ cAiSlons
di anmetral edge surface 22 of the glass substrate 1 so that a polishing

portion of thePgal mimute tEpP Jont acexeferphlyl 26D to B8RO dupem. .dirl;imézhral
d f 22 (aryow .20 of.. Fig. | a ig. ,2). 30.n the method t he

o eent | avent: BregarAty Hao T, “Alrnctigt birstn il WaARIE o4 tHS 100

to 500 revol uti @)%iid?ﬁfngt"it@ﬂee 16" b} Fhe pPESEELaPY xnat?;ﬁgr&& Hpendidl ofOSt

preferably 300 i.p.m Although preSsing pressure of pol i shing tape 16
by the press&r fhenbypeaftheppotisiing thpde ityje pafefidmblst Dsﬁitmfl?p%,

it is preferably 0.5 kaf/cp? to 3 kgf /cn®, re_preferably 0.5 £ne
Lo o 0 kgt 1 ono. 3 AL /5s SHPRG. PERGSTERATM AT 4 2 Hh KGPLOBH t he
pol i shing tape, mhs Hd13ethiry k1hd, PEGEEAPhiyINGSHItho b0 1530 o dub t he
present invention, the edglerf%ol I shi ng .stgtg cairéy bgscarri eg out "by a wet

met hod usi ng a poldshing tape, dis/ 10rsdwdond min nprefdnablyy Ahaeasiong a
slurry, the slurr cont ai ni ng abrasive particles selected from di anond,

al um num oxi de, 40c 585m oxi de, silicon carbide, and is colloidal silica can

2& ﬁ[ ?Lﬁfaﬁgy used. FHHEREbrddodtSnvRntSON, ER¥e8858 po Y PLERing s B HHIFOUS
be carried out by a wet method using a slurry, or by a dry
method not uéirig a slurry. When usinga siurry, the slurry
cohtaining abrasive particles selected from diamond,
aluminum oxide, cerium oxide, silicon carbide, and

15 colloidal silica can be preferably used. Further, in thé
present invention, water or an aqueous solution, not
confaining abrasive particles, selected from water,
aqueous solution of alkali which is pH adjusted with alkali,
and an aqueous solution containing a surface-active agent

20 can also be used. Such a slurry or aqueous solution is
introduced from a slurry introduction opening 12, and while
dropping (or flowing) from the vicinity of the outer
diametral edge surface 22, polishing is performed by the
polishing tape 16.

25 -Further, in the method of the present invention, the
edge polishing step can be perforﬁed, using a tape not
containing abrasive particles made of a material selected
£rom polyurethane (for example, a polyurethane buff
containing silicon), polyester and nylon, and while

30 dropping (or flowing) water or an aqueous solution selected



cont ai ni ng abrasive particles, selected fromwater, aqueous solution of
alkali which is pH adjusted with alkali, and an aqueous sol ution

contai ning a.surface-active agent 20 can al so be used. Such a slurry or
aqueous solution is introduced froma slurry introduction opening 12, and
while dropping (or flowing) fromthe vicl ﬁilty of the outer dianetral edge
surface 22, polishing is perfornmed by the polishing tape 16: 25 Further,

in the method ofrohewtessHqiddias sodiut ilditofedica D whilth §s i pdgas e
performed, using a tape not containing abrasive particles -made of a
mat eri al sel ect wdthi @dkaddl .y and Rmhcaquepusxgapusion genbainingeabuf f -

containing silicon), polyester and nylon, and while 30 dropping (or
fl ow ng) water i r?c%qt?é&fsveso?%ﬁrf h selected 21 fromwater, aqueous

solution of alkali vwRigtnés, pih adid! Prthen't lihviin®ion, and @) pEABSe to

solution containing a surface-active agent. Further, in the present
i nvention, i% ipegpfoginbipolicchingeansingn potapki ngtusiontainine abrasive

ol yur et nane. ( PaFEaiRs wiads o\ materal ipeeofPa hrfy ppiFbpethane
| |

pol yester and n SPpiPgthahel bAWENGPonk aitl iHd Ys £OIEGA Y| NY

,
abrasive particles selected fromthe 10 group consisting of di anond,
al um num oxi de, podyeshesxiahal nylén coandawhiide, daoppdalg daalfowing) a

[-the outer o BIEiLa U BOLIS Mg S 2B o eI LG Co O daotng® o1
Pg:oi chliegg tdpe Heobp 86AsiBEiRGSE Glambhd QMM Rull Ox1ide2biH ¢ ok i,
silicon carbide, and colloidal silica.

In the outer diametral edge polishing step, a
grindstone can be used as an abrasive other than polishing
tape. When a grindstone is uséd, the polishing tape 16

15 and the presser: 19 shpwn_in Fig. 1 and Fig. 2 are replaced
with the grindstone, and polishing may be performed without
using the polishing tape. Polishing conditions and the
like are the same as in the case of polishing using the
polishing tape.

20 Next, the case of polishing an inner diametral edge
surface 26 will be described with reference to Fig. 3 and
Fig; 4. Fig. 3 and Fig. 4 show a case where polishing is
éerfor-med using a polishing tape.

Fig. 3 is a scherhatic illustration showing an edge'

25. polishing step of the method of the present invention as
viewed from the upper surface direction of a gla_s‘s
substrate for magnetic recording medium. Further, Fig.
4 is a schematic illustration showing the edge polishing
step of the method of the present invention as viewed £rom

30 th_e direction of an outer diametral edge surface 22 of the



with thé grindstone, and polishing may be performed w thout wusing t he

‘pol i'shing tape. Polishing conditions and the |ike are the sane as i n the
case of polishing using the polishing tape. 20 Next, the case of polishing
an inner dianetral edge surface 26 will be _described with reference to
Fig. 3 and Fig. 4. Fig. 3 and Fig. 4 show 3¢ Case where polishing is
performed using.a polishing tape. Fig. 3.is a schematic illustration
showi ng an edge glasspahibEtirgte i tladet it tuwbrdind engdAseNt A \eRidwron
as viewed fromthe upper surface direction of a glass substrate for
magneti ¢ recor ditfy Fdkti Smandu Figer 4 -Fiagglags §1@Psg-'é?¢é-'®t1i ds Bixed hy an

howi h d | shi t t t . of ]9 t _inyentiqn as
i ewed 1 rom 30° ORLoh RaeidteRar et 2F, TR DY LofaBLEq il ULBYERY O
22 gl ass substnatthd Ann@gnkidme t L4 G- SRgEHO: 26 $BOPB1ikshed Gisihgind

Fig. 4, a glass substrate 1 is fixed by an outer diametral chuck 24, and
whil e rotatihg @h@oddishemtls. 1 The aukrr diametral chyecksdnf dse tos haye

| i shed ' |_i 8. .Th ter..di tral k.24 i h a
rechant sm wni on % BeRbentafl ko 4% RPFule B ghe, FBE 51205 Rubdradis
di anetral edge Juahathe’ DUty P amdiErd D eagéaéﬁrfaefengS%héﬂ%tfr A kot 2

predeterm ned rotational speed so that the center of the gl aSS'sut?strate 1
or the to outer r@itate theiglass sihstrate U at @ predetariminest rottationsd of

oo 00, BPYE TR UGt 39 88, Pia BB SR AT R
di ametral check odter? cliafictty ihot WM YSIN On?Boflsd @ atsiod 6 tiHe
does case of pdlishing the inner diametral edge surface 26 of
the glass substrate 1 Ihaving an already polished outer
. diametral edge surface 22, the outer diametral chﬁck 24
preferably has a mechanism 6r an element so that it does
15 not damage the outer d:i.ametial edge surface 26, and
preferably a surface of the chuck is treated by smoothing '
treatment. The polisher 18 is not specifically limited
if it does not damage the surface of the glas_s. substrate
and can form a high-quality inner diametral edge surface
20 26 using the polishing tape 16. A conventional apparatus
satisfying such requirements may be used. The
illustrative apparatus shown in Fig. 3 and Fig. 4 has at
least the polishing tape 16, and thé presser 19 for pressing
the polishing tape against the inner diametral edge surface .
25 of the' glass substrate.
In the method of the present invention, while rotating
the glass substrate i,, by the présser 19 of the polisher
18, the polishing tape 16 is pressed against the inner
diametral edge surface 26 of the glass substrate 1 {(arrow

30 20 of Fig. 3 and Fig. 4) to polish the inner diametral edge



15 not damage the outer, diametral edge surface 26, and preferably.a
surface of the chuck is treated by snmoothing treatnment. The polisher 18 is
not-specifically limted if it does not damage the surface of the gl ass
substrate and can forma high-quality mnezr dianetral edge surface 20 26
using the polishing tape 16. A convent i onal® appar atus satisfying such
requi rements may be used. The illustrative apparatus shown in Fig. 3 and
Fig. 4. has at shefHcd 26 polthehpresisape 186, azndhion ineFig. 19 peesses
pressing the poli shi ngsta pe agai nst the inner dianmetral edge surface 25

of the glass subderped! hhnﬂﬁ@%ﬁﬂéén@ft '@%%"@?eﬂ!—aiﬂﬁ%@ﬁilﬁtﬁﬂeﬁﬁﬁéfé
rotating. the 9'63%%63:%3 F#]‘?a{s‘:"s #ub@ré?g ' §5SEhat %° oigghﬁﬂ ggr?l}rofnége

t he polishing tape essed agains e 1 nner

26 -of the gl ass opuhgd qicﬂlst{ﬁig CIN Y (2(9n@écfsgln3p§ﬂdlEbSl t6) the Réhnieih
the inner dianetral edge - surface 26. The presser 19, as shown in Fig.

4, presses ﬁhedpamasﬂﬁaiquaﬁesugém Zﬁhéa¥m¥!r2(lilcd5rr§'ﬂ-9al3eﬂng§L9féde 26
of the gl ass substrai

| i shin ortion .of t olishin tape
contacts in parall el ?3%1 E:H\ﬁgro%Q: HE?F%P%@C@?%H?%C q‘ng 5#
Fig. 3 and Fig. sheed loF tﬂm Al stbdtiaaty asay 1igdv et 500 ré%m%&ﬂgmal
speed of the glass substrate 1 is 100 to 500 revolutions per mnute

(r.p.m), prefepgs pirgde (B.M. p, mreﬁesablwéﬂérabl $0900.p.. pl-m most
AU oo B HSRUEE i 15 0, DA, R PR DR
kgf/cn2  to;g k@Ul‘i@mirf@rt%ﬂH qfse gbtue §e§§é£0ﬂ§€ :ﬁ&y zra(l—;kafdp@%mgf Y
polishing tinme, though vary t he pe of
the type of the polish:mg tape it is preferably 0.5 kgf/cm® _
to 3 kgf/cm?, more preferably 0.5 kgf/cm? to 2.0 kgf/cm?.
The polishing timg, though- varying with the type of the
polishing tape, is 10 sec to 1 min, preferably 20 sec to
15 40 sec.
In the present invention, as described in the above
edge polishing of the outer diametral edge surface 22,
polishing can be performed by a wet method using a slurry,
or by a dry method without usihg a slurry. Polishing
20 conditions such as the type of the polishing tape 16, the
type of the slurry and the like are the same as described
in polishing the outer diametral edge surface.
In the inner diametral edge polishing step, a
grindstone can be used as an abrasive other than polishing
25 tape. When a grindstone is used, the polishing tape 16
and the presser 19 shown in Fig. 3 and'Fig. 4 are replaced
with the grindsto'ne » and polishing may be performed without
using the polishing tape. Polishing conditions and the
like are the same as in the case of polz.shing using the

30 polishing tape.



polishing tape,. is 10 sec to 1 min, preferably 20 sec to 15 40 sec. In
the ‘present invention, as described in the above edge polishing of the
outer dianmetral edge surface 22, polishing can be perfornmed by a wet

met hod using a slurry, or by a dry nmethod w thout using a slurry.

Pol i shing 20 conditions such as the type 24t he polishing tape 16, the

type of the slurry and the like are the sanme as described in polishing the

outer dianmetral edgerserppeé@uctibii mBEhodf & g4l s@egeraeki gbicng st ep,
a grindstone can be used as an abrasive other than polishing 25 tape.

When a gri ndstomgnsatused:eqcmdqzmumdngmt aggordlmd tohdhe qaresent shovvn
in Fig. 3 and Fi 4 are repl ace |ndsto dp shi n
be perfornmed wi 11%3 tign Gan ARG %dies% esPﬁﬁgﬁ?r@ag%Bn@?* (ﬂ%eq
the like are theSaRppAWHILR %&@S@n@f oﬁ@b!rshh%e‘ﬁ:‘aﬂg ddfe pPLLOMISG N9

tape. 24 The production nmethod of a glass substrate for magnetic
recordi ng nedluwﬂamcomaqquclsrnhqwtgnanwhlohensesnthanlnnetudeamHMmal

types as. the st | the t sthe di anet ral
Cbe pol i shi ng SBE-B0LisR0Rg FrebneandShith A SBEStYRS ThHeh dHSH B
edge polishing ah%t‘i:‘%ﬂ E-)H#’e e 191

di anetral edge %?Pgﬁ%gt??egq t he i nner dﬁ'la%rrﬁé ral ggdg)l | Shl ng st ep.

As shown in Fi gdiainetral, edge poliishing skepod of the 10' pr esent

i nvention uses a single _disk proqess for polishin eet by sheet w.thout
stacki ng the surfacezgg shayn JinaEdass hhe ét'etlS‘ god“°t1°n fiethod of the

100 present invention uses a single disk process for polishing
sheet by sheet without stacking the surface of the glass
substrate. |

| A step (c) is a surface finishing step. In this step,
for exa_mpie, surface lapping, polishing for surface

15 finishing or the like is performed. These steps can be
performed using the conventional method. Specifically,
surface lapping can use a procedure such as lapping by
diamond pellet, free abrasive particles and cast iron
surface plate, arid polishing for surface finishing can be

20 achieved by polishing'a glass substrate obtained from step
(b) to a predetermined roughness using an abrasive such
as cerium oxide, colloidal silica and the like, then

'~ rubbing the polished glass substrate using a neutral
detergent and polyvinylalcohol (PVA) spongé.

25 Next, a second aspect of the present invention will
be described.

The second aspect of the present invention is a glass
substrate produced by the first aspect of the present
invention. The glass substrate for magnetic recording’

30 medium of the present invention is produced by the first



A step (c) is a surface finishing step. In this step, for exanple, surface
| appi ng, polishing for surface 15 finishing or the like is perforned. These
steps can be performed using the conventional nethod. Specifically,
surface | apping can use a procedure such as |apping by dianmond pellet,
free abrasive particles and cast iron suff®cé& plate, and polishing for
surface finishing can be 20 achi eved by polishing a glass substrate

obt ai ned from stfpedtdfitheppe8datelAvaRei HAY HHIERE sUS Y- dha fREFSinfesUCh
as ceriumoxide, colloidal silica and the Iike, then rubbing the” polished

gl ass substr at e digimefrahadgel suxtace gand autiep'odiama;ttrallc@:dlge E)su#gace
sponge. 25 Next, .g.second_aspect qf the present inyention w e

dgsc?i bed. . The ?&3&?&%@8&8{&& OP?H‘%P s ﬁ§5ﬁ?¥&ns?§gacﬁl°-as§1n§ﬁﬂ;sl}? ate
produced by thedlidsd sAfdctatd £6f MA§ABRIC HAIYHdiHY md®i@hdSE eHastrate
for magnetic recording 30 medium of the present invention i's produced by
the first 255 apmestend! imvergriasenis ipneiuced, byrthd fitsiglaspedt tof ither
di anmetral edge surface gnd outer dianetral edge surface w_thout defects on

the gl ass subst PAESel} Axventign.dt s £y H/iNngG khe 9‘1&:%&@1?&11'5@1 t
recor di ng- medi u farls ag6dt£4 | LSqRr C pec
of the gresent %\?&Jﬁeoéﬁﬂft 'S ?%’Fynggé%glgﬁs ?ﬁeeggagge%{%’r ?‘z?lfvl né-‘faiso??’! bed
in the first aspect It the fotlentingnvevdluation té €hél ehusgobdadned i on

of the thus obtained |.ass substrate wil |l be described. 10 Eval uation of
gl ass substrategﬂ&sﬁ%ﬁﬁaﬁ‘%c‘ﬁmnﬁe described. '

10
Evaluation of glass substrate for magnetic recording
medium
Results of inspecting the glass substrate obtained as
above by an optical microscope are shown in Figs. 5A to

15 5D. In Fig. 5A shdws the state df edge surface before
polishing, Figs. 5B to 5D show states of edge surfaces in
the case of polishing by the production method of the
present invention using the abrasive shown in respective
figures. Under the conditions of abrasive shown in Figs.

20 5A to 5D, the glass substrate for magnetic recording medium
produced according to the production method of the present
invention is found to have high-quality inner and outer
diametral edge surfaces same as or better than those
polished by t'he.conver.ltional method.

25 Further, the states of edge surfaces of the glass
substrate for magnetic recording medium and comparison of
the amount of alkali elution between those states by ion
chromatography (I.C.) analysis are shown in Figs. 6A and
6B. Fig. 6A is an optical microgram of the state of each

30 edge surface. Fig. 6A shows 6ptical micrograms of an



-

medi um "Results of inspecting the glass substrate obtained as above by an
opti‘cal m croscope are shown in Figs. 5Ato 15 5D. In Fig. 5A shows the
state of edge surface before polishing, Figs. 5B to 5D show states of edge
surfaces in the case of polishing by the production nmethod of the present
i nvention using the abrasive shown in resp&fti-ve figures. Under the

condi tions of abrasive shown in Figs. 20 5A to 5D, the gl ass substrate for

et 1 ecOr Tl 448 PP g bnoal ks BESNSHAD LAY &

the present inve ave hi'gh-qu y Inner an

dianetral edge shifppuiasy {#enasrocebsticfort RBNséb WL ng ahi shafi Mmiditide
conventional nethod. 25 Further, the states of edge surfaces of the glass

substrate for nd$f0Q tape And @ $HEFOH afdcesipar prddedf anthdheymetthad

o e shown | n Fi OF ER'pR§8RR. 1 AVBRCTnl Dlneh bPARERREATRYE Ao lado MBSO,
of each 30 edge aniaiaménuln @xifé HVVG tApd A8 As1UNRTOE Gdrfiim dkide).

unprocessed gl ass substrate, a glass substrate having a chipping (vvh_en
processed for 2d@nsthe gubgtratewithechipring, efugeuripeesgnind shipping

i i d hy hod _of th t_i tion - f or
30 sec using 5 ASTE K ok? RPHEEEORaRE RRYLERI - y 16 BAG Fhortie)
In the substrat edye ButiFapldl Pepregantalthacutés il EPA®dde Wirtadhie to

insufficient polishing. In Fig. 6A the edge surface represents the outer
di anetral edge ¥uather. "Fhemfer" mepnsfapontdoan which,t wbenvthe ponthiem t he

portion 10 9f CcLesgrBgshity eHehulbd Gl LAbt20T%ags L8EEaSL SPSME Fihes
substrate with the substrate surface (edge portion of outer
diametral edge surface) is cut at a bevel, is its beveled
portion. Fig. 6B is a graph showing the results of aikali
amount eluted from the glass substrate of each state
15 measuredby I.C. analysis. As canbe-seen from the results,
in the unprocessed glass substrate, the amount of alkali
elution from the edge surface is more than that of the
processed glass substrate. In .the case of glass substrate
with chipping, the elution amount is decreased from the
20 unprocessed substrate, however, it is still in an
insuffidient level for glass -substrate for use in
high-density recording. By optimizing the edge polishing
conditions, that is., performing edge polishing by the
method of the present invention, the amount of alkali
25 elution can be reduced to a level sufficient as a glass
substrate for use in high-density recording.
Next, a third aspect of the present invention will be
described. The third aspect of the present invention
relates to a magnetic recording medium using the glass

30 substrate for magnetic recording medium of the present
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substrate with the substrate surface (edge portion of outer diametral edge

surface) is cut at a bevel, is its beveled portion. Fig. 6B is a graph
showi ng the results of alkali anpbunt eluted fromthe gl ass substrate of -
each state 15 neasured by I . C . analysis. As can be seen fromthe
results, in"the unprocessed gl ass subst rat’d, “the anount of alkali elution

fromthe edge surface is nore than that of the processed gl ass substrate.
In the case of gh&sntSidiirate wth chipping, the elution anmount is
decreased fromthe 20 unprocessed substrate, however, it is still in an
insufficient |evel fBiggl dsshowssenaexampleysf ithe magneiehei recovdandi ng:

B tim zi th o] | i shi di ti hat i . f ' q
ol ohi ng. by« hESTHEr AFGATHIRY 5EBhe PROERRFoRnvERE BRounF18r ) kB 2 25
el ution can be padyaed tdrPud@yPAl SEEELELRAL et Prathe MRpldELE for use

in high-density recording. Next, a third aspect of the present iInvention
will be destrireg¢orttiang mediiumpetttbé phespntsdnveniemt. on relates to a

magneti c recording di,ym usi n e glass 30 subsirate for nagnetic

recordi ng medi um of hf%&*‘ﬁ@g%ﬁgn%;n‘?&}r&em%ﬁiw 255 SURS > BXApcedbor
the magnetic regeicdriind ™t L’Eﬁé‘CfPth”Qs%@ci:h‘éfprtfxée?rdéé‘fﬁ:“.tirﬁ%ngi& s
a partial structural sectional view of the magnetic recordi ng nmedi um of .

t he present i nvdrichiadn.id,n the glassnsubsteateoaccomdigigato silestsedend

produced according to t first aspect of the present invention that is,
the gl ass subst %cd:c&#&br?g REPReRt SIRYPRELIOR pelf Bt @SpRcsEREtrate

invention) ke ujed 88 SusHRSL'G¥ ®he substrate, a nonmagnetic metal layer
2, a nonmagnetic underlayer 3, a magnetic layer 4, a
protective layer 5 and a liquid lubricating layer 6 are
successively formed to consti‘uct the xﬁagnetic recording
medium. The nonmagnetic metal layer 2, the nonmagnetic
15 underlayer 3, the magnetic layer 4, the protective layer
5 and the liquid lubricating layer 6 can be formed using
conventional materials. Specifically, the nonmagnetic
- metal layer 2 is a metal layer comprising, for example,
Ni-Al. The nonmagnetic underlayer 3 is an underlayer
20 comprising, for example, Cr, the magnetic layer 4 is a Co
alloy, for example, a ferromagr_xetic alloy such as Co-Cr-Pt
or Co-Cr-Ta, the protective layer 5 is, for example, a
carbon protective layer.or the like, further, the liquid
lubricating layer 6 is a fluorinated 1ubricaht or the like
25 such as perfiuoropolyether type lubricénts.

The magnetic recording medium of the present invention
has been described with reference to Fig. 7, however, this
structure is an example, and various modifications are

. possible according to the purpose of the magnetic recording

30 medium.



10 1. O) surface of the substrate, a nonnagnetic netal layer 2, a
nonrmagneti c underlayer 3, a magnetic |layer 4, a protective layer 5 and a
liquid lubricating |ayer 6 are successively formed to construct the
magneti c recording nedium The nonnmagnetic netal |ayer 2, the nonnmagnetic
15 underlayer 3, the magnetic layer 4, the 3% otective layer 5 and the
liquid lubricating layer 6 can be fornmed using conventional materials.

Speci fically, the nopaRenNethé mdEicd d@éﬁ*’ dzldlsn%ﬂm flagndtlc FRBTEINY
for exanple, N-A. The nonmagnetic underl ayer i s an underl ayer 20

conpri sing, for medimm evilk be r@ea'aginbedc | Byerméthedaofo praduming drhe
exanple., a ferromagnetic allo such -Cr-Ta, the

protective | ayeMd4q 19 Frecording ma 1’&'3r Bgr t?@o@&?ﬂ% 1iRenEioRhe | ke,
further, the i qweiudégbrathtéaytléyﬂeﬁ férapéisfgﬁm@t tle aﬁgeceﬁtrf%f cd he

i ke 25 such as perfluoropol yether type |ubricants tic recording
nmedi um of the pofséhe glasst sabstratehden obdadm hhe gilass slrbrsemzﬁ:d &dn g.
7, however, this structure is an exarrpl e, and various nodifications are

possi bl e accor dﬂ?@"ted:lt%ﬁeﬁﬁlrﬂéé‘@‘ﬁ? ivm. Anthestep £a% ﬁpﬁelnsot%eime 28
Ne h h
de)s(f:rl Leg rr$}1eoqrfea hod sq?tl{g:rﬁgr uci ngn?ﬁﬂfglr:r% [r?gﬂe(i:@r gg'oré(ﬁa éc,##r:]? ofojfhe

present inventi enablicigidsescatrdimgst a step for polishing the edge surface
5 of the glass substrate to obta| n the glass substrate for magnetic

recordi ng medi um ant9 shed) oL opbpirig s goleRs subsirate o mggaedic
surface of §he GHedRFEIHRPmbatitind Q5es H'MR'HEY 4E68-THRY in the production

method of a glass substrate for magnetic recording medium.
In the step for forming the layer structure for
-enabling magnetic recording on the surface of the obtained
glass substrate, the nonmagnetic metal layer 2 is formed
15 by sputtering or the like on the glass substrate obtained
by the production method of the present invention, then,
the nonmagnetic underlayer 3 is coated on the nonmagnetic
metal layer 2, then the magnetic layer 4 on the nonmagnetic
underlayef 3, and the protective layer 5 are formed on the
20 magnetic layer 4. Thereafter, the 1ﬁbricant diluted with
a solvent is coated on the surface of the protective layer
5.
In the present invention, it is preferable that the
nonmagnetic metal layer 2 is Ni-Al, the nonmagnetic
25 underlayer 3 is a Cr layer, and the magnetic layer 4 is
a Co-Cr-Pt alloy layer.
The nonmagnetic underlayer 3, the magnetic layer 4 and
the protective layer 5, when these are, for example,; a Cr
nonmagnetic underlayer 3, a Co-Cr-Pt magnetic alloy layer

30 and a carbon protective layer, respectively, can be formed
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The step for obtaining a glass substrate for magnetic 10 recording nedi um
uses a method described in the production nethod of a glass substrate ,for
magnetic recording nmedium In the step for formng the layer structure for
enabling magnetic recording on the surface of the obtained glass
substrate, the nonmagnetic netal |ayer 2-12%ornmed 15 by sputtering or the
| i ke on the glass substrate obtained by the production nethod of the
present inventi gy Fdiﬁﬁ:yeriﬂq? NG | %MefﬂiéW§fo§eb§1%al%§éin 5 b
nonmagneti c netal ayer hen t he nagnetlc | ayer 4 on the nonmagnetic
under | ayer 3, aadcaibopr pn:ed:aatavtea)layeir.and: fmarymbe en carboROpredestiioe

| ayer 4. Thereafter, the lubricant, diluted with a solvent is co éd on the-
surface of the Pgﬁé:ct"laﬂ?éﬂr%ﬁ‘?mp%ls?‘ﬂgt AEdipacy graphdhe S ¢

ref erabl e t hat S 25
5nder| ayer 3 is %Ja “1{3%% §1éd£t E?%]gjhetl a?éreﬁeﬁgUbgggg?%%%q%%y

| ayer. The n®snmégean deufibamed oy 3 dip ceghthgcméthiod,4aasgint b@ating
protective layer 5,  when these are, for exanple, a C nonmagnetic
under | ayer 3, amethed mr dhmelikeal | oy Iayer 30 and a carbon protective

| ayer, respectivel y@l’ff@kﬂ&s%%”ﬁ% %%eééy(%éegﬁ{éﬁ?c n.%{%geiagwea the

protective layer 5 is a carbon protectiv arbon
protective | ayabnmgﬂqtmrmtd@th@yerdianamagge&ﬂ.kﬁ layer & Digropscteeei ve
layer.. Still further, the lubricating |ayer 6 can he forned_by a dip
coating nethod, 18Y8% $ and i ber%%?ﬁbﬂgo;aﬁ’ﬁé' bi pEe thagseased these

n-onn'agnet | C, 4t Qlrdidi'y fragnetic recording medium. The above structure
'is not limitative of the present invention. For example,
'in the above magnetic recording medium, a case where a
recording layer is formed only on one surfacé of the glass
substrate, however, alternatively, the recording layer

15 may be formed on both surfaces of the glass substrate.

Example
The present inventibn will be described further in
detail with reference to the examples, however, the
20 following examples are not intended to limit the present

invention.

Example 1
The inner diameter of a glass substrate for magnetic
.25 recording medium, obtained through formation of a thick
plate glass, coring and edge surface grinding, was chucked,
and the glass substrate was rotated at 300 r.p.m. Against
the outer diametral edge surface of the glass substrate,
a polishing tape of aluminum abrasive particles (#4000)

30 was pressed with a pressing pressure of 1 kgf/cm* through



nonmagnéti ¢ underl ayer 3, nagnetic | ayer 4, protective layer 5 and

| ubricating |layer 5 are those used in the 10 ordi nary magnetic recording
medi um The above structure is not limtative of the present invention.
For exanple, in the above magnetic recordi ng nedium a case where a
recording layer is fornmed only on one surf&f-of the glass substrate,
however, alternatively, the recording |ayer 15 may be forned on both

surfaces of theagpaes Sl etor @mﬁeﬁmafaﬁésgtebaveahao o‘ﬂ!':.'éhﬁf‘gn
described further in detail with reference to the exanples, however, the

20 fol | owi ng exm]sl perfioomed forr e2@esecontdsnivhiillee q:nn@;amg a rwhmrryn

Exanpl e 1 The inner di a,rreter o_f a s substrate for nagnetic
recordi ng medi uff® n&@t’é’i fﬂ*b‘iﬁa??ﬁﬁséf’eapﬂ?té@ 185 -at J?n’@nasig‘e

coring and Edges%'i‘ffa‘?feeoﬁrtﬂg ai.ﬂﬁéa%wl amrgf@sg.g{a & £94P ttfx%&% was

rotated at. 300 r.p. m Against e out er sur ace o
gl ass substrateor displiaiement aan thhe asunface asiagy Iager tiidles &1#4000)

30 was pressed W|th a pressing pressure_of | gf/cnﬂ through 30 a
pressi ng menber % PFL?(F%& LAY %@ ﬁﬁGCEo RERESE Lo ARRATAEWRAEPBr 20

seconds while dp@RRRA Y Piidenod Wt AELELES hE SRR SR IPs wore

particles. Wen the al ne € Was mnmeasu
strain 5 or di speieetad. ohst fers theaemalkity éﬁscﬁtérgh‘n‘.aﬁ@ftrdln%wé ed by
a surface defect |nspect|on aptpar atus for neasuring presence of defects,

no surface def eEUTLRSE & iy same mstAE Bekter tham khe casenefr al

edge 10 polishing by the conventional method was obtained.

Example 2
The inner diameter of a glass substrate for magnefic
i‘ecording medium, obtained through formation of a thick
15 plateglass, coring and edge surface grinding, was chucked,
and the glass substrate was rotated at 300 r.p.m. Against
the outer diametral edge surface of the glass substrate,
a polishing tape of diamond (#8000) was pressed with a
pressing pressure of 1 kgf/cm? through a pressing member
20 of rubber hardness 602, and polishing was performed for
20 seconds by dry polishing without using a slurry. When
the surféce of the obtained substrate was inspected as in
Example 1, no surface defects were detected. As for the
quality of outer diametral edge surface, a quality .same
25 as or better than the case of pollsh:l.ng by the conventional

method was obta:n.ned .

Example 3
The inner diameter of a glass substrate for magnetic

30 recording medium, obtained'through formation of a thick



-

surface, a quality same as or better than the case of 1o polishing by the
conventi onal nethod was obtained. Exanple 2 The inner dianeter of a glass
substrate for magnetic recordi ng nedi um obtained through formation of a
thick 15 plate-glass, coring and edge surface grinding, was chucked, and
the gl ass substrate was rotated at 300 r.p3h -Against the outer dianetral
edge surface of the glass substrate, a polishing tape.of dianond (#8000)

honber 20 of 't uBABEEFARE IS UnE edie Lutdod Bria gt M LRELEA.
seconds by dry paold therglass hulistraty wasskotayedViier300 re psw.f ahgadhstthe

obt ai ned substrate was inspected as in Exg;gml e. 1, no surface defects were
detected. As fothenheutgradigpedradyedgersyrtacs ofdfbesglipgsesubstyateny

sane 25 as or better.: C I SALN e v ' . t hod
was obt ai ned. E%a#p%&%ﬁﬁéﬁ%r@ﬁéﬁéﬁé %rag% grg)f('%%? %g@(%ln&
nmagnetic 30sr epedistgamril WN5 abgE) GRY drd Pl SITHGwaS pérfotheak £3:

plate glass, coring and edge surface grinding, was chucked, and the glass
substrate was r atoaﬁe@oa@ssf%@lle ploapping Asslurye anntainingweniumagdde

surface of the Subst e cerLl um gxi de | ndst ane, was. press W th
a pressing 5 . %rlt%?%&?’? %élgé?*(%%c%‘eéhdt %Ifgﬁf?iﬁgvég ggﬁf 8?%@&“@ 20
seconds whil e deapeititite wherins 8d Ris'¥n EHdnil @11, Gfo sHtRfde/@efects

particles. Wen'the surface of the obtained substrate was inspected as in

Exanpl e 1, no sWergchdeterteds Asrkoydhecaualiky efouter diametrak edgeer

di anetral egge surface, a quality same as or better than the case of

polishing by the conventional method was obtained.

. Example 4
The inne_r diameter of a glass substrat.e for magnetic
15 recording medium, obtained through formation of a thick
plate glass, coring and edge surface grinding, was chucked,
and the glass substrate was rotated at 300 r.p.m. Against
the outeJ.; diametral edge surface of the glass substrate,
a grindstone of diamond (#4000) was pressed with a pressing
20 pressure of 0.5 kgf/cm?, and polishing was performed for
20 seconds while dropping a coolant containing
surface-active agent. When the surface of the obtained
substrate was inspected as in Example 1, no surface defects
were detected. As for the quality of outer diametral edge
25 Surface, a quality same as or better than the case of

polishing by the conventional method was obtained.

Example 5
The inner diameter of a glass substrate for magnetic

30 recording medium, obtained through formation of a i:hic]_c



1o surface, a quality sanme as or better than the case of polishing by the
conventional nethod was obtained. .Exanple 4 The inner dianeter of a gl ass
substrate for magnetic 15 recordi ng medi um obtained through formation of
a thick plate glass, coring and edge surface grinding, was chucked, and
the gl ass substrate was rotated at 300 r.p.$ -Agai nst the outer -di ametra
edge surface of the glass substrate,. a grindstone of dianond (#4000) was

pressed with a plkste 00ads,Peebshgand elge iff 468 gran@ iRy | #AEhy@ed,
performed for 20 seconds while dropping a cool ant containing .
surface-active @fthtthegdassrrubstrate wis metatiadiated00suisimat Against

[ ted in ampl.e 1,..no surface, def ect wer etected. As for the
qual ity of “out ot Atez A kRt Eal Ga9E S Cach Bf e FAsh bsiHAth-

than the case ofa gy ekdeaky bHEECENEALHIRY sﬁf%%‘x Wk %@é%-wnh

Exanpl e 5 The inner diameter of a glass substrate for nagne
recordi ng nme@i ul RIMsSsing phessynef ofnRt.i0okg/an’ hiand 3dlidteireg grass,

coring and edge surface grinding, was chucked,  and the glass substrate was
r ot at gd at 300 Peﬁéﬂn%’g‘gﬁﬁﬁiggﬁgm%Whlgﬁé?ﬂﬁ%}T% aGFyY &%‘Qﬁ}ftmh i
| ass substrate, lowsr, ; I¢ IC S

g pressi ng presscuerlgilg?%ﬁg%%géaﬁg%glgﬁqngw&lgg Q%g\r,?%]r:@négaf(gr %

seconds while daipiiEined sibstyatenwasningpectedimoXinlcELanipieve, no
particles. \Wen the surgg%gﬁf the obtained substrate was inspected as in

Exanpl e-1, no &UFFeA%e Fere drfiectied: As for the agadiityosoukeer
i o di ametrahoedgn smME{APE edydlWRltfdcS 2R (ﬂﬁaﬂt:peéé:ﬁé 9Bk vetter than

the case of polishing by the conventional method was

obtained.

Example 6 ‘

15 The inner diameter of a glass substrate for magnetic
recording medium, obtained through formation of a thick
plate glass, coring and edge surface grinding, was chucked,
and the glass substrate was rotated at 300 r.p.m. Against
the inner diametral edge surface of the glass substrate,

20 a cerium oxide grindstone was pressed with a pressing

| pressure of 0.5 kgf/cmz, and polishing w.ras. performed for
20 seconds while dropping a slurry containing cerium oxide
abrasive particles. When the surface of the obtained
substrate was inspected as in Example 1, no surface defects

25 were detected. As for the quality of outer diametral edge
surface, a quality same as or better than the case of

polishing by the conventionai method was obtained.

Example 7

30 The outer diameter of a glass substrate for magnetic



the casé of polishing by the conventional nethod was obtained. Exanple 6
15 The inner dianmeter of a glass substrate for magnetic recordi ng nmedi um
obtai ned through formation of a thick plate glass, coring and edge surface
grinding, was chucked, and the glass substrate was rotated at 300 r.p. m
Agai nst the inner dlanetral edge surface- of rhe gl ass substrate, 20 a
cerium oxide grindstone was pressed with a pressing pressure of 0.5

kgf /cn, and poldeyrsh R SndBLhR! WtéﬂﬁedzﬁhiSﬁBﬁd%o‘ﬁlHﬁdH GG ck

slurry containing cerium oxide abrasive particlés. Wen the surface of the
obt ai ned. subsplate gﬂiassmscgmlmglaml edngEmmﬂa&:éLgr:indﬁugf mas dﬂﬁmkeﬂ.ZS
were detected. As for the quali % of outer dianetral ed sur face,

quality same asa®d bBeiglass snbskrate Mag rofatedat 39 q%‘%onﬁﬂﬁ%‘lﬁ%l

for magneti o 38 iedBrn ot S MELASTE, Thed IR, BipIAENAR ©

pl ate gl ass, scoa Eabaricc entbﬁesmtffpomygstadl wa.s msﬁuﬂ:hﬁdth anpréssighass
substrate was rotated at 300 r . rpb %nanst t he i nner di ametral edge
surface of the Pressunmah Z-0 @fe/% r fRdnRed ishing yas Perkorngd faxy

Wi th a pressing,oPLessHES v?tfu.% Cé)ﬁg%’a Qﬂgr 'é&@a&ﬂngﬂa 8% I&B@&.éeor

20 seconds while dropping a s I'nrng cerrt um oxl rasive

particl es. Wenabrasive epaar'oiclhe OlWlemethe sgigfagke offathenyd fteds i n
Exanple 1, no surface defects 1o were deteced. As for the quality of outer
di anetral edge S¥hstxate yagihpspgctadamindixample l  Rarcurtacedefscts

10 were deteced. As for the quality of outer diametral edge
surface,'a qguality same as or better than the case of
polishing by the conventional method was obtained.

Results of the above Examples 1 to 7 are summarized
in the following table. In the column of évaluation in

15 the table, "good" means that the broduced.glass substrate
has excellent characteristics. Specifically, it means
that the glass substrate produced by the method of the
present inventidn has no defects on the surface, and the
quality of the outer diametral edge surface is same as or

20 better than the case of polishing by the conventional
method. '



pol i shinng by the conventional nethod was obtai ned. Results of the above
Exanples 1 to 7 are summarized in the followng table. In the colum of
evatuation in 15 the table, "good" neans that the produced gl ass substrate
has excel |l ent characteristics. Specifically, it means that the glass '
substrate produced by the nmethod of the pr¥sent invention has no defects
on the surface, and the quality of the outer dianetral edge surface is
sanme as or 20 better than the case of polishing by the conventional

nmet hod. 34 - Table Presence of Quality of outer Evaluation defects on the
di anetral edge fMadlace glass substrate surface Exanple 1 None Better t han

quality by Good—the—conv ettod Bettef-than "ua. ty
by Good the cdgnventional “pfes hgéoll%gﬂpl e E‘E{ O\Ht g glIIEVé?uatb Gpod
t he conventiongl nethod Exgargg Esbshi@Bfe Better an qual Ity B Good the
conventional ngthod Exangl&rzadlone Better| than qual ity by Gbod t he
conventional nmeEREMpEXAMII € © NRAke BEL [ €| Beltedr A4Rn GUaltyPPY ! BBoa
conventi onal ngthod Exanpgle 7 None Better tthaea@nqaaﬂamélmétﬁg@d t he
convent i onal ndtekedple 2 None Better than quality by Good
‘| the conventional method
| Example 3 None Better than quality by Good
the conventional method
Example 4 None Better than quality by Good
the conventional method
Example 5 None Better than quality by Good
the conventional method
Example 6 None Better than quality by Good
’ , the conventional method
Example 7 None Better than quality by Good
the conventional method

The present inventidn has been descfibed in detail

5 with respect to preferred embodiments, and it will now be

apparent from the foregoing to those skllled in the art
that changes and modlflcations may be made without

'depart_ing front the invention in its broader aspect, and

it is the intention, therefore, in the apparent claims to

10 cover all such changes and modifications as fall within

the true spirit of the invention.



The present invention has been described in detail 5 with respect to
preferred enbadi nents, and it will now be apparent fromthe foregoing to
those skilled jn the art that changes and nodifications may be made

Wi t hout departiJ ,ﬂﬁulu”ﬂm” ntion in itg broader aspect, and it is the
Intention, th T parent clains to io cover all such changes

and nodifications as fall within the true spirit of the invention.
11111111112121"" 1 1VI11111~1 -35- C L S Gaf 1. A production nethod of
gl ass substrate for a nagnetic recording medi um having an inner dianeter
and 5 an outer dianeter, characterized by conprising an edge polishing
step of a gl ass Isubstk apredubeienn mediltbdedgf pol gthsag sstbrratea Sbepa n
which at | east one of .said inner and outer dianeters, of sg&d %Iass
substrate i s chiBPEELEG EGHHME e UD DRBLRdsanahgngh Sdguesars 5‘6’9 of
at |east onesof drhesutst edi Ak dANeEhs-ARBLF Bhedl Hﬁsceﬁlpﬁsqn%l ags dddre
polished. 2. A production nethod of a glass substrate for a 5 magnétic
recordi ng medi uRHadhigartiamat ¢ aisss suhktrateut er di aneter

a

oharact et zed by cOMSg SLeRa, ploc (ularan gahons, of sdlskshaed

gl ass substrate having a cen ge %o

sai d di sk- shapedigiasst shbaktatome adffl £&)dpeamnnerm aigd soutaee dilafietlizrg of

sai d di sk- of said glass substrate is chucked, in a single disk

10 process, and an edge surface of at least one of the
outer and inner diametral sides of said glass is

polished.

2. A production method of a glass substrate for a
15 magnetic recording medium having an inner diameter and
an outer diameter characterized by comprising steps
of_:
(a) forming a shape of a disk-shaped glass
substrate having a centre hole,
.20 (b) performing edge polishing of said disk-
shaped glass substrate, and
(c) performing surface finishing of said disk-
shaped glass substrate,
wherein said edge polishing step, the step (b),
25 is a step in which at least one of said inner and
outer diameters of said glass substrate is chucked, in
a single disk process, and an edge surface of at least
one of the outer and inner diametral sides of said
glass substrate is polished.
30
3. A method according to claim 1 or 2, wherein in
said edge polishing step said inner diameter of said

glass substrate is chucked, and the edge surface of



shaped gl ass su I n_said edge polishing step, the step (b), 25
is a step in V\hmmgmmﬂgmﬁtm,of said inner and outer dianeters of said
gl ass substrate gl Ni®a single disk process, and an edge surface
of at least one of the outer and inner dighetral sides of said glass
substrate is polished. 30 3. A nethod according to claim1 or 2, wherein in
sai d edge polishing step said i nner diapeter. of said | ass ,substrate is
chucked, and th&hedgiisr f ddamsrrplyssde oty H%a’dﬁt Eiag?arﬁé{}‘?%ﬁr@’r%elﬁf

sai d glass subsppatigned. polished. 4. A nethod of a glass substrate
according to any 5 one of the preceding clains, wherein in said edge
polishing step said outer dianeter of said glass substrate is chucked and

t he edge surface of the inne ianetral sid f_said_glass.substrate is
b0l 1 Shed. 10 & TA° rrePhdb ey BEnd (LEFE, HUPThTaEE WAGFERRIPY i B5¥dge
polishing stgp sakd bAnethdli YRSl Seldimgl, aseherbshr aire ignichuelge, in

a single disk process, and the edge surface of the outer dianetral side of
sai d gl ass subsPpaishiggpoBteredsaddi dovtesr diameter 19fof saadd gilass

T o UBABER S W e O SSead E EE ORET
according to andiametehlt kdder efediaiqd gl@sa @ulstraiter disn polistedl edge
pol i shing step, the
10 5. A method according to claim 1 or 2, wherein in
said edge polishing step said inner diameter of said
glass substrate is chucked, in a single disk process,
and the edge surface of the outer diametral side of
said glass substrate is polished, said outer diameter
15 of said glass substrate is chucked in a single disk

process, and said edge surface of the inner diametral

side of said glass substrate is polished.

6. A method according to any one of the preceding
20 claims, wherein in said edge polishing step, the

polishing uses a polishing tape or a grindstone.

7. The method according to any one of the preceding
claims, characterized in that said edge polishing step
25 1is a step for polishing by polishing tape containing
abrasive particles selected from the group consisting
of diamond, aluminium oxide, cerium oxide, silicon

carbide, and colloidal silica.

30 8. The method according to one of claims 1 to 6,
characterized in that said edge polishing step is a

step for polishing using a polishing tape made of a



pol i shing uses a polishing.tape or a grindstone. 7. The nethod according to
any one of tQﬂlﬂ“ﬁ“ﬁjﬂ“ﬁ\!\iMﬂfm characterized in that said edge polishing
step 25 is ! - [ ng by polishing tape containing abrasive
particles sel ected from t he group consi st_i%g_ of di anond, al um ni um oxi de,
ceriumoxide, silicon carbide, and colloidal silica. 30 8 The nethod
according to one of clains 1 to 6, _characterized in that said edge
pol i shing step matariaiepsebechedi shral RPhGUECHRRRGhi NBC1¥pRtAHde®BE a L
L S-37- materi I e ; y , pRA r and nylon not

cont ai ni ng abraﬁl\l/éﬁpg%i g?éég%ﬁﬂ#hgb%tgﬁgg ggc%)i[gfﬂr?g to any one of clains
1to 6, 5 characterized in that said edge polishing step is a step for
pol i shing using a grinpdston ontaining a_ material selected fromthe group
consi sting of _ai'armrﬁﬁ,e E‘FGE’P i GFCOFAAES Lo o SAUE™ STHHGH LB bP de,
and col | oi dad sthhegctdPi2Ba Tt PRABOGAG 068589 JA iAW RN esObpt R a
preceding clains, characterized in that said edge polishing step further
conpri ses polisatag bfom wel imdtingy using aa duindsta® 1conthdniaghod

according to an ne. clains.,1l 10 charact er | [ t_.sajd edge
polishing step %ﬁ??ﬁégi cos%plrelcsteesé po?FSWi ng:k%y a§5§§8rre{&h°g%aivﬁtt%‘$ t %gl ng a
slurry. diamond, aluminium oxide, cerium oxide, silicon

carbide, and colloidal silica.

10
10. The method according to any one of the preceding
claims, characterized in that said edge polishing step
further comprises polishing by a wet method using a
slurry.

15 _
11. The method according to any one of claims 1 to 9,
characterized in that said edge polishing step further
comprises polishing by a dry method without using a
slurry.

20
12. The method according to any one of claims 1 to
10, characterized in that said edge polishing step
further comprises polishing while dropping a slurry
containing abrasive particles selected from the group

25 consisting of diamond, aluminium oxide, cerium oxide,

silicon carbide, and colloidal silica.

13. The method according to any one of claims 1 to
10, characterized in that said edge polishing step
30 further comprises polishing while dropping water or an
aqueous solution not containing abrasive particles and
selected from the group consisting of water, an

aqueous solution of alkali which is pH adjusted with



20 12. The rreTI‘ml/_/r&M%‘&ny one of claims 1 to 10, characterized in
that sai d edge “&\EW\ BWurther conprises polishing while dropping a
slurry containiih asiwe Sparticles selected fromthe group 25 consisting
of diamond, al um ni um oxide, cerium oxide, ;gsilicon carbide, and coll oidal
silica. 13. The nmethod according to any one of claims 1 to 10,
characterized in .that, said edge polishing step 30 further conprises

pol i shi ng whi | ead%%ﬂi'nga%t ot GAUERUSy I EPRFRHRING oAt A iTRge -
abrasi ve particlfs @apd agaltected fromthe group consisting of water, an
aqueous solution of alkali which is pH adjusted with _1111111111111111 .
111111121111112 MS -38- alkali, and an aqueous solution containing a
surface- active ent, 14 A gl.ass substrate for _a nagnetic recording

medi um 5 pr oduc%g' by t%]gasr%t P diL'?nﬁ AnJREHETSF ERECTHLDGe HiSEum
claims. 15. & mggreiuded edsf dithe MrEtHOL OFIdordihcpt drfASlor  BINQLL

| ayer, a protective layer and a liquid 10 lubricating l'ayer fornmed on a
substrate as dehufsEdINg Qlaims4.

15. A magnetic recording medium comprising at least a
magnetic layer, a protective layer and a liquid
10 lubricating layer formed on a substrate as defined in

claim 14.



