10

15

20

25

30

PCT Nati onal Phase DESCRI PTI ON GLASS SUBSTRATE FOR
| NFORVATI ON RECORDI NG MEDI UM AND PROCESS FOR
MANUFACTURI NG THE SAME 5 TECHNI CAL FI ELD The pregent onal Phase
invention relates to a glass substrate that 1s use

in an information recordi ng nmedi um such as a 10

magnetic disc, a magnetic optical disc, and an '

disc, for an informti oDEBERDPTUILOY devi ce, sucmm&ﬁm m"mmmm

hard disc drive, and a process for manufactur

same. More specifically, the present invention *159159*

rel aiesd GuasTirass FORDSINFRIGATOON R HAYRY TIRS 'MHDIUM AND

recording mediumforned with a 15 plurality of

t extures on &ROGESSc &ORN MPABIEAGITI R NG Gidids S AMEY

manuf acturing the sanme. BACKGROUND ART 20

Conventionally, a magnetic disc, which is one type of
TROHNDERALNRIEDD recordi ng medi um is manufactured by

superinposing a magnetic filmon the surface of a

di sc- shaped gl ass substrate. The gl ass substrate is

sub e n; i [

surt aos BraCenint RASHOBPEAERE, 1S5 Farga. vipareate that
isegseflihginegni ieflofoatibe ragoetiing dedtumA bead hera

r ead] |nfornat|on is, nore easily, adhered to the
mﬁ%ﬁﬁtfgc urse ﬁh%ﬂg?ﬁElgU?PBEEa;sdéﬁﬁotﬁP9 ﬁBIPEEéHal disc,
£d9 &RduUEEoBHEDi GHNEEEHERInG HE¥LHES Qﬁ@ﬁe§§'gghh§d disc

performed to form an appropriate amount of

dﬁ%ﬁ?ub@?@néeﬁro%‘?sﬁ Bor texeyfectoningetbar s$ame. ofMatre
a tent
TSR AN T Sk T o) b e R SR AR
su@$hndsefb®rpamcesﬁon@aalbﬁxr@terdlng medium formed with a
plurality of textures on a surface thereof and a process for

manufacturing the same.
BACKGROUND ART

Conventionally, a magnetic disc, which is one type of
an information recording medium, is manufactured by
superimposing a magnetic film on the surface of a disc-
shaped glass substrate. The glass substrate is subjected to
an abrasion process to smooth its surface and enable high-
density and large-volume recording required for the magnetic
disc. A head for reading information is more easily adhered
to the magnetic disc when the surface is smoothly polished.
To reduce such adherence, a texture processing is performed
to form an appropriate amount of protuberances, or a
texture, on the surface of the glass substrate (e.g.,

Japanese Laid-Open Patent Publication No. 2002-117532).

Typical conventional methods for processing a texture

AN
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PCT National Phase includes a chem cal texture

formati on nmethod and a nechanical texture formation

nmet hod. The chemical texture fornmation neth 'ﬁmﬂonalgmase

method for formng a texture by etching the g

substrate by, for exanple, imrersing the 5 glass
substrate in an etchant containi ng aqueous aci ds and
inkkateneaaqbeniisatotextons. fdhmamiohanetabdt extiune
formatio thod is a nethod for form ng a texture by
nEGRANIFRY AR ABFEsTOETAE UPRyMES PR SURY ARETICT het SR ture
£8kA881ioAURSEREkE1 ¥Whi | ReBhbdaklby %99&%&5'99té9t995aﬁyve

tape thereto 10 using a texture machine. Conparing
ethbintiepheatlaest svlestoahat byn ﬁethedampﬂethEmmer51ng the

h xture for iopn net the chemc
g?%%?ﬁrega¥5?ﬁ%t?%naﬂe?ﬂ%%gﬂgsCgﬂgaabéﬂga©8u898F gfidds and
alRehanecabudbus exd Unei bos Mttt meihad édn thatt dhe

formation of the texture is nore easily carried out.

f@ﬁmﬁﬁéoﬁtﬂ%Fhﬁ%nﬁs a nmethedcheri éarmiegi ar BeRbuARAL bBN

%D?gn 'Qntgﬁr% f@g'g %ng%egﬂgrghP?aége ?léﬁé glass

e into etc of mMati on o
subxtnaEeMMhibeasbudabhyyccmnatohhgngnthbraﬁlséap@péfthereto
the texture is extrenely difficult. Particularly, to
USERTP ¥ et A GRESERRFRY @Nnd | ar ge- vol ume recording, the
texture nust have a uni form shape and be evenly
di spersed over the entire surface of the gl ass
subs@@%@@rlm%rtm%rChemh@ahebﬁahucalf@emautenfM$hh@d0ﬂnd the

h h
tex?ﬁgcé orna 3?&99Q8HsmgéhéganFﬁee C GHICf E%xture

accurate con
fd)hea’sh@pen@tfhds&ehat@)dmr&dvdrbwgerovéh%lﬁ@&h@@h@@ical
texture fornatlon nenggd,i nore likely to form
t1ons

CeRrrEe TRTRACI0R RS halyEng BerRdt homor hathe
&Rt @hd , i OMmdhe doxd 1y ecéf‘@:[‘eé h@uGher@rpaéhé SLHEE hand, in

formati on nmet hod, and thus has a problemin that the
theapemical texture formation method, in the technique for
immersing the glass substrate into the etchant, the
formation of a texture while accurately controlling the
shape of the texture is extremely difficult. Particularly,
to achieve high-density and large-volume recording, the
texture must have a uniform shape and be evenly dispersed
over the entire surface of the glass substrate. Further,
the mechanical texture formation method is more advantageous

than the chemical texture formation method in accurately

controlling the shape of the texture.

However, the mechanical texture formation method is
more likely to form burrs, which are projections having an
abnormal height, on the texture than the chemical texture
formation method, and thus has a problem in that the shape
of the texture tends to be uneven due to such burrs. That

is, in the case of the chemical texture formation method,
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of the texture tends to be uneven due to such burrs.
That is, in the case of the chem cal texture
formati on net hod, 2 PCT Nati onal Phase the su
the gl ass substrate is, theoretically, evenly
and thus burrs are less likely to be forned. On the
ot her hand, in the nmechanical texture formation
thet bodfatbheofbtuhesglesd tabberheemed, byhsbresscappiedvenly
to the surface or 5 non-scraped sections when scraping
ethBeduprRdckNBF PHETHI 858 18EBsLiked ywiehbehéoamedsi van the
o§h§eranJheiﬁfgg§’mﬁ@h%ﬂfcaﬂ?ﬁQ§@P9%|fg?ﬁgﬂﬁgn method, the
formation nethod, the fornation o urrs 1s an
bunpsrtentd tssbe. fdOmdHebpr esentsi apphtedntboehsesu@fiace or
roblgns existingh?in the prior art. It is an

t he
n%BTE%FaB? tﬁ%cﬁiggﬁn RvERERBANIL 6B B¥Fdacs gfashe glass
ssubstagbeyion aRel aﬁ%méoglagggt di fige r SEGE LM GAPADL €

of suppressing the formation of burrs on a texture
me@ghanl prbceexstine hanndbtonrnaghode shaefolBaBUMWNVARY burrs
; ON.To_achi eve the above object, one
l§§%£2¥hé$9%%%%p%%%%%t invention is a process for

manufacturing a gl ass substrate 20 for use in an

information recording nmediumthat is manufactured by

pol i SR ngr &S et f heeetian gf eeuspaped ghaseroBLp®srakésting
i AN d Nep; Perd pE M ng text OGS i i
lsurf acr:][g. lThe texture lpr c?lcfggos%g [ rs?é’? %eegrk%%{zgeesqteplsn%‘?ntlon
té prdnide | Meglass aswlext taee ofiot hensimfaceavfotheegbadsng

25. substrate extendi ng al on circunferenti al :
R e (e raseSuBR: Puf FBETREL For o rigusrs on a
taecheai £0d 4 extedes$ of SRLhHHLf AL NPT NEMBi §hnd he

surface of the glass substrate is supplied wth an

abrasive slurry while an abrasive nenber slidably

contacts the surf§gﬁMA§Qdogo&9?c&thN&Q8 shape of 30

the texture by renoving burrs tornmed on Phe texture

duri ng

gg’[@ﬁ%%jgoglal Phase

To achieve the above object, one aspect of the present
invention is a process for manufacturing a glass substrate
for use in an information recording medium that is
manufactured by polishing a surface of a disc-shaped glass
substrate and then performing texture processing on the
surface. The texture processing includes the steps of
forming lines of a texture on the surface of the glass
substrate extending along a circumferential direction of the
glass substrate by performing a mechanical texture formation
method in which the surface of the glass substrate is
supplied with an abrasive slurry while an abrasive member
slidably contacts the surface, and correcting the shape of
the texture by removing burrs formed on the texture during
the formation of the texture. The correction of the shape
of the texture is performed by using a correcting pad made

of foam of a synthetic resin having a 100% modulus of 3 to
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the formation of the texture. The correction of the
shape of the texture is perfornmed by using a
correcting pad made of foamof a synthetic resin
havi ng a 100% modul us of 3 to 3 PCT National Phadatigal Phase
MPa and scrubbing the surface of the glass substrate
with the correcting pad in a direction intersecting
40hgpdi beet sefubbi nghictl he rhext Wre 1 dss SublstirSite with
referred that an Asker C hardness of the correcting
tgadC@ér@Gtﬂagmadl iini ¢ pheketion timdenseetiog téet digection
.pad. k ugf i.ncl udi a plurality of holes, the
lﬁoﬁgggﬁagpggEg§gﬁgﬁe é%eggg48 to 60 gm It is _
preferred that the surface of the glass substrate is
scrubbed with the 10 correcting pad over a tine of 2
to 26tségoRdsiertefs thatf apr Bgkewal thaedoesseeti iiepad
cBerERdeng! phal 08Ol oUnBLIANE LeShPoelh L, PhSLCLREC
that a sﬁlng process for renovin oreign
coutectahgf perh hhe susfiafecef ihheugliags asphstraatieybef holes,
erformed before or after the step for correcting the
tgﬁa{a@leéf haHéngext diameferi efpA8f spor 68 wat tlte ist greferred
r kng _th ape, 20 of ., the_texture us .
té%?uggéagggga?ﬁeogoiggcg%ﬁaspﬁabﬁﬁaaiﬁcFﬁdéngE%eg with the
ceerdbbing phapofrer actihbi 8g bheosuof aeecatist hert gl gss
su?strate with the scrub pad, with burrs and foreign
Praterraf bBRRgtPenBoBacFE ATt Radshef BadeoP Lt Refgrasef
usdbgLf8t feknt he scrubbing step. 25 A further aspect
of the present invention is an information recording
medi um gl ass substrate manufactured through the above
manufacturinp hod en a redet erm ned_r egi on of
a sui?a%% %¥8F%§£a a%gggu%sv?iséngspﬁacﬁﬁﬁsEP&drﬁF?Hl”g
farehyonmatépiat fremoskOPSurthecaveatnt §h8ss substrate be
performed before or after the step for correcting the shape

of the texture.

It is preferred that the step for correcting the shape
of the texture uses a scrub pad as the correcting pad and
includes a scrubbing step for scrubbing the surface of the
glass substrate with the scrub pad, with burrs and foreign
material being removed from the surface of the glass

substrate in the scrubbing step.

A further aspect of the present invention is an
information recording medium glass substrate manufactured
through the above manufacturing method. When a
predetermined region of a surface of the glass substrate is
measured with an atomic force microscope, the area of the
predetermined region is referred to as a reference area, the
area of a cut plane of the texture obtained by cutting the

texture along a plane parallel to the surface is referred to

4
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predetermned region is referred to as a reference

area, the area of a cut plane of the texture obtained

by cutting the texture along a plane parallel to the
surface is referred to 4 PCT National Phase a§“gNational Phase
measured area, the ratio of the neasured area with

respect to the reference area is represented by a

abear megsut-atli areBR) tha pasibi @F ahaMicah dhe Rgard ARG th
ratio (BR) is 50%is referred to as a reference .

rGERREL &CplhRerSECRRNER SIrERe itexemre siestest bat ;\abearlng
a 't| mh r arin [ R). .I.s an r itrary

e b PR o e Raaroi®l Toec Bka el el g™

SEéightréfemrehetbeéereneefakaﬁeet@lbﬂ% weaeuee@ aﬂ'@%&ch
S re resented by a bearlng height (BH (X)). The

b?egﬁ EBTBf 18 BHFrafse r@@é@ﬁﬂ?@dwhﬁrﬁ ic ﬁg@e@ﬂlﬁéaﬁﬁﬁgo

ﬁﬁ hekght gkb&@rg}% leB@arkﬂg g'QQ%e?@egoéé)eg Feasured

e di fference ween the béaring
péﬁdethendbbanghg heoght hBHré@e4pnice alehateolmhwhmebsured
re is 0. 01 to

he,
PhAe 155 P BE BESERRPAY Ol PPA FHESDRRNRES (BHg. (X1 )15 Bhe

presshcyi 6w showrpgia gbasgnsbbatiat g +8hg@Nof bearing
|nfornat|on recordi ng medium according to the present

hehgbht BBn(0201F go bepsingshhdehti BHvi(@wishowndgthe
d§ffHPQhEQ g§¥%£§n tﬁegbe§£§%ﬂlﬁe§ ﬁ%hgﬂatpégghfgkd the

show ng a state seen from
beachhgehe gt Bﬂblole ) aischesaht6 YhewhsbhAwtRg Bugtkate
seen frgn1 tE front of the texture_ machine. 25 Fig.
THPRYeH st BOBchb et FEEUFBW ShBwP hgtQ teQtBle with burrs
formed by a nechanical texture formation nmethod. Fig.
4(b) is a cross sectional view taken along |ine 4B-4B
of Fig. 4(a).BRREF REIGRIBTEON QB sTHecRRAMENGTi ew

taken along line

Fig. 1 is a front view showing a glass substrate for an
information recording medium according to the present
invention.

Fig. 2 is a schematic view showing a scrubbing device.

Fig. 3(a) is a schematic view showing a state seen from
the side of a texture machine.

Fig. 3(b) is a schematic view showing a state seen from
the front of the texture machine.

Fig. 4(a) is a schematic view showing a texture with
burrs formed by a mechanical texture formation method.

Fig. 4(b) is a cross sectional view taken along line
4B-4B of Fig. 4(a).

Fig. 4(c) is a cross sectional view taken along line
4C-4C of Fig. 4(a).

Fig. 5 is a schematic view showing the texture formed
by a chemical texture formation method.

Fig. 6 is a schematic view showing the texture from
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30 4CG-4C of Fig. 4(a). Fig. 5is a schematic view

showi ng the texture forned by a chem cal texture

formation nethod. Fig. 6 is a schematic view i

the texture from5 PCT National Phase which b%??ﬁkggggl Fhase
been renoved. Fig. 7 is a bird' s eye view taken by an

atomc force mcroscope (AFM show ng the texture on

wiicbh bulme sbbervei bechormedvedl.Fig. 8 is a bird's eye
view_taken by the AFM showing the texture from which

burr £1favé BéeA Séﬁgvédgyﬁig}eg it kengPyp s REWMHG thee ce

niehatiepshirbet weeRidg Rearipghall 0BRiARg, & hearing ;
herohioBh 16 DETANL ED DR P S o T SRt Rl 1
fewBedl MENTS A first enmbodi nent of the present

descri.bed with reference to. the

i nvention,W, Ll _now be

draw?ﬁgs.slésAg EﬁG@nsiﬁyﬁiﬁ}ef,tﬁﬁePn & i |éﬁM showing
thec@edt0geMEdbMNwhibas suslshhate pdin( hemeheaf.t er
referred to as "glass substrate 11") is disc-shaped

and Rag-a9cipcal arapbl ehegiag thieredatéonshépebetwEen a
: i ined, b i.shi d
ofadtRashaRtbabg dhal 8 BRLTLNSCnaX BRI 0e 30

ing a raw nma ut out 20 in a
di sc-shape froma sheet of glass plate. The raw

materjal glass plate is made of a nulticonponent
gIassbﬁ%%g¥gglDgﬁgﬁlgglg%d%FlTH% BGREEERRED EMBODIMENTS

alum nosilicate glass, borosilicate glass, or

crystallized 25 gl ass manufactured through a fl oat

met hBdfiasHoambdedimentt hédtha pedsantnétiedtion aill now be

t r, b rfqQrm ng texture
IBLESTRIR U2 FHELPEhenare, PAP §FAkifohrace.
plurality of textures 13 are forned on a surface of
the gl ass substrate 11. The textures 13 each extend in

30 |1HeSNPHt hR EiPcubt ePBNiNEPTBREEED] 5RCEFILRE BRESEM

glass substrate 11 (hereinafter referred to as “glass
substrate 11”) is disc-shaped and has a circular hole 12 at
the center thereof. The glass substrate 11 is obtained by
polishing and machining a raw material glass plate cut out

in a disc-shape from a sheet of glass plate.

The raw material glass plate is made of a
multicomponent glass material such as soda lime glass,
aluminosilicate glass, borosilicate glass, or crystallized
glass manufactured through a float method, a downdraw
method, a redraw method, or a press method. Further, by
performing texture processing on the raw material glass
plate, a plurality of textures 13 are formed on a surface of
the glass substrate 11. The textures 13 each extend in
lines in the circumferential direction of the glass
substrate 11. A magnetic film, a protective film and the
like made of a metal such as cobalt (Co), chromium (Cr), and

iron (Fe), or an alloy is formed on the surface of the glass
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substrate 11. A magnetic film a protective film and

the |ike made of a metal such as cobalt (Co),

chromium (Cr), and iron (Fe), or an alloy is_forned

on the surface of the glass 6 PCT National Ph%yéNatlom“'Phdse
substrate 11, which has the textures 13, to obtain an

i nformati on recordi ng nedium such as a magnetic disc,

sabstBghetit, ophi€nl hdsseheandxanrept 182l tdi 86ta®nThA
gl ass substrate 11 i ncludi ng the textures 13

ipfererbbry hasordinegrvedavinnesychepghe nRBAPtdE digcanm
u f O 5 nm or
m?@%%#fé'Og@ge%%ﬁggéggg?ﬁﬁtQEV§§§1§§?he ghrface in this

case is preferably 0.5 nmor less. In the present
speC|f|cat|on 10 the m cro wavi ness hei ght NRa
i ndi tA¢ e&! %5%a§%%5h§%§%réa bycladingi RReatextures 13

pPéPé’?ék?I;m ned L egi epoo\gaelg%éopf]g?ghyshng g’ﬂb%eo bi gmt or

measuri ng wavel engt nd 1.4
l@ﬁ$ha@dt&r@@rﬂanensom@hMesmrtEﬂE sfrOcbunm analgzkng The

m cr os cap o many actured Zygo
wE eSS Ter R (s 168 Yo "FRELSGH f Moot RhagtAsesiRa
prOk €A PP @. ¥ ahCor NEASH! GQrWﬂH"é FrH i CGf LR cation,
m croscope (AFM. The waviness height Wa indicates a

@%umb:ﬁ%a%%v%@e%@ kebght niRa ipdbertes nénedluegheaseted by

vvave &%%@ {]%fﬁ(\%"%(g\eié%ggéﬁoéf QS&H_«PQC? puging white

1I@M|$ﬂn@éamﬁin§w§vém&5m§ opef %f(m\hééﬁté 2 and 1.4 mm
manuf actured by Phase Metrix Corporation. t he

wihtlasy Hupee Tdireenaionambngux hrcei %tnumwrﬁe@salhug@t

mhereit W, el T Hb 0 T el hir el Ny 87 “CpgPoration.

sxmxjamlw@yMﬁessueﬂmeedSO&gﬁh@m@amﬂ ihe¢i sutéace value

hn Ra exceeds, O nm the surface is
MORA R B n b T DU M HRR TP ol Bibot (isss.

§$ﬂﬁbé§ W@E@ﬁﬂ)nghﬁéﬁ%aﬁ@§1a'§b1@53ﬂéaé@fgﬁn@§'Q@annlng a
recording nedia, the distance between the
predetermined region of the surface using white light of

measuring wavelengths (A) of between 0.4 and 5.0 mm with a
multifunctional disc interferometer (Optiflat) manufactured

by Phase Metrix Corporation.

In the glass substrate 11, among the micro waviness
height NRa, the surface roughness Ra, and the waviness
height Wa, particularly, if the height NRa of the micro

waviness exceeds 0.2 nm and the surface roughness Ra exceeds

- 0.5 nm, the surface is determined as being rough and having

low smoothness. This is due to the fact that in recent
information recording media, the distance between the
surface of the information recording medium and the head has
a tendency to be closer to achieve further high-density
recording. When the head moves over the information

recording medium, the head is able to follow the elevation

7
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30 surface of the information recordi ng medium and the
head has a tendency to be closer to achieve further

hi gh-density recording. Wen the head noves Qver
information recording nmedium the head is abf&
follow the elevation 7 PCT National Phase difference

of the waviness even if the waviness height W is
dsdfiewbatel afgeheHoweyREssi Bvbhe il €he Waviness Relight wa is
NRa —and the surface roughness Ra are |large, the head
SREGYABE barJdabl dlawe¥er i olf t hee ehbyne i vavdne $erkatehdf NRa

e+ALC V] l e | over

ot ber ancass aad agracrs Saen as0bel rccadan: oy Gt e
abipatoi hgl powt ther aheestibnedquéntkgnoecurf. t&d khero

ot her hand, if the snoot hness of the surface is 10
WBYLPERRI §F HPGH, "PhePRedbl 8dher d8MPoOVRE BHPFHBETERCERe and
dbBEet BBELER &6CHE PhHI-HRYGhHM napd gﬁ?ﬁﬁ#ﬁnéuﬁgﬁﬂﬁbgggnces
being able to nove theréon may occur. us, the

frequenedy 1Gcave. fornmed to reduce the contact area

wth the head while snoothing the surface of the

gl ass substrate 11. As shown 15 in Fig. 8, the surface

of tbe ghasstisebshande 12 EREMBEoMwthReskhert eXbUEBS Fdde is

has protuberances shaped with substantially equa
SReFHRESY THIR, shptheadtadheuesate Whel surédoei n§ the

1 GPOLASE 1 B CReh { i 1 SREGL uh O L8 HS?QctEV g&ﬁ“&é”g&hgemg
contact area wth the head, the textures Suppress

abhe 29 mohergreecoai nde deadrw tthusspeant taxthees h13 are
surface of the jinformation recording nedium Further,

f??@??é&?Lﬁ%épﬁ. t?ﬁ(ﬁﬁ?ﬁ??ﬁgﬁrﬂﬁgﬁ%¥$0t%ﬁi@%??oﬁ?léﬁd

stoetiEing {108 caumhere the thof QI8 1 oL eeLEdi 1Y, Metl Whown

. 1s formed fromthe glass substrate 11. This is

1R hot@ht8 1 ot e Peekace ehethe ovdass oWosheapethl formed with

r 4 [ ' [ ed.in.an rderly.
O erner et I L e R Ao 20 SR BB o T an1y
equak evsi Jlurs mafbfiac tsmootdetshe hgl ass fades twhatle Wdducing

contact area with respect to the head. By reducing the

1 he
atlknal Phase

contact area with the head, the textures 13 suppress the
adherence of the head with respect to the surface of the
information recording medium. Further, the textures 13
provide high magnetic anisotropy and coercive force when the
information recording medium is formed from the glass
substrate 11. This is thought to be because the atoms of
the metal forming the magnetic film are oriented in an

orderly manner in the side surface of the textures 13.

A process for manufacturing the glass substrate will

now be explained.

The glass substrate is manufactured through a machining
step, an edge beveling step, a lapping step, a polishing

step, a washing step, and a texture processing step.

8
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now be expl ained. 30 The gl ass substrate is

manuf actured through a machining step, an edge

beveling step, a | apping step, a polishing s%ce[p & nal Phase
washi ng step, and a texture processing step. P&ﬁ't

Nat i onal Phase In the machining step, a disc-shaped

raw material glass plate including a circular hole at

a center thereof is formed by cutting a sheet of

glass plate using,a cutter made 5 of a cenented ,
car bf’@let]%‘? %?%%%Hnglﬁtﬁﬁe edgéspevBRPAY ravepatpraal glass

p@QQeoyﬁeiugiﬁgugféffeﬁhgk £99 SagfﬁtggnEgW 8H§E8£kaks
gl ass plate are polished so that the outer dianeter
fanwed npercdi timgen bhwet poe€delesni pedtdi nehagoascander made

o_.that the corners of the inner and outer ,
ogi ‘?cﬁ?ﬁl%?%?f?i %?r%ﬂ%%soﬁrgla’i}@ngol i%‘h.etohearﬁad%‘:é\}é?\é%ll.l‘?%
sté&g, | apPeNdasd ePut dr | BPPENArOLORESS1i §48EET QENMBHO0Ray

the raw naterial glass plate with a | appi ng apparat us

mabertdf rakdss elake pabe phbishednacetrhat ghassupkat diameter

| e. that the raw material,.glass plate

203 BnlP Sidme P Mhhe e a e FRLTRY e RS Br Tefge that
tisé eporidies abf ashoni PHOEessdi sut Per & of FedrOfchball AHges are

naterial glass plate in a plurality of steps using a
Poot $REH ATt} to snooth the surface of the raw

material glass plate. In the washing step, after 20

bei ng subjected to the abrasion process, the raw

mat ek athe glasipd ateep s avabdening thracewshi sgpéiforded on

0 Lenmmve forleiéqfa mat ej;%al s fromthe surface of

th
Lo P LR WL 58 VePBiac oRpFatHT et o

t ? raw m?F?rl?
gl ass substrate,” Suc :
cpovsier , tlndvaltisto £ 25nd Nrdnend €t KR PIHEESH1 Qe SLEPa whole
the texture process is performed on the glass plate,
SQANFRAL Sth§ e iR ok hedilass RIetpdrecrmey atepbstantially

fOr pisd ures, @met lfa%ls_L%rhfiQ%e s‘%felpt,hethler Y JTRLES %rocess is
gl ass plate. This manufactures the glass

performed on the raw material glass plate in a plurality of

steps using a polishing apparatus to smooth the surface of

the raw material glass plate. In the washing step, after

being subjected to the abrasion process, the raw material

glass plate is washed with a washing liquid to remove

foreign materials from the surface of the glass substrate,

such as an abrasive agent, abrasive powder, and dust.

In the texture processing step, the texture process is
performed on the glass plate, which surface is smoothed in
the polishing step, to form textures on the surface of the
raw material glass plate. This manufactures the glass
substrate. The texture process is performed mainly in two
steps, a texture forming step for forming the texture and a

scrubbing step for correcting the shape of the texture.

The texture forming step will now be explained. In the
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substrate. The texture process is performed mainly in

two 30 steps, a texture formng step for formng the
texture and a scrubbing step for correcting e shape .

of the texture. The texture forming step mﬁll&ﬂbﬁfg%%alEm°se

explained. In the 9 PCT National Phase texture formng

step, due to the nechanical texture formation nethod
tertubechoaninlr asépe glerey ikheswpphbadcho tbReure

surface of the raw material glass plate while an .
fappatioe mekBed 18 whighoR) ebregévedstHsryt 4s sheplied to
thenes-ehce LEXLHECRa@rRataLIRd AR.LUCpSUELAGR, 9L Lhe

raw material glass plate. [n the mechanical téexture
aboapaveomemeehoils ahidappgr abusaknednthesratbextteelines of

machi ne i s used. ghe texture machine will now be
LEXprEFRedr© 150RTe hamntﬁﬁ ERgsacs(af LRE 3pH)mefRripd glass
plEXEUN ern NI h dhe- 4 AW dBLeFd af o 2SS0 P! Al €nod | 8ah S

rotatably supported by a spindle (not shown) . A pair
apparather kn@ini s artangedeomabbthesidessefi.t he raw

material glass plate Ila 15 so as to face each other

and sandwi ch the raw material glass plate |Ila. Each

rol | ehe3deksuseppach efle byi 81 SHBROKEI Bgp1 ABABEL (NOt

shown) in a freely rotatable nmanner about a rotation

shaft 32 and extends in a radial direction of the raw

mat ex . a sSSP I harplle a

arr anged ST en RS b Taby BB Bl or SnEe FRER,
mapeinaw b erdelmagénssl pphdes| phateAltapesneabetaB3y

Vi S an abrasjive nepber is, arranged between the
SO YEER P (RSP HATHE LT Al SBPUEY- pih s 91 SoLIRFs 31 15
athengedr &sPeceh Ngi dos | F . tBd. rdhent oL AENPLLEs33plate 11a

arranged so as to pass between the surface of the raw
Statertal fafaseaph a@eher aandngaedehchother raq, maharidleglass

plf0d 1108 WS RS O NS | o NP By i flip Aing
member (not shown) in a freely rotatable manner about a
rotation shaft 32 and extends in a radial direction of the
raw material glass plate 1lla. Both rollers 31 are arranged
so as to be movable toward or away from the raw material

glass plate 1lla.

A tape member 33 serving as an abrasive member is
arranged between the surface of the raw material glass plate
lla and the corresponding roller 31. The tape member 33 is
arranged so as to pass between the surface of the raw
material glass plate lla and each roller 31, and move from
the upper side to the lower side in Fig. 3(a). Abrasive
slurry is supplied from a supplying section (not shown) to
the space between the tape member 33 and the surface of the
raw material glass plate lla. Abrasive grains contained in

the abrasive slurry adhere to the tape member 33.

10
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slurry is supplied froma supplying section (not

shown) to 30 the space between the tape nenber 33 and

the surface of the raw material glass plate bd@y.tional phase

Abrasive grains contained in the abrasive slurry

adhere to the tape nenber 33. 10 PCT National Phase In

the texture machine, the tape nenber 33 slidably

cont bt sheheestinfacwachithe taw maper mambglrass ﬁﬂ?ﬁeﬁly
rface_of the

l[la_a e two_rollers, 31 approach the s
cpbafingtPaustRareri BF bhdscop Recorial fiorengunte lla as
thkdefo PYe1EOst Be Apgkbdahl eneorlachcef oEthenkaRetating raw

menber 33, the abrasive grains are pressed agai nst

mghersaif aéesef piacer Ahamdremi Abtyl addespl abee | ta. the

i h ial gl | la,j tated by .
s FRBEELEnEPRRHCRELEL AL BhBEPREPEE, o chE,b25RAEE Btains
apkapeeidadi sgachapethbystih€aabr agi vRegbkawnmatardad 40ass

lural ity of shallow fine grooves are concentrically
PPBFfredlal n THIES U ce Hes 6oF 14 FHalaval b bar ¢ | hea 13

r§f Q048 L DENRTsp IRG P ACERLY s AEEARETOE N AECOLAANGE ok L
t he processing Piie Sof tRe fexture mc Fne."and the
glagsupbats tbacestsccapeéy bforhedabraaisectraninbet weena

h . 15 materi al having m cro protuberances
o bAEe R CRu s naBe L Ly EORe SGEAOKES o BEnCORBRIbY SReal gt formed
ianghé| eekedcsuedlerdé st . usat fathsy tapse ﬁ%e§3@ecome

This is to catch the abrasive grains w the mcro
MYF St YBRPhYicesraped hin t apeondanee B3tROthadrhotdsshag time

o@bﬁﬁ%'y@xgﬁﬁéqﬁaéﬁiﬁg?.gH&f@ﬁg 9£x£F§et??ecoggggggigglly

Further, synthetic resin such as polyurethane,

fpohget oy | @nseantopobywepy| ehe gndomasural fibers such
as cotton, may be used as the material for the tape
menber 33. Particularly, if the material is suede,

f oam niglee 81 a 2o synidiahi 6ré €518t 1BYr8h88sPEnUSRE: surface

D anond slurry obtained by dispersing the dianond
thereof such as cloth, nonwoven cloth, and flocked suede is
used for the tape member 33. This is to catch the abrasive
grains with the micro protuberances of the tape member 33
and hold the abrasive grains in the surface of the tape
member 33. Further, synthetic resin such as polyurethane,
polyethylene and polypropylene and natural fibers such as
cotton, may be used as the material for the tape member 33,

Particularly, if the material is suede, foam made of

synthetic resin may also be used.

Diamond slurry obtained by dispersing the diamond
abrasive grain in a medium, such as water, is mainly used as
the abrasive slurry. The grain diameter of the abrasive
grains is, in terms of the mean grain diameter (Dsg),
preferably between 0.05 and 0.3 pm, and more preferably
between 0.08 and 0.25 um. When the mean grain diameter Dsg

is less than 0.05 pm, this decreases the capability for

11
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abrasive grain in a nedium such as water, is mainly

used as the abrasive slurry. The grain dianeter of

the abrasive 30 grains is, in terns of the ne rai

di aneter (D50), preferably between 0.05 and %ﬂé atlonal Fhase

and nore preferably between 0.08 and 0.25 pm VMen

the nmean grain dianeter D50 is less than 0.05 pm
pohishilegr ehseglébe papabi bhtly 1baersl tRET tNatbonah speed of

[ | ass pl.ate and | owers _the

Phase pol i shi t he
t?%rﬁ%?f%ﬁespggg ?augﬁ@gt@x?@?éeaﬁﬁuénc§&§#ﬁgaﬁd a rise in
tﬁ?c§§@§§séﬂn¥'@bgtanQR@-EH@QnéQn §bei r@f@ﬁéﬁ@ﬁ ﬁw bxceeds

he nmean grain dianeter D50 exCeeds
O d3 fher ehbe @efﬁeeanchebgtueendtaﬁegeasnoﬂlamehe55 of each
rain econes significant a d formation

f
AP E S o P B R P i SRl 2R EREBAEdORRaE an even

téQtghaesscémas  daceoeding to JIS B 0601, of the raw
material glass plate Ila is preferably 10 between

0. 35 and 1. O nn1 The raw material gl ass plate lla is

p0|l ri tlc Sg
B O BT AT e SRR LRITE pReCEREpbnERorEs
06®E tekt the réwrmamgrSéBpglééstbEaaéllmHE%BCpﬂEﬁGrably
roughness s than 0.35 nm the abrasive
b@‘i%?%% @aéga @n‘i er@ ¥R t e A MR Bl iHesawlate 1la
198581 | Shed! 8§52 P! €S endi &, su@ﬂda£b€hﬁ999§ mﬁgntggughness Ra
texture is not accurately controlled

inrthéenee] tsibad $oeghressciRal exteedstépObahpre hEth Bagsture
fé)?mj‘?rtné %@eﬁa”‘iffactt na & ed J; rh%rgttlhce [0 W%ng{rﬂqalssglF? tjﬁe less

has |'ow SUrface qual
tmmtmr@sumfotrmobaﬂaww & B& Oes pé@gﬂbyrgnmé &R the

sur face, the pr ot uberances, _defects, such as dents or

SHFACF t9HrEhG el Mateahrke$l2%S Pheteekiar c2dflt Hoat Shape

of’e&}p&g okt et eds i Saé&)(‘@&@ei}hecoﬁyff)f‘f@dquaﬂf the
such as snoot hness of the surface of the gl ass

asiigyreaie me#n roughness Ra exceeds 1 0 nm, the glass
substrate manufactured from the raw material glass plate 1lla
has low surface quality. That is, if the texture is formed
with large protuberances on the surface, the protuberances,
defects, such as dents or distortion, remain at apexes in
the texture without being corrected. This lowers the
surface quality, such as smoothness of the surface of the

glass substrate.

The scrubbing step will now be explained. When forming
the texture using the mechanical texture formation method in
the texture forming step, most of the textures have uniform
shapes. However, burrs formed by projections of abnormal
height are formed in some of the textures. Thus, in the
scrubbing step, a scrub pad serving as a correcting pad is
used to remove burrs by scrubbing the surface of the raw

material glass plate.

12
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The scrubbing step will now be expl ained. Wien form ng

the texture using the nmechanical texture fornmation

nmethod in the texture form ng step, nost of :
textures have uniform shapes. However, burrsE$%Pﬁ%Hmall%mse
by projections of abnormal 30 height are forned in

sone of the textures. Thus, in the scrubbing step, a

scrub pad serving as a correcting pad is wused to

renmoye burrs b¥ scrubbing the surface of the raw

mat ef N8l PYFaEsIprAee. on2tpeTtREENERaMPRasBeTREChBRESal

téQfﬁFg 98r&5@15§xﬁéfﬁoﬁﬁ&E%%hgoweggagggg#ﬁbESXtufﬁe

formati on net hod now escrib abrasive
a@raShEeanaanaedonhaihedabnasheeabkaBﬂYes@mewhgtsEmewhat
raln di anet er, causing di fference in the

dﬁt%?ﬁ l%n% aﬁatﬂlﬁ?efﬁﬁ'gF68§én90?n€6f§§r§8€ﬁ aBr hBpveepth

afifl ak D&t h apd th@u§ré8€eSB@PﬁeBOByeéﬁgplgbrgghggt lehge and
texture may vary. For exanple, at sections

thpyobleei shepe nbadr dexpmphd, hedehtt hé tbgtbeetuselmay vary.
r&P%t P e aEhgegﬁf$?shgﬂgre gp%gﬁ?ggﬁéoggeﬁhg$gd Eeep and

groove 1s forned s ow and n

whilgh tined tékckre Pasticwl andlychin,t henh nachanié hand, at
texture formati on net hod, when the surface of the r aw
SPRt EPR S WP ER st a9 E0P ¥ stF apermedt sha hkowbandi parrow, the

t SERLRS, 1s tREER A5 OR. P c#iédfé&l the |eripheral; .o

portion being 15 crushed an torted by the stress
toppired sroat idre nathedi vehgn atlne osur fasedofnthe raw

hape ner or non- raped sections bein _
m§éégidf @@ QS hape %ﬁr%%%% Y ??u?%ev%PF%§lV?hgralns'
thespers Ia/ehltﬂﬁ) ;Bd)ﬁkgﬁﬁlxﬂpsexoﬂftlﬁ@epéﬁi(ﬁnwéﬁél | S0t $6n being
distorted. in an undul ated manner. The distortion tends

CREShRA (AR el Sty e t Fler dies ghepbiedt heem r Flages,
anof @l d v 1 oy raniaé'é'c@\é\i aapdcfff'f T%errgégcﬁér%]% gﬁ%srtion—

in part of the distorte dges. proj ec
SQWQPQﬂn$Qﬁt$Qm$rhﬁ;n@Lﬁﬂrmndrs

When the shape of each texture varies, the respective
ridges (apex of the texture) is also distorted in an
undulated manner. The distortion tends to be uneven.
Compared to the height of other ridges, abnormally high,
narrow, and sharp projections exist in part of the distorted
ridges. There projections are burrs. Further, such burrs
are not limited to being formed on the texture in a
scattered manner, and at many times, a plurality of burrs
may be continuously formed along a direction in which the

textures extend.

The conventional chemical texture formation method is a
method for forming the texture by etching or dissolving the
surface of the raw material glass plate with etchant.

Therefore, the chemical texture formation method is a method

13
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25 are not limted to being fornmed on the texture in a
scattered manner, and at many tines, a plurality of

burrs may be contlnuously f or med along a direction in

which the textures extend. 30 The conventiong}! National Phase
chem cal texture formation nethod is a nethod for

formng the texture by etching or dissolving the

isuwhaed bhrtbBeatawlaekeniak1gl ass bRl Fendd koafehalt to the
Therefore, the chenical texture formation nethod is a
mgePRBACE3 PertNaEi daaMaPhasemes hai-chHPYUEVEr ar Bursgsmay be

fbk%@hywh h%oéﬂ§ga8%g§?r%ﬂet9a§h 2t 156N n?ﬁ%gs plate is

texture gorna i on et urrs
uﬁennndymhenhbhe sBui f e€ ef Ofméeby avhsBtBEMALall BESture
ate is unevenly etched. Burrs forned by the
fEHQﬁF&QP W@?FBPe95696Fﬁagﬂéﬁeﬁeﬂﬁoéhgpéaﬁmﬁ ®irPper tiyn from

bﬁb@QGfBBHeefBQGEhg hEOALNRHERS £ORTRd BY 1R on method
Fhod i

mechani cal texture fornmation net since
SiOﬁﬁchenfﬂEthdOOfmEthﬁEqutbel$eXGNWEGUBI¢ompletely
fere t. 10 When observing the burrs formed by the
ﬁ]%%F texture formation nethod in detail, a burr
13a has a rounded nountain-shape, as shown in Fig. 5.
That is, the burr 13a forned by the chem cal texture
f or "EReBNOREERBANEaEha BhApE fpﬁaﬁdubynébea¢h§mn@albyexture

d h 5 r en
rLBEa XL ABLALE £F 8001 LA ENE10yag DBt
moenbyen-Fhepbur as18hokonr imdrby .t Be nEedani €al tiexpure 13a

f t] thod, .on.the other hand, .has a narrow and
£QPAPR Py blEcOhA: ShhpESx BAr Sh6RATAh: Prgmeaigy! has o shape

tHAer e§onét &bﬁecbéﬁrb%3@héOéﬁﬁgrﬁﬁlt?@rHECB?EEQQB from the
texture formation nethod 20 is affected by

sextlerpad Yoeeesapppheagfionperéospedbangads pbua difficult
%ef’é'rh&vesm &'kﬁﬁtrde]ﬁ erf@mgoorbg\ﬁ @tﬁ—?’l é/cljiae é/els té>fthure

urr 13a ayer erent em cal - propert
famaniennaéthod, on the other hand, has a narrow and sharp

projecting-shape, as shown in Fig. 4(a). Therefore, the
burr 13a formed by the mechanical texture formation method
is affected by the external force applied from the scrub
pad. As a result, sufficient external force easily removes

the burr 13a.

A layer different in chemical property with an internal
composition of the raw material glass plate is formed by the
etchant on the surface of the burr 13a using the chemical
texture formation method to protect the burr, which is thus
difficult to remove unless a strong external force is
applied thereto. Since the burr 13a formed by the
mechanical texture formation method is formed by scraping
the rim with the abrasive grains, a micro crack is formed on
the surface thereof. Thus, the burr 13a is split away and

removed from its base by simply applying a weak external

14
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25 conposition of the raw material glass plate is

formed by the etchant on the surface of the burr 13a

using the chem cal texture formation nethod

protect the burr, which is thus difficult to%? BBy tonal Phase
unl ess a strong external force is applied thereto.

Since the burr 13a forned by the 30 nmechani cal texture

fberent i Rocordhoglys &4 DenedghytB6r apERSnithe EERTWLED
the abrasive grains, a m.cro crack is forned on the
f@ﬁPﬁBé@ﬂtﬁ@Fé@ﬂ l?h@§retﬁékﬁéﬁrt93£0¢@-@NKTﬁ anapaged to

LLyi
ey el 87 b THEE Codhaph SR HeIRBLY' RS plETY pre

safthoiightiermmohabilealint ektuserubbhi st isarpnet hod is
nore likely to formburrs conpared to the chem ca
texture formation nethod, the burrs are sufficiently

renUYﬁb£§e|Bc§h§b§ﬁﬁuggbﬁg §t§9rugbhﬁgtﬁgvﬁﬁrugﬁg@g in Fig.

step, a scrubbing dévice shown in Fi IS use
2t he yeedbbily EEW|$Qmumbmmqemema¢erlamegraﬂsmapéaiallglass

' db h t hafts 21 at a
ofaks) TERP PR, Sheptrt PonEy  HRPEher MR Fohattioths 2laat 2
tdDapooti onsecFubtbebnst he Lawerbbsktabnghass thbakeqk!

ais sinply supported and not fixed by each
PREPHOREt ng WHATRL 21Ehe rahima ke ntal ahess hpkate 1la is

siﬂb?&aguﬁpM&EQBnaﬁQe ?Erf?xeingoéghﬂgsﬁpggg§1%ébgé35t 21

appl yi ng an external force. he Circurar scri
ip2thisastangedand thessiisf ackavébléeheithwnnmaher chkee

I I b.pad 22 i ted by a
s3hE5T: 5% Seakfiv g parar eIVt SUBRLRELnGorSRa
21. The shaft 23 is connected to a driving device

(not_shown) . When a driving force is transferred from
t he %@ed¢+v¢%baae%¢é@bth@@u A ipeashanged3ont hbesgnygbace of

R [ L AR A AT
sggpoﬁ@edsbwnaeﬁhaﬁt 23 extending parallel to the supporting
shaft 21. The shaft 23 is connected to a driving device
(not shown). When a driving force is transferred from the
driving device through the shaft 23, the scrub pad 22 is
rotated about the shaft 23 in the direction shown by the
arrow in the drawing. Further, the scrub pad 22 is moved in
the radial direction of the raw material glass plate lla
with respect to the raw material glass plate 1lla so that the
outer circumference overlaps the center of the raw material

glass plate 1lla and so that substantially half of the scrub

pad contacts the raw material glass plate 1lla.

In the scrubbing device, when the scrub pad 22 is
rotated, a rotation force is applied to the raw material
glass plate lla contacting the scrub pad 22 so that the raw
material glass plate lla is rotated in a direction opposite

the rotation direction of the scrub pad 22. 1In this state,
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the radial direction of the raw material glass plate
[la wth respect to the raw material glass plate Ila
so that the 25 outer circunference overl aps tEg

e
of the raw material glass plate |la and so t a?ﬁqglomﬂ‘Phase
substantially half of the scrub pad contacts the raw
material glass plate Ila. In the scrubbing device,
siner the sextlrpadl32are 3Qmedt ahedhed siatfRIdJODH f AL raw
IS applleg tothe raw material glass plate Ila

magREdeti Ag2ERe PLALEh 13dd S22 aso toh g teRe dawtheateri a
cg&éﬁﬁfgkéh%llhadh§ecgﬁ%%edt % Qa%'@%%%gQ%éo%ﬁ%%L %&ate 1la

the rotation direction of t e scru
ist stepbbsdPEY NhElenaMpra@e2§|ﬁmeatHerbexh@meinl%r&@&tlng
the raw material glass p

d th
tﬁg; éaegglPBeéigg &CﬁntgﬁeteéﬁPEﬁnﬂér§ﬁFﬁ§@Sd|ﬁ&ﬂn%&%dable

cbheataworat gei akrabagsaphat gphlids b%fsgawbg%ﬁo@% Birrs
scrub pad 22 in a direction intersecting 5 e

fappeEheoherhurhisch3the texture 13 extends. The
slidable contact of the scrub pad 22 splits off and
renoves burrs fromthe textures 13. To renpve the

burr Tér pemaveexher Butd, rrbs bawekdheei ak, (Bedh@fSmaterial
late |la nust be scrubbed with the scrub pad 22 in
ILAESJPFRERI 63| MieFsBEt PREUPReJdriERt £BR BRTWRI eAdt RE in

tBSXBHE@c%§o§X£ﬁ€9§seB@Eﬁ%5EEE'E&QQE Yond SURW@pLng

Fig. 7, the nechani cal texture formafion e
testusenbstewtende.burrs 13a continuously in a
direction in which the textures 13 extend and have
wal | -1i ke shapes extending in the same direction as

the Mexéusped3fivheny| eFBVEAEwAUEA bﬂg[s7l3§heiﬁeEh§nical
raw material gl ass ﬁlate Ila is scrubbed with the
t%ﬁFHBepgﬂrQ?tiﬂn Retheddf PEREi BASENORhERA PHECBekBar es

céﬁtf%u@@gl ofni R &b?ecERSggﬂﬁe@ﬁﬂ&hakh%hEgg%hgg l?gcgétend

of the burrs 13a may not renoved
ang heveecalibel bkbeshbpessetBanding in the same direction as

the texture 13. When removing such burrs 13a, if the raw
material glass plate 1lla is scrubbed with the scrub pad 22
in the direction in which the textures 13 extend, or in the
circumferential direction, some of the burrs 13a may not be
removed. This is believed to be because other burrs 13a
deform the surface of the scrub pad 22 and the scrub pad 22
may not contact some of the burrs 13a. Alternatively, the
removed burrs 13a may result in interference such that the
external force is not received from the scrub pad 22. If
the raw material glass plate lla is scrubbed with the scrub
pad 22 in the direction intersecting the direction in which
the textures 13 extend, the burrs 13a contact the scrub pad
22 so as to receive the external force from the scrub pad
22. Therefore, more burrs 13a are split away, and the

removal of the burrs 13a is ensured.
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deformthe surface of the scrub pad 22 and the scrub

pad 22 may not contact sone of the burrs 13a.

Al ternatively, the 25 renoved burrs 13a may rﬁ§@k£tléla1£mase
interference such that the external force is no

received fromthe scrub pad 22. If the ram;naterla

glass plate Ila is scrubbed with the scrub pad 22 in

t he di spetgenmadeenfest fngmt hé diBgnthemibnrﬂhﬁ&hogtbesuede
textures 13 ext the burrs 13a ntact the scrub, ,
oS S0T 5378 o588, EoF b BPvECERE Baflorhal WOPEeaTs biFiNG in
dseaub prd sgeuagbgﬁeiQr@hlﬁﬁr@hQUBﬁ§r;3§3§rgrépkbﬁoved by
away, and the renoval of the burrs 13a is ensured. 16
theTsaaub opafl PRase Puspohde Fhdetoentetoam bbla formed in

n [ r suede teri,al used_for the
tﬁ¥ £g§£%ée2§§ €%8 S%ﬁa?y%?ﬂgg? anaefﬁlﬁﬁFﬂeSB%€gaEV8¥ when
cbﬂt&httﬁgt@ew@UIrShéBaf@fﬁsrﬁﬁBVHQlQY1ntBeléﬁéyglpad

22, a burr 13a first enters a hole fornmed in 5 the
difpehien of FIRM gt Mils TRar Iz riRPint therv spi i ta awaterial
n [ t he-h n
nbE fen O 00 PP g 1R S LPEIRLhGe OhE bOFR, 135, on the
sarﬁa¢er¢ﬁlth@armwemwu@hléb @1&@5tpﬂdtéhfl§tﬁﬁégtboﬁfactlng
burr 3a on t % surface of the raMInaterlaI gl ass
t

t h
t%?e?%rrl} LRYi TS 19°T R BRfr243a F=OMskd for
mi@ﬁb§@6¢¢bF§@h@@ of oM, ﬁﬁ§r9§§@ph§r@0k@§e9§ Vbe¥he wall

the termhard refers to the wall  of the hole beil ng
ohakke 1?%& being meaye ekhat b$. thike spateriphdof2thei agrub
Q% ? ergfere, a synthetic resin material having
0% I hdi cating the hardness of the
naterlal accordlng to JIS K 6256, of between 3 to 40
d for the scrub pad 22. If the material is
sucﬁh? RTFr theSYiIUoRs bt 9310 imaterkat naavangph003
mé&&ﬂ&&UrfhdiﬁhﬁiﬂbfﬂﬂekK%éﬂHéé§'&@t&Heagafgﬂnyd a&éoﬁdlng
material in which the 100% nodul us exceeds WPa

tsE Rdi2unl ok Heetigens 330 bl MPaols hleset@xf@r etlle scrub
pad 22. If the material is such in which the 100% modulus

is less than 3 MPa, the burrs 13a can not be sufficiently
removed. If a material in which the 100% modulus exceeds 40
MPa is used, not only the burrs 13a but also the texture 13
may be scraped thus affecting the shape of the texture 13.

Urethane resin is preferably used for the material of
the scrub pad 22. This is because, if of the same kind, in
the urethane resin, crystallization of the molecule in the
resin is more advanced as the value of the 100% modulus
becomes higher, and thus from a microscopic view, the
hardness of the scrub pad 22 increases. Types of urethane
resin include polyester urethane resin, polyether urethane
resin, and polycarbonate urethane resin depending on the
starting material. Among these resins, polycarbonate

urethane resin is more preferably used for the material of
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may be scraped thus affecting the shape of the texture
13. Urethane resin is preferably used for the nateri al
of 25 the scrub pad 22. This is because, if of the
same kind, in the urethane resin, crystallizationepfonal Phase
the molecule in the resinis more advanced as the
val ue of the 100% nodul us becones hi gher, and thus

theoBtaubi paaseRpi CTWi £W s theca e dpeBec Hfbdher SChEbthane
pad 22 increases. Types of urethane 30 resin include

rpslheledr SUPET haheCheniAalpseydshencar prharetyr esipared to
tﬁ@d09ﬁé¥09599ﬁéteathDPéﬂe LE3 aedeegggbggﬁggr%owgﬁglng

startin 85ePrési AS
luqelhaaechessnaQSe@DseapEefEhabbyku$edef§QubBas solution in
of 17 PCT National Phase the scrub pad 22.
tg%.gcrg BLRAuSESRol JEEFBBRaP&CAldYnakke haspdpergsof the

sSHPSELOY scheheal n£gsi stance property conpared to the
ot her resins, and, for exanple, when using a washing

[iquid such as aqueous acid and al kali ne aqueorf .

solu i |n 5.the scru b|n st ] Croscopi ca t he

har dhe %f th% 13PF& %rF ﬁgtagh%dscﬁﬁ t R, g?thﬁge a
s@fﬁéeérﬁﬂ Hath t fige SE1 s pad 32 Hﬁ&eh@1e§uiéassth8en 48 to

whi ch the dianeter of the holes is between 48 to

6@opm A% e diamadear of e hole inmressses, uhﬁawwﬂl
féﬂ%ﬂ%ﬁ?aahgf%Ebé%%ﬁ@@stﬁ ROET 4 ﬁﬁdt%he hard”e§;£%éﬁ”the

Ccroscopi c pol nt Vi ew ower s
mmmmct:@plcqx@:aetdSoﬁOvmw Idwebsit r Thhidg altemMathe diameter

ff I d. 15 the hol e dianeter becones
ZHarIEr S0 L VT A s PEShGb e BEEbNBLeThlEkEPmoved.

and hardness fromthe mcroscopic point of view
i ncreases. Thus, when the dianeter is less than 48
pm Apetheiehe dnnaie hdecompedsnhlibens feee i wgll hforming

Q’P&é I'}%cec%es 20, l(ﬂ«%lﬂ Carbd et,?gpénee&[,rgo fgrr?n%helrglcroscoplc
tron to renoving e

p01nt of view increases. Thus, when the diameter is less
than 48 um, the texture 13 may be scraped thus affecting the

shape thereof.

In the present embodiment, in addition to removing the
burr, the scrubbing step is performed to eliminate the
removed burrs 13a and foreign materials, such as abrasive
powder and abrasive slurry produced during texture
formation, from the surface of the raw material glass plate
lla. Thus, in the scrubbing step of the present embodiment,
the foreign materials on the surface are scrubbed off and
removed by showering washing liquid onto the surface of the
raw material glass plate lla and scrubbing the surface with

the scrub pad 22.

The washing liquid includes water, purified water, and

neutral aqueous solution, such as alcohol, for example,
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burr, the scrubbing step is perfornmed to elinmnate the
renmoved burrs 13a and foreign materials, such as

abrasive powder and abrasive slurry produced duri ng

texture 25 formation, fromthe surface of theffaffptional Phase

material glass plate 1la. Thus, in the scrubbing step
of the present enbodinent, the foreign materials on

itbprepylasecanelscrobhes ©éht And a@@@@ﬂ@ds@Yu§DQM§rhﬂ@lude
washing liquid onto the surface of the raw materi al

e4PgEEOpYhLE WREGr aRB3énaBbbig elketsgdyadagwianh agB@ous
obgr2BhuBeP Rl 2EanTBoARY A ch 94 d1lATyHER AR (ror

wat er agueous S

eahmphet sbatumxahpbeidi BGTfNattQ6a|thé§¢ kSR’ aBY bas
al cohol .. Other neutral aqueous solutions include

déF@@ Yefyt i cWaheer dbiEl e 3" et bed kb z2@igeaws solution
oﬁqgﬁogéueéquébQQ Hgvhﬁgrg aﬁ?h%Fg gg g%cﬂ#ﬁﬁc?lglass

netal salt, for exanp unlc
m&h@exalsmch atsgabeSudedsabveuelWamhﬁag 1Egutier, 1@nthis
ous solution. or an aqueous acid having a

Bt e R PP Rade iy our bl el ity P ol s unabyagonide

as€duassdhet veshi RgvihguhdiohNchPhsil¢agerofNefbkahl 4
aqueous sol ution such as cal ci um hydroxi de aqueous

gL BtTRRC T havi by Rrebordapubusedy for etching a 10
glass material is preferably used. To renpbve burrs 13a
and scrub off foreign materials wthout affecting the
shapbootem@eetmurn$es3a3anar@arab OBEr 05£6PGE RALBEiAl S

e scrub pad 22 as a whole, 15 softness to an

w%é?%%? %% %th%? T s%?%%% Of fthpeterkurpesi3azfrem a
md i EQFl ¢ Golhe SErHPePads 22ne THUSyL WHER §9rﬁgvamﬁﬁgle,

t he above nentioned material, a scrub pad 22 Ing an
SPEKRFSS  MaaRirRsse i coP i figned SR SOl8de ofrvhagtastares

1LY A, L LSS, A17 41 A0 B0 2,888 i
thdhealhkskermétioned material, a scrub pad 22 having an Asker
C hardness according to SRIS0101, serving as a value
indicating the hardness of the scrub pad 22 as a whole, is
between 40 and 70 is preferably used. If the Asker C
hardness is less than 40, not only burrs 13a, but foreign
materials may also not be sufficiently removed. If the
Asker C hardness exceeds 70, not only burrs 13a and foreign

materials, but the textures 13 may also be scraped off.

The time for scrubbing the surface of the raw material
glass plate 1lla with the scrub pad 22 is preferably 2 to 20
seconds. As mentioned above, burrs 13a formed through the
mechanical texture formation method are more easily removed
than those formed through the conventional chemical texture
formation method. Thus, if the surface of the raw material
glass plate lla is scrubbed with the scrub pad 22 over an

extremely long time, or over 20 seconds, upper portions of
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hardness is less than 40, not only burrs 13a, but

foreign materials may al so not be sufficiently

renoved. If the Asker C hardness exceeds 70, _not on

burrs 13a and foreign materials, but the tex?ﬂ?@@tﬁﬁ?alfmase
may al so be scraped off. 25 The tinme for scrubbing the
surface of the raw material glass plate lla with the

ther ubxpaded213s perehewabky %hbob%QrssqggnﬂéveA§een removed,
menti oned above, burrs 13a forned through t

apechanpreaH Péﬁtutbusoaﬁﬁecbmngethedsaaeenofetéastbytures
e t hose formed throu he. conve t|on
1c§:hgtr)nf§gtf§$ "Purecefof s off Vﬁe‘?%%%lglél'#u%laﬁ Fhte fla s

seynbhea ofthheneaverabephal 220kagsapl akerkhaiySshort time,
scrubbed with the scrub pad 22 over an extremely |ong
Ofi fBr bFSBvEPaAR0ZsEREAUTS, UPPErSPPRI BRY EPredgpCTaterials

mygt hgpahePhase; Lhent eyt HLESAE: Ehg@op’giﬂsp%bget%f Lality

a have been renoved, ~are scfa
oﬁftbetghgssheubhapatef11hebtexhedes 13. If the
surface of the raw material glass plate Ila is
scrubbed with the scrub pad 22 for an extrenely short

tlnEWhénOéci@ﬁbl§§8t$83§u§f§8€Oaﬁsthéuiéﬁ &§@e§9gé glass
forelgn materials” may not be sufficiently renove

piabe Toaevibly the ﬁgambtgad022th9hglasstsqbspraSSuté
bgpwéégeﬁhevpgpugc ggbé ga%?itarr%ggﬁ%gggfb%lpgggiﬁ’plate

nat er gl ass plate
ltheisoptatérpbegsdr e b@tm&enpﬁhe’Eﬂisﬂtdﬁﬂhéﬁlﬁﬁﬁkédwé is

raw material glass plate 1la is preferably 4.9 to 49
aﬂlﬂﬁt?% RY cHAF %tR9 prlee sthaPe s t%ﬂfﬁ%?%ﬁfb?n@a?9Png°fhéhe

séP@}E’te[ﬁ adhpgknesst and qie fndhe 5L 154%%2fbe-r%n]usted

e contact pressure may be adjust orm
bzoﬁ@EM¥m@cC@W@ﬁnﬁﬁﬂQng1¢ﬂwsﬂr®acehefsmhéaserub thads22ub

C c [ mat eri al Ias £ate 11a or g
pé%i%eagﬁég %%%E%%c?gééln@aYh%a f%ﬁie@ ayF PhatSct % or by
mmmbéﬁhngléndfmbéiéﬁiiﬁgptﬁ@sﬂmﬁckﬁeégmﬁf thansdr% pad 22.
F defi ci enci es
If the contact pressure is lower than 4.9 kPa, deficiencies
such as the operation time relating to the scrubbing step
becoming longer or the burrs 13a and foreign materials may
not be sufficiently removed. If the contact pressure is
higher than 49 kPa, deficiencies such as the texture shape
being affected, contact scratches being formed in the
surface, and breakage of the raw material glass plate lla

may occur.

The rotation speed of the scrub pad 22 is preferably
between 10 to 500 revolutions per minute (min™!'). If the
rotation speed is too low or too high, the scrub pad 22 may
be lifted away from the surface of raw material glass plate
1la or the scrub pad 22 may excessively contact the surface
of the raw material glass plate lla. Thus, the contact

state of the scrub pad 22 is likely to be uneven. This may
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such as the operation time relating to the scrubbing
step 20 becom ng | onger or the burrs 13a and foreign

materials may not be sufficiently removed. 1t h€1i0na1 phase
contact pressure is higher than 49 kPa, deficiencies

such as the texture shape being affected, contact

scratches being formed in the surface, and breakage

r6pUilfe ina@eddcaengliegl ssshplast 6 nduf £128 emty rerewal Bfe the

ti ed of .t he rub _pad 22 .is ef erab
oh e, SRR LB B PT A F HShARS o5 pontace
stiratchetati on speed is too |low or too high, the scrub

pad 22 may 30 be lifted away fromthe surface of raw
material glass plate Ila or the scrub pad 22 may

excesgs| C a . SuUr e f the raw materi a
glasé %%g?éd|?§% @%S§p§%ﬁg %@%tggfsegpgtg%oPufﬁg S&r e
tpatuzgsi gillikeby be begpluaewed. This may 20 PCT
Nat i onal Phase result in deficiencies such as
insufficient renoval of the burrs 13a and foreign

”HteTbahéagﬁrEhEhEObHEEEHEeOEfCBUEQEE aSkfholeEising a
nmet hod for neasuring the presence of burrs onthe
beexingesatiiPl (RBW prdespbabnédg Meigkasybe)t betained from

r net.h usi.ng.a bearing ratio
cPEHERSESheR FaneTs Bk O e 8. BREY 1 ol 1Bhe e, =
roegsnesseotrvesibst obtat hedAEMi svHe9dschAntRg AENe an

roughness curve _is obtained for every scanning line in

CRBAPLARREeVIWF R NI 3P BBEBD1. BnEed o the roughmess curves,
tﬁ@rﬂﬁétubéhgn@égtHPefﬁgcgﬁrfchhgfsyﬁga?Sg?%a&%?é%Zmblass

material glass plate [la are shown as a _
Piatesy 1 e cordi algovn ahea 151 ndt hodyasivhgwt heAdsarditggy to the

' . and e _bearing hei ght BH e shape of the
ngOhed S A b e BT e Tt otk rbd HBS: fige Epngsendant BH,
tioé bhuaps. ofhehbeask@gréatmy BReWobkefir&8t iR€addition to the

expl ai ned_bel ow. _ ) , ]
presence of burrs. The bearing ratio BR will first be

explained below.

To obtain the bearing ratio BR, the surface condition
at a predetermined region of the surface of the raw material
glass plate 1lla is first measured using the AFM. The area
of the measured predetermined region is used as a reference
area. For instance, if the measured predetermined region is

10 um square, the reference area is 100 pm?.

Secondly, as shown in Figs. 4(a) to 4(c), an image of
each texture 13 is cut along a plane parallel to the surface
of the raw material glass plate 1lla. Each cut plane 14
taken when the image of each texture 13 is cut along a plane
including line 4B-4B line in Fig. 4(a) is shown in Fig.
4(b), and the cut plane 14 taken when the texture 13 is cut

along a plane including line 4C-4C line is shown in Fig.
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20 To obtain the bearing ratio BR, the surface
condition at a predeterm ned region of the surface of

the raw nmaterial glass plate Ila is first nme red
using the AFM The area of the measured predgﬁgﬁﬁfﬁﬁﬁl Phase

region is used as a reference area. For instance, if
the nmeasured predeterm ned region is 25 10 pm square,

4t(ke . re$®b®®qeeﬂteﬁ,IShéOOoUﬂE ar&econdtle agtSPOMAeEN14 in
an image of each texture 13 is

0
e@GgSSF6§Br§ Bﬁaﬁé ﬁéﬂéPﬂéﬁe@o t Reestipfateares ehethancut

pTBhES! y ghasneplabeyllLa JFagh cut plane 14 30 taken
when the inmage of each texiure 13 is cut along a plane

|nclud|ng line 4B-4B line in Fig. 4(a) Q; ShOﬁﬂ in
Fi g. and _t cut plane 14 taken en the
text BPE. 13t18"Ch Cha) BRgoA plandenaNt REoPERe 26 dbe

rbEBeeh&eShovA iQ Ehglcg%eBCEsNﬂhboﬁég Rgsga%lgChR For

Subsequently, the total area of the cut planes 14 in
1é§§hnﬁéxtmfetm3 reatéal ofil ahedmeFheredt alrear gatof rebpect to

t is the ed,area, 5 The r
efilraRallfte arel 4 ROFachhE: PEbEiRg  rrore: BReasasey, and
ifsthadkgatiediasot besheanéngehat hg BRci6OBR KBShange.

if the ratio of the neasured area with respect to the
reference area is 50% the bearing ratio BRis 50%

d ) % ' Ris
0 0150 1828 L Rt ane Bl T e B b b B e el P

To obtain the bearing height BH, the position at where

t he eafl 10 BRis 50%1is firfpst t ai ned, . The

posiflon qg Ebﬁe?%afh%gb%%}gﬁg Eati E%RPP§1569P|§t where
tm@ebésfem@nﬁgtpbang 1455680018 EirktJdob#b@hedSEoRW I Yosition

pl ane al ong which each texture is cut when the
aBe‘ahl%% theiBedRirg BabiedeReifi ABY 1§aFhe reference plane

1R a0 082! IR SRR G S cacr
texture is cut when the bearing ratio BR is a predetermined
value is obtained. The plane along which each texture is
cut is the measured plane. In Fig. 4(a), the plane
including line 4B-4B or the plane including the line 4C-4C
is the measured plane. The height from the above mentioned
reference plane 15 to the measured plane when the bearing
ratio BR is X% is indicated as a bearing height BH (X). For
instance, when the plane including line 4B-4B is the
measured plane, if the bearing ratio BR is 10%, the bearing
height is BH (10). If the height Hl from the reference
plane 15 to the measured plane including line 4B-4B is 0.5
nm, the bearing height BH (10) is 0.5 nm. Further, when the
plane including line 4C-4C is the measured plane, if the
bearing ratio BR is 0.1%, the bearing height is BH (0.1).

If the height H2 from the reference plane 15 to the measured
plane including line 4C-4C is 1.5 nm, the bearing height BH

(0.1) is 1.5 nm.
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20 including line 4B-4B or the plane including the
line 4C-4C is the neasured plane. The height fromthe
above nentioned reference plane 15 to the megsyured; .1 phase
pl ane when the bearing ratio BRis X%is indicated as
a bearing height BH (X). For instance, when the plane
including line 4B-4B is the 25 neasured plane, if the
bearing ratio BRis 10% the bearin? hei ght :s BH15

10) -. 1 f the height, HL. fromthe reference _plane
Lo FiSindstred BPARE FREFAGAnG eI nE LAB BP0 cE the
beheihgarhBgohBrRghunBHs(3@) 2)Saldd tRE pEURLRGT heWd@R RH

the plane including Iine 4C4C is the neasured plane,
(hpitgecBonBianpAgurati aSBRessrdbetl abheeheahsnghbenght Fig.

iisyB : he.height .H2 fromthe reference p| ane
412)fgkége&%%gg%?éd?3pgggeg%ﬁgﬁﬁaﬁﬁgeprne foﬂ(??sg €5
baarihberbesoi B betghesBhireatBr}) the HadalMsidd RE&ttom) of
tional Phase Fig. 9 is_a graph show ng the '
thel BEFbRERF pl of PEREMeBeal PRGTr aDHOtBR PaArEsdohedphanBH (X)
agj L g (LB Isa,_g; - :
bgggggfbgﬁggkgge.hkgagﬁ%®%HF% |gfq%§4 d??y%%gl€%x¥%$%% BR
bggomee shabbeshapedupféusendssite (bpaxbngfrahﬁotBRtures 13
s greater, .the basal,side (bottan ,of  the
oD T P15 h ettrebFe 1BEaF 1 B e heRbeRl, 48) ergRECBH
gf&XAte DECAIRS KRy x4 d MR G MY b @Sr 108 eI B (x)
ratio BR becomes smaller, an upper end side (apex) of
hapethextetasiqnship heeoreewel bgethandolhd béaei Ay in Fig.
hei )rgﬁﬁ The beari tio BR
9énd1q{%1e1%g§g1tigiong I g tovgh%g})oegh%a%e]l]hagalrlerpegtﬁ{%nlssni p as
hehoima byet heeSotred| tmeadlthe Féferefce Théne 41.
rel ati onship shown by the solid line 41 is
hereinafter referred to as the reference line 41. 15
As showhévn Fg.Fhg. 16, the texttéesudds ha¥enave

satisfactory shapes, that is, have a ridge-shape of a
satisfactory “shapes, that is, have a ridge-shape of a

constant gradient and are free from burrs and dents, the
relationship between the bearing height and the bearing
ratio is represented mostly in a generally linear manner as
with the reference line 41. As the bearing ratio BR becomes
smaller, the slope of the reference line 41 becomes gradual.
On the other hand, as shown in Fig. 4(a), when thin burrs
project from the textures 13, as the bearing ratio BR
becomes smaller, the bearing height BH (X) increases
suddenly. Thus, the relationship between the bearing ratio
BR and the bearing height BH is as indicated by a first
abnormal line 42, which is the double-dash line in Fig. 9.
The relationship shown by the first abnormal line 42 is
frequently seen when burrs are formed by the mechanical

texture formation method.

As shown in Fig. 5, distortion of the apexes of the
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constant gradient and are free fromburrs and dents,

the relationship between the bearing height and the

bearing 20 ratio is represented nostly in a ggﬁg&gkk&uﬂ_Phase
linear manner as wth the reference line 41. the

bearing rati o BR becones snaller, the slope of the
reference |line 41 becones gradual. On the other hand,
tastaimesn 1B3n reisglt4( ah, palren otfhitiebtfexs: ureys0j16c to foj@Bt ing

t he xtures 13, the bearing rati o BR 25 becones
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rel ati onshi shown b first
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bg %gpﬁaFaF?ﬁe%EZlFsaﬁolP%éﬁﬁgﬁ | ys@eﬁeﬁﬁéﬁ GéreLmale 1ine
48or wrdchyishenseeghagieabashextinee ihomygti en nmepgod. As

shown in Fig. 5, distortion of the apexes of the 23
rpgrtiappbhal sPRYBevE ERt hes segondsabnerinalparineof! 3t ie

1 0j [ he .textures . This.
pESLERETy deRRObEE' Ple LLOT SOT LR BR e Sletage!
teXyura fosmdtdénnmaankod.In this case, the

rel ati onshi p between the bearing height BH and the 5

bearing ratio BRis as indicated by a second abnor nmal

| i nerhdBe r¥hEChths bB@séthlsfdﬁﬁgrEiQﬁdiﬂpgigex%u§£h§hape
.relationship showmn with the second abnormal line 43 is
1prBYRABRIEY BEecAbhAGNinteabpinrRsiftyr Edbbyrihg heights BH

eni.ca e i et hod, Therefore, .t he
(R BbE aeach oL PEE-LOLTBLA O n Pk 0000 AR TRE] €280 bg  the
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br et hetSAAHTI i dr'lst thalf iMat et @bt @tPbeariae during
m&eh 88 SudPnBH ) ma Wt Hi h 894" d8et Qi FRE LAV MBEEL

%Iass pl ate during
plurality of BH (X) obtained for each different BR at a
predetermined value, the formation of burrs is prevented and

the texture shape becomes uniform.

More specifically, the presence of burrs is recognized
in a range of BH (0.01) to BH (0.4). This has been derived
for the first time by the inventor of the present
application as a result of analyzing the bird’s eye view
taken by the AFM, as shown in Fig. 7, and the relationship
between BR and BH (X), as shown in Fig. 9. That is,
referring to Fig. 7, thinly projecting portions are observed
at many locations on the ridges of the textures 13. When
regarding such portions as burrs 13a, the burrs 13a exist

within a range of BH (0.01) to BH (0.4).

For instance, the difference of two BH (X), or a first

difference (BH (0.01) - BH (0.4)), must be 0.01 to 1.0 nm.
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manuf acturing, by maintaining the difference of the
plurality of BH (X) obtained for each different BR at

a predetermned value, the formation of burrsej Ravional phase
prevented and the texture shape beconmes uniform

More specifically, the presence of burrs is recognized

in arange of BH (0.01) to BH (0.4). This has been
Tfethgefiirsbrdi Réerense BHnEObY1lt he BHvdAtd) of flkes than

i cati . [t of | yzi t he ,
BESSHE S0P RS 2 el T e the
t¥apapdithe eebati grshipn hetweanrBRradpBH €XN. aff the

shown in Fig. 9. That is, referring to Fig. 7, thinly
fhrefedifhgrpoeei 6RE 4PeOdbser BBd (Oafl) hramyckedat loAsnon the

: | t r 3. W regardi ng .such

B PEAeeas Pha PEr S T Birrd Ta BRPCEOSGR PR s
teangee of 3 BH 1tk Ol)rria: fbh (O 4he AiriNsianseevéh€ed by

difference of two BH (X), or _a first difference (BH
heylpd) the g £t 493 fRtigbcBe (BHO10¢ 811, 0 Rbh (844pCTbetween
oNaiigpal Fhage If the first difference BH (0.01) - BH

(0.4) is less than 0.01 nm each texture 13 is forned

so it has a substantially trapezoidal cross section

with.a flat upper_end. If the first difference (BH
(0. o1jth Eﬁ??%@ﬁ)soe&%%e%%XEFEenﬁ$aPﬁe EL?hFﬁconé

dpf D¢ eshcag (PRI {0 0ns OrpRUII SO LPai ar gr&oE PRE1 PNpERfeen 0.15
texture 13. The formation of the burrs is prevented by

anave ngd tHe- £ ilfstthe rFagt diHie @) (BH B (9. 4) )BH {1.0))
ibefyeen 0,04 19 ﬁmp Q@Et%8%¥¥%@ &ﬁgﬁéd ?%ég?igngFight

texture shape, the second erence (
B iy yedasepredddanly detweeniOh 15ighanorOb20i hityl &tt he

PRSI Lot PR cae Bl ) 1ok SR AT, anc
thacbAsEs St in@CSsHFt oh S Mh Ghodr pbARLAT 1Y Bhe ridges
of the textures 13. If the second difference (BH (0.4) - BH
(1.0)) exceeds 0.2 nm, the bearing height BH does not rise
with high probability at a position where the bearing ratio
BR is less than 0.4%, and low dented portions may be formed

in the ridges of the textures.

With regards to the shape of the texture, it is
preferred that the second difference (BH (0.4) - BH (1.0))
be between 0.17 and 0.20 nm and that the first difference
(BH (0.01) - BH (0.4)) be preferably between 0.2 and 0.7nm.
For instance, when burrs having a shape similar to those
formed in the chemical texture forﬁation method are formed,
the presence of the burr can not be sufficiently recognized
based on the first difference (BH (0.01) - BH (0.4)).
Further, as mentioned above, even if the first difference
(BH (0.01) - BH (0.4)) satisfies the range of 0.01 to 1.0
nm, and the second difference (BH (0.4) - BH (1.0))
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15 positions where the bearing ratio BRis |ess than

0.4% and the highly projecting portions may be

formed in the ridges of the textures 13. If bA€yitional phase

second difference (BH (0.4) - BH (1.0)) exceeds 0.2

nm the bearing height BH does not rise wth high
rObabI|It¥ at a position where the bearing ratio 20
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psecoad difbteegarp1ePBHa( Qifdr coBHeCtiB)) BAS (ke obeta\f\@e@m

0.17 and 0.20 nmand that the first dlfference
(Pa0d1) maYBPPtioba) }lb@ phef ébQUIeymﬁéfC\N@éﬁdO rzfsnr@nce line

7 n yin hape .
gln??%fef%¥% ose ﬁ%g OP %ﬁ#%a? %ﬁ Qr% detail, in

aﬂdnnabnononEhhodeaaelanhEﬂ betheeﬁre5§n§@c©ﬁdtHQfE@&%nce

b ff tl ed 30 based on the
(BT Bk 77 Blnbb PEI pha0tRe  Raratoddyyercrapt Hat. gsol -

BHEWDl@P?d é@@Here§¥€@d'£oEE€lghr§E ghff8r88§e BQBH and
0. H (0.4)) satisfies the range of
Ig and @h@ Beebatall v f eoeﬁcemeBH (Df 4yoth Bthéd ].sz);‘v,t 25

t ge, of 0.15 tq.0Q.20
df?gé%? Reaten LBTEAERT o7 fle20F FRE7Ee: pRgora: fatgRrence
(BHd(Ohe)beaBHanh@)QhﬁaE&bf? tﬁéoébﬁde heht €XABR! @anges and

| i ne cpnpecting B é 0) and BH (0.01) naé not be
the kROFhel Above Rient oﬁédW%EFeF@ﬁE@CFlﬁ@ goigh dfgferences is
h t , :
wota ok o119 &, Lo NEGLSELUA )LD ORLAGOR B ko
r@ti@e@@@c©he(Eﬁﬁ(ﬁh@)helgﬁt(150$@bandntheliyr$inear and a

f L eng 0.01 0.4) each_rel at ed
t%%él?l o%ltg?(asl—'f{rbs%ﬁr} %‘?Iﬁs %‘f’% PEH 1M - ar e
preferably confirnmed. If both the first 10 di fference
(BH %é% BH (0.4)) and the second difference (BH
(0. 4§n aggi thom) thatvakye 1ok apehbrdehi f bereeneangBy (1.0)

-ang (1heopesidione Ay BH § 05 Adate E he i asPest $918910f the

dlfferences is

second difference (BH (0.4) - BH (1.0)). If the value of
the third difference (BH (1.0) - BH (15.0)) is smaller than
the value of the second difference (BH (0.4) - BH (1.0)),

the relationship line of the bearing ratio BR and the
bearing height BH curves downward. In this case, the thin
projecting burrs 13a may be continuously formed in the

direction in which the textures 13 extend.

As shown in Fig. 9, in a range in which the above
mentioned bearing ratio BR is 0.4 to 15.0%, it is preferred
that the bearing height BH (X) changes in a linear manner.
In this case, most of the textures 13 are formed having a

ridge-shape with a constant gradient.

The present embodiment has the advantages described
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substantially equal, the relationship between the
bearing ratio and the bearing height is substantially
linear and a 15 texture with a constant gradi @it yOBY.n.1 phase
be formed. In addition, the value of a third
difference (BH (1.0) - BH (15.0)) is preferably
greater than the value of the second difference (BH
bepow) - BH (1.0)). If the value of 20 the third
difference (BH (1.0) - BH (15.0)) is smaller than the
val ue of the second difference (BH (0.4) - BH (1.0)),

the wethtinashipssi sepofribe beapkngneahbovBR-ABEdt et
beari ng height BH curves dowward. In this case, the

WhGR noe Hf OFBERY nECBLMFS nBacRagibe eonthaususEgceopfedhe
gi@sghgugétgéééciionsiﬁcgmfﬁg %Qghggxég;e?ﬁ%Q%EXtgormatlon

range

maEM@don&du@e@rln@ertéxtuf§hlSBOaﬂetﬁoiﬁeQWEOIthaﬁ their

referred that the bearing height BH (X) changes in a
Shepeard hanherir 3 in ‘f%ntsr%la%%d MOV R h S ANSE Ul

mééhéﬁfbiprﬂgﬁk@ﬁy'f@kﬁhtféﬁgﬁe§ﬁéﬁelgﬁ bed, CONSIBRLrs 13a,

gradi ent. The present enbodi nent has the advant ages
o:rdezsmj%@'dlczr@s FCIV Nag | @nadbRhasal bieé bght Wwhl T hiee gfassed on

of . t.he bove e en perform ng
?ur%ﬁ% (])'%3683}%% %n Y9 %nhkf’%egfb?yt h\gﬂ‘s Gdexture
pﬁcbtbéiésﬁﬁt@, £ t st nerge thex thRedani Tahré eRE &l f OFRBL L QPface of
nmethod is used, the textures 13 are forned so that

thheidV Rz hrelatt e yl bdni s of¢eekbepvielelr  the scrub
pad NEe, thee flchanicale taxfi e éoémljl 19‘3}@9&'1'?‘av1ng a

used, the burrs 13a, or projections having an
1%@dmmlllmﬁe|<g1ht3 w 140 B€P4 or iberort hED rtalve madbetrirad Xlass

pl\%‘{ ex% ur a8 Al %’trl'é 'i‘r}b% Ir?r%t‘ti]E e%(t urilﬁzfp';géﬁ%% n]?ﬁ% 13a

afeﬁV\fsmeitteravaiy Hras Srgi At by t1e SeEtbbashaM 20, t Mherefore,
scrub pad 22, the material_of which is synthetic
t}}eesﬁqfw% odf the burrs 13a on the textures 13 is

suppressed.

Further, the manufactured glass substrate 11 has a
first difference (BH (0.01) - BH (0.4)) of 0.01 to 1.0 nm.
Thus, the formation of burrs 13a on the texture 13 is

suppressed.

The scrub pad 22 has an Asker C hardness of 40 to 70.
Thus, when scrubbing the surface of the raw material glass
plate 1lla with the scrub pad 22, the surface is prevented
from being damaged by the scrub pad 22.

The scrub pad 22 to be used has a surface with holes
having a diameter of 48 to 60 um, and the thickness of the
walls forming the holes is adjusted. Thus, while preventing

the surface of the raw material glass plate 1la from being
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100% nmodul us of 3 to 40 MPa. Wen the raw materia
glass 15 plate Ila is scrubbed with the scrub pad 22,

the burrs 13a are split away and renoved by t
pad 22. Therefore, the formation of the burrs 1§é§£onal£mase
the textures 13 is suppressed. 20 Further, the
manuf actured gl ass substrate 11 has a first

démﬁeedeﬁyetans@@u©1pad BH,( @) repfoval0bft ahk Gurms 13a is
ehRY the formati on of burrs 13a on the texture 13 is
suppressed 25 The scrub pad 22 has an Asker C
hardness of 40 to 70. Thus, when scrubbing the
surface of the raw material glass plate |la with the
scruBhgadipze, fpﬁe5§ﬁﬂb§eegl§hﬁr@weﬁﬁe@ Oﬁr@ﬁebeawgmaterlal

g b d 30 Th scru 2 to be
Si2aq Raeth Lhf SRR ER e PrllR g is d: BReely ssroras.

The BOrps laad fblmeahbgknaesmefchtalﬁecawalcles;th%mf&&mtaﬁqon
is adjusted. Thus, while preventing the surface

h
m8$kgﬁeaFSmFﬁﬁfeV|épléFassaMIQPQ Fﬁaowﬁén1bﬁm%§r2Wthﬂthe
ab@&bﬁ@&ht8h§§§uQBHH8991R¥ L REnSGLY 8Ea$R%ZPuEQ§ 13a is

renoval of the burrd 1I3a is” ensure
eééﬂnbﬁlﬁgdtheesantéeeeobftheeraamnmaeemabl ﬁlgbasplate lla

wi.th the.scryb 2 to 20 secon S.
%héggﬁ?Pseﬁ3£r?grﬁﬁangy ?ngﬁgcﬁgn B8l ScLRpupad 093
formation nethod are easily split away and renoved.

Thus, with the appropriate scrubbing time, renoval of
the Bbfrsc1gh pad E%sp@ea afidfphe whFhagsebhanhereawn for

t a e | 0 r e
e i e SRR b, 1B U LR g et
bebeeeni BhandethaMBaresin for the material is used.
Thus, 100% nodulus is reliably set between 3 and 40
MPa. 15
Examples

Examples further incorporating the above embodiment

will now be explained.

Textures were formed on the surface of the raw material
glass plate made of aluminosilicate glass produced through
the float method in accordance with the mechanical texture
formation method using the texture machine shown in Figs.
3(a) and 3(b). The composition of the glass plate was 63
mol%s of Si0;, 16 mol% of Al,03, 11 mol% of Na,, 4 mol$% of
Li0, 2 mol% of MgO, and 4 mol% of CaO. Further, the raw
material glass plate has a thickness of 0.65 mm, an outer
diameter of 65 mm, and an inner diameter 20 mm. In the
mechanical texture formation method, the abrasive agent
included diamonds, and the abrasive grains that were used

had a mean grain diameter of 0.2 pm.
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Exanpl es Exanpl es further incorporating the above

enbodi nrent w Il now be explained. 20 Textures wer e
formed on the surface of the raw materi al Nghﬁkgl Phase
made of alum nosilicate glass produced through

float method in accordance with the nechanical texture
formati on nmet hod using the texture machine shown in
FigsSugsegpapténd 80b) buThe ddmpwesirei crrobbile ofifashe
M)1% of Si 02, 6nD|°o f A1203, 11 nol

BrdhEradt §le o5, bRteriod ol5sMopdror HEGh ShE 4 mspypad
20f ©BO-hFuetheEdet Be bawyuﬂatﬁbhél @b@S%awhage ah3$ 03
thlckness of 0.65 nm an outer dianmeter of 65 mm and
mgduilHeePfdRAnkFer 20 whe FAruhbiBQ meshaei sabwneinufég. 2

l,uded
L B e R s BE SRR o A P M S Sk rsamate of
ereaplgrain dianmeter of 0.2 pm 28 PCT National Phase

Subsequently, the burrs 13a were scrubbed off the
surface of the raw material glass plate wwth the scrub

pad Azélaﬁg'§Bb§@§a@§d§o9fcBﬂhXEégﬁogngnggl hﬁVkQ%
100% modul us of 20 MPa, in the scrubbing device shown
Obharngd QSSateamDialhyapgkﬁssmsnbsthateam@hpsomESSmﬂgdas
substrate for

cB5AbLF o B8 BB ot B DS, B e commec

wahfoha1agemh@a$aﬁ@x@u@ée§§rﬁgt@§nlﬁeﬁxaaple 1 except
for the point that the textures were formed wth the

chem cal texture formation nethod. Wth regards to

@ 110 Ench TR o o1 B (5TIYT gpmpReTt Ebobygmele 1,
the af breeadiuf tddrérter €BEctUbbi hg-wWBHh (0he) scofibtpadg2ass
pf@ée measured before scrubbing with the scrub pad 22 was
4.3 nm in example 1 and 4.6 nm in comparative example 1.
Subsequently, the raw material glass plate was scrubbed with
the scrub pad 22 for 0.5 seconds, and the measured first
difference (BH (0.01) - BH (0.4)) was 3.6 nm in example 1
and 4.1 nm in comparative example 1. That is, in example 1,
burrs were removed by a height of 0.7 nm in 0.5 seconds.
However, in comparative example 1, burrs were removed by
only a height of 0.5 nm. Thereafter, when measuring at 1
second, 1.5 seconds, and 2 seconds, the first difference (BH
(0.01) - BH (0.4)) was 2.1 nm, 2.0 nm, and 1.9 nm,
respectively, in example 1. In the comparative example, it
was 3.9 nm, 2.5 nm, and 2.4 nm, respectively. The results
apparently showed that the burrs formed by the mechanical

texture formation method were more easily removed than the

burrs formed by the chemical texture formation method.

Next, the same processing as example 1 was performed

and the surface of the raw material glass plate lla was
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4.3 nmin exanple 1 and 4.6 nmin conparative exanple

1. Subsequently, the raw material glass plate was

scrubbed with the scrub pad 22 for 0.5 second

the neasured first difference (BH (0.01) - 5?6@3??“” Fhase
was 3.6 nmin exanple 1 20 and 4.1 nmin conparatlve

exanple 1. That is, in exanple 1, burrs were renoved

Sy URbiesl ghitthofthe Bosmb pa@l 2 XS deordsiirdddvienerintiersecting

I I urrs mere r ve b only a .
tﬁgﬁ%ﬁ r%tcﬁ\ﬂg) )i%m\)»l h%%:i}r é:a fet e d‘i eﬁéj gto f}gt ain a
sam@aedfok éxsa@ﬂnﬂg aHdr3w3ﬁ§Q€Q§altBQaEbr§§ate 1la was

di fference &BH 25 (0.01) - BH (0.4)) was 2
sirubked 1n9 Hﬁldlﬁ@§§é@P|v@|whuq@ éﬂ@mﬂa;tprqawhluﬁxtend to

O%Qgﬁﬂr at 's\éﬁlpv)éa%lre'cgh&)ar%%v% &x il P ﬁat %y ghgﬁ/e llrﬁgt

respect esults = appa
duméemence ﬂ@Hn&@ 0y ) t Re BReqioani)galbe float Wea ulbpyifRt iWdth the

Ee ? nor e eaS|Iy renmoved than the 30 burrs

SF6P Eaa§2 h¥26hénic A t8x CHPBPELST Halinsh 4mdt BEd inNext
bhgasa® vRr akamph ag 2as d -
Cthgasurfzgce of hg raM/ﬁgfg?%gsg ﬁggggg g?énT%H \iE O%é BA

(Pct) NaﬁﬁéﬁélSPmabélggrubbédtwﬁtbcmne @@UuﬁZp&dsZZ i3nna in

i gn tersectin the direction in_whic
? E%eg TéaegténgktogoﬁngﬁrgtlggnﬁF@mP&F gxan%?%hzreSUlts
showam/nﬁherwabngbaﬁﬁbbhﬂhet&éasﬂﬁiacécb%bQ%@ irBAwt B@terial
glrectlon in which the textures 13 extend to 5 obtain
a§ﬁnﬁﬂétFoﬂ160Hﬁ5Pan9eséiaﬁpPéd222Th@hﬂphsﬁerves as a

chEE§E§H§ep§§H Qgeoiémovgb %9'6L}rgeggr%n%ﬁ&%?bbﬁgsgrgbbing

scrub nmin exanpl e
lnnthﬁ dm@ﬁpananuwetexaﬁpteng thbedfirest idinf fiar endceh( BHe

H )) after scrubbing with the scrub pad
tégtgééSZ?S ﬁﬁ#gﬁélo exanple 2 and 3.6 nmin

conparative exanple 2. Such results showed that when
scrubbing the surface of the raw material glass plate
11a WRFRStHErecreBopad P2thQuEchcsebbésgayifh the scrub pad

gg%ﬁeééhﬁgrﬁégvetQﬁaﬁﬁﬂ@v§l Qﬂ1QH5{§5f5%f¥E“%§§h§W%s 4 and
5 and in examples 3 to 21, the pad material of the scrub pad

22 and the operation time were as shown in table 1 when
removing burrs. Table 1 also shows the 100% modulus in each
pad material. The first difference (BH (0.01) - BH (0.4))
was then measured. The results are shown in table 1. 1In
table 1, PU refers to polyurethane and PVA refers to
polyvinyl alcohol.
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in the direction intersecting the direction in which
the 15 textures 13 extend. Burrs were renoved w t hout
scrubblng with the scrub pad 22 in conparati¥er yational phase
exanple 3. In conparative exanples 4 and 5 and in
exanples 3 to 21, the pad material of the scrub pad 20
22 and the operation time were as shown in table 1
when renoving burrs. Table 1 also shows the 100%
ng%gl s in each pad material. The first difference
.01) - BH (0.4)) was then nmeasured. The results

are shown in table 1. Tn table I, PUrefers to

pol yur et hane and PVA refers to 25 polﬁylnyl al cohol , HO. 01—
e hrbon e faase, 12808 AoRRd M0 ua e
3;---1.50 CompteEialdPVAL. 5@0Fa 0 Conp. Eksec)

5PVAL. 5181. 30 Exanple 3PU1720. 60 Exanple 4PU1740. 66 (nm)

176068 Exanpte6PUt786-58Exanpte

%@171%6 35 Exanpl e 8PUL7140.52 Exanpl e 9PU17200. 47 1-°0
Exemp| Ex 10PUL7600468 Exanpl e 1L1PU1770. 56 20 1.40
Comp. Ex. 5; PVA 1.5 18 1.30
Example 3 : PU 17 2 0.60
Example 4 PU 17 4 0.6606
Example 5 PU 17 6 0.68
Example 6 é PU 17 8 0.58
Example 7 | PU 17 10 0.46
Example 8 PU 17 14 0.52
Example 9 . PU 17 20 0.47
Example 10 |  PU 17 6 0.68
Example 11 |  PU 17 7 0.56
Example 12 E PU 20 2 0.30
Example 13 g PU 13 2 0.32
Example 14 |  PU 13 10 0.48
Example 15 ; PU 9 2 0.43
Example 16 E PU 9 6 0.56
Example 17 i  PU 9 10 0.41
Example 18 5 PU 20 6 0.45
Example 19 g PU 20 10 0.44
Example 20 |  PU 20 20 0.45
Example 21 é PU 20 40 0.40
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Exanpl e 12PU2020. 30 Exanpl e 13PU1320. 32 Exanpl e

14PU13100. 48 Exanpl e 15PU920. 43 Exanpl e 16PU960. 56

Exanpl e 17PU9100. 41 Exanpl e 18PU2060. 45 Exanplg; ional Phase
19PU20100. 44 Exanpl e 20PU20200. 45 Exanpl e 21PU20466

31 PCT National Phase The results of table 1 shown

that in conparative exanples 4 and 5, in which the

100% nodul us is 1.5MPa , the first difference (BH

0.0 4 ectively 1.4 5 nmand 1.3
gn1a%§ehfg ug?ﬁ b ?%gl ﬁ$§%ﬁgpet%§FePF SREREVFEF L Vi
eaxapmbes43aha 2], 1hh%hﬁbh3&h@iﬁb@pe%%@uﬁﬁﬂ 1@010%NPhd the

4)) was within a range of 0.01 and 1.0 nm an
ftlﬁé bGF?§e\KEP€etH§§ KemBded -~ PHe (Pedult yashowsperttawely 1.4

h f v enpy by setting the, 100%
n%ogﬁggg{ésﬂgggpﬁ Bgéber?g u%éggh$ u¥ﬁ% WOFF eReFfigY pad
rbmbwedn DBnh amxbdfl &Fa3 . tdhel abone erbodi AEREeABNCHE (BH

[ fied_as described below 15 To satisfy
Hﬁggit?r§§'§8aaéé "BEcPEFALPoR- F@8P&t 8ficd U1 and 1.0 nm,
ahﬁaﬁhée§h§§§”ﬁ§reaegu5h?eﬁb%@dre epe£?£t§h§howed that
information recording medium a c en ca

therbngraeneng Eféachenelmayemevegebyosagglnﬁ t?e EQWO
t t the texture
Bt St 35 rR B drapadede PBenEhBefparechibgeBarnget een

processing of in a's
3Thrdchenmpal strengthening treatnent refers to a

treatment for ion converting a nonoval ent netal ion
such
The above embodiment may be modified as described

below.

To satisfy impact-resistance, oscillation-resistance,
heat-resistance, and the like required for the information
recording medium, a chemical strengthening treatment may be
performed on the raw material glass plate in a step before
the texture processing or in a step after the texture
processing. The chemical strengthening treatment refers to
a treatment for ion converting a monovalent metal ion such
as lithium ion and sodium ion contained in the composition
of the glass substrate to a monovalent metal ion such as
sodium ion and potassium ion having a greater ion radius
than the above ions. Further, it is a chemical
strengthening method for applying compression stress on the
surface of the glass substrate. The chemical strengthening
method is performed by immersing a glass substrate for a
predetermined time into a chemical strengthening treatment
liquid in which a chemical strengthening salt is heated and
dissolved. Examples of chemical strengthening salts include

potassium nitrate, sodium nitrate, silver nitrate, and a
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as lithiumion and sodiumion contained in the

conposition of the glass substrate to a nonoval ent

metal ion such as 25 sodiumion and potassi UMpOR.tional Phase
having a greater ion radius than the above ions.

Further, it is a chemcal strengthening nmethod for

applylng conpression stress on the surface of the
m@ﬁé§§eseﬁsﬁﬁaﬂ@asthéW@h@ﬁl@@E $heeﬁgsheﬂmagcemethmdels

b t te for a
CBAGLBREBEcbue P o g8 sos substrare To g0 T
1BrpaéﬁéﬁhblylaUtémpérahUQB aowbemteah %héeaggﬂ%&kagn point

salt is heated and dissolved. Exanples of chem cal
oft kbAghAbarhglsaft shenglade spbsasstenbyi kbatie, 590dioumso°c,

i , and a 32 PCT National Ph
bR Bre%\%?%gg‘gir?&% 5ETPREAE HESE O UBBEARBET CPRe

st rengi he eat nep
s FEERSLALNLRCLrLDERchem ¢al st LePgLge, 280l FECLIREE.
tdmpéoatuﬁe power thént brenatietbaktieh pBendl 88Sthe material
substrate by about 50 to 150C, 5 and nore preferably,

théh?eﬁb@$&tﬁmbsbfatﬁebzhehpuall5QT¢£HKﬁ¢Kgﬁaﬁp substrate

t 0 4
%éﬁ%&?@ u?%fﬁ%%%?ngﬁ%n fﬁ%gagszrFﬁﬁnCB8Wﬁ?aéfSFH@“gthenlng
pratessal IfoftHde gimsssubstdatady AupdBdGird Neower
glass substrate, cannot be sufficiently treated in the

ﬁ%n?%%ld%??%ﬁb%%%n?%bnﬁooﬁrBb%s@at$¥l@heofehb@raﬂaﬁé

L‘?t?(é:?ﬁ %H a r@t &\C I \Aersglt%%gs%‘-{baﬁ di storti 0{13%()' nt

di@Eogi@diSwmﬂDslﬁrﬁ@éﬁgcbfﬁrYg bene dipémi t&d %E@nﬁf‘ﬁ@ﬁgﬁbng
t he chem cal strengthening treatnent.

L53Ubbihg step of the enbodinent is a step conbi ni ng
a process for renoving burrs and a so-called washing
process, which is a process for renmoving foreign
mat efhal scaditerreg $toep hef sulé acmbod indret r asv aasespal

cé&ggﬁ&ng a process for removing burrs and a so-called
washing process, which is a process for removing foreign
materials adhered to the surface of the raw material glass
plate, but is not limited in such manner, and the process
for removing burrs and the washing process may each be
performed in separate steps. In other words, in the
scrubbing step, the washing liquid does not have to be used
and only the removal of burrs may be performed. A new
washing process may be provided in a step before or after
the scrubbing step to remove foreign materials from the

surface of the raw material glass plate.

The correcting pad is not limited to the scrub pad 22
shown in the embodiment and other pads may be used as long
as the raw material glass plate is scrubbed in a direction
intersecting the direction in which the texture extends and
is made of a material in which the 100% modulus is 3 to 40

33



20 plate, but is not limted in such manner, and the

process for renoving burrs and the washi ng process

may each be performed in separate steps. In ,

words, in the scrubbing step, the washing |ig%?§£86€?l Fhase

not have to be used and only the renoval of burrs nmay

be perforned. A new 25 washi ng process nmay be provided

MPa.a Shepebefereasrlafigeas the sorubbthggspeg iheets such

Jenmove f%reignhnaéerials fromthe surface of the raw
&FCRFRESas S5 REE T STRE Yo & d&MAYE Spad s egmple, by

skoiriibbe d gt Qiﬁ:heaﬁcéBQaB@Qez%ap%o s%l'i%g' Rt hee correcting

enbodi ment and other pads nmay be used as |long as the

ppawuganer the g§easurpl archiines orublyetainmad 1¢i sectibiring with

[ ct.ing:the_direction_in which the texture

%3 PERGE %ﬁgglbg ﬁ%dgggf CRIRECEE PP whi ch the 100%

nodulus is 3 to 40 33 PCT National Phase MrPa.

Therefore, as long as the correcting pad neets such

requi renents, the burrs may be renoved, for exanple,

by scrubbing with an abrasive tape serving as the

correcting pad using the texture nmachi ne or by

manual |y scrubbing with 5 a sponge serving as the

correcting pad. 34 PCT National Phase CLAIMS: 1. A

process for manufacturing a glass substrate for use

in an information recording nmediumthat is

manufactured 5 by polishing a surface of a disc-shaped

gl ass substrate and then performng texture

processing on the surface, the nethod characterized

in that the texture processing includes the steps of:

formng lines of texture on the surface of the gl ass

10 substrate extending along a circunferentia

direction of the glass substrate by performng a

mechani cal texture formation
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met hod in which the surface of the glass substrate is
supplied with an abrasive slurry while an abrasive

menber slidably contacts the surface; and 15..¢ y.tional phase
correcting the shape of the texture by renoving burrs

formed on the texture during the formation of the

texture; wherein the step for correcting the shape of
CiAdMSexture is performed by using a correcting pad

made of foam of a synthetic resin having a 100%

nodulus of 3 to 40 MPa 20 and scrubbing the surface

of the gl asprodbsikr abe Wwahlirhle Gankest i1gsRaduditdate for
direction intersecting the direction in~ which the

ugextir NexpnépgmatonThecastiod fiedimenthadt disi mgnarfactured
i,n L 2 rdi di_um gl ass, sybstr at S
o R A T2 CEhaF ot Brrred A Cndloan Atg) rete and
thandpesfoohihbeteqruget pRgcepadnigs o0 the Edrfdcelh@he
met hod for manufacturing an information 30 recording
mﬁEEPQnFaﬁaégtgabéﬁéaﬂe ggaé|5hﬁeaewﬁuépapﬁpge§§lzg includes
tgpBasaepgrbged in that the correcting pad has a surface
including a plurality of holes, with the hol es having
a dfamping 6find8 vb 66xgnre3bnPCReNatirdnak Bfiasded4glass

slﬁgt¥§£20d ggr nanuf?cturingaan i@fornati n .recording
me

Fhf g1 585°00H8Y r af @ gsa cFAF BB PReRAY 3ondigpction of the

gthaknmBubstoaBe Bhapaetsrhmifng hNmbBBLENERE1SHELRGEeOFormation
the 5 glass substrate is scrubbed with the correcting

mabRogdyvep whichpehefsprfaceoosetbadglass Fhbsheahedisor
tYEL RO AN, ) t] ecpLein Lumgla

B T T P BT T e SRR 4T P g Bmoer

sthdehtyecoueactn thatsthBacerrending pad is nade of a

i ) f
Egﬁg%g%;%%f%gggﬁh%ﬁ%%gg%?9gl@§engégggreo£y removing burrs

formed on the texture during the formation of the texture;
wherein the step for correcting the shape of the
texture is performed by using a correcting pad made of foam
of a synthetic resin having a 100% modulus of 3 to 40 MPa
and scrubbing the surface of the glass substrate with the
correcting pad in a direction intersecting the direction in

which the texture extends.

2. The method for manufacturing an information
recording medium glass substrate as claimed in claim 1,
characterized in that an Asker C hardness of the correcting

pad is 40 to 70.

3. The method for manufacturing an information
recording medium glass substrate as claimed in claim 1 or 2,
characterized in that the correcting pad has a surface

including a plurality of holes, with the holes having a

diameter of 48 to 60 um.
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recordi ng nmedi um gl ass substrate as clained in any one

of 15 clains 1 to 5, characterized by a washing

process for renoving foreign material fromtBer yational Phase
surface of the glass substrate is perforned before or

after the step for correcting the shape of the

texture. 20 7. The nethod for manufacturing an

informati on recording nmedium gl ass substrate as

clai ged i n ofc . _cl ai tao .5, characterized in
that the g?%prgﬁ%gbFP%&%%ﬂy%%Hﬁﬁﬁﬁéké“b#- gqé;&QHe
resesdd ngc mekl ipad gaa sisheubetireatd g Qadnd imdniidesmd of
cgcr,ubbin step for scrubbing the surface 25 of the

PAES dubSt Pat EPRTARTERE 286k dB JARt Bilar $ i deorad gre
gmaker kabskehbng remvedphbeamiihe Stglref %‘;oq:lr%f tti%é[ i%lgﬁissover a

substrate in the scrubbing step. or

timeordi Agtwedilusegbasls .substrate 30 manuf act ur ed

t hrough the manufacturing nethod clained in any one
of clainms 1 to 5, characterized in that: when a

predet er ntRedme@goantelr mRAUFUHAGE nYf ahhendl?s®ition
substrate is nmeasured with an atomi c force m croscope,
rererdgnponefabmodapsphaybsareseor st hd apmedetier ainyedne of

j is. refe ref erence,area, the.area .
ISt Bl ThebhftehleRleRa, 4R SRR nR byrsGELing eng is
madxt ufeaafoayg afphasehpaeakkelinto the surface is

referred to as a neasured area, the ratio of 5 the
nmeasured area with respect to the reference area i s

reprgsent eebye8nbgatrbRmbahir8ctBRE ng@aR0ShibeRadt on
which the bearing ratio (BR) is 50%is referred to as
racpefiépgnpedipmagbasy prhferatewhschlahmetesnupeyi sne of

t,a.posit] e..bearjing,ratio (BR) is an
C%% T?rér§8v§ru295§@§@§§?i58r8 e?rgagPé“gspggﬁsﬁguisa
rghanéng afidréiégghhatepiml hérometaeepaerpktanest enthglass
measured plane is represented by a bearing height (BH
S¥55 V1= et & RSF X rGsBRESTE! OF BAFPT he Step for

correcting the shape of the texture.

7. The method for manufacturing an information
recording medium glass substrate as claimed in any one of
claims 1 to 5, characterized in that the step for correcting
the shape of the texture uses a scrub pad as the correcting
pad and includes a scrubbing step for scrubbing the surface
of the glass substrate with the scrub pad, burrs and foreign
material being removed from the surface of the glass

substrate in the scrubbing step.

8. An information recording medium glass substrate
manufactured through the manufacturing method claimed in any
one of claims 1 to 5, characterized in that:

when a predetermined region of the surface of the glass

substrate is measured with an atomic force microscope, the
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recogni zed in a range of bearing height BH (0.01) to
bearing height BH (0.4), and the difference between

the bearing 15 height BH (0.01) and the bearipg Rei ght: phase
BH (0.4) in a state in which the burr is renoved from

the texture is 0.01 to 1.0 nm 9. The information
recording medi um gl ass substrate 20 as clainmed in
agpai st @hﬁFQéﬁé?ﬁ@édeﬁnrﬁﬁapnwh@nrﬁﬁ@rb@drtngasaﬁlo

(BRSBTS B B Aol BT LA A
obtained by cutting the texture along a plane parallel to
the surface is referred to as a measured area, the ratio of
the measured area with respect to the reference area is
represented by a bearing ratio (BR), a position at which the
bearing ratio (BR) is 50% is referred to as a reference
plane, a plane at which the texture is cut at a position
where the bearing ratio (BR) is an arbitrary value (X%) 1is
referred to as a measured plane, and height from the
reference plane to the measured plane is represented by a
bearing height (BH (X)), wherein the presence of a burr is
recognized in a range of bearing height BH (0.01) to bearing
height BH (0.4), and the difference between the bearing
height BH (0.01) and the bearing height BH (0.4) in a state

in which the burr is removed from the texture is 0.01 to 1.0

nm.

9. The information recording medium glass substrate
as claimed in claim 8, characterized in that when the
bearing ratio BR is in a range of 0.4 to 15.0%, the bearing

height BH (X) changes in a linear manner.
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