PCT National 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
present invention relates to a glass substrate that i sparseftilonkn mAse

i nformation recordi ng medi um such as a 10 magnetic disc, a nagnetic
optical disc, and an optical disc, for an information recording device,
such as a hard disc drive, and a process for manufacturing the same. Mre
specifically, the present inventioﬁE$%$%f%%O¥o a glass substrate for an
information recording mediumformed with a 15 plurality of textures on a
surface thereof and a process for manufacturing the sane. BACKGROUND ART
20 Conventi on&lhyS &UReGRATEC FORs d NFRRMAR 108 &EEORYINGOMEDANM ANGr mat i on

recordi ng nmedium is u i Si gnetic filmon the
surface of a disc- shgggéEgﬁgsE%gu@éypz%gﬁ%$ﬁ@%g#§g%%égﬁétrate is subjected
to ars abrasion process to snooth its surface and enable high 25 density
and | arge-vol une recording required for the magnetic disc. A head for
readi ng i FFeriBt bt t8lPore easily adhered to the magnetic disc when the
surface is snoothly polished. To reduce such adherence, a texture
processing is performed to forman appropriate anount of protuberances, or
a 30 texture, Dmetheesaent acevaitidtie gébhssesubstsajeade. gubstdapaneset

Laid-Cpen.Pateqé_fublicatio No. 2002-1175%23. T%@ical conventi onal nethods
for proces3ing™a'text Ut Jﬁéoﬂf&?‘fbﬁ%l TPRASE T AT e a et 28l Stexture

for mui omagidere antk@, dAeghaiead sexisse dosamtion srthod; cTheqcheni cal
texture
: for an information recording device, such as a hard disc
drive, and a process for manufacturing the same. More
specifically, the present invention relates to a glass
substrate for an information recording medium formed with a

15 plurality of textures on a surface thereof and a process for

manufacturing the same.
BACKGROUND ART

20 Conventionally, a magnetic disc, which is one type of
an information recording medium, 1s 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-

25 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

30 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



formation nethod is a nethod for formng a texture by etching the glass
substrate by, for exanple, imersing the 5 glass substrate in an etchant
cont ai ni ng aqueous acids and al kal i ne agueous sol uti onscT Thei st haniseal
texture formation nethod is a nethod for formng a texture by supplying
an abrasive slurry to the surface of the glass substrate while slidably

tacti brasive tape. thereto 0 using a texture machi ne. Conparing
fﬁg 2heh?g§FTP§§Fu?e ESWﬁE?}oEeﬁEPHSd aﬁ@aﬁﬁgn fEchari éaF eexture formation

net hod, thecghamteal tbexhveerotRRIBLHORFBLAC Hias é%béﬁ%@ﬁ“@@&%@ygr the
nechanlcal 15 texture formation nethod in that the formati on of the

texture |§Oﬁ@ﬂél@asmﬁyh@ér@ﬁea vathodnfpheforhénghantexinret hg cheni cal

t ext f th in the tec |qu for rsing the glass
subst 1 at cor b Ens Bt ARARE. CERGC T bf mat T onC6r “APERtar SRR Fondc clrat el y
contrd | i ggasbes@Bsshape of hheetextntecbat@xhiagebyudbhiki gulitis and

Particul arl to achi eve hlgh density and | arge-vol une recording, the
texture nﬁ%ga%éU% aquAPESr APSHBpenand Hee eweidniisheretidirover the entire

surface Ofolgr 9hASREHDS! (818 nEURLACEor EBEmIRGNANLCAL Lexpyre Tormation

met hod i s nore advant ageous an the chemc texture tlon met hod
in accura$epglycngtaolabngsihe shapeyotothhetemtﬁaee tiowener glabe
e for is more likely to formburrs, which

h |
o bRt PRE T S BB 0otahPaalThE bnsblasfus krbot hantehe

chemigal texhyre tégf@g@lﬁgcngﬁ@pd and thus has a problemin that_the_
shape of the texture tends to be uneven due to such burrs. That 1is, in

the case of the chemcal texture formation nmethod, 2 PCT Nati onal Phase the

surface of theC@%ﬁ&?iﬁ&b§ﬁéaéﬁé$f¢aih€8§€ﬁ£gaké¥magygglMethod and the

mechanical texture formation method, the chemical texture
formation method has an advantage over the mechanical

15 texture formation method in that the formation of the
texture is more easily carried out. On the other hand, in
the chemical texture formation method, in the technique for
immersing the glass substrate into the etchant, the
formation of a texture while accurately controlling the

20 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

25 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
30 abnormal height, on the textﬁre 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,



etched and thus burrs are less likely to be forned. On the other hand, in
the nmechanical texture formation nethod, the burrs tend to be forned by
stress applied to the surface or 5 non-scraped secti onssawhes: i$6kapinAge t he
surface of the glass substrate with the abrasive slurry. Therefore, in the
mechani cal texture formation nethod, the formation of burrs is an

i nportant jssue._ 10 The present invention focuses on the problens existing
in the prfBFf SrEfa¢e ¢% Wi oBfaet drPeheapresent thavEREieAllvo BFEUide a

glass substeate loa @.dnborrRlLon [ecor dipg)y Tegi y £RABLe ol SURPT €SSing
d a pr%cess o]

the formation of burrs on a texture an r manufacturing the

sanme. 15 SUMARYCIGE, THE tINVENTCION: Toa Aché giver¢ hEoabaveonbpecthodpnehaspect

of the present _invention is a process for manufagturing a gl ass substrate
20 for USBITRS aFCTh of et i BT PELoy i figt Ti6ti G | hat T8 hARUPAELSrBAoby

pol i sBi ngnén syt fased ode @ th € -whapes: 8hassy swbsttatecandrtpen pesformng
texture processing on the surface. The texture processing includes the
steps of SYothTalke |THeES Pte akexdiive shuthe. sUifeass wfe t Hao ditess 25

substr at i ang ' epti.al direction of.the | ass
substratgmﬁéﬂ%gg?%?Q?%g aeﬁég éﬁ%@%?ﬁt%é%ﬁ?%’f%¢%a ?%%ath%?h%%g?%rﬁﬁich t he
surface ofstde ghasstsubsigaie. is supplied wth an abrasive slurry while

an abrasive nenber slidably contacts the surface, and correcting the shape

of 30 the texture by renoving burrs formed on the texture during the

formapi on of thes texddf: IRRLOTSECtoONsOf She5hapeoy, i ey fexipLe is

perfornmed by using a correcting pad nade of foamof a synthetic resin
havi ng a W00%eroeitd s aft 3 tIe 3 sPEN Méiemtalo fPHase present invention

to provide a glass substrate for an information recording
medium capable of suppressing the formation of burrs on a
texture and a process for manufacturing the same.
15
SUMMARY OF THE INVENTION

To achieve the above object, one aspect of the present

invention is a process for manufacturing a glass substrate

20 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

25 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

30 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



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. 5 It is preferred that an Asker C har dngssa®fonkhernase
correcting pad be 40 to 70. It is preferred that the <correcting pad has a
surface including a plurality of holes, the holes having a dianmeter of 48
to 60 Mn referred that the surface of the_glass substrate is

scr ubbed ﬁptWP?h nd18CEBPPeRei hgcpadréeer aft Fhe gfagst subatgakentdthit s

preferr edtht@a&ow@cwﬁ@eggangnpédd%ee@@sm&nee}g@&g pRet Hé?écf—.?ﬁh 't

is preferred that a washing process for removing 15 elgn material from
t he surfate whithethéassxsubsteatentie. performed before or after the step
for correcting the shape of the texture. It is preferred that the step for
correcting the shape 20 of the texture uses a scrub pad as the correcting

pad argl includes assgrabbingdsten:fen AskubbEngat-hgesyrbacenaf the glass
substrate with the scrub pad, with burrs and foreign material being

renoved f?@ﬁf@ﬁél@@rﬁééebéf4@hEOgV@ssIQMﬁﬁHQEﬂﬁﬁi?ﬁdkﬁh%@ﬂﬁbblng step. 25
A further 8§PSEEE§% %Q& Hé?sgn%ukP%ggt%RQluﬁ ?ﬁe QrogiLo O%eﬁoigéng

medi um gl ass su e manuf acture rou ove manuf act uf

net hod. Wea Bol®sedeyenyi aedispatop of @88ﬂéf§@eugf the gkagscsubsthate is
30 neasured with an atom c force mcroscope, the area of the predeterm ned

regi on i sthetethedstofaseact etee eptesarsahst heteat easofulabedt wptanehef the
textyre obtained. b cuttln the_.tex | o | ane parallel to the
surfgbe |sére ATVCR Fﬁﬁgﬁbflgﬁ%? ?ﬁag & Eg ﬁ%g ﬁgéd ;&édjsthe rati o of
t he nEaSUpEQf@fﬁ@dwtﬁﬁt the correcting pad be made of a foam of

urethane resin.

It is preferred that a washing process for removing
15 foreign material from the surface of the glass 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
20 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.
25
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
30 measured with an atomic force microscope, the area of fhe
predetermined region 1s 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



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 5 the texture is cut @ir 8aQskl i@Aswhere
the bearing ratio (BR) is an arbitrary value (X% is referred to as a
measured plane, and height fromthe reference pl ane to the nmeasured plane
is represented bg bgarrn hei ght (BH ( % The presence of a burr is
recogni ze@%i A BFSHEEYof TBRar FRG 10 ﬁ@r@ﬁt Be W@aéTye?oaﬁéérWﬁéhherght BH

(0.4), ange&ﬁ@ctdtgf@ﬁ@ngngFEM@QHaEQ§ QEaEb?%eQEhQQE B gobgé}éﬁgd the

beari ng hei ght BH in a state in e burr is” renove romthe
texture isabio1( BB)l 8 positboBREEFVDESTREPE| Dha OEnTHEaDRAWBISS Fsg. 1 is a

front vre shomnn g ssg substrate for an |nfornation recor ding nedi um
according Yo the' %F%g Rt “Pnventi DRICEBNEFGPL2"FPs 3 BLARRaEFc"OiEl showi ng

a scrubbi pge deykegre FbkOcud(ad éSp@s§€B@Ha®h§r¥'@Mé558$k39 argtabe seen
from the side of a texture machine. 3(b) is a schematic view show ng

a state séBR) fEonentAELiEBALY ofathe K%xture neéprned 26 FBga ®weapursda
schemati c e )t [ nechani cal, texture
fornatroanéﬁ dQR&Lﬁg%Eﬁ§b?£ém' M%rgggggéc§ro§ $E§|g§/€ Akehear8hgY i ne

4B- 4B of plgned{a)repirgsedfe]d bg a bcossngectignal (Biew) pkemrrad ong |ine

30 4C-4C of Fig. is a schematic vreM/shomnng the texture

formed DY &°¢ %%1%glat%&%ﬁresf%ﬁﬁ%ﬁ?bﬁeﬁe%%oﬂ rgpge efikearskfematic vi ew
showiing thei sextumedrem Sc&PNethgnali FRESEH (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.
15 BRIEF DESCRIPTION OF THE DRAWINGS

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

20 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.

25 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

30 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




whi ch burrs have been renoved. Fig. 7 is a bird' s eye view taken by an
atomc force mcroscope (AFM show ng the texture on which the burr is
formed. 5 Fig. 8 is a bird' s eye view taken by the AFM xitomitignat hatext ure
fromwhich burrs have been renoved. Fig. 9 is a graph show ng the

rel ati onship between a bearing ratio BR and a bearing height BH 10

DETAI LED DgSCFIgTICN OF T;F PREFERRED EMBODI MENTS A first enbodi nent of the
present i AU&HEI BHTOFI 9 RGwPBE” H8LeYFHed with reference to the drawings. 15

As shown in Figigl, 7ansi af i patkosyeeedi pgkERALYMinOkassisubstrate 11
(hereinafter referred to as "glass substrate 11") is disc-shaped and has a
circul ar Rofecsgone (RRHY) cehteingheheofexTheegbaswhsaghsthatbutt is obt ai ned
by polispgggegnd machining a raw material glass plate cut out 20 in a

ro

di sc- shape m a sheet of glass plate. The raw nmaterial glass plate is

made & a nul Figonponens gl a8Ss nayer vabwstgReasb§othel ArR §hassng
alum nosi]jcate glass borosilicate glass, or crystallized 25 gl ass
manuf act utR8 tR¥bUEH BT oul i Gl NBEL S ahavanbraw THBPKSd; a redraw met hod,

or a press method. Eu{§2$r?r§ﬁh_Q@é%?ﬁ?;@ﬂet?éi%%foﬁéﬂ?%f%%ggegﬂ Lhe raw

material glass plate, pfurality o xtures are on a surface
of the glhssrsupsrabtie BA.addhestlexduirg U8igachBextend in 30 lines in the
circunferential direction of the glass substrate 11. A magnetic film a
protective filmand the |ike nade of a nmetal such as cobalt (Co), chrom um

(Cr) a10and i romETE)LE®IDEST R F1OY0ON f:‘OEf Of Hive Op i i e 1S Ui iesisr it e 9! ass 6
PCT Nati onal Phase substrate 11, which has the textures 13, to obtain an
A first embodiment of the present invention will now be

described with reference to the drawings.

15 As shown in Fig. 1, an information recording medium
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 ?late cut out

20 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 gléss, borosilicate glass, or crystallized

25 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

30 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



i nformation recordi ng medium such as a magnetic disc, a nagnetic opti cal
disc, and an optical disc. 5 The glass substrate 11 including the textures
13 preferably has a mcro wavi ness height (NRa) of 0.20amv@rionkessand a
surface roughness (Ra) of 0.5 nmor |less. The waviness height (Wa) of the
surface in this case is preferably 0.5 nmor less. In the present

specification, 10 the m cro wavi ness hei ght NRa_i ndi cates a val ue nmeasured

by scanntWgShrpredet ertitheld Ry shcoferherear facetasPhbaini 88 | ght of
i ; 0. d.l1. 1 :
measur i ng; MeYehePg NS, &2 r @f n HEh UM ¢ %u@ﬂ ad é.@?%g%%%g ?kéa/V?EMIZOO)

t hr ee- di nensi onal surface structure analyzing m

manuf act unednélyiZygot Corpodbs¢ pnandbasi optacky, dibke. surface roughness Ra

i ndicates a value neasured with an atomc force m croscope (AFM . The
wavi ness hei ght WA indicates a val ue neasured by scanning a predeterm ned

regiom of the spsfacesyséngswhite 11 ghtcofiaimpasnei pgxvavelengths (2) of
between 0.4 and 5.0 nmwith a 20 nmultifunctional disc interferoneter
(Opti fl atDrYEpAREY had 2 byl PhaseaWeresx [Cot pot afida) ¢h @h2 ghass

substrate LCr Vi hess, . hei ght t he surface,.roughness
Ra, and t%%&%%ﬁgagsg%%&e%gﬁ?%?e%%{Eli%ﬁl%EI9/!\???mt%]é ﬁ%‘?‘%ht of the
mcro wawanbsss exeesgst 02 nmanthdé heustddacen ronpghnesse Rasexceeds 0.5
nm the surface is determ ned as being rough and having | ow snoot hness.

This is dePtTFIne fhet That® i i 3ecent! ithcomPaSsit recsridilg iedia, the
di st agce Het weah-d hea Bthsdu frace;of e i Mfpsimtid o eﬁ%@% ﬁ@é{}%&?&%and the

head has a tendency to be closer to achieve furt ensity
recor di nggcamtieing hie tieedk trroveisn v ered hen i off orlmat $wonfaceceos thagwinedé um  t he
head is aib,l e to follow the elevation 7 PCT Nati onal Phase
ight of measuring wavelengths (A) of between 0.2 and 1.4 mm
with a three-dimensional surface structure analyzing
microscope (New View 200) manufactured by Zygo Corporation.
15 Similarly, the surface roughness Ra indicates a value
measured with an atomic force microscope (AFM). The
waviness height Wa indicates a value measured by scanning a

predetermined region of the surface using white light of

measuring wavelengths (A) of between 0.4 and 5.0 mm with a
20 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
25 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
30 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



di fference of the waviness even if the waviness height WA is sonmewhat

| arge. However, if the mcro waviness height NRa and the surface roughness
Ra are large, the head may not be able to follow the ep@vahiradidfgeence
of the mcro 5 waviness or may not be able to junp over protuberances, and
defects such as being caught in or inpacting protuberances frequently

occur. On_ the other hand, if the snmoothness of the surface is 10 extrenely
hi gh, thedhéhBr8AReres toCtHRVINPFECEVER ihethAf BAHARREA PE&OPE Hg #edi um

and def ectsnsight ag, POL bei gk abl & fotﬂ@vrﬁiépgr\?ﬁpiﬂ?%s %&Pﬁ%%gﬁym%; | t he

textures 13 are formed to reduce the contact area w t he e
snoot hi ngatetker $actaoeé rbhegghass Babsterafergd, Aseshewd hhyi noki ge 8, the
surface of,  the gl ass, substrate 11 fornmed with the textures 13 has
protuberaﬂ?i@ Eﬁaﬁ%ﬁlﬁytﬁh§u%§?3ﬁF?8pl_lfg%ﬁﬁpcﬁePéhF ¢ TAFEOsmmot hes the
surface Wakieneedust ngay COBE ast abea Wht huhsBeEL bHPothBehgadesBY shgduci ng
the contact area with the head, the texfures 13 suppress the 20 adherence

of the heddfefth Pechers holntecsughhceénoprt hwpachingmatponbeesordsng

medi um F?%%ggé%%%ﬁe?%§§£ures 13 provide high magnetic ani sotropy and

coercive information recording mediumis formed fromthe

glass substrate 11. This is thought to be because the atons of 25 the

metal formng the magnetic filmare oriented in an orderly manner in the
side surface of™tHeStekEer 3and, 1 pkbeessorbhneanuphctei Rgrfneegiass

substpat e Fbme OV DEn EXPhai medy 39, dh s@t@SéhéuQﬁfg&s. L$ fRQuUfactured

t hrough a machining sStep, an edge beveling step, a lapping step, a
pol i shi ngingeepat bomastdond st@ppedindna dedt de feptocesshngs shep. b8ing

able to mecve thereon may occur. Thus, the textures 13 are
formed to reduce the contact area with the head while
smoothing the surface of the glass substrate 11. As shown

15 in Fig. 8, the surface of the glass substrate 11 formed with
the textures 13 has protuberances shaped with substantially
equal heights. This smoothes the surface while reducing
contact area with respect to the head. By reducing the
contact area with the head, the textures 13 suppress the

20 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

25 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.
30
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.



PCT National Phase In the machining step, a disc-shaped raw material gl ass
plate including a circular hole at a center thereof is fornmed by cutting a
sheet of glass plate using a cutter nade 5 of a cenent egbrcasbicde) Ohase
dianond. In the edge beveling step, inner and outer circunferential edges
of the raw material glass plate are polished so that the outer dianeter
and i nner dianeter have predeterm ned di nensions and so that the corners
of the inner and outer circunferential edges are 10 polished and bevel ed.

In the Iapplnglﬁtgﬂ? A= LAPRL A Q£8695§ a§58€££8§3§dr8Q m598¥ﬂgmgg§ggrlal

glass plate wt appi ng apparatus to ~correc he “war
mat eri al glass pmaludasgaambbkeul&rsbol@aatthecéamEHatBékabfghass pl ate
beconmes a_substantially, flat plate. In the polishing step, the abrasion

process |§Or%% f'O¥ nedt bh"¢hd 7 ﬁ?ﬁa?@rgé?sﬁlﬁéétﬁlBﬁéngnaaCBFE?élmﬁ9eof

steps JUsi 9g & PahésREACAPRANAtYS §PamdRet h tihe purd ace fve thgy raw
material glass plate. In the washing step, after 20 bel ng subjected to the

abr asi on @t@@essnn¢heam®mPW§$Er¢arcugf%$$npialeedgeaasﬁedhanrawa washi ng

liquid to L€ prei terials fromthe surf of t

substrat e’ %%c assg%%%glver%g%oi%g%%éag?v%hﬁgmgg? °Y ﬁrdﬁﬁ?meﬁgrln t he
texture pm@esrsm@g @i@ﬂetéhehéeé(tplf@d@t@ﬁeﬁﬁedSduﬁ@ﬁé%ﬁsda@ﬂ thecghass

pl ate, which surface is snobothed in the polishing step, to formtextures
on the subPACEHICEHeOT rBIF it RPT NG| A5 P| @t BCUThP sehhhat aeduresathe

gIasqosubggifgﬁ%dTgﬁat@%%#Igoprocess is performed mainly in two 30 steps,

a texture formng step rmng the texture and a scrubbing step for
correcting the shape of the texture. The texture formng step will now be
expl ained. In {h theF¥§é£%%é(g%%pf%] f%pping process is performed on
the raw material glass plate with a lapping apparatus to
correct the wérp of the raw material glass plate as a whole
15 so that the raw material glass plate becomes a substantially
flat plate. In the polishing step, the abrasion process is
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
20 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.

25 - 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 1is performed mainly in two

30 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



texture formng step, due to the nechanical texture formation nethod in
whi ch an abrasive slurry is supplied to the surface of the raw materi al
glass plate while an abrasive nmenber is slidably contagiefatheeet@asthe
lines of 5 textures are fornmed on the surface of the raw material gl ass
plate. In the nechanical texture formation nethod, an apparatus known as a
texture nmachine is used. The texture machine will now be explained. 10 As
shown i n EEFSUrS(APrRARI3EHFP: i AUBhECt BREUREChARARRAe LeKRBIFPaw mat eri al

gl ass plakg hdaibs hLALADLY wAUBROLhedLDY .3y sPLAdLe, (agl sapgwﬂad fopair of

rollers 31 Is arrange sides o Re raw mat &ri &l | ate 1la
15 so as tbef avefeaeho6t hbe and mandwieh gmessamﬁﬁaéewhaﬂeghass pl ate 1la.

Each roIIe 31.is supported by, por t menber (not shown) in a freely
rot at abl e® ﬁﬁé?eaBSﬁ ) l?o?ifgaﬁfghSPPtégtﬁﬁdtéﬁfégas FAca lF&H?aP

directj ontekttibes haw mBLREHAbnOtASSsRLahec1da. +Bet Baj,ohkersi3dl 8igss
arranged 20 so as to be novable toward or away fromthe raw material gl ass

pl at e 11aplﬁ¢€apéﬁmﬁﬁﬁnmﬁﬁhaﬁﬂQﬂlmf%ﬁi@ﬂﬁeﬁwEmnt&pmmmﬁﬁhOds arar r anged

bet ween t e, of the raw material ass |ate 25 11a and the
correspon%?ﬁ%yéé kg%ﬂ% %ﬁegt5%§£%ﬁﬁbe?gé aPFS ged so as to pass

bet ween the surface of the raw materi al glass pl ate 1la and each roller

31, and nove from the upper side to the lower side in Fig. 3(a). Abrasive
slurry is suppTF%dt?¥BH¥% @%ﬁ%%??n@l%%cPPBnb?nﬁﬁpéﬁéﬂﬁ§ to 30 the space
betwggn the tape nenber 33 and the surface of the raw material glass plate
1lla. Abrasive grains contained in the abrasive slurry adhere to the tape
menber 33. 10 PE€Tshavional FPhase3 (a) and 3(b), in the texture

machine, the raw material glass plate 1la is rotatably
supported by a spindle (not shown). A pair of rollers 31 is
arranged on both sides of the raw material glass plate 1lla
15 so as to face each other and sandwich the raw material glass
plate 1lla. Each roller 31 is supported by a supporting
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
20 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
25 1la and the corresponding roller 31. The tape member 33 is
arranged so as to pass between the surface of the raw
material glass plate l1lla 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
30 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



In the texture machine, the tape nenber 33 slidably contacts the surface
of the raw material glass plate 11a as the two rollers 31 approach the
surface of the rotating raw material glass plate 1la frambeotdrasimase Due
to the 5 slidable contact of the tape nmenber 33, the abrasive grains are
pressed against the surface of the raw material glass plate 1la. Since the

raw materi al gl as late 11la is _rotated by the spjndl the surface of the
raw materi al gpaiggp?ﬁ?guffamﬁghéﬁﬁapégebiapﬁemﬁgk§§i33 §rafa8lYand a 10

pluralitycehtshak! ewef kpergreoyestace raanraRtrigal Ly bar pedeei Aithggsurface
thereof. The shallow fine grooves becone nore deeply scraped in accordance

with the phecéwsi hgliene 36f apheceekt bhe muclipne, odndheheotextingeray

concentri ._fo a section_bet th rooves., 15 A materi a
havi ng ni%?%g%%%iuégggﬁc %QE% ?%3 gﬁ??agg%gtﬁégsgf SUch B2 ©F9th, nonwoven
cloth,5 andlftievkedcsuedeti 6f usedchpe hbRbtapg3nenher aB3asIhkSgirsihg catch

the abrasive grains with the mcro protuberances of the tagg nenber 33 20
and hol d #he BPFaSFIedgralrnt TRt RerSaFracé bhet havwt Apeerimhbelass.

Further, llgygweug. r eﬂ'r{a}ié;ﬁﬁb %Vp%%&gxef asy%%agé%yifgleidé“d

pol ypr opyl ene and nat ur I bers such as cotton, e used as the
mat eri al fotatde bupehaesbendB8, tRartuctkael yf thet hewmabeerabhli s suede,

f oam made of 25 thetic.resin may al so be used, Di anond slurry obtained
by disper%?ﬁﬁstﬁigﬁ?a ﬁdlsaﬁ?5§?9é BYaFhci APR2ReYRuAT2LhEN a8%Ater, is

mai Nl usgtuaslitheoabsasi Vew SERE Ygrdbee8r a8 dbageherieh)iherabragi ve 30
grains is, in ternms of the nean grain dianeter (D50), preferably between

0.05 and &2 3then santRaerehprestr afihe Hetewn DLI08 @b G2 qramaMen t he
ggggb?[?{@o?%?@géﬁiygggraﬁédlfﬁsaéggpdgngé Qﬁ{htPﬁé 8?8589§$§gtp§me
of the texture machine, and the texture is concentrically
formed at a section between the grooves.
15
A material having micro protuberances on the surface
thereof such as cloth, nonwoven cloth, and flocked suede is
‘used for the tape member 33. This is to éatch the abrasive
grains with the micro protuberances of the tape member 33
20  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

25 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

30 grains 1is, in terms of the mean grain diameter (Dsg),
preferably between 0.05 and 0.3 um, and more preferably
between 0.08 and 0.25 pym. When the mean grain diameter Dsg

is less than 0.05 um, this decreases the capability for

11



11 PCT National Phase polishing the glass plate and | owers the formation
speed of the texture, thus causing a decrease in yield and a rise in the
processing cost. If the mean grain dianeter D50 exceedsctOna:ipAkl tdAgse

di fference between the grain dianeters of each 5 abrasive grains becones
significant and formation of an even texture becones difficult. Arithmetic
mean roughness (Ra), according to JIS B 0601, of the raw material gl ass
plate 11aPPSIpherer BbfyI 1o pebhRe® @nd5lanars. bhanfoThet ialv naeedi af gl ass

plate 1lacnisep@lisbedi59sasat9ihave aggfegggtggegiglgeglﬂdfgugbggﬁ Ra in

the polishing step, which is the Step ore t exture formng s?ep. | f
t he arithoetiproeassinaghmess Rd ithd essan tdwani0.BEmmehent Hpoabkaseds grai ns

easily sljide on the 15 surface of the raw material glass plate 1la, and the
Shape’ of U1 RetDextir et B e G r ST SPY) LONC O | B CMICERE® GEi FARBt ¢ mean
roughmessalRea ex¢eegsailnd Heohde 91 §55riSahst a4 erHRALE a6k uspdafir gprthe raw
material glass plate 1l1a has |ow surface quality. That is, if the texture

i s formedt@otwie oeeemes plbtibeibihces on the surface, the protuberances,
defects, such as dents or distortion, remain at apexes in the texture
Wi t hout being corrected. This lowers the surface quality, such as

snoot hness of Ahetlswstaeanedn theugighass SRS rat€or@bndheo sgrsibbi ng step
Wil nom1€$ expl ai ned. When form ng _the texture using the nechani cal

texture fO?htidh Mt WAl iTetenet extase PLR7e nblatep, PROSe &P lYhe textures
have1yni fiogmeshapess dipyeyes .pdour kg, f qa%%a&%ﬂra?n%ﬁhég@?clgtbe‘gqq%r mal 30

hei ght are fornmed in sone of the textures. Thus, ubbing step, ,a
scrub padisered hghead o cof riecthiane pauch sarithmetic mean roughness Ra

in the polishing step, which is the step before the texture
forming step. If the arithmetic mean roughness Ra is less
than 0.35 nm, the abrasive grains easily slide on the

15 surface of the raw material glass plate 1la, and the shape
of the texture is not accurately controlled. If the
arithmetic mean 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

20 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.

25

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

30 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



used to renove burrs by scrubbing the surface of the raw material glass
plate. 12 PCT National Phase The burrs formed on the texture with the
nmechani cal texture formation nethod will now be descrifadyadihga: alizasi ve
grains contained in the abrasive slurry somewhat 5 differ in grain

di aneter, causing a difference in the depth and w-dth of the groove forned
by each abrasive grains, and thus the shape for exanple, height of the
texture may vary. For exanple, at sections where the groove is fornmed deep

and wi de, theTﬁ@XﬁHsti§o£ﬂ$6??H %HEntegQuEQew?EgeEhQaﬂgChgkié%lseCtiOns

where the groove is fornmed shal |l ow and narrow, texture 1S high and
t hi ck. Pat¢ktutarfgrmanichemaebbdnwvtal nbexbare@eforiaedon Tied hod, when the
surface of, the.raw naterialgglasg glate is scraped with the abrasive

t

grains, tREFe VS FRHiGR PBRETHIFTt Jof "BhEPHRFT BReF AN T pYr EPBRVBEENg 15

crushed aadreest onteea Dy dhensteepscappihgdafgorrtbencabiasime gegtn or
raised in a cliff-shaped manner or non- scraped sections being forned. Wen

t he shapea®d ehéhhtekttie yarses, foheedebpeecatheabpdsivdgesalapexandl t he
texture) | I di t [ n.vpdul at ed, mapnegr. The distortion tends to
be unevenﬁﬁu%bﬁg%réﬁéﬁ% fﬁ% %%?%% ebfhgfﬂgF ?ldﬁ%%,t%BEBFﬁaT?¥ hRgh:

narrow, anelr sémamo s 0j BCts@isi @xs Shhéne paht gfodbhe dssterkhed detgygesa There
projections are burrs. Further, such burrs 25 are not limted to being

formed or"1f®r tEAR Ure*Fira 13cheY efRd Wakher Oraddeatothaly Ranfbs ata
plurabi t ysof . byid SundiBy O CORLOMIOS! Yo LRLACEhAL 009 2,81 £EELLAN Lo whi ch
the textures extend. 30 The conventional chem cal texture or nat ron net hod
is a nettedtdeos formgly aid tlektkr e Bartetatiang yor idi s$a wienthdrhiecal
texture formation method, when the surface of the raw
material glass plate is scraped with the abrasive grains,
there is a high possibility of the peripheral portion being
15 crushed and distorted by the stress applied from the

abrasive grain or raised in a cliff-shaped manner or non-

scraped sections being formed.

When the shape of each texture varies, the respective
20 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
25 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.

30 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



surface of the raw material glass plate with etchant. Therefore, the

chem cal texture formation nethod is a nethod 13 PCT National Phase in

whi ch burrs are less likely to be forned conpared to thecr feehanhcalase
texture formation nmethod. However, burrs nmay be forned when the surface of
the raw material glass plate is unevenly etched. Burrs forned by the

chem cal texture 5 formation _nethod greatly differ in shape and property
from burt8 PBrABAPBY rEherfedRafni éaketdaxtar &ef domaeidosompered to rbe t he

formation t LS - I Ly Nj nt n serving
t he burrsmggbﬁggcgg %Egtgﬁéngégpgﬁéﬁgggg%%?gfna #%%9%§th%ﬂ}?% %Ya??, a
burr 13a Masmadr ebadethenpuntakce- sliapee aswshaweriinlFigdasS. plhat iis, the

burr 13a formed by the chemical texture formation pethod has a shape that
i s not afFBSY%BgﬁygFﬁEeéxte@%%fsf PERSAppY i B f Foart fel 15°%ERE® pad when

scrubbj ngrbsmpel bAr Mednandqgkeathys gdicfbi-cuht shhBer eV roEQ%th%EO%Ba
formed by the nechanical texture formation nmethod, on the other hand, has a
narrow anBushar porpedj byt thg- shapeniaslshewhuirs Eogmagfahn. mEhéodf ore, the

burr 13a forned he chanj ¢ t.exture formation.nmethod. 20 is affected
by the ex?g?ggltg%régrgﬁpﬁ?gdm??%ﬁgtﬁ% ggFugeg§85? AS ﬁopgéﬁgﬁ}ysufficient
external &orcereasily renoves the burr 13a. A layer different in chem ca
property with an internal 25 conposition of the raw naterial glass plate

is formed by the etchant on the surface of the burr 13a using the chem cal

t ext ure fornatWHQn”@%QQPVRQ?DE teghtherBULL 4 gepﬁgéhgmyégldkEQkﬁygt to

renove unl ess a strong external force is appli reto. Since the burr
13a f or mefobyat hen 30enectanncdéta ikt urebfiormaBeohapethedundetior med by
scrapi ng mountain-shape, as shown in Fig. 5. That is, the burr 13a
formed by the chemical texture formation method has a shape
that is not affected by the external force applied from the
15 scrub pad whén scrubbing is performed and is thus difficult
to remove. The burr'13a formed by the mechanical texture
formation method, on the other hand, has a narrow and sharp
projecting~shape, és shown in Fig. 4(a). Therefore, the
burr 13a formed by the mechanical texture formation method
20 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

25 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

30 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



the rimwith the abrasive grains, a mcro crack is forned on the surface
thereof. Thus, the burr 13a is split away and renoved fromits base by
sinmply applying a weak external 14 PCT National Phase fmrrceatiAeeDrmiabgly,
al t hough the nechanical texture formation nethod is nore likely to form
burrs conpared to the chemcal texture formation nethod, the burrs are

sufficiently remavabl e.in the scrubbing step. In the scrubbing step, a
scrubbing%agg?Ce ?ﬁﬁﬁgﬁqg%ﬁtyéi%??%g%ggﬁ?%%FQ?%F%%*&N%?EF%eVice, the raw

material gbasstiphahetdda is mYPPOILREIPYrbhEgenSHAPOL! LRGpShakt 8,21 at a
total of three portions, a |lower portion and two side 10 portions. Further,

t he raw nbbterfagngrasstprhvee 1arnstiennpeyhedppbheeduand aoe fixed by each
supportin i i ate,,and thus is rotatable within the three
SEREr oty P diRo P ot S AR ar Aot B te

supporting s by "appl y1 hg an ex B5 The circular scrub
pad 2% is arranged on the surface of the raw material glass plate 1la. The
scrub pad 22 is supported by a shaft 23 extending parallel to the

supporting shaftt?e. SGREPREAFtSPSPi s2 conhekPeadt gedidei Fhagn déwi E&9- (not
shown) . Mhep a-dyi vifg fHU & Jd i T f d A vi ce

t hrough the shaft 23, the scrub pééﬁg%kﬁéiﬁgoﬁ%%ggkgﬁ5%%*%%§¥gﬁgﬁ%§§3 in

t he directlape shbawnipystpeoriaed ow i thtde swawbngin§ushhérs 2heascaub pad 22
is moved jn he_r direction of the raw nmateri al glass, |ate 11la wth

di al
respect toCthe Faw I%%r?%ftb?%§s P HEEE 1BCEL PRafEhE" 255 bt er

ci rcunf ergheei ove! | aps tie cameerr60f rdte sy mpaterd al1ad ass plate 1la and
so that substantially half of the scrub pad contacts the raw materi al

gl ass pl at€aha. SUrPeheed canbnely Heved by wheeh t lepser Ubnpashapt i 31 30
rotated, a,rofalionforce,is@pplied 081 LaN MRILTIAL three

supporting shafts 21 by applying an external force.

15 The circular scrub pad 22 is arranged on the surface of
the raw material glass plate lla. The scrub pad 22 is
supported by a shaft 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

20 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 1lla
with respect to the raw material glass plate 1lla so that the

25 outer circumference overlaps the center of the raw material
glass plate 1la 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
30 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. In this state,

15



gl ass plate 1la contacting the scrub pad 22 so that the raw material gl ass
plate 1la is rotated in a direction opposite the rotation direction of the
scrub pad 22. In this state, 15 PCT National Phase sinceTt hetitogxt umase 13
are formed on the surface of the raw naterial glass plate 1la so as to
extend in the circunferential direction, the raw material glass plate 1lla

i's scrubbed b¥ &Fe icrgb gad 52 in g dirgction intersecting 5 the direction
in which thB tektlr BS15UEXPehds® Fhe L PdaBl e thRoAPAERCEF OfhENECFEE pad 22
splits of hagadisengyessbyiase f19Msbhgst ext ukesnd3inTereenove the burr from
a texture 13, the raw material 10 glass plate 1la nust be scrubbed with

t he scrubCpadupperant heldfieectbani ntkeseeavi mgtehéadi géessonliahewhiieh t he

texture 13_e n e ecifically, ,as.shown.in Fig. 7, the chani ca
15t extur ot s dten LR IR T et e et 287 e BurPstidn LonerRaRhers i o
di rects ontha abhirebtibe iexinies Bcexéendreand bavenwal! Thikelshapes
extending in the sane direction as_the texture 13. Wen renoving such
burrs 13aS°RfatheCt afe nBEErp aPagl 4¢ssplate 214 padserupbhed MRERSthe scrub
pad 22 20t hgediLection 1§ which the textures 13 extend, or in the
circunferential direction, sonme of the burrs 13a nmay not be renoved. This
is believed to be because other burrs 13a deformthe surface of the scrub

pad 22 and the_,scrub pad 22 . nm ot contact so of the burrs 13a.
AIternativeIy?T?hﬁeﬁ%g?eﬁg%e%uﬁﬁrEEOQB% E%§t?ﬁgﬂf§'iﬁh?n¥%wf%?5ﬁ6éa%uch

t hat 1tohe gex¢erpphcd orce fh@s@o;ger@@@hwgdfw%tbﬁesgéy%pggd_@z {f the raw
material glass plate 1la is scrubbed with the scrub pad 22 in the

directi ontidit@tseetiony iteeHreceinontie dhiehtieheinexhigesti8 extend, the
burrs 13a coniact: 3 he, seryb. pad

More specifically, as shown in Fig. 7, the mechanical
15 texture formation method forms most of the burrs 13a
continuously in a direction in which the textures 13 extend
and have wall-like shapes extending in the same direction as
the texture 13. When removing such burrs 13a, if the raw
material glass plate lla is scrubbed with the scrub pad 22
20 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
25 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 1lla 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
30 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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30 22 so as to receive the external force fromthe scrub pad 22.

Therefore, nore burrs 13a are split away, and the renoval of the burrs 13a
is ensured. 16 PCT National Phase A sponge made of a faam pftiansynthetic
resin or a suede material are used for the scrub pad 22. Wen analyzing in
detail the situation in which the burrs 13a are renoved by the scrub pad
22, a burr 13a first enters a_hole formed in 5 the surface of the scrub pad

22 and is thenspPPEIQvETIGneh 2 cbRtBcPfng SYRAPPTERafCFoPnR t ReSHBPE in a

lateral @ditepiipnarkresea F@ﬁr@§§0§&9upoﬁgé 9§f”W%%nf%ﬂ§¥§¥£ﬁé i$ard
enough to withstand the strength of the burr 13a on the surface of the raw
mat eri al d¢besl ptlat esitizawhen tontvlatcthnghdObthesblba dB8a rsmosed bpr the

scrub pad e L, Cr 0SCOopi ¢ int.of view, the termbpard refers to
the wal t%% ?'Ere&r? aedg}eufhgaﬁ%?ﬁ? f%%t£%£?ttﬁ%t%Fe?i%? %fP?ﬁfBeéc%ﬁb pad
22 beisng tiet dsudfadbesef ofie, sersynthet22 £€8i Dsneheri abl havingy 100%,

modul us, indicating the hardness of the material, according to JIS K 6256,
of bet weeFCBL R URY MPavd 51 sl f R rineterple pid 22laterahe material is

such in wy gh-the, 100%ppdul Us. 4. J t o J N rrs..13a can not
be sufficiently 20 rennve%l |?I§*§§’ggféfn?ﬁiaﬂ?gﬁ‘?@e%ﬁ }%%5'§Ius exceeds
40 MPa ikamdezhoumt tomlwithiet doud rishd 3at bertgah sof t tiee tiextur €34 3on Malye be

scraped thus_affecti t he shape of the texture 13. Urethane resin is
preferabl@”{éﬁﬁFf?é {ﬁheFﬁﬁeﬂ? ot 252 3heP St padv®en apmsafliBécause,

i f ofiot hecisampuki Na i 1 theeair @ hangs r&sim, S4ysial | igali gn of the nolecul e
inthe resin is nore advanced as the val ue of the 100% nodul us becones

hi gher, aMECEIREOFFORAMH Fostiopic thevkethehahdronesss ofo tiles sealb pad 22
I ncreases, T‘é@?@%&fe Lgeeitrt@rheard, that is, the material of the scrub

pad 22 being hard.

15 Therefore, a synthetic resin material having 100%
modulus, indicating the hardness of the material, according
to JIS K 6256, of between 3 to 40 MPa is used for the 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

20 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
25 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
30 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

17



30 resin include polyester urethane resin, polyether urethane resin, and
pol ycarbonate urethane resin depending on the starting material. Anong

t hese resins, polycarbonate wurethane resin is nore prefceradlipnasedator the
material of 17 PCT National Phase the scrub pad 22. This is because

pol ycarbonate urethane resin has superior chem cal -resistance property

conpared to the other sins,. and, .for exanpl.e, en ysing a washing

i quid suhe 2k Qe %%t d "SHF ﬁ%ﬁ?“rﬁeusaeq[go&wsca\ggi%#ﬁ %Fféq%f}?e

scrubbi ngr&t e, haik CEOSEOPd €athdmi e Pas d8esscOf pthserYr £8sgatsd to

mai ntained. Further, it is preferred that the scrub pad 22 have a surface

in which the efapetepsbist ndhol Bar i expepheenvdsntesing s0vpahing t he
di anmet er i nc e i ng_a_hol e beco .t hi hner and
Platle Dove Loolaasss. d08qvaly Lokl 16, Jol &, becors, LAl pner

t he hardnes rom oscopi € poin view | Oners. us,
di aneber tlexceedsbiGDh@nztdhe ik resddai asel ppttisef s cdeatsyoreppyed. 15 As

the hole diapeter, beconmes smaller, the wall formng the hol e becones

thi cker afdHFenES 3+t mi croscopic  point of view increases. Thus,
when the dianmeter is less than 48 pm the texture 13 may be scraped thus
affecting the shape thereof. 20 In the present enbodi nment, in addition to
renovi ng the Dburthexhelscrulbiatestep fkaperfiorsedib cadid? nNadecthe

renoved burrs. 13a. and farei.gn terials,_such as abrasive owd and
abrasi ve SsLllrufar%/e priodiiter gﬂ% néngﬂﬁné%%F 55yt § DS ka%W‘%)Wé §%r?%ce of
the naw neg gimal Agl ase pliaketeklar TS hdlr tike reeiselbi nstep 10f the
present enbodj nent, the foreign materials on the surface are scrubbed off

and renohVREMHYI shovRrs MESRINHT g inerlF devhtldhe Herdrd s el B9mt Hee

microscopic point of view lowers. Thus, when the diameter

exceeds 60 um, the burrs 13a are not sufficiently removed.

15 As the hole diameter becomes smaller, the wall forming
the hole becomes thicker and hardness from the microscopic
point of view increases. Thus, when the diameter is less
than 48 um, the texture 13 may be scraped thus affecting the
shape thereof.

20

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

25 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 1lla and scrubbing the surface with

30 the scrub pad 22.

The washing liquid includes water, purified water, and

neutral aqueous solution, such as alcohol, for example,
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raw material glass plate 11la and scrubbing the surface with 30 the scrub-
pad 22. The washing liquid includes water, purified water, and neutral
aqueous solution, such as alcohol, for exanple, 18 PCT ¥atNonahaPlrasee

i sopropyl al cohol. O her neutral aqueous solutions include electrolytic
wat er obtai ned by el ectrolyzing an agqueous solution of inorganic salt,

such as alkalj nmetal.salt, f exanpl.e odi um chl orjde, or function
wat er sujc“:%8 EO%%% %l%?%%%rvgdotq? V{br%)%trrfa];ﬁq%equs ar’ Lﬁ(’ac_?r?%e”é s
sol ution ed&ctioBRtEOUSa BEL doBBYi REdabapabitbbYytOhgehshbfge8ugl ass

material may also be used as the washing liquid. In this case, an alkal
aqueous sdPUET O seiEhlRRrgan£F upRhydr d%Fdeas aglkebs setali salthafPng a | ow

capabi lit t chi eri i S_pr ab] sed. To renove
barrs. 132 5nBLE AR, A BRSO e e S P L e o 8 s hapo of
the teéxtudiessdByed rimwatencr aodpiar pairntalofavirew fuddies st pad 22 as a
whol e, 15 softness to an extent so as not to scrape off the textures 13 is

required $orat RISTIYD Pat 222 Vi s TR+ bt T dT W t AECRRRI abovbafent i oned
materi al, nA-SE1AD RAf 2Pshayd ngsan Askere &Qﬁiﬁ&eﬁ?ﬁgﬁpggﬂrﬁ%ﬁﬁ SR SO101,

serving as a value indicating the hardness of the sc p 22 as a whol e,
is 20 betaeen a0 akhtk7D dgupres esablyiasesich fas healsken I§ydhaxddess i s

| ess t han not ly. burrs_13a, but foreign. .nmaterials nmay also not be
sufficien?é@k?%ﬁnﬁégre%?nth AV i?%a?ﬁ%%%%l%Q%eéﬂg 6P HNE Bnly burrs
13a aod f@resgmatetesl als, pbatetdieryexdaes 13 may al so be scraped of f. 25
The time for scrubbing the surface of the raw material glass plate 1lla

with the scrub pad 22 is preferably 2 to 20
To remove burrs 13a and scrub off foreign materials

without affecting the shape of the textures 13, from a
macroscopic point of view of the scrub pad 22 as a whole,

15 softness to an extent so as not to scrape off the textures
13 is required for the scrub pad 22. Thus, when formed with
the above mentioned 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

20 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.

25

The time for scrubbing the surface of the raw material
glass plate 1la 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

30 than those formed through the conventional chemical texture
formation method. Thus, if the surface of the raw material
glass plate 1lla is scrubbed with the scrub.pad 22 over an

extremely long time, or over 20 seconds, upper portions of
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seconds. As nentioned above, burrs 13a formed through the nechani cal
texture formation nethod are nore easily renoved 30 than those forned

t hrough the conventional chem cal texture formation netdrodatibaes,PHaket he
surface of the raw material glass plate 1la is scrubbed with the scrub pad
22 over an extrenely long tine, or over 20 seconds, upper portions of 19

PCT Natiopal Phase_the.textures 13, from which e burrs. 13a have been

renoved, Eg?eggéfgﬁga %%f,%Fﬁﬂswé%Fgc%ﬁﬁg%@ﬁﬁsshgﬁeRBVetH@epeﬁfﬁpg§d'13. | f
the surfaesecobcthpetawrmpt eniial agkassipbatBeldBabs og$crHbbed W thst he scrub
pad 22 for_an extrenely short tinme, 5 or for |less than 2 seconds, burrs 13a

and forei §A- netferiig sSUMECHRL P s ufdy diam et ebved, piaius 1 bwers ng thef
quality I S t 1 bt, ai ) scrubbing the, surface o
the ramw necervardgfan s’ PR '9a 8 k2, ROT e e EP LR et 0 o Re e Elfe ac

pressure betfeenlehe sbanb2padc22dandotihesr aganahear fakeghassapbatgeislla is

preferably 4.9 to 49 kPa, This_ contact pressure_is adjusted by varying the
shape, th%ﬁ%n%%g,b%nﬁuggﬁ?l%?t%%ere@EVﬁﬁfpEBUQZJOTﬁé%HHSFh?h@uééhiﬁct

pressure gRyrhe §g£§§t§9b;ér§vefpin&@9a§9@8?ntriC grooves on the surface of
the scrub pad 22 that contacts the raw nmaterial glass plate 1la or by

i ncreasi ng and decreasing the thickness of the scrub pad 22. |If the
contact press is_lower.than 4.9 kPa, deficiencies uch as the operation
time relatingu@%e%h%cgggg %?ngh%t%%rg%é%e% n?h@ F%Hg%?E%Fl? eg%%??s 13a and
foreiign npletéal 5a mayth nohe becsub fhed ent| yerenvygtdact fpthgsgpat act pressure
is higher than 49 kPa, deficiencies such as the texture shape being

af f ect ed, PEbieee t L o2 r At EHRSPHEI Ay o nblee | Ao Heateut @ hcelaandobreakage of
t he ram’n?igri§|pﬂé§§§a@iﬁt@.él@o 29 PBY OGEWIs contact pressure is

adjusted by varying the shape, thickness, and etc. of the
scrub pad 22. That is, the contact pressure may be adjusted
15 Dby forming concentric grooves on the surface of the scrub
pad 22 that contacts the raw material glass plate 1lla or by
increasing and decreasing the thickness of the scrub pad 22.
If the contact pressure is lower than 4.9 kPa, deficiencies
such as the operation time relating to the scrubbing step
20 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 1lla

25 may occur.

The rotation speed of the scrub pad 22 is preferably
between 10 to 500 revolutions per minute (min"ﬂ. If the
rotation speed is too low or too high, the scrub pad 22 may

30 be lifted away from the surface of raw material glass plate
lla or the scrub pad 22 may excessively contact the surface
of the raw material glass plate 1lla. Thus, the contact

state of the scrub pad 22 is likely to be uneven. This may

20



The rotation speed of the scrub pad 22 is preferably between 10 to 500
revolutions per mnute (mn-'"). If the rotation speed is too | ow or too
hi gh, the scrub pad 22 may 30 be lifted away fromthe sRfiTf Beelookl rEawse
material glass plate 1la or the scrub pad 22 nay excessively contact the
surface- of the raw material glass plate 1la. Thus, the contact state of

the scrub-pad)g2;hsqbekel¥nboebesyngvan. s Thi s MRy 20 PCl hat! onal , Phase

resul-t in I Gi enci es  such as i nsuf f i ¢i ent r ehova £3a and
forei gn matersal3aoantihéoteigatieteoiatonbacthesepahahesn 5rAcoBREREE for
measuring the presence of burrs on the textures will now be explained. To
measur e tﬁ‘érf)Fg]%%ﬁce of burrs, a method using a bearing ratio (BR) and a
beari ng height (BH) obtained from 10 the nmeasurenment result of the AFMis
used. In the AFM a roughness curve is obtained for every scanning line in
conpl iSance wi th U¢Sh8060dr Basedrongt bieerpughaess ofir vesrs dhethe

pr ot uber ,ché of the urface of the, ragv material glass plate 1la are shown
as a birds® Vée?/l‘&vl ALArBF g0+ 8915 net hod using the bearing ratio BR
and the bearing height BH the shape of the textures may be observed in
addition to the presence of burrs. The bearing ratio BRw Il first be

expl ai ned bel ot %a%r%b@a@ rplfwlb@%tWﬁgbwaWo BRrethedsustmgeacondition

at a pre e i e r ial .glass plate
Tai 8 Tt IR O i A b0t P e e A5

pr edéver nilmednezgiomest useshbis @f referenceis aised. Fam i ames, 4 f the
measured predeterm ned region is, 25 10 pm square, the reference area is 100

pmt . Secorif YIRS SHOWH i 1 Y2 ingd) e A(RyY erpimhye bine in

compliance with JIS B0601. Based on the roughness curves,
the protuberances of the surface of the raw material glass
plate 1lla are shown as a bird’s eye view. According to the
15 method using the bearing ratio BR and the bearing height BH,
the shape of the textures may be observed in addition to the
presence of burrs. The bearing ratio BR will first be

explained below.

20 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

25 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 lla. Each cut plane 14
30 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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each texture 13 is cut along a plane parallel to the surface of the raw
materi al glass plate 1lla. Each cut plane 14 30 taken when the inage of each
texture 13 is cut along a plane including |ine 4B-4B | »dTeNanidakay.PrdEa) i S
shown in Fig. 4(b), and the cut plane 14 taken when the texture 13 is cut
along a plane including line 4C4C line is shomg in Figi 21 PSZ NatlonaL
Phase 4 Subsequent | the total_ area of e cut es In, eac

t ext ure (13)(|C%'ca %ﬂ%?ueecﬂy%’e 1?%? aifo%"?‘gaaﬁ?at?lé clie C‘f)fa%ag%nﬁﬁ 12 the
neasured aseB. tbxTheer aBi 9sotatbalaeasur ethar egei tiréespecthe octhe
reference area is indicated as the bearing ratio BR For instance, if the
rati o of PhePfReadtr &8 BPeanGprenredspEet-to the reference area is 50% the
bearing ratio BRis 50% and if the ratio is 0.01% the bearing ratio BR
is 0.01% 10 The bearing height BH will now be explained. To obtain the
beari fg hei ght TBé, rahioposi thenmatsubedearthewhear rsgpeati @oBRhies 50% i s
first obtaiped. The position %5 at where the bearing ratio BRis 50%is the
referencer%F%ﬁ%ncﬁSa fowhSi gL gatad(a5 theeb8AEEPY A2pLanBRal ofR whi ch

each texihE€ahSe Ul rWIRS EQEiQGéfiBBefﬁééeuﬁgdi§réap&§gﬁt?é%%88@ pyal ue is
obt ai ned. The pl ane al ong which each texture is cut 1s the asured pl ane.

In Fig. 4thy, reherphameareai hel bt ngthenkedBing oatiheBRl ane5DA¢l ading t he
line 4G 4C. s t asured,pl ange. The_ height _frompthe ago , Ment i oned
referenceg%lgﬁ% €§t¥§ ?%egh%g§0r§%ep?%%@lﬁﬁeﬁa£ﬁ8n%%a??n 'gf&tio BRis X%
is indi cated as a bearing height BH (X). For instance, when the pl ane

including line 4B-4B is the 25 neasured plane, if the bearing ratio BRis
10% the bearihge PedfhediRebrp 18y . witlt Rewhepgpkriairedm the reference

To obtain the bearing height BH, the position at where

the bearing ratio BR is 50% is first obtained. The position

15 at where the bearing ratio BR is 50% is the reference plane
15 shown in Fig. 4(a). Secondly, a plane along which each
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

20 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

25 measured plane, if the bearing ratio BR is 10%, the bearing
height is BH (10). If the height H1l from the reference
plane 15 to the measured plane including line 4B-4B is OQ5
nm, the bearing height BH (10) is 0.5 nm. Further, when the
plane including line 4C-4C is the measured plane, if the

30 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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plane 15 to the neasured plane including line 4B-4Bis 0.5 nm the bearing
height BH (10) is 0.5 nm Further, when the plane including line 4C4Cis
the neasured plane, if the 30 bearing ratio BR is 0. 1%PCrhgtieazi rgatei ght
is BH (0.1). If the height H2 fromthe reference plane 15 to the neasured
pl ane including line 4C4Cis 1.5 nm the bearing height BH (0.1) is 1.5
nm 22 PCT National Phase Fig. 9 is a graph show ng the relationship of the
bearing ratio BR (units of % and the bearing height BH (units of nm

measured as deBigi bediabovgragls Showndg ncird gre batdidddniphertexsures 13 are
ridge-shaped. Thus, as the bearing ratio BR beconmes greater, the basal

si de (bottefied Tkl Bkt ekt 3P hetbnind cis dreantnd Nee balak i By hei ght BH
(X) beco ; e in Lio B COmes
smal | er, %ﬁ%ﬂgé% gfglnéi) gl;%ge a%g%g g@%%@%%@t%@g@ 13%%%6{5%5%35“ ?Fi(?s'er and
t he béarihtpheig BH{I)ebecdhrmmse grésteshagdhe. b&anisng asattihe BR and t he

bearin ei ght BH ( the relationship as shown by the solid |line 41
in Fi gg %eaq‘ﬁfég r%ﬁtﬁ‘? oé}gﬁ?epc?wlb‘fﬁti% st§ dP3The #19¢ s Pt W hatt er
referred dige asetherd ey epcid N dse A% s SOWEd i i e Hynt fail hex)
textures 13 have satisfactory shapes, that is, have a ridge-shape of a

const ant Rfeiehtsimd eire Phedher gonivery and dént Seartieg meltdtd &GRshi p

bet ween t i i.ght__and the hearing 20 ratio is .represented stly
in a gene}%%fﬁgﬁr iér}f%aqueérrrgfnnaenr q‘g)sp&vm%}h@t%%&er e?aé)reexrfceoﬁ ifﬁ_ée 4E?X%r‘?%ef]%eari ng
rati b0BR Hsoones clsndd emd tihe Yeapeiof HdigHefsH ence dddawndd becones
gradual. On the ot ger hand, as shown in Fig. 4§)a), when thin burrs

proj ect ¥ tHe t dREuPESTEEY éé‘ttlﬁeBBeéflidnghﬁa FGrBRY height BH (X)

has the relationship as shown by the solid line 41 in Fig.
9. The relationship shown by the solid line 41 is
hereinafter referred to as the reference line 41.

15

As shown in Fig. 6, if the textures 13 have

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

20 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

25 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

30 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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25 becones smaller, the bearing height BH (X) increases suddenly. Thus,
the relationship between the bearing ratio BR and the bearing height BHis
as indicated by a first abnormal |ine 42, which is thercddoubtiendasihakéne in
Fig. 9. The relationship shown by the first abnormal line 42 is 30
frequently seen when burrs are forned by the nechanical texture formation

nmet hod. shown i Fi g. distortjion_of.the apexes the .23 PCT Nati onal
Phase teﬁfﬁ?ggri§ ?%sﬁg?g?Fﬁ bﬁr?aﬁ% ?ﬁe£P§x§ﬁFg§rT§ ggopéeﬂﬁﬁﬁ}ngron1the
textures #3omThhe £OLkAErOYr1s. 13am@ndrdied easess 1he hearing-deight BH (X)
in a sudden manner. In this case, the relationship between the bearing

hei ght BH-BadPeRreiBgbeaidhy PHt (B BR:i 8 asdiladi saredrby Bn setondcadmor nal
line 43, i I S. S| N - h line in.Fig, 9., 7Th rel.atj onshi p shown
with the E%%o% ) h%?%%?blgégwggﬁiEﬁéfg%%ﬁé%9|96%%EE BHeRTERE Burr | s

f ormed bybtheichenitcadb BRexsuse fndpasted pethodecdDdThenetake, 1thHe
presence of burrs and the texture shape, is neasured by obtaining a

plurality*of BearhnyS nehgntsngle-¢35hf bingath HigfePentTHearing rati o BR

and anal yzenge L fsn b TiREGRCH; DR YRENSLUOAr DhAL BhLY Y, spLegtedsbeari ng
hei ghts 15 BH ( X). th regards to the raw material glass plate during
manuf act uffeguebyl yeseemi wiheg the iffeienfernédthe théuchkintiyadf BH (X)

obt ai ned for, each diff@rent Bﬁ}q% a predeterm ned value, the formation of
burrs is prevent et AR TRt eXYUr e shape becomes uniform 20 More

speciifoi cal | y, the presence of burrs is recognized in a range of BH (0.01)

to BH (0.4). This has been derived
Therefore, the presence of burrs and the texture shape

is measured by obtaining a plurality of bearing heights BH
(X) for each different bearing ratio BR and analyzing the
difference between two arbitrarily selected bearing heights
15 BH (X). With regards to the raw material glass plate during
manufacturing, by maintaining the difference of the
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.
20
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
"25 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

30 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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for the first time by the inventor of the present application as a result
of analyzing the bird's eye view 25 taken by the AFM as shown in Fig. 7,
and the relationship between BR and BH (X), as shown iatTFNgLio9a1 THrakel S,
referring to Fig. 7, thinly projecting portions are observed at many

| ocati ons on the ridges of the textures 13. V%en regardi ng such portions

i 0 f 0.01) to BH
?8 Zfrrﬁoi§ Eg?a %ESErﬁé%g$¥$%¢%h%§ 6$ﬁ gg % ge 4 ésf}égF %PF?erence
(BH (0.01).01Bih(Oc4dh, t&kstirde1 9. D4 tordel §8‘1@4h§§jé“@ﬁb9@§£t59@§ﬁ | f
the first difference BH (0.01) - BH (0.4) is less than 0.01 nm eac

texture 1Br¢ReIQ®tdel 8b0F3 PGt aosubsthnti l&y uppapesnildalITtrgss section

with afla d| er n (BH 0,01 BH (0, 4))
exceeds 1 QPQE{EFQgen%IH proféc@f pOétl@ﬂg reﬁﬁé?gs %a 0 aPgr fg?ﬁed on
the extuinen 18roTdet fod ned +oho0d éheb@ﬂf£81B§ prevesieddbyn baxing the

first difference 01 BH (0.4)) between 0.01 to 1.0 nm 10 Wth
regards to°¥hers ei:fur é)r?éfmattﬁémséb%ﬁdle YTt efc @ ABRYGUPY BH (1.0))

is pref erMYH@%H@%lpSQSdlﬁﬁgr&gg P t(ﬁ é{'? S Igﬁmg% L 61589\98 IQBH (0.4)

- BH (1.0)) is less than O. nm sections at’ where eari ng elght BH
i ncr easesV sQtden| - ©@cour mnth hi gh probability at 15 positions where the
bearing ratio BRis less than 0.4% and the highly projecting portions may
be formed in the ridges of the textures 13. If the second difference (BH

(0.4)0- BH (In)n exgeeds b 2 Huntdhenheash g height s Bk does not rise
with high probability at a position where the bearlng ratio 20 BRis | ess

t han 0. 4991 &RIFSE ded e (or t1 dHs fayO be Formesiferabihdoetiwees @f1%he
textures.ang 0.20 nm. If the second difference (BH (0.4) — BH (1.0))

is less than 0.15 nm, sections at where the bearing height
BH increases suddenly occur with high probability at

15 positions where the bearing ratio BR is less than 0.4%, and
the highly projecting portions may be formed in the 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

20  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))

25 Dbe 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

30 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))

25



Wth regards to the shape of the texture, it is preferred that the second
difference (BH (0.4) - BH (1.0)) 25 be between 0.17 and 0.20 nm and t hat

the first difference (BH (0.01) - BH (0.4)) be preferaiTyNietoneerrh@s and
0. 7nm  For instance, when burrs having a shape simlar to those forned in
the chem cal texture formation nethod are fornmed, the presence of the burr

can not b e y_recogniz 0, base n the first d erence (BH

(0. 01) %ﬁs’%%%%% P}%%:ur?llll%e % 8 r%tF8n§d98b8§9e wAGRna |Fe#ﬂ£l?f1?§
dlfferenCElnéBbE(ﬂh@lbearfﬁb(Baﬂi& BRt b5l €6t Peatangenoi gAtOgut @s1. 0 nm
and the second difference (BH (0.4) - BH (1.0)) 25 PCT Natl onal Phase

sati sfi esPtAkte@ngECHfeRMBle 0 ®. DENANFONRRAT AnE ePAL { Hn8hi pnd| BHe of thfa
bearing ragi [ t X aline
connecti ng B (10 nd B LB O ey vet Bat + PREl Fef b St nEmeT oned
referéncedlingdd eftzialu'ﬁaee\taiajaﬁlmgme)fshﬁ;m tofx thhes t:m(tnu)"@ idetirle, det ai l

in additi to the relationshjip between the second difference (BH( 4) -

BH (1.0))2 %ﬁat%% 9 rishe o FFr BRI IBHPE B 0) CheHreecny)dishereretat ed
posi tion egyBHy (9 01)gn BH (§) ﬂ)a@@dthmigs@)dﬁffepéﬁégr@@ﬂ{y @0@15 roed. | f

boththeflrst 10 difference (BH 01) 4)) and the secon

di f f er encleH fBH4)()O, 4f)aCh BF%J(alt@)p@%lts@y @heBIabb@eOhbntBI@ne@I ¢ anges and I
t he positjion espec ot i.ff ces..is substantially
equal , théeﬁrg') pgé% ra%ryt On%Je]érP? r‘lerd t%a% S He- T5dar i ng hei ght

i s subst amt fedtandd nem emnb:a 15 BEextore) wérﬁuatw@r@é@éﬁdgaﬂﬂf@f\én@@y be
formed. In addltlon the value of a third difference (BH (1.0) - BH

(15.0)) i 5B%r &9 etlabl Plyr Bat®r) tTRin e Weg (RPoTe RNt seRoRdr g erand e (BH
(0.4) - BHd 1p@§])t1<!r{ dhesyal 3 Ofy, 20, thesfdir d difder epcer L B, (ds 0) 5 -

(15.0)) is smaller than
substantially equal, the relationship between the bearing

ratio and the bearing height is substantially linear and a

15 texture with a constant gradient may 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 (0.4) - BH (1.0)). If the value of
20 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

25 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.

30 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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t he 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 conti nousiyicher medsén t he
25 direction in which the textures 13 extend. As shown in Fig. 9, in a
range in which the above nentioned bearing ratio BRis 0.4 to 15.0% it is
preferredbe hat the bearing height BH (X) changes in a linear manner. 30 In
t hi s case, %t of the textures 13 are forned having a ridge-shape with a
constant gradient. The present enbodi nent has the advantages descri bed 26
PCT National Phase below. Wth the glass substrate 11 of the above

embodi nent,  wWhERh pelt¢ o7 hipg selkstreter btessi higeoabohie subbdimwent,the 5

gl ass su t j hce C ical.texture formation od is used,
t he textﬁ@%%gl e%#%fi%&%eﬁéggufgaﬁggé%??ln%h%%egh%r%uﬁ%%ﬁ?a?gféﬂ%ontroIIed.
Howevér, glace sitestrechahl catitextune hochahionl meékedrésrysedeibhe burrs
13a, or projectjons having an abnornmal_ height, will be formed on 10 the

texture FEWEH &5 MY priobanit¥tyresnl e hereeketred peoklasi haslafter the
textures 3, aue {4 n@éi@uf%g%ﬁgrzé ; reile&hego%}g} erdg-olass plate 1lla is

scrubbed wit'h the scrub e materi ich 1s synthetic resin
havi ng a mddo9s nodul tsxtoirs forddt Mia. méheond t he used patiesilahrgsas3als pl ate

11a is scrubbed with the scrub pad 22, the burrs 13a._ are split away and
removed bY" t%léo%ec?tifborbsa}az‘él.nq'h 7 e?%’?%lfmafhkéejf%kr’%t‘f’b%fo}f’etﬁ%rIB%‘? r%%/13a on

the textuiies dektdiSre SUPPFESSad. h 26h Fsrdibasi 1 1 he. manufaed wead gass
substrate 11 has a first difference (BH (0.01) - BH (0.4)) of 0.01 to 1.0
nm processing, after the textures 13 are formed, the surface of
the raw material glass platé lla is scrubbed with the scrub
pad 22, the material of which is synthetic resin having a
100% modulus of 3 to 40 MPa. When the raw material glass
15 plate 1la is scrubbed with the scrub pad 22, the burrs 13a

are split away and removed by the scrub pad 22. Therefore,

the formation of the burrs 13a on the textures 13 is

suppressed.
20 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.

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 1lla with the scrub pad 22, the surface is prevented
from being damaged by the scrub pad 22.

30 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 lla from being
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Thus, the formation of burrs 13a on the texture 13 is suppressed. 25
scrub pad 22 has an Asker C hardness of 40 to 70. Thus, when scrubb
surface of the raw material glass plate 1la with the serubapada?Xhatbe
surface is prevented from being damaged by the scrub pad 22. 30 The
pad 22 to be used has a surface with holes having a dianeter of 48 t

Wi 1 o pr oUSREVRG CYnB SuPPAGE BRCt né’ r RAPRAEEPTAT BFaleopPaFbot Sa2t 15

bei ng 27

PeduNagi onal Phase damaged by the scrub pad 22, the renova

burrs 13a is ensured. The tinme for scrubbing the surface of the raw

mat eri al
burrs 13

split away and renove

5 glass plate 1l1a with the scrub pad 22 is 2 to 20 seconds.
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is prevented from being damaged by the scrub pad 22.

The scrub pad 22 made of foam with urethane resin for
the material is used. Thus, 100% modulus is reliably set

between 3 and 40 MPa.
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
mol3% of SiO;, 16 mol% of Al,03, 11 mol% of Na,, 4 mol% of
Li0, 2 mol% of MgO, and 4 mol% of CalC. 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 um.
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formati on nethod using the texture machine shown in Figs. 25 3(a) and 3(b).
The conposition of the glass plate was 63 nol % of Si02, 16 nol % of Al 2CB,
11 nmol % of Nat, 4 nol % of Li20 2 nol% of MO, and 4 molr%iafiocaO.phkbét her,
the raw material glass plate has a thickness of 0.65 nm an outer

di aneter of 65 mm and an inner dianmeter 20 mm In the 30 nechani cal

texture formatjon nethod, the abrasive ent included di nds, and the
abrasi ve grai néu %%%u%\%?]eyijs@?jebiﬂ‘éﬁrﬁ ?‘rg%nwﬁfﬁi ﬁcﬁ'iﬂali’rpefle?gg?tb?z um 28 PCT
Nati onal EhasecSubseemuentdy, mdberbyrrg1dsa ﬁ@é@eSﬁiﬂﬁbﬁgeoéérﬁﬂepaﬁurface
of the raw material glass plate with the scrub pad 22, which was nmade of

pol yur et hafe YiRLyh Hads g de 1009% 0 hvdue tsane QBU}\/Ija@VilmgtheI%Q% ubbihng dev: ce
shown in Fi 5 i n S strate. This S use s t sanpl e
of exanp %&Egi %Jf %@%ﬁ%@t%?&eﬁfﬁg%@bﬁkﬁ%%tCii(\a/\él%(ias P& 1" Wast Yobt ai ned as
a sanpl e by getdorm ngldhe SEne prosesIHG amslOiBMY ahe exaapte for the
point that the textures were formed wth the chem cal texture formation
met hod. \V§¥#H®tgatds to exanple 1 and conparative exanple 1, the first
difference (BH (0.01) - BH (0.4)) of the glass 15 plate neasured before
scrubbing with the scrub pad 22 was 4.3 nmin exanple 1 and 4.6 nmin
conpar ati ve exanplasd.sulSipsetpient ycomber aaiwerndexmn@le gl agss pl at e was

scrubbed with. the scrub d 22 for 0.5 seconds, and the neasured first
di ffer enc(ge%?%]lﬁl?cg.%ﬁ)a Saéﬁl)al(%zbﬁ )p%g AT TH FETPP DD BARE. 1 nmin
conpanat i aseargxedl eexdoepihadord Schd oEXaMPtigatl, thdU &St WEES | EFOVEL-HY4 a
hei ght of 0.7 nmin 0.5 seconds. However, in conparative exanple 1, burrs

wer e rendVeld bye gitgmic e gttt wie of St i oThereidie®r , when nmeasuring at 1

With regards to example 1 and comparative example 1,

the first difference (BH (0.01) - BH (0.4)) of the glass

15 plate 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

20 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

25 (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

30 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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second, 1.5 seconds, and 2 seconds, the first difference (BH 25 (0.01) - BH
(0.4)) was 2.1 nm 2.0 nm and 1.9 nm respectively, in exanple 1. In the
conparative exanple, it was 3.9 nm 2.5 nm and 2.4 nmcCIrespecti velkye The
results apparently showed that the burrs fornmed by the nechanical texture
formati on nethod were nore easily renoved than the 30 burrs forned by the

chem cal XLULe, for tion nethod. Ne t he rocessing as _exanple 1
was perfo%%e aAd"t tﬁ?fﬁgﬁugfp?ﬂeﬁéaﬁfﬁﬁt FF&F%PQS%“BF FECFIA%as 29
PCT Nati opbak E’haéetﬁﬁﬁubbedhy\thhth89t§§Eu9eBa@328xt@n§ dbresthon a
intersecting _the direction in which the textures 13 extend to obtaln a

sanpl e foFa’@Réﬁpf@rzeXWﬁPhw %at eﬁr W gmc‘atwlmht@lqa% meste skkaibiedl in the
di t h.1h t
el ol e ety 00 S0 BGOSR B oo,

conparati ve exanple 2 fer ence

scr ubli ngo]wtahnteb]esampwa@adcazﬂpamtﬂvé @ﬁhmplexarrplfﬁue? iaﬂdsé 5 nmin
corrparati(\]{ef éZ: first dlfference (BH (0.01) - 4%% after
scr ubbi ng? Wt TREE %e Bip gaWQZ wa? 8084 hin Pﬁf@Bee‘iﬁﬁﬁlP]élQGaﬂﬁtB fimin

compar at | ye-@agph 22, SUCh. § 98I L cShued bhalqwien sgripbi ng the surface

of the raw nmateri al gI ass plate 11la wth the scrub pa whi ch serves as
a correcWM@aJp@tIlV@ hexampby al . of THeurfrisrsts denSflrmechdyy @3 ulthillyg 4 BH he

direction ting t dlrectl n jin mhlc the 15 textures 13 extend.
Burrs weré ﬁ{)vedt%:t% Jcr?%b%}ﬁb WirE hSthe s%?ﬂbg%a‘ﬂas 2 ?nto?ﬁbar ative

exanmloe 3exémp13@n$)a£r&kﬂ| 3166 e NP eSorfp 8l 1 Pe a8€ahP1 €XAMPIRES A2k s t he
pad material of the scrub pad 20 22 and the operation tinme were as shown in

tabl e 1 whereqd ehRRf ngRdur$ ST TR ® Bhey ser Ehenso f heha 003w it usaln each
pad materdflss Theafd reia differancesd Bl (9.9, B LR -A)ves as a

correcting pad, the removal of burrs is ensured by scrubbing
in the direction intersecting the direction in which the

15 textures 13 extend.

Burrs were removed without scrubbing with the scrub pad

22 in comparative example 3. In comparative examples 4 and
5 and in examples 3 to 21, the pad material of the scrub pad

20 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

25 polyvinyl alcohol.
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was then neasured. The results are shown in table 1. In table 1, PUrefers
to pol yurethane and PVA refers to 25 polyvinyl alcohol. 30 PCT National
Phase Table 1 Pad 100% nodul us Work time BHO 01- ; nat erf@El FMPa)gsetpBHO. 4
(nm) Conp. Ex. 3---1.50 Conp. Ex. 4PVAl.5201.40 Conp. Ex. 5PVA1l.5181. 30
Exanpl e 3PU1720. 60 Exanpl e 4PU1740. 66 Exanpl e 5PU1760. 68 Exanpl e 6PUL780. 58
Exanpl e 7PU17100. 46 Exanpl e 8PUL7140.52 Exanpl e 9PU17200. 47 Exanpl e
10PU1760. 68 Exampl e 11PUL1770. 56 Exanpl e 12PU2020. 30 Exanpl e 13PU1320. 32
Exanpl e 128018100. 48 Exanpl e 15PU920. 43 Exanpl e 16PU960. 56 Exanpl e

17PU9100. 41—Exanple—18PJ2060- 45 Exanple-19PU20100. 44
Pad 100% modulus Work time BHO- 01

ématerial (MPa) (sec) BHO.- <

! (nm)

Comp. Ex. 3§ - - - 1.50
Comp. Ex. 4{ PVA 1.5 20 1.40
Comp. Ex. 5; PVA 1.5 18 1.30
Example 3 | PU 17 2 0.60
Example 4 PU 17 4 0.66
Example 5 PU 17 6 0.68
Example 6 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 |  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 |  PU 9 10 0.41
Example 18 ; PU 20 o 0.45
Example 19 g PU 20 10 0.44
Example 20 |  PU 20 20 0.45
Example 21 g PU 20 40 0.40
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Exanpl e 20PU20200. 45 Exanpl e 21PU20400. 40 31 PCT Nati onal Phase The results
of table 1 shown that in conparative exanples 4 and 5, in which the 100%
nodulus is 1.5MPa, the first difference (BH (0.01) - BMT( Oa#i)ohawedhase
respectively 1.4 5 nmand 1.3 nmand high. Thus, the burrs were barely
removed. In exanples 3 to 21, the first difference (BH (0.01) - BH (0.4))
was wthin a range of 0.01 and 1.0 nm and the burrs were thus renoved.
The results showed that the burrs were effectively renoved by setting the

100% 10 nodul ushef rébeloat exi ahbused Epbwhhenger Lactbngapadibet ween 3 and
40 MPa. The above enbodi ment na¥ be nodified as described below 15 To
satisfy i RpaBPleésfstafce; &8cviighi Bher e8Pgtmadslushéat 1r eMPat ahbe, and

the |ike sequiredeforohbe ohormbion. seconding fedi ymoacchemeal

strengthening treatment may per _ raM/na
in a stepnbeéodel.20nhhandeikighe Frocessilng Mirid wesd egmadler the texture
processi ng. The cgéﬁ%cal stren hen| g treatnent refers to a treatnent for

i on conve???ﬂ&e% VEIEHRIGRtal b ontrsddif He 3% th LR T an®Sodi um i on

cont ai ned (b not he- coMPOSi 4§ Priva 8f wibgi Q! §S§a§§QS&fab €01 0afgMNgVaLent metal
ion such as 25 sodiumion and potassiumion having a greater |on radius

t han the apaveh¢opgrrFuveherthis femaveten e reﬁukﬁgﬁiﬁnwe@;Uﬁ&modTLor
appl yi n 0 r t surfac of th as rate e
PoLYLn0 CRIDRGERL oo 2L EBRLOR:HLPy e PLacEng

chem cal eni ng od i FFOF e 8s substrate
for a030 m@@m@rmn@ldetmmermp @s@chnemr:ath@té@ﬁgéda@ﬂn@gpécae@éme@én

3 and 40 MPa.

The above embodiment may be modified as described

below.

15

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

20 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

25 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

30 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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liquid in which a chem cal strengthening salt is heated and dissol ved.
Exanpl es of chem cal strengthening salts include potassiumnitrate, sodium
nitrate, silver nitrate, and a 32 PCT National Phase mrureiofahtPhheast
two of the these substances. The tenperature of the chem cal strengthening
treatnment liquid is preferably a tenperature |lower than the distortion

poi nt ofm£ he mate iéa% f)f t.he ‘9| as]? substrate by about 50 tq 150C, 5 and

more preferably. The T enpetat ure the CheRT catPSSEPeRyt herthg tr eat ment

liqui d i stahoetaS0fe tof 4508 ciémBeal espeEas Ui en 1 oyer ré banether gistgrtion
point of the material of the glass substrate by about 150C, the gl ass
subst r at 'S Jaffiist T Hel ¥ T finRetafure eheedr | phametlehedd Sadrsiernge heni ng 10

| t.he t ) t t | th
R otorti ot poretErBRE! L TR S AR 0 S 1) Dhobs0%0c, he
gl assssubsid at@raByrdes r 54 ored whghe HEergol Aot decchien cal

strengthening treatnent. 15 The scr ubbi ng step of the enbodinent is a step
conbi ni ngstareropdessi fort renomwnmg bigusd and #eo: cadd eth #&EH .ngapr acess,
which is a process for renoving foreign materials adhered to the surface
of the raWHiRREATHC IAET X0t dthe BuitestHot oMt ff i Hhe Ukt eibmbr, and
t he proce or . enovi burrs .and .t he jng . process may,each be

per f or ne jignt}gee ihte Ss%r}gsptsr.a G ot haek?o%y\fasz&q)nt?‘ﬁe gﬁg&su R S, the
washi ng ldafiridt daessuroti diase 1y dheised ianthondyerd e I eoval gofebiigs my
be perforned. A new 25 washi ng process may be provided in a step before or
aftet? t RFQGIbLI A $PEpLEBPFERBYE Sf 6KEEGE Smat Eemarg aftiem tiswersur f ace of

the raw ma{gfidle HB5S M ¥ point of the material of the glass

substrate by about 50°C, the glass substrate may be
distorted when undergoing the chemical strengthening
treatment.

15

The scrubbing step of the embodiment is a step

combining 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

20 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 pérformed. A new

25 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

30 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
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The correcting pad is not limted to the scrub pad 22 30 shown in the
enbodi nent and ot her pads may be used as long as the raw material gl ass
plate is scrubbed in a direction intersecting the dir et vaxionawrhebet he
texture extends and is nmade of a material in which the 100% nodulus is 3
to 40 33 PCT National Phase MPa. Therefore, as long as the correcting pad
neet s sucQPareqﬂkgg 6¥§,€§h burrs be renpved, for exanple, by
scrubbing Wit h an abrasive t aps SétVing aLtHeS CotY & e radciEing the
texture mashineeénby, MndabhyrsChapbbagrvhbhecq, arspOBISNSEEYI B as the
correcting pad. 34 PCT National Phase CLAIMS: 1. A process for

manuf act uPFRGPRI Y a5t updt plaresive tase sarwAngnfer hhei oArrecbiding medi um
that is f e iLshing.a surface of a.disc-shaped gla
substratgﬁgﬁdgg%ﬁ%ng%%r€%¥ﬁ§%% %Q?hﬁ% %%oc s%?%ﬁa%gytﬁ%rgﬁﬁ%%%ewlfﬁe

met hod charspdeye zedrving hat the textdceipgosessi ng includes the steps of:
formng lines of texture on the surface of the glass 10 substrate extending
along a circunferential direction of the glass substrate by perform ng a
mechani cal texture formation nethod in which the surface of the gl ass
substrate is supplied with an abrasive slurry while an abrasive nenber
slidably contacts the surface; and 15 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 the texture is
performed by using a correcting pad nade of foam of a synthetic resin
havi ng a 100% nodul us of 3 to 40 MPa
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20 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 net hod for manufacturing an information 25 recordinng nmedioum ghass
substrate as clainmed in claim1, characterized in that an Asker C hardness
of the correcting pad is 40 to 70. 3. The nethod for manufacturing an
infornati(gﬂA S_recording medi um gl ass substrate as clained in claim1 or 2,
characteri’zed ih that the correcting pad has a surface including a
plurality of holes, with the holes having a dianeter of 48 to 60 j um 35
PCT National Phase 4. The nethod for manufacturing an information

recor di ng medi bm glAasRreedss rbee menefarheding anylape sfbstratesfdrto 3,

characterjzed.in th | ass, substrate is_scrubbed with
t he corre%%?nbﬁp%% %&%égﬁ?éﬁﬁéégéﬁéggi%gige%%%%nts? S%ST%%nﬁé?ﬁgﬂr? r

manuf act usy ngo Bhsh @rarediofece esdri dys cedh e @l §5ss subsh s aterasaghai med
in any one of 10 glains 1 to 4, characterized in that the correcting pad is

made of at}?%%rﬁ%lf Ut HANESFedth. PEeCahl Mgt Mo d- For SwahrFact Hreng an
'nfornal'ﬁ%&hé&Q@H£EJEké¥¥&éﬁn£Ha@ﬁa@“@ﬁér@@§%£§e9¢€%£@§%iﬁ%afgc 0§ Of 15

claims 1 to 5, characterized by a washing process renmoving ftorergn
mat eri al fhonstdes suff ace of the glass substrate is performed before or
after the stepffor. correctin he shape

t of. the texture, 20 7. The nethod
for manufact uri g ate i M Sreth o X recordt ng fredi U of a8k éﬁ%s‘ﬂ%@% as
cl ai med isumsyrane aftertd@didielodd 5, cohaimed esized idtdatidhe,step. for
CorreCtlrgﬁass 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
15 correcting the shape of the texture by 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
20 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
25 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
30 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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the shape of the texture uses a scrub pad as the correcting pad and

i ncl udes a scrubbing step for scrubbing the surface 25 of the gl ass
substrate with the scrub pad, burrs and foreign naterigr heiirRgar esvaved
fromthe surface of the glass substrate in the scrubbing step. 8. An

i nformation recordi ng nmedi um gl ass substrate 30 manufactured through the
manuf acturing nmethod clainmed in any one of clains 1 to 5, characterized in
that: when a predeterm ned region of the surface of the glass substrate is

measured with an atenkcnEer68 PHErASAAPE-tLPeng6,RCT MBI, 9paL,Phase area of
the predetermined region is referred to as a reference area, the area of a

cut pl anerefordeng exedien obsasnedobyrauet anagecthemeextur engl ong afpl ane

Il el . f i eferred to as, a sured_area, .the ratio of 5
Fﬁ;anegsu%g l%?i%5§§t ?S é%@%? TH %%fipﬁEggﬁﬁrEHrF§C6r8BrEE8nted by a

bearing retaos (BR)stBaposisi odrabo¥lli shthhenebeariBgtiali falBRYyelsa50% s
referred to as a reference plane, a plane at which the texture is cut at a
posi tion tiRerefthetdedli Pgcradfo (BR) is an arbitrary value (X% is 10
referred to as a neasured plane, and height fromthe reference plane to
the neasured plane is represented by a bearing height (BH (X)), wherein
the presence 0%.a bline mstho@cdHgnimaduiacaur angeanf ihearnagibei ght BH

(0.01) to bearin hei ght BH (0.4), and the difference between the bearing
15 hei ghtr%%or(%“g%)m C?fg“rf‘h%ﬁ%%%r?%s%]é‘?%ta%#%@%%?dihnaa%ft’a‘?%e ?H which

the huorr &ﬁaﬁﬁﬂuyaﬂaf4P”&ﬁ$¥éé@%ﬁi@éﬁi§n0%ﬁgtt9hé-QoPPéc@inJhﬁaanIQrnatiOn
recordi ng nmedium gl ass substrate 20 as clainmed in claim8, “characteri zed

in that WM the beRamgEF atFotBR¢ srédim. range of 0.4 to 15.0% the
beari ng

6. The method for manufacturing an information
recording medium glass substrate as claimed in any one of
15 claims 1 to 5, characterized by a washing process for
removing foreign material from the surface of the glass
substrate is performed before or after the step for

correcting the shape of the texture.

20 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

25 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
30 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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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 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%) is
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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