1 DESCRI PTI ON PROCESS FOR PRODUCI NG GLASS SUBSTRATE FOR | NFORMATI ON
RECORDI NG MEDI UM 5 TECHNI CAL FI ELD The present invention relates
to a glass substrate to be used for an information recordi ng nedi um
such as a magnetic disk (hard disk), and a magnetic disk. 10
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| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON A gl ass substrate
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substr ab? rhassBnfronf 47 taB0of SiCny Hongs ne d0esmf AkOp/ freinrytp8UcelsNas@, from
a glass forned into a plate by a_ 2

1 to 15% of K20, from 1 to 6% of TiO. and from 1 to 5% of ZrO, has been proposed.

15 Patent Document 1: WO 08/117758

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
A glass substrate for a magnetic disk is required to have an appropriate expansion
o0 coefficient and Young's modulus, and further, it is required to have acid resistance
because acids are used during a polishing step and a washing step in the production
process. Further, there has been a case where an acid having a low pH is used in
order to improve the polishing rate or improve defect-removing performance in a
washing step. However, for a glass having a low acid resistance, only an acid having a
25  high pH may be used, whereby there has been a problem such that the polishing rate or
defective quality after washing cannot be improved.
An object of the present invention is to provide a process by which a glass

substrate for a magnetic disk can have improved acid resistance.

30 MEANS TO SOLVE THE PROBLEMS
The present invention provides a process for producing a glass substrate for an

information recording medium, comprising processing a glass formed into a plate by a
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glass composition, and they have thus atrived at the present invention.

EFFECTS OF THE INVENTION

25 According to the present invention, the acid resistance of a glass substrate for an
information recording medium can be improved, and an acid having a low pH can be
used during a polishing step and a washing step in the production process. Further, as

a result, the polishing rate or defective quality after washing can be improved

30 BEST MODE FOR CARRYING OUT THE INVENTION

The density d of the glass (hereinafter referred to as the glass of the present



" bat nost 2.60 g/cnB. If it exceeds 2.60 g/cnB, a load is applied to a
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cont ensuch as a drive made from a metal becomes large, and thus a substrate may posmbly
25 be easily broken due to generation of a stress at the time of a temperature change. It
is more preferably at least 58x107/°C. a is typically at most 100x107/°C.
Next, the glass of the present invention will be described using a content
represented by mole percentage.
The glass of the present invention is an alkali aluminosilicate glass, and typically,
30 it has a SiO; content of from 61 to 71%, an AloO3 content of from 7 to 17% and an alkali
metal oxide content of from 15 to 26%.

If SiO: is less than 61%, the acid resistance will be decreased, d will become



* 10of alkali nmetal oxides is less than 15% a will becone small, or

mel ting performance of the glass will bg declined. If it exceeds 26%
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Na20 and K20, .i.e. Li20+Na20+K2 hereinafter referred to as 1S
from21 to 249§ pﬁ%fﬁrfsé t%’“ﬁle@d@%@ﬁ RS 167N (9 TFoiBr el ch 1 ZoAng -0 isrom
r ef err%{itotéz%as glass A of the present invention). 5 Next, the
conposition of glass A of the present invention will be described

Si02 is a cOMYISY ick8 thar BYA, hemak Heai QR thdtey BESMedRfhdIS or melting
essential. If it is less than 64% the acid resistance wll be
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performance of the glass will be declined. If it exceeds 13%, the weather resistance or
T, may possibly be decreased.

20 K20 is not essential, but may be contained in an amount of at most 8% in order
to increase a or improve the melting performance of the glass. If it exceeds 8%, it may
be possible that the weather resistance is decreased, or E or E/d will be decreased.

This alkali aluminosilicate glass may contain components other SiO,, AlO3 and
alkali metal oxides in an amount within a range not to impair the properties as a

25  substrate for an information recording medium, but the content of such components is
typically at most 8% in total.

As one of preferred embodiments of the glass of the present invention, a glass
comprising from 64 1o 67% of SiOy, from 8 to 10% of Al,Oj3, from 10 to 13% of LiyO,
from 9 to 12% of Na,Q, from 0 to 2% of K20 and from 2 to 4% of ZrO,, provided that the

30 total content of Li»O, Na,O and K»0, i.e. LixO+Na-O+K>0 (hereinafter referred to as
R20), is from 21 to 25%, may be mentioned (this glass will hereinafter be referred to as

glass A of the present invention).
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If the total content of the above R0 is less than 21%, a will become small, or
the melting performance of the glass will be declined. If RoO exceeds 25%, the
weather resistance will be decreased.

25 ZrO; has an effect to increase E, E/d or T, to increase the weather resistance or
to improve melting performance of the glass, and thus it is essential. If it is less than
2%, such an effect will be small. If it exceeds 4%, it may be possible that d becomes
large or the liquid phase temperature becomes too high.

The glass of the present invention consists essentially of the above components,

30  but it may contain other components within a range not to impair the object of the
present invention. In such a case, the content of the other components is, in total,

preferably at most 2%, more preferably at most 1%, particularly preferably at most 0.5%.
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Nb205 is typBa@ mayeatah@atbd in an amount of at most 2% in order to increase o or to
20 improve melting performance of the glass. If it exceeds 2%, it may be possible that d
becomes large or the glass becomes likely to be scratched. It is more preferably at
most 1%, particularly preferably at most 0.5%. No BaO is typically contained.

TiO2 may be contained in an amount of less than 2% in order to increase E, E/d
or Ty, to increase weather resistance, etc. [fit is 2% or more, T may possibly be too

25  high, or phase separation may possibly be likely to occur. 1t is more preferably at most
1%, particularly preferably at most 0.5%. No TiO, is typically contained.

B.Os; may be contained in an amount of at most 2% in order to increase E or E/d,
to increase weather resistance, to improve melting performance of the glass, etc. If it
exceeds 2%, phase separation may possibly be likely to occur. It is more preferably at

30 most 1%, particularly preferably at most 0.5%. No B,Os; is typically contained.

LazO3 may be contained in order to e.g. improve E while maintaining the

weather resistance, but in such a case, it is preferably at most 2%. |f it exceeds 2%, it
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is from16 to 23% and that the content of B203 is |ess than 1%if it
i s contRi Ml Srrrel.gRds §b pPutido.dEr. TR Yot 88@hu. pAd enmbdwrei thetgghi cal |y a

circular glass plate. The id si stance of th | ass substrate of
the present %@g%ﬁ?r&#’ sasesgmg{’ gﬁzééﬁb&%%éﬁ*f}@ g’?ﬂytsbfa IPERP) an
whi ch i fodi: ynds of acid resistance i ndexes Ash AAl)
Au, Améghgﬁgwhlg(@ngl{c':mﬁ?m ‘/cn2), which are neasured as follows. A

sanpl e for tho@asusaec®at FOShCH50 00N $nd) BE @ohfihdtingart BKRESBUp to
of 1 mmand a size of 4 cm 8 square and having both surfaces

m riBor -4¥6lin ¢dfetl usi ng ceri um oxi de was prepared and i mersed in a
nitric acid of 0.01 N at 25C for 3 hours, and it was analyzed by ICP
mass anal ysi &npitessuetesrasersbpdimanif $ie dlasssf sheprasent gventipn ragy hadfor

sur t e Bl oot wBR el B TreEh B B BsRP B B Qe o .5 Rtttz 6 to
and t hejor, FYMoAGionONGALLANARAZH, ih%trrﬂgftg Pe/g of RO fbA 0 to 4% of Mgﬁ?ré)m 1

di fference obtai ned by subtracting ass trahsition tenper

T9 fronot3e of CalD sed fremportatys of ZF0,,iprevidéditdat RIOTiHBoa 86 % 208sohat e
of the present invention is preferably at nost 5C in order to inprove

t h@oveatineh coatiirs: emedt 1o 71 % eHDCdBoBC ta Ak ef AlkOt, framilor $beof B2Os,
Tomost MOMBa2 BB ot HeQ, dom aeve ShbecDh fiow Bite ad BhRef. Fompiess of
di sti nq\}lgOTfr&% é)?o ééﬁP&PﬁHQYfrom 0 to 2% of ZrO,, from O to 2% of La,03 and from 0 to
2% of NboOs, provided that R0 is from 16 to 21%; and one which contains from 61 to
66% of SiOy, from 11.5 to 17% of Al,Os, from 8 to 16% of Li>O, from 2 to 8% of Nay0,
25 from 2.5 to 8% of KO, from 0 to 6% of MgQ, from 0 to 4% of TiO, and from 0 to 3% of
ZrO,, provided that Al,O3+MgO+TiO; is at least 12% and R0 is from 16 to 23%, and
that the content of B,Os is less than 1% if it is contained.
The glass plate of the present invention is typically a circular glass plate.
The acid resistance of the glass substrate of the present invention is evaluated
30 by Arotal (Unit: nmoi/cmz) which is the sum of five kinds of acid resistance indexes Ag;, Aa,

Ati, Ana and Az (unit: nmol/cm?), which are measured as follows. A sample for the

measurement which is a glass plate having a thickness of 1 mm and a size of 4 cm



" at | east -35C In a case where the glass of the present
invention is the above glass A Arotal @f the glass substrate of the
present invention is %r eferably at nost 20.5 nnol/cnR. |If a glass

subst r a3quarg aist havias bathoaerfacasamireorspolishgdatsing eeriurgwixidenwas myepaneH and
of froml to 2 15is. used  in a f | i shing or final shi p
duri ng TRBCRESTc nUHF sricorg ab el B Shadesd fvimandlured By 1P
recor di g0 i r : f0r, .a i ¢ disk.,.
[y ST LR BRAMEH et PAARE oBHARS B 81 AT ONERRFE T i
cracki nghid ATThake iefutipr #mbisiselraRlividad byasé séfabERkéL BRihe giass plate to
The gl ass substrate of the present invention is typically Used as a

gl ass 2AfbtairbAsr Ak LA Anarmbinesnd thbiskum Agi+Ax+Ad-a55+8uhs tdefihed a0 oia.

magnetic disks are widely used for 2.5-inch substrates (outside

di aneter of dM§l diffsrengesabitained byssulijactisgdhe glass. tepnsitsrelepuerritae Ty from
1.8-ing ubstrates (outside dianmeter of a glass substrate: 48 X
used fc}FeZ'.ngv%%Wsﬁ(Tér B ﬁfy ot ﬁ?ﬁg%%ﬂaﬁrﬂf&&tﬁﬁﬂ@%mtéﬂ@%dg
every y i to i
o) SiRlere B ol s ¥ o)X Weffte ISRISLAS LR sRUBRY 8%
Sui t ablifefdifeciBs nProREUrddtRBr resistance Wil BERaRIPEBEINE) PrOLasHréferdtl§ at
present invention, a press nethod as well as a down-draw net hod such
as @ fuabsn-10ECHbd! Hiitds at ourst F26rG shiswfidichwilied hadtechdtiret aT#£T pisttypically
process are used. The glass of the present invention includes a glass
whi ch i 188bB8°®0 be formed by e.g. a float process and thus it is
suitabl e for nass Sproduct e _praduction roce?s of the

present i nvemt Adt? et‘ﬁ'%erﬁethg%sa?{&hﬁcﬁr%?t IEHER '81Ih%a PUR 91388 Ayddrotal O
parti cyjar I%sé élﬂ?gtﬁﬁe o@pﬂe M%rs'eﬂ’f’ﬁvgﬁﬁ&‘?gssn%r%?&apg/ ARbs .5'?1%%[/&2. If a
e, s Tor the co

exanpl eria respective conponen nonTy used are

bl endedyl4€s bastr@tedepbt SGLHQMARS WhieA sty abieit Ui KbYing 4 BHNAERH 1 10 2
and nelted in a glass nelting furnace. Then, the glass i S honpbgeni zed
by 1&. g.is babblin aggurktcerpdlishingrordail wWashiraf stepausingfthe prodwdtioovefd: Hhass
formng into a plate glass having a predeterm ned thickness by a 5
known ridosbatss iRrRnasfaMEsiRn-reFaiFineE MesiimnpatisHiagy 2 glass sHbstsdirdar aa

fl oat X t.had d then, aft [ .
or oces SAGTR R Hsks FIASTRTRP Y Pt TSI Sst aF plass Siieca S meskeagine
to obt M %cﬂ%?réfé?é%fk%?n&@‘émnm/@rﬁef' bed size and shape. In the
producti on process of the present invention, in cooling of the gl ass

in the 10l asThetgass\batigradtbof HeapeseaiPrbation & HPReNMPEisal dsenglaskt s
strain point, the time t during which the glass tenperature is at

| ex6t isubstrateaion gpoiaghetimdisikt nost a tenperature where the gl ass

vi scosity be ?mes 01 dPa,s is permtted to be at |east 13 m nutes.
If the time E"'@%S? rateg T 1Bagh§1ln dsks pre widelhased i Hpdnghgubstiates

or of or 481018 TP ot ol dBsTaR Bpapppeesed B o T Fgtipactrob i Banen

pr epar i I itk O [d.Si
e Sdagebie 0 8  oDR A4 SEIPSAS e g e
10. 9% olaydr2@nargb @n5%Téir AidlRetio Wrowley oladraiyear anansh tHeesthee hand, they are

nelted at a tenperature of from 1,550
25 desired to be supplied at a low price. Glass used for such glass substrates is

preferably suitable for mass production.
In the production process of the present invention, a press method as well as a
down-draw method such as a fusion method and a continuous molding method called a
float process are used. The glass of the present invention includes a glass which is
30 able to be formed by e.g. a float process and thus it is suitable for mass production.
In the production process of the present invention, the melting and forming

method of a glass is not particulatly limited, and various methods can be applied. For



20 to 1,600C for 3 to 5 hours using a platinumcrucible. In the
melting, a platinumstirrer was put intg the nolten glass, and the
glass was stirred for 2 hours to be honbgeni zed. Then, the nolten

gl ass vesarnplet matefials forihel respective: compaharts contraoniytieaperatbigreiat tochave
cooling rate of 1C mn. Thus obtained plate glass had a density d of

2. 51 g/ Aesipd aovpggiion; asdsugh agxnpdwre is meatast and inegltechings glags mating,

a Young, s nodulys E of 84 GPa, a specific nmodulus E/d of 33.7 MM kg,

5 of as s | (R g aBSees Dprisisnized iy e pubbinselEng o Fqcilen of 4

478C, & Al ot T, -of . ' - Vi e
pecore g DIRBBOREmIA it Al 8SHahHF SuBRRh it hTdhess by o
gl ags VrRAAT hathH®e0em as HodOwaldRaw mdih P’ '

out by the methods described bel ow. 30ggqgaamg?@g%iﬁ@@dé?ﬂﬁteﬁme%
Ar chi mestess pressshadihes, agdfthem &tkrtamngaling,gfrosesiing sublavisngingin pobpblshing
init. a: By nmeans of a differential thermal dilatoneter and using
quart z iglcagiedguizas necessesy, da obtajaspglass stiestratedayingpmsgabed sizefary

gl ass when it was heated at a rate of 5Cmn fromroomtenperature to

a tenpe?@P% e at which the glass is softened and el ongation is no

| onger obser yegd,, féro%luc{i(?n ﬁ?oé’és%loq the bpésen\f\%e{ﬁ!ﬁ%ﬁuirnecgdo@ﬁgqf g}ﬁ]eo 596 the

obt ai ned thermal” expansion curve, an"aver age Tinear exp

coebf i qhgndtepiviHurd the iR Peratbfe b@c&ﬁ@s‘é@?eéé@'itﬁ%‘tr%ﬁr?ﬁ}oint, the time® during
Wth respect to a glass plate having a thickness of from5 to 10 nm
and a sihiehdiie §lassteqparaiurd eatrfeastuisestein poig avalr atiradstoatenyerature where
ultrasoni c pul se method. TO: By neans of a differential thermal

di | at orfee &lasgngsersitiPagenmas 1§l aba-a ks perited énbe aldeqrtd 3 minetesat df tfe
el ongat,j on,of a gl ass, when it was heated at _a,rate of 105C/ m n fro
oot dinie: & lehe ha 3 SR st 57 BS Bodaiolt bt itistomen atcull 6 bring The
corres L) idbpcals: po) i t, al : | expansi on
cur ve AoVl Tt o CE S B EhAle BB ANASHS MIRYER, | °TES

strngin point was neasured in accordance with "Determ nation of

anneal i ng point and strain point by fiber elongation" (JISR

3103- 2.EX08WPLESST10: A tenperature-viscosity curve within a viscosity

range of from 101:5 dPas to 104:5 dPas was neasured with a rotatjon
vi scomet er. Matenalp weie gvepagdig Hst Alags Vo atsnResites coypHsieanas

Lo B oA e b L 20 DAL s o ey
Lhe, Y1 88 402 AR ohLkta(BaeHaAFASHS A ACER ARG, et fom 1 50

3108- 21@0a(H)0°CAok Srp ey ladursasin§ & Qlatinung grucsbleNc ligiageltites 8 plathaesistivrer
ranges was obtained by fitting using Ful cher's equation based on the
above tv@speutdnigribevneiters glagscand d)e glhes e gitrathfqrd mvyrstth bedrumeadémiged.
poi nt g_nd tt}‘eﬁst ain point, and 110 was obtained fromthis

t enper dGPelA BRIEN UASNFR CasHe TPMB Riate angaraealed torrogmdempasatusg at a

by thecéﬁg'ﬁy%‘gg}fgewa}ﬁl. 25First, the above plate glass was processed

into a g a thickness
Thus obtained plate glass had a density d of 2.51 g/cm®, an average linear

25  expansion coefficient a of 77x107/°C, a Young’s modulus E of 84 GPa, a specific
modulus E/d of 33.7 MNm/kg, a glass transition point T, of 494°C, a fictive temperature
Tt of 478°C, a strain point Tgy of 457°C at which the glass viscosity becomes 105
dPa-s and a temperature Ty of 580°C at which the glass viscosity becomes 10'° dPa-s.
These measurements were carried out by the methods described below.

30 d: d was measured by an Archimedes method using from 20 to 50 g of a glass
having no bubble in it.

a: By means of a differential thermal dilatometer and using quartz glass as a



“of 0.4 mmand a size of 1 cmsquare. This glass plate was placed in a
box-shaped el ectric furnace, and the tepperature was raised to 630C.
It was maintained at 630C for 10 m nutes; and then cooled to a

hol di ngrefergresatamee heatitaot elohigation af e giisslwhen it iys Reftedodtaitate of
control. After it was maintained at Tk for 140 hours, the sanple was
30r et r i 2¥eninfmm reendesperatere i ademparaiutpiainehiel the glassns softened and

tenperature uynder the air,k atnosphere. Tk was set to be 510C, 500C,
ao00 " Jenoalin TakloneR: oPAFERRbLS. Gran HSIGPaRs Was mReh LA o the

cach seoRle Dol SR S EL A AT e ke i fBahoh REsltiTon JAiitn &

r ef r;act jayrRiel Grdey tWerd OreRREREulated. Next, the above plate glass was
processed into a glass plate having a thickness of 1.2 mmand a size

of 4 cm squarke. Wih rgbpss tplaaglassvpiatphavied & tickreesbaffemapad 10 mm and a
Selectric furnace, and the tenperature was raised to 630C. It was
mai nt ai 8@ CAS BBEAUAE: the Mdasuresentwes casied oot by ae sitafsonimpliss methed.

, i | ], . b .1Cm d
T M 7 espdat | FITpsans 558 sgehR GBRtT el i orpelsenshsIa0 AUERE lacees 2
Ex ' ' 430
i L e e S M U R T

i nd@x of°(HAGA NOATRO S WeRpERASH Rt i ' ' -
above calibration curve. pThe resulstga\%eéénﬁ\%ggq?%?é@ggﬁilé'reenfgiogﬁ%%%r@ fo

f or Exahplaritial peint inghe dblteinad dvernpl| atxpagbipascunes was dalesis ad thagiasa
gl ass plate having a thickness of 1.2 nmmand a size of 4 cm square.
Thi s gltEasitempeinkas fl owed through a 15 belt conveyer type electric

furnace, and_two es of sanples i.e. Exanple 3 and Exanple 4 were

b epar od, whilé hal SRR RABAEE G4 eR & ABrS 8an Gy Wilgr eGP T At of

t he bel aci t g R A. of 3.4
m and h&é]s ﬂ'@@ #%rgta-eﬁbgét{ér@ gngﬁ atfeq(%@?%{twf %‘fléﬁ?ﬁ%@ iZ‘.g_qgﬂ']and 3 m
away from t ha,i:nl Rtempauireevigé&agtcuresMehat HiRzosty Fyd bivfoRert' €idha.s
were set to be, in ascending order of distance fromthe 20inlet,

350C, 4600 °SIFC: wWes0Teasued3a) a aotdtiansisgonestepr Furthe, 4 Beftbring point at

velocity was 11 mmmn was identified as Exanple 3, and a sanple for
whi ch tHaichdne visepsity bgcqraes 42 niraswassnearsied in ascaidarseimihe 4.

T et B g, ST 5 L AR o3 FRS D 2
The reaiy HistoZhy baBoRep A0 ClPR, vas Hedradh AN iafct hihaDefiinfithtéh of
pr epar ainnealind pairtaimal srais bdihtSWES R3 hes-L.2ommyey Altefripeeattt&41scosity curve

furnace, there was concern that Tf of a sanple varies depending on
t he podneluding thase visgesihhengleasvapbbiainadiy ditingdeing Rutcher’'seqeqtiah based
parts %%Vtihggab%\}ehtie(r:nkp%ergt%rcg-i/is%:bgitymgl].lr?/g?thae géf%gnir?é point, the annealing point and
the strain point, and T1 was obtained from this temperature-viscosity curve.
The fictive temperature T; was measured by the following method.

25 First, the above plate glass was processed into a glass plate having a thickness
of 0.4 mm and a size of 1 cm square. This glass plate was placed in a box-shaped
electric furnace, and the temperature was raised to 630°C. It was maintained at 630°C
for 10 minutes, and then cooled to a holding temperature Ty at a cooling rate of 1°C/min
by a program control. After it was maintained at Ty for 140 hours, the sample was

30 retrieved from the electric furnace and quenched to room temperature under the air
atmosphere. Ty was set to be 510°C, 500°C, 490°C, 480°C and 450°C. The

thickness of the glass is sufficiently thin, and thus each T of the glass becomes Ty.



" 301.2 cmsquare, and the refractive index of each part was neasured.
As a result, it was found that the refrﬁctive i ndex of all parts were
equal and Tf of all parts have no difference. Further, the center

part an®hg reheacthienadpact saviasadiple ded rmeasdred; Ahd knegidratibd ¢lirv@of Tpand
into three parts and the refractive index of each part was neasured,

and it thesrefigghve inax waepresfaradt i ve i ndex of all parts were equal

and Tf of all rts have no. difference. Thus,. it was confirned that

T oot gl asNERal® AERMEBBIE Bhos IASs 0B binid e 1% bAgng & Biskness
square |j ' My ter 3T h e re 532C
For Exanpl & T SR YA B Faes®, g i Rlste M APR BT S snsped
Exampl egidctri¥anide, BRanRE $8mpeldud BES rAI8EY &6‘935’@.”p|t%fasorfn?§ﬂ]$ned at 630°C
present invention and Exanple 4 1s a Conparative Exanple. -1g of a

gl ass ploati® minutés,isndcthehitwodyssy of samplesivedieyprepard; éer Witichahaichgliry
glass into a plate by a float process, a down-draw nethod or the |ike
and t hefiftemwermeal onee Stlép/inin and [18a4rin] BXSpetively, Fxampbgram centsol (]Ehe
nodel of such an jndustrial prodyct For each_glass plate o
Beanp dorer & EnRE 3 Bl dlad Ui Gutenas Exnstrins. | Rie et s ore 730
Au, Al L1y / . as descri bed above.

The rglgl?}ﬁlgeé:@% Om%lqﬂQﬁhg?%ﬁWg?%efgg?\%H{ﬁg@he above t. It is

foud that t The @factife RickoflBRBIsahfIBWHYE RasiiR! 8RY 7 bthfhed using
decreased and 15that the decrease of Au Is particularly distinct an

t he pertberataye aflibtdtmndmoveas®he eeslissv@@46FitatoriBxampleitsad®4ngba fat

t is set to be at least 13 mnutes, whereby the acid resistance can
be i mprie¥a@ap®v@n if a gl ass has the same conposition. TABLE 1 Ex. 1

Bx. 2 Bx. 3 |E->I(J'r’thAc.5,r,t’chcjszL ’aE%Q/e nglé}gtg?gssl@gs Qré‘éjets%%d into a glass plate having a

thickness of 1.2 mm and a size of 4 cm square. This glass plate was flowed through a

16 belt conveyer type electric furnace, and two types of samples i.e. Example 3 and
Example 4 were prepared, which have different cooling histories by controlling of the
belt velocity. That is, the electric furnace has a length of 3.4 m and has five heaters
installed at 0.3 m, 1 m, 1.7 m, 2.4 m and 3 m away from the inlet, and the preset
temperatures of the five heaters were set to be, in ascending order of distance from the

20 inlet, 350°C, 450°C, 520°C, 610°C and 630°C; and a sample for which the belt velocity
was 11 mm/min was identified as Exampie 3, and a sample for which the belt velocity
was 94 mm/min was identified as Example 4. The time t's were 19 minutes 12
seconds for Example 3 and 2 minutes 25 seconds for Example 4.

The refractive index of each sample was measured and T; was obtained by

25  using the above calibration curve. The results were 497°C for Example 3 and 513°C
for Example 4.

In the preparation of a sample using such a belt conveyer type electric furnace,
there was concern that T; of a sample varies depending on the position, and thus the
glass plate was divided into nine equal parts having a thickness of 1.2 mm and a size of

30 1.2 cm square, and the refractive index of each part was measured. As a result, it was
found that the refractive index of all parts were equal and Ty of all parts have no

difference. Further, the center part among the nine parts was divided in the thickness



.7 19 mnutes 12 seconds 2 mnutes 25 seconds As,
0.81.81.82.0 Au2.2272.7 3.4 ANa1229 4.

10

15

20

7.9 9.2 10.3 10.5 AAl
4 4.3 4.9
direction into three parts and the refractive index of each part was measured, and it was
found that the refractive index of all parts were equal and T of all parts have no
difference. Thus, it was confirmed that T; of a glass plate having a thickness of 1.2 mm
and a size of 4 cm square is uniform in the whole piate.

Ti-T4 of the Examples were -32°C for Example 1, -17°C for Example 2, 2°C for
Example 3 and 19°C for Example 4, wherein Examples 1 to 3 are Working Examples of
the present invention and Example 4 is a Comparative Example. T¢T, of a glass plate
which is continuously industrially produced by forming a glass into a plate by a float
process, a down-draw method or the like and then an annealing step is at least 15°C,
and Example 4 is a model of such an industrial product.

For each glass plate of Examples 1 o 4, the five kinds of acid resistance
indexes As;, Aai, ALi, Ana and Az (unit: nmol/cm?) were measured as described above.
The results are shown in the Table along with the above t.

It is found that t is set to be at least 13 minutes, whereby At is decreased and
that the decrease of Ay; is particularly distinct and the percentage of the decrease
reaches 20%. Thatis, it is found that t is set to be at least 13 minutes, whereby the
acid resistance can be improved even if a glass has the same composition.

TABLE 1

Ex. 1 Ex. 2 Ex. 3 Ex. 4
t 1,730 minutes | 173 minutes | 19 minutes 12 seconds | 2 minutes 25 seconds
Agi 7.9 9.2 10.3 10.5
Ap 0.8 1.8 1.8 2.0
Al 2.2 2.7 2.7 3.4
AnNa 2.9 4.4 4.3 4.9
Az 0 0 0 0
Avotal 13.8 18.1 19.1 20.8

INDUSTRIAL APPLICABILITY
The present invention is useful for production of an information recording
medium such as a magnetic disk and a glass substrate for an information recording

medium.




"Azr 00 0 0 Arafai 13.8 18.1 19.1 20.8 20 | NDUSTRI AL APPLI CABI LI TY
The present invention is useful for proguction of an information
recordi ng nedi um such as a magnetic di sk and a gl ass substrate for an

i nf ormat i on rBwediineglisddsuma of Jkpanese PatdiieA mplicatien e @00SH6648P filed on
Japanese Patent Application No. 2009-266482 filed on Novenber 24,

2009 i nbiPyEMRgr @f}eEDW nalydng spesifisstiemlamemany susmary ds peesmeated herein
herein ﬁ rfef erence intit entirety. 14 CLAIMS 1. A process for

pr oduci %r%eé?'ﬁcsesmé[fb%q '8¥e for an information recordi ng medi um
conprising processing a glass fornmed into a plate by a float process,

a down-draw nethod or a press method, wherein, in cooling of the

glass in the last step where the 5gl ass tenperature becones at | east
its strain point, the tinme during which the glass



. tenperature is at least its strain point and at nost a tenperature

where the gl ass viscosity becones 1010 dPa.s is at |east 13 m nutes.
2. The process for producing a gl ass sufstrate for an information
recordi ng medi um according to ClaimZElLAawEein the glass is an al kal i
alum nosilicate glass. 10 3. The process for producing a gl ass

subst r at.e fAmragessics preduay aatassdsulptiate farmaraintameitiog recoiag medium,
wherein the alkali almnosilicate 8| ass has an al kali netal oxide

cont entCRHPPHFIBPIBCESSINEsA gtise. formed the Hplgteby arfinat prerfiss: agiovyHeays
i on DRIl Pl AR BuFGR! § SR B MR G160 1 Relried the
f 1 0 i 120 O .f ; 0

and 1 G (R helredte bR ISt AR, e BN LR i lndgies

Na20 artdmblie?fture iat [6hSAtN2Ory 6t drii 4trAovt2d tdrap@atare whére theRJIQEESS
for producing a magnetic di sk having a magnetic recording |ayer

forned \A”ébdsh? plcaffesS Y8 UPRiLislANeadt 13 yh@uiBs.! on recordi ng medi um
produced by the process as 20 defined in any one of Clains 1 to 4.

2. The process for producing a glass substrate for an information recording medium
according to Claim 1, wherein the glass is an alkali aluminosilicate glass.

10 3.  The process for producing a glass substrate for an information recording medium
according to Claim 2, wherein the alkali alminosilicate glass has an alkali metal oxide
content of from 15 to 26 mol%.

4. The process for producing a glass substrate for an information recording medium
according to Claim 3, which comprises from 64 to 67% of SiOs, from 8 to 10% of Al,Os,

15 from 10 to 13% of LixO, from 9 to 12% of NayO, from 0 to 2% of KO and from 2 to 4%
of ZrOs, provided that the total content of LiO, NaxO and K0, i.e. LibO+Na,0+K,0, is
from 21 to 25%.

5. Aprocess for producing a magnetic disk having a magnetic recording layer formed
on the glass substrate for an information recording medium produced by the process as

20 defined in any one of Claims 1 to 4.



