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 i hf or mati on recordi ng nmedi um
such as a magnetic disk (hard disk), and a magnetic disk. 10
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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
20 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 {o 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



fl oat process, a down-draw nmethod or a press nethod, wherein, in
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The acid resistance of a glass substrate for an information recording medium
20 depends mainly on its glass composition, but the present inventors have found that acid
resistance can be improved by controlling its temperature history even with the same

glass composition, and they have thus arrived 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



3 ihvention) of the glass substrate for an information recording
. medi um of the present invention (hereinafter referred to as the gl ass
substrate of the present invention) produced by the process for
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The glass of the presént invention preferably has an average linear expansion
coefficient a of at least 56x107/°C within a range of from -50 to 70°C. ! it is less than
56x107/°C, the difference from the thermal expansion coefficient of another component
such as a drive made from a metal becomes large, and thus a substrate may possibly
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 AlsO4 content of from 7 to 17% and an aikal

metal oxide content of from 15 to 26%.

If SiOy is less than 61%, the acid resistance will be decreased, d will become
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possi bl g g4, the weather resistance is decreased, or Eor E/d wll
be decreased. This alkali alum nosilicate gI ass may contain
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within a range not to inpair the properties as a 25 substrate for an
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gl ass of ¢ a glass conprising from64th 67% of
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(hereinafter refelﬂs as ), Is from21 to 25% may be nentioned
(this gl'asS@NPPISiHEPE e referred to as glass A of the present

invegtion). k.0is not essentlal, 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 SiQs, AlbO3z and
alkali metal oxides in an amount within a range not to impair the propetties 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 SiOs, from 8 to 10% of Al,O3, from 10 to 13% of Li,O,
from 9 to 12% of NazQ, from 0 to 2% of KxO and from 2 to 4% of ZrO,, provided that the
30 total content of Li-O, Na,O and K0, i.e. LixO+Na0+K,0 (hereinafter referred to as
R20), is from 21 to 25%, may be mentioned (this glass will hersinafter be referred to as

glass A of the present invention).



5 Next, the conposition of glass A of the present invention will be
. described 3102 is a conmponent to formthe skeleton of the glass and
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20 exceeds 2%, the weather resistance will be decreased, or E or E/d will be decreased.

In the case where KO is contained, its content is preferably at least 0.1%.

If the total content of the above R.O is less than 21%, a will become smali, or
the meliing performance of the glass will be declined. [If RO exceeds 25%, the
weather resistance will be decreased.

25 ZrOz has an effect to increase E, E/d or T, to increase the weather resistance or
to improve meiting performance of the glass, and thus it is essential. I 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%.



present invention. In such a case, the content of the other
.conponents is, in total, preferably at nost 2% nore preferably at
nost 1% particularly preferably at nostg 0.5% 6 Next ,
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contained in an_anmount of less than 2% in order to increase E, E/d or
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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.  [f it is 2% or more, T, may possibly be too
25  high, or phase separation may possibly be likely to occur. It is more preferably at most

1%, particularly preferably at most 0.5%. No TiO, is typically contained.

B2Os 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.
LazOz 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%. If it exceeds 2%, it
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-the weat her resistance, but in such a case, it is preferably at nost
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from 12 to 16% of Li,O, from 2 to 5% of NazQ, from 0 to 3% of K0, from 0 to 5% of
MgO, from 0 to 3% of TiO,, from 0 to 2% of ZrQj, from 0 to 2% of La,O3 and from 0 to
2% of NbOs, provided that R:0 is from 16 to 21%: and one which contains from 81 to
66% of SiOp, from 11.5 to 17% of Al,Oj, from 8 to 16% of LixO, from 2 to 8% of Na,O,
25 from 2.510 8% of K0, from 0 to 6% of MgO, from 0 to 4% of TiQ, and from 0 to 3% of
ZrQy, provided that Al,O3+MgO+TiO; is at least 12% and R0 is from 16 to 23%, and
that the content of B»0j3 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 Ao (Unit: nmol/em®) which is the sum of five kinds of acid resistance indexes Agi, A
Ay, Ana and Az (unit: nrnol/cmz), 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



TheA gl ass plate of the present invention is typically a circular

- glass plate. The acid resistance of the glass substrate

of the present invention is eval uated 3@y ATotat (unit: nnol/cnR)
which is_the sumof .five kinds of .acid resistance jndexes ASI, AA

Au, ANa SHPTRATY TiRfIRY PRfGERsS !’ff%ﬁ-eﬂ'SEPB UTEIGGT g _%3? Biasqrgpargd and
sanpl e f pimbh@dBasHHRERM oMot 51.52@’59@%%6%%@&]@%5?gnfﬂé{%@ﬂi Bl ness

of 1 nmand a size of 4 cm square an avi ng bo surface

m rror - polaiss kedlysts mgihoeit unexsxira eluties apicpes eUSiaAL Li, Neasedr iimite nitric
nitric acid of 0.01 N at 25C for 3 hours, and it was anal yzed by |ICP
mass anaf§idi s Theshsltiod amusity aredivided by dhe autfaceareg;of t glass platatand

Zr, int i i id. h | i t di vj ded, hy th
o gl AL B TR S S A e e
and their sumpgl difiéichcdubtNst sy sﬁ!:?tra‘i':%f'n%; e gBss fHahatigh tempergture??,irom

di fference obtained by subtracti'ng the giass™transition tenperatu
T9 fromihedictive témpetabmpdidieuTe T fof the glasTbufstratebf tHeeprgb@stinvention is
substrate presen& invention is preferably at nost 5C in order

f the . C A .
to inpr oné?%fﬁEQ\ﬁééF?%F d3 p&ges e Emprovethe wieathey sesigtanede Ibit paegedsss°C,

i mprove i i : r gl tai . Tr:;.is preferabl
Lol BB o BRI EREENEY losilaohille RAkBLOGRed: ' Ty Bie iR ¥
di stionctmodif 4199C] Buttib/iPisCat!rhystapsdceagik effdelwill be more dibin@. CRSE i%fﬁié‘an
the glass of the present invention is the above glass A kol al o thg
gl ass sHideasit-85W+s. the present invention is preferably at nost 20.5
nnol /cn2. |f i:’l gl ass ubs%rate is BOt such . a one, .when a strongb

aci di c | i qui dThaCPRY WREEHNG 9IRsR the psesent invention isthe bgve glasgde Ao of
pol i shi i i e '

Cubst 1 at o Hs oo RS 0 pRo<eRt BEhfith IsleRiasiy Gt PR P sty Jf =

subst r atgbadsosulmstmbg isaiotsudh akonel Wwhemy stassi Midic Gauiseaeoh pESS fdi § he 2
gl ass surface_or peel cracking. Amtai is nore preferably at nost 20

nnol cngs used in a surface pplshingeifinalpeshingsten duling heawertctionafst gless i s

i call . . 20 . f ) ic disk.
G os s CHEPPERB7 B AR SR ey neli bR s sDbirata o o
subst r atesgrictiet sl et HapEBESHly @hude B RFP e84 BPIHCA]I8ss SRTAFor aij%l{aeking.

e.g. notebook PCs, 1.8-inch Substrates (outside dianeter o ass
subst r atfgo 48meng praferkbiyoat reog 20punoldshe MP3 pl ayers and so on. Their

mar ket s gr ng, ever ear, .and on the other hand, they are 25
desired to b%%ﬁlﬁ%éa\éa%afa of §if present invgnfion is dricalyused @s aviass

subshr alsGBstrSteREEL §f ANeYic Skt abl e for mass production. In the
producti on process of  the present invention, a press nethod as well

as a down- dr a@lazetdubeirates foranagndtitsdisis aretiiadyardddoCBlihdh Qusstrates
nol ding method called a float process are used. The gl ass of the

pr esent (Quisidatdianelaiof agiassesupististe: iAirem) used (orahg.avafebdsk FOs,Med-itnh
o1 ne ShBTRBh BSTRsbt hiosoSb S S o (BT D o b o
];rg{ hmogg p@%%lggncg%g i’t‘)ingg%%ié'rn%rl%&tis RASWhG VB Yedr! ARd 65 thPOifleV RGP YSey are
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 particularly limited, and various methods can be applied. For



9 exanple, materials for the respective conponents conmonly used are
.bl ended to have a desired conposition, and such a nmixture is heated
and nelted in a glass nelting furnace. ghen, the glass is honogenized
by e.g. bubbling, stirring or addition of a clarifier, followed by
form ng FYRABP'E: Plajgrialyfoide rrepestivacynReRads AYMErihiskhatesleyded ® have

coun oA ey ShPRrled W1 18" ERACR el ot 5o kg °
processi figngdech BendiHe WhsisHondrttidng, &3, Bt Fg@hg% 2B8R6 8PRY

to obtain a glass substrate having prescribed siz hape.

pr oduct i darifierpiodiewedbytfbenipg éste rat platevgass leaving a ptoddtengined thibhagbaya
inthe 10 last step where the gl ass tenperature becones at least its
straih pEIGNN MeHog $YRD as adewagrawi eethed dncludieg atfusipemethed 4 floatprocess

| i i i wh he,.ql .
Ui eeosi 19 ZRietnRhliaAheR ettt iR SRS biffidh AlSatshing
I'f the tis@Bried Sutl@SfedeBadry1id dPiAH L asd éuﬁ'@lﬁt@ﬁaﬂﬂg ?r%%‘ﬁb%?@keiatnd

beconmes difficult to bring the above Tt-Tg to at no I'S nore
preferadhapgt |east 18 minutes. 15 EXAMPLES Material s were

Pepr asent od byl 16 EOGR opokt6rots G256 BemnbiVANSS n G50l e plass in the
10. 2% of 0/ i . ,
1554 60 82y 5 OB LISy OB HEKf
usi ng a wihieh ieuglass terhpdraturk s dhieasEistdingh ?@inpéﬁ’& B OsBA tdrhSdratRe whdre

into the nmolten glass, and the glass was stirred for 2 hours to be
honogenithe glasspiseositheeemnes 0 gl disss isapermittad todd ot least 18 miretend If the

anneal ed. to,rqomite rature at a cooling rate of 1C/m Thus

obt ai neg'f’ﬁff LEdeg IR 418y ] PpsiBleghai Beoormss Hifiulide rinadie
25 expang bCih ofy4 &7 - ; s E of 84
o o e I B e S Riraegy YEBRL B MRS, = ot e
TO ab 494C, a fictive tenperature Tr of 478C, a strain point Tstr of

457C at%ﬁh %he gl ass viscosity becones 1014.5 dPa.s and a
t enper a 650t "580C at which the gl ass viscosity becones 1010

dPa.s. Th ' hods descr.i bed
ol ow. 300. - dTESTERSTER AeBElet Sl S0 neWhold SRR pBRSHG
50 g of rﬂo.gbmadrwwhﬂge,rez.mbﬂ@og,m.m-ofax'lacféy1m®9%f pLoa160b4 sf RRJO 8hd

thermal dilatoneter and using quartz glass as a 10 reference sanple,
t he rat -k ctEdagwolshbaebiaingidassd Wreyrwérne meltedhatoa tenperature af rowf 1,550

SO N SRS TPER Guf s PTBSEEHS T el e LRSS, Lire
00 e B33 TRESARE RN JLTAAOR MR A0S0 T2 RO tfcaa
Then, the molten glass was cast to form a plate and annealed to room temperature at a
cooling rate of 1°C/min.
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
Ts of 478°C, a strain point Tgy of 457°C at which the glass viscosity becomes 10'°
dPa-s and a temperature Tyo of 580°C at which the glass viscosity becomes 10'° dPa.s.
These measurements were carried out by the methods described below.
30 d: dwas measured by an Archimedes method using from 20 to 50 g of a glass

having no bubble in it.

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



5 range of -50 to 70C was cal cul at ed. E: Wth respect to a
.glass plate having a thickness of from5 to 10 nmand a size of 3 cm
square, the neasurenent was carried out,by an ultrasonic pul se

met hod. Tg: By neans of a differential thermal dilatoneter and
usi ng quigferengesanils, the ralecf ehuwatiamsf & glagsewhen & wes helateryat 2 cateof a

| wh b 1. d f 10 5Cnmin.f
S0 bty e lmipdfie PEdthTFin Rk dn A sPinre et Ak PROIES? I Roteree red
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transition point. tr: The strain polnt was neasur

accor danobtamechthtBealeaxpansivh aana, aanvesdgaingae ieRparich sbéarAciBnPRItHIL abY
fiber_elongation’ (JIS R 3103-2:2001). 15Tio: A tenperature-viscosity
cur ved wi [N9¢ &f -vP de 6814 wap galfalladeds r om 101. 5 dPa.s to 104.5 dPas was

d with ' ' . Further., . ft eni
whi ch the vi scasi Toftpedibclio™d Bk e Reling midefenf Trma Lol A and 2
wi t h " Degigs o Balrh @gute, SRfrhead temat Was chrled &lt%%%‘ gﬁ%ﬁ%\lggﬁg%éﬂod.

anneal i ng point at which the viscosity becones

nmeasured in adgor Bymeeans afla diffeteatial thatrhadilafon2@er amheasing nwapigtissarta
strain point" (JIS ;03103- 2: ﬁOOl) . A tenperature-viscosity curve

i ncl udi nGTe'RESe SeMPlLdNg Rte QhEI0EURKRN Bka diassavhey it was hagtedwatiryrate of

Ful cher' i A er e-Vviscosity curve,..
he ot ooy e el 7 1 W1 R P i el TR b EF i o
Tio was thbtoritiogithdintdmitidbisialneanRehal re&Féthfsn‘@ﬁ%hﬁvb way thRen FBAné igl%ﬁhve
tenperature Tf was neasured by the follow ng nethod. 25First, "the

above pltansiinaeeintvas processed into a glass plate having a thickness
of 0.4 mmand-a sizZze qQf .1 cmsquare. This glas | ate was placed in a
box- shaped el e&fri efsﬁFaﬁ'éB@{'?t &’%ﬁ W%W%%g%ﬁoﬁ@pcﬁé@ﬁ? dreleunipgtigneic
It was i j ; oL i apd . a
ol d g o Heang BEirg e G ekl M HhdiagBh ISP {22 2808E 3.,

cont#sol . Af t ellyd: t Alesnpeeatnteaviseskigtcufke fvithinldOistwyity $andd6f HERPICES Was. s
30 retrieved.fromthe electric furnace and quenched to room )
t enper atifrl& "uAFErS WaRMaapudhwiEpAdelationyisgametast  Ferther, & sottenipgpeint at

, . . ' f | i fficiently thin,
and 1 huangofE e sdsiy HeaiBs IERPAR whif lslisth 2obtchte Ak Y nciex
of each "Bargrhnaich dTRORGAIAY PoRFd(JFS FRS 1 4H-2L0BN), GHE W éﬁnefahing"glgintt Bwhich

refractive index was prepared. Next, the above plate ass was
pr ocess &l Viscesity kgeesresl Gif dPhs/vag meashiarkinessoinde dithitDatetranationet

f re. Th | at | d int box-sh d5
ol o211 EnPERRoNEAGH SR RofyErlS B &1 G5 SoaTk e o temssprovisoraiy curve
intair B3AG i Qo hO T Judt L0 1 £,
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1C/ ni n, ondbpeabbie edrpperature-vicogitpouweNtheaoftching fotit Nl drﬁ:eiaﬁggbblfrﬁ 8fd

as Example 1, the latter as Exanple 2). The tinme Vs were 1,7
ni nut es testr@ERpeHteand Tndvasrebiginedtiexn this tempenatuse-Ziscosity 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 fo 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.



10The refractive index of each sanple was neasured, and Tf was

. 0bt ai ned using the above calibration curve. The results were 463C for
Exanple 1 and 478C for Exanple 2. Furthey, the above plate glass was
processed. into a glass plate having a thickness of 1.2 mmand a size
of 4 cm JHGdrPEactive; igdex akeagh sareplpavasimeasured ansligigabbratoretinve of Ty and

conveyer tﬁé/fégraﬁh%}r{degrv{é%ra&gggre\%ﬁnd two types of sanples i.e. Exanple

3 and Exanp were p ich have different cooling histories

by controlli ngng, heeaHaeb ol lfEstvas Jldgbsdety ian‘?F@gEgm{Ia{t!&%ﬁ(fﬁpr}ﬁﬁ%RneSS

has a length of 3.4 mand has™five heaters insta

1.7 m 20818 mmdaid ensizeeyf 4 cromqube. i Mhetglasnplateheappreet iite rpsHednEpes
of the fiyve heaters were set to be, in ascending order of distance

f r om ¥ he ®iBStriGfHEIACegBREIhe s erafbipvas (@eed 68T, Ihwas maintaipied at 630°C

and a sapd ToUEE e AR P Tl S B ahordth A7 A e ePine.
as Exanplegied weldigettbBe 0.1 EoMRR @nd 9 Bt ASspbtiveds %?%pﬁo?f}a@@ﬁ?&gg i

and 2 mnutes 25 seconds for Exanple 4. The refractive
sanpl e wismes issidertifiestas Bxample ithaiattedabExampls2ng THadind oy evere 1,730

calibration, curv The results were 497C for Exanple 3 and 513C for
Exanpl e FNYiEs E%ZE"&FHg%F;ﬁﬁdo}Ysde'r‘é’t%%fﬁﬁFéam%g- such a belt conveyer

typegl ectric r AP C f anpl ari.es.
deperdi ng. on' the SRaRvede ol BREAARE Vs kadlral o B YRR Serdfiet Tine
ni ne equihk ghavesaliratiog canihi TkeessuRiwdre24aB7CIDOERBPERE! 8hd 2PdRfdy™M
square, and the refractive index of each part was neasured, As a

resul t, Examale F.ound that the refractive index of all parts were

I d Tf Ll .,parts have no difference. ,Further, the center
oo among 1 nounftie tREfodve R diorunt PloEREeY it biss PSS KRS | on

I nto thrigpkRasd & ARGnhmd £5586k \en Eg\%ﬁé 0 P%gﬁss%ége WRS 10%aS H{rﬁggh a

and it was found that the refractive ex o parts were equa

and T6f dieliaddnvpger iypbelestiofudiddes ned teo tyfessf skinplési.« @xanipgied dnlat
Tf of a%g)lass pl ate having a thickness of 1.2 mmand a size of 4 cm

squar e iSAMRIE&rWRIEPRTERF R Whishdiayedifarent qaplipg histeriesdanponteolling: @ the

- f . =il I . 19C
Bl S0l BT SV
present instukiadt A3 andt FXamPe 244 nSard! CANBRER HoMEhEXABPRd tHhéE gT&_e‘?f a

gl ass plate which is continuously industrially produced by formng a
gl ass | nemparaiugsef fye tve heatergiwersesat to hedovascending wedérad distandecfrdri kiee

moddd of B R0 1B BrI . %6 Aot B A aprie e e kslhvmivaly
1 1o 4, videt f inkentih RES idntfel As"B&hRHIGBCENd a sample for which the belt velocity
was 94 mm/min was identified as Example 4. The fime 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 T; of all parts have no

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



i ndexes Asi, Apki, Au, Aua and Azr (unit: nnol/cnmR) were neasured as
.described above. The results are shown in the Table along with the
above t. It is found that! is set to bejat |east 13 m nutes, whereby
Antai is decreased and 15 that the decrease of Au is particularly

di sti nct dipefiannetgldreeparigendihe plagibe isdex of eadhpat pRSIMERAITed, sndiit was

' i . ] wh b h I d
rasi ot anfurERReLR Rl 9P e P RR S T SR R on
TABLE 1 digtrenkeEX Thes BXwasd cBiffimfed thht 738 d”’%)lggé gééellgé%viﬁ@ Qu4hRndsS of 1.2 mm

m nutes 12 seconds 2 m nutes 25 seconds As
and a size of 4 cm square is uniform in the whole plate,

5 Ti-Ty 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-Tg 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,

10 and Example 4 is a model of such an industrial product.
For each glass plate of Examples 1 to 4, the five kinds of acid resistance
indexes Asj, Aa, AL, Ana and Az (unit: nmol/cmz) were measured as described above.
The results are shown in the Tahle along with the above t.
Itis found that tis set to be at least 13 minutes, whereby At is decreased and
15  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.

TABLE1
Ex. 1 Ex. 2 Ex. 3 Ex. 4
i 1,730 minutes | 173 minutes | 19 minutes 12 seconds | 2 minutes 25 seconds
Agi 7.9 9.2 10.3 10.5
An 0.8 1.8 1.8 2.0
AL 2.2 2.7 2.7 3.4
Ana 2.9 4.4 4.3 4.9
Az 0 0 0 0
Arotal 13.8 18.1 19.1 20.8

20 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.
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The entire disclosure of Japanese Patent Application No. 2009-266482 filed on
November 24, 2009 including specification, claims and summary is incorporated herein

by reference in its entirety.
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m nut e m Nnosi cate I Ses
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of NaZ(Nazcb émmz@, 1 100-294,04 K152 rRmd 16 25% 3nd Wheddih Ok g%@QZubs@ét@Méngtbaﬁat
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I mer si Iate
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0. 01 Nand Er; brod cammb the eRbdD dnonuntd bipderssrfadealdaoitie giags plbiatto olgait Re, A, Al C
acid tq neasure the eluted amounts of Si, A, Li, Na and Zr, and
d|V|d|ng the el ution anounts by the surface area of the glass pl at e
to obtain As,, AAl, ANa and kr. 2. The process of claim1l, wherein

t he al kal i a'hérbrb(‘lésis lof daiihel, ghasis tHeatkahalimitlokiadate gidsabs oxxalkke nednbgiad  of

from 1§oﬁt8ﬂ glﬁfrom)#é)/fb 26 mol%.

3. The process of claim 1, wherein the glass substrate has an Aqy of at most 20 nmol/icm?.
4, The process of claim 1, wherein the time during which the glass temperature is at most a
temperature where a glass viscosity becomes 10" dPa's and at least its strain point is at least 18

minutes.

5. The process of claim 1, wherein a difference obtained by subtracting a glass transition

temperature of the glass substrate and a fictive temperature of the glass substrate is at most 5°C.

6. The process of claim 5, wherein the difference obtained by subtracting the glass transition
temperature of the glass substrate and the fictive temperature of the glass substrate is at most-10°C.

7. The process of claim 5, wherein the difference obtained by subtracting the glass transition
temperature of the glass substrate and the fictive temperature of the glass substrate is at most -25°C.

8. The process of claim 5, wherein the difference obtained by subtracting the glass transition
temperature of the glass substrate and the fictive temperature of the glass substrate is at most -35°C.

9. The process of claim 8, where a time during which the glass temperature is at most a



3. The process of claim1, wherein thg gl ass substrate has an A-rata,
of at nmost 20 nnol/cnR. 4. The proce 8 of claim1l1, wherein the tine
during which the glass tenperature is at nost a tenperature where a
gl ass viscosity beconmes 1010 dPas and at least its strain point is at
| east 18 m nutes. 5. The process of claim1, wherein a difference
obt ai ned subtracting a glass transjption _tenperature of the gl ass
O At 008 otEb ot heTR) bl PR e, o Lhe, 8 2.
5C. 6.1, Beniptexcess of claimb5, wherein the difference obtained by
subtracting the glass transition tenperature of the glass substrate
and the fictive tenperature of the gl ass substrate is at nost-10C
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12. The process of claim 10, wherein the tinme during which the gl ass
tenperature is at least its strain point and at nost a tenperature
where a gl ass viscosity beconmes 1010 dPas is at |east 18 mi nutes.

13. The process of claim 10, wherein a difference obtained by
subtracting a glass transition tenperature of the glass substrate and
a fictive tenperature of the glass substrate is at nost 5C



