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of the present invention is to provide a glass substrate for a
magneti c 25 disk haV|§% | mproved weat her resistance. MEANS TO SOLVE
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THE FROBBAVEGH@UDIA i nvention provides a glass substrate for an
i nformation eco

L most 1 cAf Sthatkdes Rirmishatdh Blardiedidien pafioufhili to magnetio disks,

glass substrates are widely used, and, for example, a glass containing, as represented
by mass%, from 47 to 60% of Si0s, from 8 to 20% of Al,O3, from 2 to 8% of NaxO, from
1 to 15% of Kz0, from 1 to 6% of TiO; and from 1 to 5% of ZrQ; has been proposed.

15 Patent Document 1: 'WQO08/117758

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

20 coefficient and Young’s modulus, and further, it is required that its surface property does

not significanily change during storage to prevent films formed on the substrate, such as
a base film, a magnetic film and a protective film, from being likely to be peeled, i.e., it is
required to have weather resistance.

An object of the present invention is to provide a glass substrate for a magnetic

25  disk having improved weather resistance.

MEANS TO SOLVE THE PROBLEMS
The present invention provides a glass substrate for an information recording
medium, which is made of an alkali aluminosilicate glass, wherein the difference
30 obtained by subtracting the glass transition temperature Ty from the fictive temperature
Ty, i.e. Ti— T, is at most 5°C.

Further, the present invention provides the glass substrate for an information



30 obt ai ned by subtracting the glass transition tenperature Tg from
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present invention provides the glass suBstrate for an information 2

recordin MRY ' Ll :

kol i mescBf Y iR Fhoreh hori JuRiSSar) oipehs Sh ahar MRl
present contentoafdrorpribitd désndltie gl ass substrate for an information
recordi ng nmedi um which conprises, as re&resent ed by nol % based on
the fol | owi ngUBhexheaeseidiestion previdesthegiass shsyatesfor gn infosraation
Al 203, from Oto 3% of . m9 to 12% 2% of
(20 and SEPishT s U, Ghich b pristS Rsdehasraie hemple krSEE b dre Faypwing
Li 20, Na@)@d@@cwﬁ@@m 67% 503 G H18% 0 t

exarrpsl e, corrprrl ses fromO fo ZAJH(jf% I?Z%%f%?r?%ﬂm t@ghﬂf EP%%?’ from 9
essent i ab 123 ofrblp.Oefromnt @i 2% bf KpOaam dainmmrg toct% af Zrds toréfided tHat tidhietal
t he present I nvention provjdes a magnetic di sk havin?aa magneti c

recor gl rRprieRtay LiaG MaaOandsie®, 18- iz %Qb‘i(ta@a'tsér%? 25% ogﬁmta@mple
for can 1 AeBPERETbr frn i YRR e LGSy osPrtplogimaL b8 ©

conposi tdopfhinddtn AMemeuBEEMdt thententor s have found t hat the weat her
resi stance can be inproved by a decrease in the fictive tenperature

evertow t h 15=urti‘eer,staﬂmr§¢emmveoﬁmsrct\didm a mw@neﬁtegiishaaeingramagne’uwed

at the pr ese [ nvefnt I O EFFECTS OF THE | NVENTI ON According to

t he pre§§ﬁ?r FW@M@' SH“egc’alSéEEE agrssprhstieg: iiandMoraRinnasg dag magium.
bstrat

And. i1 T enae e R e oo e s I AR SRR aRh PR ghg it

magnet i aepiehds avinia opritstgiads Mﬁmﬁrbéltﬁnn duetHmesdnt imrtheorB Hadk Yolind®ly the
to be peeled. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The density d

of the ¢realRermeistanegraaabe igmsevastby 8 desradse lrgﬂmfsptwe temeewwgmnzﬁth
of tRe hesdhe diverdnantiie bl kit B S Bpa Ao Ty e pikER, ygdher 7
substrate of the present invention) is
EFFECTS OF THE INVENTION
According to the present invention, a glass for an information recording medium
substrate, which is excellent in weather resistance can be obtained. And, films formed
20 onthe substrate, such as a base film, a magnetic film and a protective film, are thereby

made hardly likely to be peeled.

BEST MODE FOR CARRYING OQUT THE INVENTION
The density d of the glass (hereinafter referred to as the glass of the present

25  invention) of the glass substrate for an information recording medium of the present

invention (hereinafter referred to as the glass substrate of the present invention) is

preferably at most 2.60 g/cm®,  If it exceeds 2.60 g/cm?®, a load is applied fo a mator

during rotation of a drive, and thus it is possible that the power consumption is

increased or rotation of the drive becomes unstable. It is preferably at most 2.54 g/em®.
30 The glass of the present invention preferably has a Young's modulus E of at

least 76 GPa. Ifit is less than 76 GPa, warpage or deflection is likely to occur during

rotation of the drive, and it may possibly become difficult to obtain an information
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from 15 to 26Bext, 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,

20 it has a SiOs content of from 61 to 71%, an AlzO3 content of from 7 to 17% and an alkali
metal oxide content of from 15 to 26%.

If SiOz is less than 61%, the acid resistance will be decreased, d will become
large, or the liquid phase temperature will be raised, and the glass will become unstable.
If it exceeds 71%, temperature T, where the viscosity becomes 10? dPa-s and

25 temperature T, where the viscosity becomes 10* dPa-s will be raised, and melting and
forming of the glass will be difficult, E or E/d will be decreased, or a will become small.

If AloO3 is less than 7%, the weather resistance will be decreased, E or E/d will
be decreased, or T, will be lowered, If it exceeds 17%, the acid resistance will be
decreased, T2 and T4 will be raised, and thus melting and forming of the glass will be

30  difficult, a will become small, or the liquid phase temperature will be too high.

As the alkali metal oxide, LipO, Na,O or KO is common, but if the fotal content

of alkali metal oxides is less than 15%, o will become small, or melting performance of



If Si02 is less than 61% the acid resistance will be decreased, d
Wl becone large, or the |liquid phase tenperature will be raised,
and the glass will becone unstable. If 4 exceeds 71% tenperature T2
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in an anouht of at nost 8% 1in order to increase a or I nprove the

mel ting perf oMhiznalealddlutrivosticatsglats mialy contaedsmpiments ot $10,, Al,O, and
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typically at nost 8% in total.
As one of preferred embodiments of the glass of the present invention, a glass
comprising from 64 to 67% of SiO,, from 8 to 10% of Al,Qs, from 10 to 13% of Li,O,
from 9 to 12% of Naz0, from 0 to 2% of K,O and from 2 to 4% of ZrO,, provided that the
20  total content of LixO, NaxO and Kg0, i.e. LizO+Nax0+Kz0, is from 21 to 25%, may be
mentioned (this glass will hereinafier be referred to as glass A of the present invention).
Next, the composition of glass A of the present invention will be described
SiO; is a component to form the skeleton of the glass and is essential. If it is
less than 64%, the acid resistance will be decreased, d will become large, or the liquid
25 phase temperature will be raised and the glass will become unstable. If it exceeds
67%, T2 and T4 will be raised and melting and forming of the glass will become difficult,
E or E/d will be decreased, or a will become small,
AlzO3 has an effect to increase weather resistance, and is essential, I it is less
than 8%, such an effect will be small, E or E/d will be decreased, or Ty will be lowered.
30 If it exceeds 10%, the acid resistance will be decreased, T, and T, will be raised and
melting and forming of the glass will become difficult, a will become smail or the liquid

phase temperature will be too high.



As one of preferred enbodi nents of the glass of the present
I'nvention, a glass conprising from64 to 67% of SO2, from8 to 10% of
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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%.

Next, examples of components other than the above components will be

described.

25 MgQ is not essential, but it has an effect to increase E, E/d or a, to make the
glass being hardly scratched, or to improve melting performance of the glass, while
maintaining the weather resistance, and it may be contained in an amount of at most
2%. if it exceeds 2%, the liquid phase temperature will be too high. It is more
preferably at most 1%, particularly preferably at most 0.5%. No MgO is typically

30 contained.

CaO is not essential, but it has an effect to increase a or to improve melting

performance of the glass, while maintaining the weather resistance, and it may be



to i'rrprove mel ting performance of the glass, and thus it is
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20 most 1%, particularly preferably at most 0.5%. No B20; is typically contained.

La,O3 may be contained in order to e.g. improve E while maintaining the
weather resistance, but in such a cass, it is preferably at most 2%. If it exceeds 2%, it
may be possible that d becomes large or the liquid phase temperature becomes too
high. It is more preferably at most 1%, particularly preferably at most 0.5%. No La,Oj

25 is typically contained.

Nb2Os 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
may be possible that d becomes large or the liquid phase temperature becomes too
high. It is more preferably at most 1%, particularly preferably at most 0.5%. No

30  Nb2Os is typically contained.
RE203 may be contained in an amount of less than 1% in total, The RE»Qs

represents an oxide of a rare earth selected from the group consisting of Sc, Y, La, Ce,



15hfgh or phase separation may possibly be likely to occur. It is
nmore preferably at nmost 1% particularly preferably at nost 0.5% No
Ti2 is typically contained. B203 may be contained in an
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be cont gienef NHJOR braRBEA tha LijR-NLQO+K,0 is from 16 to 21%:; and one which contains
from 81 to 66% of SiO,, from 11.5 to 17% of AlxOg, from 8 to 16% of LizO, from 2 to 8%
15 of Naz(Q, from 2.5 to 8% of KO, from 0 to 6% of MgO, from 0 to 4% of TiO, and from 0
to 3% of ZrOy, provided that Al;Oz+MgO+TiOz is at least 12% and LiO+NaxO+Ko0 is
from 16 to 23%, and that the content of B,Oz is less than 1% if it is contained.
The glass plate of the present invention is typically a circular glass plate.
The weather resistance of the glass substrate of the present invention is
20  evaluated by Cg defined by Cgr=C+Cna +Ck, wherein Gy, Cna and Cxk are amounts of Lj,
Na and K, respectively, which are precipitated on the suiface of the glass after it is hold
under a water-vapor atmosphere at 120°C at 0.2 MPa for 20 hours.
The difference obtained by subtracting the glass transition temperature T4 from
the fictive temperature Ty, i.e. T+-Tg, of the glass substrate of the present invention is at
25 most 5°C in order to improve the weather resistance. If it exceeds 5°C, the effect to
improve weather resistance will be hardly obtained. TsTy is preferably at most -10°C,
but if it is at most -25°C, this effect will be more distinct. Ti-T, is typically at least -35°C.
In a case where the glass of the present invention is the above glass A, Cr of
the glass substrate of the present invention is preferably at most 7 nmolfem®.  If Cp
30 exceeds 7 nmol/cm?, films formed on the substrate, such as a base film, a magnetic film
and a protective film, will be likely to be peeled.

The glass substrate of the present invention is typically used as a glass



52%.in total. Anot her preferred enbodi nent of the glass of the
Ppresent invention may be, for exanple, one which contains from64 to
69% of Si02, from9 to 11%of Al 203, frém6 to 9% of Li20, from9 to

13% of K20, fromO to 4% of MO, from1l to 5%
of CaO gﬁ‘%@?t@én? {rlGpels 85 K02, provided that L120+Na20+K20 is from

16 to to 20% (9ESs wbﬁraté@far%@ehé ABKE Bird Widelyuséd Rk 32s- .rfch%rbetrafés%
of Al203, fromO to 3% of B203, from 12 to 16% of Li20, from?2 to 5%

of NaZ20, (cﬁ,tt@de(chatmetm/@ba gk8, substeate 064 onaPdsEd fvpeg. motaboﬁkP@ss%aamch
1102, fromO to %of Zr02, fromO to 2% of La203 and fromO to 2% of

Nb203, p?l&eﬁ 'i?é%ﬁ qiside demaignel.aeigss substeiend’ mnused fahedonertatte MP3

Too of 1Pl sGoR " Wi et g SR eler JeSf Sriarlihe Bhe R, ) e

to 6% Ofdé@@d foreppliod 4Vaddw pA6S. a@RsE U8By ort Such%@ids AidFateRNiQVi ded
t hat Al 203+Mg0+Ti 02 is at |east 12% and Li 20+Na20+K20 is from 16 to

23% andpieferablyrsaitebletfenmass pBROBtPR | ess t han 1% | f it is cont al ned.
Th I | at.e of the ent invention, js t circ

gl ase plat b, inlrr R RSH sastRonr SRHEY gpiucdautediod anghofhsuch as
present %Jﬂ&%eé%é |, 198108 {REHES 8fld BdR- 9.% ﬂaﬁg_ﬂ%glﬁ g 1 h%resem

wherei n an are anounts o respec

whi cto arievertiei iptludeed ghass isicls i 4156 €0 bé fcsfmecgﬂaps@ affloat pﬂobeS§aﬂil@HﬂJs it
under a water-vapor at rmqs@here at 120C at 0.2 MPa for 20 hours.

The di f figseiiaie dpt mppRErAsCHAbt racting the gl ass transition
tenperature Tg, from.the fictive t ature Tf., i.e. Trig, of the .
gl ass subst ra’?ge(g?e in%ang E%’PHQ Wﬁ%f)fp ?Qﬁ Subsile og%%-q{e%qrhéqvepgon
i nprove i§ het paathRky 'Ilﬁ‘r‘i?cbgté’ﬁt!?@andufs méthédé?ﬁﬁﬁ%e%phé@e feérfé?&hﬁlé’ materials
| nprove weat her re5| stance wi || be hardly obtained. Tf-T

prefer aﬁbytmreapmttvemﬁ;pdmems cfonnmonlg usedrars blerzieqd to have ae:‘ei;eedi wil |
be nore disti nct i cal Iaygat | east -35C. In a case where

|
Dhe Bl o cormontion, she st iR firated Bre FAinG U3t MEKOR Tmathe

oot 1 cnd T 0 e I oA B bl o B B Aot BB o

such as folldveseby fdrmingintig peite gldsk havmgth prepieedratidd/Bidkhbss byvalknola
likely to be peel ed. The glass substrate of the present invention is

typi cal jethed guels ag agiioywy-dray mehnd iacldingra wafmgrmletho@ diflokt process or a

€ bst r at di d

subst r aPde B De Eng Tarth e BinSa paBoltiSe FustEse giiiing oppaliing s
e.g zonobﬁﬁféﬂ(oﬁ%% néee@.sé@cf& o?ﬂ%&ﬁtarg?}éé'sss&&‘i'ﬁa?é Asvifh PEIFbetiR MPSRipe.

substrate: 48 nm used fOr e.g. portable
As the forming method, particularly, a float process smtable for mass production is

preferred. Further, a continuous forming method other than a float process, i.e. a
fusion method or a down-draw method, is also suitable,
A method for producing the glass substrate of the present invention is preferably

26  such that, in cooling of the glass in the last step where the glass temperature becomes

at least its strain point, the time t during which the glass temperature is at least its strain

point and at most a temperature where the glass viscosity becomes 10'° dPa-s is at

least 13 minutes. If the time tis less than 13 minutes, it may be possible that it

becomes difficult to bring the above Ti-Tg to at most 5°C. It is more preferably at least

30 18 minutes.

EXAMPLES



5 pl'ayers and so on. Their market is growi ng every year, and on the

ot her hand, they are desired to be supplied at a |ow price. d ass

used for such glass substrates is preferfably suitable for nass
production.  Materiafs R SrephRuSsd that'h GRisk HRMY PEQHHSSHoPY¥omprisi

conti nuous nol di ng net hod'gr guch as a f(lélgdat pr g@ess, g fusr?o%mﬁg%lﬂ%’das
and a dovepréseantentdtymodl%,85d07 %vd S0 a5 Bl oftA pri 2LehdT LigDNV@oed 6iNasO and

includes _a glass which is able to be forned by e.g. a float process
and t hus 2187108 220 W&H[éeb% phtajpedsand theyoreisrmeRied at 4 tempasaives of femahns0

form ng o 0 present inventiqQn is .
not partlggéﬁj{é‘aarg!éqﬂém Segba%?\udﬁ lﬁ%ﬁ%&ﬁ@ﬁ%‘%w%@f&Céﬁﬁbee}ngbwgi @(?]aq'IBHFn stirrer
exanpk e, waetfit irkb $hd AlolibAQldsesARE tHe/§aSOPWRS REAES FGrERANS Yo Bé%,@m’%fg%n ized.
bl ended to have a desired is conposition, and such a mxture iIs

heat ed ahbenetheedolien glags wes casll tvifogn Aurlatacad dfinealedtitheoghasmperture at a
honogeni zed. b . bbling, stirring or addition of a clarifier,

foll owedc‘[’)@’”fgﬁ'taﬁ? afg1°i%ﬁrtndf"a pl ate gl ass having a predeternined

t hi ckness by : - o J i

FUsi on ot hod. " SerLaEd PRt SHEE nal LudRy duAsITEHE e BRLHEH A
anneal i ngxpapTsiresSaiigerfuctl 25 10rV 0] i oy’ sPRbHsIs Fof g @Pacakpb&ific Out
as necessary, to obtain a glass substrate having prescribed size and
shapt? A@odhbIstR e Al 3. MdNY Y, palass danaitipy point T 084941 adidive tempdriatire
for mass..pr.oduction.is preferr Furt her continuous formng, ;.

net hod Jﬁ"é#‘dfﬁh e SUAfn "%prslf)(‘?ggé? ¢]?é‘f"ﬁ'8hftﬁ%9 S%@Pﬂﬁg’ Brcoges 10™
down- dr aypaethed id i e ' toags. .
substrate of the ﬁr”i%eg%?@? ﬁ\%}eﬂﬁﬁgncia?wm%rgaﬂgf @%&gﬁ%h@g ﬁth,§1|8n s
cool i ng Bheschmegbaremenis whe daased sukpy eanettidde debadsd lesiper at ur e

becones at legst its strain point, the tinme t during which the glass
tenmperature i 8§ afl Wa@eapyred dyah Archinedessnather Using frami28riedilaa af @ glass

wherg t i ty beconmes 1010 dPa.s is at |east 13 m nutes.
I f the %ﬁ@@ﬁﬁgﬁhgggﬁithan 13 mnutes, it may be possible that it

becores diffi aul BytrRedNd ¢tk difiercabiaMaethal biatonétbr 8RS LisiRG qubHz ghasERS
preferably at |east 3018 m nutes. EXAMPLES 9 Material S were

pr epar edetasenemsanply hesratmot elgngativomiesglasowhenitpvasherged aba rate of
represe by, mbl1% 65. 7% qf Si 02, 8.5% of Al 203, 12 4% of Li 20,
10756 o KB T TobmAB Pt W letisietit af WBh 1 aleeR by Soflered and
el t ed @!0@6_{5&%%@ h@tléﬂg;er%fasér"v@m ile. 39 Antyfid p@@\%%éé’heﬁsﬁr%d%ﬁ@ﬂéﬁ the
using a platinumcrucible. In the nelti'ng, a platinumstitrer was

put 2ont ebidieedritidraal gkEasionandvé,fen glvarage Viasarsdxpansidn boeffidichowithintd
be horogeni zed.  Then, the nolten glass was cast to forma plate and
anneal edaRge PLHA teeiperasaloated. cool ing rate of 1C/ nin. Thus

obt ai ned pl atg. g{/\ﬁﬁsregﬁ‘gct?o ged?ééa'st ﬁ(la% l’?&[vir%g g;l’higlén%@é of oS & 19 %rl‘uia%%r

size of 3 cm square, the measurement was carried out by an ultrasonic pulse method.

Tg: By means of a differential thermal dilatometer and using quartz glass as a
25 reference sample, the rate of elongation of a glass when it was heated at a rate of
5°C/min from room temperature to its yield point, and the temperature corresponding to
the critical point in the obtained thermal expansion curve was taken as the glass
transition point.
Tas  The strain point was measured in accordance with “Determination of
30  annealing point and strain point by fiber elongation” (JIS R 3103-2:2001).
T10: A temperature-viscosity curve within a viscosity range of from 10"° dPa-s

to 10*° dPa-s was measured with a rotation viscometer. Further, a softening point at



expansi on coefficient a of 77x10-7PC, a Young's nodul us E of 84 GPa,
a specific to nodulus E/d of 33.7 MNm kg, a glass transition point Tg
of 494C, a fictive tenperature 1.1 of 478C, a strain point Tstr of

457C at i | hty 498! -5 .

Cemper at (IR o ek e oY I SR e B0 BBl o1

dPas. Thepetomartivos B2 sbReniBg Bobar (iR IWB-DZ001Ie af® bR efs clREEHbRES which
below. d:. d was neasured by_an Archi medes nethod using from?20 to 50

g of a gihssvisassitnhesgmes KlboPa siwag meaaureByn acesrdante witd i Détermingiiah of
th | dilat t i ng, I f anpl e,

her el CLLBURRR) e Sh0 sk M BAAIG & BES2oRIR 4 LR SRR cure
ST ma frem iﬁfﬁés%%o@ﬁﬂa%g%ﬁ \n?asttﬁﬂﬁﬁéaﬁo gl ir*fbltuée’?ﬁgb fDthPs géﬁ%ﬁnn' Pased

softened an ongation I's nd longer obser 0 an i

poi nt, was theabovetbm@nrdtukes-olcbbity dbvehhaisorehih @b theaPAaBaiM woint and
curve, an average |linear expansion coefficient within a range of -50
to 70C wh$ ¥ieaprit.cand Tio was olftaingg fiem diplemperatuse-yisassitysiuav® havi ng

a thickness of.fromb5.to 10 mm-and a size cm.square, .t he

reasur enent vaeGeave SRegrs s eadied by e BUSHEBIBaodg: gy
means of a di frfi)af,apé hBbvd PRIEBIasE W3l RERIREd A1 a@h%pﬁ%@%ﬁn@h%iﬁk%s
a 25 reference sanple, the rate of elongation of gl ass en" 1t was

heat td atf @4mamearaf a Si2eraf 1 dm squareomThiznglessaplateewas placed i @lbdxpiapéd
and the teg&_erature corresponding to the critical point in the

obt ai nec®lBREEdMaspantinsie et Ryas e WBINE. glltaeas malmained §h630°C

int. : - T ' ' d_in. ,
Bt » pdPLd Qminptes, 384 tep dfbidd Fo's ol T RO T 4 S po sl B e min
el ongat ilgna prdgraft SR1.2: 2R8I wad RiaiftainedRE TR RIONGRGEShE ¥akipld fas

within a viscosity range of from101'5 dPas to 104.5 dPas was
measur edettiaveddraratha tleatrigifunasetaad quenchdrbio, roanssimpEmatuge podertthatir

10 which_ the viscosity be S 6. dPa. ured in_accordance
it 1 CoRRPIER o oo R Rp O by I BB st szt ThRa - an
anneal i RficRAL | ' Lt R red
" accor Qanehe  heoRErar n oo oo dhe BEP R SUrpC LR

poi nt" (THeSreRadidSinte2 @) hch Samplpeasimensuneds and iatoalibrativd cubve of Ty and

including t hese viscosity ranges was obtained by fitting using
Ful cher 'tBe &gfiaativeindricwas BrePafed.above t enper at ur e- vi scosity curve,

(1 Sor e ONBR e b ARSI GeR B0 SHEI0E By i ecs
t enper atuineR him WAS J&AS B £dmPdqudie. fPhd gMES8IaBWaRhlaced into a box-shaped
electric furnace, and the temperature was raised to 630°C. It was maintained at 630°C
for 10 minutes, and then two types of samples were prepared, for which the cooling
rates were set to be 0.1°C/min and 1°C/min, respectively, by a program control (the
former is identified as Example 1, the latter as Example 2). The refractive index of
25  each sample was measured, and Tr was obtained using the above calibration curve.
The results were 463°C for Example 1 and 478°C for Example 2,
Further, the above plate glass was processed 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
belt conveyer type electric furnace, and two types of samples i.e. Example 3 and
30 Example 4 were prepared, which have different cooling histories by controlling of the
belt velocity. That is, the electric fumace 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



First, the above plate glass was processed into a glass plate having
.a thickness 10 of 0.4 mmand a size of 1 cmsquare. This glass plate
was placed in a box-shaped el ectric furihbhce, and the tenperature was

rai sed t et j t f.or ] :

ool od t P PREER oY T AR R BSMk RlecR ke, iascthdhd IR piiteicEifom the
progr am afet, B80°C,A50eC, 520°@15108C Rhadio3edCaind i shffpid AR HEH fhe Bdlevelocity
sanple was retrieved fromthe electric furnace and quenched to room

t enper at as Unvgymirmwaaiidentifed aabspple3, and assmpia far which Hie0E)t \Elwily
490C, 480C and 450C. Th t Qi ck f th I i fici I
e RmEaN who fert R SR ES Gl b T A5 e e noh s was
of eagh AARLRAaN TR bERiINGAKL ifGIHIARNRIBHILE Bvel” THIT LA were
refractive I ndex was prepared. xt,”the above plate glass was

pr ocesseda¥i0 tord&Exghass 3pint 21 3r@vonBxanplai £kness 20 of 1.2 nmand a
size of 4 cmsquare. The glass plate was placed into a box-shaped
el ectric furnd@de areparation & ppanaple Lsingsslicha beticenveggoigpe Iefeakds fumace,

ot epar ect o OMARHOCROTIEL bt At oie 08T Pl GBS a0y e The
1C/ mi n, i .. . S L
a5 Brampre Lt he A or RLb I L BRAS fharhy IR R iR GA Se of

eachisanplZecrmnasuanreaand ¢k redredtive indas obbtelh pad wisi mgagured.abay @ result, it was
calibration curve. The results were 463C for Exan%i(g‘ 1 and 478C for

Exanpl e fund that the refragiive indayofal pedspyaieeayrhbard huef Pmsssdwvg nonto a

I | & i ' f j f,. .
This ol Hotare oufhor LGRSt At ie MieRellydes y@ef il Fickness
furnace, diggfliohWtottRepMs HRNMPLSractRe iFXAB] &ach pHittwasthdasan, @nd it was
were prepared, which have different cooling histories by controlling

of the bieundikdtdies refractivaindex of el @adk avare ieciualamhEeof edipagtsitevgtio of
3.4 mang,has five heaters installed at 0.3 m 1 1.7 m. 2.4 mand
3" Boay SRGREE ne pY G ves ponTred hesBior # e Spiehavicla Bhcfiisssrd g mm
heaters &%t“r“ocgg%&}‘h%fgé‘ﬁ%m‘ ggtg%rmle fatdi stance from the

&
inlet, 350C, S450C, and . and a sanple for which the

bel t vel oci t yTWagofltherBramples\verd 2ACifor EdarapleEk anpiCeior Bxathple 22270 for
for which the belt vel oci%zv was 94 mMmimin was identified as Exanpl e

4. The rlefaraRleidand W& fasExanpie danheieinaxamplesdsiorareferkding wamples of

For - ExanpBreR ivERoR BBy BERIPA T & Soribtrklie EPmbERL 11 o PPRHISEH Hlpte
sanmee  Ughitle issetlinaoBs indiRLElY produrea B iBfhingG ?Iﬁéé‘ﬁ*ff@ a I8 AMRSat

concern that If of a sanple varies dependi ng on e position, "and
t hus t heprgtesss aplostredrassmethaddedhe like and teereguahneaingstégmis atdeast 15°C,

t hi ck 1. ; d i f 10,1.2 , dth

ot ot e Exaadle g s 21ardel e inh en R dt e T asalt. 1T was found

that th f i j f | t
a e refragbing r%ﬂrgﬁﬁgg’lnc%h(e&:ggmﬂ% rg\f%fqlgﬂg%lfg?(?&gllés Plo fi‘w(?r@ar S

have no difference. anon ni ne pads was

di vi ded maeaduned b idekniss SBI6WCANDIMel rabGltd We 6 Ranl/catfdot Eﬁamfle 1,6.9
refractive iqq%gx gf each part was rzreasured, and it was found that the
QU gKa

r ef r2&ct inpeolf mple 4.9 smeyce” deUaxanaplg STnchT.3airmolfsm for Eaarepleot.
15 difference. .[Thus, it was confirmed that T1 of | ass pl ate havi
2t hi ckrldls: §js fpund W&J@(&%W&‘I’*%Iﬁﬁw ReRLEesHE G heleRbekreRiaRee of @
whol e pl via fs,d8 l; -32C for Exanple 1,
-17C fgrg?é a{%rp%rog?a_f&gﬁgﬂﬁ%;cgﬁ Féﬁgnésﬁgle\i% ‘or Exanpl e 4,rrpv\,her ein
Exanpl es 1 toCg aBeth\Murfaceg oEx aiaeksasatethalvitg Dited@ats bhiremt1 8n2 &l and a

Exanple 4 is a Conparative Exanple. Tr-T9 of a glass plate
size of 4 cm x 4 cm was subjected to mirror polishing using cerium oxide and washed
30 using calcium carbonate and a neutral detergent, and then the glass plate was placed in
a highly accelerated stress test chamber (unsaturated-type pressure cooker EHS-411M,

manufactured by ESPEC Corp.) and was statically left under a water-vapor atmosphere



20 which is continuousl y industrially produced by formng a gl ass
I'nto a plate by a float process, a down-draw nmethod or the |ike and
then an annealing step is at |east 15C 1and Exanple 4 is a nodel of

h ' j .St i nd CR of t
ol ass pl o 145G b 25 20 hours,  PRE NSRS PERPRARERL T B BB e iR
the resulvese par iftda daBRBY (&dIEsdbns pEN Y dhdla s@r-’ra%ezé'eﬁgﬂh{e% HREolved in a
Exanple 2, 6.9 nnol/cnR for Exanple 3 and 7.3 nnol/c for Exanple 4.

Thus, it ulitraspoigizhth foat] Obyinptasrant itivg gTantify of elutsel sitbstarees BCreddeetive
weat her élﬁgfistance of | ass is i mproved even if the conposition is

t he samg@lkaline com@er@%{lﬁ apgNa)uas getegmmpegusing I6RsMSay i Tig gluted amounts
hi i i
thi ckpesg; %%Plététﬁ)i@né]}ké!ﬂe?co &%ﬂtﬁvéf%@onqegéag@éewu%% ﬁ%aﬁlﬁ%ﬁgy the

to mrror g using cerium oxide an srng ca

car bonat surfiid @ref e thedardislecage Hair AH wWakaBghleddsass pl ate was

pl aced in a highly accel erated stress test chanber (unsaturated-type
pressure cooker EHS-411M manufactured by ESPEC Corp.) and was
statical I n -vapor atnosphere 12 at 120C at 0.2 MPa
for 20 Hb@%‘gﬁ-%l@“ggék@\ﬁg le and 20 ml of ultrapure water were put
into a washed 0saRl -Sb?& : aTg A :

di ssolved in gh gﬂrr asorl{ﬁlgﬂgg%{ orf@qgr ﬁﬁ?ﬁ? ‘i@f&aﬁjﬁﬂ@%@éﬁ?mm&

el uted subdiuamsgch ad a hespetit idisk @il bngasosupenerd for &hinfanfaiéh re6Bfling
determ ned using | CP-M5. The Muted anobunts 5 of respective al kaline
conponer?8di{gt-e converted to noles and were nornalized by the surface
area of the sanple, and their sumwas regarded as CR | NDUSTRI AL
APPLI CABI LI TY The present invention is useful for production of an
information rerekatirdiddosieidi VksatdscASaRniRSIIREiS Fil'o.sﬁo@@-@sé@'fl%ﬁied on
gl ass substrate for an information recordi ng nmedi um e
entire dievEnozirad, @009 inpluding sPetifcatioApghintagndsuhiman? B0Ae @PHEAT8d herein
filed on Noyenber. 20, 2009 including specification, clains and
sumw‘éryqysre}l‘?f%?%@r'ﬁ?t%’a'r%rei n 15by reference in its entirety. 13

Clainms: 1. A glass substrate, conprising:



an alkali alumnosilicate glass, wherein a difference TTg obtai ned by
subtracting a glass transition tenperature Tg of the al kali
alumnosilicate glass froma fictive tenperature 1)3 of the al kali
ahuninosilicate glass is from-32 to 49 C., and the alkali

alum nosilicate glass has an al kali netal oxide content of from15 to

26 nmol % 2. A gl_as_s substrate, conprising: an alkali ahuninosilicate
gl ass, wherei M3t ff erence TTg obtai ned by subtracting a gl ass

transition tenperaLuAre Tg 0{3 the al kal.i.altuninosilicate glass froma
fictive tenperat urk FEasSFUPHEAS GANPHISINGini nosi | i cate glass is from

-32 to +5 C., and amhelkalijgdmmingsiligatoglasscat e gl ass has an al kal i
metal oxide cont enwhereid a diffdnte Tad, robtdned ynubsiaoting hyzlagy % based
on_the fol | owi ng oXitesitids @ﬁﬁ&aﬁﬁeﬁ?%ﬁm?ho alf AOMiBotifc Of
v v 0
K20, and from2 to }3//% é%#n??%ﬁc\:ﬂ%%@%rﬁp%ﬂé% /{f’ %ﬂlfé %%{aléﬁﬁfﬁlﬁ, Na, O,
and K, O (Li30+ Na, &% l’f)a,e §'asy P?of"??@’ﬂ 5(30;73 @‘ﬁagnet i c disk,
conprising: the sibeaiisalbalymispsilivate glase has angpikali meteboxideng | ayer
on the substrate. 4cofteatsflifisim d6do®6 mod¥an 1, wherein a sum
2. A glass substrate, comprising;
an alkali alwminosilicate glass,
wherein a difference T T, obtained by subtracting a glass
transition temperature T, of the alkali aluminosilicate
glass from a fictive temperature T, of the alkali alumi-
nosilicate glass is from -32 to +5° C., and
the alkali aluminosilicate glass has an alkali metal oxide
content of from 15 to 26 mol%, comprising, by mol%
based on the following oxides:
from 64 to 67% of Si0,,
from 8 to 10% of Al,Q,,
from 10 to 13% of Li, 0,
from 9 to 12% of Na, O,
from 0 to 2% of K0, and
from 2 to 4% of ZrO,,
wherein a total content of Li,O, Na,O, and K,O, (Li,O+
Na,0+K,0), is from 21 to 25%.
3. A magnetic disk, comprising:
the substrate of claim 1, and
a magnetic recording layer on the substrate.

4. The substrate of claim 1,
wherein a sum

CrACustCr

is at most 7 nmol/cm?, and
C; s Cans and Cp are respectively amounts of Li, Na, and K
that are precipitated on a glass surface of the substrate
after exposure to a water-vapor atmosphere at 120° C. at
0.2 MPa for 20 hours.
5. The substrate of claim 1, wherein a density of the sub-
strate is at most 2.60 g/em®.
6. The substrate of claim 1, wherein a Young’s modulus of
the substrate 1s at least 76 GPa.



cLi +civa+cx. is at nost 7 nnol/cn2, and Ctz, CA, and CK are
respectively anounts of Li, Na, and K that are precipitated on a

gl ass surface of the substrate after exposure to a water-vapor

at nosphere at 120 C. at 0.2 MPa for 20, hours. 5. The substrate of
claim1l1l, wherein a density of the substrate is at nost 2.60 g/cns.
6. The substrate of claim1, wherein aYoung' s nodul us of the
substrate is at least 76 GPa. 14 7. The substrate of claim1,
wherein a specific dul us , of t suhstr.ate.is _at . t m kg.

S. The substrate o?'r@%ﬁ‘ﬂ?ﬁfati\ﬂﬁégm} ‘?}g la@gpc?qlﬁgﬁfodgﬁ@%ﬁﬂ on
coefficient of tHe gipsHardsatigrshesd) .10-7 C. from-50 to 70 C.
9. The substrate of. Thaismbitratehef elainn 1g ovhenin efi Biecdags sintaiom 61 t o
71% and a cont e@ipzﬁfsioﬂ E8sHitRent 6O silathTdss #Qeasths- KOTBStTCat e of
claim1, wherei NGAnE0 ehgefc Li20 is from6 to 16% a content of

. ) : H 0,
Na,0 is from2 to e?u%%tr%té:gflft:a?ﬁlﬂf 1(20 is fromO to 8%

wherein a content of SiO, is from 61 to 71%, and
a content of Al,O, is from 7 to 17%.

10. The substrate of claim 1,

wherein a content of Li,O is from 6 to 16%,

a content of Na,O is from 2 to 13%, and

a content of K,0 is from 0 to 8%.



