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BACKGROUND

[0002] Of information recording media having a recording layer utilizing magnetic, optical, or
magneto-optical properties, magnetic disks are available as typical media. Conventionally, as
magnetic disk substrates, aluminum substrates have been widely used. However, over recent years,
with the demand for the reduction of magnetic head floating amount for recording density enhancement,
glass substrates have been increasingly used, which glass substrates exhibit superior surface flatness to
aluminum substrates and have less surface defects.  Of these, preferably used are glass substrates
formed of aluminosilicate glass capable of strengthening substrates by chemical strengthening treatment
by ion exchange, because of their enhanced impact resistance and vibration resistance.

[0003] In such a glass substrate for an information recording medium, to be capable of high density
recording with reduced surface defects, it is necessary that gas bubbles generated in the melting process
of glass are allowed to be present in a glass substrate at as lowest level as possible. Conventionally, a
method has been commonly employed in which As,O3 and Sb,Os are contained in a glass component
as fining agents, whereby gas bubbles in molten glass are removed (clarified) (for example, refer to
Patent Document 1).

[0004] However, since As,O3 and Sb,0; are toxic, from the environmental and health viewpoints, a
tendency to regulate the usage thereof is being widespread.  Therefore, studies have been made to
realize a method to remove gas bubbles in the molten glass without using As,Os3 or Sb,Oj; serving as
fining agents is studied (for example, Patent Document 2), and proposed is a method to remove gas

bubbles by depressurizing molten glass.
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PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] However, according to the method described in Patent Document 2, there have been such

problems that a complex process and a special decompression degassing apparatus are required and also
a glass component tends to be changed by volatilization of the glass component with pressure reduction.
[0007] In view of the above technological problems, the present invention was conceived. An
object of the present invention is to provide a glass substrate for an information recording medium with
sufficiently removed gas bubbles in which neither As (arsenic) nor Sb (antimony) element is contained;

and an information recording medium using the same.

MEANS TO SOLVE THE PROBLEMS
[0008] To solve the above problems, the present invention has the following features.
[0009] Item 1. A glass substrate for an information recording medium made of aluminosilicate glass
containing 60% to 75% by mass of SiO,, 5% to 18% by mass of AL,O3, 3% to 10% by mass of Li;O,
3% to 15% by mass of Na,O, and 0.5% to 8% by mass of ZrO, with respect to whole glass
components, comprising:

neither As (arsenic) element nor Sb (antimony) element;

at least one type selected from the group consisting of SO; (sulfurous acid), F (fluorine), Cl
(chlorine), Br (bromine), and I (iodine), as fining agent,

wherein a molar ratio of a whole amount of the fining agent to the ZrO,, which is (the whole
amount of the fining agent)/ZrO,, is within a range of 0.05 to 0.50.
[0010] Item 2. The glass substrate for an information recording medium of item 1, wherein the fining
agent contains SO; (sulfurous acid).
[0011] Item 3. The glass substrate for an information recording medium of item 1 or 2, wherein a
total content of the fining agent is 1% by mass or less with respect to the whole glass components.
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ADVANTAGES OF THE INVENTION

[0014] According to the present invention, since predetermined polyvalent elements made of oxides
functioning as fining agents in glass are contained at a molar ratio of a predetermined range to ZrO, in
the glass components, clarification reaction due to the valence change of the polyvalent elements can
effectively function. Therefore, without As (arsenic) or Sb (antimony) element, a glass substrate for an
information recording medium with sufficiently removed gas bubbles can be obtained.

PREFERRED EMBODIMENTS OF THE INVENTION
[0015] Preferred embodiments of the present invention will now be described in detail.
[0016] (Glass Substrate for an Information Recording Medium)

The glass substrate for an information recording medium of the present invention is made of
an aluminosilicate glass containing 60 - 75% by mass of SiO, 5 - 18% by mass of ALOs, 3 - 10% by
mass of Liy0, 3 - 15% by mass of Na,O, and 0.5 - 8% by mass of ZrO, with respect to the total glass
components. Therefore, chemical strengthening treatment by ion exchange can be applied thereto,
whereby enhanced impact resistance and vibration resistance can be ensured. The reason why each
component was regulated in the above range is as follows:

[0017] SiO, is a critical component to form a network structure of glass and significantly contributes
to chemical resistance. When the content of SiO;, is less than 60% by mass, chemical resistance may
be lower. In contrast, in the case of more than 75% by mass, melting temperature is excessively high.
Therefore, the content of SiO, needs to fall in a range of 60 - 75% by mass. In this range, a range of 60
- 71% by mass is preferable.

[0018] ALOs; is a critical component to form a network structure together with SiO,, functioning to
enhance not only chemical resistance but also ion exchange performance. When the content of AL Os
is less than 5% by mass, chemical resistance and ion exchange performance may be lower. In

contrast, in the case of more than 18% by mass, devitrification resistance is lower. Therefore, the
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oranprisi g en the content of LiO, is less than 3% by mass, this ion exchange performance is lower. In
contrast, in the case of more than 10% by mass, devitrification resistance and chemical resistance are
lower. Therefore, the content of LiO, needs to be 3 - 10% by mass. In this range, a range of 4 - 6%
by mass is preferable.
[0020] Na,O is a necessary component to carry out chemical strengthening treatment by ion
exchange. In the chemical strengthening treatment, Na' ions in glass are ion-exchanged with K* jons
contained in a chemical strengthening treatment liquid, whereby a glass substrate is strengthened.
When the content of Na,O is less than 3% by mass, this ion exchange performance is decreased and
also devitrification resistance is lower. In contrast, in the case of more than 15% by mass, chemical
resistance is decreased.  Therefore, the content of NayO needs to be 3 - 15% by mass. In this range, a
range of 6 - 10% by mass is preferable.
[0021] ZrO, is a necessary component to enhance chemical resistance. When the content of ZrQ, is
less than 0.5% by mass, chemical resistance is lower. In contrast, in the case of more than 8% by
mass, devitrification resistance is lower. Therefore, the content of ZrO, needs to be 0.5 - 8% by mass.
In this range, a range of 1 - 7% by mass is preferable.
[0022] Either As;O; or Sb,Oj3 is not contained. Herein, “being not contained” refers to exclude
intentional addition of those elements as raw materials of glass. Allowable is a trace amount contained
to the extent that they are inevitably contained as impurities in raw materials of other components.
[0023] The investigation results obtained by the present inventors made it clear that in a glass
substrate containing each of the above components, predetermined fining agent was contained at a
molar ratio in a predetermined range to ZrO; in the glass components, whereby without As (arsenic) or
Sb (antimony) element, gas bubbles in the glass were sufficiently removed. Namely, the glass
substrate for an information recording medium of the present invention contains as fining agent at least
one selected from the group consisting of SO; (sulfurous acid), F (fluorine), ClI (chlorine), Br (bromine),
and I (iodine). The molar ratio of the total amount of these fining agents to the amount of ZrQ, in the
glass components, which is (the total amount of the fining agents)/ZrO,, falls in a range of 0.05 - 0.50.
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[0027] Any of SO; (sulfurous acid), F (fluorine), Cl (chlorine), Br (bromine), and I (iodine), which
are used in the present invention, has a feature that the solubility is lower at the higher the temperature of

the molten glass, and gas is generated in the course of raising the temperature of the molten glass.
[0028] (b) The second one of the functions is a function to absorb gas present in molten glass in the
process of decreasing the temperature of the molten glass. Any of the aforementioned fining agents
has a feature that the solubility is higher at the lower temperature of the molten glass, and the bubbles
are absorbed in the molten glass and disappear in the course of decreasing the temperature of the molten
glass.

[0029] In order to sufficiently remove gas bubbles in molten glass as described above, it is necessary
that the generation and absorption of gas by the change in the solubility of the fining agent are
effectively carried out. The present inventors conducted diligent investigations, with respect to the
aforementioned fining agents, on the phenomenon of the change of the solubility into the molten glass
depending on the temperature, and found that the change in solubility was largely affected by the redox
reaction of other metal ions, specifically Zr ions coexisting in molten glass.  Then, investigations were
further conducted, whereby it was found that in an aluminosilicate glass having predetermined
components, when the molar ratio of the total amount of the above fining agents to the amount of ZrO,,
which is (the total amount of the fining agents)/ZrO,, fell in a range of 0.05 - 0.50, clarification reaction
by the change in solubility was effectively performed.
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[0032] In addition, it is more preferable that the total content of the aforementioned fining agents is at
most 1% by mass with respect to the total glass components. When the content of the fining agents is
limited to at most 1% by mass, the fining effect sufficiently works, without decreasing devitrification
resistance.
[0033]  Further, the shape of a glass substrate is not specifically limited. However, a disk-shaped
substrate having a central hole is common. The size and thickness of a glass substrate are not
specifically limited. For example, the outer diameter is 2.5 inches, 1.8 inches, 1 inch, or 0.8 inch and
the thickness is 1 mm, 0.64 mm, or 0.4 mm.
[0034] (Production Method of a Glass Substrate for an Information Recording Medium)

As described above, in the glass substrate for an information recording medium of the present

invention, gas bubbles can be sufficiently removed by the function of predetermined fining agents.
Thereby, neither a complex process nor a special apparatus for production is required, whereby
production can be carried out using a well-known, common production method.
[0035] Usually, it is common that a blank material as the base of a glass substrate for an information
recording medium is prepared and thereafter, production is carried out in processes such as inner and
outer circumference processing, grinding and polishing processing, chemical strengthening treatment,
and cleaning.  With regard to the preparation of the blank material, a method of preparation by press
molding of molten glass and a method of preparation by cutting sheet glass are known. The inner and
outer circumference processing is a process to carry out boring processing of a central hole, grinding
processing to form the shape of the inner and outer circumferences and to ensure dimensional accuracy,
and polishing process of the inner and outer circumferences. The grinding and polishing processing is
a process to carry out grinding processing and polishing processing to satisfy the flatness and the surface
roughness of a surface on which a recording layer is formed.  Usually, the process is frequently carried
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point and being able to prevent the deformation of a glass substrate, a mixed molten salt of sodium
nitrate (NaNO;) and potassium nitrate (KNQO3) is preferably used.
[0038] (Information Recording Medium)

An information recording medium can be produced by forming at least a recording layer on
the above glass substrate for an information recording medium.  The recording medium is not
specifically limited, and various types of recording layers utilizing magnetic, optical, or magneto-optical
properties are usable.  An information recording medium (a magnetic disk), employing a magnetic
layer as a recording layer, is especially suitable for production.

[0039] Magnetic materials used for such a magnetic layer are not specifically limited, and well-
known materials can be appropriately selected and used. However, to realize enhanced retention
power, a Co-based alloy containing Co exhibiting large crystal anisotropy as the main component is
suitable. In particular, listed are CoPt, CoCr, CoNi, CoNiCr, CoCrTa, CoPtCr, CoNiPt, CoNiCrPt,
CoNiCrTa, CoCrPtTa, and CoCrPtSiO.  Further, employable is a multi-layer structure (for example,
CoPtCr/CrMo/CoPtCr or CoCrPtTa/CrMo/CoCrPtTa) to reduce noise by dividing a magnetic layer by

a non-magnetic material (for example, Cr, CrMo, or CrV).
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e s necéﬂﬁﬁdeﬁ‘leh@ﬁﬁilafeﬁﬁ fARHAEA98 i8NEABE AL oPEr ARS. PVuthBChe ,un((ifrlayer

change in the solubility of the fining agent are effectively carrie
out. The pmesiniteditnymondaysr admhydaedh iltilgenstricieds wihighlayen $ormail bfthe same

change. of S EBrEST A5 DRED. (B HEMTe G e i CHE A oLk NAVCMeran
t enper at uNeAl/@VWdird @d t hat the change in solubility was |argely

affected ?% the tedOX reaction of other netal ions, specifically Zr
i ons coex[M®#3IngFurtherdieseficy phasagmeirdayer may be plogided witlsa pueteetivedayetie prevent

conduct ed G808 Xk iofBPul 0d ot gk | A AR RLMTLOBSE ba 8l A S acr

havi ng predeterm nci one ar-’r

anmount  of allofeayah) @ v@bdr Iayeng hagepdtitet SarbHiElapiRURD, Bl erZndn SIBYi1G/Rr drScited. The
(the total anpunt of the fining a%gn(s)/ZrOZ, fell in a range of 0,05
- 0.50, cPREFHYEdRET BAY Perapeiabesy havre WAL SkystusReqnisinima lgyefee the same kind or

effectivel: 3 el : .

Cype. e SHeRAkl Ech a Al 18R Laifobi g ROBRA S Bb of BHEE o B Pupering

(f I uor i nejppaBius,(tegetter witkedhe uldierlgyer and thehagaticlafer( | Bathag WwherBohying A erotective

type of pol yvalent el enen .he use | one, or t or_.nore types

may be u sﬁxévffgé@ _ﬁ?éf?r.eg epa h@%_}s IS GePites A lddn e e TR ey

pr ef er abl @h#ioR6LtelrdalloPsilaie ditiell With ¥in AIBSRY.Bas8@SIRHERAE Bferein in which colloidal silica
fine particles are dispersed, is coated on a Cr layer and then baked.

[0044]  Still further, the surfaces of the magnetic layer and the protective layer may be provided with a
lubricating layer to improve slipping properties of a magnetic head.  As the lubricating layer, examples
include a layer of a liquid lubricant containing perfluoropolyether (PFPE) applied and then subjected to

a thermal treatment as appropriate.



[ 00311 When the nolar ratio of the total anobunt of the fining agents
to the anount of Zr02, which is (the total amount of the fining
agents)(/202, falls outside a predeterm ned range, clarification
reaction by the val ence change is inadequate, whereby it becones
difficult to sufficiently renove gas bubbles in nolten gl ass.

Accordingly, the nolar ratio to Z102 needs to fall in a range of 0.05
- 0.50, ngi 9E§rably in arange of 0.1 - 0.4. [ 00321 In addition,
it is nor 5 ble that the total content of the aforenentioned

fining agwm\s/%ﬁi SxihpléRsiried MKy cIMBES tH¥lal¥hnfaB&RE He pheerk FerdtiBh Yl 8dvABSdescribed
conponents. en _the content of the lining agents is limted to at
nost 1% byvithed dimitingghefrirgsentdnventiondhergeif f i ci ent |y works, wit hout

decreasin (5 O ' ISt ance 0033]. Further.. the ape..of
a glass s m‘gﬁl\r/ a eévingalte%lo b@%ebg&?%%%f?@/mg forﬁ[l? éﬁs.s Wé\?@? ?hoé{mdﬁl E%Q% ﬁé}g%&e 6
subst r at e deenbad@eldWe e Nk fifting BN, $G; (THIRTONF (TEHBR 25,11 €TARE) LTSS @hble 5),
a glass substrate are not specifically Iimted. For exanple, the )
outer di aﬁ%f%@ﬁg(@b@@%hé‘@{euf% iHieese geither As pas D Wap ned cntaipgehin ameifining
the thickggss.doSe.l m 0114 cam or OA mm 100341 (Production Method
of a G ass Sdﬁstrate for an I nfonnation Recordi ng Medi um As
descri bed above, in the glass substrate for an information recording
medi um of the present invention, gas bubbles can be sufficiently
removed by the function of predeterm ned fining agents. Thereby,

nei ther a conpl ex process nor a special apparatus for production is
requi red, whereby production can be carried out using a well-known,
comon production nmethod. [0035] Usually, it is comon that a bl ank
mat erial as the base of a glass ,substrate for an information
recording nediumis prepared and thereafter, production is carried

out in processes such as inner and outer circunference processing,

gi rding and polishing processing, chem cal strengthening treatnent;
and cleaning. Wth regard to the preparation of the blank material, a
met hod of preparation by press nolding of nolten glass and a net hod

of preparation by cutting sheet glass arc known. The inner and outer
ci rcunference processing is a process to carry out baring processing
of a central hole, grinding processing to formthe shape of the inner
and outer circunferences and to ensure di nensional accuracy, and
pol i shing process of the inner and outer circunferences. The grinding
and polishing processing is a process to carry out grinding
processi ng and polishing processing to satisfy the flatness and the
surface roughness of a surface on which a recording layer is fond.
Usual ly, the process is fiequcntly carried



out by dividing into sone stages such as coarse grinding processing,
fine giinding processing, primary polishing processing, and secondary
pol i shing processing. The chemical strengthening treatment is a
process to inmerse a glass substrate in g chem cal strengthening
treatment liquid to strengthen the sane. And, the cleaning is a
process to renove abrasives remaining on the surface of a gl ass
substrate and forei gn substances such as a chem cal strengthening

mai m | ent |igui-d—100361n—particular—sineethe—glass substrate for
an informatipn EecorC|ng medi um| of t/lhe present [ nvention is nmade of
aluninosilicateggp s§ contal ning predeterm ned|glass conponents,
enhanced i npact: I St ancled pndyi By at i<on <« gai @ agce can be ensured by
chem cal streng h ning trleatment. The chlem cal |strengt heni ng
treatnent is|caRried|out |by| an ion exchange method |in which a gl ass
substrate istirrersed-inja at ed chem clal |- strengtheni ng treat nent
liquid, wherg yigl i thilumijons and. sadiumipns being conponents of the
gl ass substrpagegar @ exchanged with ions SIt1Ch as sodiumions and

pot assi um i oh ﬁavg?g arlger— | on adi ¥ses tRan|tFede ions. Strain
produced by t%e i o ndi us| dj fference generpates|conpressive stress in.
t he region wher'€|the |ions| h been |exchanged, |wherleby the surface of
the gl ass supstirate i|s stfre sned. As the chem cal

strengt heni ng treat nent, | i Lo(oaidlning sodi um i ons
or potassiumions s |C e, nitrate, a
carbonate, and a|s@ fla d a m xed nelted
salt thereof| are|cigt edé

poi nt and bej ng able |t & p
a m xed nol tenssal & of 50
(KNGB) is pr eféf abl y (used
An i nf onnat i pn3r ecordi-ng
recording | ayek om theab
recordi ng medi um eTiee EC
and various typesTof |recg
magnet 0. optijcal prepert]e
medi um (a megnet | c>dijsk),
| ayer, is especi ITy sui t
mat eri al s usledsf ICkR @
limted, and El oWh N
used. However—t l-ze
cont ai ni ng Qo ®X i A
conponent is 22 2. 1 n
CoNi Cr, CoCr[T or, G
CoCrPtSi O HRu :Jego] e
exanpl e, CDFT / ggtb
noi se by divji di‘n ragnet i
exanple, C,[ M '
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iffically limted,
netic, optical, or
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gr as a recording
100391 Magnetic
pt ecspeci fical ly
or i“atjel y sel ected and
ower,| a Co-based al | oy
Dpy- s the main
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mass)
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Comparative
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[0047] Table 1



[ 0040] As the magnetic |ayer, other than the above Co-based
materials, fern te-bsrd or iron-rateearth-based materials, or
granul ar' materials having a structure in which magnetic particles of
Fe, Co, CoFe, or CaML)1l are di spersed irha non- magnetic -filmfoilied
of Si02 orBN are al so usable. The nagnetic | ayer may enploy either
one of an in-plane type and a vertical type recording fonnat. 100411
As a formation nethod for a magnetic |ayer, any approprlate
wel | - known nethod-is-usable.—For exanple, cited a method to
spin-coat with g thermal Iy curabl e rfesin, jin whi ch\]magnetl c particles
are di spersed n8a gl ass substrate |for [an| i nf oi mat/i on recording
medi um a sput rgng med hodlmaRd an elkeetsighess @ ati ng nmet hod. From
t
e

t he vi ewpoi n fil mand hiigher| density realization of a
magnetic | ay eri ng method or| t el ectrol ess plating
method is pre blel 100421 For a mmgic-tjic|disk, lan underlayer is
further provj ppraprjatel As|materials tor tthe underl ayer,

OH
evitridcati

=

-

o)

-

r

Ay
=D
—
(0]
175
©
c
—
—

B
D D
S
Q
(0]
Q)

noamagnefi c | 5§5Lch as Cr| M, Ta, Ti, v, 13, Al, and N are
listed. \Wen 8 Hnggeti e ||ayes| coniaiing, Go- t.hesdmai n conponent, from
the vi ewpoi ntZof nef?d charact€rijstic enhanceftent a material for
the underl| aygf ©s preferdbly single|C ar all oy.| Rather, the

undedayer i s[not{tHimjted|to a nolayerjand
structure in which |ayers forped of |the |sa
are | ayered.| For eagarrpBa o &/ c8 Vi

and NiAliCr\V are| ckt ed:
| ayer may be| proyi ged

conci si on of| the| magne
ok,

have a nulti-1ayer
di fifferent materials
Ni Al /Cr, Ni APCr Mo,

n
he
c
al
W
as
nh
Cr
d
e
@Ejr ge of a magnetic
gr ogrevent abr asi on and
A,
an
y
nd
i
a

o,
8

| ayer, for

FEEE
ate
ZB3

®EG)

exanple, a O $a aElr| @l 0% | | Byer & a ben Eayer, a.
hydr ogenat ed. ﬁ)a'bon | ayer,| a| ZEO2 ljayer]|, d an Si|02 | ayer are
cited. The profective |ayerl maylbe a nonol rior have a multilayer
structure cont@i hizngy | ayers| of ,thg sange kind|gr dififferent kinds. Such
a protectivel | ayee gdng:o@ig!ugm bé& flatrdlri & ng an iodine-type
Sputtering appar atu together w th|the |un r?ayer and the magnetic
| ayer. Furthler, foimng A protective yer of |Si02 | ayered on a
Cr layer is ffor med%:tha SirG~|rayemr may~ be- frofm®d= n such a manner
that a sol utfion th et r aal kioxysil ane diljuted, wth an al cohol - based
sol vent and t her egnzi nSiRcel | 8 dal sidiest | particles are
di spersed, ijs o@eé onl\al\CJtlE lZln,ler andEtﬁ\enl\gkege [ 00441 Still
further, the surfac of |t hie gnetilc layer angd the protective |ayer
may be provijded Wethad ubsispbing llayer|dos|spreve slipping
properties of§ g getl\c freldd| ~As™t hed ul [€&®i ng ||ayer, exanpl es
i nclude a | ay oint liqyid | ubricant cantfai hi ng perfl uoropol yet her
(PEPE) appliled an d then subjected to a thernpl [tregtnent as
: [7) (=] Qo @ () (e} N el Nan) (=]
appropriate.| & |2 é eI V=] e RV V-t V= RV RV=] V=] RV
EES
S |27 2 (e o 2 (22 o
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900 C - 1300

C

[ 0053] Each raw materi al
foll owed by nelting,

honogeni aati on by stirring,

press-nol ded to prepare a blank materi al,
outer circunference pntessing,

pr ocessi ng,

[0054] Wth

nunber of re
melting were
hubbi es was

per gl ass su
a gl ass subs
of 50. The e
by judging t
Telg, 1-2.5 (
at which the

logg 15 is TOBr;

When the rel

was put

as wel |

into a nelting furnace heated at
clarification,
and then the resulting nolten gl ass was

14 Thereafter,
as girding and polishing

and

by inner and

a gl ass substrate having an outer dianeter of 65 mm an
i nner dianmeter of 20 mm and a thickness of 0.635 ri mwas produced.

ced-glass substrates,

t he
properties during
r of nsidual gas
ber of gas bubbl es
entire surface of
a magni fication

i es was conduct ed
T ("C) between.
\here a tenperature
t he expression of
reis Tj. ("O.

Table 5

[0051]

regard-to-each of the thus-produ
si dgal , gas bubpl es|and |[devijtr) ficalion
eVl @at ed, The| eval uatijon of the nunbe
condugt ed 4 |SHGH| @| "RNNeLs t hatmthe RuUnN
bst-£ate was counted|with respect|to the
L r aRe™by |using @an optical nilcrposcope of
yaluation of lthe &vitriflicatlio ropert
ﬁ% pater/ Cal value of the difference Al
‘Bang Tj, ('O (AT = - Ti)),
i VicS CRSIi i YOf @ |ghars|st sat kst ke

"€ |and |t he |iquid-phase Ienper &ty
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150 C S AT was satisfied,
When the relationship 50 "C, .

eval uation result was good (B)
the evaluation result was pr
I i qui d- phase tenperature T,

sati sfi ed,

t he evaluation result was the best (A).

refers to a

!

< AT < 150C was satisfied,
When the rel ationship AT <50C was
ematic (C).
nperature at which

t he

Her ei n,

t he

generation of &vitrified substances has been observed on the surface
being kept nelting at 1550 C

of or

furnace for
Further, 'Lo
was hel d whe
stirring vis
shown in Tab
that in Exa
fining agent
the glass co
resi dual gas
Exanpl es whi
gl ass subsun
removed gas
fining agent
conponent s,
excel | ent.
medi um nmade
Si02, 5%to
15% by mass
whol e gl ass
Sb (anti nmony
pi np consi st
Br (brom ne)

Table 6

inthe interior of a glass after
for tw hours

[0052]

s followed hy b‘g__'r_\rg kept Hh—a-temerature g adi-ent
[ en hpurs wiith altenperature gradi ent and rapidly coolled.
n -2§r ferg to a tenperature at which equatjon ijo = 15
nth v5005|t<y Df <@ Moht enqgl ass i|s deterdam hegh UsiAg |am
come The evaluatijon results each are col|ectilvely
e 1% aHTabIe 10. | [ 0055] The eval uatfion nesults caonfirned
lLes nf the [present invention [n which predelerniined
Ehde(mas,ccnta|1ed such tthat the nolar |ratip to [7r02]|in
Tgoﬁﬁ el|l |n ﬁp quterninad range, |the nunber of
u I—@s wag remar kabl y“snalTer &han ¥n aratijves | &
%g @ puE of the scope of the|preslent ilnvention,| and|a
te for an information recording nediumwth suffiiciently
bubbl es| was |obt ai ned.| Further, | when the|total content |of
5 was at nost d%b¢nm£vmﬁl%%mmSH)Bmt&aI%HwQ
[ he devjtei |fifpati preper ty es e onf iy e
CLAI MBS | 1€ A E ass bﬁatif DI i T or it oﬂre r di
of al um ngsul at gla co%a g %t 75‘V£)y S¢S
18%hy ness of@Al)@ %to@O%Ey mgsSs |ofd| 28 [3%to o
of 5830, &nd Ok éo 8o4by 1Mass %:S 7182 |witth r&p o+
oo] nent s, céﬁp'|\/ngQ£nei§@e' & |( sen@é) etene no@%
clgerment ; = | at | east| ofie| t ype| sel ected| from the| =
ng=of |SOB (sulfurousl acid), F|(fluorine); (chlorine),
and | Bgla anfignne agpatale 5= g1y 0o 5|3 g
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wherein a nolar ratio of a whole anount of the fining agent to the
Zr02, which is (the whole anobunt of the fining agent)/Zr02, is within
a range of 0.05 to 0.50. 2. The glass substrate for an information
recordi ng medi umof claim1, wherein thggfining agent contains 503
(sul furous acid), 3. The glass substrate |br an information
recording mediumof claim1l or 2, wherein a total content of the

is 1% by mass or less with respect to the whaol

i i ' |

conponent 40053}y Exatpisissalsiis ouiiaio e miine i st PO G o080 avfgllowed by
di f : ' 3 . i

ot or mat | SR g RRLel bh okt idaio 5 e w88 RO R Sl

exchange, mdided fnprepafas blatkinoateriab c dihelieaftpr, g dingnand oolpeiicamfegence processing as

recording, | per BLov ded. an, Lhe gl oss SUbst Al e i oL &l W ST 5%, n
inner diameter of 20 mm, and a thickness of 0.635 mm was produced.
[0054] With regard to each of the thus-produced glass substrates, the number of residual gas
bubbles and devitrification properties during melting were evaluated. The evaluation of the number
of residual gas bubbles was conducted in such a manner that the number of gas bubbles per glass
substrate was counted with respect to the entire surface of a glass substrate by using an optical
microscope of a magnification of 50. The evaluation of the devitrification properties was conducted
by judging the numerical value of the difference AT (°C) between Tiogy =25 (°C) and Ty, (°C) (AT =
Tiogn=25 - T1), where a temperature at which the melting viscosity of a glass satisfies the expression
of logn = 2.5 is Tiegn =25 (°C) and the liquid-phase temperature is T, (°C). When the relationship
150 °C < AT was satisfied, the evaluation result was the best (A).  When the relationship 50 °C <
AT < 150 °C was satisfied, the evaluation result was good (B). When the relationship AT < 50 °C
was satisfied, the evaluation result was problematic (C). Herein, the liquid-phase temperature Ty,
refers to a temperature at which generation of devitrified substances has been observed on the surface
of or in the interior of a glass after being kept melting at 1550 °C fo r two hours followed by being
kept in a temperature gradient furnace for ten hours with a temperature gradient and rapidly cooled.
Further, Tiog =25 refers to a temperature at which equation logn = 2.5 was held when the viscosity of
amolten glass is determined using a stirring viscometer. The evaluation results each are
collectively shown in Table 1 - Table 10.
[0055] The evaluation results confirmed that in Examples of the present invention in which
predetermined fining agent made was contained such that the molar ratio to ZrO, in the glass
components fell in a predetermined range, the number of residual gas bubbles was remarkably
smaller than in Comparative Examples which are out of the scope of the present invention, and a
glass substrate for an information recording medium with sufficiently removed gas bubbles was
obtained. Further, when the total content of fining agents was at most 1% by mass with respect to
the total glass components, the devitrification properties were confirmed to be excellent.
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CLAIMS

1. A glass substrate for an information recording medium made of aluminosilicate glass containing
60% to 75% by mass of SiO,, 5% to 18% by mass of AL,Os, 3% to 10% by mass of Li,O, 3% to
15% by mass of Na,O, and 0.5% to 8% by mass of ZrO, with respect to whole glass components,
comprising:

neither As (arsenic) element nor Sb (antimony) element;

at least one type selected from the group consisting of SOs (sulfurous acid), F (fluorine), Cl
(chlorine), Br (bromine), and I (iodine), as fining agent,

wherein a molar ratio of a whole amount of the fining agent to the ZrO,, which is (the
whole amount of the fining agent)/ZrO,, is within a range of 0.05 to 0.50.

2. The glass substrate for an information recording medium of claim 1, wherein the fining agent
contains SO; (sulfurous acid).

3. The glass substrate for an information recording medium of claim 1 or 2, wherein a total content of

the fining agent is 1% by mass or less with respect to the whole glass components.

4. The glass substrate for an information recording medium of any one of claims 1 to 3, wherein the

glass substrate for an information recording medium is chemically strengthened by ion exchange.

5. An information recording medium, comprising:
arecording layer provided on the glass substrate for an information recording medium of

any one of claims 1 to 4.



