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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] Insuch 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,Oj3 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,O; 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,O;3 or Sb,O;3 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 AlOs, 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 A,lO3, which is (the whole
amount of the fining agent)/A,103, is within a range of 0.02 to 0.20.
[0010] Item 2. The glass substrate for an information recording medium of item 1, wherein the fining
agent contains SOs (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 in a range of 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 Al,Oj3 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 ALO;, 3 - 10% by
mass of Li,O, 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] Al,O; 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 ALO;
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



at | east one type selected fromthe group consisting of SO3

(sulthrous acid).F (fluorine), Cl (chlorine), Br (bromne), and I
(iodine), as fining agent, wherein a nolar ratio of a whole
anount of the fining agent to the A1103, ywhich is (the whole anount

of the fining agent)/A2103, is within a range of 0.02 to 0.20. 100101
Item 2. Hie glass substrate for an information 'wordi ng nmedi um of

item1, wherein the fining agent contains SO2 (sidfunus acid). [00111
item 3. TF@W%%@@%%QSF%E%BW% of Af H3eRY IseS: r S BIsEEE AR @AY 0 4% by mass
item1 or;2..c\Wygrein a total content of the fining agent is in a

range of 1% by mass or less with respect to the whole gl ass

conponent §019][ ODIZ|s d rteeassady cohfpenglt assurg oltshemitd stramgthanng mfaonermby wn exchange.

oo 0, O B S LT L 02 L LS B85 s

st rengt heggfhiky it Q&em@henﬁ@@%eﬁttlﬁﬁidﬁwh&ébyia@a% iBtiaRNs SRAGMG A

Rl (\)Vr{lre)xrl Ith%z Icgr%ént 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] NaO 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* ions
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 Na,O 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 ZrO, 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,Os or SbyOs 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 Al,Os 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 SOs (sulfurous acid), F (fluorine), Cl (chlorine), Br (bromine),
and I (iodine). The molar ratio of the total amount of these fining agents to the amount of ALO; in the
glass components, which is (the total amount of the fining agents)/ AL, Os, falls in a range of 0.02 - 0.20.
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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 Al 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

AL O3, which is (the total amount of the fining agents)/ Al,O3, fell in a range of 0.02 - 0.20, clarification
reaction by the change in solubility was effectively performed.
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molten glass.  Accordingly, the molar ratio to AL,O; needs to fall in a range of 0.02 - 0.50, more
preferably in a range of 0.05 - 0.15.

[0032] Inaddition, 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] TFurther, 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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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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hi gher at the | ower tenperature of the molten gl ass, and the b
ar e absor batidayer, noemagictiemeglsasch aakd Mo,s”l“ap”be‘é!r, ViR, Alhmdd‘btar@stedf When a

decreasing_th enper.at u t he nolten 100 n ord
sufficiengP?If%hﬁ @%ﬁﬁ&@?mPﬁmnﬁﬂFWé m@é@% gggggmc

it is ne C@ﬂﬁﬁdénfeﬁl,aé mht@ﬁ’al %W@B&r&%ﬁéﬁeﬁﬁﬁ@rsﬁye@? oPCr ARY. %I‘ﬂh@lethe underlayer
change in the solubility of the fining agent are effectively caned

out. The pmedsritediioyaprdayst andmenydeerh millillgenirirteds whighlayers Srmed efithe same

respect t n fi n|n n

change of i BRASRF A PRES (e RE e e R R HigoCang
t enper at uNeA/@Ndrd @edd that the change in solubility was |argely
affeetM by the reciox reaction of other netal ions, specifically A

i ons coex%@ﬁln mﬁehﬁlpﬁwfacgp%@ﬁagm?éﬁyer may Beprrgded wﬂsa Weleaihe {petie prevent
conduct ed, WG EHYor 350}9’8&}1@ &g@%&i\%ﬁ% AR #gc{téémen xge?&’n%lgl Jayer, aCr

havi ng pre eterm ned conpone
anount ofmkwénabavab&ﬂmnngl@@ngﬂﬁwdarhhdmamnMM£bEWmﬁﬁﬁ@BSK»mnehmeamd The

(the total anDunt of the f|n 203, fell (n ran

0.02 - 0. BEECER PG ROl ﬂvw%@hédyee FEHTEES SoRtagBIalBICerS %91%@6 kind or

ef fecti vedifelRidis. Tshch a Brotective layer can continuously be formed using an inline-type sputtering
apparatus, together with the underlayer and the magnetic layer. Further, when forming a protective

s for the
es

layer of SiO; layered on a Cr layer is formed, the SiO; layer may be formed in such a manner that a
solution of tetraalkoxysilane diluted with an alcohol-based solvent and therein 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.



100301 As the fining agents, at |east one type selected fromthe
group consisting of SO3 (sulfurous acid), F (fluorine), d
(chlorine), Br (bromne), and I (iodine). Only one type of polyval ent
el ement may be used alone, or two or noreg types nmay be used together.
O these, S8 (sufiltrous acid) is specifically preferable since it
can effectively renove gas bubbles. 100311 Wen the nolar ratio of

t he total m@ of the fining agents to the anount of Al 203, which
is (the t dnt of the fini ng agents)/ Al 203, falls outside a
pr edet er moeas| r BgehlesChidiEd bit €Adoh it the 8Gah@Fks BYtht BRsehtifafitn GRS ®scribed
i nadequat e, whereby it beconmes difficult to sufficiently renove gas
bubbl es i Withe}it ligiting thesesenhsrertighfigrefo. the ol ar ratio to Al 203 needs

to fall i ra . I efierabl v i ran fo(

0. 15, 1 083 "R afleols SereviepartenBRAE GRACUR Bkl A AP Sef 1 (AR
cont ent oflestdited délowe nRpfihionadntk| SO;T0abRIBIE STable 203 {Tablo3h)\Br (Bbte APA Ii(MMable 5),
respect to the total gl ass conponents, Wien the content of the fining

agent s i s¥G¥Rada(TeBle R eagh uere 18eds y Histedns neltheraAsion P iyaeadt gettained in any fining
suffici eng%eﬁtaw{;égs, W t hout decreasing devitrification resistance.
100331 Further, the shape of a glass substrate is not specifically
limted, However, a disk-shaped substrate having a central hole is
common, The size and thickness oft class substrate are not

ecifically limted. For exanple, the outer dianeter is 2.5 inches,

1.8 inches, | inch, or 0.8 inch and the thickness is 1 tiro, (164 mm
or 04 mm [0034] (Production Method of a 3 ass Substrate for an

| nf or mati on Recordi ng Medi um




As descri bed
recordi ng,

Ther eby,

production is required, whereby production can be carried out using
comon production mnethod.
mat et i al

wel | - known,
that a bl ank

above,

i nvention,

in the glass substrate for an information
medi um of the present

gas bubbl es can be
sufficiently renoved by the function of predeterm ned fining agents.

nei ther a conpl ex process nor alospeci al

[0035] Usual |y,

apparatus for

it is common

as the base of a glass substrate for an

i nformation —reditm-i-S epafred—and-thereafter, production
is carried out mn processes such las i nner and outer ci|rcunference
processing, Qri g and pol | shing processj ng, chenicgl st rengt heni ng
treatnment, and .I ni Ngw W4 hxtlggard to the p Qﬁ'a&% n of the blank
material, a ret!. of preparatlon by press|nolding of |nolten gl ass
and a net hod opr paration py |cutting sheet |gllass are known. The
i nner and outer circunference processiing i§ a process to carry out
boring processing of a central [hol'e; grinding processing to formthe
shape of the bnﬁer,and outler | cilrcunf erences and to ensjure di nensi ona
accuracy, andopﬂl i hg prlocess of the inner |and outer
ci rcunfer encp%. h@g'i ifg| and |poki shichg| Priotiéssi ¥y |is a process to
carry out gri qS g Pprocess|i ng and pol iishing processing to sail* the
fl at ness andFEhe |surface rioughness of |a surface on whiich a recording
| ayer is formed. [Usualty, [the process|is frequentiy carried out by
dividing intjo sone st Ages (such |as cgarsest Jtisl’lé ng prnocessi ng, fine
gri ndi na pnijcessi|n Dr I oﬁis 'nq CES secondary
pol i shi ng proces<|d§ T éﬂéﬁj I @gt 1@%3§ 32tnent is a
process to ijmerse @ gl &s %u@EQaat@. Q@ cRef |ca rlengt heni ng
treat ment |ilqud t%str%g@ the %arreQA@,ii% c aning is a
process to rlenmve rasove remd niag OKDthe surdace of a gl ass
substrate and éoor ei gn| sost@n€eL|s a&l a| €n&hi®al Sst|r engt heni ng
treatnment |i|quEd. 100361 lin| partlicular,  singe the glass substrate
for an infrijnrati @Aecgr dinGeomedi um of her(:xlpboes.e Ntod Nvention i s nmade
of Junni nosi|licat& as& dantail pi ng=pr edet esmined| ghkasls conmponent s,
enhanced i npact resistanece—apdtvibration—+esistiance—can be ensured by
chem cal stri|engt hegng & eatnents| The | chenm gals|str eagtiheni ng
treatnment is carfi OUY? Y2 g an(exchahgsﬁnﬁlhgd n which a gl ass
substrate i mod | na jheated [chemcal—stengthening treat ment
l'iquid, wher etg I iz ’“un%i Qs BN si v on@ | Beihg gonponents of the
gl ass substrlat Tﬁb%ﬁxc anged w tlh roms sugch|as| sodiumions and
pot assi umi g vingl larder!ion radiyses than it hese ijons. Strain
produced by |t K8 il @ FadFEus | Ef &|erBe | g&her3t 85| Ronpy essive stress in
the region wheFe Eyeé ons |hayve |bgen exchanged, wherebyl the surface of
the gi ass substiate s strepgthened: NB7L-As-the-chenical
st rengt heni ng d)reﬁ nt 2l i g g 2a Ml t e skt ocjont agning sodi um i ons
or potassiun1u§n$§ig§conntnly Sed.~ For exdﬁprbf”a hitrate, a
carbonate, and alsulfate aof sodi um or |potassium and m xed nelted
salt thereofl afe|& ted.2O|SF Bses| f om1Fhe il eyl N2 of | ow mel ting
poi nt and bei r@ alsl %t ogpr e%ent gt heidef mrra%i on of & gl ass substrate,
a mxed nolt fsodiumnitirate | (NaNO3) and|{potassiumnitrate
(KNGB) s prieferabbypused. oo o | o |afo|e| o
& |z 8 R |RIRIE| 8 | & |€|€|3| ©
ICIEEIE-Ro A CTE T
o 5 0|dd|dl s d s Adadl s a
5 O O O O
< |
ol 0 ol s A A A K o =
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100381 (I nfOrmati on Recordi ng Medi um An information recording
mean can he produced by formng at least a recoil:ling |ayer on the
above gl ass substrate for an information recording nmedium The
recording mediumis not specifically quﬁted, and various types of
recording layers utilizing nagnetic, optical, or nagneto-optical
properties are usable. An information recording nmedium (a magnetic

di sk), enploying a magnetic layer as a reepoling layer, is especially

sui t abl e for—preducti-on—[00391LMagheti¢—aterials,used for such a
magneti c | ayer are not speqgiflical ly|lim|ted, akd wel | -known materials
can be apprcpr@@t@ly sel ectied and used. [Howgver, to realize enhanced
mt erai on pover . a5 Co based:|ad |9y £ontai nig,|Go| exhibiting |arge
crystal anisotég as the mai|n conponent I|s |suitable, in particular,
listed are QoPt Cr, CoNif, [CoONi Cr] CoCrTa,| concr|{ CoN Pt, CoN CrPt,
CoN Cr Ta, CagGC éTa, and CoCr Bt Si O Further|, |enpl oyable is a
mul ti-1layer [siructure (Tor [exanple, | CoPtCr/ Qf Ma/ CoPt Cr or
CoCr Pl f aCr Mo/ rPria) to rleducle noise by |[dijvidi ng|a magnetic | ayer
by a non- nag tSc,Ea erial [(I|iar exanple, |Cr|, &gg, or CrV). [ 0040]
As the magne @'Ia@em@otﬁt-f‘ﬂﬁarﬂt1e§ab8hé“(b- sed materials, fern
i le-based @ o%%onsraneartr-based nmat erifal{s,| or granular materials
having a str@etlre in which magheti ¢ pantilclles| of Fe, Co, CoFe, or
CoNi Pt are dispersed[in J‘l non-magnetic 1iime]r‘rrEd of Sithare al so
usabl e. The magnetic||ayer |mgy enpl oy either| one of an in-plane type
and a vertiqal typg fegor & g dor 0041 = |&s| alf or mati on net hod for
a map:idl e llayer|, ‘@ny Eppiopt(iEt €T wel - kiTowh TetTiod is usable. For
exanpl e, citled arega| ngt hel f|eSspint c8at MS|RSa hermal |y curabl e
resin, in wiich margnat@b gartligl ed br@' diFiysg¥d,on a glass substrate
for an infbrngion-/r ac@rd'g%lrigdigm SRl @ir@ ret hod, and an
el ectroleris ﬂting net hod.” |[Friomt he "vilewpgi nt of [t hi nner film and
hi gher densityérpf llon of |a mapetic |ayer, lthe sputtering nmethod or
the el ectrolless @‘ ngr@@og\ﬁis#p'eéer%tkc@g T
S S |olo|lo] o S |o|lojo| o
E: SN e B R A =
S Bm o (elaelel <@ o |olaolel o
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100421 For a magnetic disk, an underlayer is blither provided as
appropriate. As materials for the underlayer, non-magnetic netals
such as C, M, Ta, Ti, W V, B, Al, and N are listed. \Wen a
magnetic | ayer contains Co as the main qgnponent, fromthe ttiewpoint
of magnetic characteristic enhancenent, material for the underiayer
is preferably single & or C alloy. Further, the undedayer is not
limted to a nonolayer and may have a nmulti-layer structure in which

| ayers fornmed-ofthersameor—different—materials—are | ayered. For
extunple, O/ Cg C/CriVijo,] Or/CrV,  NA|/C, NA/CriM. and NA/CV
are cited. [|0043]BFurthern, [the surface of |a magnetic |ayer nmay be
provided w th a pgot ecg Ve Iﬁ)ﬁgr h0| prevent, q?racai on and corrosion of
t he magnetig | e§t As the |priotective |ayer,| for exanple, a Cr |ayer,
a O alloy llayep,~a carbon |l ayer, a|hydrodenated carbon | ayer, a Zr02
| ayer, and an 02 | ayer |arle [cited. | The |priotiective|l ayer may be a
nmonol ayer or[chave a mltiftayer structure gontaining | ayers of the
same kind or| different kinds.| Such a protectjive | ayer can
conti nuously equgned usi ng |an Mate-type |sputtering apparatus,
t oget her wi t|1E the ‘Hndekl afef|and The @a. gnét|it| IGyer. Further, when
formng a pr&f%%thge | ayer |of| Si02 |ayenedq on @ C|layer is formed,
the Si 02 |ayer Ymy be formed |inf such a manner that|a sol ution of
t er mal koxysifane—ditutedwithanalcohol=tased—solvent and therein in
whi ch col | oijdal silica_fing ticles_are |dijsperged, is coated on a
Cr layer and then -pakeg. é% St Iqigh-erf\! t%e surfaces of the
magnetic |ayer an t1§fprrq§§ﬂiyéﬁjay§1 ﬁéﬁ;dﬁ ﬁip/ided, with a
| ubricating |l ayer golidprn Neasglpﬁl1g¢$rdﬁe2k§e3Qp1 a magnetic head.
b cant onia B T B 2 | e 2L Snd then
subj ected tg amthernml‘treatﬁEﬂL‘as appnoprriate,~ 9 EXAMPLES [ 0045]
Exanpl es carri@d out|to ¢onfilrm t he| advantlages| of the present
i nvention vyill & nqgvga gesg léb%i Wbt nout = rgtgi; ngot he present
i nvention treretgg gl s |33 S S |o|ls|s| —=
(]
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and

S8

1 (Table 5),

(Tabl e 4),
,lgeither As nor Sb was not

Br

- Table 6 described below. As |lining agents,
d (Table 3),

F (Table 2),
503 F (Fable 6) each were used. Herein

Raw materi als were bl ended according to the glass conponents
contained in any fining agent above,

shovm in Tabl e |

19946i
(Table I),
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16 100531 Each raw material was put into a nelting furnace heated at
900 'Cl - 1300 cf,,lowed by nelting, clarification, and honogethation
by stirring, and then the resulting nolten glass was press-nolded to
prep= a blank material. 1 hereafter, by .i.nner and outer circunference
processing, as well as grinding and polishing processing, a glass
substrate having an outer dianmeter of 65 ram an inner dianeter of 20
mm and a thickness—of 0.635-nun-was - produced, [ 0054} - Wth regard to
each of the |thug-produced |gl ass substrates| the nunber| of residual

g I nghing were

gas bubbl es |andg devitrifijcati on |propeérti e:s dur
g ¢ al ngas bubbl es was

>0 5 O

eval uated. The uati gn hey N er of| resy
conducted in anﬁerqéh&zgt &t hﬁun’ggr {:)1‘§1| bubhl es per gl ass
surface of a gl ass

substrate was cauﬁted with respeat to|the lentir
substrate by using an| optijcal m groscope oF a magpi fieation of 50.
The eval uatijen of the| deviltrificdtion|properties Wwas donducted by

j udgi ng the r@m‘ér ical| valye jof [the difference A "C) |betweenT1l-2 5
("C and Tu ) 'E:'Elqu, 'O, where fa tenperaturle at which the
mel ting visgosidy @& t| ogiiass saiPsfi@s|the expPessj ol of logit = 2,5
is T30km2,5¢" ahd| t he |l i quiid-|phasé tenperatjure is |Ti_ ("C. Wen
the rel ation 150 [ A A atistied,| the al uatj/i on result was
t he best (A—Wen—the rel -p—50—-CAT “Ciwas sati sfied,
the eval uatijon result S ) lﬂW‘legt@ tignship AT < 50 C
was satisfied, the evalgat tie ((C. Herein, the
I i qui d- phase tem)e@tur T r t{ whi ch
generation qf de it
of or in the igterir| of
for two hoursgf ol Igpvxed-‘*b
firmace for teﬂ nour s| wist
Further, Tbw, -24]5 ref éfs
23 was hel d |when|the Vi scg
a stirring viscometes. Fhe
shown in Table |
that in Exanpl es|of t|hezpr
fining agent| mad¢
t he gl ass caonpong
resi dual gas—bub
Exanpl es whijchS'ar
gl ass substrateg |
renmoved gas [bubb
fining agents Qua
conponents, |t Ke
excel lent. [CEM
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®

ﬁm

o
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was
Ah
ot

er¥ed on the surface
| ting at 1550 C
atfr @ gradi ent
apd [rapi dly cool ed,
chequation | ogq =
s_det erm ned usi ng
h @rg collectively
n fedults confirned
h Predet er m ned
arratio to Alieb in
e,g{he ti nber of
n-Cgnparati ve
I &nvention, and a
umAwijt h sufficiently
e tgtal content of
i® tlhe total glass
nfTrmed to be
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0
6.0
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10.0
10.0
10.0
14.0
14.0
139
13.8
13.8

SlOz A1203 leO
(oby | (%oby | (%by
mass) | mass) | mass) | miss)

0
630 |
62.9 _l
62.6
622
61.9

71.0
70.9
70.7
70.3
i/

Comparative
Example
Example
Example
Example

Comparative
Example

Comparative
Example
Example
Example
Example

Comparative
Example

Table 6

No.6-1
No.6-2
No.6-3
No.64
No.6-5
No.6-6
No.6-7
No.6-8
No.6-9
No.6-10

[0052]




|. A glass substrate for an information recordi ng nmedi um nmade of
alum nosilicate glass containing 60%to 75% by nmass of Si02, 5%to
18% by mass of Al 203, 3% to 10% by mass of Li20, .3%to 15% by nass
of Na20, and 05%to 8% by mass of ZrQ wth respect to whole glass
conponents, conprising: neither As (arsenic) clenment nor Sb

(anti nony) el enent at | east one type selected. fromthe group

consisting of 503 (sul furous acid) (fluorine), d (chlorine Br
(bromi ne) fbﬂéﬁd Fachizyymaisyal vas pytiinip menelige Aynace heated af ?mepeiliﬁoi"%ﬂawed by

(e whol BoARE SErATRBE ko eyt DO SR yfort A ol P e

0. 02 to Omlled todrepitea bfink smtesialb s Thatadted, by inaer andderatunaireneqoswdssitg, as

medi um of claiml., wherein the fining anent contains S sul ffjirous
o )3 ting SN GG e AeP R HA LR o QUBTAHGSAS B oh
claiml  ofungdideesk 8 1 m, b @hiclGRRLe0 53 Phnt D& phddlkdag agent is in a
range of 1% by mass or less ififitb, respect to the whol e gl ass

conponent §054]4, Withecggidde eack abibe thas-proflened glassisntistates the anmber o redidnag gas
medi um of one,of .clains |lto . wherein the .gl.ass.-substrate for a
o a1 bl S e R ol Qo HRI L Dol Saflh S 1BHORHaTo & nufiber

exchange, 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 Tiogn=25 (°C) and the liquid-phase temperature is T1. (°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 T}
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 6.

[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 Al,O; 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.



5. An information recordi ng medium conprising: a recording
| ayer provided on the glass substrate for an ifomtion recording
medi um of any one of clains 1 to 4.
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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 ALO3, 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 A,lOs, which is (the
whole amount of the fining agent)/A,10s, is within a range of 0.02 to 0.20.

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 in a range of 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.



