INFORMATION RECORDING MEDIUM GLASS SUBSTRATE AND
INFORMATION RECORDING MEDIUM BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to an
information recording medium glass substrate and an information
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recording medium glass substrate comprising an alkali metal-containing
glass substrate and an information ¥ec Ei]ﬂlj edium using the

information recording medium Ias substrate. 2. Decription of the
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. . ignals are recorded, but also

improvement in the performance of various component elements such as

a magnetic head that is involved in reading of recordings and a substrate

have come to be demanded. Amid studies aimed at eetingcthese ,
deihda FoTTRY shBYTAE: (186 B LHises SibaP herdiaigr: Tecording

conv%ngionallﬁgg%d a]cumingén substra{e has_ started to reggive attention.

medi ntormation cor

Readons ?orsg 885 Sibstrates s?ar}tiﬁg S receive atténtion asnrﬁaalreléjtilcum’ and
disk substrate agre (I):ifia Iassglaterial.is sed, thenitis easy to makeg.

more BgeCl 1lCa X elate o, ,an 1n dvigma lon recordin medium
substrate be a thin plate, which 15”1 required for decfeasing Sizean

increasing density, (i) with.a glass material, it is easy to secure a
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subs%l@%t(,lg) glass é%b%%%%%ﬁg‘é%@hféﬁc?%eﬁ' ét%é‘a%'Hgﬂ'”“smr%gb%‘ﬁ%tes-
oreover, a glass material can easily be molded into a isk shape by

i n£oARBYINGPressure & aboye the softening temperatyre thereof, and hence

t@%
one more reason i<§lha ing the ability to manufacture a disk-shaped

2. subglrate atlow GOSIOY YSING B1asS.¢ art

As the recording density of magnetic disks has been
increased in recent years, not only improvement in the performance
of a magnetic layer on which digital signals are recorded, but
also improvement in the performance of various component elements
such as a magnetic head that is involved in reading of recordings
and a substrate have come to be demanded. Amid studies aimed at
meeting these demands, for the substrate, use of a glass substrate
instead of a conventionally used aluminum substrate has started

to receive attention.

Reasons for glass substrates starting to receive attention
as magnetic disk substrates are (1) if a glass material i1s used,

then 1t 1s easy to make a substrate be a thin plate, which is
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When reducing the cost in the manufacture of such glass substrates is
considered, the lifetime of a press and mold used in substrate molding
must not be shortened, and hence the molding temperature is preferably
as low as possible. Generally, to reduce the molding temperature of a
requiked S0Bstater af@lintfetals sueR asincNgamdnd afeaddéd to fe ) with a
glass raw material. However, on the other hand, it is known that such
glasgdifitichréPdikall métals i the gl S iR Irate Mg gfeat disddhvantadds tness
such as causing corrosion of the magnetic layer of an information
enab tdégtdingEdibAE %%E%ﬁlgh&@g?aééﬂ’drﬁéf asdsade I@Eﬁ%aﬁihé%&yéﬂéﬁ&
damaging a head due to production of surface deposit. In this way, from
SUbSH’F@@i%\?vg%ﬁw‘f%f%é%edfgl%%*é?ﬁétéﬁél B sbStAte Hihter R Forartes -
information recording medium substrate, it is desirable to suppress elution
Moregy gkalidnetd fohSHshueh é’saﬁo%BIé.ii EOM tHig S wpsifit 2as §6én shape
for example in Japanese Patent Applicatign Laid-open No. 2003-30816,
Y anRd Hreseatinehiors Rave Brelidusy GiREiosBd ROmeTBf it prévertiyr ot
elution of alkali metal ions from glass to which alkali metals such as Li, Na
and RERCR Rie BE&RT aﬁ%@ﬁ?&n&%a%@‘ﬁr&%d%ﬁ% Bw-costhighyrRitigiacture a
di kglzfs su strage: t@at can cope with high r%cordin dens'it%]. In recent years,
1S KiTara A ranta fransition im e et Fdina MEthdd 8r fHidrmation
recording media from a conventional longitudinal magnetic recording
method to a perpendicular magnetic recording method. With the
longitudinal magnetic, recording metnod, the maanetic thermal stabiityJs .
low, and hence asthe magnesfic recording Bit Sizes rediice , recor inas
subs PESRIRE easily deleted dug to the fﬂ%%‘&%‘%ﬁe”"é{ PMEMOf s and mold used
geomagnetism and so on o the ?empera ure enwronrﬁent, the fimit" o tﬁe
in sggeANgdensity:heing, anproximately 140 Gtsfint. Qnythe Q1eL NaNd ) aing

with the perpendicufar magnetic récording method,

temperature is preferably as low as possible.

Generally, to reduce the molding temperature of a glass
substrate, alkali metals such as Li, Na and K are added to the
glass raw material. However, on the other hand, it is known that
such addition of alkali metals to the glass substrate has great
disadvantages such as causing corrosion of the magnetic layer of
an information recording medium, causing degradation of a surface
lubricating layer, and damaging a head due to production of surface
deposit. 1In this way, from the viewpoint of using a glass material
as a substrate material for an information recording medium
substrate, it is desirable to suppress elution of alkali metal ions

as much as possible.



thermal stability is high even if the bit size is reduced, and hence the limit
of the recording density is said to be 700 to 800 Gbts/in’, with 300
Gbts/in2 already having been actually attained at a research stage. With

the conventional longitudinal recording method, lines of microscopic
heigitkridwi® a textore- Bie provied sofas t& *HigntRelclydaib drigstatidat ent
of the magnetic film in the circumferential direction of the substrate, and it
ApPl Ha_tden that B foreninattel Atacétt oy tHe Subdifie Shirfaegga tors have
removed at the_same time through this processing. On the other hand, _
Previfts e pdtgéndiGfidr RABFdinG tnethodP SUER textriy 15tcsthed foqtl kall
then the crystal orientation of the magnetic film deviates from the
metaheth&TicHar dFeéith, BidHerck gag]dﬁaﬁwégﬂéﬁc?&ﬁar%‘é%}is‘?iés tan i and
longer be obtained. Removal of forel}g,n matter_attached to the substrate
K hag BEanhithis 5ok 3B pRadUE SF toxtun g with the forgriniay 21 e
recording method, thus becomes impossiple, and hence with the |
5135 A ARHATER reditain el e e s nEd of FAEE AnibhrtsBe LV
substrate surface attached matter which was not a problem with the
longitudinal recording method has come to the fore as a problem. In

regent studies L has beep found that evenwith sme perhendigular, o o,
record:mg metﬁ/odf‘fhe’re IS more pro Femaﬁc SUBéStra e surJface a?tac%ea d

methé%{e%‘rmaﬁ%vr‘”th 2;9lass magngtic reﬁg@igg medium using,a glass, )
3Ubstrate than with an aluminum ma%ne IC recording medium using an

ong FUMIHM susiate, As 2 result gt analysis. L has beenfoynd et fhe
oreign matter attached to the glass ubstrate surface has a eight o

na gn%Peggo%%ﬁEeiﬁlgﬁ%eWoié matet having Si%ﬁ mai %0%’898@& c

i
e present inventors have conjecture tﬁgtt IS IS because glass

reco PAFHRISIOAUcEd ing finglglass substrate. polishipg step eusilicate ;- 4nqg

contained in a colloidal silica

hence as the magnetic recording bit size is reduced, recordings
become easily deleted due to the magnetic environment of
geomagnetism and so on or the temperature environment, the limit
of the recording density being approximately 140 Gbts/in?. On the
other hand, with the perpendicular magnetic recording method,
thermal stability is high even if the bit size is reduced, and
hence the limit of the recording density is said to be 700 to 800
Gbts/in*, with 300 ths/inzalready having been actually attained

at a research stage.

With the conventional longitudinal recording method, lines
of microscopic height known as texture are provided so as to
align the crystal orientation of the magnetic film in the

circumferential direction of the substrate, and it has been that
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solution that has not completely grown to a desired particle size
hereinafter referred to as "colloidal silica silicate 4 impurity") chemically
bonds or reattaches to the glass surface, and cannot be removed through

fore Y5SNIRG INA SUDSRAUENt Step, Itisdhusan.9blect of the:presentinventigny ¢

to reduce the amount of glass substrate surface attached foreign matter

the 95LEIANGAO pMOYIESS PAYINGHIOLA5E fain eampepensthereof which 5 ¢,

was not a problem conventionally due to thére being a texturing step, and

the (@ H¥sHRrovide.an alkalimetalcantaiing glass Rubstiade (RIIMAON 4 rried

recording medium substrate) that can be used with the perpendicular

out , restdingyethod; aniinformatien cresqrding pediayysing the information: t o
recording medium substrate, and methods of manufacturing the

£ rominfeMion. &ecordinpapediupe suhsirate and theipformatien reeording .
medium. SUMMARY OF THE INVENTION The present inventors carried

charQutwarigusistydies o reducen dee-apousk ob glasa substiate,surfage foreign
attached foreign matter of height approximately 10 nm having SiO2 as a

mat t 8RINLomponant theregt whighswas ot aurebles) canventionaky duerto a
there being a texturing step as described above. As a result, it was found
by-pthadifc: glasstsibstratencontaits trareltban areeltain speeified amayiiofhod,
the alkaline earth metals Mg, Ca, Sr and Ba, then the .Mg, Ca, Sr and Ba

thus proeetenaggregatien ieflco)loigalisiiea séicatetimpitity peglass shavings
in the final polishing step, and hence surface attached foreign matter
recobaving Sttt asa,mainecantecrant & herfeaf thatecanmot be  sufficiabtiyt rate
removed in the glass substrate surface washing step is formed.
sur f Meanwhiles the gresent swentors hecardirmed thapthelmethod i discloised
in Japanese Patent Application Laid-open No. 2003-30816
longitudinal recording method has come to the fore as a problem.

In recent studies, it has been found that even with same
perpendicular recording method, there is more problematic
substrate surface attached foreign matter with a glass magnetic
recording medium using a glass substrate than with an aluminum
magnetic recording medium using an aluminum substrate. As a
result of analysis, it has been found that the foreign matter
attached to the glass substrate surface has a height of
approximately 10 nm, and is matter having Si0O; as a main component
thereof; the present inventors have conjectured that this is
because glass shavings produced in a final glass substrate
polishing step or silicate contained in a collcoidal silica
solution that has not completely grown to a desired particle size

hereinafter referred to as “collcidal silica silicate
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is excellent for achieving both a reduction in molding temperature and a
reduction in alkali elution from the glass substrate, and based on the
composition therein, optimized the content of Mg, Ca, Sr and Ba, thus
accomplishing the present invention. An information recording medium

impur glags subistrate-addoydingn tstherpnesent evertort baslaecampasitionrface,
which contents of Si, Al, B, alkali metals R, and Zn as molar proportions

and cimteonsbef oxides satisfi (i 08 <wfR20 ogntent a A3203 egntamt) /sB2Q8
content 5 1.2, (II) 9.0 mol% 5 B203 content <- 14.0 moi%, (III) 3.0 mol%
A1203 content _< 7.0 moles-, (IV) 6.0 mol% ZnO content 5 18.0 mol%,
and (V) 40.0 molo Si02 content. For the information recording medium
glassisubystratea acebriig-tothe presers svehtiony thetdompbsitiopduce the
thereof preferably further satisfies 0 < MgO content + CaO content + SrO

amoungonteht # BagscenteAt-< a6 6. SmplaCBRIEE DESCRPHION OFdHEer of
DRAWINGS FIG. 1 is a schematic plan view showing an example of an

heighffdinationtekordingatiédiant stbstrate sfthe sresesn fiventbarand which
FIG. 2 is a schematic sectional view showing an example of an

was NifformaICH iedbrding fradiaaneflithe presedniéstionh. PBESCRIPTONIring
OF THE PREFERRED EMBODIMENTS A first aspect of the present

step, inyBftiohTelteS tdar PAfdPmatior Feécordinbahadiufrglads 3hbBstrates £or
the information recording medium glass substrate according to the

subs t5adsnt iVEREBA, toRduEE Al abiBIT HOHTtHEGIASE Sbbtrafid thean be

contents of Si, Al, B, alkali metals R, and Zn , .
used with the perpendicular recording method, an information

recording medium using the information recording medium
substrate, and methods of manufacturing the information
recording medium substrate and the information recording medium.

SUMMARY OF THE INVENTION

The present inventors carried out various studies to reduce
the amount of glass substrate surface attached foreign matter of
height approximately 10 nm having Si0; as a main component thereof
which was not a problem conventionally due to there being a
texturing step as described above.

As a result, it was found that if a glass substrate contains
more than a certain specified amount of the alkaline earth metals
Mg, Ca, Sr and Ba, then the Mg, Ca, Sr and Ba promote aggregation
of colloidal silica silicate impurity or glass shavings in the
final polishing step, and hence surface attached foreign matter

having Si0, as a main component thereof that cannot be
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contained in the composition of the information recording medium glass

substrate as molar proportions in terms of oxides satisfy: (I) 0.8 <_ (R20

content - A1203 content) / B203 content _< 1.2, (1) 9.0 m01% B203

content <_ 14.0 mol%, (Il) 3.0 mol% < A1203 content <_ 7.0 mol%, (IV)
suff 5 AfolohZAETORESht "k 18 GG P fWF26.0 mdkh SR EBrRALS TeP
. Furthermore, the composition of the information recording medium glass
1s LQEGB&tate preferably further satisfies: 7 0 <_ MgO content + CaO content +

SrO content + BaO content < 0.3 mol%. B203 is a component for forming

borosilicate glass together with SiO2, and has an effect of lowering the

melt viscosity and_lowering the melting temperature of the glass. If the

B33 Uhhterit isiBSSRh S The dobVETOWES T Wher S Sfettls tne method

. |nsufficient, whereas if the B203 content is greater than the above er

1 SCBRet AR ARG GPAIRAIrAGE OiELs b (iTdd TORSaRing Above 08 16
. equation (1) becomes toa high, and hence the problem of,elution of the
15 GBIl MaEactiy ATa 130T o ESRER Ao Crlbbim e
lass and reggcing '(teh nsitI){ ofrgh%fgr](aasilfélie 1203 ]g;ontent is les

d
MRS the” above fower finii “thén this &fféCris insutficient, helead F tHe=ss

subs {14403 contents Fﬁét%%thé‘ﬂéh%gﬁo‘é%EE’ESE'"PH’ tPSQrﬁheogé Ihized the
ecomes hard an ence Iow-tempe ature pressing econfes” difficu t,

cont. 21 maregyer the amount of allcall metal oxides. feauired for salisiing oo
above equation af becomes too high, and “hence the problém of elttion o

inveﬁhcei%%a" metals increasing arises. ZnO has an effect of lowering the melt
viscosity of the glass, enabling low-temperature pressing, and moreover

suppressing elution of the alkali metals. If the ZnO content is

An information recording medium glass substrate according
to the present invention has a composition in which contents of
Si, Al, B, alkali metals R, and Zn as molar proportions in terms

of oxides satisfy
(I) 0.8 € (R0 content - Al,05; content) / B,03 content £1.2,
(IT) 9.0 mol% £ By,03 content £ 14.0 mol%,
(ITI) 3.0 mol% < Al,03 content £ 7.0 mol$%,
(IV) 6.0 mol% £ Zn0O content £ 18.0 mol%, and

(V) 40.0 mol% £ SiQO, content.

For the information recording medium glass substrate
according to the present invention, the composition thereof

preferably further satisfies

0 £ Mg0O content + Ca0O content + SrO content + BaO content <



8 less than the above lower limit, then this effect is insufficient, whereas if
the ZnO content is greater than the above upper limit, then a problem
arises that the glass becomes inhomogeneous, for example dendrite
become prone to segregate”. For the information recording medium glass
&sbstrate of the present invention, due to making the glass composition
satisfy above (1) to (V), ani ding medium substrate can
be obtained forwhich th < ARSI ALY, the
low-temperature workability is excellent, and there are no streaked
surface defects. FIG. 1 is a schematic view for explaining an example of
the inforniati,on recorqlin% medium_glass substrakr'%e according to the

t

present invefifior: AS CaH Be seeh ot FIE ™1 SR IAfrmatio 1288ikfng T an

Of medgﬁum Iqlass subsérate lis cgnstituted }groEn a,disk-ilha%ed alkali
T OneR -lc%ntai}:lﬁ%ogflaéé1 gubrél{eratleul%maviﬁgL;1 2° ciréliar Role'2 forMmedin Hhe
inve%etgiternthegenoé. As one example, the alkali metal-containing glass
Substrafe Tan be manufactured through the following procedure. First, a
dlass powsley containjng, addiives.Io.give e desired compositian 15 o1 e o
melted, so as to manu acture an ova g?ass mass of mass a%proxima?gl?
an 1) LICHNESS APOIBITAIE RIUT,ANS Slame'ss, amoualolas i

reinafter referred to as the "mar ext, the marble is molded at a

tempefawb%%@é'fﬁlr%&h%% Ohﬁnmﬁ%ﬂﬁkﬁaﬁ@%ﬁ@me of
thickness 0: ; ; - ter hole
is formed in a central portion of the disk-shaped glass substrate, and
furthermore to increase the mechanical strength of the substrate, ordinary

chemieal strengthening is cairied out. s [he chemical ;sirengliening is.; an

carried out, for example, by immersing the glass substrate for 1 to 5 hours

infd?ﬁh@?gﬁnI@Q@B?@DHHSmQ&H%md%@%SS substrate. For the

information recording medium glass substrate according to the
present invention, to reduce alkali elution from the glass
substrate, the contents of Si, Al, B, alkali metals R, and Zn
contained in the composition of the information recording medium

glass substrate as molar proportions in terms of oxides satisfy:
(I) 0.8 £ (R;O content - Al,03 content) / B,O; content £ 1.2,
(II) 9.0 mol% £ By03 content £ 14.0 mol%,
(ITI) 3.0 mol% £ Al,03 content £ 7.0 mol$%,
(IV) 6.0 mol% £ ZnO content £ 18.0 mol%, and

(V) 40.0 mol% £ Si0O, content.

Furthermore, the composition of the information recording

medium glass substrate preferably further satisfies:



of NaNO3 and KNO3 in a ratio of 0.4:0.6 maintained at 350 to 400 C.
Finally, the glass substrate is washed with pure water, and is then further
subjected to scrubbing, washing with pure water, washing with isopropyl
alcohol (IPA), and drying. A second aspect of the present invention relates
to @ magrieticanformation feCordimgtmedium Havingathéémformatia® content
recording medium substrate 1 described in the first aspect of the present
< 0. 3nventidn. That is, as shown in FIG. 2, the magnetic information recording
medium according to the present invention has an information recording
medium glass substrate 1 comprising an alkali metal-containing glass
substrate, and a magnetic layer 3 formed on the glass substrate 1. As the
infdrfhation 2ecordiry enddibint glfasssimsgtiate @ sthelifformatibAsecording her
medium glass substrate described in the first aspect of the present
withjpigntioreaBolé & ased MRCihfermationaeeoding meatium of #fcprebert and
invention 10 has an alkali metal-containing glass substrate having a glass
lowe gbRtpositich aglestnbed Ehewe rahefebythefd' IBtleaachdd féresgrP203
matter having SiO9 as a main component thereof on the glass substrate
contepffaée, drFmoredverthéreRdife alR4R rellifibr front fiNglaks suBdifgqtet is
. The magnetic information recording medium constituted in this way may
insuffrineraiave ai wh@dfayer, a phsteclivelayer ElibricatirFiagéeand §¢n the
on as required. A method of manufacturing the information recording .
aboveneRRIAT te HeRBrding A Prestnt iiehtidtréomprigds prepaithy-red
an alkali metal-containing glass material having a glass composition that
for saintsing 81 A, ARAN MEHHS PP And" $i PaPeGtishies (hie vy dbdveSarg the
molding this glass material. To give an example of the manufacturing

0 :
PLOD158th6d, £ gidss Powder haGing a 8ormpBsition as'dboveds hikhed” 5668 to

manufacture, for

Al,05 is a component for stabilizing the glass and reducing
the density of the glass. If the Al;03 content is less than the
above lower limit, then this effect is insufficient, whereas if
the Al;05; content is greater than the above upper limit, then the
glass becomes hard and hence low-temperature pressing becomes
difficult, and moreover the amount of alkali metal oxides
required for satisfying above equation (I) becomes too high, and
hence the problem of elution of the alkali metals increasing

arises.

ZnO0 has an effect of lowering the melt viscosity of the
glass, enabling low-temperature pressing, and moreover

suppressing elution of the alkali metals. If the ZnO content is



example, an oval glass mass of mass approximately 6 g, thickness
approximately 8 mm, and diameter approximately 23 mm (hereinafter
referred to as the "marble") . Next, the marble is molded at a temperature
around Ts into a disk shape of, for example, thickness 0.635 mm and
diameter 65 mm, thus obtaining a glass substrate. A 20 mm-diameter
hole is then formed in a central portion of the glass substrate obtained,
less whBedby HEinfBRANFon teettdinkl MddiurhebstrateSisobt&ifed 1o
_ increase the mechanical_strength, the substrate is preferably subjected to
insufdierdiericr1 diehgherihg™ AR éxahipte bEfife tRchTiEatrerdtREnitys above
method is a method of treating in a mixed liquid of NaNO3 and KNO3. An
UPPE Lay AP th &R ifa REHIG B fimeRsing A ('S hBUASH PRHRIES
, molten liquid comprising NaNO3 and KNO3 in a ratio of 2:3 held at 350 to
inhompgeBeNsning Ts Fret8iably S5Red but ar8F iR dhERTiGalstretiftfaange” -
treatment. Next, the information recording medium of the present
invention will be described with reference to FIG. 2. FIG. 2 is a schematic
sectional layered view for e>§plainin .an example of . the information
recording medi r%%EéLr%ﬂlg 5 tHe %%éﬁ?qﬁ%hﬁc}ﬁ.sﬁs %HB%’%%‘?@‘? JJCZ,the
thg magfneth.informdation rtecordirp(q meggjm o{the present invention ha% st
PreSSh in%grrr?é}lolrlorr%etordllﬁg meditim stbstrafe ¥ c%rsnspr%?nnépt?‘n%la kalit Sa-tstY
metal-containing glass _substrate.described apove, and a magnetic layer 3
00V o the GBSt A1) ety At ARt oA e
be on{O4 08 dAgnels ayer of an informaqn reserding medium can s ysed. . .
or the'magnetic Iayer.h‘Fhroug% the information recording medium of the '
the IESEULPYCUIONIAVIOG RO Rl et oAl g oss SUPTIEe are no
constltutgg rom a glass composm(}/n satistying the above relational

st re80URtIONS there Egel'gg%gg(gli elution from the substrate. The magnetic
information recording medium

FIG. 1 is a schematic view for explaining an example of the
information recording medium glass substrate according to the
present invention. As can be seen from FIG. 1, the information
recording medium glass substrate 1 is constituted from a
disk-shaped alkali metal-containing glass substrate having a

circular hele 2 formed in the center thereof.

As one example, the alkali metal-ceontaining glass substrate
can be manufactured through the following procedure. First, a
glass powder containing additives to give the desired composition
is melted, so as to manufacture an oval glass mass of mass
approximately 6 g, thickness approximately 8 mm, and diameter

approximately 23 mm (hereinafter referred to as the “marble”).
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constituted in this way may further have an underlayer, a protective layer,
a lubricating layer and so on as required. The composition used for each
of these layers may be as for such a layer 12 ordinarily used in an
information recording medium. To attain a high-performance magnetic
NextinfdhfaticiPreebfdingS niedadit ?stpr%fér%EFéetﬁaﬁ%Bﬁﬁeaa?PHﬁﬂgr%er bRUS
the substrate so as to control the orientation of the magnetic layer. In this
obtagayrgcofthi o thaRStEsehtifventiBh FBédaseitiid HRgless 0. 635 mm and
. metal-containing glass substrate has a compasition satisfying the above
diamgdstola Bfuatiofhs akali ellith frorlhé mfdrhation EoRGing metiGRT trat
substrate is suppressed, and hence corrosion, degradation, damage and
POrtdBn of thé' aghetic JHfrmatsh FSordtyThediunm di8 to BRrsIaREf e t°
, can be prevented. As.a result, a magnetic information recording medium
INCTRAVRg eXCBIBR ALPABITE it RGR Feliabilty CaR BE IOV N IR
h shOLiId e SH%I be Li[;del.'stOOd by a person skillg,-d inT he art that there are
CHEMS articutar flnqi%a jons oh the Structdre oPgha'pe 0 ?hecrth%%ﬁ%ﬁc
information recording medjum, various maodifications being possible
St ing BN Ries Eolokg I & ofe SACIHEH doSH PG IR proding 1252
S,

i@ventim%throf h working examples. H wevEr, the(gxresent invention i
subs rﬁte. 8ﬁ1 QfJ nours Hp arnol%Fn Iqul ﬁqm?rlslng'a mixture
not limited théreto, but rather it goes without saglng that various

of N%ﬁjﬁ%ﬁoﬂ?ﬁﬂeﬁoéskb'%X"c!”%%/@?‘zi%e. %ur%ggétét%i%%t gyiate o theo oc.

gis e present invention.” 13 Working ‘exam 4, comparative

Finaﬁ’i%gﬁfel 260 angeference; %@é@‘?x’%éﬁg@l‘éﬂ %&%"é’qﬂ%t%rﬁa%n is then

po aving a composition as shown In es 1 to 6 was weighed out

Furtdd ”Q%ﬁl%%’eaé‘é’e@e@o" utintg 3 serycinle, and melied,at 1300 10,1900 Gy 5 shing

The molten glass was poured
with isopropyl alcohol (IPA), and drying.

A second aspect of the present invention relates to a
magnetic information recording medium having the information
recording medium substrate 1 described in the first aspect of the
present invention. That is, as shown in FIG. 2, the magnetic
information recording medium according to the present invention
has an information recording medium glass substrate 1 comprising
an alkali metal-containing glass substrate, and a magnetic layer
3 formed on the glass substrate 1. As the information recording
medium glass substrate 1, the information recording medium glass
substrate described in the first aspect of the present invention

above 1s used.

The information recording medium of the present invention

10



out from the crucible into a carbon mold, so as to manufacture a marble
of mass approximately 6 g, thickness approximately 8 mm, and diameter
approximately 23 mm. Next, the marble was introduced into a molding
mold before cooling too much, and while maintaining the mold at a
has gnperifire di6int 76 Predsine \Wad dppiiedior 3t rfittte8 Y 6t 8125
t/cm2. Through this operation, a disk-shaped glass plate of diameter 65
comppit BAGhRRNEES BT6 S5 i WAL sbAiHet et 820 mimididiefertidia ched
forolias formed in a %entral %ortio%of the glass plate, and inner and outeg "
OTCF&ibhEYAT E8des Viera Eharferad® ard thah printAl) Potehing Usivg Cefd the
abrasive grains was carried out, followed by secondary polishing usin :
glas@ollcﬁaals Siiica CAfEtha Secon arymﬁ)oﬁ%ﬁi‘rflgg aagﬁereen (%m% e?egdl,eth‘égl kali
lass substrate was subjected to chemical washing, scrubbing,.and .
o et B Anor o) Rad Bear Eaman

recorv '%(;?‘%“%{f‘e%:i%iﬁzcc?}%‘%%d mater of height %Bg.r%ématﬂ?’r%%é‘@ pnlhe .
surtace o e glass substrate was carried out u ing an optica
% I—litaacg]i:Higlh-Tech

appearance | ting. apparatus (NS1510H made
e B A o Lhiava e e hboh o o o 2
requ IQ2,glass substrate surface attached matter was too 14 low, and hence

the sensitivity was insufficient with the above appearance inspecting
apparatus, and thus before the inspection, Cr metal was deposited to
approximately 3 nm on the surface of the glass substrate, so as to

emphasizeheynevennessand jnerease sthe amoynt §f reflected ight e qi un

After counting the number of defects on the surface of the glass substrate

sub<4$189 e appearancegspeCling apparatyg., PAToNS WB%;(%Q%%Q%W@E% ring

present were marked, and it was checked using SEM-EDX whether or not
an dhedefeciedidefectsweresiQg surface attachedmaiter, Shown ig tables

1 to 6 are the number of defeCts (number per surface) and the proportion
comp?fdhe mbelat contains B, Al, alkali metals, Zn, and Si, and

satisfies (I) to (V) above, and molding this glass material.

To give an example of the manufacturing method, a glass powder
having a composition as above is melted, so as to manufacture, for
example, an oval glass mass of mass approximately 6 g, thickness
approximately 8 mm, and diameter approximately 23 mm (hereinafter
referred to as the “marble”). Next, the marble is molded at a
temperature around Ts into a disk shape of, for example, thickness
0.635 mm and diameter 65 mm, thus obtaining a glass substrate. A
20 mm-diameter hole is then formed in a central portion of the
glass substrate obtained, whereby the information recording
medium substrate 1s obtained. To increase the mechanical

strength, the substrate is preferably subjected to chemical

11



of defects accounted for by Si02 impurities (the Si02 impurity ratio). Note
that ER20 in Tables 1 to 6 represents the total moi% of Li20, Na20 and
K20, EMO represents the total mol% of MgO, CaO, SrO and BaO, and Rf

IS the value represented by the fallowing equation. Rf = (ER20 - A1203
StIeRG R E203 %Sn?éhﬂﬁryh?s: iblo)" ‘E%a‘?&a?ﬁ‘bjncé‘flafk%ﬁ B foramBdnte thod

, Moreover, to_eyaluate.the alkali elution prevention effect, the alkai% tion
S aa%eo%% éva%far\l{afzaetcdl frrlgmjtﬁeaglénslsx Lﬁ%s?[rla Ulli(r:% a%]éﬁrﬂ ance With t 563 An

exa f°i'°"¥'ﬁ§lpé% 9%"%‘ Qge%%é” St RS IEEL aR Te 8 29929, 1 xed
eflon (registered trademar )cor%talner, ana one substrate o%e 1%

evalfated. as also put.in. (iRT container was put intg an 80
\ . 2:3 h
oL S A TR 7 T o, T iR (apistendd 3 hetd at

350 tcrad%r@@rle)ccpnt%ineflwas taken out f§om h? thermos.tati_ oven, t@% pure .
Water was coIIectgg, and alkali elements that'had 5ﬁ%§§?nct)él%heapurer ©

chemWalk rwere S\%%”Hg}%? nlbﬁ/ Ith(’e ggﬁlgﬁi;ts. (iv) The total alkali elution amount

per unit area was calcufated from the [CP analysis values obtained.
[0035] For each substrate obtained, results for Ts, the alkali elution
amount, the number of defects per surface of the glass substrate as

exgioined ysjag Me-appearapge NSPSEing grpakaiys, and H}?eﬂé)?e sent

impurity ratio out of the detected defects as "examined using SEM-EDX

inveﬂrtei%?p\%@_ 1@Tﬁgle(§e]s[9fqg&ljl %M'i%"?%?@r@ﬂgg‘% C@H@.‘”iﬂ th%‘IG . 2 is

tables indicate judgment results. "Of' indicates substrates for which Ts

a sch@R0t o thadBp0 €a theralkall plufiopamayuptwas patmare dhapp e o

the information recording medium according to the present
invention. As shown in FIG. 2, the magnetic information recording
medium of the present invention has an information recording
medium substrate 1 comprising the alkali metal-containing glass
substrate described above, and a magnetic layer 3 formed on the
substrate 1.

Any ordinary magnetic material ordinarily used for the
magnetic layer of an information recording medium can be used for
the magnetic layer. Through the information recording medium of
the present invention having an alkali metal-containing glass
substrate constituted from a glass composition satisfying the
above relational equations, there is little alkali elution from
the substrate. The magnetic information recording medium
constituted 1in this way may further have an underlayer, a
protective layer, a lubricating layer and so on as required. The

composition used for each of these layers may be as for such a layer

12



mqg/m2, the number of defects was not more than 50 per surface, and the

Si02 impurity ratio was not more than 10%, whereas "0" indicates

substrates for which Ts was more than 650 C, or the alkali elution amount

.was more than 5,0 mg/m2, or the number of defects was more than 50
ordifardiiacts o thd s imMpLrty At WasHorethaA 1886 1NBte that here,

the ZnO content was fixed at. 12 mol%, and the Li2Q content ;: Na20 ‘

contertt 10 cBritd it 1als Was IRET G ApPrsimate 1or 81t 18 TapR rding

11 -LEQ P~jInd | NNIrNNNNNNNNNNNNNNN ..aCVN
medIyiie) £+ SR FECEPEV R VR RS 98 gﬁgﬁfg%yﬁﬂo~“h}f?fn?%§bf6rate

I~~nNIDN1 N p~O 00O 000000QOCO t(
o 3, £ TG 10 e DI IO T W 51T E BB 0860000
0,00l0VOOOPONO:NMNMNMNNNNNNCAMMMOOo0IcO

0000l000000co0 W-L O~-OOOONMOOHOOg0O~0000
p~]pot%ldooldood0 0O0OONM0OQ0O+0O

S wa cCor OO(¥é%§e sent N4 ntldaFB%or1o the
00000l6codb0o 16006 Q - 'ON°60 0ONO 0 MO0 0ONY
alKQinHégéftégé%gining glass substrate has a composition
satisfying the above relaticonal equations, alkali elution from
the information recording medium substrate is suppressed, and
hence corrosion, degradation, damage and so on of the magnetic
information recording medium due to eluted alkali can be
prevented. As a result, a magnetic information recording medium
having excellent durability and high reliability can be provided.
Note that it should easily be understood by a person skilled in
the art that there are no particular limitations on the structure
or shape of the magnetic information recording medium, various

modifications being possible.

Working examples

Following 1s a more detailed description of the present
invention through working examples. However, the present
invention is not limited thereto, but rather it goes without saying
that various modifications are possible within a scope such as to

not deviate from the gist of the present invention.
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cruc1 le, andmelted at 1300 to 1500 °C. Themolten glass was poured

out from the crucible into a carbon mold, so as to manufacture a
marble of mass approximately 6 g, thickness approximately 8 mm,
and diameter approximately 23 mm. Next, the marble was introduced
into a molding mold before cooling too much, and while maintaining
the mold at a temperature around Ts, pressure was applied for 3
minutes at 0.2 to 0.6 t/cm®. Through this operation, a disk-shaped
glass plate of diameter 65 mm and thickness 0.635 mm was obtained.
Next, a 20 mm-diameter hole was formed in a central portion of the
glass plate, and inner and outer peripheral edges were chamfered,
and then primary polishing using ceria abrasive grains was

carried out, followed by secondary polishing using colloidal

silica. After the secondary polishing had been completed, the
glass substrate was subjected to chemical washing, scrubbing, and

ultrasonic washing, and then drying.

After the drying had been completed, evaluation of SiO;
attached matter of height approximately 10 nm on the surface of
the glass substrate was carried out using an optical appearance
inspecting apparatus (NS1510H made by Hitachi High-Tech
Electronics Engineering Co., Ltd.). Note, however, that the

height of the Si0, glass substrate surface attached matter was too
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O%Qte]roc%ul\rllylnng%%L?mger ofoéje?ects on the surface of the

glass substrate using the appearance inspecting apparatus,
portions where defects were present were marked, and it was
checked using SEM-EDX whether or not the detected defects were Si0,
surface attached matter. Shown in Tables 1 to 6 are the number
of defects (number per surface) and the proportion of the number
of defects accounted for by Si0, impurities (the Si0, impurity

ratio).

Note that ZR,0 in Tables 1 to 6 represents the total mol%
of Li,0, Na0 and K;0, IMO represents the total mol% of MgO, Caol,
SrO and BaO, and Rf is the value represented by the following
equation.

Rf = (ZR,0 - Al,0s3 content) / B,03 content (units: mol%)

Evaluation of alkali elution amount

Moreover, to evaluate the alkalil elution prevention effect,
the alkali elution amount was analyzed from the glass substrate
in accordance with the following procedure.

(i) 10 mL of pure water was put into a 0.5 L lidded Teflon

(registered trademark) container, and one substrate to be
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and alkali elements that had eluted into the pure water were
examined by ICP analysis.

(iv) The total alkali elution amount per unit area was
calculated from the ICP analysis values obtained.

[0035]

For each substrate obtained, results for Ts, the alkali
elution amount, the number of defects per surface of the glass
substrate as examined using the appearance inspecting apparatus,
and the Si10; impurity ratio out of the detected defects as
examined using SEM-EDX are shown in Tables 1 to 6.

“o” and “e” in the judgment column in the tables indicate
judgment results. “0” indicates substrates for which Ts was not
more than 650 °C, the alkali elution amount was not more than 5.0
mg/n@, the number of defects was not more than 50 per surface, and
the Si0; impurity ratio was not more than 10%, whereas “eo”
indicates substrates for which Ts was more than 650 °C, or the
alkali elution amount was more than 5.0 mg/m?, or the number of
defects was more than 50 per surface, or the Si0, impurity ratio
was more than 10%. Note that here, the Zn0O content was fixed at
12 mol%, and the Li,0 content : NayO content : K,O content ratio
was fixed at approximately 10:6:1.
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a substrate that does not contain ZnO, and yet streaked defects were not
formed due to the marble dropping temperature being low, but the alkali
elution amount was high at 11.7 mg/m2. Generally, if B203 is added so as
to reduce Ts while keeping down the alkali elution amount as in reference
#1, then streaked defects are prone to form during the marble dropping.
In c%;trast, as can be,seen from nos. 1, 3, 5 and 75(1workir%% examples 1

2, 3 A% ABROG 16 14TROrRiAG EXarpises 15 10y Ros 2023 hhas-o are
(worki I , 12 13), ,30, 3 34 Ki I
e e B g e

.NOS .52éi5gsaen(§i 56 (v;)orkin exa gles 0 Zlgnd 2%% nos. 61, 63 and

#1 l(gwcgjr i?ﬁg examplégz ?52 and 2 , %%%, 7£‘p“? and C(\r}vo%ﬁéié%gren%leso'

26,27 and 28), nos. 83, 85 _and 87 (working examples 29, 30 and 31),
2003208 B0 A, B0 A L e S S Al g, ca,

6, if total_ amount of alkaline earth metals in terms of oxides is less, .
sz, G O R B G g TRin 2 0es, but

zno "398 Of frﬁ)’&&goo to%m@. MalYe. e, B203 gontentis i 2,7anog OFIAM, 99 o

to 14.0' mol%, and Rfis in a range of from 0.8 to 1.2, then Ts is not more

gla s@%g‘.@% g,a{@e ﬂ&aﬂia%gtjonﬂQOHﬂHgéptﬁO&% f@é@ émpa@qjﬂlgs trlagr,e than

number of defects is not more than 50 per surface, and the SiO2 impurity

50 péak“%i%ﬂé‘é?r%ﬁ@%%"@eTﬂ%?dﬁ&d&'ggmﬂg i Jableg,L £ 645 Q" J0F ;4

all of these. As shown by nos. 2, 4, 6 and 8 (comparative examples 1, 2,

a sub@£Henes ko 19,18 (cpparative examples 310 8)eR0%20: A% e fect s
and 26 (comparative examples 10, 11, 12 and 13), nos. 29, 31, 33, 35

wereaﬁgg%m'@lﬂ¥e@(a€ﬁ@|%&%ﬂg’d}&ﬁ§ﬁ@ gg)np@%f@rézbéfnéeslow,
and 48 (comparative examples 24, 26, 27, 28 and 29), nos. 51, 53, 55

put @nd 51(comparatiye sxampies 82,33 84 ”Q@Q&ﬂ%-n%’/r@% 64and 5511y,
(comparative examples 38, 39, 40 and 41), nos. 69, 71, 73, 75, 77 and 79
if pleampargtive.exampies 44, reduce Ts while keeping down the alkali

elution amount as in reference #1, then streaked defects are prone

to form during the marble dropping.

In contrast, as can be seen fromnos. 1, 3, 5 and 7 (working
examples 1, 2, 3 and 4), nos. 9 to 14 (working examples 5 to 10),
nos. 21, 23 and 25 (working examples 11, 12 and 13), nos. 30, 32
and 34 (working examples 14, 15 and 16), nos. 43, 45 and 47 (working
examples 17, 18 and 19), nos. 52, 54 and 56 (working examples 20,
21 and 22), nos. 61, 63 and 65 (working examples 23, 24 and 25),
nos. 74, 76 and 78 (working examples 26, 27 and 28), nos. 83, 85
and 87 (working examples 29, 30 and 31), and nos. 92, 94 and 96
(working examples 32, 33 and 34) in Tables 1 to 6, if the total

amount of alkaline earth metals in terms of oxides is less than
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46, 48, 49, 50 and 51) , nos. 82, 84, 86 and 88 (comparative examples
54, 55, 56 and 57), nos. 91, 93, 95 and 97 (comparative examples 60, 61,
62 and 63), and no. 100 (comparative example 66) in Tables 1to 6, if a

0.3 3 Pe emOU ORI cadh el regRnaNes JBRDINE 393, 4 range

Impurity ratio increases. This is conjectured to be because silicate

of £iBRUAl Present ip the palishing step,due igcolloidal silica]s pone.to, ¢ £ron

aggregating, and hence surface at ached matter of height approximately

9.0 48 nm having19i02,a5 az majn componenf hereel habeapneiBe, 1 o then

completely removed in the washing step is prone to being formed on the
Ts 1iSUbstale serfage. 24seomparaiive examples6419 &8 Here 1o explain the o e

valid range for A1203, comparative examples in which the A1203 content

thani$§ OYigidedhes ﬁ@g@ﬂw&k‘_@ﬁg dosbe @é%@@%&@%ﬁ@ﬁ@&%@rﬁ@ @V}]% ing, ce,
7. The sample manufacturing method was as in working example 1

and @gscribes abye,r being.carded oyt with the eambinationsshowiin.Takle he
7. The judgment criteria were also as before. Note that here, Rf was fixed

judgRbhtWhights thegentral yalueifor the presenkinvestion.r2Hable 7100 0
0000000o0cr~~~migmnr~m~mN OEE_FOmMOWOnNmMm
MM9 omNMNONMM ZaafOMMMMCITNe7am44mmn
tint-u-; ~t 5CmNpumjvtilboCDvdincODCOCDNCOO 00000

08 B8O by nos. 2, 4, 6 and 8 (comparative examples 1, 2,
3 and 4), nos. 15 to 18 (comparative examples 5 to 8), nos. 20,
22, 24 and 26 (comparative examples 10, 11, 12 and 13), nos. 29,
31, 33, 35 and 38 (comparative examples 16, 17, 18, 19 and 22},
nos. 40, 42, 44, 46 and 48 (comparative examples 24, 26, 27, 28
and 29), nos. 51, 53, 55 and 57 (comparative examples 32, 33, 34
and 35)} nos. 60, 62, 64 and 66 (comparative examples 38, 39, 40
and 41), nos. 69, 71, 73, 75, 77 and 79 (comparative examples 44,
46, 48, 49, 50 and 51), nos. 82, 84, 86 and 88 (comparative examples
54, 55, 56 and 57), nos. 91, 93, 95 and 97 (comparative examples
60, 61, 62 and 63), and no. 100 (comparative example 66) in Tables
1 to 6, if a large amount of alkaline earth metals are contained,
then the Si0O; impurity ratio increases. This is conjectured to
be because silicate impurity present in the polishing step due to
colloidal silica is prone to aggregating, and hence surface
attached matter of height approximately 10 nm having Si0, as a
main component thereof that cannot be completely removed in the

washing step is prone to being formed on the substrate surface.
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from Table 7, with an Al203 content,of 2 mol% tJQor 6 m(éli, which is outside

the fahge 30 (677 GidlhEholhin Tabidy %6, the jlagmentR o -+ ve

n with Rf = 1. Combining the results shown in, Tables 1 nd Tabl
\_[L%s i% whic %?e 9\{2093 E:gngg%tgslssooutsidgbt%se rtgr?gae %tfgu ated

exame
in the present invention are shown in Table 7. The sample

manufacturing method was as in working example 1 described above,
being carried out with the combinations shown in Table 7. The
judgment criteria were also as before. Note that here, Rf was

fixed at 1, which is the central value for the present invention.
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the A1203 content ratio is thus limited to being 3.0 to 7.0 mol%. Working
examples 35 to 64, and comparative examples 79 to 120 Here, the valid
range for ZnO was studied. The sample manufacturing method was as in
working example 1 described above, being carried out with the
combinations shown in Tables 8 to 11. The judgment criteria were also as
before. Note that here, Rf was fixed at 1, which is the central value for the
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the Al,03 content ratio is thus limited to being 3.0 to 7.0 mol%.

Working examples 35 to 64, and comparative examples 79 to 120

Here, the valid range for Zn0O was studied. The sample
manufacturing method was as in working example 1 described above,
being carried out with the combinations shown in Tables 8 to 11.
The judgment criteria were also as before. Note that here, Rf was

fixed at 1, which is the central value for the present invention.
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seen from nos. 123, 135, 147 and 159 (comparative examples 84, 91, 98
examphgs] §5)/in TFable§ 11 0P thé ZntREdRtent isonbte thdn 180 fdlogontent
, then the alkali elution amount becomes high, the judgment being "". The
is  mAYS chhfght ISthlsTivdited {0 BRI ot érelthaf 1186 bl MdteobES ome s
~_ifthe ZnO content is less than 6.0 mol%, then Ts is more than 650 C,
high yRibR is BORPEY T tE e prestnt inVetfioh: MerdveR althdughtotisHbwrd to
. _here, in the case that an alkali metal having a large ionic radius such as ,
Peing R RESY 6r ER id §dfedOit s priferid %5 not ddd Ver/mch 2B REE 1S
the chemical strengthening described earlier works effectively, the limit
less fhad appfofiftately T 8 bfet BB heta5ove calt be"Sedrithiat 6P By FarY
information recording medium substrate according to the present

£o thS dntioh S Rhppratsioh st aikali elution is excellent, and there are no

streaked defects. Next, magnetic information recording media using ,
Moreover, although fiot shown here, in the case that an alkali

metal having a large ionic radius such as K;0, Rb,0 or Cs,0C is added,
it is preferable to not add very much so that the chemical
strengthening described earlier works effectively, the limit

being approximately 1.5 mol%.

From the above, it can be seen that for an information
recording medium substrate according to the present invention,
suppression of alkali elution 1s excellent, and there are no
streakeddefects. Next,magneticinformationrecordingmediausing
an 1information recording medium substrate according to the

present invention were studied.

Working example 65, and comparative examples 121 to 123

A Cr underlayer, a CoPtCr-Si0O; granular magnetic layer, and
a carbon protective film were formed in this order on both
surfaces of each of the information recording medium substrates

manufactured in no. 9 (working example 5), no. 15 (comparative
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an information recording medium substrate according to the present
invention were studied. Working example 65, and comparative examples
121 to 123 A Cr underlayer, a CoPtCr-Si02 granular magnetic layer, and
a carbon protective film were formed in this order on both surfaces of
exangaéh of thelifformhtiBRfeEStdintrmeliting siBstrtas hahtachAgd fiié.
. 9 (working example 5), no. 15 (comparative 32 example 5), no. #1 and no.
infoppathiisanGfacfiifiHePnmagRdtc infornitieRtacortity meail6ing
.examine the weathering resistance of each magnetic information
resid@nding Medim’ oBtARaa tthie mHyhefiE HidMiation REdidifg Afstiu®
was left for 1000 hours in an 80 C 85% RH environment, and substrate
obtadfifre [Stad AT Magnetit FeEBRIME editnn TyinPhBight W dieres Tt for

carried oyt. The resulfs are shown in Table 12 as no. 185H%W0rking
100055l 88).%53 (Habl6 12] n 15 001t ERTNR|C:  Hip MG A § P Face

m r .U mbeAOm-~a~z.m N zz. I ;
state béﬁ%yﬁégng 1éjre%§r§1ng %eélunpglylﬁ% %éﬁ%&é)gég%é)were
carried out. The results are shown in Table 12 as no. 185 (working

example 65).
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z 34 As can be seen from Table 12, in the test results for no. 186
(comparative example 121) in which the amount of alkaline earth metals
was greater than that stipulated in the present invention, the surface state
did not change between before and after the test, but Si02 surface

defettS Wintd Ay thePolshhg were predeht:®and REnté te héad ©F -

flying height was greater than 10 nm. Moreover, in the test results for no.
186 <f§im@%ﬁi9b%3ré(t“r‘\/8>é§§%?e]122]25 MWHICE 23 aERBE Eontafet? g e carth
. surface state did not}%:hanéqg between before and after the test, byt theret ,
metags Bt tetécts 2Bu5Ba by it 388k "ahd héHde R hedd St +on.
flying height was greater than 10 nm. Moreover, in the test results for no.
the S (o paPat e baaTHPIe T24)9R WIREH TR S50 GontaRt i fobe tharf =5°
but {5 2mount stpuated n the presentinvention, deposi having o dendrtic,
S ru?cture Or size several tens of m comprising a mixed carponateé o
and “Bhellrjlrgean%ﬁgdl%ne]gvc?stsieyelnn%n %heei%%r acv?és greater than 10 nm.
Moreover, in the test results for no. 187 (comparative example 122)
in which ZnO was not contained, the surface state did not change
between before and after the test, but there were surface defects
caused by minute streaks, and hence the head flying height was
greater than 10 nm. Moreover, in the test results for no. 188

(comparative example 123) in which the B,03 content was less than
the amount stipulated in the present invention, deposit having a
dendritic structure of size several tens of um comprising a mixed
carbonate of lithium and sodium was seen on the surface.
Reading/writing of recordings was thus impossible.

On the other hand, with the glass substrate of no. 185
(working example 65) manufactured in accordance with the present
invention, precipitation of an alkali carbonate was not seen, and
moreover no change in the flying height was seen. Moreover, the
magnetic characteristics hardly changed from initially.

[0058]
According to the present invention, an alkali ion-containing

information recording medium glass substrate having little
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Reading/writing of recordings was thus impossible. On the other hand,

with the glass substrate of no. 185 (working example 65) manufactured in

accordance with the present invention, precipitation of an alkali carbonate

was not seen, and_ moreover no change in the flying height was seen. ,
alkajiordidrl e FRSGAEIE CHAraGeristits ﬁa.‘fdiﬁ(éﬁaﬁ%éd?ﬁ&ﬁ] ihighgd during

. [0058] According to the present invention, an alkali ion-containing .

Pollighdmfaticredbrdifg it fass Sibdtrre hagihg it 35 Ak hfemt Lon

and having no SiO2 surface defects formed during polishing can be
recopBdited Shd By Wisrifactififgar itsrhiation’ rf&ﬁﬁﬁwgcﬁfédﬂﬁn%?ﬁ’glded a

such a substrate, there can be provided g magnetic information recording

magnpletfum thar Bo&H URdEFE RarSH Wdbifierii fesfdtanée’ st BEES € 85942 5P
H for 1000 hours, exhibitsmagnpetic acteristics nged from . .
et R A TR DRSS Boding ke Fleseha NI o oL e
b% ]péovi ed an tinexpensive inform&%tlion e ording.meg%iuni lsubstrate
magnﬁaving%o?ﬁ%%og ¥olvx“7’-1felrﬁps)e}1al%ﬁre workabi i%yoglnnc‘i-L ﬂilg lé\i/vee&/h'ering
resistance, which are conflicting properties, a magnetic information
recording medium using the information recording medium substrate, and
methods of manufacturing the information recording medium suhstrate . .
e IOy T At A& G a e EER o g r ot
Invention. For the info mati% ardi edium substrate of the presen .
e e e T hetiom
bsPERocqnttplied as descubed ahgve. a glass. substrate, qanbe prayided,
=t St at%%s no sur%aceoattac%ed forgign mé%)er c'fnd ﬁence?s su?ﬁc%r??/fora tah

weat REPENdIcylaLrecording method, Moteover, ap jnfprmation fecordings - 5

medium using this substrate is a magnetic recording medium that has

magng{%%bfﬁ%@§H§¥mgﬁe§§8%¥@fﬁgjﬁedium using the information

recording medium substrate, and methods of manufacturing the
information recording medium substrate and the information
recording medium.

Advantageous Effects of the Invention

For the information recording medium substrate of the present
application, due to the composition of the glass material of the
substrate being controlled as described above, a glass substrate
can be provided that has no surface attached foreign matter and
hence is sufficient foraperpendicular recordingmethod. Moreover,
an information recording medium using this substrate is a magnetic
recording medium that has excellent weathering resistance and is

suitable for the perpendicular recording method.
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suitable for the perpendicular recording method. 36 What Is Claimed Is: 1.
An information recording medium glass substrate, having a composition
in which contents of Si, Al, B, alkali metals R, and Zn as molar
proportions in terms of oxides satisfy (I) 0.8 <- (R20 content - A1203
Whatedmehf)3-89848 chitent - 1.2, (I1) 9.0 molo B203 content <_ 14.0 mol%,
(111) 3.0 molo A1203 content << 7.0 mol%, (IV) 6.0 mol% << ZnO content
< 18:0 moi%4! ahtt A6 Thoi%s S562 Rontent B HeliAfsinagBRt rate.
recording medijum glass substrate according to claim 1, wherein the glass
havipGhih GBI Rithe? satsies 6" SRIYES Borent Sead tontenet Go metals
content + BaO content < 0.3 mol%. 3. The information recording medium
R, afdséuBSrid dCctamdab Thah1 bt 2t GHBFeif thé fhitdimtatioh™ + STY
recording medium glass substrate is molded. 4. The information recording
mebfum’gl8ss ststratenasddrdind e @ny-endisints 14hFsgrcentisareis 1- 2.
the information recording medium glass substrate is a perpendicular
maghétic SreCording nrediuf gltawststbstratel. 6. Aminfo¥mation recording
medium having an information 37 recording medium glass substrate, and
a magneticiayerforraed onl the sthstrate; whereim tae infprmation
recording medium glass substrate is the glass substrate according to any

OfQ§w@SéF6“ﬁ®P%4S3%nO content £ 18.0 mol%, and

(V) 40.0 mol% < Si0O, content.

2. The information recording medium glass substrate
according to claim 1, wherein the glass composition further
satisfies 0 £ MgO content + Ca0O content + SrO content + BaO content

< 0.3 mol%.

3. The information recording medium glass substrate
according to claim 1 or 2, wherein the information recording medium

glass substrate is molded.

4. The information recording medium glass substrate
according to any of claims 1 through 3, wherein the information
recording medium glass substrate is a perpendicular magnetic

recording medium glass substrate.

5. An information recording medium having an information
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recording medium glass substrate, and a magnetic layer formed on
the substrate, wherein the information recording medium glass
substrate is the glass substrate according to any of claims 1 through

4.
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