1 DESCRI PTI ON TI TLE OF | NVENTI ON: METHOD FOR PRODUCI NG MAGNETI C DI SK,
AND GLASS SUBSTRATE FOR | NFORMATI ON RECORDI NG MEDI UM 5 TECHNI CAL

FI ELD The present invention relates to a nethod for producing a
gl ass substrate to be used for an infornmation recordi ng medi um such
as a magnetic di sk, optical disk ?_:[ écﬂf‘ H@S and a nethod for
produci ng a magnetic di sk, and pa Eic B , It relates to a 10

met hod f oT|TPEQSRIIVENRORgneti ¢ disk to forma magnetic recording

| ayer at a high tenperature, and a nethod for producing a gl ass

subst r at eMEJH&bF@RfWOBUQWQ MAGHETG BIS KN GLABAGKERRTURIBT BARDRLS| n

recent ye 1 I in the recording capacity of a
hard di sklwgﬁR\}@}'\ﬂg&]th%@]N?ﬁﬁkﬁﬂ?@ hi gh recordi ng density has been
in progress at a high pace. However, along with the densification for
a high recording density, mcrofabrication of magnetic particles is
likely tolkGHNIGAL Ri&LRPal stability, thus |eading to a probl em of

O, o o AN ehr iR Gy BB h e

magnet i ¢ fRg96higionRehel ReBrddty MeSiOMIRE GsahbtHdE QRS cgﬂ%i e;ﬁ§k &'fle
magnetism This is a technique wherein a magnetic recording layer Is
i rradi at dtewinda methosidor priodusing ameaanefic disl, dridgiarticuéarlyobhveslatedito a
coercjve force_locally at the heated _portion, and in such a state, an
exter ot MRGRERrraingd wale o shm atrieit ccafind e sty
magnet i zabinPBraufre! Ald 4 AVEhdYr SrobucifdVR ofies BLBERIAE suidpR! BP¥udresor di ng
can be made on a high coercive force nedium and it becones possible
to mi crofpapductan eetfiaghet i ¢ particles while maintaining the thermnal
stability. However, in order to forma high coercive force nmediumin
t he form_of | = ered film it is required to sufficiently heat
t he subst%@?%h‘r’y%}@%ghl y heat resistant substrate is desired.
30Fur{sher, al e i ARINR i ' )
magnetic r eco?‘grierr:lgﬁtlyg?/%ﬁ E@ﬁgg” gﬁ%h? ﬁ?rr om |§%F&%ﬁ%§ﬁﬁd§%ﬂ§%0%tzﬁfﬁmgj§gn
pr oposed drive,aledeificatonifors higheecarding deneiyt hafsdreed dmpioresatat amidropace.

hi gh recoqrdi ng d?nsit.&l, th f.fgcr the formation of 2 such a rr,a%neti C
recor di n§'ARYER 3lang it 1he dpasilication For 4 figh ieceH ingdensity, daicrarabyichtiopof
tenper at ti® pAmBKs SRR to impai I i | kb @

been pr opo@englag a sabstrgtgm\r\ﬂ?l{:weiwﬁglusgﬁlh ,i‘?%“b%ﬁ@é‘ﬁ%@@b@ﬁ%ﬁ%sd
t her mal &sosa deergase incthe & rationaf at paybaick signélPat/eder ihe Documstance] ) .
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gl ass substrate. Accordingly, also in the production of a nagnetic

di sk to MmaEgmelc resgringd leyerds oratiiated wih ayaser bpamesnieagfidid bght dd weatre at
a high tenperature, it i referred.to use a gl ass substrat e. ot
s an obBRENGroER Lo alE RERGEIREIAT 2B B o g erth fuRppNasnetc
pr oduci ngieRys BpRliedBENRELRING! 8id tRNEcdtd8R A fA; @rsqewﬁb@@bfe%' 8
substrate for an information recordi ng nmedirum \quch I's surtable tor
such 2& petsthent,ivareralpt fesdrdirROcaBieUTad@NoT @ HRGBIcENVe force Mhegiupr, aseiit

i nvention provides. thod for producing a nmagnetic disk, which
conpr i Segegorgfs%osgfb?q&e Cﬁogai?f magheic, i 'el'ﬁﬁ'éﬁ"mg eghermal
subst r at gidamiyi NBlowelENMESAL G0 a Righl @RRLVORAS m¥kEHSH [he“?ﬁn gk g5s
substrate conprises, as represented ™25 by nol percentage, from®o62 to
74% of Shodj-laferechfin tibisT6§sied tdsgfigiently loaat 2ha suhbEateptind2 GRjhiynldedtr om 8

to 21% in.total, of at |east one conponent selected from MO CaQ
Sr and Bé‘ﬁ'St?ﬁt&\l/'PﬂBgdef%%S‘r?a'e total content of the above seven

conpapent s i Q - i in
t ot alg? of at %@gt'%ﬁfoggr%?%gﬁltc Elééfw%@@%ﬁﬂ??c%’%ﬂ |Sg%éﬁht§gg§%nrj?ﬁéwo or
cont ai ns revordinglyéhdierehhfree aconpentientsoridsdreen padgosed irebreler dnmést as

the requirement for densification for a high recording density, but for the formation of



20 contains none of these three conponents (hereinafter referred to
as the glass substrate A). Further, the present invention provides a
gl ass substrate for an information recordi ng nmedi um which conpri ses,
as represented by nol percentage, from262 to 74% of 5i02, from7 to
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provi ded {chdferitogs, ﬁmmhye@ggsent of the above seven conponents is at
| east 95% and further contains less than 1% in total, of at |east
one conponent Wheteas.ctisiicopriubsioate heg peea AEPPRSEM ap R skbsfale WHichdn dsefl

t hese thr co i f e
subst rat ¢ 0BJ1 SORa PHBIonEE HEBRLAE: MebEiT sk Rptle Blu 3t
subst rat eDngm@;ﬁt fynformati on recordi ng medi um which conprises, as
represented by nol percentage, from62 to 74% of S102, from7 to 18%
of Al203, from2 to 15% of B203 and from8 to 21% in total, 4 of at
| east one d fromMO, CaO Sr and BaO, provided that
the rati OP%WW?Qﬁ“@fent of SrO and BaO to the content of B203
( (Sr0+BaOpAR2GPDOGURENTDSt 1.2, and the total content of the above
seven conponents is at |east 95% and further contains |less than 1%
|n tot al, of dtaiedircumest LolfhdrPORL-198P&%t ed from Li 20, 5 Na20 and
9{{ cont ai ns none of these three conponents (hereinafter referred
to as he gl ass substrate C). The present invention,
parti cul apjscideURBEMINVENTIEINL I Ng t0o these gl ass substrates, not

only makes ithOSSI ble that the substrates can be nade to have a high
t enper at ufeCHHI /P\'ePBIQﬁhEch on of a magnetic disk by formng a

cubstrat es. nay iRy BEEl i vefl FRpE I B ot o e B Yoo B

That is, Agcdrdihgly@éd Bihé prRIubiidiOofmEebgmaticigk th edrnls prRPAGD @clrdihg a
fl oor by a m st ake durln%§|ts use or transportation, and if a gl ass

subst fat dayer hyshastiag th tiBtstat gthiglht ismpstatirea it Is PrREIMeRL 9Re AEFSEdi ng
medi um tafb fra{éas been a problemthat the 15gl ass substrate is broken
by the inpac In order to investigate this problem the present
i nvent ors neaslérstobjée of thaqiresent imvegiioreeprSlidd 8 methodvidapibtidgingsdch he
cracking rate @sd(unlt % as described below with respect to the

gl ass sub®ageet %aed@fm%tn%fqraf@uglna%@@,ss wbéi(aﬁﬁ%%n inforpatighd 16

s chom Esprigey BEEKRERe SR e BB R bl LT e <ot i a

Mcroggive (PC card-type uItrasrraII hard di sk), and the inpact

resi stance |nd| ces S150 a S175 were neasured. The results are shown
in Tabl e 0 W&Eﬂé@%‘ﬁ@&ﬁ%&e glass Ex. 4 Ex. 15 Ex. 16 St 0.9 1.5

0.7 p 0701
resi Stance of ¢ zugt 1Rt ikt Snaind frbro g 3BnA AR, wnich
fracture gomigivesssstgb otfo&mgg asnagridtivesmirdingidybr die ggﬁsasabsttdhsha‘ah@a

for magnetic disks, it has been found that even if the fracture

t oughnes stemperaiureeaf at {eget 585G cWhered) e girss sYBREALR SPMARESs 3R FeRrgsented
I ncrease, ﬁgl ;Bé}‘éeﬁt%’@%@n{ é‘éléfﬁﬁ%ﬁsld‘a erﬁn%ei% ﬁi%)BfJAl"b Broth ﬁiﬁﬂ SAF
in the cr rat Fom an 1 nvest gation o

fracture BsOLM fedm BHe 2¢¥aistotil s at Rhet drecdoptpantnt éeﬂaedted"rﬁomfr\ngo Cao
measuring_the inpact resistance index, it has been found that while
in a usuaPrQradBap piwidedthat theytolgl seRigRofdhe gheve sevaR semApNeI!s |8 at

scrat ched, ggqaf.ar g, funlt}fﬂer claﬁta?{sgéisotﬁ?m%r il f%tgl °5f a@E@@Q&ﬁet éo‘?nC:an%'ﬁt the

fracture orrgin’is act 'porti

spacer, ofelédied n‘ammz‘.m n\f@oeandl K20, r coitasindepre ot ﬂhat;e Mrmeomﬂmemm n
surface is a recording surface, and no defect should essenti ally be
preseft @efﬁwf@rﬁfﬁ”‘%?%@ﬁfﬁimf@ddy the drop inpact, and such a

crack has bechife? the ALDY LSO il gl SudsBtife BULRSHy W EBst71RoRP A

in a typical embodiment of the first method, the glass substrate preferably contains



Further, the present invention provides a nethod for producing a

gl ass substrate for an information recordi ng nedium which conprises
a disk-formng step of 20 processing a glass sheet into a glass disk,
a |lapping step of | appi ng the mai n surf3ace of the glass disk, a rral n

sur face- pgl i.shi.n §t hi face
gl ass di sﬁ“n%% Qg 8%&“2@@3‘8"%%&%?2&@%&@8
these stepsy, hnofaheset xéaame%n@%aﬁ skReRR FRIE RO, WY, & atnta%a@ ass
pl ate conprises, as represented by nol percentage, from62 to 74% of

Si 02, from 7 Ruthegdhepresenigavention pravides aIsethof frpreRamhgmmhapnetin @sk, o
16% in to ne. conponent sel rom

and 80, BIEh aRhridle.q SBR of BT L HRDSH: Sroihn 608 AdAsssubsate
conponent avirfy @ terhfRast r eﬁp@

total, of atlr%{ east onercgpﬁﬁpéﬁdgﬂ?éfg’g?t&e %e@ﬁflug%atég%%gﬁ# 5% or
cont ai ns rﬁare@eoﬁedtuyée@! mme@mg@omreadogzvmrslﬁerfmm e tqpt49% enl,Os, from

d_f 30 f
0 or e 100 PR 2P SF i Bt eElgR, Bad CO%eEkr Baprbery o of |
processi ngrchat R6H o&B@A of B4, @foﬁhaaﬁza@tr@ktotaacéraaﬁlo@ a%, %iacPfSrbaa%' “9

the main surface of the glass disk, a main surface-polfishing step of
pol i shi ngBatrés frcamﬁédo ﬁr&%naed.ltﬁﬂaoal mntelﬁqftha afloats seddrségmppomnents is at

| | h h
S heonld? 1245869, afiy FiteR Botfis B ot & n Yoiah SE Pl s TR scs
as repr esRmcesd fdm Imb, N@F@%HB@«Q& of MRIRY ndre of e thrdleGamfohems 11 to

14% of Al 203, fromO to [ess than 2% of B203, from4 to 9% of MyO,
froma4 t dh@%r@ﬂem@rrthcmb|tbez>s®%r1dfm6ho®)nd Herepiran O to dessthart 2Ba),

rovi ded h cont ent qf. O Sr Ois,,from1l4
Ito o 18% aé 'Hé ﬁo{h% Q% 'f@ﬂ'f'ta@fag "?1%/'935’8 @é@gﬁ&%’gﬂ‘?ﬁ?ﬁgﬁ 5("’5 at

| east 95% ammdther, tHeasreSeHt irddeRgorl %@ldeg‘a@a%%subﬂrét@?&'an iRorR4tidneast
one conponent sel ected from Li 20, Na20 and K20, or contains none of

t heselst hrf@@f@ﬁﬁmﬁ@#m.swhlﬂmC@meﬂmo%rerm&wthdfhyrmplrmmaw fronl Geste

substrat g, ,f K on 0 t he Kk
be.one. hadree SeadRel 2Bae ol TRe e E ok Qe Bia R o oo b Elp.
one, or ongtlbasidne dﬂ:ﬁ:hﬂbﬁéﬁ*t sefdtddesm Mdte cutyesbasR) Bso Lb%‘ﬂbéd’that the
subj ected to chanferin or etching treatnment or mrror polishing may

be appl i é&efal qontaref thet Vese\@émomnmemsumt Ipesi 258 @nd fiertheh gowtaime f¢nsd

f d f i di di
wher o1 n 7 Bnndp@R3r S5 B SolrondlsBoRTn Eho’ 66 EadRaGig "
Furt her, cbhainsrmesef tHesy &itke @BmPbRt Rrdinatc Perefed S Soghef

produci ng a magneti c di sk, wherein the glass sheet is prodq%::ed by
rreans of SHPstradaf). process or a downdraw nmet hod. The downdraw net hod

20tur ther . ha e B8 ePesiTRndlR olptufia Bl abud BUL AR o

pr oduci ngec@r@h@mdﬁmbsﬁh‘@ﬁ @rﬁ;ﬂfse@nas R IsERict B rﬁ&%@?é@nt‘%e”ﬁ&hlﬁ@to
wherein the information recording nediumis a magnetic

ADVANTAGEEHDTISIREEPE Gto | RIPENTIN, framdclerdivngf |31§'33t3me1 frane8dmR1%, in total,

ubscPar 8 2o A RREbEERERSBlcPd AKEMS Gach S OialB at s el faGine

magnet i Ctd!&l&:l@nm@@mié aﬁ@@éséﬂeﬂ cofrpohBSE is éttleé&‘gg‘im%n@ﬂ.ﬁﬂepl:&téiﬁs less
produce such a gl ass substrate. Further, it is possible not only to

forma nﬁljﬂe&%dnﬁ@abpﬁatd@astayercompoaemusghc@c fltOmele@aNauCearhﬂJKzQ,Ics'o to
bt f t m whi ch
has & h S EDS eBP Bl EELE i EE ootk MRlR ST Figied BePeeliee and

m ni m zi pgbdifage By,.acking rate. 7 DESCRI PTI ON CF EVMBODI MENTS I n
the nethod for producing a magnetic disk of the present invention,
t he At eri al Fadhertthe pmgnémventtoecm\ddesga plagesulisdrateyfor enirfyrméibn  or

SCo5. Slrje%%roang m%QEIH (\:NhI;C Cc?orn%rl%gs aa e{)relsgnt]:agrbgerrgol%grc%nglggsfsonﬁ %QSt rate

74% of SiOg, from 7 to 18% of Al;04, from 2 to 15% of B20Oz and from 8 to 21%, in total,



10 of 3102, from6 to 18% of Al 203, from2 to 15% of B203, from8 to
21% of My0+Ca0+Sr0-1-BaO (hereinafter abbreviated as RO, provided

t hat Si 024Al 203+B203- FRO>95% and Li 20+Na20K20<1% Thi s gl ass
wherein Al 203 is at least 7 nol % (hereidnafter referred to as glass 1)
is a subs t I j =1 d""@,‘% - ql i -5@% to
be hardl y&rs%slg(;ae%to ﬁ%?gﬁ%ﬁ% Sglc':e?:%td ?fﬂ?ﬁg@by r?&?&@%&gﬁ%@s’gﬂ%\}e p_éﬁﬂe
Each of glatissfshectofis bbritght dfErOhmdahRay & BkasatedtidrB,CaI(E30ABab)/BRU,) @ at
(hereinafter referred to as glasses A, B and C, respectively

cor r espon@est b2gangsige fotahepntent o1 therahove seve esrpopgRisiic al IaastPosuiandbl e

ser at ons Ot Eordfs Mol pan oo R0GF B bOe R 1B HompBhdh L RURTRI BLS, 1 ©
g/ cnB, 5t yRbg@ahy Kab, ciasdntaindrord oftlesd thrdel components (Rarbifafiéicretarrcdhe as

glass is likely to be susceptible to scratching. Now, the
conposi t i heplags gyhakate Lland gl asses A, B and C will be descri bed.

or i ons di £ TOPARSFY VBRI Bt R ntel el Bledale usrats
Here, in adt@nlyohbryd iDgoskse fHaptieosubeirateb @ad be aRitiRaS ihhi® B higitefipetdilire

be sinply represented by % unless otherw se specified. 8102 is
an essent indhe pedyetiemef a magmptodisksby egsingranammdic respsdige laysr ibst alsRel y

to be,susceptihbl.e t i | t,.1 abl { 63%
ror e 15 of 07t §Pige P aRe el B iteees P RUesPUBR p Bk B uo 7o
t he nel ti pentdrasdey decreases, whereby the gl ass production tends
to be difficult, and it is preferably at nost 71% 30 nore preferably
at nost 69% Kat@B andnfarnativadacerdingdopivn éneften qroppeztio EI-@%&%Wﬁan
7% the g is likel r > j . he
subst r at S BB AS e oF kS HRoR R % £SREL Shishle USEFRY e
pr ocessi nguitratd i8ASIIMGEN iAforihBBorglead RinGmbdikel, sherohdehsass pribidr ehat the
scratching, and it is preferably at least 7.5% nore preferably at

| east 19% dlaps sihstrgicha brokgAdy the Impamd3 exceeds 18% the nelting

character dec . : . t, ]

T out, - anl ey YRS ilicibioBleAs InehRSHR AR BBl Balfe ragture
nmost  12% tobghindsers, (ink: mMrdan'?)andakectabking kats p (omit: &6 e disyriisetsbapi imbihe
to scratching, the total content of Si02 and Al 203 is preferably at

| east 70%ESheFdo Bredtiassapibpirates nagde of spbstrate glasgesyn Bxaapligs ifadd 1o

i nprove t I @cﬁatcﬂ i | : Ss
and is es g%ﬁ%r%ln%ﬁ?ﬁt@% |sh?@§§§ﬁ?§tﬁ%§%}gg ? k]gé*rfazljli @?ﬁg“%fﬁa%hgﬁlt]%r”?of
t he gb@sstelipdent) carecibesagldss substratgsehecakt i alickehive (Bcanbtyee
preferably at |east 7% particul arlgsigref erably at least 7.3%
Further, WHagnalkarg disky, and the impad ¢ J@“9&3‘“?'é#%@@ﬁ'ﬁ%ﬁﬁby’eﬁ%g?asured-
per cent a j iG re than 8% On the other hand, if
3203 excggh s%%g%q é't%hstgggbg@gh?[gmﬁi kely to undergo phase separati on,
wher eby tTwBisEhstrate tends to be hardly able to maintain a snooth

surface gkt STH T e e T T 15it is preferably at nost
14% rmrdgﬁﬁtr%agi i'gfﬂf@% g’; M40 Ca0, S and BaO are
conponent3—teo—irprovette—ebitrg—¢hy pr of the glass, and at

| east on Sof t+hemust_he—copntat F‘ned—S +—t-heir total content ROis

| ess t hap=28% t-he—weHEig CT Factet—oF—the gl ass decreases, whereby
t he gl ascsﬁ?oduct! on %s e di 24 cul , and it is preferably at

| east 9% nore pref erabiy aE Ieast' 10%v On 20 the other hand, if RO

exceeds 21% the glass tends to be susceptible to scratching, and it
is pr%‘?erab(l) nyﬁ”?P%Uei@%“CﬁB%%Uﬁ%'f SSIRrQdugt '"ﬁf’f@?eﬁ@%eﬁ]gﬁi”ﬁhée, in

gl ass A, i % pi : t 0% @d]:q‘qg% Jese
f our comﬁé%%geﬁ%ﬂm?%g@ég}%\ébf H%M%%n@% qlésépé;ug ter?tggl y CO rie?l?ned
i n an anoglisks, ttfhaathebp &aind3bat dventifitee fratiate ioagitresst irafreddz€) thadmpEad i . e.

25Mg0+Cal is less than 3% the nelting of the glass is |i kelg/' to be
resistance does not necessarily increase, and the impact resistance increases along

with a decrease in the cracking rate.



11 Al 203 is an essential conmponent. If it is less than 11% the
glass is likely to undergo phase separation, whereby the substrate
tends to be hardly able to maintain a snooth surface after processing
or cleaning, or the glass tends to be $uscept| ble to scratching. On

0,
t he ot her han exceedtsq%A/ fﬁgr I ti, n har?ct er decreases, 5

ool |
wher eby t he gP %\%’éﬁfa]r%’aaeﬂ’?‘@ﬁ RALT 8896 %IP'?Q’ ass supsiftie Proks Bt"at
an essent gl tin@mﬁ@%m%% lnipiach@%ls?a'ﬂlcéﬁrfo%‘kt it ﬁé’ﬁ hEE BYRd fHREWHER H
character or the scratching resistance of the glass and thus may
cont ai nedusval plass alatea@ge a)fratttewsorlghala p?%ent &ta $cra’u;h@:%edge arengin tmehe

aci d resi sltaange%ﬁ Eﬁ‘\/ﬁr F %/ Eyt crease 10MgO, CaO and Sr are
corrpo?en]t% :El: A ?I’?@%; n@ E?] ?%‘ergz”% Isyphes ek 453 coppact pogion,
essenti a a

| ess tshanwﬁ% Clé@gesgﬁyaaﬁ%gﬁf)gnd Ie(ngs”‘Fc%h@annl /oﬁsr% t%rrgrge hg?ﬁg&'gcwg\r{ﬁ%%{er

decr easessurfacetisha repordieq s srfagk, a@nm Gafectsiobulsr éssantinlly he Sipeszht, \eethew
nore than 9% %e tThE %%d nore than 6% the glass tends to be

suscept i bc,:r@cf% Beskeen fepT séop impast, and sueh a frack has heseme st radhire
has an ef§ t

Do cont ai tren i {1y FeLEUES Bty TR S8 (o B Gl epimeRbL oS e Bt WY
gl ass teritis cra;:khng re’@sreépt‘ tﬂalne\flt}nhecﬁreammdfﬁonghndsfs RO is less than 14%
t he | ting er of t ass d crea reby the gl ass.
prodﬂf‘h ot diHier h%%he&?'ﬁgﬁfégmperem 3556 UBe Fae I mﬂ&ﬁfﬁme&w@ea@as
LB T HEADNRAS b BPa TRAERE Ll uk s ANRENIAL BOR s %8 B0l
essentially conposed of above seven conponen may con a|n
ot her compuentistnet smtaalafotalthmmnamﬁsmindgeem teamnlifglevirtiqien a range not

to inpair th f th t I'f th f
bont ancs” of "R RRERE IV 5pions ne R TR, beRboV ST BRY ASH AN | s 5% or
nore, theygbRphsHeaNES ifBntRA F2SHESERIERA® Wifiorsis Akl R a thé'm%eﬁﬁfs:%t

fol |l ow ng, conponents other than the above seven conponents w

exenplsi f ire@gnetic recoptiay t@halqueﬁpdmémh rhakesxtpdsisible dleng thel dbjerct of thect as
MO Ca ai, ne n a ran of at nost

59 The SIREGY VRETRORAERADY SRE ARl B NErehY MIraHiiE ol ek 156
nor e prefl@é’s&hhﬂafcbﬁmﬁ@nél%lés@%b%b%)&aM@g&tﬁ%wo will lower TA,

and therefore, the sumof contents of these three conponents is 0% or
| ess than 1%FUCBa¢Fd§“§ resernt gmenhiery proyidas amethed fop erasiuciag geglasshaubsTate
such as are ke S_suscepti,b t Q scrat ching,
and therél? ?r}emf '§§8f°\}&9e'?“§3%‘eg“§’°§>8°8@§'3% %d@kﬁgrml%atep e sum of

t hei ragconredtlssing S g?é@f%ébﬂnib @ﬁla%ﬂ%ﬂ 5%pl9ﬁg%¥ep”&?~°tépp?h@th5‘?ﬁzﬁn surface
preferably at nost 2% particularly preferably at nost” 1% nost

pr ef er abloy the glagssdislo a3%meedece—pohs@lng sterpofholigieg Be IRl maincsurfaceof

havi ng. ¢ 1P BERE DR ok g ihe R ARG P Er S wrlk ke TP s
for 3i02 tﬁé?ser@ﬁve dt afidPtrRsd seipd, WRerkns @Ié%s bRite g’éfﬁ&léeg 2R pkdsehah H?n?’

were 10prepared. Wth respect to these glasses, the |inear expanS|
coef fi ci &l parcentage: frqrnBZ/to:)M%t tfeSiQariesim Vttd‘lfﬁ%mftﬁdzog/fmrﬁ)z totihe of

a8 , s et i e do e, S 15887 B SEP i $oieeted TEHT UER. g
Tstr (unlsiro A, B4 r@\!kﬂlﬁﬁthbﬂiﬂe@&bﬂéon]@ﬁt@ﬂfﬁ'etabo@ se\F echo‘h?dHH@ﬁt%tié’éF I's

(unit: C) at which the vi scosity beconmes 104 d e tenperature
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5 0 to 5% of BaO, provided that the total content of MgO, Ca0, SrO and BaO is from 14
to 18%, and the total content of the above seven components is at least 95%, and

further contains less than 1%, in total, of at least one component selected from LiO,
Na,0 and K20, or contains none of these three components.
In the above method for producing a glass substrate for an information recording
10 medium, the glass disk may be one having a hole at the center i.e. a so-called
doughnut-shaped one, or one having no hole. Further, the edge face is usually
subjected to chamfering, or etching treatment or mirror polishing may be applied.
Further, the present invention provides the above method for producing a glass
substrate for an information recording medium, wherein the annealing point of the
15 glass plate is at least 650°C.
Further, the present invention provides the above method for producing a
magnetic disk, wherein the glass sheet is produced by means of a float process or a
downdraw method. The downdraw method may, for example, be a fusion method or
a slit downdraw method.
20 Further, the present invention provides the above method for producing a glass
substrate for an information recording medium, wherein the information recording

medium is a magnetic disk.

ADVANTAGEQUS EFFECTS OF INVENTION
25 According to the present invention, a magnetic recording layer can be formed on
the glass substrate at a high temperature, whereby high densification of a magnetic
disk becomes possible.
Further, it becomes possible o produce such a glass substrate.
Further, it is possible not only to form a magnetic recording layer at a high
30 temperature but also to obtain a glass substrate for an information recording medium
which has a high possibility of being excellent in impact resistance and minimizing the

cracking rate.
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DESCRIPTION OF EMBODIMENTS

In the method for producing a magnetic disk of the present invention, the material
for the magnetic recording layer is typically FePt or SmCos.

Such a magnetic recording layer is formed on a glass substrate by adjusting the
temperature of the glass substrate to be at least 550°C. However, the temperature is
required to be adjusted to be e.g. at least 800°C or at least 650°C, as the case
requires. Here, the temperature is usually adjusted to be at most 750°C.

In the method for producing a magnetic disk of the present invention, as the case
requires, a layer such as an underlayer may be formed between the glass substrate
and the magnetic recording layer, or, as the case requires, a layer such as a protective
layer may be formed on the magnetic recording layer.

The glass substrate of the present invention and a glass constituting the glass
substrate to be used in the method for producing a magnetic disk of the present
invention (hereinafter sometimes referred to as the substrate glass) preferably have an
annealing point Ta of at least 650°C. if the annealing point is less than 650°C, the
glass is likely to undergo warpage during formation of a magnetic recording layer,
whereby it tends to become difficult to carry out reading or writing normally. The
annealing point is more preferably at ieast 680°C, particularly preferably at least 700°C,
typically at most 750°C.

The cracking rate p (unit: %) of the substrate glass is preferably at most 70%. If
it exceeds 70%, the glass tends to be more susceptible to scratching than a
conventional glass substrate (one having glass chemically tempered in Example 15
given hereinafter), i.e. stress concentration tends to take place. As a result, brittle
fracture tends o occur by a weak siress. The cracking rate p is more preferably at
most 50%, particularly preferably at most 30%, most preferably at most 10%.

The cracking rate p is measured as follows.

A glass is polished with cerium oxide abrasive having an average particle size of
2 um and then polished with colloidal silica abrasive having an average particle size of
20 nm to prepare a glass plate having a thickness of from 1 to 2 mm, a size of 4 cm x
4 cm and a surface roughness Ra of at most 0.15 nm. This glass plate is held at the
annealing point or the glass transition temperature for 30 minutes and then cooled to

room temperature at a rate of 1°C/min or less. On the surface of this glass plate, a
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Vickers indenter is impressed with a load of 1,000 g in a room controlled to have a
temperature of 23°C and a relative humidity of 70%, whereby the number of cracks
formed from its four apexes is measured. This measurement is repeated i{en times,
whereupon 100x(sum of the numbers of cracks)+40 is taken as p.

5 The acid resistance of the substrate glass is preferably at most 0.1 mg/cm?. I it
exceeds 0.1 mg/em?, surface roughness is likely to occur in a step of polishing or
cleaning wheregin an acid is employed.

As mentioned above, the glass substrate to be used in the first method is a glass
of a composition which comprises, as represented by mol percentage, from 62 to 74%

10 of SiO,, from 6 to 18% of Al,O3, from 2 to 15% of B2O3, from 8 to 21% of
MgO+CaO+SrO+Ba0 (hereinafter abbreviated as RO), provided that
Si0+Al03+B,03+R0295%, and LiO+NazO+K;0<1%.

This glass wherein AlO3 is at least 7 mol% (hereinafter referred to as glass 1) is

a substrate glass suitable in a case where the glass is desired to be hardly susceptible
16  to scraiching by reducing the above p.

Each of glasses constituting the above glass substrates A, B and C (hereinafter
referred to as glasses A, B and C, respectively) corresponds to glass 1 and is a
substrate glass particularly suitable in a case where the glass is desired to be made
hardly susceptible to scratching.

20 The density of glass 1 is preferably at most 2.57 g/cm®, typically at most 2.52
g/em®.  If it exceeds 2.57 gfcm?, the glass is likely to be susceptible to scratching.

Now, the compositions of glass 1 and glasses A, B and C will be described.
Firstly, glass 1 will be described, and then, if glass A, B or C has portions different from
glass 1, such portions will be described. Here, in the following description of the

26  composition, mol% will be simply represented by %, unless otherwise specified.

Si02 is an essential component.  If SiO; is less than 62%, the glass is likely 1o
be susceptible to scratching, and it is preferably at least 63%, more preferably at least
65%. On the other hand, if SiO2 exceeds 74%, the meiting character decreases,
whereby the glass production tends to be difficult, and it is preferably at most 71%,

30 more preferably at most 69%.
AlO3 is an essential component.  [f Al,O3 is less than 7%, the glass is likely to

undergo phase separation, whereby the substrate may not be able to maintain a
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smooth surface after processing or cleaning, or the glass is likely to be susceptible to

scratching, and it is preferably at least 7.5%, more preferably at least 9%. On the
other hand, if Al;O3 exceeds 18%, the melting character decreases, whereby the glass
production tends to be difficult, and it is preferably at most 16%, more preferably at

5 most 12%.

Further, in order to make the glass more hardly susceptible to scratching, the
total content of SiOz and AlO3 is preferably at least 70%, more preferably at least 72%.

B2Os has an effect to improve the melting character or scratching resistance of
the glass and is essential. If B,Oj3 is less than 2%, the meiting character of the glass

10 decreases, and it is preferably at least 5%, more preferably at least 7%, particularly
preferably at least 7.3%. Further, in glass B, itis at least 7%. As represented by
mass percentage, B203 is typically more than 8%.- On the other hand, if B;O5
exceeds 15%, the glass is likely to undergo phase separation, whereby the substrate
tends to be hardly able to maintain a smooth surface after processing or cleaning, and

15 itis preferably at most 14%, more preferably at most 12%.

MgO, Ca0, SrO and BaO are components to improve the melting character of
the glass, and at least one of them must be contained. If their total content RO is less
than 8%, the melting character of the glass decreases, whereby the glass production
tends to be difficuli, and it is preferably at least 9%, more preferably at least 10%. On

20  the other hand, if RO exceeds 21%, the glass tends to be susceptible to scratching,
and it is preferably at most 18%, more preferably at most 16%. Further, in glass A,
RO is at most 16%, typically at most 15%.

Among these four components, at least one of MgO and CaO is preferably
contained in an amount of at least 3%. If the totai content of MgO and CaO i.e.

25 MgO+CaO is less than 3%, the melting of the glass is likely to be difficult, or the glass
is likely to be susceptible to scratching. However, if MgO+CaO exceeds 18%, the
devitrification temperafure tends to be high, whereby forming tends to be difficult, and it
is at most 18%.

In a case where MgO is contained, its content is typically at most 8%, and in a

30 case where CaO is contained, its content is typically at most 10%.

Among alkaline earth metal oxides, SrO and BaO are components which make

the glass more susceptible to scratching, and in a case where SrO and/or BaQ is
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10
contained, their total content SrO+Ba0 is preferably at most 9%.

Further, the ratio in content of SrO+BaO to B;03 as a component which makes
glass hardly susceptible to scratching i.e. (SrO+BaQ)/B20s is preferably at most 1.2,
and in glass C, (SrO+Ba0)/B;0s is at most 1.2.

Glasses 1, A, B and C are essentially composed of the above seven components,
but may contain other components within a range not to impair the purpose of the
present invention. However, even in such a case, the total content of such other
components is less than §%. If the total content of components other than the above
seven components is 5% or more, the glass tends to be susceptible to scratching. [n
the following, components other than the above seven components will be exemplified.

Zn0 is a component to exhibit the similar effect as MgO, Ca0, SrO or BaO and
may be contained within a range of at most 5%. The'sum of the content of ZnO and
RO is preferably from 8 to 21%, more preferably at most 16%, typically from 10 to 16%.
As represented by mass percentage, the above sum is typically at most 18%.

Li20, NazO and KzO will lower Ta, and therefore, the sum of contents of these
three components is 0% or less than 1%.

Oxides of atoms having atomic numbers larger than Ti such as V, are likely to
make the glass susceptible to scratching, and therefore, in a case where such oxides
are contained, the sum of their contents is preferably at most 3%, more preferably at
most 2%, particularly preferably at most 1%, most preferably at most 0.3%.

S0;3, F, Cl, Asz03, SbeQ3, SnO;, efc. are typical components as refining agents.

As mentioned above, the glass subsirate to be used in the second method is
made of glass (hereinafter after referred to as glass 2) which comprises from 67 to
72% of SiOg, from 11 to 14% of Al,O3, from O to less than 2% of B203, from 4 to 8% of
MaO, from 4 to 6% of CaQ, from 1 to 6% of SrO, from 0 to 5% of BaO and from 14 to
18% of RO, provided that SiO;+AlL,O3+B,03+R0>95%, and LizO+Na0+Kz0<1%.

Glass 2 is a substrate glass suitable in a case where it is desired to increase Ta
or the acid resistance.

Now, the composition of glass 2 will be described.

SiOz is an essential component.  If it is less than 67%, the glass tends to be
susceptible to scratching.  On the other hand, if it exceeds 72%, the melting character

decreases, whereby the glass production tends to be difficult.
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ALC; is an essential component.  If it is less than 11%, the glass is likely to
undergo phase separation, whereby the substrate tends to be hardly able to maintain a
smooth surface after processing or cleaning, or the glass tends to be susceptible to
scratching. On the other hand, if it exceeds 14%, the melting character decreases,
whereby the glass production tends to be difficult.

B20s is not an essential component, but it has an effect to improve the melting
character or the scratching resistance of the glass and thus may be contained within a
range of less than 2%. If it is 2% or more, the acid resistance or Ty is likely to
decrease,

MgO, Ca0 and SrO are components to improve the melting character of the
glass and are essential. If the contents of MgO, CaO and SrO are, respectively, less
than 4%, less than 4% and less than 1%, the melting character decreases. If the
contents of MgO, CaO and SrO are, respectively, more than 9%, more than 6% and
more than 6%, the glass tends to be susceptible to scratching.

BaO is not an essential component, but has an effect to improve the melting
character of the giass and may be contained within a range of at most 5%, If it
exceeds 5%, the glass tends to be susceptible to scratching.  If RO is less than 14%,
the melting character of the glass decreases, whereby the glass production tends to be
difficult. On the other hand, if RO exceeds 18%, the glass tends to be susceptible to
scratching.

Glass 2 is essentially composed of the above seven components, but may
contain other components in a total amount of less than 5% within a range not to
impair the purpose of the present invention. If the sum of contents of components
other than the above seven components is 5% or more, the glass tends to be
susceptible to scratching. In the following, components other than the above seven
components will be exemplified.

ZnO is a component to exhibit the similar effect as MgO, CaO, SrO or BaO and
may be contained within a range of at most 5%. The sum of the content of ZnO and
RO is preferably from 8 to 21%, more preferably from 10 to 16%.

Li-O, Na>O and K2O will lower Ta, and therefore, the sum of contents of these
three components is 0% or less than 1%.

Oxides of atoms having atomic numbers larger than Ti, such as V, are likely to
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make glass susceptible to scratching, and therefore, in a case where these oxides are
contained, the sum of their contents is preferably adjusted to be at most 3%, more
preferably at most 2%, particularly preferably at most 1%, most preferably at most

0.3%.

S03, F, Cl, As;03, Sby03, SnOy, efc. are typical components as a refining agent.

EXAMPLES

17 Glasses having the compositions as represented by mol percentage in the
rows for SiO; to BaO in Table 2 and in the rows for SiO; to K20 in Table 3 were
prepared. With respect to these glasses, the linear expansion coefficient a (unit:
1077/°C), the density d (unit; g/cm®), the Young’s modulus E (unit: GPa), the specific
modulus E/d (unit: MNm/kg), the acid resistance index A (unit: mg/cm?), the strain point
Ty (unit: °C), the annealing point Ta (unit: °C), the temperature T4 (unit: °C) at which

the viscosity becomes 10* dPa's, the temperature T, (unit; °C)at which the viscosity

"2y and the cracking rate p

becomes 10% dPa's, the fracture toughness St (unit: MPa'm
(unit: %) were measured or calculated, One identified by * is a value calculated or
estimated from the composition.

With respect to the above measurements, p was carried out as described above,
and other were carried out as follows.

Linear expansion coefficient: by means of a differential thermal dilatometer and
using quariz glass as a reference sample, the elongation rate of glass at the time of
raising the temperature at a rate of 5°C/min from room temperature, was measured up
to the temperature at which elongation became no longer ocbserved as the glass was
softened i.e. up to the vield point, and from the obtained thermal expansion curve, an
average linear expansion coefficient in a range of from 50 to 350°C was calculated.

Density: measured by an Archimedes method, with respect to from 20 to 50 g of
glass free from bubbles.

Young’s modulus: measured by an ultrasonic pulse method with respect to a
glass plate having a thickness of from 5 io 10 mm and a size of 3 cm % 3 cm.

Acid resistance: a glass was immersed in 0.1 N hydrochloric acid at 90°C for 20

hours, whereby the weight reduction was measured, and the acid resistance was

obtained by dividing the weight reduction by the sample surface area.
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Strain point, annealing point: measured in accordance with JIS R3103.

T4, T2 measured by means of a rotational viscometer.

Fracture toughness Sy measured in accordance with an indentation fracture
method (IF method) prescribed in JIS R1607.

5 Examples 1 1o 14 are substrate glasses to be used in the present invention.
Among them, Examples 1 to 13 are the above mentioned glass 1, and among them,
Examples 1 to 11 are excellent in impact resistance. Example 14 is the above
mentioned glass 2 and is excellent in acid resistance.

Examples 15 to 17 are substrate glasses for comparison, and the measurement
10 of p of Example 15 was carried out with respect to chemically tempered glass.
Further, with respect to Examples 4, 15 and 16, the impact resistance index Sqsg
and the impact resistance index S175 were measured as follows.
S1s0: @ glass sheet processed into a disk shape with an outer diameter of 27 mm
was set on a Microdrive manufactured by IBM, and this Microdrive was dropped onto a
15 precision stone platen from a height of 150 cm. In a case where the glass plate was
not broken, the Microdrive was again dropped onto the same platen from the same
height, and a test was carried out to investigate the number of dropping times until the
glass plate was broken. This test was carried out five times, and an average of the
number of dropping times was calculated and taken as the impact resistance index
20 Sqs.
S17s. the impact resistance index Sq75 was obtained in the same manner as in the
case of obtaining S15p except that the glass plate was dropped from a height of 175 cm.
As mentioned above, from such results, the present inventors have found that
the impact resistance indices Sisp and S175 have an interrelation with the cracking rate
26  p rather than with the fracture toughness S;.
Further, the compositions, as represented by mass percentage, of glasses of

Examples 1 to 17 are shown in Tables 4 and 5.
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TABLE 2

Ex. 1 2 3 4 5 6 7 3 9
Sio, 67.6 67.6 68.2 66. 2 67. 4 67.2 67.5 68. 0 63.0
Al ,O, [11.4 10. 2 10, 4 11.3 11.1 10. 6 8.8 7.8 15. 0
B,0, 8.7 10.2 9.8 7.8 10.0 10, 6 8.2 8.2 10.0
MgoO 1.4 2.0 0 6.3 2.2 2.9 3.0 4.0 1.0
Ca0 5.2 5.4 6.8 4.7 8.8 6.7 5.0 5.0 2.0
SrO 1.3 2.0 3.9 4.9 0.6 1.7 6.0 4.5 3.0
BaOQ 4.3 2,7 1.0 0 0 0.3 i.5 2.5 6.0
RO 12.2 12.0 11.7 14. 9 11.5 11. 6 16.6 16.0 12.0
(<] 38 38 38 38 34 34 42 40 38
d 2.55 2. 498 2.51 2.50 2.38 2,40 2. 5b 2,56 2,63
E 70 68 14 77 13 12 13 73 74
E/d 28 27 30 31 3 30 29 28 28
A 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0. 3%
Ts,y. 660 635 650 670 §60 650 613 6§10 694
T a 722 692 703 725 722 710 667 664 747
Ta 1320 1300 1300 | 1270 1300 1300% | 1300% | 1280% 1310%
T s 1720 1740 1730% | 1670 1600 1680% | 1680*= | 1690= 1630%
= 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
p 0 0 0 0 0 0 0 1] 0
S1s0 - - - 9.2 — — — — —
S,78 — — — 5.2 — - - - —
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TABLE 3

Ex 10 11 12 13 i4 15 16 17
S0, 65.0 66.0 68.0 68. 0 70.8 66.5 66. 5 100
Al,0, |80 10.0 9.4 6.0 12.5 8.5 4.5 0
B,0O, 12.0 15,0 6.1 6.0 1.3 0 0 0
MgoQ 6.0 1.0 0.1 5.0 5.0 0 3.5 0
CaO 2.0 3.0 7.0 50 5.2 0 6.0 0
SrQ 7.0 4.0 2.6 5.0 1.5 0 B.0 0
Bao 0 1.0 6.8 5.0 3.7 0 3.5 0
Zr O, 0 0 0 0 0 2.5 1.5 0
Li,O 0 0 0 0 0 11.6 |0 0
Na,Q 0 0 0 0 0 11.0 50 0
K,O 0 0 0 0 0 0 4,5 0
RO 15.0 9.0 16.5 20.0 15. 4 0 18.0 0
o 39 34 46 49 38 92 83 —
d 2.48 2. 40 2.72 2.70 2.63 2.52 2.77 —_
E 71 64 74 76 82 83 76 —
E/d 29 27 27 28 31 34 27 —
A 0. 2% 0. 3% 0.1 0, 1= 0 0 0 -
Tatro 634 640 644 640 730 450 570 —
T. 686 694 697 695 786 500 620 —
T, 1230% | 1280% | 1340+ | 1280% | 1350 1020 1140 >1600
T, 1650% | 1730% | 1680« | 1640« | 1720 1500 1540 >2000
S, 0.9 0.9 0.9 0.9 0.9 1.5 0.7 0.8
p 0 0 100 100 100 70 100 100
S50 — — — — - 6.6 3.6 —
S.7s — - - — — 3.4 2.4 -

TABLE 4
Ex. 1 2 3 4 5 5] 7 8 9

5iQ, 51.6 58.9 58. 6 59.7 62.1 61.0 59. 8 60. 6 51.2
Al,Q; |18.5 15.0 15. 4 17.4 17.8 16. 4 13.2 11.8 20.7
B,0, 8.6 10.3 8.9 8.0 10.7 11.1 8.4 8.5 8.4

MgQ 0.8 1.2 0 3.2 1.3 1.8 1.8 2.4 0.5
CaoO 4.2 4. 4 5.6 4.0 1.5 5.7 4.1 4.2 1.5
5r0O 1.9 3.0 5.8 1.6 1.0 2.1 9.2 6.9 4.2
BaoO 9.4 5.9 2.1 0 0 0.7 3.4 5.7 12. 4
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TABLE 5

Ex. 10 11 12 13 i4 18 16 17
Sio, 58.9 |58.3 |66.9 59.4 | 61.0 64.5 57.9 100
Al,0, [12.3 15.0 13. 4 g.9 18. 2 14.0 6.6 0
B,O, 12.6 15.3 5.9 6.1 1.3 0 0 0
Mg O 3.6 0.6 0.1 2.9 2.9 0 2.0 0
CaO 1.7 2.5 5.5 4.1 4.2 0 4.9 0
Sr 0O 10.9 6. 1 3.8 7.5 2.2 |0 7.5 0
BaoO 0 2.3 14. 5 11.1 8.1 0 7.8 0
Zro, 0 0 0 0 0 5.0 2.7 0
Li,O 0 0 0 0 0 5.5 0 0
Na,O 0 0 0 0 0 1.0 | 4.5 0
K,O 0 0 0 0 0 0 6.1 0

INDUSTRIAL APPLICABILITY

The present invention is useful for the production of a magnetic disk and a glass
substrate for an information recording medium. '

The entire disclosure of Japanese Patent Application No. 2010-102092 filed on
April 27, 2010 including specification, claims and summary is incorporated herein by

reference in its entirety.
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CLAIMS
1. A method for producing a magnetic disk, which comprises a step of forming a
magnetic recording layer on a glass substrate (provided that a crystallized glass
substrate and a tempered glass substrate be excluded) having a temperature of at
least 550°C, wherein the glass substrate comprises, as represented by mol percentage,
from 62 to 74% of SiO,, from 6 to 18% of Al,Qs, from 2 to 15% of B.Og and from 8 to
21%, in total, of at least one component selected from MgO, CaO, SrO and BaO,
provided that the total content of the above seven components is at least 95%, and
further contains less than 1%, in total, of at least one component selected from Li,O,
Nap0 and K20, or contains none of these three components.
2. The method for producing a magnetic disk according to Claim 1, wherein the
glass substrate contains at most 16%, in total, of at least one component selected from
MgO, CaQ, SrO and BaO.
3. The method for producing a magnetic disk according to Claim 2, wherein the
glass substrate contains at least 3%, in total, of at least one component selected from
MgO and CaO.
4. The method for producing a magnetic disk according to any one of Claims 1 to 3,
wherein the glass substrate contains at least 7% of Al,Os.
5. The method for producing a magnetic disk according to any one of Claims 1 to 4,
wherein the glass substrate contains from 3 to 18%, in total, of at least one component
selected from MgQ and CaO.
6.  The method for producing a magnetic disk according to any one of Claims 1 to 5,
wherein the glass substrate contains from 65 to 83% of SiO,, from 9 to 12% of AlQs,
from 7 to 12% of B2O3 and from 10 to 16%, in total, of at least one component selected
from MgO, CaQ, SrO and BaO.
7. The rﬁethod for producing a magnetic disk according to any one of Claims 1 10 6,
wherein in the glass substrate, the ratio of the total content of SrO and BaO to the

content of BoO3 ((SrO+Ba0)/BoCs) is at most 1.2.
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9.  The method for producing a magnetic disk according to any one of Claims 1 to 8,
5  wherein the glass substrate has a density of at most 2.57 g/cm?®.
10. A method for producing a magnetic disk, which comprises a step of forming a
magnetic recording layer on a glass substrate (provided that a crystallized glass
substrate and a tempered glass substrate be excluded) having a temperature of at
least 550°C, wherein the glass substrate comprises, as represented by mol percentage,
10 from 67 to 72% of SiO,, from 11 to 14% of AlLOj3, from 0 to less than 2% of ByOg, from
4 to 9% of MgQO, from 4 to0 6% of CaQ, from 1 to 6% of SrO and from 0 to 5% of BaO,
provided that the total content of MgO, CaO, SrO and BaO is from 14 to 18%, and the
total content of the above seven components is at least 95%, and further contains less
than 1%, in total, of at least one component selected from LioO, Na O and K;O, or
15 contains none of these three components. |
11.  The method for producing a magnetic disk according to any one of Claims 1 to
10, wherein the glass substrate has an annealing point of at least 650°C.
12. A glass substrate (provided that a crystallized glass substrate and a tempered
glass substrate be excluded) for an information recording medium, which comprises,
20  as represented by mol percentage, from 62 to 74% of SiO,, from 7 to 18% of AlLOs,
from 2 to 15% of B20O3 and from 8 to 16%, in total, of at least one component selected
from MgQO, CaO, SrO and BaQ, provided that the total content of the above seven
components is at least 95%, and further contains less than 1%, in total, of at least one
component selected from LiO, Na0O and KO, or contains none of these three
25  components.
13. The glass substrate for an information recording medium according to Claim 12,
which contains at least 7% of B20s.
14. The glass substrate for an information recording medium according to Claim 12
or 13, wherein the ratio of the total content of SrO and BaO to the content of BoOs3
30 ((SrO+BaQ)/B.0s) is at most 1.2.
15. Aglass substrate {provided that a crystallized glass substrate and a tempered

glass substrate be excluded) for an information recording medium, which comprises,
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1. 18 8. The nmethod for producing a nagnetic disk according to any
one of Clains 1 to 7, wherein the glass substrate contains, as
represented by nass percentage, nore than 8% of B203. 9. The

met hod for producing a magnetic disk according to any one of Clains 1
to 8, 5 wherein the glass substrate has a density of at nost 2.57
g/cnB. 10. A nethod for producing a magnetic di sk, which conprises a
step of formng a nmagnetic recording |layer on a glass substrate
(provided that a crystallized glass substrate and a tenpered gl ass
substrate be excluded) having a tenperature of at |east 550C, wherein
the gl ass substrate conprises, as represented by nol percentage, 10
from67 to 72% of Si02, from1ll to 14% of Al 203, fromO to |ess than
2% of B203, from4 to 9% of MO, from4 to 6% of CaO from1l to 6% of
Sr and fromO to 5% of BaO, provided that the total content of MO
CaO, Sr0 and BaOis from14 to 18% and the total content of the
above seven conponents is at |east 95% and further contains |ess
than 1% in total, of at |east one conponent selected fromLi 20, Na20
and K20, or 15contains none of these three conponents. 11. The

nmet hod for producing a magnetic di sk according to any one of Cains 1
to 10, wherein the glass substrate has an annealing point of at |east
650C. 12. A glass substrate (provided that a crystallized gl ass
substrate and a tenpered gl ass substrate be excluded) for an

i nformation recordi ng nedium which conprises, 20 as represented by
nol percentage, from62 to 74% of Si02, from7 to 18% of Al 203, from
2 to 15% of B203 and from8 to 16% in total, of at |east one
conponent selected from MO, CaO Sr0 and BaO, provided that the
total content of the above seven conponents is at |east 95% and



