DESCRI PTI ON GLASS SUBSTRATE FOR MAGNETI C RECORDI NG
VEDI UM AND MAGNETI C RECORDI NG MEDI UM CROSS REFERENCE
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application filed under 35 U .S . C 111 (a) claimng
benefit pursuant to 35 U.S .C. 1119 (e) of the filing
date of Provisional Application 60/607,585, filed on
Septenber 8 , 2004 pursuantptgcRdptro® - C . 111 (b)
Technical Field The present invention relates to a
magneti c recording medi um which is wdely usable as a
recor di ngLABHI SUBSTRXAE|I POR MAGNLET DI RECONDLES MEDDUM AND
Gsabl e ot a subet rat AENEr 16 B ColBhAE, W foh 57
usabl e as a substrat ] form ng

t he abovenenti oned magnetic recordi ng nedi um .

Bac strate has
beeﬁg§?ﬁgl;ﬁ%%ggﬁggﬁﬁagﬁgﬁgéﬁzgi%EF%%HEEéﬁetlc
recor di nd hrsdiappsl iadh oas isagme eipp ldicsic ioa. giledandder 35
i 1. 5. On she @bhen Nty HarkesenpueRER: Y8 1815 5 c.

el ectric app | i ances such as snal rsona

and Sgdrt&nl & fadkdico fiildes ﬁéé@r@ﬁn@ﬁpgsﬁé@@@ﬂn@ppllcatlon
app@roamsz e lFaardiche SRHeafbekn BadQ'Ob'40?urt59aﬁQp%o 35

% q R%% toward so-call ed I'ight hin, short

and sﬁa?l %@ 3 ‘size or volume in these electric

appllances the demand for thinning, highdensity
rec d Ilcablllty in various use
env?rghﬁgﬁgg gﬁ%g magnetic recordi ng nedi um which is
one of tﬁéelpp@ﬁﬁamtl@&ﬁp@mentseéenssltutangaghetlc
ele?EEde@HB'h@@ﬁ% |%hHEEe §”91H8i§ehgspfésggga gecordlng

order to satisfy this severe requi
medium in wvarious electronlc devices (e.g., computer),

and a glass substrate which is suitably usable as a
substrate (or base material) for forming the above-

mentioned magnetic recording medium.

Background Art

Heretofore, an aluminum substrate has been widely

used as the substrate for magnetic recording mediums such

as magnetic disk (e.g., hard disk). On the other hand,
in recent years, various electric appliances such as
small personal computer and portable audio-video-
recording/reproducing apparatus have been widespread.
addition, to cope with the tendency toward so-called

light, thin, short and small weight, size or volume in

these electric appliances, the demand for thinning, high-

density recording and applicability in various use
environments of a magnetic recording medium which is one
of the important components constituting the electric

appliance is more and more increasing.

In order to satisfy this severe requirement, a glass

substrate having high impact resistance,

rigidity/hardness and high chemical durability has come



substrate having high inpact resistance,
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gl ass substrate is used for a_pggqptic recordi ng

mediumin the hard disk (HD) node, this is generally

advant ageous also in that flatness suitable for |ow
f1yitegbef wikielheadean ihhecragieyearsecoWdengsauhf acglass
which. is very.inportant for realizin hi,gh-densi.ty .

g REEEE TPES0Id NG SSurPicE, TRIRCEAS! 5 BEahPaT RAgH in the
Mor éaspieciifsikc {HDY, modet heéhfiselid gknsubsdiyasdvhorageous also
MRl o' PiacblANAG 1 L2 LedURt k9D ihh el Ot ABda on
mechanical properties such as rigidity high enough to
enddwhe malgniedd cofr ecloa ddingk sar fACgh- ypéed A6t derynimpertant

reqyigedeand zah 4t Re n3gme dehd® eyt RegHer@Rrd rbebrding surface,
hi ghdensity recording’is very Strong. The flying

hei RO 6PStHY REgREIPETREad with respect to the
magnet i c rl\]'l_é'r%k s%_@&%tffi@fa&_llﬁ lmcamgngi@wr @lfj'_feb)dbﬁﬁ&laltesgor a
as to achi,eve  high-density rec I ng .and.for .the .,
pur FBGRE5 Caltidyi g LBREPEENy ToRaPROREYERG B GREgRT and
t he meataetiica 1dipslopeutdersatsachs asequigied tyyohlhgiieenough to
SPeCU Al of !r%tlﬂ%ﬁg%ﬁf sl s gy 2%%1%%%@%%83 A0d:3L, are
t he 'sane tine, €l east possibl e def eCt's such as"
f i neeswriatech aaad afti tdepisemeGsnaeal ithe diemantdhéolehdgh-
fli %ﬁ el 5l iEhechead mush berirde)L9nh Ke

n3ie i%G i5%e t € 1Y9nY' Keight of
stably xfe Keepi ng the hegg as cbose as possible tg
t he tdies RaJORItSs herel Madd Ireskestt EPosbet BagRetdicskipk
t hi $URAGe RI0DRI 1 AEC Wkt reheahisaMilng sBi gB- $Begehieve
recor.di ng/ readi ng and h|%$-den5|ty recordi ng. The .
di sRiRRIEYEH Wor SRRENG S REShERT FP§ BUABPY SwPthaahieving
conteagirei@ 1W tshhatlne fdiyikg sedahted thlemaguehic disk
peri pheral .gli.de aval.anche". In order to ohtain a
Gosi TR 00 i FEAREPa o Prde SYaFilaFe 18 DaErepy Small
of charffaere shapbsncsavandean dbel sede( Pitment hBeeudeatstl
) - possible defects such as fine scratch and fine pit.

Generally, when the head flies above the disk, the
head must be made to fly stably while keeping the head as
close as possible to the disk. Unless the head is kept
close to the disk in this manner, problems occurs in
achieving high-speed recording/reading and high-density
recording. The disk-head gap for making the head fly
stably without contacting with the disk is called the
"outer peripheral glide avalanche". 1In order to obtain a
desirable outer peripheral glide avalanche, a variety of
chamfer shapes have been devised (Patent Document 1).

In recent years, because of the need for higher
recording density, it is strongly demanded to further
reduce the outer peripheral glide avalanche. However,
when conventional glass substrates are used, it has been
difficult to achieve such a small outer peripheral glide
avalanche.

[Patent Document 1] Japanese Unexamined Patent
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when conventional gl ass substratfs are used, it has

been difficult to achieve such a small outer

peri pheral glide aval anche. [Patent Docunent 1 ]

Jap@ukdd ddteboau (I@d ARaKOKRPYbNoc aHiodr 123385 KOKAI )

No. HO5-1290365 Di scl osure of Invention An object of

the present invention is to provide a magnetic
recéridicipswedi of Wimventdan sol ve the above probl em

encount ened i e B kAl Brksedtd 18, 8hR38nSHRSEEALovide a
which is adva tageously usab or such a magnet

r ec SN Live diegor dinet Redigp) @bd chf CBRe SpAEsefihe above

'nV%ﬁkkﬂ%nl%nk%uB&%%b@elﬁ gh@S%ri%stE@teaB@raaglass
magneti ¢ recordi.ng medi um wh can achi eve a snal

out SVRFEHASFe R G e 28VANSACREUSSY HERPEG AgTafuch a
incm@@ﬂﬁiﬂtﬂryddbdlﬁ@dm@dﬁﬁgnetic recordi ng medi um

Study, | R RoRD e oot £ ReS FBnd "WRAE ERe Lo to

pr orsivdrdeofa a_;ls\;sesmsfuibstctahxeoffbrt @ mhgnetitier recording medium
peri al_._ch r..face [ .
extpgﬁgﬁy é?#gg%ﬁﬁg%l% s }gvghg%?h gégégEgéjgégquhe

gl agyadignsthreatfo if @ichd eivdguetaine ingeeadieng depdilty, and a

aCC%b@ﬂ@iﬂd)ﬂé@%d&ﬁﬁﬁﬁkdﬁ %@ﬁ%h % %%cha§e%l%@st@%bstrate
above “di scovery Eﬁpartlcu arly, the gl ass

substraté“hébéﬁ@ﬁﬂ& @ﬁ6n§ﬁ§s§ﬁﬂaﬁhv§ﬁ€|Bﬁeﬁ§§talnvent°rs

chaHgle (fhatd emed) thac r@@tl\yq% tolre as lsb%@qeled ah@ off to
face of the substrate faorm t hereon

ComPS I SF RAGEPEC e fbrntata [ore Gl & SRerPpREpaErate is
(or exdtreunfler erftfieait)i vend nf achiestingl ghte haoek obikke.

substrat%%e glass substrate for a magnetic recording medium
according to the present invention is based on the above
discovery. More particularly, the glass substrate
according to the present invention has a chamfer
(chamfered) face between the surface (data face) of the
substrate for forming thereon a film comprising a
magnetic layer, and the outer peripheral (or
circumferential) end face (straight face) of the
substrate,

wherein the outer peripheral chamfer face has a dub-
off of 120 A or less in the radial direction.

The present invention also provides a magnetic
recording medium, comprising: the above-mentioned glass
substrate, and a magnetic recording layer disposed on the
data face of the glass substrate.

The present invention includes, for example, the
following embodiments.

(1) A glass substrate for a magnetic recording
medium, having a chamfer (chamfered) face between the

surface (data face) of the substrate for forming thereon



wherein the outer peripheral chanfer face has a duboff
of 120 A or less in the radial direction. The present
WO pwentison al so provides a nmagnetic recordi ng PETIR2095/016194
conprising: the above-nentioned gl ass substrate, and a
magnetic recording | ayer disposed on the data face of
the gl ass substrate. The present invention includes,
foraeiaﬁmlepmph&sﬁnblamhagnenbodﬂayats a@d)thegbaSer
sub I n Vi
chanreieqenat BrloP Bk dobERRaEY "PAEEL, IFLs a8 lfgPrate,
fac@he691mhéhsubgteateetophﬁgaﬁ1ngamﬁereénceAhaSaafduhroff
engeglﬁu@gAao@Hq%%g'en'@x@rraaaglteﬁree£§5nperlphera

ace (straight face) t he substrate, wherein the

5 outer per@phér BRIERAAFererateingsngddun. ofPUBE18209A & glass
or %%%%tk%t%h%c%@Qbéhgdtbe%hboabobg)16eﬂagm¢§|Qnd a magnetic

record nmeaium conpri si ass SU strat
e SRAPRAING (HI=EoOuEPPReh B theaRata AaGReptcthe glass

rec@m@bQQah@yer dlsposed on the data face of the gl ass
substr at netic rgcordin

.medi u
ol'hes oubbErateY BropRedRs beEor B RETnPH TR RuT LR b18ss

10 accouthstgatte tfoe mhesmagnbmdentbcnrdingsmddiamsHabbrdlng to

preQ%rr Qe %%%r B%%h&q% ahsghgg agag% §he Eéferred outer
h&

provi ccord ing to the know édge present

inv@ﬁﬂ@@@erﬁﬁegﬂe§§oﬁvﬁﬁ@n@h@rlﬁayr§§l§ﬁésun§§09§dlng to the

f ol haws1 eli@l JfS thleN prRees®58n9knthResgl @8g suhsbhat8erefor
for a magnetic recordlng mediumin the prior art, it

may B¢ preSFPSETEHae st KO 1Ae¥E f | yi ng has becone

15 unstabl e heeause ah ihe @@@&eaeeta% @l%b@esﬁﬁétrate for a
m Cr oscopl, or a,

i) R bt 1 S bUTRY o2t 24t RSy be

out@memammmhamwt wher @leyda f3gyahly has become unstable because

of the presence of a fine (or microscopic) protrusion

(i.e., "ski jump") or a fine sagging (i.e., "roll-off")

20 in the slope on the disk outer periphery, whereby a small

preferred outer peripheral glide avalanche cannot be

provided.

On the other hand, in the present invention, it may

be presumed that any fine protrusion (ski jump) or fine
25 sagging (roll-off) in the slope on the disk outer
periphery can be suppressed or eliminated by providing

the above-mentioned specific dub-off to the outer

peripheral chamfer face of the glass substrate, and as a

result, a small preferred outer peripheral glide

30 avalanche can be provided.

Brief Description of Drawings

Fig. 1 is a schematic perspective view and a

schematic sectional view showing one basic embodiment of

35 the glass substrate according to the present invention.
Fig. 2 is an enlarged schematic sectional view of

the glass substrate of Fig. 1.
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or fine sagging (roll-off) in the slope on the disk

outer periphery can be suppressed or elimnated by

provi di ng the above-nenti oned specific dub-off to the

out er peripheBalischastbembate sécthenglassesulsir dserface is

and B8aBeralible BnaTBLLPEELEICRT SULRTBCELPDCEALAG 31 5

e aval anc e can beé cription o
EXann@é Bifd. shaps) a sbh@ﬁﬁguenp@xsmaéeuvé Vhend aidX a(roll-

schg pa§%§t5geag %bﬁ@hé@?@‘Egceﬂsnﬁﬁsteﬁn?Qﬁ'W?HEface is

of t S’ substrate according t resent
.nvéﬁpa@ﬁd Pegowaths aﬁréhgaFgéangch@ha@n@ 5P drpmd 31.5

vi ews@f thgpdkaspesybsheat BgOhnFE9anp1eFb8- cBok8 BIN (ski-
schemati ¢ sectional view (a) (surface is |ocated above

t he J8MPaP§RPePine joining r=29.9 .and 31.5 (roll-off

SEapeg )F%BQWMn%saﬁ S&&ﬁﬁb&l@fvghﬂrQh&%%hér@|h?ﬁito; screen
Snha n a_schenat sectl ona urrace 1S
oo BisaInd 5h FAETE: MGnECrPRR 151 fLAg PLSE BanITaESsan
( skinopdtprskapshoynshowmaghad efampheuoﬂnghdnu—wfﬂb

K ' L i
oni 1or E28a68 aPspl SrnspeRid, SERERPheE, LLEY, SHOMAY &n
d|spkam@deonfnf@m@aXamnnﬁmgtoﬁ as vhewAd fremhbldeoside.

nmeagyyi ng (dybsabik Fk9115of%"asﬁsﬁsnﬁahctﬁggtbggal D/O is
Vi ew homnn an _exanple of "area" in Fig. 4 as V|eme

froRPEREiFPde. Filg- 3 (PA) S5RBREs"Skél DUBPY " S§ARPe ({Rnthis
thl%P%QSGD/@/Qslﬁe@@%hbee) Fig. 5 (b) shows "sk
O R sy a5 R By kS EARL B obe eFLShoficor
screen display of Micro XAM.
. Fig. 7 is a graph showing a relationship between the
dub-off and the outer peripheral glide avalanche obtained
in an Example of the present invention, with respect to

65mm-media.

Best embodiment for Carrying Out the present invention

Hereinbelow, the present invention will be described
in detail, with reference to the accompanying drawings as
desired. In the following description, "%" and "part(s)"
represehting a quantitative proportion or ratio are those
based on mass, unless otherwise specifically noted .
(Glass substrate)

The glass substrate according to the present
invention has a chamfer (chamfered) face between the
surface (data face) of the substrate for forming thereon
a film comprising a magnetic layer, and the outer
peripheral end face (straight face), wherein the dub-off
on the chamfer face in the radial direction of the outer
periphery is 120 A or less.

(One basic embodiment)



screen display of Mcro XAM Fig. 7 is a graph show ng
a relationship between the dub-off and the outer
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the present invention, with resQ?ct to 65mMm nedi a.

Best enbodi ment for Carrying Qut°the present invention

Her ei nbel ow, the present invention will be described

in get ai lrigwi tth iﬁefa]?rsﬁh%ﬁlah:@ct b@rap@eﬁma@ykzggwdr(gw ags a

as desired.. In the follow ng scrLption, ."% an .

D aPCRE e LRSS aTErg 4 L80aiE)t dLtYEEarbiBh PO BRsic

r at iembade.ntelnds © fhahed gia seasspstmbéeéss actbhetinhgeto the

spegl fdl cal Xn@%‘n‘fc‘iont.(gﬂgﬁ subst Lat %%12?8&' %%%tional view
substrate according to th presen? i nventrron has —a
chamffert hiec Wasfke oaide rivesd lecioge prrthens off &be @dass
face),Qft Lhe substrate for formng thereon a film
conprising a magnetic |ayer, and the outer periphera

end face Rederaiiger toaddps. whenei g-t A8 §hs- 6fpsensuRetrate
chafRiolaeg it the s adidldidieh@CbifoRnhef priecpwt @hvention,
periphery is 120 A or less, ((One basic enhodinent)Fi g
1 idhg § ey imgr &hscAWPs ofite®S( 4RI 1R SdRendt iL6
sectdedialedvivewweeh itheustatat isng fage hasiederbedichanifer face
of e gl ass substrate according to the present

invention. Fig. 2 is an enlarged sectional view of the

di skMetrthedmost medga rpoot idut-off f)he gl ass substrat e.
Referr!n%nt%hF'%&es#E%nQn%entﬁ nth%hglﬁ%%—%¥gsﬁgaﬁ§0 A or
according to thits erbodi ment ot he present invention,

t he 1sisgpe e dybried fd@enobe asivehsagepn skiygmeasiuged by the
def irped Retwesm tike tdata rukbace 11 @fe?eqibga tRaefighrter.

face 11. (Method of neasuring dub-o ) o
If the dub-off exceeds 120 A,” it becomes difficult

to obtain a preferred outer peripheral glide avalanche.
(Glass Material)

The glass substrate for a magnetic disk is
attracting attention as a substrate capable of coping
with high rigidity and thinhing and moreover, making use
of the merits such as high impact resistance. The glass
material for the substrate is roughly classified into a
chemically strengthened glass and a crystallized glass.
In either case, the glass material is subjected to a
strengthening treatment or a crystallization treatment so
as to overcome the defect inherent in the glass, that is,
brittleness.

Usually, the presence of a scratch on the glass
surface greatly impairs the mechanical strength and from
the standpoint of enhancing the disk reliability, a
chemically strengthening treatment by ion exchange is
applied. More specifically, the glass substrate
(original plate) is dipped in an alkali fused salt, and
the alkali ion on the glass surface is exchanged with a
larger ion in the fused salt, whereby a compression

stress strain layer is formed on the glass surface layer



In the present invention, the dub-off is 120 A or
| ess. The dub-off can be advant ageously neasured by

wo bwenetshod shown in Test Exanpl e 1 descri bed PCT/JP2005/016194
hereinafter. |If the dub-off exceeds 120 A, it becones
difficult to obtain a preferred outer peripheral glide
aval anche. (d ass Material) The gl ass substrate for a
nmagred thei direakialgt kackngghattegtreanlgs iacgghskrat eIn the
cap pi h [ a |nn|ng
nnrggygr%%e%§c€gq8 s% an%ge eg gggéac ng t aiﬂg%1 is
resmsEan@eedTﬁeom dessmawengabutofrpmeteebsnsade p§ glass.
ro“@?&feg'r%%ts' o 1' ft %5 tﬁ gh%@ls' )éu%*s'&%ﬁ%h%%? D include

glass and a crystallize I'n either case

5 gl ags @dﬂlétlmsulgc@m eétaéé eéb§t§eténgpnéﬁnﬁgng Li* and Na* ,

tregt @%@ta q&n@ g %tsalslu'b%%tﬂaQ@ EbBabABAhgSR* a8nd ONa*, and a
over come ect inherent in the glass, that is,

brlﬁFW@ﬁééélzeGsﬁéﬁﬁﬁ the presence of a scratch on

t he @asabie ;aee sgMeaklriaillypai rs the nechani ca

strength nd fromthe standpoi,nt. of enh cin

el | abi | T T GeTREAETF To BRGAGP AU g CLFeATnERE B cent
10 | onlaweman@@ u$ apmlpedtlhbﬂarégedumu¢aulyasthenglassthe
S“b§& o 1§13l h%lv%] &) thd %B%dm'eﬂt%n%' ka ec1f1c dub-

fus the al k i on on gl-ass ‘sur
exc@éﬁg@@nwbﬁhf@rmﬁrber ion in the fused sal t, mhereby

a Conpre%%!Q%eS%&%%%thﬁ%b%nkﬁﬁﬁr %ﬁef9&§%@a9ﬂ1EQ9 glass and

gl ass surface | ayerand the breaking stren 'S
gr e&tiey St @P@é@@@edlﬁl@ﬁé PRES ERBnPEaBI §Pﬁ§n§§ﬁéned

15 9l asgredpsddtate &l kald wlsldpbevemae@ fr@@rd'e%éﬁllp\lb?g the
out fromthe inside of gl ass. Preferr% exa

t he 93ESs MelFSAdt dCdHA8S PnSFEdESaR af“ﬁﬁleﬁéé 5i Eﬁtléed
glag@lembskkatmumﬁmtaemumexbhpleedomatheace@derbuﬁ31y

gl ass sybstrate ¢ nt ai.ni nd Na+, and _a. B
Cry§W§H a%&g @rggpct 1ncq%d t%e glas’s ¢eramic (TS-10X,
trade name) produced by OHARA Inc.

20 (Process for Producing Glass Substrate)

The process for producing the glass substrate usable

in the present invention is not particularly limited, as
long as the glass substrate having the above-mentioned
specific dub-off can be formed by the process.

25 (Magnetic Recording Medium)

The magnetic recording medium according to the
present invention is obtained by disposing a magnetic
recording layer on the data face of the above-mentioned
glass substrate according to the present invention. The

30 method for forming the magnetic recording layer is not
particularly limited, as long as the effect of the glass
substrate having the above-mentioned specific dub-off
according to the present invention is not substantially
inhibited.

35 Hereinbelow, the present invention will be described

in more detail with reference to Examples.



(Suitable 3 ass Material) The glass material suitably
usable in the present invention is not particularly
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above- nenti oned specific duboff can be fornmed. In the

present invention, the crystaFTﬁ%éa gl ass and the
strengt hened gl ass both can be suitably used
i rrexpagtliese of the kind of glass. For exanple, the

glajs qageria! iqcludes a series of materials called
" gl Fes—— and exanples of the commercially
avai(lpable fifr odacstiremehtide t he gl ass ceramc (TS-10X

trade na duced Cy..( S .
Pr oduci ng g@% é%%sﬁ?étgFé$ﬁ5%gr83e§égﬁgrgp%§éagfﬁag

t he igisdssrentst(tapdeusamee MicrbheXpmesmanufagsnriednblysADE
not ppAl GYlidk! ¥nld 1.t edncanekABE 88dl BBndhiR$8ns for the
substrate having the above-nenti oned specific dub-off
canMsé stgemed thyyerige 25r §€438WS¢ Magnet i ¢ Recor di ng
Mediciiibh-BF¢ rRgReemenesor di ng nedi um according to the
present invention i s obtained by di sposing a nmagnetic
recordin&ngygﬂagﬁtFﬁé égtgmface of the

above- nent.i onatbegl ass sampdthat eiaecesrdong pacthe (two
presgnt, iq¥pn%%on. The nethod for formng the magnetic
recor iﬁé ef is not particularly limted, as |ong

as the eff.edftlack tfhe glkassrsukstraRenbawmilygsehected one
aboyg-nenti oned i fi - di t he .

o b aare e e B pABEE 16D ChBRes ARPRY raArhiTEqr XSt place
Her diinifel-olwot Pd agessemn EaFENELER Welke Beagesed:bed

in nore det gz Widagref erence to Exanpl es. Exanpl es

Test Exaq%g%lg S?ub-off measur enent )

Table 1
MAX MIN n
Chord MAX 96
Chord MIN 96

Fig. 3(a) 1s a schematic sectional view showing
"Chord MAX", i.e., the case (roll-off shape) where the
surface is located above the straight line joining the
point corresponding to "r=29.9" and the point
corresponding to "r=31.5".

Fig. 3(b) is a schematic sectional view showing
"Chord MIN", i.e., the case (ski jump shape) where the
surface is located below the straight line joining the
point corresponding to "r=29.9" and the point
corresponding to "r=31.5".

In Table 1 shown above, 96 of n's are present. This

is because, in the area (about 5.2 mm x 3.6 mm) captured
through the lens, an area having a width of about 4.7 mm
is divided into 96 segments. The 96 pieces of data are
displayed by being embedded in Table 1 above.

When the MAX value of Chord MAX and the MIN value of



The dub-off was neasured by using a neasuring
instrunent (trade name: M cro-Xam manufactured by ADE

wobas®28m ft 1 nc.)- The nmethod and conditi ons POT/JR2065/016194
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measurement were as follows: <Dub-off neasurement Di sk
dianeter: 65 mm 1 . Nunmber of sanpling pieces: One
pi ece (two sides) /batch 2 . Place for neasurenent:
Randbwryl sENeatred diselplyace ianttaklpl ageth80vdeégeekraving the
apart fr m firs Iace( , | ace

de e r?ﬁepra%g&ruéc tvée Dafgarreggd ngge% ?%?ggﬁg%p‘ of the
F| g duwp—~4Y ias ah@cth@rlatcec sectional view show ng
"ChQ%%DMP¥anS &o HE% —03%e neh8hlreRkhtshape) where the
surface I's located above the straight line joining the
poi nt corld@®géndilng to "r=29.9" and the point
corresponding to "r=31.5". FighpR (P) is a schematic
Sect_L_g_n_al view shaowing "("hnrrT_IWI—N",_'| . e. t he case
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t hr B & Redivsps, anl3aped whavi ng a wi dth of about 4 .7
mmis divi ded into 96 segnents. The 96 pieces of data

ar e _gdi_spl [ d in Table 1 above. Wen
t he %@l\? g% %ﬁﬂ%gr\/@% % (%t>he M N val ue of Chord
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In Fig. 4, the area is subjected to 96-line

+ nd hal O\
LY\ vav | A\A'AJ

measurement (about 4.7 mm in width). Among the thus
obtained numerical wvalues, the value having the largest
absolute value is taken as "D/O".

The above area as viewed from the side is shown in
the schematic sectional view of Fig. 5.

In the case of Fig. 5(b) (ski jump), the value is
actually negative but is evaluated in terms of the
absolute value thereof.

Examples of actually measured images are shown in
Fig. 6.

Example 1

A substrate for a magnetic recording medium was
produced by using a crystallized glass obtained from a
raw material of Si0O, 77%, Li,O0 11%, Al,03 4% and MgO 3%.

In the production of this substrate for a magnetic
recording medium, the raw material glass having the

above-described composition was melted and mixed at a

temperature of about 1,350 to 1,500°C by using a melting
apparatus, and the melt was press-shaped and then cooled

to obtain a disk-shaped sheet glass having a diameter of

66 mm¢ and a thickness of 1 mm. This sheet glass was



dub-of f at that place. <Conditions for dub-off
measurenent> [Table 2 | Table 2 <Method of measuring
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diagramof Fig. 4 , is displaye L the nmonitor of the
Mcro XAM In Fig. 4, the ar ea s subjectedto
96-1i ne neasurenent (about 4.7 mmin width). Anong the

t hus, cait-ai read R '5@@'°CV§bHe§boﬁBGSVﬁbH§s héx | Bgrhherystal
| ar gest. absolute value is taken as "D/ 0O The a ove

ar edUsd &% &REY thedm 197 Sitde LS WSRO WA Si ﬁltlwevegcﬁ@watrp@eed at
secta QA M LW f o"_f' G80%C- £bP %Bgu9a§eh8£r§' 9o ¢ éﬁ@gm a

(ski junp), the value is actua negati ve
evaIleaftSé@m#Zte& 196 a¥S -t hénat§§1é|5utcéy\$é|a&élt2|¢@lr gdfass, the

'%g??%%? éﬁ%gggldﬁrqpﬁi%Pﬁ%m @EQQ§1% g%ﬂngLﬁgaer,‘and

ubstrate for a magneti % 8C6r
rredlptanmaslqmr mﬁmﬂitszy; oy a@gcrrexgan:alolnl o€d oflq@astz were

obt a%%%%gsreg{n'\(ﬁbr mit er| al of SIQ2 77% Li20 11%
0 a

17 e production of this
subst r at €rf grheg qm{mm iof rtdder dghegtngdiass, thboralole was

mat @dﬁ!ecﬁ'kﬁzz él%:gegxg cyﬁn%l*}%%ld?}?%'d@%% %onp%%ib%ig%ﬂently,

was nelted t enper atur e of out
to [thsooe ity swifges edl thheg SabSarates Weasd subd egsked to a

Was t. sl 1/ee0led st +qhiRioF @ 1
di sk- shape shggbtﬁg%ass haeV| ng a (:jLI arre‘tgfelrO of Oggsﬁm‘ apping

and 22% HIOGSIOTOIL PRI THi & Qﬁ’é‘é’t egitase polishing
was galarriartent eﬁlaig maaﬁnfdo@eau@lﬂs 5 thewepyt adh@sting the

CrYhale e S B LS Soishakdl o s, gl oued o

obt &ubsequently, the end face on the inner peripheral side
facing the borehole of the substrate and the end face on
the outer peripheral side were each chamfered with a
grindstone by using an internal-external processing
apparatus to form a chamfer.

The thus-processed glass substrate was processed for
mirror polishing of respective end faces on the inner and
outer peripheral sides. Subsequently, the main surfaces
of the substrate were finally mirror-finished by using a
double-face polishing apparatus (Model 16B, mfd. by
SPEEDFAM Co., Ltd.). The polishing process was performed
by two-stage polishing of coarse polishing and precision
polishing.

In the coarse polishing, a cerium oxide powder—
containing abrasive (ROX, produced by Showa Denko K.K.)
was used as the abrasive, and a commercially available
urethane pad was selected as the polishing pad. 1In the
subsequent precision polishing, a cerium oxide powder-
containing abrasive (ROX, produced by Showa Denko K.K.)
and a colloidal silica-containing abrasive (Compol,
produced by Fujimi Incorporated) were used as the

abrasive, and a commercially available suede pad was



crystallized glass. In this crystallized glass, the
crystal phases were lithiumdisilicate and a-quartz,

w@emepzsvi cl es resulting from aggregati on of aPCUar@5/016194
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wer e di spersed on the glass. In.,the center of this

sheet gl ass, a borehole was formed by using a
cylindrical grindstone. Subsequently, the main
sur fedesstafd tave b staldtsh iwer @asiubj dot ebhitso case, samples of

two-shage, | el%%ierl%p eragﬁ?l%s fout LS g)u%%gS?)%é:ﬁ.?#ge@BRi Q¥b-off

and precision |lappin oubl'e-face 1N o
apparadiues osingy Riilepaned ol Icdaa g inige itdiey Pagicdstliong prRdshing

thi e sid S faced gﬂ%ﬂ%s sefvelhg $HRelikate: Ipolishing

Subsequently, the end face on the inner periphera
si de-§%¢dishg t he borehol e of the substrate and the end

facche on t‘ﬂ}%d@tﬂt%rin@@is@!b%rt&lat%! d:t%sw@m%j%@ft@dcm%nio%@ﬂ-scrub
with a gr.indstone by using._an internal -external , ,

o oG e SRS R P 4 o g 1ot G Leaning using an
t husrirecessied wglvas 9 rS Wosdoiatae i\was tor eeassed de@posits on the
m rrQr_ Mol ishin f respective.e faces _on_the _inner

and sélurt%rceﬁeralnﬁ%é:?lan sd?rggéjt w %sg%@e?ftllsﬁ)}) ORe mi’ilﬁ" O%Ol)

sur fveges: dfo tdind asiub st odias sweud sftinadlel o ar owghiettiished

by ' -face polishing apparatus (Mdel 16B
nfd&§%3&§ggégggkﬁﬁ%e, Ltd.). The polishing process was

per f or mred Ny aaid-egvadéepobitstineg subssaese peisi shidgeted to
and DrRGIHAM Pt WA thhe neodisee ool $hiaf@nd@siurry
cerium oxi de powder cont ai ni ng abrasi ve (ROX, produced ,
by W@ BERKYR K Iphpds used ddemnacapiesi ¢ aasguitering
Cglllwpfér@r?ws,a\a&dg &b anﬁldretﬂ lfg.llﬁh Rathswet 19l ¢t ed cAFomium

t he i shin ad. In.t .Jubsequent_.preci_sion

ol (A Yg AT8 ChRAFRGicdd tpBnde Eamtand @ Aofabass alloy
(ROXjener dtutred by Bloha sDeflaelé of. thandubstalaltel tal
S"'éﬁﬁé%&?fﬂd? ”%u%%%%%h%ﬁeﬁc%”%ﬁbmond—11ke carbon film was

formed thereon by the CVD process and on this film,

Fonblin Z-Tetraol (produced by Solvay Solexis) as a
lubricant was coated to produce a magnetic recording
medium. The total thickness of the films formed by
sputtering was 90 nm, and the thickness of the film
formed by CVD was 10 nm.

The outer peripheral glide avalanche of these
magnetic recording mediums was evaluated by using a Media
Defect Evaluating Apparatus mfd. by Hitachi High-
Technologies Corporation.

The thus obtained evaluation results are shown in
the following Table 3 and Fig. 7. As shown in Table 3
and Fig. 7, it was found that the samples having a dub-
off of 120 A or less showed an outer peripheral glide
avalanche of 5 nm or less, while the value of the outer
peripheral glide avalanche was steeply increased when the
dub-off value exceeded 120 A.



produced by Fujim Incorporated) were used as the
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As shown in Tab
avalanche so as to achieve high recording density, and

also provides a magnetic recording medium using such a

glass substrate.



and Fig. 7, it was found that the sanples having a
duboff of 120 A or |ess showed an outer peripheral

w@btdode2saval anche of 5 nmor |ess, while the varUBIRZDS/016194

10

the outer peripheral glide aval gache was steeply

i ncreased when the dub-off val ué exceeded 120 A

.[Table 3] 65 mmnedia G A vs Duboff Industri al
Applicability A s described aBa»dMSt he present

i nventionR prow S r g -Gy 4
recor di.ng'md%u%q%fws%c%ug%zt%% téf\r?glg gn%‘glnl%tgr%e?grc?ggmg
out @edie, phavdingla ghamfairarcherderas)t Fagehbeteckrnglihe

recoydingdentidsy r200 JSEHRY QYRS a3 MBRel G ming thereon
recordi ng medi um usi ng such a gl ass substrate. CLAI I?/B 1

. AYIELE SPHRGTISET o MR IPEGAE il Viede oPdiCh §hife GG/

havigeg iphefiaTf eind chad gisedhifge helyeeF the subkagate,
(data face) of the substrate for formn ﬁqger on.a
filmconprising a r’ét?ﬁ@tlinctl SRt PEHE l]ffagr chamfer face
per inzseraldund fface (1A0r & ght lfeace)inofthieheaslibdt datrection.
wherei n the oyt . ral _chanfer f.ace has a._.

Qb of f G 120 RosPEeals Heforfa T, fogi 3, E2fediotno:

A magneti c recor di rg gdedisumubstmpitiesiacgordiglbase claim 1,
substypte according to claim1l , and a nmagnetic

recordi ng | ayer disposed on the data face of the glass
substr at e. a magnetic recording layer disposed on the

data face of the glass substrate.



