DESCRI PTION Title of Invention: METHOD OF MANUFACTURI NG A GLASS
SUBSTRATE FOR A MAGNETI C 5 DI SK, GLASS SUBSTRATE FOR A MAGNETI C DI SK,
METHOD OF MANUFACTURI NG A MAGNETI C DI SK, AND MAGNETI C DI SK Techni cal
Field [0001] 10This invention relates to a nmethod of nmanufacturing a
gl ass substrate for a magnetic di sk adapted to be nmounted in a hard
di sk drive device, the glass substrate for the magnetic disk, a

nmet hod of manufacturing the magnetic disk, and the nagnetic disk. 15
Background Art [0002] As a magneti } medi um adapted to be
mounted in a hard disk drive devi cgo%%r%gg?"ce), there is a magnetic
di sk. The magnetic disk is produced by stacking a magnetic |ayer and
a protective layer over a substrate in 20 which a NNP filmis coated
on a netal plidef Imeggiont an al um num magnesium all oy or the like, a

gl ass substrate, or a ceram c substrate. Al um num all oy substrates
have conventMiBhEOB/ObddANWFASI Y RIBEDA 43 A5 SUBRTRAT FO MAGNETIC

di sks. However, foll ow e reduction in_size and thickness and the
Mor easedi n EKoFHASS SORSTAATE abghiAaaT LG5k Welbb Baar o,
gl ass substr, i f thip- pl ate
strength as “@%ﬁ@gﬁgﬁﬁﬁﬁf‘k’eﬁ@‘gﬁm@@& 4‘@@“@5@2@?@@5%% started
to be used. [0003] Such a nagnetic disk glass substrate is
manuf actured through 2 processes such as a material processing
process and TechmitsltFiéldppi ng process (first grinding process); an end
portion shaping process (coring process for formng a hole and
chanfering procesf00df form ng chanfered faces at end portions (outer
peri pheral end portjaon and i nner peripheral end portion)
10 This invention relates to a method of manufacturing a ‘glass substrate
for a magnetic disk adapted to be mounted in a hard disk drive device, the glass
substrate for the magnetic disk, a method of manufacturing the magnetic disk,

and the magnetic disk.

15  Background Art

[0002]

As a magnetic recording medium adapted to be mounted in a hard disk
drive device (HDD device), there is a magnetic disk. The magnetic disk is
produced by stacking a magnetic layer and a protective layer over a substrate in

20  which a NiP film is coated on a metal plate made of an aluminum-magnesium
alloy or the like, a glass substrate, or a ceramic substrate. Aluminum alloy
substrates have conventionally been widely used as substrates for magnetic
disks. However, following the reduction in size and thickness and the increase
in recording density of magnetic disks in recent years, glass substrates

25 excellent in surface flatness and thin-plate strength as compared with the
aluminum alloy substrates have started to be used.

[0003]

Such a magnetic disk glass substrate is manufactured through



5(chanfered face formng process)); an end face polishing process
(outer peripheral end portion and inner peripheral end portion); a
second | appi ng process (second grinding process); a nain surface
pol i shing process (first and second polishing processes); and a
chem cal strengthening process. [0004] X0The recording density of a
magneti c di sk has been increasing year by year and even a magnetic
disk with 100G or nore on its one side has been devel oped.
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Docunent [0005] Patent Docunent 1: JP-A-2001-351229 3 Sunmary of the
| nventi on Probl enfG084be Sol ved by the | nvention [0006] 5Wth respect
to a gl %S subst r%tqg réc%rrdirswg %gngityng a[] %taigﬁet?ci: giiék rf]%\s/il)rt;gntinhcerszeasing year by
year and even a magnetic disk with 100GB or more on iis one side has been
developed. Currently, the magnetic disk satisfies a required recording capacity
as the sum on both sides thereof. However, if the recording density increases
in this manner, the required recording capacity will be satisfied only on one side
15  of a magnetic disk in the case of an electronic device that does not require a so
large recording capacity. If the required recording capacity is satisfied only on
one side of the magnetic disk as described above, the number of components
can be reduced on the HDD device side such that a single magnetic head is
provided for one magnetic disk. This is advantageous in terms of cost and
20 further makes it possible to achieve a reduction in thickness of the HDD device.
Therefore, it is expected that from now on there will be an increasing need for a

magnetic disk having a magnetic layer only on one side thereof (see, e.g.

JP-A-2001-351229 (Patent Document 1)).

25  Prior Art Document
Patent Document
[0005]
Patent Document 1: JP-A-2001-351229



magnetic |ayer only on its one side as descri bed above, the main
surface polishing process for a main surface to be provided with no
magnetic layer is omtted to thereby reduce costs (polishing cloth,
pol i shing agent (slurry), processing cost, |abor cost, etc.). In
particular, it is efficient to achieve tshe cost 10reduction by
omtting the second polishing process which reduces the arithnetic
surface roughness to a very low level. [0007] In the neantine, as a
gl ass of a magnetic disk glass substrate, use is often made of an
alum nosilicate glass containing an al kali nmetal such as 15sodi um or

lithium Sueh@nafd &ahd 4B is eluted on a substrate surface
dependi ng on envi’:1 onnent . f‘?‘g? he alkali nmetal is eluted on the

substrat e sPrbeem BDHLI8SI0EH Bethabaeationt 1S recogni zed as white dirt
by visual observation (so-called corrosion). Al though such dirt can

be renmoved by a c[08®6ing process, it causes contam nation of a

cl eani ng _apparatus and thus should be 20 suppressed as nuch as

possi bl e® [0008] With respagiite ajghrasnivbsiaipler peetha magsetie diskdRvi thaese

circunstances_and has an obj.ect to provjde.a netic di sk ass
T Bons o8

substrat e miRETEUE IS HATHIRPAHEEC B3 PeSEUCEhagr S Samalbuiiafe f or
a magneti ¢ dsknith bibdagR L LEAELE T8, DBl RoaSs ARy ae

side thereof as a rfecording surface while preve ng the”occurrence

of corrosi opmigeditd PR eEEcs 86dls BraNBEIRGdicth hashBagens sk at e.

Further, this invention has an object to provide a magnetic disk with
hi gh r ecor dipnapessimgidogt, tdiztr coatn etese  dm pgirtionlar,si id efftdimt émhckisvarthe cost
recording surface 4 while preventing the elution of a substrate
form ng! gonﬁmw bé(rﬂilnlﬁ@gﬁﬁ@ﬁ?@l@"%ﬂ%@hﬁ@cﬂ@@%@ﬂ%&%ﬁéh% gdthmetic
magneti c disk.. Means,for Solving the Problem 5[ 0009]

Accor di ng tgu[fﬁg%rqqg\pgﬁﬁ@ngv?rﬁg@g I8¥€l.nr ovi ded a et hod of

manuf acturi ng a R 9{)i c disk glass substrate, conprising a main
surface polishing step of polishing a glass substrate having a pair

of main surfaces, |ifgMRédhtintd) akRegiaBd Bf 8 Wdgnesc BRkighYstaibsiaR, us@isn
surface polishing is applied to one of the main
often made of an aluminosilicate glass containing an alkali metal such as
15 sodium or lithium. Such an alkali metal is eluted on a substrate surface
depending on environment.  If the alkali metal is eluted on the substrate
surface as described above, it is recognized as white dirt by visual observation
(so-called corrosion). Although such dirt can be removed by a cleaning
process, it causes contamination of a cleaning apparatus and thus should be
20 suppressed as much as possible.

[0008]

This invention has been made in view of these circumstances and has
an object to provide a magnetic disk glass substrate manufacturing method that
can obtain a glass substrate for a magnetic disk with high recording density

25  which uses only one side thereof as a recording surface while preventing the
occurrence of corrosion, and to provide such a magnetic disk glass substrate.

Further, this invention has an object to provide a magnetic disk with high

recording density that can use only one side thereof as a recording surface



10 surfaces of the glass substrate so that the one main surface has a
predeterm ned arithnetic nean roughness (Ra), and main surface
polishing is applied to the other nmain surface of the glass substrate
so that the other main surface has a roughness which is higher than
the arithnmetic nean roughness (Ra) of the one main surface and which
is |low enough to prevent a conponent 15 form ng the magnetic disk

gl ass substrate frombeing eluted fromthe other main surface. [0010]

According to thi in.. i rf.ace polishing st t he
i sur fac i8R Site elibl B FBs 2l AR find famhgtn 2b8 % aledfisse
| ow enough t UrddiGingl el gpnmponent form ng the
magneti c di srﬁetgﬁgggﬁg@bst ray@é@h%ﬁg@%rp%ﬁt‘aﬂgﬂi S possi ble to prevent
the elution of the substrate form ng conponent fromthe nain surface
not intended to be used as a magnetic recording surface and thus to
suppr ess t héearsuor 8alvingdthedoblesi on on the surface not intended to

be used as the magnetic recording surface. 25[0011] Accor di ng
to this Pnventi on&)qoﬁ]are is provided a nethod of manufacturing a

magneti c di sk glass_substrate,. conprising. a in surface. polishin
step of poli shi ngiﬁcﬂﬁ%’stogﬁ’ﬁéweﬂ‘ H 9(“’2’3 Péo‘rﬂﬁ?fﬂ aé?ethﬂ‘gﬁf E’@FP%&&%Q
wherein, ingt I Hi | i.shi ; j

pol  shi ng 14 MaafRichisi s SAGRRE coritiheds B TBALCHSILRES step of
substrate s%gtfétﬁﬁg hhffaddRbIRETR FalidRs pal@$ nftih SliifdduEeivherdi® an the main
roughness (Ra) required for magnetic recording, and nmain surface

pol i shi ng i sudppd pelshing sthp, wamesurfaae pofishin@ tceapdiietihe ogk @f thesmbst r at e
so that the 5 other main surface has a roughness which is higher than
the ari fAnettdacrsef the Giassssbsiatg)soghat the dwenaigisyrfage 1ag@ and whi ch

P ok g one Sl BBSS Bio Pl Bt b BT oo T SOl el ©
surface int ggg@éh {oqhg%m@%ﬂaiﬁ%_uﬁaéggg@@ %s;s %&%%FQ thﬁlﬁgﬁegﬁtﬁepﬁﬁinan

arithnetic n roughness require et1C recor

further, it suFagwhras Blréudithdes ufdH istHighed b @2 DfthihbBee MeBntrbadithess
form ng conponent fromthe main surface not intended to be used as a
magnet i ¢ r e¢Badofrige suefragie sarfdce hog whchsiagw essugh® pregentrecarepodent
corrosion on the surface not intended to be used as the nagnetic
recordi hg sfRir@theimpgratis disk glass subsirate dofnlpeiag iebuited §rmgihgsher main
substrate manyfacturing nmethod according to this invention, in the
mai n surfacé&Y %&%shing step, it is preferable that the nunber of
times of main sur@@qg polishing for the other main surface of the

gl ass substrate i sn%ller t han the nunber of tinmes of main surface

pol i shing for theAccording to this method, in the main surface polishing step, the main

surface polishing is carried out so that the roughness becomes low enough to
20  prevent the elution of the component forming the magnetic disk glass substrate.
Therefore, it is possible to prevent the elution of the substrate forming
component from the main surface not intended to be used as a magnetic
recording surface and thus to suppress the occurrence of corrosion on the
surface not intended to be used as the magnetic recording surface.
25 [0011]
According to this invention, there is provided a method of manufacturing
a magnetic disk glass substrate, comprising: a main surface polishing step of

polishing a glass substrate having a pair of main surfaces, wherein, in the main



20one mai n surface of the glass substrate. According to this method,
it is possible to achieve cost reduction and so on. [0014] In the
magneti c di sk gl ass substrate nmanufacturing nmethod according to this
invention, it is preferable that the roughness | ow enough to prevent
the 25 conponent form ng the magnetic disgsk gl ass substrate from bei ng
eluted fromthe other main surface is 5.0nmor less. If the roughness
of the other main surface is 5.0nmor less, at least final main
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surface of the g e ‘maln ace pol1shing step.

[0015] In theirfaBesst ihe Phsisullstate soHpat iRl ehd A Aftddeinag dmeiMPfetic

according to this invention, it is preferable that the nmain surface
pol i shi ng i sneawptdugtiness (R rBquire fivaimagsetié eserdingtdrel phassurigbstrat e
so that the arithnetic nmean roughness (Ra) of the one main surface
becormes 0. 3@isking iearplieddo tiwg other main syfagesofjhe plasatsubstraiasotthat the

tic_di | as; trat factur.i th di to thi
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is provided gutratet ddmshridnt Wramsy Hedshg R d@e@fags SuiRdidte Of main

surfaces, wherein one of the main surfaces has 15 a predeterm ned
arithnetic nmean r {glhess (Ra) and the other main surface has a
roughness which is higher than the arithnmetic nmean roughness (Ra) of
the one main surf Aceording tarhisinetbod.otie erainghrface iptendedtio dedsegasent
form ng 10 magnetic recording surface has an arithmetic mean roughness required for
magnetic recording and, further, it is possible to prevent the elution of the
substrate forming component from the main surface not intended to be used as
a magnetic recording surface and thus o suppress the occurrence of corrosion
on the surface not intended to be used as the magnetic recording surface.

15 [0013]

In the magnetic disk glass substrate manufacturing method according to
this invention, in the main surface polishing step, it is preferable that the number
of times of main surface polishing for the other main surface of the glass
substrate is smaller than the number of times of main surface polishing for the

20 one main surface of the glass substrate. According to this method, it is
possible to achieve cost reduction and so on.

[0014]

In the magnetic disk glass substrate manufacturing method according to
this invention, it is preferable that the roughness low enough to prevent the

25 component forming the magnetic disk glass substrate from being eluted from
the other main surface is 5.0nm or less. If the roughness of the other main

surface is 5.0nm or less, at least final main surface polishing does not need to

be carried out for the other main surface of the glass substrate in the main



the magnetic disk glass substrate frombeing eluted fromthe other
mai n surface. According to this structure, only one surface can be
used for a magnetic 20recording layer in the state where the
occurrence of corrosion is suppressed on the surface not used as a
magneti c recording surface. [0018] g According to this
invention, there is provided a nmagnetic di sk glass substrate having a
pair of main surfaces, wherein one of the main surfaces has 25 an
arithnetic nean roughness &Ra) required for nmagnetic recordi ng and
the other mavh2EtPPRIEGEEP, roughness which is higher than the
arithmetic mean rﬂﬂg@@ess (Ra) of the one main surface and which is
| ow enough to prevent "elution of a conponent form ng the nmagnetic

di sk gl ass substr & fhe MaGRSIRE digk gldsé Subdtiate Hldnudcitivthg MmBtHoleacebaligy to
where the occurrence of corrosion is suppressed on the surface not
used as a ndbisétventioecibisdiraigrable tlzatahe main sufmregidibkingds apgellddze the
one-side _magnetic recording |ayer that can exhibit required

char act ePi stanegnaipcyifare shiNesdiats substatksathesihf aghmetie mean raughnessn
conpri ses at Ifﬁé a _nma neti% regording Lﬂ%ﬁr formed on the one main
surface of tHe %ﬁéWP ANSKTTaPe S6CANBE Pr30nd1 07188201 In the magneti c
di sk accordi ng to(%h% invention, it is preferable that at 10l east

t he magnetic reco[ |nz | ayer is formed on only the one main surface
of the magnetic ditskpaifeadiethsthbahggidiclfoidgiasdsidstiate rRhtiRring
conponent elution preventing layer is fornmed on the other main
surface of thethodgoedrdingdo shis ghvesdors tbiitar abmpridéea Stapsdiridésiffiog theng
conmponent el ution preventing layer is adapted to prevent elution of
t he conpBnemneferimsHifach el hegnegnalicdligkglgsusebstimés by pptga aufayoRic]
According to.this structure, the substrate form ng conponent el ution
preventi ng W&V@Lmﬁﬁﬁﬁpgd to prevent the elution of the conponent
form ng the nagnegjq Fisk gl ass substrate is formed on the main
surface of the magn c 20di sk gl ass substrate. Therefore, when the
ot her mai n surf acac@drdineo Mg MRlengiof] tﬁ!éregb%?&/iéé%trﬁaﬁgtn%ﬁs@%ktdfr&s _
roughness | ow enough to prevent the elution of the conponent Torm ng
t he magnet i culdstsdte dlasimy sspdisof mtim, surtaces, wiessinbdre ¢fahé mdiheoriiteacias
the elution of the substrate form ng conponent fromthe main surface
and t hudst o afRipgelermingg mridysetiacan conatuese (Be) ot thesither mainteface

surface not ,used as C . .
has a roughness which is higher than the arithmetic mean roughness (Ra) of

the one main surface and which is low enough to prevent a component forming
the magnetic disk glass substrate from being eluted from the other main surface.
According to this structure, only one surface can be used for a magnetic
20 recording layer in the state where the occurrence of corrosion is suppressed on
the surface not used as a magnetic recording surface.
[0018]
According to this invention, there is provided a magnetic disk glass
substrate having a pair of main surfaces, wherein one of the main surfaces has
25  an arithmetic mean roughness (Ra) required for magnetic recording and the
other main surface has a roughness which is higher than the arithmetic mean
roughness (Ra) of the one main surface and which is low enough to prevent

elution of a component forming the magnetic disk glass substrate. According



25a magnetic recording surface. [0022] According to this invention,
there is provided a magnetic disk, conprising a magnetic disk gl ass
substrate having a pair of main surfaces, and 8 a magnetic recording
| ayer fornmed on the nagnetic disk glass substrate. At |east the
magnetic recording |layer is formed only -on one of the main surfaces,
whi ch has an arithnetic nean roughness (Ra) required for nmagnetic
recordi ng, of the nagnetic disk glass substrate. A substrate form ng

i. i | is f d he .oth i
curTace ana P DS BRBE S M DehenPltp bs oo B hBRRR N T hepthe
magneti c di g Bbagas4 st L??éoeas & tic recordi @EE%&H M9s E)BSQBI'eStP realize

structure, the substrate form ng conponent elutron prevénting Tayer

adapted to pré&wesidetirayivtrésitding 14 testmaansmbif refidfcidiacteristics.
10magneti c disk glass substrate 1's fornmed on the main surface of the

magneti c di sk gl af¥1®libstrate. Therefore, it is possible to block the
elution of the substrate form ng conponent fromthe main surface and

thus to Suppress PHBAGREGHTNREOHIING & tbsingANtEM gaepringsfaideashet used
as a magnetic recording syrface. In this case, the roughness of the
mai h surt acd dRTR kel yTmarion Mo RAn & e R CoRpefiE
el ution preé%i#}g)s{r er is fornmed, of the magnetic disk glass
substrate i s preferably 6nmor less. If the roughness falls within
this range, it is[quegsible to effectively suppress the occurrence of
corrosion. [0024] In the magnetic disk according to this invention,
it is preferabl e trhhe magnidsiidisaccatding bo thinigveatiqro itén preféérableahat at
preventing | ayer has a thickness of 4nmor nore. Wth the thickness
of 4nm &P nipast tha magneiseicpiding @yebisdeimed euphiydheane sidie surfage efbe
substrate formn

In the nagné‘ﬁqqpegpg%r&p %%‘%q%bgtegﬁﬂﬁé%ﬁﬁ%}%{%?ghﬁ%g%om 8'8‘%‘%%‘3@1"‘5’& e
e S R B 5P g8 BRSSOl AR D4R s
substrate. The substrate forming component elution preventing layer is
adapted to prevent elution of the component forming the magnetic disk glass
15 substrate.

[0021]

According to this structure, the substrate forming component elution
preventing layer adapted to prevent the elution of the component forming the
magnetic disk glass substrate is formed on the main surface of the magnetic

20 disk glass substrate. Therefore, when the other main surface of the magnetic
disk glass substrate has the roughness low enough to prevent the elution of the
component forming the magnetic disk glass substrate, it is possible to further
block the elution of the substrate forming component from the main surface and
thus to further suppress the occurrence of corrosion on the surface not used as

25 amagnetic recording surface.

[0022]

According to this invention, there is provided a magnetic disk,

comprising a magnetic disk glass substrate having a pair of main surfaces, and



In the magnetic disk according to this invention, it is preferable
that a 9 disk warp preventing layer is forned on the substrate

form ng conponent elution preventing layer. [0027] In the magnetic

di sk according to this invention, it is preferable that a 5
protective |ayer adapted to be forned orgthe magnetic recording |ayer
is formed on the substrate form ng conponent elution preventing |ayer
or the disk warp preventing layer. [0028] In the magnetic disk

Ehr oknees 1 o inaRetd VRBld Ahayb ek ReR o E RitgRelic Blibided aPbie, hLe
formed on the,QthemagRbic RHEbfRGEIAERIsTIHAE %ﬁn%a%%e%fhﬁémaﬁ%mﬁégg

to this structure, the filmstresses on bot in surfaces are

bal anced so whiet hag ah arifpsstidiheat eolRhpRES H8a)watjirdtdfod nddhetidesteeding,
di sk. [0029] 15According to this invention, there is provided a

met hod of nfdiieamagneimdisk glgasubstirates kAsobphrateifogniag cagpenént aitiio
substrate obtai ned through a nmain surface polishing stedp of {())ol i shi ng
q

a gl ass SubSYPURWNERNERF RIPEF ENJhe pHies Maih pHdaGe andisAdapiasio prevent

e e SSHET A BBl ey R Fed R gl S L o
20mai n surfaces. kﬁ%@ﬁL According to this invention, there is
provi ded a nmethod o nuf acturing a magnetic di sk conprising a

magneti ¢ di sk subatediimgabttiis Redciubs, abg BulBstrab forflivid 86RpHedritehitod
step of polishing a glass substrate having a pair of main 25 surfaces
and at | eastprevemiiggéayies adepieddd pieveaythe dlotioredf the componagifetmingdhs k
substrate, the nethod conprisin forniégjg@at | east the magnetic

recordi A§ | &YRGNEHA disk Jasmzibstraieis fergiad Quitearaln igce of engagertia he
logcg ggiagt ? rk{qigs?ﬁ, %La)esﬁgpezt rﬁe?ef%?er, rl’glsn 80&3‘?8@‘%6‘ %Q)tck%éj tefu?lgn ¥ ﬁ%ent 'ng
substrate forming component from the main surface and thus to suppress the
occurrence of corrosion on the surface not used as a magnetic recording
surface. In this case, the roughness of the main surface, on the side where the
15  substrate forming component elution preventing layer is formed, of the magnetic
disk glass substrate is preferably 6nm or less. If the roughness falls within this
range, it is possible to effectively suppress the occurrence of corrosion.
[0024]
In the magnetic disk according to this invention, it is preferable that the
20  substrate forming component elution preventing layer has a thickness of 4nm or
more. With the thickness of 4nm or more, it is possible to obtain a sufficient
effect as the substrate forming component elution preventing layer.
[0025]
In the magnetic disk according to this invention, it is preferable that the
25  substrate forming component elution preventing layer is formed of titanium
alone or a titanium alloy.

[0026]

In the magnetic disk according to this invention, it is preferable that a



10 conponent form ng the nmagnetic di sk glass substrate from bei ng
eluted fromthe other main surface. [0031] According to this nethod,
the substrate form ng conponent elution 5 preventing |ayer adapted to
prevent the elution of the conponent form ng the nagnetic disk glass
substrate is formed on the main surfacegf the nagnetic disk gl ass
substrate. Therefore, it is possible to suppress the elution of the
substrate form ng conponent fromthe nmain surface and thus to

suppress the,, r f oSl 0 a
magnet o oy ReE P ERis FrRodh IS PHRATS RS BB PR e
met hod of n@mf@?rggé,ﬂg‘ daygnetic disk glass substrate 15 according
to this invention, in tﬁe mal n surface polishing step, main surface
polishing is appl[®@7{0 one of the main surfaces of the glass
substrate so that the one main surface has a predetermned arithmetic
mean roughness ( Rb)theanagnadicrdiskuadcacdingtd thishinmgniicn, dpppiederable thaka

ot her main surface of the ?l ass substrate so that the other main
surface Ras PAOIEBINFHA¥YRAARTIRhIG ke farmed onttha mnaumetin eecarding hassr s ioeaad

roughness (Ra),, of e.one main surface and which is | ow eno to
revent s comBR bR RTAIRY R hRaRaa AR LR Gingdessd s FREHER ieth,
being elute ré\fe‘ﬁ'ﬁhyf%e?t her main surface. Therefore, it is possible
to prevent the elution of the substrate form ng conponent fromthe
mai n surface not fjomeghded to be used as a magnetic recording surface
and thus to suppress the 25 occurrence of corrosion on the surface
not intended to bk heedagreticltisknampoading ta tdoindémtpns tiid peferap@dBaia | n

t he magnetic dj sk gl ass substrate according to this invention, one of
11 the ffi nieatlpyerabickaassiopred endhaPRe dain sunhags ard Al laverghiskagss

(F) o, gt TG, o AR EE R BeE AR
by SR R SRTAI 1 4f e o ot 22
it is possibbssible torsepgiiss iWeping of the magnetic disk.
[0029]
15 According to this invention, there is provided a method of manufacturing
a magnetic disk comprising a magnetic disk substrate obtained through a main
surface polishing step of polishing a glass substrate having a pair of main
surfaces and at least a magnetic recording layer formed on the magnetic disk
substrate, at least the magnetic recording layer being formed on only one of the
20 main surfaces.
[0030]
According to this invention, there is provided a method of manufacturing
a magnetic disk comprising a magnetic disk substrate obtained through a main
surface polishing step of polishing a glass substrate having a pair of main
25 surfaces and at least a magnetic recording layer formed on the magnetic disk
substrate, the method comprising forming at least the magnetic recording layer

on only one of the main surfaces and forming, on the other main surface, a

substrate forming component elution preventing layer adapted to prevent a



elution of the substrate form ng conponent fromthe main surface not
intended to be used as a nmagnetic recording surface and thus to
suppress the occurrence of corrosion on the surface not intended to
be used as the magnetic recording surface. 10[0034] In the magnetic
di sk according to this invention, at |eagt the nagnetic recording

| ayer is formed only on one of the main surfaces, which has an
arithnetic nean roughness (Ra) required for magnetic recording of the

magneti c di Vi:NQ,: i e i, C and
- T5subst rarg TR B BT Bk i B B PR o PR S LR R "o
the other mahe o haGil sufh&s substrate form ng conponent el ution

preventing layer is adapted to prevent elution of a conponent form ng

the magnetic di sk[@3$s substrate. Therefore, it is possible to block
the elution of the substrate form ng conponent fromthe nmain surface
not used as a magRecdidingodhigimethedys thasebgibatariarming somposemalelds t he
occurrenge of cor_rOﬁi on on the surface not used as the nmagnetic

recordi ng s@AEERWENI[EEs0aRcs tﬁﬂ@l‘@(ﬁ”ﬁ}te bR a%thaquowoae igHBINAdhai sk

di iy . . . ‘ ¢ he
20Cor 3l ¢ ke AP R SRR il LD P RAEhEGs
di sk glass %‘i’e@@él?ﬁ &J&Qﬂa?é.neﬂwérﬁfo%‘,gﬁsgo%b@ té‘éb?ﬁr‘é‘%smﬁ’é bl%ﬂb@gf feeP
of polishing a glass substrate having pai r of e mal n surfaces,

and for m ng,substratedo@iingcombnestirdragits mairsslrfddeadrri thas W BepgresEvRENt
elution preventing |layer adapted to prevent a conponent formng 12
t he magnet i ®@cdig&ned efswroglontarathe surfane bet uspdedsia ethgnetioreduediogher
mai n surface. Therefore, it is possible to block the elution of the
substrat'@ fSHHPAY conponent fromthe main surface not used as a
magneti c recording surface and thus to suppress the occurrence of
corrosion on the surface not used as the nmagnetic 5recording surface.
Brief DescrimdifckpdrRE IhgtiPrawi ngs [0036] Fig. 1 is a characteristic
di agram show ng a rel ationship between the 10 arithnmetic nean
roughness (Ra) of[om3gl ass substrate forned of an alum nosilicate
glass and the elution anount of an alkali nmetal which is a conponent
form ng the gl asslrstiiegnethod of manufacturing a magnetic disk glass substrate

15 according to this invention, in the main surface polishing step, main surface
polishing is applied 1o one of the main surfaces of the glass substrate so that
the one main surface has a predetermined arithmetic mean roughness (Ra),
and main surface polishing is applied to the other main surface of the glass
substrate so that the other main surface has a roughness which is higher than

20  the arithmetic mean roughness (Ra) of the one main surface and which is low
enough to prevent a component forming the magnetic disk glass substrate from
being eluted from the other main surface. Therefore, it is possible to prevent
the elution of the substrate forming component from the main surface not
intended to be used as a magnetic recording surface and thus to suppress the

256  occurrence of corrosion on the surface not intended to be used as the magnetic
recording surface.

[0033]

In the magnetic disk glass substrate according to this invention, one of



Fig. 2 is a diagram showi ng a specific sequence of manufacturing
processes of a magnetic di sk glass substrate according to an

enbodi nent of 15this invention. Fig. 3 1s a schematic diagram
showi ng a visual inspection apparatus for automated opti cal
i nspection. Fig. 4 is a charactefjstic diagram show ng a

rel ati onship between the thickness of a substrate form ng conponent
elution preventing | ayer on a glass 20substrate fornmed of an

om0 11 S ] 855 B LR R e BT ) o "
di agr am shoho Gt RAG R SURAC Rds & RUGHHEUE Wtich i@ hihorRaRetbarlimbic

according to the enbodi nent of this invention Carrying
Qut the I nvanéaroroughfddd (Ra) of the ofdemaimietae, arawlieh adiowestiough tb hi s
invention will be described in detail wth reference to the
acconpanyi ngreventiarepsponest forming the Inmagnisitis diskaias medisiratesframrsieg i al
of a magnetic di sk gl ass substrate, use can be nade of an

al uri nos?l i Ehied épaw,e ofheigaain sHEage as Ehergiaseribisinassiietogirayant the t he
i ke. In par inosilicate glass, can be prefer

because |+ oSt ine e UMl cora@iamaRa B el SuRate BorBtondea
magnetic Sdiygkeglsay %S%Jmégﬁﬁgtﬁrge%@ﬁtdoﬁ%%ﬁde%ﬁﬁd tﬁﬁé‘?{?% refBypd surfaces

t hereof and I n substrate nuf acturing processes of
a magnetic dicsHrrgh@sst condsionadretheRLHHEE nBf PEeBBE30 BUGRedsVhé Aidgaktic
Processi ng Process and First Lapping Process; 10End Portion Shaping
Process (coreemdipgotdasefor formng a hole and chanfering process for
form ng chanfered faces at end portions (outer peripheral end portion
and/ or i'Hner peri [1¥8fhl end portion) (chanfered face forning

DT orerhi omaC o TR e RAEC Siooldtio KPR ) P ismbr g ad ot
Surf ace Pol irgl8Aofs a8 eSforkEhichly d5a8 oPRSARGNRRk 5L Rehidt RSE55ES) ;

and Chem cal Strengtheni ng Proc
arithmetic mean roughness {(Ra) required for magnetic recording of the

magnetic disk glass substrate having a pair of the main surfaces, and a
15  substrate forming component elution preventing layer is formed on the other
main surface. The substrate forming component elution preventing layer is
adapted to prevent elution of a component forming the magnetic disk glass
substrate. Therefore, it is possible to block the elution of the substrate forming
component from the main surface not used as a magnetic recording surface
20  and thus to suppress the occurrence of corrosion on the surface not used as the
magnetic recording surface.
[0035]
The method of manufacturing a magnetic disk according to this
invention comprises forming at least a magnetic recording layer only on one of
25  the main surfaces of the magnetic disk glass substrate obtained through a main
surface polishing step of polishing a glass substrate having a pair of the main
surfaces, and forming, on the other main surface, a subsirate forming

component elution preventing layer adapted to prevent a component forming



[ 0039] Her ei nbel ow, the manufacturing processes of the
magnetic di sk glass substrate will be described, respectively.
Further, a description will be given of a manufacturing process of a
magneti ¢ di sk using the nmanufactured magnetic 20 di sk gl ass
substrate. The order of the respective ppocesses may be appropriately
changed. [0040] (1) Material Processing Process and First Lapping
Process First, in the material processing process, a plate-like glass

I 0 T L e e R T e R i A it T
a fusion metiadetfd Mds pbeli@4aBRIck m@embhg,@t@ faRuat @rfig&drfaneht

the press nethod Is us d anong these netho ate e gl'ass

can be manuffaeh ueetart surive s ised a4 a[rhédhdtic recordingl durfaBe ahtinBiis to
| appi ng process, lapping is applied to both main surfaces of the

pl ate-1i ke gluppsstihe petyrasiceail gongsian dinghe shdperingl used dsabe nmagriedc .
The | appi.ng can be carried out using a doubl e-side | appi ng nachi ne
enpl oyi n§ a "spATdiINEtMKiCBear mechani smwith the use of al uni na- based
free abrasive particles. Specifically, the lapping is carried out by
pressing | appi ng surface pl ates onto both surfaces of the plate-Ilike

gl ass from k supplying a grinding fluid
containing t f@ggﬁ%@ﬁg(glt@)%@p%@#l ¢les onto the main surfaces of the

pl ate-1i ke gl ass, m@%rel atively noving themto each other. By this
| appi ng, a 10gl ass substrate having flat main surfaces can be

obt ai ned. [0042] F{@R) iEadhBoatératic Srgameshemines sela@iarshipbatmweeadise f or
formng a hole and chanfering process for form ng chanfered faces at
end por fl Pon@rittsuetia mpap rpHENgss €Rd) Yo tlpen subrlrate fiumedafiapher al end
portion) (chanfered face 15faor rocess)) . he. coring
process, us@ﬁﬂ"'nf’ﬁl C &fﬁ&ﬁeﬁﬂdémﬁfﬂftﬁaﬁ%%f?*af ﬁml'ﬂ&?fwh'ﬁﬁ '§ Aner
hole is for i the gl ass substrate, thereby
obt ai ni ng aﬁsgﬁ%hiagtrfgﬁﬂhg%e s%rsgtﬂséﬁét i the chanfering process,
grinding is applieg. bas arid dgramrswmgoa%babm@a@lqu@:@@ A g rfaQutiey

peripheral end face using anond 20gri ndstones, thereby carrying out
pr edet er m nedoaeisaes ef & ntpgnp004dBK gie(é&)s@etratacbdcapimg\ga &1 emdediment of
15 this invention.
Fig. 3 is a schematic diagram showing a visual inspection apparatus for
automated optical inspection.
Fig. 4 is a characteristic diagram showing a relationship between the
thickness of a substrate forming component eluticn preventing layer on a glass
20  substrate formed of an aluminosilicate glass and the elution amount of an alkali
metal which is a component forming the glass substrate.

Fig. 5 is a diagram showing one example of the structure of a magnetic

disk according to the embodiment of this invention.

25  Mode for Carrying Out the Invention
[0037]
Hereinbelow, an embodiment of this invention will be described in detail

with reference to the accompanying drawings.



In the second | apping process, second lapping is applied to both main
surfaces of the obtained glass substrate in the sanme manner as in the
first 25| apping process. By performng this second | appi ng process,
mnute irregularities, surface danages, cracks, and the |ike forned
on the main surfaces in the previous prggesses are renoved and the
surface roughness thereof is further reduced than that in the first

| appi ng process, so that it 15 becones possible to conplete a

[o0aa) (4) End FalbHEPRERT ML A0S ol SR RS b ik O ayang®e
process, th%s@%a‘?ﬂbd%éb@B?Eﬁ'al&ﬁ‘iﬁoélﬁé‘eﬁe Hﬁsteﬁ'@oéj% gRes) B@Fo@lhcﬁ[%

face of the glass substrate are mrror-polished brus polis

met hod. | n tdwss, evitatlikeas lppdrtistian thabiuashosicass glagé esn b eefarmbljpe
made of, for exanple, a slurry (free abrasive particles) containing
ceri um oxi deisgdroesavee haar belcbsmi@yly shiesgibaded ave itwahi phvidg apnageaiis,
contam nant s kr@mages 10 and cracks on the end faces of the gl ass

substrat @ archsk @asyebsiigia axgelienindlainassob & ain S%‘Wﬁ%celjl thgreod ﬁB@frP ate
are fini she% bg % Stt te that can prevent precipitation of sodium or
pot assi um i i V St \ﬁBg d cause corrosion. [0045] (5) Main Surface
Pol i shi ng Process{dsg Fst pol i shing process) 15The first polishing
process is first éarr ed out as a nmain surface polishing process. The

first polishing pneesstirgprBtesesof thabgn@iclisk §hass stisstrAamictide
cracks and strains remaining on the main surfaces during the

above- nent i @riecessan sstage Maigji! RgogrsstgsBiesesmand birstdrappinguirocess;
pre-stage roughness adjustment for creating a surface roughness in a

final pdPi stﬁﬂﬁ’gp%ié? GPeRd ATACeSH €ofing E’Eocﬁ§$ f%rﬁprﬁ@ng,adlﬁé%@nd chamiaiing
surtaces ar g DS 0o HRA0 A AL AL IR RE B °
Ceri um oxi de,ahyasid6r tﬁﬁéﬁﬁé%'p?t%réi%ﬂd%nﬁﬁ‘(’c@a?nf@r&f)ﬂa'cé%Wn@ﬂ%%ss));
Second Lapping Process; End Face Polishing Process (outer peripheral end
portion and inner peripheral end portion); Main Surface Polishing Process (first
15 and second polishing processes); and Chemical Strengthening Process.
[0039]
Hereinbelow, the manufacturing processes of the magnetic disk glass
substrate will be described, respectively. Further, a description will be given of
a manufacturing process of a magnetic disk using the manufactured magnetic
20 disk glass substrate. The order of the respective processes may be
appropriately changed.
[0040]
(1) Material Processing Process and First Lapping Process
First, in the material processing process, a plate-like glass can be
25 manufactured by a known manufacturing method such as a press method, a
float method, a downdraw method, a redraw method, or a fusiocn methoed using,
for example, a molten glass as a material. If the press method is used among

these methods, the plate-like glass can be manufactured at low cost.



[ 0046] 25In the first polishing process, polishing is carried out so

t hat the roughness becones | ow enough to prevent a conponent (e.g.

al kali nmetal) formng the glass substrate frombeing eluted fromits

surface (surface to be provided with no magnetic recording |ayer)

opposite to its magnetic recording 16 gyrface. [0047] The

present inventors have paid attention to a relationship between the

arithnetic nean roughness (Ra) of a main surface of a glass substrate

and the 5 eIution[&il? conponent form ng the glass substrate. Fig. 1

is a characteristiC Jiagranlshomjng a relationship between the

arithmetic nmean r gygg: g f

alum nosilicate g?gss a%@aéﬁgbéﬁ%¥%gﬁbg§®82%Qgﬁkﬁﬁﬁé%@g I ngﬁg ﬁﬁ?ch

i's a conponeahé pf=ae-itke glasbethgtedyobsalhink radiek-shigped Hlass Bes@mehivee! | The

mean roughness can be obtai ned by nmeasuring, for exanple, a 10

measur enent lapginenanbeaarmeerhusingaa dovibletsice [rppiol umdchineémpBFR5H6

pi xel s using an atom c force m croscope. The elution anmount of the

al kal i met alPlangiaiygssr sneghapis(t With thenwimef alpaiacrrddiamaprasive pedislas

test in mhig? th @} sslsubstrate.izﬁfégosed.tq an. 80C,. 80% ?H

envi ronment R5FFE a@%‘? appnprspaTieg 8&?%‘%?8"'{‘%”%%8?3 gronto

| um nescent 1 i f ) 3 A
BRPESTRRs dfthd Bllﬁféaﬁké %lgg% fBmltAg fulpgrQPgﬁd oL} oS Q@@peléﬁ@ a

obt ai ned by neasuring the ass s rate a he corrosi bn

usi ng an optgrig@ingMiued esaaipehy H30RkermEasive pakicR)ontd tHeSmalnkiir2ees enthe
spot” is induced by the al kali conmponent that is diffused to a

surface of thmedkagssubsd reidieveliumoviogdberaltiecath othenf By Kas lapping, a
diffusion in the high-tenperature, high-hum di tg envi ronment .
Ther ef ofl8, &HassraiDsliAiehaviio s Ia sedaess cape §oiaadeases, the
corrosion resi staf@ﬁﬁgecreases. [ 0048] As seen fromFig. 1,
when the arithnet an roughness (Ra) increases to a certain |evel,

t he corrosi i | r , i
Foughnesses Ehard SPeREThaging ISt colNEFb G fof Kbk and, ¢
conponent f @haiigrindsroBbasr fdthnid eldnfcRasr@deoat BRY Poltitavledee, the
present inventors have found that, in a glass substrate for a
magnet i ¢ di gleripbdanat edd portiosandrihyerqresiphe e entl eodiin) dchamfemcdiade ng
surface, a surface of the glass substrate, which is not intended to
be used!8s OFHEBSPHGE§SBuUrface, should also 17

In the coring process, using, for example, a cylindrical diamond drill, an
inner hole is formed at a central portion of the glass substrate, thereby obtaining
an annular glass substrate. In the chamfering process, grinding is applied to
an inner peripheral end face and an outer peripheral end face using diamond

20 grindstones, thereby carrying out predetermined chamfering.

[0043]

(3) Second Lapping Process

In the second lapping process, second lapping is applied to both main

surfaces of the obtained glass substrate in the same manner as in the first
25 lapping process. By performing this second lapping process, minute

irregularities, surface damages, cracks, and the like formed on the main

surfaces in the previous processes are removed and the surface roughness

thereof is further reduced than that in the first [apping process, so that it



be polished to an arithnetic nean roughness of a certain |level, and
have conpleted this invention. [0049] That is, the gist of this
invention is that, in a main surface polishing 5 process, nmain
surface polishing is applied to one of main surfaces of a gl ass
substrate so that the one main surface hgs a predeterni ned arithmetic
mean roughness, and main surface polishing is applied to the other
mai n surface of the glass substrate so that the other nmain surface

(Re) “of *t ho BRamieist QMo kBBl nehSfba b §R5P A AR
conmponent f o paR8s e sHEIRgLI C di sk gl ass substrate from being eluted
fromthe other main surface, thereby suppressing the occurrence of

corrosion on the fap44@ce, not intended to be used as a recording
surface, of the glass substrate for a nmagnetic di sk which uses only
one side thdfpbhd &ace Pelighirg Peogessor di ng surface. 15[ 0050]

Therefore, in the first polishing process, polishing is applied to
the mai n9surfaces! 'b%"et‘fﬂéfac%Poi’% Procges.4he oHieE PrEPRRahen (gt?@ﬁr?é'ﬁiéh%f

%ﬁlgﬁ: o praiebRel sk ac hst SHRURURRT b BRES i riubrh
sk olass ssiinghnddie ROARUIBRCSS oHiRN, LorAsRM LAGED sB RAFKEN

the elution’o conponent formn netic

substrate i snadeosf, taXBhRle, 2 MY Gfed Aasive Paktitics) EBARAGTIRg bymaﬁ@kwleng
polishing to the surface opposite to the magnetic recording surface

so that the ahragivenparticleseaBy thisighddase pdishagf prbeessresntaminaniguigmages,
prevent the elution of the conponent form ng the nagnetic disk glass

substraf8, 2odicradsssipmng f@%%@?ﬂb?@éﬂﬁst%%%@uﬁrﬁ EPReved se H’W&Q and
th f t d t
Qo f e eSuot ks e GRSERIBAR oS phR e i Bl SRR ke Pl awc%'taﬂon
di d t
ocordi na JeRsedim R IR P RBul st BEF B 20 ﬁgnﬁ?gﬁe'sﬁ

(final polishing poaspss) Then, the second polishing process
is carried out as a final polishing process. The second polishing
process is #5jpMereSgfadedtoliahimg Rrocésmifisst polislying poovessf bot h mai n
surfaces, which is intended to be used as a recording surface, to a
mrror 38rface stah@firstRolishingpisass fsdirsiktarried Eﬁb%se@@a”ﬂrﬁwﬁa%rface

vy 25 P L D R SRl el
o Shees, “SopE Yt e SuERS SRR R R AR B
oxi de abras lab@v@ﬂ’fém@h@@tw&@@gbnaﬁmﬁg ptdcebsdPan$ i) NGRS S1ade0052]
roughness adjustment for creating a surface roughness in a final polishing
20 process. In this first polishing process, the main surfaces are polished using a
double-side polishing machine having a planetary gear mechanism with the use
of a hard resin polisher. Cerium oxide abrasive particles can be used as a
polishing agent.
[0046]
25 In the first polishing process, polishing is carried out so that the
roughness becomes low enough to prevent a component (e.g. alkali metal)

forming the glass substrate from being eluted from its surface (surface to be

provided with no magnetic recording layer) opposite to its magnetic recording



In the nmethod of this invention, it is preferable that final
pol i shing be applied only to such a main surface that is intended to
be used as a nmagnetic 15recording surface. That is, as shown in Fig.
2, final polishing is carried out with respect to a main surface
(surface A) intended to be used as a maggetic recording surface while
final polishing is not carried out with respect to a main surface
(surface B) not intended to be used as a magnetic recording surface.
Therefore, in gnetic disk glass substrate thus obtained, the
surface A h§¥”§cgg predeterm ned arithmetic nean roughness (Ra) while
the surface B hasﬂﬁmﬁ?ughness which is higher than the arithnetic
mean roughness of "the surface A, but is |ow enough to prevent a
conponent form ng ThBerededs mveutss hatepaitameneome £ralbBshshippatneen the
surface B. This predeterm ned roughness is, for exanple, an
arithnetic rsthmetiuigkasssughewss (Bd) dfar maigsiefdce of ecglash sighstrabeabthe
arithnetic nean raoughness required for magnetic recordi ng can be

det er ni néd SHEBNARTFLABPRand KIFinhiedBass supsiaten hdgnkisiacchasadedsticg

| ayer. [0053] |n order to carry.,o t he final. polishing for the

sur face. A batadiBr irbiing, it hel/¥en b Bihiec AT widhgbeS (Re) of
carried out, int i f

i nt ended toab lg%Sseg asltﬁ?erm%ggoﬁg{]i%é%@8%@%%?%%3@%%@@2@2@E’{/
doi ng this wayakdih@e@@hich i§ anRimmdehsformthCiRB dssaiiblstra. OMeYeihOthane
of the main surfaces so that it is possible to achieve cost reduction

whil e 5 prewadtiimetis meen edbughnens oén bhebiibed batreasormg fentxdmpe 4 he
surface not intended to be used as the magnetic recording@surfaoe to

t her eby 1Br evegasUf¢BeHITEUIONSH ENBELELPAURE B dith 4 (ESoltiondf 256 vehfelielfce,
t he nunber of.tines of in surface ishing for 10the iLn_surface,
not | nt endeq°ng SEaeSaRE micthadie: | dne Rt sgovAre gRaf med

tic di :
i oms of mai fPeneTaaD Ao iR CRABE & o bOPELLATRIRAR e |
used for a Ev@@%bgtra@q%%mdtamrsq%t sbRERARGNRbhGcfl oK 7Ha98S
substrate. Accordingly, the arithnmetic nmean roughness (Ra) of the

mai n sur f acé&urthet, contienegexdents the nugder dbluinineddeat apajaeer anit awar degign
| ayer, of the magnetic disk glass substrate becones higher than that
of the i n%@b@&c?é),oumﬂ@ﬁa@g obininrd b Bpaseiing e stagmetbstraieeiterdhag

| ayer, of the magneti,c disk glass substrate gn this I.i al .polishing
brocess, . t hEOHaTAN Lo F58 FLTPERT MiFTPecapprepamianniialiond dhE so t hat
the arithmetjc: h ' dto

be used for IEB.”@%%%%t iilggﬁ(r%ec(g??g itﬁé a}illaéﬁéfrﬁﬁ! dcz))1Jq %h L@%Frrggdﬁﬁ%e?q i%sk

gl ass subst kpgcd6CPBRFadd SBRIMR dUeeB®acch@PRRin of alkali diffldlorFinGhe2, the
description is given of the case where the final polishing is not

carried out highrtetiperaturd, digh-Bumidityeweironmentt hiThereivents tre nfrober of
exanpl eéom?unminescent spots increases, the corrosion resistance decreases.

[0048]

As seen from Fig. 1, when the arithmetic mean roughness (Ra)
increases to a certain level, the corrosion resistance is lowered. Therefore,
there exist roughnesses that are low enough to prevent the elution of the

25 component forming the glass substrate. Based on this knowledge, the present
inventors have found that, in a glass substrate for a magnetic disk adapted to
use only one side thereof as a recording surface, a surface of the glass

substrate, which is not intended to be used as a recording surface, should also



25 the roughness of the surface B is not |ow enough to prevent the
elution of the conponent form ng the glass substrate, the final
polishing nmay be carried out for the surface B. Further, the
description has been given above of the case where only the final
polishing is not carried out for the sujface B, but this 20
invention is not limted thereto. Wen the roughness of the surface B
is | ow enough to prevent the elution of the conponent form ng the
gl ass substrate,. [ L,iS_hot necessary to,carry, out either t first
ol shi ng_ o amishplT apghrRRGT A rufbRalt st bush loh ey
Chem cal Str, kg ; 2SS In the chem cal strengthening
process, chéﬁ?@%ﬁsgﬁﬂggﬁ%ﬂgﬁ?ng is applied to the glass substrate
havi ng been subj egjoa@]to the above-nentioned | appi ng processes and
pol i shing processes. As a chem cal strengthening 10sol ution for use
in the chem cal sfThenig!thergisigf this eveatiomis thatlé amaif eurfaceapisainga

m xed solution of potassiumnitrate (60% and sodiumnitrate (40% .
The chenPcalPresssngeiesH fageipolishing icaprlied tBYnR@ANMaig St fiecasHy @ ¢ass

heni |.uti 300C t.0 400C h i the c d gl
oL b 2L B 905 08 005, ST B 1S L SR e
hemi cal st i . Lan.. . 4 .
chem cal o SRS B ARy ORal R B9en b n ol S

the inmmersi gRe F@s@"s@ﬁﬁl‘aﬁl@sﬁ 16R&"thé Bthe? Whaih Bufhcs BAak folde8s hich is
plurality of glass substrates are placed in a holder so as to be held

at their endidheedsan heGsitimetByecaaroyghmgseiBa) dfghe mnemsaiosuifacd, et is
chem cal strengthening solution as described above, |ithiumions and
sodi um 18ns |gw a0t foaerevetyeeeoraponaid foyImiRg theupsgneticdiglh alape gllbsiesde by

B o R ARy R e A LS ke B A BErehaPling e Lt
substrate | %céﬁﬁ&%t%?a%sio%%qgg%ﬁﬁé?,ﬁﬁHté#?@é?j ﬁ%vﬁsetﬁé;escgrg?dﬁr?&nbo

this invention, Tnt mal n surface po i Ng process,

surface pol isafhéd) df Shergiabs sghdtrutO g aqma%n&idmémwmhf@%%ngfoﬁéﬂgde
magneti c di sk gl ass substrate so that the one main surface has 21

t he predet ettimraeichsaa ndymetic esoveding sodgémess, and the main surface
pol i shi ng is applied to the other main surface of the nmagnetic disk
gl ass siBstrate sW0PRht the other main surface has the roughness

R L AN T N A T R
surfaces so that, at least, the arithmetic mean roughness of the surface
opposite to the magnetic recording surface becomes low enough to prevent the
elution of the component forming the magnetic disk glass substrate, The

20  roughness which is low enough o prevent the elution of the component forming
the magnetic disk glass substrate is, for example, 5.0nm or less. In this
manner, by applying polishing to the surface opposite to the magnetic recording
surface so that the arithmetic mean roughness thereof becomes low enough to
prevent the elution of the component forming the magnetic disk glass substrate,

25 itis possible to suppress the accurrence of corrosion on the surface, not
intended to be used as a magnetic recording surface, of the glass substrate for

a magnetic disk with high recording density which uses only one side thereof as

a magnetic recording surface.



5 conponent form ng the magnetic di sk glass substrate from bei ng
eluted fromthe other main surface. Therefore, it is possible to
prevent the elution of the substrate form ng conponent fromthe main
surface not intended to be used as the magnetic recordi ng surface
and, thus, it is possible to suppress tmﬁ occurrence of corrosion on
the surface not intended to be used as the nmagnetic 10recording
surface. [0059] (8) Magnetic D sk Manufacturing Process (process of
form ng a recordi 6,{hiyer and so on) As shown in Fig. 3, on the
surface A of the gﬂ)s substrate 11 obtained 15 through the

above- menti QeeMhaff Qﬁﬁé&ﬁﬁoi@mgaﬁltbﬁéﬁﬁiﬁgﬁ%&fshﬂiﬁaﬁ)l@ﬁ%ﬁt magneti c

| ayer 13, a nonmagnetic un ayer erpe magneti c
recording |ayer 15hen, peleeshd Belidnaifirotbss Br@nded stRrdscafihdlpolishieg 17
are formed in this order, thereby manufacturing a perpendicul ar
magnet i ¢ requoockssg dhslsecdwd polishirgy prates<isra prgcedecthatihies tedinishyanly 12,
a C alloy or the like can be cited. As a material 20form ng the soft

magnet i ¢Sl aydie of pothmeyTatacgsoupichis Bjensieditndelysed asamraserdng sdrfaces
ke can be T ATBHS RUTRHSS AR pdR 4 Srar el RRR Bheess: Rl e ig!

| >t . . e Corial
formng ¢ he EoNSTARR; ¢Aripa Y6l udho boublesGas BIHE sEfine Fha L 87 3,
be cited. Agplgh F fdchb M Wigh fHeeudeldrd §6H idaph ﬂoﬁ?ffﬁo!i%tﬁﬁré As a

fluororesin or the like can be cited. Mirre specificalll,

above- nment i she, uee oanbagnidey efrceging sxide abexseref wmriees, ootibidahsilica, bor
exanpl e, using an in-line sputtering apparatus, an adhesive |ayer of
CrTi, al8of thedighbrsrdhamihe casiuntexide abragieorrilieles dsedinthgrisstinstishing
granular 22 underl ayer of CoCrSi 02, a granular nmagnetic |ayer of
CoCr Pt - Si 02 Pf?45S: and” a protective | ayer of hydrogenated carbon are
formed in this orﬂﬁz n the glass substrate and, further, a

| ubricating |ayer 01‘5 Eerfl uor opol yether is fornmed by a di pping

met hod. 5[ 0060] [n the methBd loRttis RRERRSS ita6 Pfé?éﬁﬁb@thbhﬁnél%ﬁétﬂh@ge

| ayer and so on, it is preferable that at [east the nmagnetic

recordi ng | appliedenlto sech amdiheurmacenthaufsfiaeadedtebdaded as Bemagesticl or
the magnetic recording layer while, on the nmain surface not intended
to be uddd fegording swEgaet i Ehatdsdsdhewn iayee. 2, iinslpsdishiagds carigdmyt with

or event1 ng. ETRPSCHIR R SHEFIR (o TH AR ISR Lo BFSicediact FEBaete or
preventing _ _ om
the surf ace oo eDRaBRuS theBihsniit; AR B8 I bt O e,

substrate f@bﬁhé@@%@@m%; frtéaehe bERisedss 4 ﬁﬁ?n@ﬁ& rdcBEARG ST, Pe
used as the magnetic recording surface and thus to further 15

suppr ess t h&hecdforer, ena enaghetiodis@gilass ubstrhie thus beiameatiothd surkeedhioa
be used as the magnetic recording surface. A material of the buffer
| ayer i 80nopresipterynedaripmeatiginnean eyghoess @a)ithiledhe gudaemB hasea

cLui1on 5 SORBRIGR RN Dt he RS Pudh bt RS,
Ler s of eXGEL Il AR OB Bt £ 5 BbBRS TG Bleeicbe LB, Bha? Ol oW

cost, and s0 on, a ani tim alone or a
film of being eluted from the surface B. This predetermined roughness is, for

example, an arithmetic mean roughness required for magnetic recording. The
25  arithmetic mean roughness required for magnetic recording can be determined
according to a recording density of a magnetic recording layer.
[0053]

in order to carry out the final polishing for the surface A but not for the



chrom um al one or a chromumalloy is preferable and a OTi filmis
particularly preferable. [0061] In the above description, the
structure is shown in which the roughness 25o0f the surface B of the
magneti c di sk glass substrate is set | ow enough to prevent the

el ution of the conponent form ng the maggetic disk glass substrate
and, specifically, is set to 5nmor |ess. However, when the buffer

| ayer is provided on the surface B, the structure is not limted
thereto. This s ause 23 t.he. el utl of t ent._can be
Suppr essed YPBR B T T PRLHAT s e B lop e XE o g StabasiS it o
even when thﬁaﬁ%ﬂ‘ﬁ?@ﬁﬁ lerddd8 S YETREE &8 thE p}gg&@ dlﬁ%‘ggﬁgcegfsass

substrate is, speci |ca y, I'n a range of nor no nore
than 6nm ltma§<e|@l058ybitﬁn s Way, ﬁh@goétmuraubéf@h;dgadaefb@ap,sm &y face
B, to 5 suppress the el ut| on of the conponent to a | evel that causes
no probl em ianeusfiting merin siDEacts\socthai insqrgseibie wdackidve st heductioy wbtlé ¢
di sk gl ass substrate. [0062] The present inventors have paid

attenti oR td)favﬁfélﬂatth%ﬁ%ﬁpﬁ 05&Wtfﬁtﬁecctm@@wﬁ@"t)’fhetswéfaﬁ%lﬂﬂtelﬂtqrﬁf?ér
and the el ut,i ?)n of th onent form ng g% 10subst r at e.
4 is a chard® rqSijaé‘ IS FRIATIGY & g@?eam y@g@%@@log%ren e

t hi ckness of ) p %B g Iayer formed on a glass substrate nade of a
mul ti -corrponen? ass such as an alumnosilicate glass and the

el uti on amount of Wy,z,@l kali nmetal which is a conponent formng the

gl ass substrate. Wth' respect to the elution anmount of the al kali
netal, a magneti cAdistoriseqeanms dtb humbér & 1S ofa08nRidrfeny potishiemior f or
5 days and then assenbled into an HOD device, then a seek test is
carri ed18ut t?('%ﬁlﬁ!ﬂ piréaaen achinisled do beasar ien a magpets @CQF@NQIEHQ’EE of He

TR T RO S
Th is,
e S P VB SO by IR

(surface B) ré‘ébr@iﬁng'léyé?oéf tHéﬂ@bdn@Etc auswtsubsﬁgreor NeBerdifiE thar €

scattered due to the disk rotation an dhere to a magnetl1c head in
the seek testitlonetc meah ameghiees {RajoiAhe whiic buiiscey setintanded tobgnsktic
recording layer, thereby causing R Werrors. Therefore, as the count
nunmber gcr dardbe mqgf@tlgmq}rdmm;@r of|the mAgnatedisk glas(srwgﬁgte becomes

(corroston 2 (e atanes fessaseale: The Tl ccomonent alase i o
IEEERCT P i
above- ment i gpedsa! ﬂH@rﬁ@iﬁ's'uHﬁéé BokHHePis pheRRdbly B&Med out so that the
arithmetic mean roughness (Ra) of the main surface, intended to be used for
20 the magnetic recording layer, of the magnetic disk glass substrate becomes
0.30nm or less.
[0055]
In Fig. 2, the description is given of the case where the final polishing is
not carried out for the surface B. However, in this invention, for example, when
25  the roughness of the surface B is not low enough to prevent the elution of the
component forming the glass substrate, the final polishing may be carried out
for the surface B. Further, the description has been given above of the case

where only the final polishing is not carried out for the surface B, but this



24 the alum nosilicate glass, an alum noborosilicate glass, or a
sodalinme glass is particularly preferable as a magnetic disk gl ass
substrate. [0063] As seen fromFig. 4, when the thickness of the
buffer | ayer decreases to 5a certain |level, the corrosion resistance
is lowered. Therefore, there exist buffep |ayer thicknesses that are
sufficient to prevent the elution of the conponent form ng the glass
substrate. Based on this know edge, the present inventors have found

L necosdBietBah BRI Rethio. NoRende URbNELS of PR BRI o
surface, not Hoﬂbﬁ‘?&@%\ﬁeﬂ B UseM &8 oh geﬁémff Fﬁﬁg&ﬁ%gﬁs%&%& e, @fs

a nagnet|c J% S Su strate COﬂp S |nven

[ 0064] not'ﬁhééssla%: td &b fteithbr thei fist golishthl @R tesfidd) ablisHin fbﬁ\?kﬁe
the magnetic recording layer is formed on one of the main surfaces

and the substurfateBf orm ng 15 conponent el ution preventing |ayer
adapted to prevent the conponent form ng the magnetic disk glass
substrat & from beld96&l uted fromthe other nain surface is formed on

t he ot her urfa reb | ocking the elution of the
substrate Fg%ﬂpﬁ E@ﬁgﬁﬁ%‘{’}ﬁe?'ﬂéﬁ?% Smai n surface not used as a
magnetic recordin r

corrosi on on t he %u?];éad;:%ﬁg%aﬁlo r@ﬁgﬁw%nﬁ@&?ﬁe mgﬁﬁ?@gpgé%gwﬁ]@ s
surface. lied B thBi fads W RBIrhRMaviy BEVSULECtEd B the: aiitivelRéstor@d
buffer Iayer 8 serving as the substrate form ng conponent el ution
preventing llappeng pockesaeahdpolishingsprotesses( | Awercremit@ctrengthengng 3) ,
not intended to be used for the magnetic 25recording |ayer, of the

magnet i d0di sRIugpader %&mgtthapaems‘@kékﬂemmhemw Kiseviasdor Mekleva. fon emrgple
4, the thickness  of

TG, Car BoRg ol o RelaE ST tef%re( @8 b e SoE R mifete b
buffer |ayer, @uca[l Qﬁgr)?%[hel%ﬁ% is cartied o ﬁe&tﬂ'@ft'l'ng%% thi 5&3&9[’1%’[%&%@

magneti c FECOF on are orne on t e nmaln

(surface A) sbfﬂﬁa@ﬁ(ﬂ@goml’) ib%@lﬁ’@dpf&feaf:ﬁ@tﬁ@&@&ié&g!é%@u&tﬁ@e {PY®PC to
while no layer is fornmed on the main surface (surface B) not intended

to be used f300°C hendhegnetsing the gasdisupsiratgdn thd tteerbishlestemgtiferfrid m
stress solution for 3 hours to 4 hours. In order to chemically strengthen the entire
surfaces of the glass substrate, the immersion is preferably carried out in the
state where a plurality of glass substrates are placed in a holder so as to be
held at their end faces.
[0057]

20 By carrying out the immersion in the chemical strengthening solution as
described above, lithium ions and sodium ions in a surface layer of the glass
substrate are replaced by sodium ions and potassium ions having relatively
large ionic radii in the chemical strengthening solution, respectively, so that the
glass substrate is strengthened.

25 [0058]

As described above, according to this invention, in the main surface

polishing process, the main surface polishing is applied to one of the main

surfaces of the magnetic disk glass substrate so that the one main surface has



5is |l ost between the surface A and the surface B so that the magnetic
disk is warped. Taking this into account, it is preferable to forma
di sk warp preventing layer 19 on the buffer |layer 18 as shown in Fig.
3. As a material formng the disk warp preventing |ayer 19, there can
be cited one of the materials of the |ayers forned on the surface A,
for exanple, a C alloy. In this 10case, it is preferable that the
total thickness of the |ayers fornmed on the surface A and the total

t hi ckness of .S formed. on the surface B be set equal to gach
orher - accorttf Afdrteifed AR Slnest s UdbeSy A s §in S RtehES

t hi ckness of; oy ] : | i

the st uct ur Se0ang PH S e BN S Rgof B Thad b o Was hbeBE R W ey
so that the th@bfler bk Bhﬁ#d&lﬁﬁé@ﬁ%u@ﬁk@eés&ﬂﬂ%isQﬂ%Wthamﬁie“aﬁHﬁfe%eS
are set equal to each other. By providing the disk warp preventing

| ayer 19 on méan tuighsesd @agrof 18 ase desre surtfres, hbbisdow ehough fmosrevehigheo
prevent warping of the disk while blocking the elution of the
substrat @ fcOMRMERbioFIRSHhe mrgnelic Kisk glaes substrata fien beifg eluteskfeany,
a protective _layer and a_ lubricati l.ayer apted to, he fornmed on 20
Che curt ace ¢ AT TR0 SBERGRD rip e it BRTER Bient e AT ouReK
warp preven 19, i DL

of the caseg%ﬁg¥%@¥§ﬁ?ﬁ8FSE@@@%hﬁﬁﬁfﬁ@gﬁﬁﬂhggﬁﬁﬁﬁgﬁ”ﬁgaﬁ% #ﬁﬁ%y%ﬁY&?
gl ass subst 1taé faghBfc PRIoRIRY ELIASE A5HIHEE & iShodSiblatieRABErcse the used
as the magnetic recording surface is identified and the nagnetic
recordi ng | ageurramk sfacoomsonerf theredaoe nohiaterdiedtto beadenasrths urdgnetc
to thereby manuf acture the magnetic disk. [0068] 26 The
manuf act! Or ede¢RigNstSUEfa88 sk gl ass substrate has the main surface
(surface A) inten 0 be used as the magnetic recordi ng surface and
the main surface &ﬁ%@ ace B) not intended to be used as the nmagnetic
recordi ng Sugf : f N, i i o) j i
rant act ar 1) e gaibSR MR Rrag i PPRIGLE; Brb G e bR RGNS a3 ey

t he manuf actauged grpgnetic di sk gl ass substrate so that the nagnetic
recording layer and so on are forned on the surface A without fail.
The gl ass subst r afe shewhraRgpa; enthasuffaerA bethetghssubbace B ahtaibebas
the arithmetic nmean roughness of the predeterm ned |evel, and _

t heref of@, ithropgh &e akowsrpediigradRioeessesasi afhesys layaeh?, & §oft magnetic

surface A by 10vj.sual observatié)n I n Xi ew of this, for exan&pl&, t he
surface A i ygéahr%pgpgpagnetlc underlayer 14, a perpendiculal magnetic recording

fayer 15, a protective layer 16, and a lubricating layer 17 are formed in this order,
thereby manufacturing a perpendicular magnetic recording disk. As a material
forming the adhesive fayer 12, a Cr alloy or the like can be cited. As a material
20 forming the soft magnetic layer 13, a CoTaZr-group alloy or the like can be cited.
As the nonmagnetic underlayer 14, a granular nonmagnetic layer or the like can
be cited. As the perpendicular magnetic recording layer 15, a granular
nonmagnetic layer or the like can be cited. As a material forming the
protective layer 16, hydrogenated carbon or the like can be cited. Asa
25 material forming the lubricating layer 17, fluororesin or the like can be cited.
More specifically, the above-mentioned recording layer and so on are formed
such that, for example, using an in-line sputtering apparatus, an adhesive layer

of CrTi, a soft magnetic layer of CoTaZr/Ru/CoTaZr, a nonmagnetic granular



identified using a visual inspection apparatus 2 for autonated
optical inspection (AO01; Automated Optical Inspection) as shown in
Fig. 5. [0069] The visual inspection apparatus 2 shown in Fig. 5
conprises two defect 15 detection probe |asers 2la and 21b and four
detectors 22a to 22d each adapted to debgct scattered light, in
substantially all directions, of laser [ight. The two defect
detection probe lasers 2la and 21b are di sposed spaced apart from

brobe | acer COUTRNETCE CRRHST Vo At EL BRONF GHES A PG S Sidt B and &
detection p%@%gg\?ﬁge?&ﬁfapcgféﬁa?ﬁséﬂ)gﬁ Ef}f%rhgﬁ% iHid ey oﬁqﬁe glass

detectors 2 oséed posrtions cap

det ecting digybspgteamds e raeidbheélhtb |8ferddf |péﬁﬁforéﬂdlﬁéihé\1|b @R/ 4 ON
of the defect detection probe | aser "21a and each det ect

di ffract ed/ sliygingmethdd.ght from a nmagnetic di sk gl ass substrate 10 to

obtain scattered light intensity information. The detector 22b is
di sposedSso as tolG80fet ect one of Iight beams split by a beam
splitter 23 disp Of cli_l bef ore t%e det ect or The detector  22d

di sposed at a positiGhPREHEHP OHF'”Eett‘%&EEq ”@ﬁyﬁféﬁ 88/%c 1% Brreé%rab'e

9Nt at @ Laseh ddd ol ALLOPBRLI ANOL She RheR e arLlag e obe

| aser 21b an tects ref&rence scat ere t he

27 magnet i Cn%ﬁdfecﬂ{oa%u%tpﬁ)trﬂ?éﬁaéﬂeﬁ@re%w a%/8f ﬁﬁﬁé‘%tﬁé%élﬁ%@ﬁace

light intensity information. The fagnitude of arith meti c mean
roughness i siof intgretbdtteedisea fbh’ﬁlesmagne&icedcdrdgigtlayert £88bétyate forming
information and the reference scattered light intensity information
t hus obfl8i ne@mppRant ¢lgtion preverting leverdbuﬁgwayermberiernn@d \><l)s pErventing thel y

| arge on a main surf rfaeB the arithmetic an _
ouarnens  SomBogen TG th REeEeht ok SHD ﬁr@tﬁtfrqnh 8Rgiayfef gom the main

man r oughnsunare BRIty HUHACEALSLN fCe aep I irls bOSuPRb I
scattered | 's%ﬁre‘s@&lﬁi‘éibh&n éﬂﬁ]e@u%sfr@lfe%ﬁﬁ‘lﬁﬁ cORRohBREForh e ndiNEGRsdet ¥

is relatively large on-the surface B while the difference 10between

t he scatt er adt Inteyhieditotbensetiyasahd nduyhetiereswediog sacats ane thls wghtrther
intensit\é is relatively small on the surface A [0070] Using sanples
separ at éby pHppigsethe eersirieacaof owgcbﬁlcpn betheswfadeendiintended focberesad as

RS RG N REEICE N NI VTSR L N
surface A angdtBesIbhd 85 R oBn R AT S0 bffheDondSdhent g the
magnetic disk glass substrate. However, in terms of capability of reducing the
layer thickness, in terms of excellent adhesion to the glass substrate, in terms of
20 low cost, and so on, a film of titanium alone or a titanium alloy or a film of
chromium alone or a chromium alloy is preferable and a CrTi film is particularly
preferable.
[0061]
In the above description, the structure is shown in which the roughness
25  of the surface B of the magnetic disk glass substrate is set low enough to
prevent the elution of the component forming the magnetic disk glass substrate
and, specifically, is set to 5nm or less. However, when the buffer layer is

provided on the surface B, the structure is not limited thereto. This is because



[ Tabl e 1]

Scattered Light Intensity (P-V, mV) Ave Max M n N (Nunber

of Measurenent Surfaces) 0.15 8 10 6 30 Ra 0.22 12 18 7 30

10

15

20

25

23

the elution of the component can be suppressed by forming the buffer layer on
the surface B. For example, even when the roughness of the surface B of the
magnetic disk glass substrate is, specifically, in a range of more than 5nm and
no more than 6nm, it is possible, by forming the buffer layer on the surface B, to
suppress the elution of the component to a level that causes no problem in
using an HDD device incorporated with such a magnetic disk glass substrate.

[0062]

The present inventors have paid attention to a relationship between the
thickness of the buffer layer and the elution of the component forming the glass
substrate. Fig. 4 is a characteristic diagram showing a relationship between
the thickness of a buffer layer formed on a glass substrate made of a
multi-component glass such as an aluminosilicate glass and the elution amount
of an alkali metal which is a component forming the glass substrate. With
respect to the elution amount of the alkali metal, a magnetic disk is exposed to
a 65°C, 90% RH environment for 5 days and then assembled into an HDD
device, then a seek test is carried out (counting the number of read/write errors
(R/W errors) during 40,000,000 times seeking), and the count number is given
as an alkali metal elution amount. The roughness of a surface B is 6nm.

That is, corrosion is promoted in a high-temperature, high-humidity environment
and corrosion products coming from the surface (surface B) which is not used
for a magnetic recording layer are scattered due io the disk rotation and adhere
to a magnetic head in the seek test on a surface (surface A} which is used for a
magnetic recording layer, thereby causing R/W errors. Therefore, as the count
number increases, the alkali metal elution amount increases {corrosion
resistance decreases). The multi-component glass is a glass obtained by
adding, to Si forming the main skeleton of the glass, other components for
improving dissolution and other properties of the glass and there are many

glasses other than the above-mentioned aluminosilicate glass. Among them,



(nm 0.29 17 26 10 30 6.00 136 178 112 30 [0072] 20In the visual

I nspection apparatus 2 shown in Fig. 5 the laser dianeter is, for
exanpl e, as small as about 5Rm and thus the | aser wavel ength i s short
and the power is large, and therefore, the identification accuracy is
high. I'n the visual inspection apparatugys2 having such a structure,
while noving the 28 magnetic disk glass substrate 10, laser light is
i rradi ated onto the surface of t he nagnetic di sk gl ass substrate 10

f h t det | 2 d 21b

T aeteq) dnhiihasiain oIR8, B SRindapsucia ofie. Gt stdima glashis
| f th

ﬁgiﬁgﬁﬂﬁ PR rerigh8 a%?%?&@ﬁ?ﬁece Bk (assgﬁé%ﬁhgﬂgnf o reui t

(not illustrated) (ﬁr@@ the judgnent circuit identifies the surface
Al surface B of the magnetlc di sk gl ass substrate 10 based on the
out put signals. Asseenfrom Fig. 4, when the thickness of the buffer layer decreases to

5 acertain level, the corrosion resistance is lowered. Therefore, there exist
buffer layer thicknesses that are sufficient to prevent the elution of the
component forming the glass substrate. Based on this knowledge, the present
inventors have found that, in order to block the elution of a substrate forming
component, it is necessary to form a buifer layer of a certain thickness on a

10 surface, not intended to be used as a magnsetic recording surface, of a magnetic
disk glass substrate, and have completed this invention.

[0064]

That is, the gist of this invention is that at least the magnetic recording
layer is formed on one of the main surfaces and the substrate forming

15 component elution preventing layer adapted to prevent the component forming
the magnetic disk glass substrate from being eluted from the other main surface
is formed on the other main surface, thereby blocking the elution of the
substrate forming component from the main surface not used as a magnetic
recording surface so as to suppress the occurrence of corrosion on the surface

20 not used as the magnetic recording surface.

[0065]

In this invention, as shown in Fig. 3, at least a buffer layer 18 serving as
the substrate forming component elution preventing layer is formed on the
surface (lower surface in Fig. 3), not intended to be used for the magnetic

25 recording layer, of the magnetic disk glass substrate. Based on the knowledge
shown in Fig. 4, the thickness of the buffer layer 18 is preferably 4nm or more.
Ti, Cr, carbon, or the like can be cited as a material forming the buifer layer 18.

[0066]



[ 0073] Next, a description will be given of tests which
were conducted for 10clarifying the effect of this invention. [0074]
<Manuf acture of Magnetic Di sk ( ass Substrate> (Tests 1 to 4) First,
a nolten alum nosilicate glass was forned into a di sk shape by
15direct pressing using upper, |ower, apg drum nolds, thereby

obt ai ni ng an anor phous plate-like glass nenber (blank). In this
event, the dianeter of the blank was 66mm Then, first |apping was

lied to both f f.. t he bl ank dth,
R mari ol oor e S epMieEa ndin bBFadeidlS rAoeedRe O h 8% or m a

hole at a ceplyal oﬂ?ﬂ%h% Qﬁaﬁ@ﬁ?&#m ) ihisALERY 8%5%8%&3}1?%%%% ar

20 gl ass substrate ering process

form ng progessingaaydsrattileath Ryér @%rfn%dran@h@mgrne@rffa%%@éceea)%ot
portions (outer peripheral end portion and inner peripheral end

porti on) andntehded Eelbonded fpphermagastic scordioy @yer, thdbBalahce bfffilenstrdshe
outer peripheral end portion of the glass substrate was
m rror - pél i $hiagt bgtweeprtne supate A and dhereytane B sa thatitee evagnetic disk is

urry free abr asi ve

| i shi b rticle e was .na
ot ol ag © by f?@* 'ﬁ%ﬁfﬁiooé?’?ceanwﬁ%m?@rab@rfp.feirae 9500 )

consequence PTE I EP P S AERRYPRLEPISABROVETER, 2. ' AsihEbralcry
obtaining a f§Mlﬂﬁ$ i @isk War}bl'é%\ﬂeﬂtlﬁ’g iayer H@QHeF&%ﬁSé EiteH @r\% ofth8077]

Then, a first polishing process was applied as a main surface

pol i shi ng pmoatedslstodtHeolaherseEbmediof deesurtdcetA)doigdasispls LD S ald\e. It this
the first polishing process, a doubl e-side polishing machi ne was used
as a pollPshicage rfﬁ@mrﬂf@rab&@tl}ﬁirth%tﬂiaighlp@wsmithmlaeze@dbrrsad Ay theetians,

soft suede pads j\fage ﬁ'ﬁcg(ngéﬁgﬁﬁedgger qt]rI@negd ar? sur%ceeIS’rlingne eoc;ula?hl ng

agent was ugedld
each other. Accordingly, it is desirable to appropriately determine the

thickness of the disk warp preventing layer 19 taking into account the structures
and thicknesses of the layers formed on the surface A so that the total
15 thicknesses of the layers on both main surfaces are set equal to each other.
By providing the disk warp preventing layer 19 on the buffer layer 18 as
described above, it is possible to prevent warping of the disk while blocking the
elution of the substrate forming component more effectively. Further, if
necessary, a protective layer and a lubricating layer adapted to be formed on
20 the surface A may also be formed on the buffer layer 18 or the disk warp
preventing layer 19.
[0067]
Herein, a description will be given of the case where, with respect to the
manufactured magnetic disk glass substrate, the main surface (surface A)
25 intended to be used as the magnetic recording surface is identified and the
magnetic recording layer and so on are formed on the identified main surface to
thereby manufacture the magnetic disk.

[0068]



such that the processing surface pressure was set to 130g/cnR2 and the
processing rotational speed was set to 22rpm As a consequence, the
arithnetic nean roughness (Ra) of the glass substrate becane about
1.5nm [0078] 15Then, in the state where the main surface, not
intended to be used as a magnetic recorggng surface, of the glass
substrate was nmasked, a second polishing process was applied only to
the main surface |ntended to be used as a magnetic recordi ng surface.

L Sl A B B oM B R RO L
machi ne, sofit,syede ; Ee&‘?@lﬁ@ uskd BRENRSSneRérach @ﬁﬁé the main
bl 3 togoftiihg Sotaqean:

def ormati on am)unt gm or nore, densi t

used. As a mkma@(mfa@g@)tnot Hﬁ@wd’t@ﬁtofﬁﬂﬁse@fa@h@&ﬁé@ﬂ’éﬂ@%éc&h!n@@ku@fﬁ@@t
havi ng an average particle size of 100nm Polishing conditions were

such that t Hdwepefors $sconpidarafi@acef the esagmeticwlisk mabufactuGNgbood@saitlist he
processing rotational 25 speed was set to 20rpm The arithnetic nean
roughnes$ ( F?é?)?e%ﬁaff keideriity tb@ ﬁkf"é%%e Aphthengeautfestuprd megaetissdiskglass

0. 3onm [ 0opepetalg sBthafRE el e IR BT O R o BER L BB 2 ec
Lot he secondy ol hSfiagh PAOCPRS 1R S RURESSE RS AL B and

cl eaned for secon W th I'on 0O rasonic wave,

then scrub- guffaped s hés FRCAHIEFHS M&n%u@%r\%&'d?%&br%@@té?ﬂnm {410,
then cl eaned using highly diluted sulfuric acid and

5above- ment iaodeéber@fdca) it isecxticasaty d@fmﬂltuacanrateﬁgndiehh@nhs sljface Ryt o
| PA (i soBropyI al cohol ) steam drying. [0080] Then, the gl ass
subst rafl8 halsuakobresyationp| é’t’tﬂéw qfdhishier akevblenthe switasa Ae snarately

i shi h Lrengthened,  The 10 ¢
C{r engt nant 1R TBSY Sape 0P s&écﬁqigﬁﬁwﬁ&@fz ok shasattod PP e HRy

| uti [ t t 609 d
Sodi um ni 1 400" (BT Gttt Beft) BEIRRRN TR S emi ho <0l ution to

380C, and i mersi paebpe cl eaned gl ass substrate in the chem cal
strengt heni ng solution for about 4 hours. Then, this chemcally
strengt hened gl asThsuisstriatgpeciias apphiated 2dhbwn LbaR). 6 cohgaesgvo defect
alkallne cleaning, and pure water cleaning in this order. In this

manner , 1& nﬁ@tﬁ@tﬂp@ PeRbsklagerasy asigs? uard fwg datestira@iated2d peds aplapted
(Tests 5t Oéq%aétbegggca%ered Idgh?iﬁn%uggt%nf eLIJIRfSaEi!r c?' Fe%%ortl]sa Volf rl]a%er lghthmﬂwe two

surface rou
defect detection probe lasers 21a and 21b are disposed spaced apart from

each other with the same laser output direction. The defect detection probe
laser 21a emits measurement laser light while the defect detection probe laser

20  21b emits reference laser light. The detectors 22a, 22b, and 22¢ are disposed
at positions capable of detecting diffracted/scatiered light at a laser irradiation
position of the defect detection probe laser 21a and each detect
diffracted/scattered light from a magnetic disk glass substrate 10 o obtain
scattered light intensity information. The detector 22b is disposed so as to

25 detect one of light beams split by a beam splitter 23 disposed before the
detector 22c. The detector 22d is disposed at a position capable of detecting
diffracted/scattered light at a laser irradiation position of the defect detection

probe laser 21b and detects reference diffracted/scattered light from the



20 shown in Table 2 were manufactured in the sane manner as in Tests
1 to 4 except that the polishing conditions were changed and that
first polishing was carried out in the state where a main surface,

not intended to be used as a magnetic recording surface, of a glass
substrate was masked. [0082] 25Wth respect to 100 gl ass substrates
of each test thus obtained, a corrosion test was carried out in which
the gl ass substrates were exposed to an 80C, 80% RH environnent for 7

days. The gl ass subst tes rrosi.on test re.ohserve
wih an oprianeik dbies Mk 1l PPRRIGRnE Statfiod iaRaTHHST
measure the { i - I

about 2001 1130607 ntﬁé’%ﬁgﬁfﬁéﬂ%u R oREeR budiEERs S 5OLPR plsg or
<Formation Qﬁels@é(tﬁiréa iGN NRABRS In¥ernl B8 andahs edtbremee RehitsrebayRr . @
nonmagnetic underlayer, a perpendicular magnetic recording |ayer, a
protective lislpesily afcdmatiboliniscatitaingd] ayleat isvghe statharadtighl intensiy is

order on the surface A of each of the manufactured magnetic disk
gl ass suBst ratadvely kyoe wevihmain swince (surface B whergrihe ayi WE@F ned as

a buffer Iayer onthe surf ce Wi t to.sone sa Ies
Chi's. nanner ToRGIUTRSSITS G e e SraaT AL LHeTsibior TRGEn STal 6Re
thus obtain t o
and t hen asg@nﬁ%ﬁga%f&ﬁﬁgﬁﬁé«@}%@@e ?@E{?Ee@(% rBUErﬁr%s:s 'Qggngigk%/est
was carried tﬁ‘é’rbfdré%Bwlﬂ&eﬁé’@b&%@ﬁﬁhé’&oﬂ%@% W@ﬁttlﬁ’teﬁétfﬁérﬁ R Werence
errors) during 40, 000, 000 ti mes seeki ng). The Tesults 'are shown in
Tabl e 2. 15[s@aBdied[lifhbineera]ty isSwidtaely [Rgeghnibesudbc®dr Whaiteetha difference
10 between the scattered light infensity and the reference scattered light intensity
is relatively small on the surface A.
[0070]
Using samples separately produced, the relationship between the
arithmetic mean roughness (Ra) and the scattered light intensity was examined.

15  The results are shown in Table 1. From the shown relationship, the surface A

and the surface B can be identified by AQI.

[0071]
[Table 1]
Scattered Light Intensity (P-V, mV)
: N {(Number of
Ave Max Min Measurement Surfaces)
0.15 8 10 6 30
Ra 0.22 12 18 7 30
(nm) | 0.29 17 26 10 30
6.00 136 178 2 30
[0072]
20 In the visual inspection apparatus 2 shown in Fig. 5, the laser diameter

is, for example, as small as about 5um and thus the laser wavelength is short
and the power is large, and therefore, the identification accuracy is high. In the

visual inspection apparatus 2 having such a structure, while moving the
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magnetic disk glass substrate 10, laser light is irradiated onto the surface of the
magnetic disk glass substrate 10 from the two defect detection probe lasers 21a
and 21b and diffracted/scattered light at that time instant is detected by the
respective detectors 22a to 22d. Thereafter, output signals of the respective
detectors 22a to 22d are input into a judgment circuit (not illustrated) and the
judgment circuit identifies the surface A/surface B of the magnetic disk glass
substrate 10 based on the output signals.

[0073]

Next, a description will be given of tests which were conducted for
clarifying the effect of this invention.

[0074]
<Manufacture of Magnetic Disk Glass Substrate>

(Tests 1 to 4)

First, a molten aluminosilicate glass was formed into a disk shape by
direct pressing using upper, lower, and drum molds, thereby obtaining an
amorphous plate-like giass member (biank). In this event, the diameter of the
blank was 66mm. Then, first lapping was applied to both main surfaces of the
blank and then, using a cylindrical core drill, processing (coring) was carried out
to form a hole at a central portion of the blank, thereby obtaining an annular
glass substrate. Then, a chamfering process (chamfered face forming
process) was carried out to form chamfered faces at end portions (outer
peripheral end portion and inner peripheral end portion) and then second
lapping was carried out.

[0075]

Then, the outer peripheral end portion of the glass substrate was
mirror-polished by a brush polishing method. In this event, as polishing
abrasive particles, use was made of a slurry (free abrasive particles) containing

cerium oxide abrasive particles.



0.3 1.5 1 or less present 4 5 or less Test 3 0.3 1.5 1 or less
present 10 5 or less Test 4 0.3 1.5 1 or less absent 0 8 or |ess Test
5

29

[0076]

Then, the mirror-polished glass substrate was washed with water. As
a consequence, the diameter of the glass substrate became 65mm, thereby
obtaining a substrate for use in a 2.5-inch magnetic disk.

5 [0077]

Then, a first polishing process was applied as a main surface polishing
process to both main surfaces of the glass substrate. In the first polishing
process, a double-side polishing machine was used as a polishing machine.

As polishing pads in this polishing machine, soft suede pads were used. As a

10 polishing agent, a cerium polishing agent was used. Polishing conditions were
such that the processing surface pressure was set to 130g/cm? and the
processing rotational speed was set to 22rpm.  As a consequence, the
arithmetic mean roughness (Ra) of the glass substrate became about 1.5nm.

[0078]

15 Then, in the state where the main surface, not intended to be used as a
magnetic recording surface, of the glass substrate was masked, a second
polishing process was applied only to the main surface intended to be used as a
magnetic recording surface. In the second polishing process, a double-side
polishing machine was used as a polishing machine. As polishing pads in this

20  polishing machine, soft suede pads (Asker C hardness: 54, compressive
deformation amount: 476um or more, density: 0.53g/cm?® or less) were used.
As a polishing agent, use was made of a cerium polishing agent having an
average particle size of 100nm. Polishing conditions were such that the
processing surface pressure was set to 60g/cm? and the processing rotational

25 speed was set to 20rpm. The arithmetic mean roughness (Ra) of the main
surface, intended fo be used as the magnetic recording surface, of the glass
substrate became about 0.30nm.

[0079]
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The glass substrate having been subjected to the second poiishing
process was immersed in a KOH solution and cleaned for 120 seconds with the
application of an ultrasonic wave, then scrub-cleaned for 4 seconds using an
alkaline cleaning solution, then cleaned using highly diluted sulfuric acid and the
above-mentioned alkaline cleaning solution, and then subjected to IPA
(isopropyl alcohol) steam drying.

[0080]

Then, the glass substrate having been subjected to the
above-mentioned second polishing process was chemically strengthened. The
chemical strengthening was carried out by preparing a chemical strengthening
solution in the form of a mixture of potassium nitrate (60%) and sodium nitrate
(40%), heating this chemical strengthening solution to 380°C, and immersing
the cleaned glass substrate in the chemical strengthening solution for about 4
hours. Then, this chemically strengthened glass substrate was subjected to
acid cleaning, alkaline cleaning, and pure water cleaning in this order. In this
manner, a magnetic disk glass substrate was manufactured.

[0081]

(Tests 510 15)

Magnetic disk glass substrates having arithmetic surface roughnesses
shown in Table 2 were manufactured in the same manner as in Tests 1 {0 4
except that the polishing conditions were changed and that first polishing was
carried out in the state where a main surface, not intended to be used as a
magnetic recording surface, of a glass substrate was masked.

[0082]

With respect to 100 glass substrates of each test thus obtained, a
corrosion test was carried out in which the glass substrates were exposed to an
80°C, 80% RH environment for 7 days. The glass substrates after the

corrosion test were observed with an optical microscope (x200 magnification) to
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thereby measure the number of luminescent spots per unit area (region of about
200umx=x300um). The results are shown in Table 2.

[0083]

<Formation of Layers>

An adhesive layer, a soft magnetic layer, a nonmagnetic underlayer, a
perpendicular magnetic recording layer, a protective layer, and a lubricating
layer were laminated in this order on the surface A of each of the manufactured
magnetic disk glass substrates. As shown in Table 2, a titanium layer was
formed as a buffer layer on the surface B with respect to some samples. In
this manner, magnetic disks were manufactured. 100 magnetic disks thus
obtained were exposed to a 65°C, 90% RH environment for 5 days and then
assembled into HDD devices, respectively. Then, a seek test was carried out

{counting the number of read/write errors (R/W errors} during 40,000,000 times

seeking). The results are shown in Table 2.
[0084]
[Table 2]
Surface Surface ) Buffer
Souginess | Gomess | Comosion | Bufter | Laver | SookcTest
fnm) (nm) (nm)

Test 1 0.3 1.5 1 or less present 3 5or less
Test 2 0.3 1.5 1 orless present 4 5 or less
Test 3 0.3 1.5 1 or less present 10 5 or less
Test 4 0.3 1.5 1 or less absent 0 8 or less
Test 5 0.3 3 1 orless present 4 Sorless
Test 6 0.3 3 1 or less absent 0 10 or less
Test7 0.3 5 5orless present 4 5 or less
Test 8 0.3 5 5 or less absent 0 B or less
Test 9 0.3 6 20 or more present 3 12 or more
Test 10 0.3 6 20 or more | present 4 5orless
Test 11 0.3 &] 20 or more present 10 5 or less
Test 12 0.3 6 20 or more absent 0 40 or more
Test 13 0.3 7 120 or more | present 4 100 or more
Test 14 0.3 7 120 or more | present 10 50 or more
Test 15 0.3 7 120 ormore | absent 0 150 or more
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[0085]
From Table 2, it was possible to suppress the occurrence of corrosion
by setting the surface roughness of the surface B to 5nm or less. Further, it
5 was possible to reduce the number of read/write errors by forming the buffer

layer on the surface B.
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CLAIMS

1. A method of manufacturing a magnetic disk glass substrate,
comprising:

a main surface polishing step of polishing a glass substrate having a '
pair of main surfaces,

wherein, in the main surface polishing step, main surface polishing is
applied to one of the main surfaces of the glass substrate so that the one main
surface has a predetermined arithmetic mean roughness (Ra), and main
surface polishing is applied to the other main surface of the glass substrate so
that the other main surface has a roughness which is higher than the arithmetic
mean roughness (Ra) of the one main surface and which is low enough to
prevent a component forming the magnetic disk glass substrate from being
eluted from the other main surface.

2. A method of manufacturing a magnetic disk glass substrate,
comprising:

a main surface polishing step of polishing a glass substrate having a
pair of main surfaces,

wherein, in the main surface polishing step, main surface polishing is
applied to one of the main surfaces of the glass substrate so that the one main
surface has an arithmetic mean roughness (Ra) required for magnetic recording,
and main surface polishing is applied to the other main surface of the glass
substrate so that the other main surface has a roughness which is higher than
the arithmetic mean roughness (Ra) of the one main surface and which is low
enough to prevent elution of a component forming the magnetic disk glass
substrate.

3. A magnetic disk glass substrate manufacturing method according to

claim 1 or 2, wherein, in the main surface polishing step, the number of times of



1. A nethod of manufacturing a magnetic disk glass substrate,
conprising: 5a main surface polishing step of polishing a glass
substrate having a pair of main surfaces, wherein, in the
mai n surface polishing step, main surface polishing is applied to one
of the main surfaces of the glass substgate so that the one nain
surface has a predeterm ned arithnetic nean roughness (Ra), and main
10surface polishing is applied to the other main surface of the glass
substrate sgnk; : [ ' d S

i gher t han TR ara0F pBlitifo MR SHEl e Sk HORBSS SubthaR o
surface and gnnlieh thah thewueiey ahtines pf ma%ﬂbu@adégﬁm@ﬁiﬁ@tfofm%rﬂr@%éihe
magneti c di sk glass substrate frombeing eluted fromthe other main
surface. 15Zurfacesf thedglass sbstiagéest uri ng a magnetic di sk gl ass
substrate, conprising: . a min surface polishing step of

pol i shing a gl ass 4sug‘s"ﬂ?%ﬂ@cﬁiﬁs}i ggsasykatiatemarafastiyingrraebed agperdiicito
in the in surface.polishi St in surface polishing is 20
appl i ed to Mok OF AV fEIT @gg?@ﬁ@sgﬁow ﬁ@oﬁgihg’sprgﬁ?)@t%g%f:gm%n?%t

t he one mai ar I : r ' :
for magneti o MEFmaBRotatk bagehbSr R BN AARE R nedite o
ot her mai n sukbas e Dbnkhe 184ass substrate so that the other main
surface has a roughness which is higher than the arithnetic nean
roughness (Ra) of 5t h& magnetiridisksglasaswbsinate mianofactsingane?bd esoorging o
prevent elution of a conponent form ng the magnetic disk glass
substrate. claim1 o2, whergigribeingaiaisyiaes pelishings epatied teethafcaetro@inng

pol 'ahi 0 stuiaC hEnR e Sublrafe sl gt eyihield BubraouSiis dheng’ e
t he ot her naja 'ﬁéﬁPfS%’ﬁgCQBeéé]ﬁeebg’@ﬁ{‘?ﬁ'ﬁggé-ate is snmaller than the

nunber of tines Of nmaln surfac shing for the one main surface of

the glass substrage. A magnetic dbk fadPaitRidate Mapkifaghaps Hehsd aakeding to
manuf act uri ng nmet hod according to 5 claiml1l or 2, wherein the

roughness | ewimnoogd fudhgreaweprisiriche conponent form ng the magnetic
di sk gl ass substrate frombeing eluted fromthe other main surface is
5.0nmor |less.  astep offdeniifyingtee poe madk syfacesofdhe glasasebstrate by

T R A P Wt o7 2 wherein the maim

7. A magnetic disk glass substrate having a pair of main surfaces,
wherein one of the main surfaces has a predetermined arithmetic mean
roughness (Ra) and the other main surface has a roughness which is higher
than the arithmetic mean roughness (Ra) cf the one main surface and which is

20 low enough io prevent a component forming the magnetic disk glass substrate
from being eluted from the other main surface.

8. A magnetic disk glass substrate having a pair of main surfaces,
wherein one of the main surfaces has an arithmetic mean roughness (Ra)
required for magnetic recording and the other main surface has a roughness

25  which is higher than the arithmetic mean roughness (Ra) of the one main
surface and which is low enough to prevent elution of a component forming the
magnetic disk glass substrate.

9. A magnetic disk, comprising:



10surface of the glass substrate so that the arithnetic nmean
roughness (Ra) of the one main surface becones 0.30nm or |ess.
6. A magnetic disk glass substrate manufacturing nethod according to

claim1 or 2, further conprising: a step of identifying
the one main surface of the glass substBgte by 15o0ptical automatic
vi sual inspection. 7. A magnetic disk glass substrate having

a pair of main surfaces, wherein one of the main surfaces has a

pr edet er ni negd, @ hém%iﬁ?é&ﬁef AHHRASISHE BRY rﬁ’ﬂg shhﬁc%%‘fnfecrﬁ?%ﬁ%ic disk

surface has a roughness wh Is higher than t arit

roughness (@sﬁuﬂs&@t@ﬁ&o@h%t@bl@frﬁq&;r@d which is 20 | ow enough to
prevent a conponent form ng the magnetic di sk glass substrate from

bei ng el uted fromlBheAohhgreticaiisk, furtHesicemprising: 8. A magnetic disk
gl ass substrate having a pair of main surfaces, wherein one of the
mai n surfaces has absiatefRENING cREHPNEBLGHIRSBravRAYNG layer foaned on the
magneti c .recQrdi ng. and. t he ot her in.surface has a roughness, 25
whi ch i s5hi GHAS TR T RS 2f s Ragiicic sk blass SHARIELS apeqrope o R or
mai n surfac i } ; : J f

e WSM%I%?G Fotm Cd?ﬁ;?rgr%ﬁt %RJUBHS)X%\;S%}!Q@ (‘gg.y)e?ﬂeﬁg :ﬁjaé)_tedpzto

conponent formng e magnet gl ass

magnet i c di feeverd@ition dithe c&ﬁp@néﬂ%ih%tﬁ@:ﬁ@@ﬁéﬂ&diél@@@éa kObgtRde ON
the one main surface of the nmagnetic disk glass substrate according
toclaim7 or 8. 11. Amagneli®disk, omgpsesing adhagmeticuliskhglas< sutpstiase ng: a
substrate form ng conponent elution preventing |ayer formed on the
5ot her mai n "Gy BaipEf MAE FHItATEs| AR Sleagetie eoondisg faves fameeral the t o

claim7_ar 8, the substrate formng component elution preventing
| ayer béﬁng @%ﬁﬁ?’@ﬁ%og!ﬁ?sewmg%@ﬁ]%ﬁmof the conponent forming the
magneti ¢ disk gl aﬁﬂeﬁgpﬂerrﬁégﬁvetic recarding I?);e]r'is fAriRa Y &n gh%‘éf the main
conprising a magnetic disk dgl ass Substrat®e having a pair of nhain

surfaces, anrgrfiacéR R Bad &6 afithnidic! Y& rdudhRBes fﬁ'!a)tr@@uiﬂ&i%g Rftlgnetic
di sk gl ass substrate, wherein: at l'east the magnetic

recordi ng | ageording, bbtheedagnetiy disk gass sdbdtilaée, matim substratefeymisgi ch has
an arithnetic nean roughness (Ra) required for magnetic recording, of
t he magnet i €o8IPSRER! uborspisyentiictlayainig farmehen et @heomaingy rissapbrent
el ution preventi | ayer is for on the ot her in surfac t he
Tssubst 15 o SEBP A O EHER REMA G RRLYEING YT B At H toBEeRk
to prevent e b afonfdrRIPRIMEMNg he AL RINEL Ifsrdisk ol ass

substrate.
12. A magnetic disk according to claim 11, wherein the substrate

forming component elution preventing layer has a thickness of 4nm or more.
13. A magnetic disk according to claim 11, wherein the substrate
20 forming component elution preventing layer is formed of titanium alone or a
titanium alloy.
14. A magnetic disk according to claim 11, further comprising:
a disk warp preventing layer formed on the substrate forming component elution
preventing layer.
25 15. A magnetic disk according to claim 11, further comprising:
a protective layer formed on the subsirate forming component elution
preventing layer, the protective layer being adapted to be formed on the

magnetic recording layer.



12. A magnetic disk according to claim1l, wherein the substrate
form ng conponent elution preventing |ayer has a thickness of 4nm or

nor e. 13. A magnetic disk according to claim 11, wherein
t he substrate 20form ng conponent elution preventing layer is forned
of titaniumalone or a titaniumalloy. 36 14. A magnetic di sk

according to claim 11, further conprising: a disk warp preventing
| ayer fornmed on the substrate form ng conponent elution preventing
| ayer. 2515. A magget iz\Gnsl %91? ox 4 i :
conprising: a prot ect %qve _rz&ylgr oérér#rfggg%%ﬂjtﬁgﬁl‘gtﬁéﬁ%ﬁeg{%gf%?ﬁge layer
conmponent  eladapest preverhedanlthy alagnehe rdtbedieg tdyee s fanfed bRitRG disk
adapted to be torned on the nagnetic recording layer. 36 16
A magneti c dvak ppewotidghayero cl ai m 14, wherein a protective |ayer
adapted to be fornmed on the magnetic recording |layer is fornmed on the
di sk warp preventilhg Pdyagnetic disk accordingto dlaimhghethared siotaldawrdi ng
to claim.11l, wherein a total layer .5 thickness fornmed on the .one main
surface Snd ORISR OB PN e of Bl puiarebE 1979 YRt aCHERSS felifedol
are equal t?l&@ﬁ%r%éf’ﬁ%uﬁ?%e are e%u]a?to éaddiﬁ‘?ﬁh&d of manufacturing a

S etic dis

magneti c di conpri sing e nmag gl ass substrate according

to claim?7 or 8 and. ahrh&psd oﬂnﬁEG%tdr@wgre?ﬁ@%ﬁéﬁtgdibla,‘éé&pffié’ih@‘ﬁfﬂe on the
magneti c di sk gl ass substrate, at |east the 10nagnetic recording

| ayer bei ng magmetid diek glasnsuldstratmacanidingéo oim 7surd axakst least a magnéic
A net hod of manufacturing a magnetic di sk conprising a magnetic disk
gl ass subst ra¢@dggtayaidermed ongie magastic Gk glase spbsiraiei aideast ée of

o e B L LR BB i
substrate, the meyjod,eonmol 5# Hltgﬂééc{ﬁﬁ@ﬂgl]agﬁeﬁce(g%%%@ﬁﬂgﬁg %qﬁﬁﬁqﬂg

recording |layer on only one o nal nYsurraces

ot her nain sy RLes sbshuRsbhtaineditRioliyAS MAMRYNRBE pBlisHih®Btep' @ BeKHING
| ayer adapted to prevent a conponent form ng the rmagnetic di sk gl ass
substrat e frogadesuiptratabadng aq@airtdienah Berfaces andsatrléaste magnetic

20. A magnetic di sk manufacturing nethod according to claim19,
20wher ei n atesasdiag Iayerdormad on ther mageetisalisisstibigrale themedlaed ¢ardpiging

for the,pther nmin surface of the magnetic di sk gl ass, substrate.
18 ?ormmg at I?aast tﬁe magnetic recorgl%g layer on on[)gone of t%e main surfaces

and forming, on the other main surface, a substrate forming component elution
preventing layer adapted to prevent a component forming the magnetic disk
glass substrate from being eluted from the other main surface.
20. A magnetic disk manufacturing method according to claim 19,
20  wherein at least final main surface polishing is not carried out for the other main

surface of the magnetic disk glass substrate.



