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 nmagnetic disk, a

nmet hod of manufacturing the magnetic disk, and the nagnetic disk. 15
Background Art [0002] As a magneti i medi um adapted to be
mounted in a hard disk drive devi cgjl:{%%%rﬁel?ﬂce), 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 NIP filmis coated
on a netal (itetef Ineaidiosf an al umi num magnesium alloy or the like, a
gl ass substrate, or a ceram c_substrate. Al um num alloy substrates

have convenMiBHAPPYOBAMNUFAETY RINEA S-ARFHSH PRI SATEF ORelyMAGNETIC
ner easeo nTSKoPHARG SHAST F B GgBAGNERCESK Wb gEs, o 1

gl ass subst ApeSEAETOKIRK APIAGIETK BASE ANSHISEREFG i Pl at e

strength as conpared wt al um num &l ave started
to be used. [0003] Such a nagnetic disk glass substrate is

manuf actured through 2 processes such as a material processing
process andTecHriieagtridldppi ng process (first grinding process); an end
portion shaping process (coring process for formng a hole and
chanfering proces@oﬂb} formng chanfered faces at end portions (outer

peri pheral end part.ion and inner peripheral end rtion) 5(chanfered

Pace ol ng pr bobus veRlion A 488 mBRPA R mengiiuing ¥ biast USSHaie
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



peri pheral end portion and inner peripheral end portion); a second
| appi ng process (second grinding process); a main surface polishing
process (first and second polishing processes); and a chem cal
strengt heni ng process. [0004] 10The recording density of a magnetic
di sk has been increasing year by year amd even a nmagnetic disk with
100GB or nore on its one side has been devel oped. Currently, the
magnetic disk satisfies a required recording capacity as the sum on
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that does not require a so farge recording capacity. If the required
recordi ng céd@adng ¢ hode ard tisdmizding prycess fonferrmingehamféled facgatdne di sk
as described above, the nunber of conponents can be reduced on the
HDD devi ce $odionsyelier hatipheraliangl kortieryaed innenpatpharalerslpartiony or one
magneti c_di z@ Tthi Sob]j S i!a]ézlvant ageous in tec”? of caost and 20 further
makes i t°podSiANieradyage FTEYRI Rraceawiitabend 1RCe mCiRHBS Brasess MUTRDD

devi ce. Theregf. Lty LS, w.on,.there will .be an
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JP- A- 2001- 35426 palisimgro dessbs); Bad lavmenicd sirengiteamgtobessSol ved by
the Invention [0006] 5Wth respect to a glass substrate for such a
magneti c di sk havi08g4k he magnetic layer only on its one side as
descri bed above, the main surface polishipng process for a nain
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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



surface roughness to a very low level. [0007] In the nmeantine, as a
gl ass of a magnetic disk glass substrate, use is often nmade of an
alum nosilicate glass containing an alkali nmetal such as 15sodi um or
l'ithium Such an alkali metal is eluted on a substrate surface
dependi ng on environnent. If the alkali gmetal is eluted on the
substrate surface as described above, it is recognized as white dirt
by visual observation (so-called corrosion). Al though such dirt can
be renoved by a cleaning process, it causes contam nation of a

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

possi bl e. [Qgpﬁi ofﬂuehﬁ@kﬁoﬁ”ve”t'on has been made in view of these
ci rcunst ances an has an object to provide a nagnetic disk gl ass
substrat e nimothiast tolieGolved bpehd ebniggin obtain a gl ass substrate for
a magnetic disk with high recording density 25 which uses only one
si de thereof as al0086brdi ng surface while preventing the occurrence

of corrosion, and to provide such a magnetic di sk glass substrate.
Further, 9t hi s i nvifihirgapemdo ar‘iﬂ'@@j%@ﬁtr@@ fpF W%n@gﬁﬁ%@@k@aumgﬁhw th

hi gh di t d t f
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to this invenitao thBrby rb@udyébé'téj@iéi@haﬁ@blﬁﬂﬂ oisBg ubast 4y, a
magneti c di sk glass substrate, conprising a main surface polishing

step of pol psimagngcgsaﬁ)osubﬂt e@t)e heparigular, ffds efficfentri actsevd heenst
wherein, in the main surface polishing step, main surface polishin

i s appl 1@d fesusHen by Onnwnaéhansqqpnﬁm'a@ég p@@GﬁtSﬁeNfgtF?ase@ug%g*ter %ﬂtamegc
t hat the one in su ace hasa eferm ned arithnetic nean
roughness (RA r;ymce rr?Hg t&ﬁ‘f%{)ﬁ Vb VP hing is applied to the other
mai n surface of ;t,\;q ﬁllass substrate so that the other main surface
has a roughness I'chh is higher than the arithnetic nmean roughness

(Ra) of the one npithe ahdaR, 88d GMMHCHY d mabp¥ticcdisk gRst QubsiRMeNisedis
component 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. [f the alkali metal is eiuted 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 o 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



15 formng the magnetic di sk glass substrate frombeing eluted from
the other main surface. [0010) According to this nmethod, in
the main surface polishing step, the main surface polishing is
carried out so that the roughness becones | ow enough to 20 prevent
the elution of the conponent form ng the magnetic di sk gl ass
substrate. Therefore, it is possible to prevent the elution of the
substrate form ng conponent fromthe nmain surface not intended to be
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magnetic reGRuiAbagf %ﬁﬁ%ﬁﬁ:r]n@%@ﬁ%h%ggnetic digccording to this
invention, there is provided™a nethod of manufacturing a nmagnetic

di sk gl ass substrate, conprising: a nmain surface polishing step of
polishing a glass substrate having a pair of main surfaces, wherein,
in the mai nMeansder Seleingdhe Smdlplgmst ep, main surface polishing is
applied to one of the nmain surfaces of the glass substrate so that
the one #ain surfB98%has an arithmetic nean roughness (Ra) required

ot her nai n sur f acCenepaT0 GRT el PR L8 Bo iR 2 riekh &P Bt @huafeiing
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prevent el uFbmmrcg a glReueBral HaOMy Hgait BEmARUSRTdces dvB&relH, #Pthe main
substrate. [0012] According to this nethod, the main surface intended
to be used awrfacelgolshingtstep,rrgiorsdifage poiishingristegpliet taohe hiibeinsainean
roughness required for magnetic recording and, further, it is

possi bl &0t oSBifRsEsHf i glask sEPTFRte Aot tB6 95 maie sHEres Aas Bomponent

surf ace andPlRRe T L PRt el B e B0 SR Rabtribo polifing & "
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15[ 0013] e magnetic rate nmanufacturing

net hod accogghfa fid® 4 PdughnBY¥SWhicdNs highet HRaNTRE RArim&RCRcR0 FdLhnass
step, it is preferable that the nunber of tines of main surface

pol i shi ng f (Ra)tdi¢heohe maimsurfzae dratwhich is lvev ghaggh teudistardbecongonent
smal | er than the nunber of tinmes of main surface polishi n%hfor t he
|

20one mk? n WMngcBe gragnatic glideglass pfistratefromdehiaieiipd fsor ane other Asdn
It is surface.
[0010]
According 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



possi bl e to achi eve cost reduction and so on. [0014] In the nmagnetic
di sk gl ass substrate manufacturing nethod according to this

I nvention, it is preferable that the roughness | ow enough to prevent
the 25 conponent form ng the magnetic di sk gl ass substrate from bei ng
eluted fromthe other main surface is 580nmor |ess. If the roughness
of the other main surface is 5.0nmor less, at least final main
surface polishing does not need to be carried out for the other main

surface of tdyeraeb ?gﬁshﬁ@%p%@m Surtdeg %@&mn & é@fui%a% oR8lok #Y Aginst ep-

[ 0015] I'n the nagnetic disk gl substrdate manufacturing

met hod accorstirfaged of thbigradsmaubstraierso thht the deahghadurface has ahkgithmett
surface polishing is applied to the 5 one main surface of the glass

substrat e sdangdratcugheess (Ra) mequiredfeamagoetihressglii®Randahantserface mai n

surface becones 0.30nmor less. [0016] It is preferable that the
magnet i c di SRINBG s anpled tathe plhRUMAB sifasg of the glaps Ruestide sp dhaidhe o
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pai r of mai RighicReeRMpYIRHEIAMMIEhe imddiRtibRisk giakd anRgaitas 15 a
predeterm ned arithnmetic nean roughness (Ra) and the other main

surface has a rou@neks which is higher than the arithnetic nean
roughness (Ra) of the one main surface and which is | ow enough to
prevent a conponefécardingitadhis methedilee mainisuiacs iaipadsd be be ysed £8 6m
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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 subsirate 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)]

[n the magnetic disk glass subsirate 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 poiishing does not need to

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



20 recording layer in the state where the occurrence of corrosion is
suppressed on the surface not used as a nmagnetic recordi ng surface.

[ 0018] According to this invention, there is provided a
magneti ¢ di sk glass substrate having a pair of main surfaces, wherein
one of the main surfaces has 25 an arithyretic nean roughness (Ra)
required for magnetic recording and the other main surface has a
roughness which is higher than the arithnmetic nmean roughness (Ra) of
t he one nai ich is |ow enough to prevent elution of a
conponent f%yﬁgﬁ%8§ﬁ%ﬂﬂgaﬁﬁtic di sk gl ass substrate. According 7 to
this structure, iﬂmﬁéf state where the occurrence of corrosion is
suppressed on the surtace not used as a magnetic recordi ng surface,
it is possible tolralmaghaicaisk GasesuBsiacs inaniReRltgtacthal StcdliMy to
can exhibit required characteristics. [0019] 5A magnetic disk

accor di ng t ¢his liventiow,énisipoefecaiipthias e muin sakice potisiyngts applieddo theng

| ayer fornmed on the one main surface of the magnetic disk glass
substrat®. PSRN pHasROLAEHASSSUpsYRIechatingRritmetis BiepRverghingss
it is preferahl hat at .10 |.east the etic recording layer is

f ormed on Olqﬁéb ‘i%ﬁée GHE Ml Fuddcs %%orngsnﬁ.%ﬁn%r{%ﬁ.c di sk gl ass
substrate while qﬁ ygstrate formng conponent el ution preventing

| ayer is formed on the other main surface of the magnetic disk gl ass
substrate. The supsfgrafabliertiitiae GRTPRAE Alskeiads RbsPARVABRLASIVAY e
is adapted to prevent elution of the conponent form ng the magnetic
di sk gl ass mEshdsbaccarding i@ @24 Jnvention furthec condprige st Dstebict iddntitdngithe,
the substrate form ng conponent elution preventing |ayer adapted to
pr event 1€ he0BE (iaib fUIRRCS pfche dianeda diskalagspbshat joatadoriatigl ass
substrate is.fqnned n the main surface of the magnetic 20 disk gl ass
substrate. YREIdPHEO0hen the other main surface of the magneti c

di sk gl ass substrgpeshas the roughness | ow enough to prevent the
elution of the cénpoJent form ng the magnetic di sk glass substrate,
it is possible toaddsrdiRgho Hi®Rvehiish, ehatbii®proRfdebnemaghstid dkr gfa@sM ng
conponent fromthe nmain surface and thus to further Suppress the
occurrence sibatrate baviog agraitdfenainsiiHaecs) ethevse dnaof e mamegntces has
recordi ng surface. [0022] According to this invention, there is

provi detP a #RipiateEiged piithmetic mean roughness (Ra) 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 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



conprising a magnetic di sk glass substrate having a pair of nmain
surfaces, and 8 a magnetic recording |layer fornmed on the magnetic
di sk gl ass substrate. At |east the nmagnetic recording layer is forned
only on one of the main surfaces, which has an arithnetic nean
roughness (Ra) required for magnetic recording, of the magnetic disk
gl ass substrate. A substrate form ng conponent elution 5 preventing

| ayer is forned on the other main surface and is adapted to prevent
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t he conponent formng the 10 nagnet’ic disk glass substrate 1s forned

on the mai nasare-side nudgrietie revaydiat ilayetitisdt cahaskibitubgliret eharddterigicsr e,

it is possible to block the elution of the substrate form ng

cormponent from t h®0i8] n surface and thus to suppress the occurrence

of corrosi on on tHe sur f.ace not lﬁﬁed a%_a, magneti c recordi ng surface.
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less. If thgdseughsess falls within this range, it is possible to

ef fectivel y suppress the occurrence of corrosion. [0024] In the
magnetic di sk accodong to this invention, it is preferable that the
20 substrate form ng conponent elution preventing |ayer has a

t hi ckness of 4nm lorthewragneils disktdesording kontbissnedntidnnit & pretarableitbatia
possi bl ?e]qto obtain a sufficient effect as the substrate forn ng

conponet? elSGE! Bif PRERRSGIRRYAINgfayer is dpyned on only the ongymakesyrapefite
di sk dj .S jon, J.t i ble that th
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preventing |layer. [0027]
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 a magnetic 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 5 protective |ayer adapted to be forned on the nagnetic
recording layer is formed on the substrate form ng conponent el ution
preventing | ayer or the disk warp preventing layer. [0028] In the
magnetic di sk according to this inventign, it is preferable that a 10
total |ayer thickness formed on the one nmain surface and a total

| ayer thickness formed on the other nmain surface are equal to each

ot her. Accoradénagnét& %Eg@iﬁ%%ﬁdﬁﬁed bhgnd 'maghgﬁé §5R gfsase %uBamerfahg f

surfaces are balance I'S posSI 0 Suppress war pl ng

the magneti ¢eabt ke magR3R] rebbAMPIGENE fonddbsly bR \BRLd 8k mait&@fdces,
provi ded a net hod of manufacturing a magnetic disk conprising a

magnet i ¢ di s¥icuhat amasthoiatizimezh tdughongés (Rayaequisar hamagpelic sdrording,
step of polishing a g[[ ass substrate having a pair of main surfaces
and at | eastof Henagaesticdislegi@psisHbstraiger AsBbsitaie nmingcomperant eluiosk

ULyt el B sBORED 5 S BDiST P ARGHEIES B
Lo, SRR PR AR e R BB

surface polishingggpgp of polishing a glass substrate having a pair
of main 25 surfaces and at | east a magnetic recording |ayer forned on
the magnetic di skAsedrdingds ¢his strectoe, todlsutmstiate Rirmhgf cormpargnaklutieast
the magnetic recording layer on only one of the main surfaces and
form ng, onPfaYeniRg ayenadaptediq pryentihedhigionaf éhg epmpanerd derpung e

The. maghBt | el geRbbissHBRE - forBiefll g TenilSuiort B BIRAGIONE,
e mgitt & b Bl | !
Comonent RSk iobos SPEER,  TRE e i< plRNIa wOEF L ReTR el on’
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on the main surface of the nagnetic disk glass substrate. erefore,

it is possibteurtencewbporssion ba ted stifase ot Uskd asubshyadte feaomiing
conponent fromthe main surface and thus to suppress the occurrence
of corrosi ofUrgaee: hén His eagee thptougbaasaef the majn suiface, eodhdisislg 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 possibie to obtain a sufficient
effect as the substrate forming component elution preventing layer.

[0025]
[n 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



10surface. Effect of the Invention [0032] In the nethod of

manuf acturing a magneti c di sk gl ass substrate 15 according to this
invention, 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 predeterm ned arithnmetic nean 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
whi ch is highar he one
mai n surface andéﬁﬂﬂeﬁgj Bq%&%é%gﬁﬁ H?ﬁ“ﬁ?%ﬁé gagéﬁn%nen %%ﬁnﬁn

t he magneti @[lﬂpoﬁlprg\bmmgsmt rate from bei ng el uted from t he ot her
mai n surface. Therefore, it is possible to prevent the elution of the
substrat e form ngld®@fponent fromthe main surface not intended to be
used as a magnetic recording surface and thus to suppress the 25
occurrence of corHdépdsnagetie Iﬁ@ksﬁﬂCpﬁii@ kothis inventigaditisopiséerabledhalsa t he
magneti c recordlqﬁﬂsurfa

| th t d
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roughness (B?éveﬂfln% gPne main surface and which is | ow enough to
prevent a conponen orm ng the magnetic di sk glass substrate from
bei ng 5el uted froRRe ot her main surface. Therefore, it is possible
to prevent the elution of the substrate form ng conponent fromthe
mai n surface not lnibeneranetio disk agsewlingstodthisdgyestion, it squeltiralgje shatfaace

e enochot o BeREI Ak R JETHRH SR Sl 5001 5510 Mt Ml RS
I th |

maneti oo afreddreihe SHATHAR 3 lECs B b O A Bl | AeBtaidd fa this,
whi ch has agtrgétiich iR filg éf%%@eé@kl%ﬂ?ﬁ:%n(ﬁ%)ade@%‘r‘é bSRnE&d soRMEIRLS C

recordi ng of the magnetlc di sk gl ass substrate having a pair of the

mai n sur f acpessi@ado audgressivatping of thermageticatigionent el ution
preventing layer is formed on the other nmain surface. The substrate
form ng conponent[oﬁﬁﬂtl on preventing layer is adapted to prevent

Ther ef ofe, it 1o Rgesiine B U5 BrERion AEPTeIuBrodisede FaBos Al auaining
{07 1110 CONOEE S AP s AHGhERE R 5P BRIt i

recordi ng su
surface polishing step of polishing a glass substrate having a pair of main

surfaces and at least a magnstic 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



20 and thus to suppress the occurrence of corrosion on the surface
not used as the magnetic recording surface. [0035] The net hod of

manuf acturing a magnetic di sk according to this invention conprises
form ng at |east a nagnetic recording |ayer only on one of 25 the
mai n surfaces of the magnetic di sk gl asgsgsubstrate obtained through a
mai n surface polishing step of polishing a glass substrate having a
pair of the main surfaces, and formng, on the other main surface, a

substrate f i j td t

revent a coombeachiPRARG o Matiohl R o ra@ fim BERRl dlfebdior
from bei ng thlbg@rﬁ{amrggﬂf@;_eqt her main surface. Ther ef ore, it is
possible to block the elution of the substrate form ng conponent from
the main surface [@31lused as a magnetic recording surface and thus to
suppress the occurrence of corrosion on the surface not used as the
magneti ¢ 5r ecor di igcadingde shis pretbed,oe subgtate forofing pempenrsit e 8ion0036]
Fig. 1 i1s a characteristi,c di,agram show ng.a re] ationship between the
107 ar it hitet PESVRELRG FRYGE AHEREY AoVt Do 1o & né cppane ARG
al um nosi li i t . | i iC
oL um nosi || Sefl R GRS BB KAl Ao A B e TBAget

di agram ShQNéRQ%léssSﬂ%trﬁte@ %@k@afe?g?é p@@éﬁbié?&%%{ﬁrggs HeOd éftﬁé a
magneti ¢ di sk gl ass substrate according to an enbodl nent of 15thrs

i nvention. substrate Forging@commpanstienatheomdinawiate shawhingiossuphedsslthe
i nspection apparatus for autonated optical inspection. Fig. 4 is a
char act er i sPEeUrERNEgrolPERYAN 9y the selface oeisised dsa megneticescording
t hi ckne of substrate form ng conmponent elution preventing |ayer
on a gl i‘is QWz%trate formed of an aluminosilicate glass and the
el ution anmount of an alkali metal which is a conponent form ng the
gl ass substrate. Fig. 5 i1s a diagram show ng one exanpl e of
t he struct ugge&fofdhdByBalide di sk according to the enbodi nent of this
i nvention. 25Mbdde for Carrying Qut the Invention

[0032]

In the method of manufacturing a magnetic disk glass substrate
15 according to this invention, 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
20  the arithmetic mean roughness (Ra) of the one malin 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
25 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



[ 0037] Her ei nbel ow, an enbodi nent of this invention will be
described in detail with reference to the acconpanying drawi ngs. 13
In this enbodinent, as a material of a nmagnetic disk glass substrate,
use can be nmade of an alum nosilicate glass, a sodaline glass, a
borosilicate glass, or the like. In parficular, the alum nosilicate
gl ass can be preferably used because it can be chemcally
strengthened and it can provide a nagnetic 5 disk glass substrate

| Tent i - i t i '
excel lent i fnd hatnestaddb e oiRElRG R ddMRRRelic ﬁ@gn[are@g%gg(gagﬂq(

strength. [0038] nufacturing processes o _
gl ass subst rieé GtheﬁQiaﬂd@unﬁ%@ﬁo%ﬂﬁ%@@hl&hti@hlghbrﬁ’fathﬁé Stiftindlicocess
and First Lapping Process; 10 End Portion Shaping Process (coring
process for ngamiongheedsolRa) ahthectrendhain swfage @ndsghitiors [bwremongh to
chanfered faces at end portjions (outer peripheral end portion and/or
i nner peri piREENt ag@eneriRMingibaMacsglie sk dlassrubgirpiedias Hping
Second Lappi Process; . End Eace .Poli shi ng, Praocess (puter peripheral
end port oneﬁﬂﬁd frﬂﬂ"etﬁeﬁéqqrﬁﬂ@f]ﬁm@ﬁ% ;S)ﬂ'fetrg@ﬁﬁ’;'t 'Wﬁg@tértf’é&g‘gv% &hi ng
Process (fi gk 1 i shj - j
St rengt heni ﬁghlsg] g](f:&%S&FS%EQEM‘dgséanﬂﬁer%é?ﬁg@ﬁgév}n?ﬁggﬁ%%@c ar P%%
processes ofp b8@ss@as el magiiRketdamy S %éra%qhwids@r%%ﬁé'bed, ,
respectively. Further, a description will be given of "a manufacturing
process of acomgreeiaf cdirekionsinrtge shéacmnetiiniehded th bagsed s iROmagRétic
gl ass substrate. The order of the respective processes may be
appr opr i at ef§coétiag geeacg-0040] (1) Material Processing Process and
First L?(Epi ng Proli@ai First, in the material processing process, a
pl ate-1Tke gl ass be 25 manufact ured by a known manufacturing
met hod such as a pr : .o .a
redraw net hod, ormatﬁé m@tﬁhﬁg{sﬁgﬁ%@%ﬁb%ﬁg&@%l éﬂgééﬁho%%ﬂgp%ss
as a materi pdoordihg 1dyer Y BEHedBhRUH dife SIRE nAIRBOFAGES B Rds:, the
plate-like glass can be manufactured at |ow cost. 14 [0041]

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 efution 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.
[0038]
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 suiface, a substrate forming

component elution preventing layer adapted to prevent a component forming



In the first | apping process, lapping is applied to both nmain
surfaces of the platelike glass, thereby obtaining a di sk-shaped

gl ass base nenber. The | apping can be carried out using a doubl e-side
| appi ng machi ne enploying a 5 planetary gear nmechanismw th the use
of al um na-based free abrasive particlesp Specifically, the | apping
is carried out by pressing | apping surface plates onto both surfaces
of the plate-like glass fromthe upper and | ower sides, supplying a

durfaces of thnkRRER BRBAATLEREA AN @@feﬁ'fﬁdme S o, "R
ot her. By tW@réfé@itﬁ@foélﬂlg%ﬁﬁ)%k%@éb‘h@ﬁ%fﬂévéd&tréfe%rrﬁ? o on@ﬁ?s

can be obtai ned End Portion Shaping Process ori

process for fioat thegain Suvlace aotiusdthasd amaghdit eess8ingeuthes ﬁh@ﬂws io
chanfered faces at end portions (outer peripheral end portion and

i nner peri piseppiesets peturienad of corosien ed thaswia® fdusedgsine cegsklic
In the carin process using, for exanple, a cylindrical dianond
drill, aR i hPRATDIRGISUITACSf ormed at a central portion of the gl ass
substrate, thereby obtaining an annul ar gl ass substrate. In the
chanfering process, grinding is applied to an inner peripheral end

face and anpout e HoRRERR D ce using dianond 20 gri ndstones,
t hereby carrying gﬁﬁ’ predgterﬁlﬂﬂﬂg écham‘ ering. [0043] (3) Second

Lappi ng Process ImoBbe second | appi ng process, second |apping is
applied to both main surfaces of the obtained glass substrate in the
same nmanner as i nFigh id & charazBrisppidiegranshewig Bielgemkbiphaigesiite
second Iap in rocess, mnute irreqularities, surface danmages,
cracks, %ndafl qticBean FpeANess tha qgr&gia%iﬁﬁbééf@?fpﬁﬂﬁﬁ@féﬁew ous

Feduced  hantpERe e RS mauie BBRR graaLACET abaf e wifen B '
becones post‘ébﬁ})ﬁn%ﬁf ort ?;erc;%ﬁsfggéﬁ?.ﬂ%nt pol i shing process of t he

mai n surfaces S 4) End Face Polishing Process
Fig. 2 is a diagram showing a specific sequence of manufacturing

processes of a magnetic disk glass substrate according o an embodiment 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 elution preventing layer on a glass
20  substrate formed of an aluminosiiicate 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 acceording 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.



5In the end face polishing process, the outer peripheral end face and
t he i nner peripheral end face of the glass substrate are
mrror-polished by a brush polishing nmethod. In this event, as
pol i shing abrasive particles, use may be made of, for exanple, a
slurry (free abrasive particles) contaimgng cerium oxi de abrasive
particles. By this end face polishing process, contam nants, danages,
10 and cracks on the end faces of the glass substrate are renpved so
that the end face § ks J ks

t hat can prevent E@ésu %’:ﬂtsgi&i on ’o%%sjo Iﬁﬁrfaf?gfé&%dg%@??%@i%%sﬁﬁﬁﬁﬁ%ul d
cause cor rosisercan[t20Aadle 6bin WhinfinSsllid:as glaBs) 4 sbddlienS5lasL hdrokilisite
pol i shing process) 15The first polishing process is first carried out
as a mai n s@dsscer ihellikehi hgppticdes she Thmifasilicatepglbssbambe prefembly i s a
process that mainly ains to renove cracks and strains remining on

the mai n surMege O&CHRS ihgan he chpacallyshengheded apd §cagorovuge igagnetic
t t - SI. i t t _for.

Cr cati ngoa eSS yR R TR AR IR SOl P 2B P eBREE™ Iy ¢ i s

first poli Sgwﬁfﬁﬁ‘%ﬂ@ﬁﬁ!&- the main surfaces are polished using a

doubl e-si de polishing chine having a planetary gear nechanismwth

the use of a hardiopggjn polisher. Cerium oxide abrasive particles can
be used as a polishing agent. [0046] 25In the first polishing
process, poli shi njlansfacaringgdocedses of ahmedgrichie diskaladnadsiatciosigel ow
enough to prevent a conponent _taﬁ)e.g. al kali netal) formng the glass
substrate fPHREEEFhEVE 2 MatariabFrocessingrasess(an Fisd dappinpdrpeess ded

T o AR} SR AR 0BRSSl By BBl SRR RS
t o ) . o . |

o n our  acETEp o8 ATEHARE chafrdbyralE riontERMd R GIRE PR b N Sl "
form ng t hepehiagansstiattipRriphb@ edd beridnf (EhaARERE fabé fbrﬁhiirﬂﬁsr?%?s))o;f

showi ng a rel ationship between the arithmetic nmean roughness
a gl ass subSecatcLépping @rafesanEnd Fate &slishicgPeoogisa$sutanperigierallankdi on
anount of an aikali metal which is a conponent form ng the gl ass
substrate. Pestion@andifeernerioha ead pedion dvginfistace fivlisking htraceasdfitsy
measur i 19 far?crrl sg():(&r{:pécﬁi’sh%g 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 fusion method 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.



10 measurenent region of 21.tmx2Rm square with a resol ution of
256x256 pixels using an atom c force m croscope. The elution anmount
of the alkali netal represents an elution anmount upon conducting a
corrosion test in which the glass substrate is exposed to an 80C, 80%
RH environnment for 7 days. Further, counpf represents the nunber of

| um nescent spots per unit area (region 15 of about 20012m x300p, m
obt ai ned by neasuring the glass substrate after the corrosion test
usi ng an optical lrgﬂ(%ﬁscope (x200 magni fication). This "l um nescent
spot” is induced by the al kali conmponent that is diffused to a
surface of the gl & oS ls ' i
diffusion in the hi g]hegft gtrr%%éﬁg Sf%tj%sﬁ,ﬂgﬁt_ﬁiﬁgﬁglﬁélg/e‘agg\?{opﬁ]n?g{n%uﬁaces of
Theref ore, dhe phatedikerglass ahe0l wiatiag endisispldped glasebassmetiter. The
corrosion resistance decreases. [0048] As seen fromFig. 1,
when the arilappieg can hesariesuyinslg & deyblesitiedapring machinseermnplopingevel |
the corrqgsion resistance 535 Iomeélgg‘ﬁTherefore, t her e exi st

r oughnesSes RENgIa aeaf glRcaAysEW uspcpfralyminadasedfrpeabrasive particles.

oo nvamBsBal e b8 T ated bt b BrEirtlabdhg stRSH FEks o
magneti c di %trfamc% ({fﬁqeélg@te@meys 0t SindBe kﬂﬁ%ﬁéﬂd meﬁsipgg,géndjﬂgj}g?%a

surface, a surtace o ass substrate, I's not

be used as gringingTidgorasiningahe freberakive particled ot Pelrhaiiedfheddf the
arithnmetic nean roughness of a certain |evel, and have conpleted this
i nvention. [piedike Jlass, and reldtiyelyi rsoviog thdm $o easteathieon Bysthishappingnaa
mai n surface polishing 5 process, main surface polishing is applied
to one 69 m&f Ssﬁypﬁfé%tgé‘aaﬁ‘gaﬂaé%%Sﬁftﬁwsr(&”eb%@btﬁﬁ‘&?-the one main
surface has a preR)%t gl'im' ned arithnetic mean roughness, and main
surface polishing |é pplied to the other main surface of the glass

substrate sexyt p e} i ; [ i's
i gher ¢ han (Pt PR Rind Plde St IoeREE phtRss 1 PUFIRE SR oA
surface, buthamfehgl rvcanrdootrimgetevEBiedragesBbaRNbortionsdigert he
magneti c di sk glass substrate frombeing eluted fromthe other main

surface, theedbyeralgp patipmgnd frnes petdphenatendportion) whaoviered fadee
surface, _not intended to be used as a recording surface, of the glass
substrai® f BIMUNGRIGSESIE di sk whi ch uses only one side thereof as a
magneti c recordin rface. 15[ 0050 herefore, .in the first
pol i shing pr ocess[,gI tﬁ%lcloﬁlﬁg Rﬁmleés’éﬁﬁhé%f @@rqp;[% W"Hdgqfﬁlidé?@é%n%gr"[’ 7t
at least, t ' I I i :

the magneti Brebeord naneo Lo iORAREA oftnd qEes iR 08pY bpidhfing

elution of hheaneorpgResisubstratenginihe chaeR@irCpdtsde, glinging 33/applicatts .
The 20 roughness which is | ow enough to prevent the elutron of the

conponent f anmingy peripheraberd facedinskambusspsiifisralane fass uing demoml e,
5.0nmor less. In this manner, by applying polishing to the surface
opposi t €0 t oJEndsipRAssdiereby eaieriny Ayt redriesingd chastfete arit hneti c
mean roughness thﬁpﬁ f becones | ow enough to prevent the elution of
t he conponent for t he magnetic di sk gl ass substrate,

(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 lapping process, so that it



25 it is possible to suppress the occurrence of corrosion on the
surface, not intended to be used as a magnetic recordi ng surface, of
the gl ass substrate for a nagnetic disk with high recording density
whi ch uses only one side thereof as a magnetic recording surface. 18
[ 0051] (6) Main Surface Polishing Process (final polishing process)
Then, the second polishing process is carried out as a final
pol i shing process. The second polishing process is a process that

ai ms to finigh,prkY, ésB%eto%n@%tp ar@.lb%eab'ér{t%%‘ﬂgl?ln@@kﬁ{é %%f {i'{étrrﬁﬁﬁed to

be used as a recor I'ng su m rror "sur

second pol i spiB8ePhacsssitifgl n surface mrror polishing is carried
out using a doubl e-side polishing machi ne having a planetary gear

mechani smw th thioodgg of a soft resin foam polisher. As a slurry,
use can be made of cerium oxi de abrasive particles, colloidal silica,
or 10t he |i K& EnchEace HahﬁmrrgaPmeBam oxi de abrasive particles used in

t he flrs pO|IShI g proc n the thod of this
i nvent i o E}"@P@rng pee P&éﬁ% rFQ]PfQPe%ITh%ﬂWﬁ@P%%D %'ané’cfa%ﬁ?dﬁlﬂﬁ’

such a min '@’%P%ﬁéhé”%ﬁ%?d g Y B i Syt P, Ay el bmineen
carried out piidting RERRSE. UR1Hs B9, ég&ﬁ'?ﬁ%#.na%'%g’ﬁ ésnhéé‘ﬂﬁﬁ,tﬁé’ be

used as a magnetl c recording s ace |ng [

carried out nvadefbfrmm@mptepafsmrw (re@lebrasiee béﬂ:bfe@?@orﬁémn@tcérmhﬁﬂﬂ@é
to be used as a magnetic recording surface. Therefore, in a magnetic

di sk gl ass sbtmsivepasticiesis Bibthis aed facehmlisbing grecesshemntam@nts, damages,
predeterm ned arithnmetjc nmean rou%hness (Ra) while the surface B has

a roughh@ss 2ARCEEKP NG RAEF RGe8PTt 'P\%Q@ﬁﬁtgHH@fqtﬁ aﬁ%éﬁi“ﬁ"@ﬁ’g&%@%“@fe%e

f A, h f h.
substr ate 1 PR ELYaRORU RSl S BABTR N SElbdtupribidl™
r0ughness 1 b sdimFHIRIsrAbrhAIBIE Salleor Qigfiness T equi Fed o

magneti c recording. The 25 arithnetic nmean roughness required for
magneti c recordi N@ogsn be determ ned according to a recording density
of a magnetic recording layer. [0053] In order to carry out the final
pol i shi ng f &) Maie Stufate Celighiba Prorasst(biist plishingprocess)

15 The first polishing process is first carried out as a main surface
polishing process. The first polishing process is a process that mainly aims to
remove cracks and strains remaining on the main surfaces during the
above-mentioned two-stage iapping processes and to carry out pre-stage
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



surface B, the final polishing is carried out, for exanple, in the
state where the main surface not intended to be used as the nagnetic
recording surface is nmasked. By doing this way, the costly final

pol i shing can be applied only to one of the main surfaces so that it
is possible to achieve cost reduction whgle 5 preventing the elution
of the substrate conponent fromthe surface not intended to be used
as the magnetic recording surface to thereby prevent the occurrence
of corrosion, 40054] As a consequence, the nunber of times of main
surface poli sfn ng for 10 the main surface, not intended to be used
for a magnetic reﬁymd'! ng layer, of the magnetic disk glass substrate
becones smaller than the nunber of tines of main surface polishing
for the main surf@he préseneimderdtorohie paiddttbotioratomegietidrehipasswdem the
| ayer, of the magnetic disk glass substrate. Accordingly, the
arithnetic mEdnnelsugRaeRseughress (Rajaia mainrsusiace & e, glarst substratedwul the
be used 15 for, the nmagnetic ypecording, |ayer, of the magnetic di sk

gl ass suPst & t@”tﬂg qegh m{qgathe Fﬁﬁs%‘i’ﬁrﬁ@- miith 1d8 Rrch@gacteristic

i ntended to : tig.r ding |layer. . of the tic
i sk gl ass SN ERgho & PR peERT 2 R piedl Suerlonb g RS o
surface pol i,y I I AT=Ya i i Wh’
mean roughnlg?;égz%a @B@fﬁ?%%aggw &ﬁ@%lﬁ#&{t}%@%&é%ﬂ?éﬁ%%luﬁégg orlt%
t he magneti enrsgicoirtéaowhiaiies a cofmpoheninegnigbitbe diask sabagsies URsdiRtiRe
becones 0.30nm or | ess. [0055] In Fig. 2, the description is
gi ven of t herituaiicihearraqugsneshedn pe bbiainadgpy measyring fon eedmaple, & or
the surface B. However, in this invention, for exanple, when 25 the

r oughnedd ofMSasErameTtAe@oR of UMsRUMRAUSHR WHR & 'espiuEdR At 23G1256IRie!H N

be carri od Suron oM e et dobey,, 7hb pTBR gt o Bie A RSl 2en
gi ven aboveréﬁre%é?ﬁs Sﬁ%ﬁgl\ﬂﬂ%{n%tﬂﬁbgoﬁ kendidiRb aoﬁirio%fﬂir{‘ﬁfi iﬁ.vﬂﬂ%ﬁ iy ried
out for the surface B, but this O i1nventToni1s not Iimte

thereto. Whglast Bebstaiiglimegsoset t be 890Cf 806 FH eavikaheaoigh dags. pr event
the elution of the conponent formng the glass substrate, it is not
necessary t bughen gounitreprieseris théaumbesof Ipmineskentgspmts péveurfii arad (region

pol i shi ng for the surface_ B. 5£0_056] (7) Chem cal Strengthening
Process!®  Of abqui 2DHMxFRPK B PDIgINEd Ry RBATHINI P8 alass subRlspieadler the

Co Ehe! hoouBorsleR BAL e b A e BB TR BB A c DBl ol
a chenmi cal q%m&&%ﬁ@g ié%og@bgpwg% ERA Hén’ﬁPgﬂer’ghﬁaﬂggfﬁu% {0 a

strengt heni ng, use can be ma r exanp m xed solution of

pot assi um ngiirfaicnf(thd Pasa BUbstpate e nd btedieratidAYr alkhh giftiBRMAif tHe
strengthening is carried out by heating the chem cal strengthening

sol uti on t ohigbg@nperad@echigprieimaidity anyvitomenerit.eahleeretdrasas thebsimisref t o
200C to_300C, ,and i mersing the glass substrate in the chem cal

st r engt#eni HENESCEHT SRGS NoFeRses. tsosrosipnesistanse depraseasr t o

chem cal ly strenq§$§@ the entire surfaces of the glass substrate, the
i mrersion is pref ly carried out in the state where a plurality of

gl ass. s%gg;iﬂ €S A Sod REREIL. Y, WA 1HE arififn iR hBaR foldffrds@trdyhel r end
increases to a certain level, the corrosion resistance is lowered. Therefors,
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 giass 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



20By carrying out the imrersion in the chem cal strengthening
solution as described above, lithiumions and sodiumions in a
surface | ayer of the glass substrate are replaced by sodi umions and
pot assiumions having relatively large ionic radii in the chem cal
strengt hening solution, respectively, sgrthat the glass substrate is
strengt hened. 25[ 0058] As descri bed above, according to this
invention, in the main surface polishing process, the main surface
polishing i j t ] : i f ace f c disk
o1 ass supst PHEOEHSEtegh At WiEed Flubn s atertln I, FRERELS

predet er m nedypldtbdiRs ifveBS roughness, and the main surface
polishing is applied to the other main surface of the magnetic disk
gl ass substrate s@oybpt the other main surface has the roughness
which is higher than the arithmetic nean roughness (Ra) of the one
mai n surface, but Thatis,die gisdofthis nvenitandathathis Smaimpwiesetpdishingng
the magnetic di sk gl ass ?ubst[ate frombeing eluted fromthe other

mai n sur  ac 8rOCERE,TBRGRITTace polishing i anniied ¢ preobmain sefacesof aglass t he

ised a ¢ he SRR B8 TRREY bkt P bk BiadfiSiTiey abiReRipech o
h ; iGN QN: . '
e sed as ThE raamar g, e PREN ke K B g mRRLFRERE o

Manuf act uri fie Glassessstiaps o6 688 tied othef MaNvsdfdcearish RAghAY¥S whief i$0
on) As shown in Fig. 3, on the surface A of the glass substrate 11

obt ai ned 15higheothgh théeritivoatis-mean raughdess (R sd divg o maithswiace, baljier
12, a soft pmgnetic |ayer 13, a nonnagnetic underlayer 14, a

per pendi @ul W aRQHEE: IP et AdioRyPangpbiormng taemﬁr@é%idiﬁéﬂ glagsesubsateand
| ubricatipg | f d in.thi t her eby .

manur aceur | RO iR dm 456 FRGr athie Shadh A uR SRR g et er a1

form actilt . _ ! .

b0 19 o vaPSETpLakatstpttn e Chudlel it MorkR ke SRR thin

al l oy or theuffddesofte dressCétrtrate’or hitfadretisREEkalhich uBss @mk@y}@rsicﬁefh a

granul ar nonmagnetic layer or the |[ike can be cited. As the

per pendi cul therendgisex inagnetioredording swréacel5, a granul ar nonmagneti c

| ayer or the like can be cited. As a nmaterial formng the protective
|l ayer 18 hydrogdR&@d carbon or the like can be cited. As a

B e o R ed S B o B e S e
T 15, oSSR Shelinine AROnE RIS AT slNE
layer of CodpptsiiBid Grlmdgnett ReOAE QirfaeHedbHeaNow &Aough to prevent the
elution of the component forming the magnetic disk glass substrate. The
20  roughness which is low enough to prevent the elution of the component forming
the magnetic disk glass substrate is, for example, 5.0nm or less. In this
manner, by appiying 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 occurrence 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.



under| ayer of CoCrS102, a granul ar magnetic |ayer of

CoCrPt-Si 02-1102, and a protective |ayer of hydrogenated carbon are
formed in this order on the glass substrate and, further, a

| ubricating |ayer of perfluoropolyether is forned by a di pping

met hod. 5[ 0060] In this process of formigg the recording |ayer and so
on, it is preferable that at |east the magnetic recording | ayer be
formed on the nmain surface intended to be used for the magnetic
recordi ng | ayer mﬁﬁ a2 on the main surface not intended to be used
for the nmagnetic ecoﬂding | ayer, a substrate form ng 10conponent

el ution pre%éﬁMhﬁQSMﬁ%@?P&m#ﬁﬁfpmhééﬁH%aﬁﬁﬂ%ﬁﬁgﬁﬂnéé&?preVent'ng the
conponent formng the nmagnetic di sk substrate frombeing eluted from
the main surface. TBynfthewseognd pelishifd grocesyigcanledidig asu fired @olshing i S
possible to further suppress the elution of the substrate formng
conmponent f poesasie rhesesond pelishing proagssndadprocedsehasaithsds finksh only
magneti c recordigs surface,and thus to further 15 suppress the

occurrenfe ONebpPELMaM siHfacgs. wiieh ét“ciié't%?ﬁdit%{’grﬁ’?féﬁ aﬁf? IeoreRgis\yiacene
i L. A i . f i ,
el oSS58, SBLOE B VR Bkl e U i fror
o . . _ i
Cornanor caboliity ey RaBE udndlatioupledide BURHIANSTE YRS | I

excel | ent aghestap gear ineehghiadswitiirtisatd a 3o reSiTBadfpciShew aes .
and so on, a filmof titaniumalone or a titaniumalloy or a film of

chr om um al shiryouseacarhbe madi® il deoiym cxige elbrasivbpartiohes, olidal dlicanoi s
particularly preferable. [0061] In the above description, the
struct ut@ i hehigdnarihahiherearive exddgahesyenaries ugediing fest poshinge
magnetic di E’ké‘%l Ss substrate is set | ow enough to prevent the

el ution of PH 8'rrponent formng the magnetic disk glass substrate
and, specificallypgss) set to 5nmor |ess. However, when the buffer

| ayer is provided on the surface B, the structure is not limted

thereto. This is lpaheusetho@af thireinebmtinQ it i®prefdiablRQRROAMRINbokhdSe
suppressed by formng the buffer layer on the surface B. For exanple,

even when t Bppliesyiintssucta triain sufdcectbaBsditended treomesédasiaskagietis s
substrate is, specifically, in a range of nore than 5nm and no nore
than 6nhy i feqokdingsuifage At i agishgwrHe FisiRs Bnalpglighing is eatded aut wite
B, to 5 suppress..the elution of the conpone 0 a level that.causes
no probl em [40Re) Rt A b preate AOTROREH e b8 Bre B &madRitimer | o
di sk gl ass ; 2] & i i {,d

attenti on t HrarIngsfirato BN fnal polienifg R R S Py B P e
and the el usiuteofutfice BPRPORRIMNdel 6 BEN@el A6 a0hagsetitOsubSiig@é Rtack! 9-

4 is a characteristic diagramshowi ng a relationship between

Therefore, in a magnetic disk glass substrate thus obtained, the surface A has a

20 predetermined arithmetic mean roughness (Ra) while the surface B has a
roughness which is higher than the arithmetic mean roughness of the surface A,
but is low enough to prevent a component forming the glass substrate from
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



the thickness of a buffer layer formed on a glass substrate nmade of a
mul ti-conmponent gl ass such as an alum nosilicate glass and the

el ution anount of an alkali netal which is a conponent formng the

gl ass substrate. Wth respect to the elution anmount of the al kal
metal, a magnetic disk is exposed to 151@a 65C, 90% RH envi ronnent for
5 days and then assenbled into an HDD device, then a seek test is
carried out (counting the nunber of read/wite errors (RRWerrors)
during 40,0 t iHACH i i an
alkal | et al it o oy pereii s GRiad OF, RRREmDITREe' Jatd WiEhe Be
That is, cormaiaisarfats npriampided td Be asbl ghtm@mghaﬁwe@ordiﬁ@bumﬁé idity
envi ronnent 20 and corrosion products comng fromthe surface
(surface B) mvekeH. i Byroingibisdvay theacosilyriieal poliseingratinize dpplied ombyeto
scattered due tq the disk rotation and adhere to a magnetic head in
the seek tedneshilRe B\git swtaces sertbaldt inpogpiblertoiashipyscosbieduciigmweis ¢

nanber | Hor BYRth FiS QURET B hEpel Bl deRitambhite i e Pl holniehdea
o1 ass obt ai A28 By adatg e RERldnd B b CREaRaRy A otylsento

gl ass, ot hepeempsiments for i nproving dissolution and ot her
properties of the glass and there are nany gl asses other than the
above- nenti oned aj0dB#hosilicate glass. Anong them 24 the

alum nosilicate glass, an al um noborosilicate %I ass, or a sodaline
gl ass is particul A Bycoppeaass) hedyinebaraiiaasol maik syifacspaisbingrfat e.

5%3?@%3 ¢ Bmahor vc:é‘waﬁ%ﬁé‘%éohﬁ%b?%é [ Pednalateeaing Fusrtie
Lo provent [T ElGHeRpia o Bera@teolibe FRARF Hori e StiinkE b .

Based on t hiaik B@RdgSishinggoihesRath suPMes iR db@iend 0bediidr hahaghdlic
order to block the elution of a substrate form ng conponent, 1t is

necessary t tedooding dayeqfdf ée nageetiodisk glass sabstratbi cRoeadingly, thelO
surface, not intended to be used as a magnetic recording surface, of
a magnet i c affirejicareansigyghpasse(Ra o theamaincisicet ref intended inveatiberh.

h S, th i f i S i I, j h |
the gl | or A2 Braanale {espuing evBh il mROBSIE Gk shis RubsirSnppauRss
e mgtiti 1S . |
and the SUDGLHe! il OFaR1and 5 PIRRIE i Elatkd BRLSNON g Ly

adapted to event the conponen e magneti ¢ di

substrate frBrdiRg weelowt@mbgﬁ@ﬁdmgk Qh@@%uﬂﬁi&ﬁeﬁ!Jantﬁ%Qiniaisp(‘SI%HT@d on
the other main surface, thereby blocking the elution of the substrate

f orm ng conpmeess, the oraiit herfam polishinhds prefetablysedriesoat sweihaethiec
recordi ng surface so as to suppress the occurrence of corrosion on
t he surf acearthmetic 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



20 not used as the magnetic recording surface. [0065] In this
invention, as showmn in Fig. 3, at least a buffer |ayer 18 serving as
the substrate form ng conponent elution preventing layer is fornmed on
the surface (lower surface in Fig. 3), not intended to be used for

t he magnetic 25recording layer, of the pagnetic disk glass substrate.
Based on the know edge shown in Fig. 4, the thickness of the buffer

| ayer 18 is preferably 4nmor nore. Ti, C, carbon, or the |like can

be cited asé@ﬁhﬁﬁé l%tllgrﬂt .etﬂgr%etl&e RYER $he h%‘.lﬁﬂﬁegsgc)}f et[r'lggﬁﬁﬁce B3s low

It is consi t hat ghetic recordrng SO on are

formed on t kolghfo Ftﬁvfaﬁﬁﬁe(eﬁHfohﬂﬂ@hé’%ozhbbﬁélﬂ@&nﬁi@g B %ﬁ@éjsﬂiwtra‘té‘,% is

magnetic recording |layer while no layer I1s formed on the nmain surface
(surface B) nobhetessandctary de eiisedhe dirstiposhing oethedinagpeoitsthingofor eheer ,
t he bal ance of filmstress 5 is |ost between the surface A and the
surface B s&UffAe® Bt he magnetic disk is warped. Taking this into
account, _it is pr@)%rible to forma disk warp preventing | ayer 19 on
the buffar | ayer 85 shown in Fig. 3. As a material formng the

di sk warp p?ﬁ}"ﬁ@éﬂf‘ﬁg' éﬁé{ tpérﬁr&g%ﬁc?c{e%gcan be cited one of the

materials o ayers e surface A for exanple, a O

al loy. In this 10gaH8.chbiida? sRESIBERRY ProdaL, éﬂé@ni&ﬂtﬁbngmeﬁh@qésof
A an t o]

the layers fornmed on the surface t he total i ckness t he

| ayers for megpibed torthe glastaubsitatechasiig sepmadubjertahithetabeve-mentioned
Accordingly, it is desirable to appropriately determne the thickness
of the di sklamRing proeessasiang paigbing pyocesiepag Kﬁa@haﬁmahatremgtbening
structurss and .t hi cknesses of the ers fornmed on the surface A so

| a
that t hdUt ofQItiqR feriisen e ehergical sirenathraing, disesaniberaasie sl Leainplee

16 on the barTard paySh ppoeHa il (b7 GhS St RE AR ghe
prevent var phagicdl sttdiyilril Wt fePb @O MEhtihBnELHhRA ferdifening

I
substrate form ng conponent” nore effectively. Further, | ecessary,
a protecti veolutiyreto 300fCatol 400F € crehagtin gahercleateptgiabst subegafeab B °O o 20

the surface A nay also be forned on the buffer layer 18 or the disk
war p pr evenBPRE, laagidmmegsing dusgpssisvlestrate in thestheimieal sirengihening gi ven
O RSl a4 A BRSSO e R S RIS, e
used as the iRANGtGhd §ROS 4 th8 GRimetsibi & Wrkldrgsly 30%eh St in the
state where a plurality of glass subsirates 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



magneti c recording |layer and so on are forned on the identified main
surface to thereby manufacture the magnetic disk. [0068] 26

The manufactured nagnetic di sk gl ass substrate has the main surface
(surface A) intended to be used as the magnetic recording surface and
the main surface (surface B) not intendgdl to be used as the magnetic
recordi ng surface. Therefore in consideration of the nmagnetic disk
manuf acturi ng process, is b5 necessary to identify the surface A of

the manuf actiys He B d%eggﬁé&aﬁmﬁr@gr OnBtﬁﬁé%t &nd thd hal nér{} fadl Eﬁ:hﬁ

recordi ng Iaye on are e éur ace

The gl ass sudappiRiceoitBe biHEnSRah eurfa@mdf the hidipletié H%kfg\l'ésfsaé%sﬁa@' &PthBas
the arithnmetic nmean roughness of the predeterm ned level, and

therefore, itte dieextairsuifgcalndd iheubughresawthickalseigherdizam trfeyartthreetrc
surface A by 10visual observation. In view of this, for exanple, the
surface A i dneatipugheess (Redof fi1a enp maimeprtacei Buids !qmgmh igrprevent the

apparatug 2 for auto ted tical ectio omat tical
hepect | Bn) cadRoRStF/or G B8 st BEf Sidss SRR T4HE pevd Sited o
apparatus 2 C C r.Qbe
| asers 2la éﬁ%%gh{a%%: ?%%Cr% dg{ﬁgfﬁ@ﬁ rt;%gofs% ggé P ée?gﬂ?@% B'ft%g] ‘ﬁéﬁg
det ect scat kap&ehtbif@iiing cOmpURSHFIm ald rYraﬁ*r' durflick 8ot infdifdedab HeARRY as
light. The two defect detection probe |asers 2la and 21b are

di sposed spé#uechagpeatid rdcoading acifiacet dret, tad, it i$ pessibleto basmesotieput
direction. The defect detection probe |aser 2la emts neasurenment

| aser |ight omrr@qerré ceapsien afdhe stifaee peldpiented & be osed Bs éfrd magnetic
refereniﬁ | aser h% The detectors 22a, 22b, and 22c are di sposed
at posi on§eq9é?iag d"8f%-det ecting diffracted/scattered light at a

| aser irradiati 0Ny pggjatr on of the defect detection probe |aser 2la
and each detect dﬁ cted/scattered light froma nmagnetic disk gl ass

substrate 1(g)t\pagiitiaimsie MinbRIcAtNg %Eeé@(&é@s%hff&ﬁﬁﬁq:tﬁ%&?dm &h er,

detector 22b’'is disposed so as to 25 detect one of beans “spl it

by a beam sphdsben)23 di sposed before the detector 220 The detector
22d is disposed at a position capable of detecting

di ffract ed/ scat t ep@ghewiyfit Figt Saorl Heeguriace Advfdbe glaspeubstraia 1dfobtaieed

(cjile; fe (r:;c? gj / ét?q%ﬁ‘@oatﬁ%vé?{ﬁ% tiof) tprer}ggesdsgé earcnt gdl{eesgv%rlgyecr 12, a soft magnetic
layer 13, a nonmagnetic underlayer 14, a perpendicular 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 layer 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. As a

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 CoTaZi/Ru/CoTaZr, a nonmagnetic granular



27 magnetic disk glass substrate 10 to obtain reference scattered
light intensity information. The magnitude of arithnetic mean
roughness i s judged based on the scattered light intensity
informati on and the reference scattered light intensity information

t hus obtained. That is, the scattered |pght intensity is 5 relatively
| arge on a main surface (surface B) where the arithnetic nean
roughness is large, while, the scattered light intensity is
relatively u - Ar4 '
mean roughneneetad & (BOIGH BReR P bATE e RO R R &

scattered | ifyfectivel lBpsi dhhyarshdnated @fres e BfLiopRal irefhedolded bh théﬂ@lﬁ@@ ty
Is relatively large on the surface B while the difference 10between

t he scatt er esdbbiratatandnfusier, taylubrichtingdayerfof periltie rcpoiytatiegrdsl fdrivglitby a
intensity is relatively small on the surface A. [0070] Using sanpl es
separatel y girpdugewihadie rel ati onship between the arithmetic nean
roughnes (Ra) an Ohﬁﬁ scattered light intensity was exam ned. 15 The
results dre shown able 1. Fromthe shown rel ationship, the

' : 0 eIl 68 e M b Bl Apsq ot pERRiE,

N ( NUbefare IddReHe REERBticTEES RGRBAyer be formed on the main surface

intended to be used for the magnetic recording layer while, on the main surface

not intended to be used for the magnetic recording layer, a substrate forming
10 component elution preventing layer (buffer layer) be formed for preventing the
component forming the magnetic disk substrate from being eluted from the main
surface. By forming the buffer layer on the surface B, it is possible to further
suppress the elgtion of the substrate forming component from the main surface
not intended to be used as the magnetic recording surface and thus to further
15 suppress the occurrence of corrosion on the surface not intended to be used as
the magnetic recording surface. A material of the buffer layer is not particularly
limited as long as it can prevent the elution of the component forming 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 struciure 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 buifer layer is

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



136 178 112 30 [0072] 20In the visual inspection apparatus 2 shown
in Fig. 5 the laser diameter is, for exanple, as small as about
51.1m and thus the | aser wavel ength is short and the power is |arge,
and therefore, the identification accuracy is high. In the visual

i nspecti on apparatus 2 having such a stpucture, while noving the 28
magnetic di sk glass substrate 10, laser light is irradiated onto the
surface of the magnetic disk glass substrate 10 fromthe two defect

detection p S

that time | 07 Arigdfefd Bea Al Bl LRe O St 0 534
Thereafter, p@mdwnyjjrg@aétae% érhﬁgﬁ@t%ﬁ%%;f‘é@séu@'ﬁtﬁf@tors 22a to 22d
are input |nto a judgnent circuit (not 1lTustrate and t he judgnent
circuit identifief0slg surface A/surface B of the magnetic disk gl ass
substrate 10 based on the output signals. [0073] Next, a
description w || Besgen&ampFigt dswhenthethiokeess oidhe buffediayerdecreases to

10cl arifying the effect of this inventiqn, [0074]_<Manufacture of
Magnet i cg gl@ %@V@u%@éf@épwf%ﬁ%’w $ B)weqtl r-E*ﬂere@F%ﬂh?@rﬁXISt

o U oSt | ke R Rl B AR R o
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 buffer layer of a certain thickness on a

10  surface, not intended to be used as a magnetic 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 ard the substrate forming

15 component elution preventing layer adapted to prevent the component forming
the magnetic disk glass subsirate 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 giass substrate. Based on the knowledge
shown in Fig. 4, the thickness of the buffer layer 18 is preferably 4nm or maore,
Ti, Gr, carbon, or the like can be cited as a material forming the buifer layer 18.

[0066]



anor phous plate-like glass nenber (blank). In this event, the

di aneter of the blank was 66mm Then, first |apping was applied to
both main surfaces of the blank and then, using a cylindrical core
drill, processing (coring) was carried out to forma hole at a
central portion of the blank, thereby obgai ning an annul ar 20 gl ass
substrate. Then, a chanfering process (chanfered face formng
process) was carried out to formchanfered faces at end portions

(outer peri phera! “%'gomaéljee.rih%qgtaif?ﬂ%%rb#grégi}ﬁﬁgHaﬁ?%na%rotdrfgl)e and

t hen second | appi ng was carrie e oute

peripheral dathgpot trenmain siice| (BfadeulShicatied Y@be séd Rfr"ﬂﬁ’é’h’iagﬁ@ﬁ'c by
a brush polishing nethod. In this event, as polishing abrasiv

particles, useordag layateviile re layeris yorfadesn iarmainsairfpes (dtfaee)B) not
contai ning cerium oxide abrasive particles. 29 [0076] _Then,
t he i rror- pUENdedip b used by mageetiprecarditg@yel, the balarce offimastress

chta i ng i losCorlyBEREEE siitade Kafe BiSseinae than st ies MesRotepiss i)
Speaim nd rdet ! . f

bol T shi ng. priaiBet! PRSI, RRPbIEARR B RLA . |,
the first pg@ké@ntzﬁ%_|a%9¢9%ﬁ,thé_bdﬁerhbﬁers1’ gIgs Qr%\ﬂérfis?f fgg] Sachl H%éﬁ@ﬂalused

as a polishing machine. As polishing pads 1nt I shing nachi ne,

sof t suede fadingwheadisiswdrp prevantiiiplayésts, nigeragaftoe @tedeieWhtR®! | shi ng
agent was used. Polishing conditions were such that the processing
surface pre§alieralsakinedayars fargmgl emthesswifacad, forexasypiag Coallyi ohethis

d t to .22 As , th ithneti
| | , |
25 & magnet Mend3h8 Gl BRecs SR I To BB e Bhisuftper & Hendet el
second pol i ghémether.0CRsordlRgly,aPeldedfagBlty aBBerh?teE%ﬁé{FﬁHf?%glﬁfecon g

intended to be used as a nagnetic recording surfa

pol i shing pthickaess obthéalidk wagd sleveringlayag IekhigrnetorsousiaHe 8Gudures
pol i shing machi ne. As polishing g?ds in this 20 polishing machine,
soft suede PadIgkacrees o thalaless formed orcibapsudass Asodbétdhedtabn

anount:, 4761.1. m or e, density: 0.53g/cnB or |ess) were used. As a
pol i shity a ?smgﬁé@ }"‘H’ﬁﬁﬁao%%ﬁ' man; ‘"tg%aﬁ6$ AEhFe palgLigteash Aty an

the. process Phe &g ek Ha braiBb TR, TR0 e B iR B cocsi ng
rotational 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]



25 speed was set to 20rpm The arithnetic nean roughness (Ra) of the
mai n surface, intended to be used as the magnetic recording surface,
of the gl ass substrate becane about 0.30nm [0079] 30 The

gl ass substrate having been subjected to the second polishing process
was imrersed in a KOH solution and cl eagéd for 120 seconds with the
application of an ultrasonic wave, then scrub-cleaned for 4 seconds
usi ng an al kal i ne cl eani ng sol uti on, then cl eaned using highly

diluted sulfuric FpbanfdadtiRdm A8l yﬁ%ﬁéfﬁh{a?ﬁ:e%sm

solution, and then subjected to | (| soprop st eam ng

[ 0080] (surfduen)) infendgl és be si8bS bE m@mgnertgrd@emin%symﬁ@t@m the rhéiﬁ
above- nenti oned second polishing process was chem cally strengthened.

The 10 chemS@a‘EC%(Mi&gBr%mOh@thdam usedaast theynqretiaréctgdiag shefate.al
st rengt heni saolution in the formof a m xture of potassiumnitrate

(609 and sodEiRPIR: ﬂ"f%‘?"és'qez{@%” OfHEthQQj]eﬁ'ﬁ§§de@'ﬁHf@@IE”@@ PEIRGERhiSNg
|

chem cal St FErgriRan BTt S BLBRIan fedblL i s dlase ©

chem cal ly %hbﬁ?a%@%riﬁgt tﬁé%@n%gé%écro@& R M8 3l Blss%neﬂetf&{rﬁg%gﬁor

cl eani ng, al kal1 ne cl eani ng, pure cleaning In

I n this manserfacaARRGRet fafl. dTHK glkaSEbSHRE i BhSspiRsnt BRAYIAd4hEed.
[0081] (Tests 5 to 15) Magnetic disk glass substrates having

arithretic surfaceB alsugmibeseithaeticimean rougtfest of heyeredeterminbddéwsl ed
in the sane manner as in Tests 1 to 4 except that the polishing

condi ti ons #Bf RS AYHemelt difficl fo ﬁ@ﬁuféﬂ@imgewi tl'msurfa@@ Ay in
t he staﬁ] vvhere! S%B.I noRurface L?E& [ ntende @I .as a %ﬂetl c
recordi 1y suprabse anm 6 o8 Blo PL SR Ine DeirEo daoRody
respect to i’o%ﬂtﬂé@éé ﬁ@% .
corrosion test was cg ri e oLrtE'BB(SJt Ovlﬁ r%tﬁ Fgg@ogﬂb&{ (?th&'al ﬁ'\AB?%ﬂon
exposed to $OBAGorEA% RptiaVinsPSERAY at @hovin q}av@ slhe gl ass
substrates after the corrosion test were observed with an opti cal
m croscope (x200 [A8GPi fication) to
The visual inspection apparatus 2 shown in Fig. 5 comprises two defect
15 detection probe lasers 21a and 21b and four detectors 22a to 22d each adapted
to detect scattered light, in substantially all directions, of laser light. The two
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/scattered 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 to 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 capabie 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



31 thereby nmeasure the nunber of |um nescent spots per unit area
(region of about 200gmx3001.1n). The results are shown in Table 2.

[ 0083] <Formation of Layers> 5An adhesive |ayer, a soft magnetic

| ayer, a nonmagnetic underlayer, a perpendi cul ar magnetic recording

| ayer, a protective |ayer, and a |ubricaving |layer were lam nated in
this order on the surface A of each of the manufactured nmagnetic di sk
gl ass substrates. As shown in Table 2, a titaniumlayer was forned as

a buffer | ayghaticldis ass st o p%%@%bﬁg%g&ngegﬁa;@@%rgﬁggyo

t hi s manner, gnetic di sks were nmanufacture i
t hus obt ai ndgfonwastoex Pisedageitfiet GritfRstidiean volighh@esis f18gedPbaksatson

and then assenbled into HDD devi ces, respectively. Then, a seek test
was carri ed thascgitradlightgntehsityninfdrenation anddlk vafeteace scattered Ry

errors) during 40,000, 000 times seeki n_g)l. _The results are shown in
Tabl e 2. 15[0ig8aly ipfesmation thusqiiained RbRjhdBe seattesed fighidntansitnip

Surface §qugﬁﬁ\§t§y ?a{crges %hfaar%ginBSL‘r%% (surface B) where the arithmetic mean
roughness is large, while, the scattered light intensity is relatively small on a
main surface (suirface A} where the arithmetic mean roughness is small, and
therefore, the difference between the scattered light intensity and the reference
scattered light intensity is relatively large on the suiface B while the difference

10 between the scaftered light intensity 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 AOL.

[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
6.00 136 178 112 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, white moving the



Corrosion Test Buffer Layer Buffer Layer Thickness (nn) S eek Test
Test 1 0.3 1.5 1 or less present 3 5 or less Test 2 0.3 1.5 1 or |ess
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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 glass member (blank). [n 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.
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[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.

[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. Asa
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]

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
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/em? and the processing rotational
speed was set to 20rpm.  The arithmetic mean roughness (Ra) of the main
surface, intended to 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 polishing
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 1PA
(isopropy! alcohol) steam drying.

[0080]

Then, the giass 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 5 to 15}

Magnetic disk glass substrates having arithmetic surface roughnesses
shown in Table 2 were manufactured in the same 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, noi 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
200umx300um). The resulis 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
HOSesh | srness | Comoston | Bufler | Laver | SeokTest
(nm) (nm) {nm)

Test 1 0.3 1.5 1 or less present 3 5 or less
Test 2 0.3 1.5 1 orless present 4 5 or less
Test 3 0.3 1.5 1 orless 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 5orless
Test 6 0.3 3 1 orless absent o 10 or less
Test7 0.3 5 5orless present 4 5orless
Test 8 0.3 5 5 ar less absent 0 8 or less
Test 9 0.3 6 20 or more | present 3 12 or more
Test 10 0.3 6 20 ormore | present 4 Horless
Test 11 0.3 6 20 ormore | 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 or more | 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
S  was possible to reduce the number of read/write errors by forming the buffer

layer on the surface B.



Test 14 0.3 7 120 or nore present 10 50 or nore Test 15 0.3 7 120 or
nore absent 0 150 or nore 32 [0085] From Table 2, it was possible to
suppress the occurrence of corrosion by setting the surface roughness
of the surface B to 5Snmor less. Furthgr, it 5 was possible to reduce
the nunber of read/wite errors by formng the buffer |ayer on the
surface B.

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,

whetein, 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
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 one main surface of

the glass substrate,



33 CLAI M5 1. A nethod of manufacturing a magnetic disk gl ass
substrate, conprising: a main surface polishing step of
polishing a glass substrate having a pair of main surfaces,

wherein, in the main surface polishingystep, main surface polishing
is applied to one of the main 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 main surface
of the glass substrate so that the other main surface has a roughness
which is higher than the arithmetic nean roughness (Ra) of the one

mai n surface apd whjch is.lqw enough,t reven conponent formng
the magnetic dfsk g‘ll‘g?gngtﬁ%gﬁkﬁj%ssfsr@ﬁﬁ'ﬁ% W@”Bﬁaﬁﬁ%'@g;ﬁ‘?@%gﬁ@c@}dﬁ@rm
mai n sur félgien 1 or 2, wherein fheRIugPASS I0TRENS R forPredert thegsRbbRert Sk

gl ass sulgofstrate in surface polishing step of

conpri sing: a m I
b0l | shi ngOHTCEE RARGIPSISK $1ass HebsTasRNPTURSIRG Piktad irpayias other main

wher ei n, 4 #dcB8s BRinm sHIdsace polishing step, main surface polishing
is applied to one of the main surfaces of the glass substrate so that

the one main surf ademrasctmdigkiglanseaubsiraieanandaghwiog ngthay aceerdingdd
for MRANGlkity § B¢ 9! fhBkin BB Surfitel iSnifglid SBOIK boSndBRLIAgLL O the

other main surfacé of the glass substra mai n
surface rewfagercdtiyhglass substeateise thatghemrithmetic meanroughretsis { Rapafthe

roughnessqn(eﬁggmog%rfa% b%%n{&iq].sﬁ%fo?‘i&sand which is | ow enough to

prevent el ution Of a comnponen orm ng the magnetic di sk gl ass
substrate. 6. 3A magmetjo eiskoglassssubstrats manbfdctaing methotiagcurdimg
net hod aggar di lLaiml or .2 wherein, in the nain surface

pol i shi nggscgaé'b?p?%% fﬁﬁﬁ%re?orﬂ'?n?"i"%s of main surface polishing for the

ot her mai n surd step obfdentifyirg tesorsunaly alrkcesof $a@blaes stbgtrate by optighier
of times of majn surf.ace c[t)iol ishing for the one main surface of the

gl ass suBHOTBRUC visygl inspection,y A nmgnetic di sk gl ass substrate

nmanuf act uri ng 7ret h@adnagesticldisk glaes SuBsKatd HaNing a AR bR ir Qﬂfédé%?h“ess
| ow enougvt}?to, pr ev?efnh t he conponent fornm ng the magnetic disk glass
subst r at B P HgnNe MAR GUFRERS 8220 AHEYMSHE MeanFeugwess (Rabnm or

less.  requirdd fofrERBRAL iscdtiin SRS ofErThaR!RrBE HES G Wb Atkdret hod
I or 2 h hfng 1's

according to claim r 2, wherein the main surface polishin
appl i ed tighis higlkerihan the prithmetisimeanrauohsess (Ra)kafibe ose maiasudacs

i thneti ' ' 0
ar i t het iz giRaen g&ﬁ%ﬁmﬁg@h(tg o Snlgeg oA o n%&anﬁ?&ﬁ]@mla%get?c nm

or less. . A magnet | ass substrate manufactur
met hod ackskr@asgysuksitatesi m 1 or 2, further conprising: a step

f identifyi t i t Ccal
automati ¢ vi soal e SREnERElaESs Y hEbire? Tt 8iTace i) i 684, AR’ 2
substrat e havi ngoadh phthe maimsirfacearaiapelishedrsrizicasone of the main

surfaces has ap arixt i ness (Ra) required for magnetic
recordi ng and ?he étrﬁ@é%dl&g{}?@t@ as a roughness which is higher
t han the arit hmatmagnetioreconditmizyer {dRmed ain the @nenpaimeiunfagsiof gee and
which is_| ow enough to preyent elution of .a .conmponent form ng the
magnet | o MARETG RIS SRR abcdiinglo Saifh 7
9. A magnetic disk, further comprising:
a substrate forming component elution preventing layer formed on the
other main surface of the magnetic disk glass substrate according to claim 7, the
substrate forming component elution preventing layer being adapted to prevent
elution of the component forming the magnetic disk glass substrate.



wherein the roughness of the other main surface is 5 nmor |ess, and
both of the main surfaces are polished surfaces. 8. A magnetic
di sk, conpri sing: a magnetic recording |layer formed on the
one main surface of the magnetic disk gl ass substrate according to
claim7. 9. A magnetic disk, further conprising: a
substrate form ng conponent elution preventing |ayer forned on the

ot her main surface pf the. etic di.sk glass substrate according to
ol am T the sulle: PAMBOPERTRRE: LUPpOHEHATBAtE 1 GO8R SHAE 8y or
bei ng adagicefdihg tPERIAIT, afitl 4 magnelic ideerdiegReBefimed o the rhé@etic

SK,

magnet i Cngi Skh"’% asg substrate. 35 10. A magnetic di
conpri si rYSKkIIREgSEPSIaE: WReHIZss substrate according to claim7, and

a magnetic rechghdighd ARhnelio FERRACAD 1418 ISRIMRH hAbS thedb@Sfhain
substrate, wherein: at least the magnetic recording |ayer is

formed oruffags. andaswbsiaiefosningempansat gluian orevendng daver igformed on

conpone ntt{-uﬁ 'é‘hﬁérqﬂaiﬂ 'RSEE! 8 duB¥Ghtd ﬁr&&b’%ﬁn&lﬁeﬁp Slu%lt??ﬁ'e\{]gﬂtigg layer

surface, the substrate form ngz conponent “el utlion preventin

bei ng addjstirgadapteddy erevest gtution abf thelrempomgohieonmingohaimagnediie disk
magneti c %gﬁﬁﬂesubst rate. 11. A magnetic di sk according
to cl ai m710; erern the substrate form ng conponent el ution
preventing | ayldr hah nsagnetic kireksaccofdidg o odaimd0ewherein the siibstrate

magneti c di sk ordin | ai m wherein the substrate formng
corrponentfgréﬁlﬂgi%g’ p;??'g\'?gﬁ@"ﬁﬂé p?%\gpéﬁgg%ayfegpﬁggtb*cﬁpﬁsaﬂﬁ & O¥®r " a
titanium alloyl2. Aldaghetiagiskaiccodirgkioatior th, vhdreincthaistibd®atef urt her
conprising: .a disk war .eventin er . forne e substrate
3& di sk Flﬁ{ t'%lzi%/ f1p g?lt‘lth &Jbt t

forning dOWYBASRMRANGDT BHUIRR BURYATRY 19YRY & formed of titapjum &loRg i i ¢

di sk accaitghing dlleycl ai m 10, further conpri sing: a protective
| ayer forned 3[% tf)ll substrate form ng conponent. el ution preventing

ec

| ayer, the pr t F\/Bagasls digk aRgerd KRG duthgrromisisindie

nmagneti c recor di B8k vigpreventing layer-forndtan eld suthitsle ﬁﬁﬁﬂﬁgjb&ﬁﬁéﬁ’ent
claim 13, wherein a protective |ayer adapted to be forned on the
magnet i ¢ S RIEWYGI8YeR s forned on the di sk warp preventing |ayer.

16. A rragnetiq4dishrﬁﬁ§ﬁétfmgkbec&ldﬁi HhimME i@ rohPrRind: 2y er

thi ckness fornmed on the one main surface and a total yer Thickness
formed on the o#pepteptivenlayer fosmed andhegubstrate feraaing somponent elution 17.

fi ok gl aBL RN 1A theloRolRIRRl ol ieBRAG 5 Rinbi S TRE Mddrbto
r ecor di ngedardisg ldyemed on the magnetic disk glass substrate, at |east
the magnetic ugcor gl fgeh AeioR Sbataldf Bkt oMb Sfoctle tifer ™!
adapted to be formed on the magnetic recording layer is formed on the disk warp
preventing layer.
16. A magnetic disk according to claim 10, wherein a total layer
thickness formed on the one main surface and a total layer thickness formed on
the other main surface are equal to each other.
17. A method of manufacturing a magnetic disk comprising the
magnetic disk glass substrate according fo claim 7 and at least a magnetic
recording layer formed on the magnetic disk glass substrate, at least the

magnetic recording layer being formed only on the one of the main surfaces.



36 18. A nethod of manufacturing a magnetic disk conprising a
magneti c di sk gl ass substrate obtained through the magnetic disk

gl ass substrate manufacturing nethod according to claiml1 and at

| east a magnetic recording |ayer forngg on the magnetic disk
substrate, the nmethod conprising formng at | east the magnetic
recording layer on only the one main surface and form ng, on the

ot her main surface,,a substrate formng conponent, el uti.on preventjng
Payer naapted 1 pratelioT iRbSiathle % SRARRGT he SatpreRol GegRete
% Igasz Suhﬁél'ti gta%sfsugmribl@idwaiﬁﬁdlgmdlt@h the mfbgnte@idw_eiek @vdst@hsaﬂasfra@e- i t

. magneti 1S S supsirale nanurac rirn et Nog, accordi n 0 -
Shaim 1 anuEeRiia MeloR Spamine At FRat AR mAgals TRESAg Ci o
out for tjagerfbiifed BRitRe FHdrRES ditk JubSHERIGRS indtiticsdorapsisg fothiid at e

20. A magnetic di sk according to claim 10, wherein the other main
surface Hgastdhe Sirghelisseeardpgriays qrearly the one main surface and forming, on

the other main surface, a substrate forming component elution preventing layer
adapted to prevent the component forming the magnetic disk glass substrate
from being eluted from the other main surface.

19. A magnetic disk glass substrate manufacturing method according to
claim 1, wherein at least final main surface polishing is not carried out for the
other main surface of the magnetic disk glass substrate.

20. A magnetic disk according to claim 10, wherein

the other main surface has a roughness of 6nm or less.



