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wi der application because they have high inpact resistance and can be rDre
easily nade fl ln Id bstrate can easily
provi de a nagng%Pgsdﬁgﬁ&ﬁgyﬁ% éyckl ?%g%%%gF?é&§h§%acterlstlcs but

i nvol ves the probl edhds B@@&l@ﬁtﬂb@tn§s§nb@@@ds@a¢u0@aﬁ1§@ﬁf@ndpma§5|c

def ormation dugi ggca weghan c@la%%%s%eﬁ%%ﬁtagu&%ua%@ 2 3N pednit ast, he

gl ass substrate _can be easily mad becaus has hi gh surface
har dness and d&dd2i6t Pﬁv@h@efﬂﬁénﬂl&@FﬁcOéefépﬁéﬁﬁ@ﬁadeé@ﬂlb@@ta@@vNO-

10 60/606,887, filed September 3, 2004, pursuant to 35
U.s.C. §111(b).

TECHNICAL FIELD
This invention relates to a magnetic disk substrate

15 and a production method for a magnetic disk.

BACKGROUND ART
Magnetic disk devices have made remarkable progress,
as external storage devices of computers, owing to their
20 superior of cost/performance ratio and further growth is
expected. An aluminum type substrate has been used in
the past as a substrate of a magnetic disk which is
mounted to the magnetic disk device, but glass
substrates, such as chemically tempered glass and
25 crystallized glass, have gradually gained wider
application because they have high impact resistance and
can be more easily made flat. 1In other words, the
aluminum type substrate can easily provide a magnetic
disk having excellent magnetic characteristics but
30 involves the problem of lack of flatness because it can
suffer plastic deformation during a mechanical process
such as polishing. In contrast, the glass substrate can
be easily made flat because it has high surface hardness
and does not involve the plastic deformation described
35 above.
Various washing methods have been proposed in the

past to sufficiently remove adhering surface matter in a



Vari ous washi ng nmet hods have been proposed in the past to sufficiently
renove adhering surface matter in aglass substrate production process that
| aps, polwehes/mndswashes the surface of these gl ass sulPETrBa20501688Ir
exanpl e, these nethods include a method that processes the glass substrate
by a fluorine type solution having pH of 326 7 (Japanese Unexani ned Patent
Publ i cati on (Kokai) No. 2000-262991), a nethod that washes the gl ass
substrate wi t hyanedi gu¥et 850 @b&@é‘tb&!n%@&éé@éygh% Daip 8, Web eI shdapanese
Unexam ned Patent Publ i cati on ( Kogkai) 2001- 312817). and a net hod t hat
washes the gIa%@ds%%§@?%tEhﬁn?%rgaﬁ%sﬂfnﬁ %%?u@t%%sc%ﬁ?%Fﬁ?Fﬁsan Befd and a
reduci ng agentekéﬁ@ﬁ@?sﬁhébéxﬁétHQQSF@ﬁ@nﬁdEU@|m@ﬁhb@nthébkprdcébses

2001- 206737) . DIS URE OF THE I NVE %gN The i ventor % th| |nventhon
has conducted V3Fi 9 §S§tﬁﬂ?%gr §aP¥i Agt AUPFbLes YB@ FRth HO%f Voitask

substrate aftebflBstsuvfaaepaﬁepelUﬁégdmlﬁ@d hasemadeub hecpt bsen{Kokai)

i nvention. t he d thod f
magneti c dISk @8bsé?§@e9§%ggg?pt%gﬁgﬁbgﬁ ﬁ%%ﬁg%§$h p{ggu%e?lg g?skotha?r :
can further redubetrhbenunbbranbdﬂefEatsroqbaagmeSsbsubtecarelsathace The
present '”Ve”tQQP p§g§#geg Qg?%%éLg%%ggmt§¥8”§598§ttQuB?i gﬁ pr obl es

descri bed abov netic dIS strate using
washing a surféﬁ@k@i aNgl ade0suBsePar e anded m@th@dpbhaEhEGSh@ﬁan@terlzed

in that jphe 9'a§§s§ugﬁtéétgtéswﬂtﬁpsdwagh9n§ §@§Gtﬂgnsebﬂ£59ﬂlﬂ@'bﬁ the
surface of the polished glass substrate is held in_a wet condition. (2) The

production netA6d#dornd AefRSEréndi 3keBhbérrRRREES HRS¥ATbREd Rafeyt,
wherein the wepugondhti®n @kokhe) No. 2001-206737).

DISCLOSURE OF THE INVENTION

15 The inventor of this invention has conducted various
studies regarding a processing method of a glass
substrate after its surface is polished, and has made the
present invention. In other words, the invention
provides a production method for a magnetic disk

20 substrate and a production method for a magnetic disk
that can further reduce the number of defects on a glass
substrate surface.

The present invention provides the following
inventions to solve the problems described above.

25 (1) A production method of a magnetic disk substrate
using washing a surface of a glass substrate after it is
polished, characterized in that the glass substrate is
dipped into a washing solution while the surface of the
polished glass substrate is held in a wet condition.

30 (2) The production method of a magnetic disk substrate
as described in (1), wherein the wet condition of the
surface of the glass substrate is a dip condition into
water that may contain a surfactant or carboxylic acids.
(3) The production method of a magnetic disk substrate

35 as described in (1), wherein the wet condition of the
surface of the glass substrate is a condition where a

liquid film of water, that may contain a surfactant or



surface of the glass substrate is a dip condition into water that may
contain a surfactant or carboxylic acids. (3) The production nethod of a
magnet i ¢ wokoszebsir at e as described in (1) , wherein tireTiser008/0165051t | on of
the surface of the glass substrate is a condition where a liquid film of
wat er, that may contain a surfactant orcéTBbiylic acids, is forned
substantially on the entire surface. (4) The production nethod of a

magnetic di sk subgbkat ecagcdgscribedoiNe23ubsvhft €01y BREEhAt ehyiakt er
polishing, the glass substrate is dipped into water that may contain a

surfactant or 8HFB8%X§tic acids. (5) The production nethod of a magnetic
di sk substrate(as deser pbeduttianymethéd) othaoughnédlc whekesabkbeate
carboxylic acids gre noﬂ%- or gggy- ﬁhain car box Lig ?cidi 6) The
producti on net ABd9GFCE REGnER] E2 4T sHREHBLP at BOGE1AEELYi BEESF N (5) |
wher ei n Bhe popyithhinggcathexylassasudstaateoxal dtppeddintot wateactbat
tartaric acid, lic _acid or _pnalkoni cid. . r ion nethod of a
magneti ¢ di sk @ggs ra 8135ad%%%%?%%§n?nb?Gfgzkﬁgpgfﬁ ggga%bly-chain
carboxylic aci d§)ar 8hexmrpduatidn (8 hFHeopr adusgneniaethold sfibatnagaetic

di sk substrate_gch Lzed. i h e g rdj erLs formed
on the nagnetiggd?égegggggrg?eggg ggs???ﬁ% gégggn$ggf.%§§r%ﬁgoﬁgl (6) . (9
The magnetic dFakbsebsicapeiflsr aienfigheri erreedrdi AgakedranPoprdddced by a
product hgn met geggas described in any of (1) through (8) . (10) The

magneti c recordi_ng nedi um produced using a magnetic di sk substrate as
described in (gﬁ) The production method of a magnetic disk substrate

as described in (5), wherein the poly-chain carboxylic
acids are oxalic acid, citric acid, tartaric acid, malic
acid or malonic acid.

15 (7) The production method of a magnetic disk substrate
as described in (6), wherein the poly-chain carboxylic
acids are oxalic acid.

(8) The production method of a magnetic disk substrate
characterized in that a magnetic recording layer is

20 formed on the magnetic disk substrate as described in any
of (1) through (6).

(9) The magnetic disk substrate for a magnetic recording
medium, produced by a production method as described in
any of (1) through (8).

25 (10) The magnetic recording medium produced using a
magnetic disk substrate as described in (9).

The invention can provide a production method of a
magnetic disk substrate and a production method of a
magnetic disk that can further reduce the number of

30 surface defects on a glass substrate.

[BEST MODE FOR CARRYING OUT THE INVENTION]
When a surface of a glass substrate is washed after
it is polished, the production method of the magnetic
35 disk substrate according to the invention dips the glass
substrate in a washing solution while the surface of the

glass substrate polished is held in a wet condition.



The invention can provide a production nethod of a magnetic di sk substrate
and a production nethod of a magnetic disk that can further reduce the
nunber ofweundecesdef ects on a gl ass substrate. [BEST MEDEJPORS/QAERRYI NG OUT
THE |1 NVENTI ON] When a surface of a glass substrate is washed after it is
pol i shed, the production nethod of the nﬁgﬁetlc di sk substrate according to
the invention dips the glass substrate in a washing solution while the

surface of the 9'asﬁméHBﬁBﬁétecHthéQfgy'ﬁeﬂﬁégeﬁnoﬁ WB{stallized glass
condi ti on. Amor phous, chem cal | enpered or crystallized glass that has

general |y been D@Edhﬁﬁrgﬁﬁérﬁﬁ Me??%ndP§?ds§%§tF%?eméaﬂeBéCUQéﬁ as the

gl ass substrat §ub§t£8€el Béiﬁnbéoﬁse&xﬁgp{:l@é gLesgl sssesrstehinastreda |ine,
al um nosi |l i cat e, %hlUﬁ]Sl|lca I|th|ﬂn1alun1no ilicat

alunlnoborOS|IFE§?8 19Rd sBXPUPLRS ArE PHRSERRnPLS I?Stﬁﬂgﬁr%ﬂmﬁfass gl ass
that is BroughalumiﬁoemmtaatewnlhtalﬁmlsEDisaté alighhigh tenperature to
cause ion excha e of ag ions._in th ass th di f.ferepnt ghnds

alkali ions in® @ hoft ﬁCEEFt gﬂ%l?g ?Egﬁ or ¢é bya?ﬂe 80#%? sS|ve
stress, is suithbleheﬁxaaﬁlgstempehedcgyssalIgledsgthat asebrbogetwhinth are
obt ai ned by re; paEaLEROLOLASS HBUEL,2.Copt Lol LogiaandLybep. AhdePESCLRLLSL ! N0

and grovm ng a ge nu ne Cr crete exa es are an
20s-SiO -Li O wpeexahsaqs Alf2q3k$illq2c>ms 20 thpegland w@thomﬁfer%b

thi cknesg of SHE{gdl' 8§Sa§!49§&r%ﬁ§ instﬁsnﬁaﬁkéx sghectedqaf rom the range of
about 0. 1t o nm Polishing of the surface of the glass substrate

in phe.|nvgntiﬁﬁlﬁﬁﬁrﬁédcﬁyerﬁ BOMPrASa1l¥asEBREFS  mafingkitaRlexanpl e of
polishing is thﬁaﬁﬁ@eshaf aheadessthe1spefagea9t Lbe ghass gHbshrate and a

lap plate with eac

obtained by re-heating glass under a controlled cordition
and precipitating and growing a large number of fine

15 crystals. Concrete examples are an Al,03-310,-Li,0 type, a
B,03-Al1,03-810,-Li,0 type, and so forth. The thickness of
such glass substrates is generally selected from the
range of about 0.1 to about 2 mm.

Polishing of the surface of the glass substrate in

20 the invention can be carried out in a customary manner.
An example of polishing is the one that abrades the
surface of the glass substrate and a lap plate with each
other in succession to lapping, by using a polishing
carrier, through an abrasive slurry prepared by

25 dispersing free abrasives into water, or the like.
Examples of the abrasives are cerium oxide, zirconium
oxide, silicon dioxide, etc, but cerium oxide is suitable
from the aspect of the polishing speed.

In the invention, polishing is suitably carried out

30 by using the polishing carrier having an inner surface
that can come into contact with the outer end face of the
glass substrate and is coated with a resin. The resin
used for resin coating is a thermoplastic resin such as
polyester, polyamide, polyolefin, ABS or polystyrene

35 resin 6r a thermosetting resin such as epoxy, phenol,
unsaturated polyester or polyimide resin, but an epoxy

resin i1s most suitable. Preferably, these resins are not



other in succession to | apping, by using a polishing carrier, through an
abrasive slurry prepared by dispersing free abrasives into water, or the

| i ke. Exawpl2ess/mb44the abrasi ves are cerium oxi de, zircomrCumPzosdspstsilicon
di oxi de, etc, but ceriumoxide is suitable fromthe aspect of the polishing
speed. In the invention, polishing is suitably carried out by using the
polishing carrier having an inner surface that can cone into contact with

the outer end £age ofcthe-gkags S¥hstfalexABdsi srceabedeWihnc8ateagnisThe
resin used for resin coating is a thernoplastic resin such as pol yester,

pol yami de, pol yelettad ABSmothpokgsygrefieabestnlfrim theshogbtiimg.resin
such as epoxy, phenﬂh’eHQ@?%Brgre h80%¥ﬁaiﬁﬁoﬁriHO%MEEhdﬁhéeéhgfgggtoﬁn

epoxy resin is nost suita efera é" ese resins are not
rei nforced. ThehehptRAessUbStrREer 8i Wekoahi Bhei sn¥eneépadifream t he range

of about 510 Mm:tQqabosh InnWAicANtR¥agPLEsOkubBeraeadi ki giphBdWILHED the
surface of the glass substrate is wet in the inventionis a conditiqQn in

/ t .
whi ch the gl as¥3kabsthatempy gPppadni At sVhbeeFaPhaPrnEfrberY AL acids.
surfactant or garbexyki puapbds, ERE Hhhsspytpeseatthesghppsopubsteaye is

appropri at el i pped i, nmedi, at e after polishing iinto water at ma
o the ¥ i BBEd i akeny, BEker: BOLLR ALYy B P oL E R thah MBY,
fﬁrther_be a c?adthﬁﬁnthﬁ mﬁkehcaahtqugdthélﬂhkbokglﬂgdaemhspanwhalWytonh
the enti,re surface.though_t ss substrate.is not _dipped into water that
oy conte n t hEOESi FaBHI Ry FuRkBRR BECS | FRhGERGE T WRRER, RULRAEEHCT 1o
gl ass substrat €ilm ihuﬁodmbdveubdtaptihélyewn whshengiseepunhiate theugh
surface of the,glagsasubshhateateMLNfiokChipfha $HEGAGLRAL FRY:PRagY Of 2

cationic type suc
contain the surfactant or the carboxylic acids. In the

invention, the glass substrate is thus delivered to the

15 next washing step while the surface of the glass
substrate remains wet.

The surfactant may be any of a cationic type such as
an alkyl pyridinium salt, alkyltrimethylammonium salt,
etc, an anionic type such as an alkylbenzenesulfonate,

20 soap, etc, and a nonionic type such as an alkyl
polyoxyethylene ether aliphatic acid polyhydric alcohol
ester.

On the other hand, the carboxylic acids are mono-
chain carboxylic acids such as acetic acid or poly-chain

25 carboxylic acids such as oxalic acid, citric acid,
tartaric acid, malic acid and malonic acid, but oxalic
acid is preferred.

Examples of water that may contain the surfactant or
carboxylic acids described above include water and water

30 containing the surfactant and/or carboxylic acids.
However, this water may contain other components for
various purposes.

In the invention, the glass substrate under the
state where the surface of the glass substrate polished

35 as described above is kept wet is dipped into the washing
solution. The washing solution is not limited, in

particular, and may be water that may contain the



an al kyl pyridiniumsalt, alkyltrinmethylamoniumsalt, etc, an anionic type
such as an al kyl benzenesul fonate, soap, etc, and a nonionic type such as an
al kyl polwoxyetirgddsene et her aliphatic acid pol yhydric alcobetoogstees. On t he
ot her hand, the carboxylic acids are nmonochai n carboxylic acids such as
acetic acid or poly-chain carboxylic acids &uch as oxalic acid, citric
acid, tartaric acid, malic acid and malonic acid, but oxalic acid is

preferred- Exagphescebnwaber chidbxiay ccaptasndtbersyetiaabant, ofkogar boxylic
aci ds descri bed above include water and water containing the surfactant

and/ or parboxyﬁ?émgéﬁds. However, this water may contain other conponents
for various purposeaccolrdihle tonveet mefhotthefgkass iavkstiahe ghderltbe

state where the surface the gl ass substrat l,i shed as descr,i bed above
5 kept ver | o SHPBEAEaLoSt RETGACR: A LEBF At PanPRHRE RESnERG EEruCREn s
not |imtsed, |mepatitiecul alt dsdassymbe water atkatdiay tontaenmehésdr bdct ant
or carboxylic i ds_descri bed above, far e, . gl nmet hod
of the inventi ﬁ? ﬁﬁge§%§83’55§§F%§98 Pﬁegéﬁggégg §§%§ég%g%fk%h%g% are
reduced can besuedaiceedf lthei glassusetsthateaocondisngitfd ichdtdwt.hod of the

i nvention, fixationqf r'qgip rti h f g S
substrate occurs digﬁfcﬁggﬁ%% eﬂﬁgg%kgﬁnggﬁg %g?%%&%ﬁgkggukgggakgéis used
for the producthenpgbdacrigherifc adimgknekde eigrmpl e ForerEameag f or form ng

texture gy ooves ki@ 1RGA% ot 3UeHI1RG @E&%%&EO?IB%VEEV§5 apPlelzgd ttaveieng
substrate, whegyer Necessary, Mexty 3 baze fimmde of 2 G dlley is
r
necessary. Next, a base film made of a Cr alloy is
formed by sputtering on this substrate. A magnetic
recording layer made of a Co base alloy is formed to a
15 thickness of about 10 to 100 nm on this base film. A
protective film of carbon, or the like, is preferably
formed further on this magnetic recording layer to
improve corrosion resistance, sliding resistance, etc.
Hydrogenated carbon by sputtering or diamond-like carbon
20 by CVD, for example, is formed to a film thickness of
about 1 to about 50 nm as this carbon.
Perfluoropolyether or a product obtained by esterifying
or amidating the terminals of the former is diluted with
a solvent and is applied by spraying, dipping, spin
25 coating, etc to a film thickness of about 0.5 to 5 nm as
a lubrication layer to the surface of this carbon
protective film, and durability, reliability, etc can be
further improved.
Production yield and furthermore, reliability, can
30 be improved when the magnetic disk i1s produced by using
the magnetic disk glass substrate acquired by the method
of the invention.
Though the invention will be explained in further
detail with reference to Examples thereof, the invention
35 is not limited to these Examples unless the invention
exceeds the gist thereof.

Measurement of the number of surface defects of



formed by sputtering on this substrate. A nmagnetic recording | ayer nade of
a Co base alloy is fornmed to a thickness of about 10 to 100 nmon this base
film A pwoteatizza4fi| m of carbon, or the like, is prefecabbyosorasd
further on this magnetic recording layer to inprove corrosion resistance,
sliding resistance, etc. Hydrogenated carboh by sputtering or dianond-1like
carbon by CvD, for exanple, is forned to a filmthickness of about 1 to

about 50 nm as gtlhiss @ﬁﬂﬁ&ﬁhaU&ﬁﬁwdﬂy}aaﬂﬁpéﬁhQMFObyau@ﬁQ@ﬁ§$1Q@%ﬁkﬁ?ﬁ by
esterifying or amdating the termnals the former, i s djlut W, a
sol vent and i s Sappri&d l&?p%t&ﬁnnﬁ,pp@irﬁ%uﬁg?pgﬁdﬁc Gativngli 1t 6185 i 1 m
t hi ckness of aBechn®lodtiesh; mm.gs a |lubrication |layer to the surface of
this carbon protecti L rability, reldabiljty, etc can be
further inproved. Pr]?\é%t}gtll‘;ogn C%%C%%én(?nleup%fhes}l%rag,e P{&f?ééz&sl’i td)?_,%eé%_r‘?dbe
i nproved Wwhen biye swegnetive rditsts irsppresenced thy gsung eche aisgoe tiet editsk
gl ass substrat ,2¢qul lied k.ol he sBLAAG ofLhe s bavenidon., THUOR A e

B urthe nmpl es

invention will be explained In r'detai |l wWth referénce to Exa
t hereof , the i B¥&ERRICEN defasdts /| ideitesd edo bvhesiehErpivpired usnireps eskats

i nvention exceeds %HQSQH%EeEQ%rﬁ%Tth@b%%%ﬁ%@éﬂt of the nunber of surface
defects ofglass substrates were carried out by using an optical surface

i nspection appar at ud MEpPEFREEd By SHEEAERT JRf§RtPe¥RBosGi8ed 6. Fhepositive
def ects,1ne otustikate chehbaels, pdetiaatiednby tHucChorRNaARAbS I B eeeRls st he

counted rai sed defects on _the sur e. Further, negative defects, one of
the surface de]ogcké)%%d&ug&a&?sb%ysEg‘ﬁ &HB&F& @ PEpSELEREEt surfaces

(120 surfaces) for sixty glass substrates.
Example 1:
A 2.5-in. lithium silicate type crystallized glass
15 substrate was lapped and polished. Cerium oxide abrasive
slurry (cerium oxide concentration 10 mass%) was supplied
and the glass substrate was processed at a number of
revolutions of stool of 15 rpm and a processing pressure
of 100 g/cm® (about 9,806 Pa) to a predetermined thickness
20 (lapping) and at a number of revolutions of stool of 30
rpm and a processing pressure of 65 g/cm2 (about 6,374 Pa)
for 35 minutes (polishing). The resulting glass
substrate was immediately dipped into a solution
containing oxalic acid (prepared by diluting "MO2" of
25 Kanto Kagaku K. K. to 1% by water), was sent to a next
washing step, while the substrate surface was kept in the
wet condition, was dipped into a washing solution, was
replaced by isopropyl alcohol and was dried. When the
number of surface defects of the resulting glass
30 substrate were measured, positive defects was 2.8 and
negative defects were 2.9.

On the resulting glass substrate were formed

serially by sputtering at a substrate temperature of 200°C
a Cr film as a base layer to 60 nm, a Coi3CrgPt;Ta alloy

35 film as a magnetic recording layer to 20 nm and a
diamond-like carbon film as a protective layer to 10 nm.

Furthermore, a perfluoropolyether lubrication layer was



the pits defects in the surface. The nunber of surface defects was defined
as the quotient obtained by dividing the total nunber of defects on both
sur f aces W9 200w2erber of measurenment surfaces (120 sur PataBloof/or60si xty

gl ass substrates. Example 1 : A 2.5-in. lithiumsilicate type crystallized
gl ass substrate was | apped and poli shed. Tef i Um oxi de abrasive sl urry
(cerium oxi de concentration 10 nass% was supplied and the glass substrate
B ot e o prad f 1QC()ﬁfp iel\é(Z)ltl(gbt Eortl?ligkg% P|OfOI3 = d ?@ = d
processi ng pressure.q cm abou : a) to a predeterm ne

t hi ckness (| apPPegrtatd Bska ndider MeOney Sﬁs&ni‘aﬁf ?&‘%&ﬁe&f’: 30 rpmand a
processi ng prestuarectferistg/aam 2 (about 6,374 Pa) for 35 m nutes
(polishing) . EI%_%m ei%ulzt,i ng gl ass substrate was inmediately dipped into a
sol uti on cont aini néj oxal'ic acid (prepared by diluting "MX®" of Kanto Kagaku
K. K. to 1% by watten)lasswasibsdnt tieo wa snextt adaski ig $thep sawei wayt ke in
substrate surf ept: .hn e i than, di pped intq_a shi ng
sol ution, was %%%Fgggd&bgﬁieshogﬁ%pﬁ%taepgg%gl ttgll(r%g \‘/'\V/a\gg% ri"@ .%\ﬁﬁgn lphg\ﬁ%ﬁ: er
of surface def &t $hef sHaiesulcontg igiags oxabdcr aicd dwer hepadheedurfosiet i ve
defects was 2. gogadtRegally aAefocks WLerd 3 dOFie Lesy i ng glass
substrate were forned serially by sputftering at a substrate tenperature of
2000C a Cr fil RPEetdVBasefiesfsr wege6d -fm a Coi 3Cr6Pt3Ta alloy filmas a
magnet i Lo ecor doh@alrayeret @x2dpi® and a di anond-1ike carbon filmas a
protective layer to_10.nm Furthernore, a perfluorqpol yether |ubrication

| ayer wasapplied b § @ilﬁlﬁisngq‘ugbﬁtéaﬁﬁi YRSeSSH N8 dR, TRy iSRECa VRNgASt HE

di sk. This nmagBetimpldi Ik what ekeeklkerbtion that the glass substrate

obtained by polishing was not dipped into oxalic acid and
a part of its surface was not under the wet condition.
15 When the surface defects were measured, positive defects

and negative defects were 20 to 30.

INDUSTRIAL APPLICABILITY
The invention can provide a production method of a
20 magnetic disk substrate capable of reducing the number of
surface defects of a glass substrate and a production

method of a magnetic disk.



characteristics . Exanple 2 : A glass substrate was obtained in the sane
way a s in Exanple 1 with the exception that water was used in place of the
sol uti on wonbeimesg oxalic acid. Wen the surface def ecPsTivezesmmasur ed,
positive defects were 7.2 and negative defects were 7.0. Conparative
Example 1 : A gl ass substrate was obt ai ned ?n"the sane way a s in Exanple 1
with the exception that the glass substrate obtained b y polishing was not
di pped into oxalic acid and a part of it@mqusacg was not unge][ t he We'éI
condition. Wen the _surface defects were nmeasured, positive defects an
negative defects were 2 0 HFCSHCHLQBUIPRINRC ASBL IFCABIANEEY:CTRE Sknvent i on can
provi de a prodscbistraiet hed mf wasiEgkets csudifsk:leswtar @tl%s(‘sa@@@s%r%fte
reducing the n I f .surface defects of ‘a glass .substrate.and a
production met lt%lo %6: gtalr?a r?glliséle i’sK: rﬁflcﬂﬁr%z.e Alélrg%t?& i RGF for a
magnet i ¢ i sk substtrate Jds ng pwashiing oa as wefshdegofs od ugliass w&dbgz_t lt&teg af ter
it is polishedgGharac i i a i | a substrate,is dipped into a
washi ng sol uti grli1 V\hic%e%t%{lgé?ér agtesgo%uﬁ%:t agleagi?l&usglsetdr éts_e kﬁé)!tl \<;1Lﬁle(‘ji |wsetkept
in a wet condi Cogglition.The production net hod of a nagnetic disk substrate
according to claimb,, wigleiietweh GRRIIY g%at%f ﬁfg %gg‘%[cf aGgof said

gl ass substrate is a dip condition into water _ ain-a surfactant
or carboxylic &&P§Eraze aprerpisgueei 648t Rod "oE L8 IRaghet Wetdicokdition
10 of the surface of said glass substrate is a dip condition

into water that may contain a surfactant or carboxylic
acids.

3. The production method of a magnetic disk
substrate according to claim 1, wherein the wet condition

15 of the surface of said glass substrate is a condition
where a liquid film of water that may contain a
surfactant or carboxylic acids is formed substantially on
the entire surface.

4. The production method of a magnetic disk

20 substrate according to claim 2, wherein, immediately
after polishing, said glass substrate is dipped into
water that may contain a surfactant or carboxylic acids.

5. The production method of a magnetic disk
substrate according to any of claims 2 through 4, wherein

25 said carboxylic acids are mono- or poly- chain carboxylic
acids.

6. The production method of a magnetic disk
substrate according to claim 5, wherein said poly-chain
carboxylic acids are oxalic acid, citric acid, tartaric

30 acid, malic acid or malonic acid.

7. The production method of a magnetic disk ,
substrate according to claim 6, wherein said poly-chain
carboxylic acids are oxalic acid.

8. The production method of a magnetic disk

35 characterized in that a magnetic recording layer is
formed on said magnetic disk substrate according to any
of claims 1 through 7.



substrate according to claiml1l , wherein the wet condition of the surface
of said glass substrate is a condition where a liquid filmof water that
may cont avo 2e0ca2ed4act ant or carboxylic acids is forned sabgrzmosiHewbsly on t he
entire surface. 4 . The production nethod qf a nagnetic di sk substrate
according to claim2 , wherein, imediatél );Loaf't er polishing, said glass
substrate is dipped into water that may contain a surfactant or carboxylic
acids. 5 . The producti ompeifemthedfia dJmgnehids tHate Fhsty algrrger ding to
any of clainms 2 through 4 , wherein said carboxylic acids are npno- or

pol y- chain carrk?&&mulg‘ga&edjsl.u% PGS LR A & ItdProfmet netic disk
substrate accoragicagrdigiccltal iy ofwWidredims daitthyeeigir ghai n car boxyl i ¢ aci ds
are oxalic acid, citryc id,_tartaric acid,. malic .acid or, malonic acid. 7
. The production ms{j‘ho’d g[ﬁ‘eah%lr%tlicc 1§ S s rest T SESANSRS 5 0% iAm 6
wherei n sai d poagnetdion dakbewdsiteade dscaraioxaltcc cdaith 98 . The
production nethod of a magnetic disk characterized in that a nmagnetic
recording layer is fornmed on said magnetic di sk substrate according to any
of claims 1 through 7.9 . The magnetic di sk substrate for a nagnetic
recordi ng nmedi um produced by a production nethod according to any of
clainms 1 through 8. 10. The magnetic recordi ng nedi um produced using a
magneti ¢ di sk substrate according to claim9 .



