., e3eP<p6TPdvY< < Chenically Reinforced d ass Manufacture Method,

I nf or mati on Recordi ng Medi um 3 ass Substrate Manufacture Mt hod,

I nf or mat i onRA mrm'mﬂm di um Manuf acture Met hod, and Chenicalgﬁﬁgnforcenent
P

Devi ce 5 REHEHIMN LATED APPLI CATI ON This appl i cat BénJah t he
priority right under Paris Convention of Japanese Patent Application No.
186094/ 2000 fil ed™¥n June 30, 1999, therentire disclosure of 10 which is

i ncorporated herein by reference. BACKGROUND OF THE I NVENTION i) Field of

t he | nventCGlosmildeel by cRetnh forwedt ¢ bass dMahefat bure MMathad| ulefdbmaeibad of a
chemcally reinforced (chem cal strengthening) glass having a high-quality
surface and aRekemddalg Meidilwr Gdmmst StbsiteetepManudiglcaine Methabnuf act ure
met hod of a glass for electric products such as an information processing
appar at ustnEgrna tigr Recordbrg dledimn t Manufactpeei MaFhgdy canflofbenigedsses
are used, for exanple, in glass substrates for electric products, and above
all, a glass substrate for anFsiECRcemeRInESVdCr optical magnetic
information recording nediumis representative. The 25 chem cally

rei nforced gl ass has been used for such purpose because the chem cally
reinforced glass is provi i-h hi urfa s and nuch
strength. However, wth E%%QQNCE TQi%%L%“ o AREL Hﬁ% oduct functi ons,

t he enhancenent - N. 20 E face Lty

chem cally reinfo?%éﬁ %Pgégcéﬁgéﬁrg?%lﬂgstﬁéeéyﬁéggg s?%éb% gﬁéegtrongly

demanded. p Bafd | €L ALY oh Not h@aﬁ%ﬁé% SHRSLA AL £ Of - 2r BYNRLI ¢ recording

medi um such demand is remarkable in order to sufficiently fulfill the 5
original pesded meoce of1adnegnethe Peadiods, i shdesmpded §hak1bsutbeos
magneti c recording nmedium the surface is maintained to be flat and snooth
to a nighvihiiestel is Becawsgotdeedi lghrél mtvesse Déréhee magneti ¢ recordi ng nmedi um
surface is required in order to mnimze the 10 flying height of the
magneti ¢ head and to solve the problem of thernmal asperity when the MR head
- (magneto-resistive head) is used. The thermal asperity is a phenonenon in
whi ch when there is a protPMsKeROYMDt B Bl f BRCEBTI®He nmagnetic di sk, the

MR head is influenced by the protrusion to generate heat
i) Field of the Invention

The present invention relates to a manufacture
15 method of a chemically reinforced (chemical strengthening)
glass having a high-quality surface and a chemical
reinforcement device, particularly to a manufacture method of
a glass for electric products such as an information
processing apparatus.
20 ii) Description of Related Art
Chemically reinforced glasses are used, for example,
in glass substrates for electric products, and above all, a
glass substrate for an optical, magnetic, or optical magnetic
information recording medium is representative. The
25 chemically reinforced glass has been used for such purpose
because the chemically reinforced glass is provided with high
surface smoothness and much strength. However, with the

enhancement of electronic product functions, the enhancement

A
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.15 in the MR head, the resistivity of the head fluctuates by this heat and
mal function i s caused in el ectromagneti c conversion. Mreover, even when
the magnetic disk surface is provided with high flatness, the protrusion on
the magnetic 20 disk surface as a cause of thernmal asperityp Ea\m\eqmg'nead
crash and adversely affects the nmagnetic disk. It is known that a factor
for obstructing the snoothness and fl.atmess of the glass substrate is a
particle sticking to the substrate surface in the manufacture process of

t he chemoraldur 2 eju DIrteecd flassheric $01 v er 4 href ehoyve-gleses | Hesls pr obd em
various inprovenents for renoving the adverse influence of the particle
have beemasy apesed riarddrel mahwfacd werqiocestemdndde.  Bart JAN 2003, - 3
chemcally reinforced gl ass substrate. For a chem cal reinforcenent

t r eat nentinagrene Istssp ofb st matrauf Bt 18 engyoeeiss, radwr pies emedappl | saolh has

al ready proposed a technique of renoving iron powder or the like from

at nospherdenanch 155 cifste ©ed P Feei T credaiento chslfberigmt Lihi €9l £hel chiesr cal

rei nforcenent, treatnment is perforned to prevent the iron powder or the |ike

from bei F YAbied iRRO- AR & F MY 2 di qui d (Japanese Pat ent
Application Laid-Open No. 194785/1998) . reover,. a technique of filtering
the 10 chenical r 'njf%'r\%épﬁ%rh?e‘?i Niks| %\ﬁ“t%ﬁ?im?%?étjs%plé??%‘fgfﬂghi gh

t enper at yre,. rqQsi o | St an S : ] Cro- Siteve t al t with a
hol e madélr eﬁjyl gr[’cﬁclsr!neg;gl{%ﬂréenglvsgq‘%%leﬁjti%}orﬁg%or@m%eb?e o#f?%eéﬁk%m?él@édt? nto the
chem cal r.ejnf menty 1 1 _oud reci ] cal

rei nfor cg{rrlgr?? lc. a 'er_I#éés%éjaﬁ%%?%ﬁe%%%%%oﬁd%%?%ﬁ%ﬁd (Japanese
Pat ent  ApRldcGatifn et diopar Nee 104786(1998) -1 HOWEYSE . £ & O A1MRi ze the
above-described conventional technique of renoving the mxed inpurity in

t he prnocess iofg chengicalof eind oot whed dhe ©) eadl yaesse abraiémi tial ly
20 introduced chemcally reinforcing nolten salt itself is unsatisfactory,
there is &f ltHhddnatl asper enhancamertie afR thead| peandnetessrofidhevgl nssd)
substrate surface. Mirreover, for the conventional technique of renmpbving the
parti cl esisofugdre chigm caldsmakiadmecitng wld erheyattenwdrt hi250h heh fuwthéer of
the chem cal reinforcenent tank, since all the chemically reinforcing

mol t en sdlhtesraaries rotpirtorssart |gn fihe eswfage 9% e onaiidtaldish, avoi d
the residual particles in the chemically reinforcing nolten salt. 0 6 JAN
Zppg - 4ty Mhisashreht 8 ehaiers RUcH @sPidler i iir specdgnertomert

i nfor rrgti,on processi ng, hardware and the i nPortance f hi%h reliability

necessar y1F JUSR it s rRrT i e 15 %0t tHeE ot et bt ey gnored. 5

To sol ve the prohlem . th resent inventor et.al. have noted a process of

manu act (PR RE T LI Y 6 TGt of e M Tor- L 1S Py RSO B, 1 aw

mat eri al , O\Qﬂe 1j0 _been disregarded. Since the reinforcenent ability of
ally re

the chemc inforcing nolten salt is deteriorated through

processes, for the,chepeallyekeiniorced Qhasst: subgl Rt 85 FQEe MRSS
production such as a magnetic di sk gl ass substrate, the frequency of

repl acemgtowifaddias e Lt | 7 4 € 9F ci g pid ¢ 8hs 56 toh NEKEasEgn&s1 gonpar ed
wi th other products. For the 15 conventional replacenent of the chemcally
rei nf alcidighmiurefesalds a amido o fistied tiya L angaré isietsy dt sedes ghagd t beash
chemcally reinforcing nolten salt with the deteriorated chem cal

rei nf or camehtacatdtse )y fadieethe Shemamietied Migiceneht ianknowmdtiassal vi ng
a new powder raw material to store the 20 chem cal I%/ rei nforcing nolten
sal t. Th&astemerfiod rketoiCleing the smoothness and flatness of the

glass substrate is a particle sticking to the substrate
surface in the manufacture process of the chemically
25 reinforced glass.
To solve the above-described problem, various
improvements for removing the adverse influence of the

particle have been proposed in the manufacture process of the



,al . have found that during introduction of the raw nmaterial into the

chem cal« reinforcenent tank, the powder raw material is scattered in the

at nosphere, and the inpurity in the scattered raw material Pgesansapyp t he
surface of the 25 chem cally reinforced glass. SUMVARY OF THE | NVENTI ON The
present invention has been devel oped under such 0 6 JAN 20d3 - 5
background, and an object thereof is 13 prevent an inpurity mxed in a raw
material fromsticking to a chemcally reinforced gl ass substrate in
initial iohenaidiedilivoneginffomdweingladdy swbsortcd ng ot tencisethicadb Anot her
object of the present invention is to prevent the generated inpurity in a
raw nat emedn fammanstn tc ki rep treerithea £ heme catdy ok anfroarceth gt ass poccags,

repl acenent of the chemcally reinforcing nolten salt acconpanyi ng nmass
product i die Xrestant aptiranbbjaztalbfeadie preaxeird investhohqee ¢b prevent
the inpurity in the raw material generated during manufacture of the

chemi cal I5EM8iiTDricidy RAYT4%Eh Falthg rionfe hiet ¢ave e srhare f¥ond sticking to a

gl ass substrate for an_information recording pnedium 15 Further object of
the pr sézle”ﬁﬁ?elntl?edrpﬁ%rqweﬁ?to\ﬁ}baé“%ewf Ut t’?r%t%*b%i“b?a%\ gl ass

substrate f.or. an infarmation recordin diumin which a protrusion forned
by mcr o.rie Moproc{/%%%notsﬁrp% erfto Jt%epegﬁgésarsmesﬁbts? rpa]feev%ré Ygti‘? eH‘?R}eI y be
reduced !FQJV% cjpeg'g Cté}l% rf‘i@ of e i %%ﬁ?@d %&?SL%LA?%H%QF obj ect of the

present invention is to provide a nman cture ne ich particles

sti cking 10 4e ddMaali Ak d ef _@Aﬂ&&%%ﬂ@'%ﬁé@éﬁﬁt afddoadyer sely

affecting the information recording nmedi um can effective ited

from stigid.na davdde chen calo 2o ¥&F hf Hreempt i osess; 1 e0ei g high-qual ity
information recording nediumwi th little defect can be manufactured.

Anot hen abjeaciicaal Adien fFESamdnt NveRiidni th tHl Préws dauwe Meewf &gt wif ghaet hod
of a magnetic disk which can 0 6 JAN 2003 - 6 prevent |low flying height,
head cr astempeh tithey ned raspern tyes it dihee presantas nvemto-ofievé hastbeen
found that during manufacture of a chemcally reinforcing nolten salt by

di ssol vi ngta widve ratheriaalnacde genertatledhd npuy i tgmaéee athactoon Spéwder or
obstruction of high quality on the surface of a chemcally reinforced

gl ass, artd@anikmpdrizad infex fke tehemipile IR fomrenenyt SpeeidiEedhy, the
present invention is constituted as follows: 10 According to a first aspect
of the prid¥emtBaRRHION R Het® FREDHIORVE deri B PrerRifeRt UF e hotrdf a

chemcally reipfqrced glass fo | aci ng a a substrate in contact with a
chom G113 1A QT R LA S aHS OrTR S0t | A E i BFS T nf or cenent
tank to % rgloircrgtcihoemfﬁ?jépernel@_orf L{rﬁ%”%% net hod conprising steps of:
di ssolving a raw nmaterial i'n"a dissolution tank to obtain the chemcally

rei nforcing nol tqgm@&éf tegpsfgEripgydhge d chemieahly reinforcing

nmolten salt to a chemcal rei n%orcemant tani];'s§§1%%ep?a0| ng the gl ass
substrat &ddhnique of removing the mixed impurity in the process of
chemical reinforcement, when the cleanliness of an initially
20 introduced chemically reinforcing molten salt itself is
unsatisfactory, there is a limitation in enhancement of the
cleanliness of the glass substrate surface.
Moreover, for the conventional technique of removing
the particles of the chemically reinforcing molten salt with
25 the filter of the chemical reinforcement tank, since all the
chemically reinforcing molten salts are not necessarily
filtered, it is also difficult to avoid the residual

particles in the chemically reinforcing molten salt.



.20 contact with the chenically reinforcing nolten salt of the chenical

rei nforcenent tank to performthe chemcal treatnent. According to a second
aspect of the present invention, in the chemcally reinforced gl ass

manuf acture 25 method according to the first aspect, the atnd$pRaNe20aF t he
chem cal reinforcement tank is separated fromthe atnosphere of the

di ssolution tank. According to a third aspect of the present 16 JAN 2103
invention, in the chemcally reinforced glass manufacture nethod according
to the first or sgeomuvaspecdntdhecicdregesatuciei af otlceneihdht ank i s di sposed
in a clean room According to a fourth aspect of the present 5 invention,
in the chle@scdioatrigmior cadt qressl ommlf et 18 ngretdodvare ornll nghe o any one
of the first to third aspects, an inpurity is renoved in the step of

t ransf er AMRY Gt Ceheth dulqly Bt ok ki g AT TR Bl §0HbiSE nddl dyseFsesl vi ng
the raw material_ to the chem cal reinforcenent tank. 10 According to a
fifth aspectthst e pridde M INVRRtTHIOE P neESRMeRR cal |y rei nforced gl ass

fact th di to the f th t, the i ity I t
or an Oxide, a niitiUe ort 4 B U of (PRI HETEAt HLBFUP RS0t sixth |

anat act (Y SrdThaR dtdanny o i &) %iénaiifﬁf{ieﬁe?' Na, M,
ranuf act S it fio .
Cnvent i oo T e haf AT y a6 Gt o1 Aee retul e & 20 Tt red e

accordin%éé%tgyggé%gg&bgﬁpect, the inpurity is renoved by filtering.
According to an eighth aspect of the present invention, in the chemcally

reinforced gl ass smiud achalr e MRt hoderssor dbnui t 9 dhecseventhiaspegt, in the
filtering for 25 renoving the inpurity, a filter of 20 to 1500 neshes is

used. 1The-atestosiizey inso Idre o ef erabder é i rangeciofolddd prodd9H9es The nesh
denot es the nunber of stitches present in 25.4 mm (1
for the chemically reinforced glass substrates for mass
production such as a magnetic disk glass substrate, the
frequency of replacement of the chemically reinforcing molten
salt increases as compared with other products. For the
15 conventional replacement of the chemically reinforcing molten
salt, a method usually comprises discharging the chemically
reinforcing molten salt with the deteriorated chemical
reinforcement ability from the chemical reinforcement tank,
and dissolving a new powder raw material to store the
20 chemically reinforcing molten salt. The present inventor et
al. have found that during introduction of the raw material
into the chemical reinforcement tank, the powder raw material
is scattered in the atmosphere, and the impurity in the

scattered raw material adheres to the surface of the

25 chemically reinforced glass.

SUMMARY OF THE INVENTION

The present invention has been developed under such



dinch) (JI'S K6900). For the filter, a lam nation type is 0 6 JAN 2003 _ g
__ preferable. According to a ninth aspect of the present invention, there
is provided a manufacture nmethod of a glass substrate for a i@&@rgﬁtion
recording medium conprising a 5 step of manufacturing the Epa dMstrate
for the information recording nediumusing the chemcally reinforced gl ass
manuf acture nethod according to any oneSof the first to eighth aspects.
According to a tenth aspect of the present 10 invention, there is provided
a manuf actarkapeemdd didaan | apbeaat Foareetokdi by peevent eBnpmPYrhgya step
of formng an_ information recording |layer on the information_ recording
nedi um glITEs®d ubstd af @Y mbdut ekt br %HorByS*fh%kh&%u?%c% uFReHEEABEY Of t he
|nfornat|on r cordln nedlun1 | ass substrate ccordlng 15 to the ninth

aspect . ?ﬁFQO %%S%I% PR BS pERt 1Bt L1 he PPEERAECFhORNPFoR, there is
provided chem reln orgenent gfv ce f a gl ass substrate for
chenic&l%%?@ﬁ?ﬁgf%ln%l% ?a%%g ?at%a tirface by ion exchange, the

devi ce ompri si i 3c f0, dbﬁﬁgg;etb@ntﬁén{stéegngl PAOLNERgna  Lagomat eri al 1o

manuf acture a chemcally re orcing noften salt em cal reinforcenent

tank for ﬁ%&ﬁéﬂf"EKbt&@h&@@@é&aiﬁyufftngﬁcénEaﬂD$£€8r§§ltf§Hﬂp|'ed from
the dissolution tank, and subjecting the glass substrate to chem cal

rei nf or ceserdkimdde @5t hé apiséei carapsré onrbrangf grasogatihenghenical ly
reinforcing nmolten salt to the chem cal reinforcenment tank fromthe

di ssol ut i epladdmecCcof diing toemitakl§t hetspeeting mbet preseht 0 6 JAN
2003 - 9 invention, the chem cal reinforcenent device according to the
el event h easpagtadiyttdienasonprosdestienoval nmeans for renoving an inpurity
fromthe chemically reinforcing nolten salt in a process of transferring
the cHdhically rebnibtcangthektehjscsabt pheprredeby dhssokubngishé&or aw
material to the chem cal reinforcement tank. The renoval neans is

pr ef er abI B &N epostlee oHrRE L | BEsin oklee chaveyahetl abatsnebrtedndeying t he
chemcally reinforcing nolten salt between the dissolution tank and the
chenlcal1?%9?#%@%%%%n$ft%%% CHYACR O Yi Ag P EOECHRY rTeehtR 83pEcfrOR the

t i t th f t di to th
L [‘mmﬁ%ﬂnﬁf%e@{e%{a‘ayﬁééﬁg‘éé‘n% R EvBEERGby e LA

di ssol ved. ¢ r en salt to the chem cal reinforcenment
t ank fromr%{:ornﬂl ssolu $%§r€ ihgigP en a surface |ayer, a mddle |ayer,

and a jur eci pi tat ek ayee a6y sepapat edl pruBdyal Lapehbeod sgobyt ion of the

chem cally reinforcing no n sa e renoval neans conprises inserting
the end of {NEJLONVRYRAELCPBRABSIOMbAC, B degDhssheudiepot 8t QR Lank into
the mddle layer. 20 According to a fourteenth aspect of the present

i nvent i oninfdrhdiei shentcatdl ey nhedcenent weytleea aseot disgoh ofbhreal Byent h
aspect, a holding tank is disposed between the chem cal reinforcenent tank
and the dissodutronm pandertheibbidgngot ah& hbéss shlesthehecabhy rei nforcing
nolten salt 25 transferred fromthe dissolution tank, and the held

chenmi cal Isffethive Ly nge noédepegdaln &scheémecod at edipEoneencnheprhotdisag t ank
and the chem cal reinforcenent tank. According to a fifteenth aspect of the
prese0 0 fi JARC2b83furiberiabdactonf Fhet RECERBHRI EAVeREiAROLEefeNt
device according to the fourteenth aspect, during the circulation of the
chenlcalIRﬁ?%&%ﬁoﬁcmﬁﬁuﬁ%?F%ﬁes%?Fh%%th%e%h%ﬁg BRERTcafSr BFREEERENERL t ank

and t he dlssolu i on tank, hem cal,ly 5 reinforgci lten salt is
11 ter od. Ui HE RSk P11 ERCCETIE DRAIRGEL 28 SEBLPEaFR! A8

adversely affecting the information recording medium can
effectively be inhibited from sticking in the chemical
25 reinforcement process, and a high-quality information
recording medium with little defect can be manufactured.
Another object of the present invention is to

provide a manufacture method of a magnetic disk which can



Fig.. 1 is a schematic plan view of a chemical reinforcenment device of the
present ‘invention. 10 Fig. 2 is a sectional view of a dissolution tank of
the present invention. Fig. 3 is a sectional view of a holding tank of the
present invention. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED ERBCENWE&HS An
enbodi mrent of the present invention will be described hereinafter with
reference to the draw ngs. First a chenbcal reinforcenent device, and next
a nmethod of using the chenical reinforcenment device to chemcally reinforce
a 20 magnetdweentechrdi iy hedi bied ghasshesadstraske, wehd beedestrabpdriFiynal |y,
a net hod of using the magnetic recording medi um gl ass substrate to
manuf act ure a maghet Feer eEBFENhgiRBANGHPH | EthBadeBBENbEAUNA] §hat | s an
entire constjtution diagramof a 25 chem cal reinforcenent_syste Fig. 2
is a sectdPndld VIRV DRCEIER sSbl Ut FofMt Gk Y of SHR SSBF ¥R BgMal Fal ﬁgﬁﬂérpal of
a chem cal| reinforcin% nDIten.SfIt and Fig.dS.is a, sectional view of a
hol di ng t Por ¥hed hiof diRgeThe! chdnf ATyt ed ol BPYRNF LS - a1factor

rei nforccin |ten salt fore sup ihg th alt _to the.chenical

el nf ooty W Chent ot St it by Ehrgh T ot 4k} 258 CRent capentcally
reinforc - f e i | S, o in Fig. 1,
constitu?%%nﬁgﬁﬁﬁ%fg%ﬁgégévéﬁg %és%@@%ﬂé?ﬁggP%%ggﬂér%%n%%@?éﬁopgfng t anks
18, 18' dj ad, out si de the clean room 35, and a dissolution tank 10 for
di ssolving a chemcally reinforcing nolten salt. In the clean room 35, a

wor k introduci ng gpktiBbaalay)lOtpeepeateng tankntibar ipr eBgatingtad
substrate as a preprocess of chem cal reinforcenent, chem cal reinforcenent
tanks 2, & f@rlewdj ecting a glass substrate to chem cal reinforcenent, an
annealing tank 3 for slowcooling heat of the treated gl ass substrate, and
a worKOextracti nghanptd36p hreaafiangedspBctnodrtbe prepentessveAtdhem cal
rei nforcenent device 30a of the present enbodinent is provided with the
dissoluti?hﬁﬁ%nﬂﬁjmmoﬁbﬁﬁﬁn@ manufacture method of a chemically

reinforced glass for placing a glass substrate in contact
with a chemically reinforcing molten salt contained in a
chemical reinforcement tank to perform chemical

15 reinforcement, the method comprising steps of: dissolving a
raw material in a dissclution tank to obtain the chemically
reinforcing molten salt; transferring the dissolved
chemically reinforcing molten salt to a chemical
reinforcement tank; and placing the glass substrate in

20 contact with the chemically reinforcing molten salt of the
chemical reinforcement tank to perform the chemical
treatment.

According to a second aspect of the present

invention, in the chemically reinforced glass manufacture

25 method according to the first aspect, the atmosphere of the
chemical reinforcement tank is separated from the atmosphere
of the dissolution tank.

According to a third aspect of the present



tank 18, chenmical reinforcenent tank 2, 2', and pipes 5, 6, 7, and the
chem cal' reinforcenent tank 2, 2' is disposed in 20 the clean room35. In
the chem cal reinforcenment device 30a of the present enbodi merk§ JANe2003
chem cal reinforcenent tank 2, 2' for perform ng the chem cal reinforcenent
and the dissolution tank 10 are separated by the clean room 35. The
separation 25 of both in this manner prévents the powder raw nmaterial of
the chemcally reinforcing nolten salt frombeing mxed in the glass

subst r at é nopsevtatdron it gspharenferl e rfovmi orrehey bdmarircaiufadios cenent .
In addition to the separation, the 0 ° JAN 2003 - 12 chemical

rei nf or cEFEHMOY HACEAING %0 kot § Pk hee tIhi FRAFE 3t he chemical
particles can be prevent eq(rf,rom sticking to the glass substrate to a high

| evel dufiti@HPFEHIN CAK et hifGr R .15 FrothdtheiPhe gl ass substrate is

i ntroduced to the work jntroduci unit 35a of the clean room 35 until the
gl ass substrate (%Q%d}ggC‘{)?,V%y%guﬁ]%n?fﬁﬁ%c%?i EXE rREETTYC unit 35b, the

gl ass suhstrate is successively. conveyed. a _conveyance robot 4, The
convey nc Vreonlotoj’[onél’ i ptﬁlo%iccpeecfylvﬁ Oglﬁor%lr%onrc el%l‘?% Ssgrnéasrbkf %Ctau@? ass
substr at t 1 4 1 S at

casset t 6 T3 TG T eSS G IR A RS e R a D

cassette jt,0, ARRIY MANIOQUS,dd eat MBI Sst SN f %ﬁﬁk@féf‘@irﬁ%aﬁ% substrate
cassette after the treatnents. 15 In this enbodi nent, the two chem cal

rei nf or ceyRiMi d-ANKS 2 ieh B 15P0SEno 1 e O STt bt MM QAISy & PESSILEIA @M havhi | e
the gl ass substrate cassette is imersed in the chem cal reinforcenent tank
2, the otdwer ngltass Subsd riie cassvdde reyn herqemepar echnln, t he preheating
tank, and it may be inmmersed in 20 the chemi cal reinforcenment tank 2'.
Alternatively, |irrrordeding carayfofithtaspebenvfathe epnéoecenent treat nent
separately twice, the glass substrate cassette may be transferred fromthe
cheni cal imeiarftgragemeiit thmikcienier e whienieaded ed o7 cemeniactnke 2. 25 The
di ssol ution tank 10 di sposed outside the clean room35 is a tank for

di ssol vi MPHIRE e Al B9 at© o] heP e @3PESE 1 i oF R WGl Pl 2@ sal t, as
shown in the sectional view of Flglglql%rr an inner tank js divided into a

first tametPt ©% &' JiN Nty orft FH MFart dFRsISFHy the raw

material, and a sgcond.tank 12 for_containing %hekhdi ssol ved chemi cal ly
2t

reinforcing nolte C%%’f?l?? o} n% $1d tz?l%p?ﬂ; % Hﬁ?s%’ﬁﬁ a lam nation
type ficl t.er 18 dig he The {1 I 300- nesh
fil tefrl.5 I%y Vtetj%%lﬁ ‘t elﬁp?@?gp%%%f%lsi%frén%%wnet%A%)%(ierﬁdaer?l?%ag?% rérili tride,
metal canhige,q and-d.he dd k& calk bei £ammyetk & omyhe.shem cal by, nel nf or cing
nolten salt 1n a flulrd state obtained by nelting the powder raw materi al .
Moreover Mg RHNTP dA, i disposed on, tde rpper end 10 surface of the second
tank 12, and the punp 14 is connected to a pipe 5 for conveying the

chemi cal ly reinf&etogdind ten satévshoh easpact hef secondréaakt 12 to the

hol di ng tank 18. An opening 15 of the pipe 5 is disposed 50 cm bel ow t he
surf ace afmvarg ichrem ical the reiefiiorel hy meinrsrrsad tgldhe opanfagtdsei s 15
about 50 cm below the liquid surface in this nmanner for the foll ow ng
reasoRl Fethate adeaiddy yto eihd of @i Hgh MRt sathe epektY obsis generated
by heating, and inpurities float up in the vicinity of the liquid surface
(surface e8RS dFY thiel Do EMenical Iy reinforcing nolten salt in sone cases.
The inmpurities are nai nl%gconposed,of or gani c ma‘%erials such as C, 0, My,

A, Si, Cl, Fe, EtTwit g%ﬂe?%t%l%]éth%%@%?t% ebVRrPIGRBAC t he chenical |y
rei nforci.r}% rr[{Ir.ten salt_.is %gol ed ter heatin tfe i uri%iets are
sonet i mes B THr S pi tht B | AT Dot ¥ onf YT P tat 2T Ay TR nol ten
salt. The J| it i c i hor i i Ther ef or e,
in or deref\nneo _C#{) %‘éecg%rﬁrg%e@% %p%?i%%%‘ﬁg %%é%ﬁ’e?nﬂgafh%ﬁ%%%%nfg% ank 2,
2, the Q&ﬁ%dﬁ%&f%ﬂé impurity, a filter of 20 to 1500 meshes is used.

The mesh size is more preferably in a range of 100 to 1000.

The mesh denotes the number of stitches present in 25.4 mm (1

inch) (JIS K6900). For the filter, a lamination type is



.0 s, AN 2003 - 14 disposed below the liquid surface as descri bed above 9

(a position on an internediate | ayer of the chemcally reinfogﬁ%n n§b§en
salt). Moreover, a filter (not shown) is disposed in the 5 op ﬁgwﬁ , and
13

realizes the renoval of particles in cooperation with the filter
Furthernore, heating nmeans (gas burner) 17 for dissolving the raw materi al
and maintaining the state of the noltemsalt is disposed on the bottom of
the dissolution tank 10 10. The holding tank 18, 18 is provided with two
functi onpreiferaddidrul ating the chenmically reinforcing nolten salt

manuf actured by the dissolution tank 10, cleaning the salt, and supplying
the salt to the CHEFRERINT e Pif driebhent 298¢ anRE 2the Prap@ntol | ecting t he

chem call,y reinforci nmolten salt used in the chem cal, reinforcepent tank
e R g Bt o S 45 TR S I St 1T S o oo TRes

suppl yin %ﬁ ) Ituéo t he chgnic |. reinforcenent tank 2, 2'. As, shown in

Filg, 3, DRESGAIE (I ot HE WOl vy 200 Tk 18, "S85’ GEPRTERIRY @ vi ded
i nt t hi t ; 2 i t i th
chen 081 1 Fei o SFTE T Si1 (PRranIaats e B e fi Al 1

di sS0l ut .o A1t ol Ghe MULAYEI g LS, ceIEAL] ¥, AL AULLOG JpLLen salt

contained In hird tank 1 s accunul a in the 25 fourth tank 20 via a

filter 2hanMy-RaV8Fe @M@_Q&é@m?p@@e&pm@%ﬂp@% engsf g he hol di ng
tank 18, 18 on the right side. Furthernore, the punp 22 is connected to

t he pi pe e dhah compeisng the 0 6 SAN 2UU3 - 15 chemically reinforcing
nolten salt to the chemcal reinforcenent tank 2, 2' fromthe hol di ng tank
18, 18'. Additiomatdyydandead i agtéutiheas@dct sofli spespdesanthe bottom of the
hol ding tank 18, 18 to naintain the tenperature of 5 the chemcally

r ei nf dOciimyemdliteen ddiare Fg theywioded dymopefat e tiet pesdpofidant he
chemcally reinforcing nolten salt manufactured by the dissolution tank 10
i s transfigrfcganato arher et i g teedkiug, ASWN singed ppred 5oL AdimivBaihy, by

operating the punp 22, 10 the chemcally reinforcing nolten salt
accunul atted g atjen recording layer on’the information recording

medium glass substrate manufactured by the manufacture method
of the information recording medium glass substrate according
15 to the ninth aspect.

According to an eleventh aspect of the present
invention, there is provided a chemical reinforcement device
of a glass substrate for chemically reinforcing a glass
substrate surface by ion exchange, the device comprising: a

20 dissoclution tank for dissolving a raw material to manufacture
a chemically reinforcing molten salt; a chemical
reinforcement tank for containing the chemically reinforcing
molten salt supplied from the dissolution tank, and
subjecting the glass substrate to chemical reinforcement; and

25 transfer means for transferring the chemically reinforcing
molten salt to the chemical reinforcement tank from the
dissclution tank.

According to a twelfth aspect of the present



‘hol ding tank 18, 18' is transferred to the chenical reinforcenent tank 2,

2' via t'he pipe 6, and the used chemcally reinforcing nolten salt is
collected to the holding tank 18, 18 fromthe chem cal reinforcenent tank
2, 15 2' via the pipe 7. (Manufacture Method of Chemically R&ihiANcae8

G ass) A nethod of using the chem cal reinforcenent device to chemcally
reinforce the glass substrate will be deseribed. 20 The gl ass substrate to
be chemcally reinforced is a glass substrate for a magnetic disk. Prior to
t he chenilgalentdiorf,ortd@rerieniica her ¢ji mser eemnt adevicheacterding | §o the
reinforcing nolten salt is first manufactured. Potassiumnitrate and sodi um
nitrate & 9VARTS FRREGT of W HIer | TRTRIGLTRY XN MeaNS ik nanevitdke

di ssolution tank 10, and qiat%glat,380 to 400C for 12 hours by the heating
means 17 2DWAGHE W 35 Y0i T 9t a1 | OBt A e, T HEE Ve € AT Y Fei A b chihig? ol t en
salt flows to theietcrondiarnk. 0, JAhNe~.- ]@; 12. fromthe fi{st tank 11.
After thé RaTiradtiure BI°tHe THent S TR TR H of & Fif Tt T 5 JaP s

conpl eteq,_ -t.h ) i i 0 i erated to onc
ranst & TS SHOTET % o ferhriD e a4 RS AT Gl G 1

18 fromidic dissaldiid andnk 0. T eheeald i s et e ehog, el sen, sl ¢

transferred fromthe dissolution tank 10 is contal int tank 19

of the heJdidng it Ihe J&mae@ﬂa@@ét%@ax@é efh i Nedhiee § 04 tihelocﬂé}ﬁ‘fc%ﬁ)l}‘/i a

the filter 21. Subsequently, the chem cally reinforcing nolten sal
accumul atred v ddiend o tdert sl 2bsfwddre dred diingsdandki a8, taiBk 415d the

transferred to the chemcal reinforcenent tank 2, 2' by operating the punp
22, and léatedalo {8 far Gt Tharsk 15 conpl etes the preparation of the
chemcally reinforcing nolten salt. Wen the chem cally reinforcing nolten
salt &P the chemiatoredimy orcenehititaeknils zopral nefl, thadotdsennsi de of the
clean roomis set to class 10000, the glass substrate 20 starts to be
cheni cal iy vegitifagy.c ddie THeeRg el Bribsioreengt obr 6l ¢rech &0 ol Ssd| o nghe
aluminosilicate glass as the raw material able to be chemcally reinforced,
and the divsdditfedess T R HSPTRF B59F AT EHEPEC DY R HS oFR L met hod to
forma sheet gl.ass. .25 Additjonally, useq}as alumnosilicate glass is a
chem cal SRRGTELTIM. Gt SRR ST HE Lhh T HEo oT L I DG 65T (37 b ot
1 0, 0,
S02, 0 tt e2'c€§1é)m01fcazf 0r2éin3f<;[roceln15e{%t0ftébf11k20t3r‘on? 1:_[}9e ! :LOSSOC];lUtiOI‘l tank.
15 When a surface layer, a middle layer, and a precipitate layer
are separated/formed after the dissolution of the chemically
reinforcing molten salt, the removal means comprises
inserting the end of the conveyance means on the side of the
dissolution tank into the middle layer.
20 According to a fourteenth aspect of the present
invention, in the chemical reinforcement device according to
the eleventh aspect, a holding tank is disposed between the
chemical reinforcement tank and the dissolution tank, the
holding tank holds the chemically reinforcing molten salt
25 transferred from the dissolution tank, and the held
chemically reinforcing molten salt is circulated between the

holding tank and the chemical reinforcement tank.

According to a fifteenth aspect of the present



.Li 02, and 4 to 14% of Na20 as mmin conponents (e.g., a 0 ~ JAN 2103 - 17
chem cal' rei nforcenent glass containing, in terns of nol% Si02: 67 . 0 O,
Zr02: 1 . 0% A1203: 9. 0% LiO2: 12 . 0% and Na20: 10.00 zf qﬁbn
conponents). The glass substrate is cut fromthe sheet gl as (5 t Bhed as
descri bed above in a disc shape, the end surface is then polished, the
surface and back surfaces are successi vl y subj ected to | apping and
polishing, and mrror surfaces are processed. Subsequently, the polished

gl ass subisivattios, 10n subeeskemityli nekenfedcamdnt| danédei accbedhnggtbanks
of neutral detergent, neutral detergent, pure water, pure water, isopropyl
al cohol (#®A) fowndes™h (sspantdrgditnghy Ebe thecdlstishapédthkass substrate
obtained in this manner, only the side surface of the outer peripheral part
is 15 helehsmier+hy eeepof arcenat Bettenndadhelsbreennshst Fhgmérads
substrates (a plurality of glass substrates in this state will be_referred
to as the" YHHker Semett atanketydi thaopdnfealvhiarnbfalr FBEnEASBECald¥ai nl ess

|l id ith | st t, hem cal i nf tt t .
Subsuauertdy Eatr ot S68 SahEL i & EEEPERY- [ niormi trontly | niroduced into

the cl ean room 35. The gl ass substrate set introduced to the work
introducing unit of the clean room 35 is conveyed to the preheating tank 1

by the conveyance neanspdipFhgrs€h1b$14R HPaLBE bRnKBREsi N the preheating
TRETE CREBPRRPEFSR OFTE |

tank 1. Subsequently, e preheate ass substrate Set is conveyed onto

the chem cal reinfogcement hagknémaahd bAERr $edwabr380-hend@@e for 4 hours
in the chemcally réinforcing d 6 JAN 2003 - 18 nolten salt. By the

i Mmer si onrdiepd Pedheh H8iebBestcaher prakeneempabntigdid, lithiumion, and
sodiumion on a glass substrate surface |layer are replaced with sodiumion,
and pditassi um i onFog.t heishenseakliynrnéi niewcbiigandikenlsalibn Sank of
respectively, so that the glass substrate is reinforced. During the
chem cal the idozsemeninveetioent in the

Fig. 3 1is a sectional view of a holding tank of the

present invention.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the present invention will be
described hereinafter with reference to the drawings. First
a chemical reinforcement device, and next a method of using
the chemical reinforcement device to chemically reinforce a
20 magnetic recording medium glass substrate will be described.
Finally, a method of using the magnetic recording medium
glass substrate to manufacture a magnetic recording medium
will be described.
Fig. 1 is an entire constitution diagram of a
25 chemical reinforcement system, Fig. 2 is a sectional view of
a dissolution tank for dissolving a raw material of a
chemically reinforcing molten salt, and Fig. 3 is a sectional -

view of a holding tank for once holding the chemically



.cheni cal reinforcenent tank 2, the other glass substrate cassette is
prepared in the preheating tank, and during the chem cal reinforcenent
treatment in the chemcal 10 reinforcenment tank 2, or after ggeanhgg cal
reinforcenent treatment, it is imrersed in the chem cal reinforcenent tank
2' to carry out the chem cal reinforcenent of the glass substrate. The

t hi ckness of a conpression stress |layerlifernmed Z5 on the glass substrate
surface layer is about 100 to 200 um The conpletely chem cally reinforced
gl ass substimfersbtgimolténedalp Pedoreheuphéwival tieredhfotci higenol t en
salt, and conveyed to the annealing tank 3. The glass substrate set is held
in the arffenieryl temknBorgeneOt tankone hour, 20 and gradual |y cool ed. The
conpl etely anneal ed gl ass substrate set is finally conveyed to the work
extract i nFRARICBERSHRECEEPIRYedSYPBAt he cl ean roomto conplete a series
of chem cal reinforcenent. Thereafter, the gl ass 'ﬁgbstrate set is 25

cl eaned, and the CoRt&Mi-fati bRBf OFAEMGPasSYSh6Y: rt 8EstiPPaRECE§ Ehe
chemcally reinforcing nolten salt is.remved. The surface,roughpness Ra of
Che ol S5 SBLERE BBt aF e e Rb obBnt Hie AboveoTbetit BaTh bLlegbests n a
range ~~~ 3 - . 1 bs Ly e ass,substrate
surface (a)c%esyt']h%e pcrileS %%g%njgrgdfg)ng%\%g%’gg%agﬁat ggfﬁgﬁ% E%{igﬁi %é’t?%e el ectron
m croscope, r ySi S, n rekgn tte Lekin e
R o e S O RS
observat i@y oii 4481 9 3§ Sa SHREACEa DYy aPe ORELEELNHT 86 PEERPSa1ENE protrusion
as a cause of thermal asperity or head crash was not found. 10 (Manufacture
Met hod of MagnetitnDink) cAeart hedmoBsyuskngotheinagoaticendi skigl 8ss, a
substrate manufactured in the chem cal reinforcenent manufacture process to
manuf d& wreereeamonettankli Skfor | prékedesoyi desubeteavaf dera gbephodader ! yi ng
| ayer, a nmagnetic |ayer, a protective |layer by a scattering nethod, and a

| ubri cantoff aytrembyah oépnherhedentr ¢ shevessiveeynforoedenn theksh2pi 2ally
reinforced glass substrate. The underlying layer is forned of & and G M
(Cr: 20 9%atsybMct Bnatd)alass ckwestrate 250 ngheni el naghefprcemger, i s of
CoPtCrTa (Co: 75 at% Cr: 17 at% Pt: 5 at% Ta: 3 at% (thickness of 27
nm, the Pt AIIVET ay@rki 3 Eohydto¢arponirg| Aett npEkhlestbeatedn), and
the lubricant layer is of perfluoropolyether, (thickne of 1 nm. 25 Wen
he obt ai AP g ler £ i s KEhs SUBT BCPEHETGE O g1 AL L e T5F QBLRRAGHL: 1. 2
m cr oi,nches, ripheral eed: 8 nis) (1300 disks), neither hit (hitting of
t he hégg:gbé%ﬁi%r %g ?%??%%ion on the magnetic disk surface) nor crash

A chemical reinforcement device 30a of the present
embodiment is provided with the dissolution tank 10, holding
tank 18, chemical reinforcement tank 2, 2', and pipes 5, 6,
7, and the chemical reinforcement tank 2, 2' is disposed in

20 the clean room 35.

In the chemical reinforcement device 30a of the
present embodiment, the chemical reinforcement tank 2, 2' for
performing the chemical reinforcement and the dissolution
tank 10 are separated by the clean room 35. The separation

25 of both in this manner prevents the powder raw material of
the chemically reinforcing molten salt from being mixed in
the glass substrate operation atmosphere for performing the

chemical reinforcement. In addition to the separation, the



.16 JAN 20U3 - 20 (collision of the head against the protrusion on the
magneti ¢ di sk surface) could be found. Mreover, it was confirmed that no
defect was generated on the filnms such as the magnetic Iayerq1€y he
particles as the cause of thermal 5 asperity. Moreover, the 2083 di sk
of the present enbodi nent subjected to the glide test was subjected to the
regeneration test with a nmagnetoresistilee-head, but for all of a plurality
of sanples (400 disks), no regeneration 10 nal function by thermal asperity
was seen.chifmel qalefes rrefo eedrodh renéankbf 2t h2' preseénsposeeninonhbasléern
descri bed above, but the present invention is not limted to the above
enbodi mertoonFold exampteat tiver prekent camvieat PoaveaneBef appl sedckbngven to
ot her information recording nedium gl ass substrates nmanufactured through
the chem™@® FETT ot tProeedshiexahpres dnelvdethn epenéapldi sk gl ass
substrate, an_optical, magnetic di sk gl ass substrate, and various
i nf or mat i%on+t USHY medi um gl ass substrates. 20 Moreover, in addition to
the information recordi ng nediu t he esent invention.can be applied to a
chemical Iy reinf olsrelé%la %?‘grsls“g%rg}]%si ﬁgésgé#gelﬁhbgé% Predl %8r ggleect ric
function | i er | e,d nfl pe ryicl ese rthernore, in
t he aboveVJ- eganﬁ%%ogégén%g)%w&%{],B%%e&giQ@%Iﬁ?%ﬁ %%ﬁ ?% é%ﬁ)g#a % so t hat
the partigl r J i i i,SS0 |, O r nted from
boi ng 1 S LRl B arear P At or ol LR et o e ey apr PEEUEDRET T O]
21 reinfigrceneny, @ dNes Annesti PG Pr PEesSccbbt i LBls ESnPoelii Bt gd. Wen
the dissolution tank is separated from any one of the respective processes
from t he Greaniaig:Proness af t ernPobbshépgnt® thisopackagi pgoandeshipphng of
the glass 5 substrate, a practical effect can be obtained. After the
pol i shiong fafrictimen processesing | ehans ngsulps ehedt | ngssebeai gath a
rei nforcenent, annealing, cleaning, and packaging are separated fromthe
di ssol ut imbatarigmandramef ef f eey thereiase dHeovnesteecnaskabte. tdOtha the
present invention, when the dissolution tank is separated fromthe chem cal
rei nf or ceigaReatdike d4ieled flexnks s povrioted, thaitgwhen shestrater is al so
used, the effect is enhanced. The filter nmesh size nmay appropriately be
sel ect ed GaF IR deh PR Y WA RECY G per of LRPRE ard | 831 HnGethensia8s 15 In
t he above-gescri bed enbodi rrené, t he two hol di ng tanks and the two chemi cal
reinforc CRAffk ST S poskdr bt tRERRYMSEitution is not linmited. The
one hql.ding tank and _the one chem cal reipforcenent tank. be di sposed.
Aternatively. the tHes ROratHIctanks"Ent Enei TRl 68! chEM CaFogBenT
eLnt or TNy LA 08 O SPROElo MLEOY L re L bE 41 5ROLYLLEGA! ApkE1 WY B
di sposed coriesponding to the nunber

the glass substrate cassette is immersed in the chemical

reinforcement tank 2, the other glass substrate cassette may
be prepared in the preheating tank, and it may be immersed in

20 the chemical reinforcement tank 2'. Alternatively, in order
to carry out the chemical reinforcement treatment separately
twice, the glass substrate cassette may be transferred from
the chemical reinforcement tank 2' to the chemical
reinforcement tank 2.

25 The dissolution tank 10 disposed outside the clean
room 35 is a tank for dissolving the raw material of the
chemically reinforcing molten salt, as shown in the sectional

view of Fig. 2, an inner tank is divided into a first tank 11



.of the holding tanks. In the above-described enbodi nent, to enhance the
effect, the holding tank is di sposed between the dissolution 25 tank and
the chemical reinforcenent tank, but the holding tank is not fQdcedbaittd y
required. In the above-descri bed enbodi nent, to enhance the effect, the

i nner structures of the dissolution tank and a ¢ JAN 2003 - 22 chem cal
reinforcenent tank are partitioned w-thA3thke filters, but the partition is
not necessarily required. As the glass type of the glass substrate, in
addi ti on ficy tdenty asins sl rétssofvime endbokwemtenizbdaand| & neegbads, a
borosilicate glass, and a | ead gl ass can be used. The cleanliness of the
cl ean ro@mnh;Lﬁnfqn)qﬂaﬁﬁ;mxmmxxh¢nﬁx5§@kw@ﬁa@m@m1©ablasse4@©@r©1ngess
Mor eover, by disposing the cleaning tank in the 10 clean room the gl ass
subst r at &L HS T e b oreebrthe tkkrthet dhent kal 27@i &f brebAeRioRn the

Cbove- deduhad ritod et AEBAE ROSORT Nt CREFS barBe. LsLHSE Nbf cover
th h | f d t th
enflfe%nkg?eoggyﬁlégs‘a é‘ébovengéécrlge%ﬁ rngdlnbh?a arc}%%Pgﬁu%?EoIa dﬁnny
gl ass substrate .l Mo the. chem.c dé eiplorcene ctiémkaﬁcﬁ)g‘%ﬁé ”i{‘)g%tggn

chem cal I'y relnforC|ng nolten sa treating the substrafe on the sane

condi ti o AS- A fdts Qm e C&%ﬂf@éliye' AL o £8P g Q%Ptféntﬁélﬁhfﬁi" gal

rei nforcenent, and attaching the particles present”in the chem ca
r i nf or cenefily tank:d Qi thel i @SSy SHbBE 1184 echd Neowdeantanesst oFidhe

chemcally reinforcing nolten salt during the chem cal reinforcenent can
further preferablyobeo?dr enhapaed. 1£0fst hespesbadonf tsepapptingntihe

at nosphere of the chemical reinforcenent tank 2 fromthe atnosphere of the
di ssollgt isorr flaarek df), thanstdsachdft ahls pbdj ngnd hehehsmumeal 4 is connected
to a pipe 5 for conveying the chemically reinforcing molten
salt stored in the second tank 12 to the holding tank 18. An
opening 15 of the pipe 5 is disposed 50 cm below the surface
of the chemically reinforcing molten salt. The opening 15 is
15 about 50 cm below the ligquid surface in this manner for the
following reason.

For the chemically reinforcing molten salt,
convection is generated by heating, and impurities float up
in the wvicinity of the liquid surface (surface layer) of the

20 chemically reinforcing molten salt in some cases. The
impurities are mainly composed of organic materials such as
c, O, Mg, Al, Si, Cl, Fe, etc which generate harshness.
Moreover, when the chemically reinforcing molten salt is
cooled after heating, the impurities are sometimes

25 precipitated in the bottom (precipitate layer) of the molten
salt. The impurities are mainly composed of inorganic
materials. Therefore, in order not to feed these impurities

to the chemical reinforcement tank 2, 2', the opening 15 is



.16 JAN 2003 - 23 reinforcenment tank 2, 2' in the clean room 35 as in the
above-descri bed enbodi nent, both atnospheres may be separated sinply by a
partition wall. Mreover, instead of using a physical shilf dANtH@ e are a
nmet hod of preparing a wall by 5 air current, a nethod of renptely
separating both tanks, and the like, so that both atnospheres are prevented
from being m xed. As described above~ aacerding to the present invention,
since the particles generated during the 10 manufacture of the chemcally

r ei nf or cidigpudeicerbesladw tden hieywciohtswutfacke ddhedehenilcad | ypsed nd otged gl ass
with a high surface cl eanliness can be manufactured. Mreover, when the

i nf or mat ipers irtdeor dimg meidi wenngd disst s ubsteatef | sSherachémtcalkd according to
the present 15 invention, the particles as the cause of the

r ecor di ng/eried@sriatd mp edf ircttilon can be prevented fromsticking to the

gl ass substrate surface in the chem cal reinforcement process. Furthernore,
the present inveMQeRP ey pt ol HeS ¥ hEn2D Hagwet i €5 dfsRPAREEhIRaRNPr event

| ow flying height, head crash, and regenerating_functjon deterioration by
t her ma% éjg)ﬁé‘ﬂintg%/.lE’Adcﬂptq gt 1i7es g o?/?“i‘cl"ﬁ%g‘g%é?%ﬁl%*ei.%nm croi nches or
| ess can be realti.zed. . Otgne‘]ﬁzt?eoc)’ 4 Claims 1. A manufacture nethod of a
chenicalﬁfqgﬁ%ﬁdV%b&”&ﬁhs. 5 % € Tor a magnetic recordi ng nmedi um by
Aol d), GO AL,

heri cal 174 i i ing medi um by
Cart contained i & ohor ey PRl ket e, Rl TR ARy T Rl e 0 "

rei nfor cenent,1 RRY &Hd NhwPatdd £l 51 W&%&ﬂ?@ﬁr@iﬂfﬂ@i NG 0L Cifg@ﬂgr ating

mal function due to a head crash or a thermal asperi romsticking to the

gl ass substiraire,sa88 d gredgeh Lo sing Bdiec sheps e SEPasAlE Non tPenk
at nosphere of the chemical reinforcenent tank fromthe 10 atnosphere of a

di ssolgtilan tank for dissolving a raw material of the chemcally
reinforcing nolten salt; dissolving the raw material in the dissolution
tank to obtain tHEheheridabld ytank 18, 18' is provided with two
functions of: accumulating the chemically reinforcing molten
salt manufactured by the dissolution tank 10, cleaning the
salt, and supplying the salt to the chemical reinforcement
15 tank 2, 2'; and collecting the chemically reinforcing molten
salt used in the chemical reinforcement tank 2, 2' for a
predetermined time, removing the impurities, and again
supplying the salt to the chemical reinforcement tank 2, 2°'.
As shown in Fig. 3, the structure of the holding
20 tank 18, 18' is vertically divided into a third tank 19, and
a fourth tank 20. The third tank 19 contains the chemically
reinforcing molten salt transferred via the pipe 5 from the
dissolution tank 10. Moreover, the chemically reinforcing
molten salt contained in the third tank is accumulated in the
25 fourth tank 20 via a filter 21.
Moreover, a pump 22 is disposed on the upper end of

the holding tank 18, 18' on the right side. Furthermore, the

pump 22 1s connected to the pipe 6 for conveying the



reinforcing nolten salt; transferring the dissolved chenically reinforcing
nolten salt to the is chem cal reinforcenent tank; and placin§t£Q§%gbﬁgs
substrate in contact with the chemcally reinforcing nolten s

chem cal reinforcement tank to performthe chem cal reinforcenment so that
inpurities that may be mxed in the raw material in the initia
introduction of the chemcally reinfordisng nolten salt or generated in the
20 raw material during replacenent of the chemcally reinforcing nolten
salt are @reverkly fremsorckiggnobtehesghentcathy chemfioated gl ass
substrate. 2. The chem cally reinforced gl ass manufacture nethod according
to clai muelineoetemenle chekn 2al 2t ef noortheeholdang Fandi Boséd'in a cl ean
room 0s ~~ 2~~ 25 3. The chenmically reinforced glass manufacture nethod
accor di ng*ddt el ad LY mhr Pt Bnd i pptrety2fsipefbiraSprd PRetbeepobtom
transferripng the chemcally rejnf ing nolten,salt obtained by dissolving
t he raw ﬁﬁeﬁ?%ﬂh?+§%%% H?%%of%tlﬁ%?st%aﬂﬂl?Ba%ﬂetﬁﬁeﬁ?@aﬁr?EPﬁ?oPéenent

tank. 4. Th hem i d gl t t hod di t
clai m 3 S STIEHE T bt FLy PRe S aaraT el i B de. a nitride. or oo
bi d f th ~ Th 1 : I I fact
met hod according. 1 of S1ar RCESwnY eraoF A g S BOREC T BB TS o N s,
K, Al 1T- } i | hod
or Sienfiaihe £hemtopLlygr b0t oncedh ol Asa.BRHLACUES TRLNO

accordin ( : erein the emcally reinforcing noften salt
obt ai ned bys £l 550! ¥h Ngafiber s avs i sraREeEFAb QT Pot PRedhE8QL HY %’Qn%ﬁ@g,' S
. e

transferred to the chemcal reinforcenent tank via a pipe.
cheni cal | y8 r ef 1Y ofigedo ghass. memad aei o €1 1} hied @pé_@éﬁliﬂ?l tBeChaip B2opherein

the inmpurity is renoved by filtering. 20 8. The chemcally reinforced gl ass
manuf dct wree netdodcatlpr dengf docthai moTtaheseih dbeuhnl beedngni sheor
renmoving the inpurity, and a filter of 20 to 1500 nmeshes is used. O 6 JAN
~9 26 holding tank 18, 18' is transferred to the chemical

reinforcement tank 2, 2' via the pipe 6, and the used

chemically reinforcing molten salt is collected to the

holding tank 18, 18' from the chemical reinforcement tank 2,

15 2' via the pipe 7.

(Manhufacture Method of Chemically Reinforced Glass)

A method of using the chemical reinforcement device
to chemically reinforce the glass substrate will be
described.

20 The glass substrate to be chemically reinforced is a
glass substrate for a magnetic disk.

Prior to the chemical reinforcement of the glass
substrate, the chemically reinforcing molten salt is first
manufactured. Potassium nitrate and sodium nitrate as raw

25 materials are introduced to the first tank 11 of the
dissolution tank 10, and heated at 380 to 400°C for 12 hours
by the heating means 17. When a fluid state is obtained, the

chemically reinforcing molten salt flows to the second tank



9. A manufacture method of a magnetic recording medium wherein a magnetic
| ayer is fornmed on the glass substrate for the magnetic recor(y*q{"@ewm
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The glass substrate is cut from the sheet glass
5 obtained as described above in a disc shape, the end surface
is then polished, the surface and back surfaces are
successively subjected to lapping and polishing, and mirror
surfaces are processed.

Subsequently, the polished glass substrate is

10 successively immersed and cleaned in cleaning tanks of
neutral detergent, neutral detergent, pure water, pure water,
isopropyl alcohol (IPA), and IPA (steam drying).

For the disc-shaped glass substrate obtained in this
manner, only the side surface of the outer peripheral part is

15 held with three-point contact, and one set consisting of 25
substrates (a plurality of glass substrates in this state
will be referred to as the glass substrate set) is mounted on
a holder formed of a stainless alloy provided with resistance
at a chemical reinforcement temperature. Subsequently, this

20 glass substrate set is intermittently introduced into the
clean room 35.

The glass substrate set introduced to the work
introducing unit of the clean room 35 is conveyed to the
preheating tank 1 by the conveyance means 4. The set is

25 heated to 150°C in the preheating tank 1.

Subsequently, the preheated glass substrate set is

conveyed onto the chemical reinforcement tank 2, and immersed

at 380 to 400°C for 4 hours in the chemically reinforcing
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cassette is prepared in the preheating tank, and during the
chemical reinforcement treatment in the chemical

10 reinforcement tank 2, or after the chemical reinforcement
treatment, it is immersed in the chemical reinforcement tank
2' to carry out the chemical reinforcement of the glass
substrate.

The thickness of a compression stress layer formed

15 on the glass substrate surface layer is about 100 to 200 pm.

The completely chemically reinforced glass substrate
set is lifted up from the chemically reinforcing molten salt,
and conveyed to the annealing tank 3. The glass substrate
set is held in the annealing tank 3 at 200°C for one hour,

20 and gradually cooled.

The completely annealed glass substrate set is
finally conveyed to the work extracting unit 35b, and
conveyed from the clean room to complete a series of chemical
reinforcement. Thereafter, the glass substrate set is

25 cleaned, and the contamination of the glass substrate surface
by the chemically reinforcing molten salt is removed.

The surface roughness Ra of the glass substrate

obtained through the above-described processes is in a range
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of 0.5 to 1 nm.

Subsequently, the glass substrate surface of the
present embodiment was evaluated by a scanning type electron
microscope, or X-ray analysis, and no foreign matters
sticking to the surface, such as Fe and Cr could not be
confirmed.

Moreover, in the observation of the glass surface by
an optical microscope, the protrusion as a cause of thermal
asperity or head crash was not found.

(Manufacture Method of Magnetic Disk)

A method of using the magnetic disk glass substrate
manufactured in the chemical reinforcement manufacture
process to manufacture a magnetic disk will be described
hereinafter.

An underlying layer, a magnetic layer, a protective
layer by a scattering method, and a lubricant layer by a dip
method are successively formed on the chemically reinforced
glass substrate.

The underlying layer is formed of Cr and CrMo (Cr:
94 at%, Mo: 6 at%) (thickness of 25 nm), the magnetic layer
is of CoPtCrTa (Co: 75 at%, Cr: 17 at%, Pt: 5 at%, Ta: 3 at%)
(thickness of 27 nm), the protective layer is a hydrocarbon
film (thickness of 7 nm), and the lubricant layer is of
perfluoropolyether (thickness of 1 nm).

When the obtained magnetic disk was subjected to a
glide test (glide height: 1.2 microinches, peripheral speed:
8 m/s) (1300 disks), neither hit (hitting of the head against

the protrusion on the magnetic disk surface) nor crash

0% U& ()-m;; <O<<<<<dYNC 104| 19106 U 10 U 10 U: 10% U& () - 8f #10%



U8 () - &3mL0% U& () - <<<<<=D=dEYNC 104|! S 10% h& ()--10% h& () - 10%

h& ()-10% h& ()-YOMLO% h& () - S# 10% h& () - D====. >c>>dEYNC 104|! #10%

h& ()-f@0% h& ()-9, 10% h& ()-1nm'10% h& ()-y 10% h& ()-y "10%

h& ()->???@\@EYNC 104|! )L!10% h& ()-'!110% h& ()- & 10% h& @8- ¢¥$R3%
h& ()-Y"10% h& ()- G 10% h&' () - GAAAQAAAJEYNC 104|! 5"10% h& ()-93L! 10%
h& ()-Y1- 10% h& ()-y/"10% h& ()-f-f H0%0h& ()-+10% h& () - ABAB| B} B~BBBBbC
104| 1 Y9: 10% h& ()-S#10% h& ()- 10 h 10 h 10 h:L! 10% h& ()-8L! 10% h& ()-6
10% hé& () ¢ BROCt ODEE} § Ebthd Odéad 1886 Bh ) - Bhe #08MN8S {dn Sy#108e magnetic

& ()-S!y#109%& () - Sy-#10% & () - f! 8y- #109%xhXh& () - f EFGHHHHHH oP1 FOMLO0%
h& () - L1006 hesyyfaa®hhca@hih be found. Moreover, it was confirmed
10hh! . 9$9$10%hh&' () - g! 39$9$10%Mh& () - g! 9$9$10%h& () - gH JIKFLLZzX60P1

| &#109&' (Yhat 4u5190REEY - e =093 0ehAkeE) on, thgofilms such as the

h& ()-!.f-#109NhNh& ()-!)f-#10% hl h& () - LEMNNNNNO Or S4
3Lwn09m1e@?ﬁﬂ?ﬁh@@f%§%§-%iohhe1Eﬂﬁt16£%FB@%16 hg2e§e1 01898 PRLe#10%

& ()-s ODOK dEr S4 3LMLOS10%1| & ()-f10%4| & ()-, 10%1| & ()- 10%4| & ()-
10%1| & )P0 & () - PIPPPPP7QIEr S4

O QOQER RRUEr S4_ SANEOCFT09MT R (V2 CRE6%a B0 Co1bba| BoE el -etomii @ ()=
1001 ent 800 ESSIERECE: ool AT 0L ) s UL U115
& () - S! 8yr dP9pdwhiés 6 - SYEMLNYe R&a (hagRdO%eB&i bt ive head, but for all

of a plurality of samples (400 disks), no regeneration

10 malfunction by thermal asperity was seen.

The preferred embodiment of the present invention
has been described above, but the present invention is not
limited to the above embodiment.

For example, the present invention can be applied

15 even to other information recording medium glass substrates
manufactured through the chemical reinforcement process.
Examples include an optical disk glass substrate, an optical
magnetic disk glass substrate, and various information
recording medium glass substrates.

20 Moreover, in addition to the information recording
medium, the present invention can be applied to a chemically
reinforced glass for use in a device whose optical or
electric function is deteriorated by the influence of
particles.

25 Furthermore, in the above-described embodiment, the
dissolution tank is separated so that the particles resulting
in dust in the dissolution tank are prevented from being

mixed in the preheating after polishing, the chemical
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()-&3@%g£gted. When the dissolution tank is separated from any one
of the respective processes from the cleaning process after
polishing to the packaging and shipping of the glass
5 substrate, a practical effect can be obtained. After the
polishing, all the processes of cleaning, preheating,
chemical reinforcement, annealing, cleaning, and packaging
are separated from the dissolution tank, and the effect
therefore becomes remarkable.

10 In the present invention, when the dissolution tank
is separated from the chemical reinforcement tank, the effect
is produced, but when the filter is also used, the effect is
enhanced. The filter mesh size may appropriately be selected
in accordance with the type of the particles to be removed.

15 In the above-described embodiment, the two holding
tanks and the two chemical reinforcement tanks are disposed,
but this constitution is not limited. The one holding tank
and the one chemical reinforcement tank may be disposed.
Alternatively, the three holding tanks and the three chemical

20 reinforcement tanks may be disposed. Moreover, the
dissolution tanks may be disposed corresponding to the number
of the holding tanks.

In the above-described embodiment, to enhance the
effect, the holding tank is disposed between the dissolution

25 tank and the chemical reinforcement tank, but the holding
tank is not necessarily required.

In the above-described embodiment, to enhance the

effect, the inner structures of the dissolution tank and
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chemical reinforcement tank are partitioned with the filters,
but the partition is not necessarily required.

As the glass type of the glass substrate, in
addition to the glass substrate of the embodiment, a soda-

5 lime glass, a borosilicate glass, and a lead glass can be
used.

The cleanliness of the clean room is set to class
10000, more preferably to class 1000 or less.

Moreover, by disposing the cleaning tank in the

10 clean room, the glass substrate may be cleaned before or
after the chemical reinforcement in the clean room.

As the chemically reinforcing molten salt, in
addition to the above-described embodiment, Na,S04, KzSO04,
NaBr, KBr can be used. Morecover, the chemical reinforcement

15 may be performed on a part, instead of the entire.

Moreover, in the above-described embodiment, by
introducing a dummy glass substrate into the chemical
reinforcement tank containing the chemically reinforcing
molten salt, treating the substrate on the same condition as

20 that of the chemical reinforcement before the chemical
reinforcement, and attaching the particles present in the
chemical reinforcement tank to the glass substrate, the
cleanliness of the chemically reinforcing molten salt during
the chemical reinforcement can further preferably be

25 enhanced.

For the method of separating the atmosphere of the
chemical reinforcement tank 2 from the atmosphere of the

dissolution tank 10, instead of disposing the chemical
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reinforcement tank 2, 2' in the clean room 35 as in the
above-described embodiment, both atmospheres may be separated
simply by a partition wall. Moreover, instead of using a
physical shield, there are a method of preparing a wall by
5 air current, a method of remotely separating both tanks, and
the like, so that both atmospheres are prevented from being
mixed.
As described above, according to the present
invention, since the particles generated during the
10 manufacture of the chemically reinforcing molten salt can be
controlled, the chemically reinforced glass with a high
surface cleanliness can be manufactured.
Moreover, when the information recording medium
glass substrate is manufactured according to the present
15 invention, the particles as the cause of the
recording/regenerating malfunction can be prevented from
sticking to the glass substrate surface in the chemical
reinforcement process.
Furthermore, the present invention can provide the
20 magnetic disk which can prevent low flying height, head
crash, and regenerating function deterioration by thermal
asperity. Additionally, the low flying height of 1.2

microinches or less can be realized.
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1. A manufacture method of a chemically reinforced glass substrate for a
magnetic recording medium by placing a glass substrate in contact with a
s chemically reinforcing molten salt contained in a chemical reinforcement tank to
perform chemical reinforcement, preventing particles which cause a recording
or regenerating malfunction due to a head crash or a thermal asperity from
sticking to the glass substrate, said method comprising the steps of:
separating the atmosphere of the chemical reinforcement tank from the
10 atmosphere of a dissolution tank for dissolving a raw material of the chemically
reinforcing molten salt;
dissolving the raw material in the dissolution tank to obtain the chemically
reinforcing molten salt;
transferring the dissolved chemically reinforcing molten salt to the
15 chemical reinforcement tank;
and placing the glass substrate in contact with the chemically reinforcing
moiten salt of the chemical reinforcement tank to perform the chemical
reinforcement so that impurities that may be mixed in the raw material in the
initial introduction of the chemically reinforcing molten salt or generated in the
20 raw material during replacement of the chemically reinforcing molten salt are

prevented from sticking to the chemically reinforced glass substrate.

2. The chemically reinforced glass manufacture method according to claim

1 wherein the chemical reinforcement tank is disposed in a clean room.
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3 wherein the impurity is a metal or an oxide, a nitride, or a carbide of the metal.

10 5. The chemically reinforced glass manufacture method according to claim

4 wherein the metal is Fe, Na, Mg, Si, Cr, Ni, Si, K, Al or Kr.

6. The chemically reinforced glass manufacture method according to claim
1 wherein the chemically reinforcing molten salt obtained by dissolving the raw
15 material in the dissolution tank is transferred to the chemical reinforcement tank

via a pipe.

7. The chemically reinforced glass manufacture method according to claim
3 wherein the impurity is removed by filtering.

20
8. The chemically reinforced glass manufacture method according to claim
7 wherein the filtering is for removing the impurity, and a filter of 20 to 1500

meshes is used.
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