e3eTLN 6TThwz - 1 Chenical ly Reinforced G ass Manufacture Method,

| nf or ;aﬂl‘“@@m@@mw ng Medi um d ass Substrate Manufacture Method,

I nf or ng Medi u URE th and Chem cal Reinforcenent
Devi ce TO RELATQDWE[@C&TPOQIN?I;M ?jappl i cagoi'2080 t he
priority r| ¥  under Paris Convention of Japanese Patent Application No.
186094/ 2000 filed on June 30, 1999, thejentire disclosure of 10 which is

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

t he | nvent chemibalpyerenhfoivedt GhasseMahafattusenNathadl, urafdbemaetibad of a
chemcally reinforced (chem cal strengthening) glass having a high-quality
surface and a Rewmdialg INadiiwx (Zlesd s o toManuwfidarine (Methodnuf act ure
met hod of a glass for electric products such as an information processing
appar at usIngormaripasBerpriddngoMeranm: Mannfactneni Mathpd; ernfoFbemigadsses
are used, for exanple, in glass substrates for electric products, and above
all, a glass substrate for an Rptnfrcengpindleeicer optical nmagnetic
information recording nediumis representative. The 25 chem cally

rei nf oreed gl ass has been used for such purpose because the chemcally

reinforced glass is prov, o] s and nuch
strength. However, mﬁth ééﬁﬁkﬂﬂéﬁ}fﬁfﬁbfﬁﬁéﬁﬁﬁ? 2 'ﬂﬂgfoduct functi ons,

LA Y2 CITTTeATTO It 170 T

t he enhancenent gfl Qﬁ%%e qggh{txh%f nggqaC%ﬁngr%h@f%rced glass

substrate has been |ncrg singly strongly arly, in the
gl ass SUb%E%ecB%eﬁt%an%tf' (éraF;Q‘r‘x%fsQ' BYEREI WEL15UGk daMRRd i s remarkabl e

in order to sufficiently fulfill the 5 original performance of a magnetic
head. 186094/2000 filed on June 30, 1999, the entire disclosure of

10 which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

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 reinforcea 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

AR M
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"1t is demanded that in the magnetic recording medium the surface is

mai ntai ned to be flat and snboth to a high | evel. Because the high flatness
of the magnetic recording nmediumsurface is required in order to mnimze
the 10 flying height of the nmagnetic head and to sol ve the probl em of
thermal asperity when the MR head (magneto-resistive head) is used. The
thermal asperity is a phenonenon in whi gh_when there is a protrusion on the
surface of the magnetic disk, the MR head is influenced by the protrusion
to generabe bgatrads qaauﬂ@yNthQa@hehm@a&Q§l%thEbYc@E thasheadpklkyetuat es
by this heat and mal function is caused in el ectromagnetic conversion.

Mor eover, hayehewhenntheapagneli andi skrsugligceenanpedvi dedrwiithlhirgh,
flatness, the protrusion on the magnetic 20 di sk surface as a cause of

t hermal as$petheygtassesuhesdatrashrandmaduetsel yeabrdéhyg tmhdimmgnetict di sk.
It is known that a factor for obstructing the snoothness and flatness of

t he gl assdeupser aseremazkphdei éheostdeekitagsubfinéestbst futéisdrthee in the
manuf act ure process of the chemcally 25 reinforced glass. To solve the
above- dese¥i8éd2pr BBFERTFRFP0GE ﬁnﬁﬁ@@éﬁéﬁtéeﬁér renovi ng the adverse
|nfluence of the artlcle have b gn propo ed in the manufacture process of

the - cheni cal'l y 5r SCAPGFEED tGPEsd s §tP§986t¢8rr§C8ﬁ@ﬁP@
i nf f fact t
reln_orceﬂggi %re%kgggﬁr§gc8n Sﬁggn%alﬁegagg %C %5 pro e%%bS&geF%resen

appl i cant " has "afrea propose echnique o renDV| of* the

li ke frO"h%?H“iBO@ﬁe 'Be@aﬁs%h%HECﬁEBQEFTEQEggEEB% Enggpgpﬁg@lﬁh'ch the

chem cal nforcement treatnment is ormed to prev e 1 ron powder or

the like feepvBehhImaLXEE bﬂE@aéeCBEWkgahl&@HnEHr6§H€9ttb'HHthQ%@p%R%SG
Pat ent Application Laid-Open No. 194785/1998). Moreover, a techni que of

filterimgrthendOnehgricalr tﬁbnﬁﬁﬁﬁéﬁﬁathbhﬁubddwtbhsEﬂbbeEﬁeSBE%bU%h in
hi gh tenperature corrosion resistance, such as mcro-sieve (netal net with

a hol e made byeemahi agpetratyewnea the MRORepaWlREgaEtbheckike ikexadaidnt o
the chem cal reinforcenent liquid fromthe atnosphere in the chem ca

rei nf or cementisedanb&hehaseifadl eepdyibgensdevehepeneand pnopbsed (hapanese
Patent Application Laid-Qpen No. 194786/1998). However, for the

above- deséhﬁb@dléoﬁvéﬁ@ﬁéﬁéﬂOﬂe@ﬁntéﬁeS@tfﬁéﬁovﬁngh?h@agh%édcldpﬁkhty in

t he process of chem cal reinforcenent, when the cleanliness of an initially
20 .ntrodEE@dMBhéﬁﬁéapﬁylﬂé#Hﬁapeﬁn5Ynﬁh€eﬁr§5rpsppgeFP 9§n@ﬁ§5?|§ﬁé@tory,

t here tation i.n ephancenent of th eapliness of the g
substrggelgqu%ch ﬁﬁ?gové S £5F1PheVEsHvE tF fa e?@cﬁﬁPﬁEéaEPSrQHDV|ng t he
particles Rfstﬂg henlcalb¥yre|nfor0|n he filter of

the chem calSr8FA o?cgneﬁ RSk 1°8i fde Tfeghéncﬁiﬁfggpp§gpgiﬁForcing

nol t en saggﬁvggglggt necessarily filtered, it is also difficult to avoid
the residual pariicles in the chemcally relnforC|ng nolten salt.

Moreover, even when the magnetic disk surface is
provided with high flatness, the protrusion on the magnetic
20 disk surface as a cause of thermal asperity causes head crash
and adversely affects the magnetic disk. It is known that a
factor for obstructing the smoothness and flatness of the
glass substrate i1s a particle sticking to the substrate
surface in the manufacture process of the chemically
25 reinforced glass.
To solve the above-described problem, wvarious
improvements for removing the adverse influence of the

particle have been proposed in the manufacture process of the



-4 By environnental changes such as the high specification of information
processi ng hardware and the inportance of high reliability necessary for
use in a server or the like, the problem cannot be ignored. 5 To solve the
problem the present inventor et al. have noted a process of manufacturing
a chemcally reinforcing nolten salt froma powder raw material, which has
been di sregarded. Since the reinforcenegt-ability of the chemcally 10
reinforcing nolten salt is deteriorated through processes, for the
chem cal | yherinbdigedeghdsscedbslinatesubetraass produat chamsueh as a
magneti c di sk glass substrate, the frequency of replacenent of the
chem cal | yeiefofoeneny hwkbemesél tisi noeeasep a$§ eompanédcwutrh ptrheess,
products. For the 15 conventional replacenent of the chem cally reinforcing
nmol t en saFhe mrasenbdappdarkyptcbapr rdesadysehapgsag ehéechedical by
reinforcing nolten salt wth the deteriorated chem cal reinforcenent
ability fFBRPYVRBIChERNCRPYABENPEr EBReAL KEafikOMaABMAFBE6I®i A & new powder
raM/natgriaI to itore t he 20 che 'cahl¥ rein orcing nmolten salt. The
present” i AVEHEGR el AN FOREFRSPEUABAFPRSE dbr FRGSPNEFEdGEENSA26f the raw
mat eri al Eggg t@gecgggi%%ga%%gg orcenent tan ,tthe gomdgr éaMLnaterial i's
scattered Th tRECET DS phEFE T "SRG tReP P ApOFIEY IR PREVSRSt FEPed™PRw nateri al
adheres t syrf - Bh 1,cal rejp.pforc ; . SUMVARY OF
THE | NVE ?%Qﬁ%thp?ggegék%ngéﬁﬁi%Egﬁgsag%é% 333é|%p§§68%§§§ such -5
backgrounde ; ardraBmeRi-eet qhher eghphieke Pé%&ﬁﬂtAEBl&EHHHbBYLHHée@pr araw
material fromsticking to a chemcally reinforced gl ass substrate in
initial inbroduetseniobsa.chesireakky,rai BtenahRdenBkt en1sakt ngdABOt her
object of the present invention is to prevent the generated inpurity in a
raw mat@r cabmfecain stiakbrgementheigheni eakhy fietster eagegliass iduning-
replacenent of the chemcally reinforcing nolten salt acconpanyi ng nass
producti ohemp®r8tike anotrheroobjectisbhnthe prnekent mheentsdrvies (metphievent
the inmpurity in the raw materi al generated during manufacture of the
cheni cal | pyekewWitbr i hgleomadr bal etfhonot héor agmaueethal itronpswideki vy to a
gl ass substrate for an information recording nedium 15 Further object of
the presehbei htEft MdKeHs 1P§OpEHEi GBCRIFRAUT 8ERGPECRBERBDLRUAdgELeR
substrate for _an inLornation recgrdtn medi,um i n whi ch E Erotrusion f or med
by micro FREnapBRABPSEE! ¢Ri ABo 61ERECORass BUBEEPRFBECARBPFECTATel y be
reduce 5igl%ecge 'g%h &gbg aor cenent ﬁrocess. %ﬁgStill fgéﬁher obj ect of the
i GPReP e (HBPABASFN @FBH particl es

present | Aventron rs to prO\C/)PS 81’1%&

sti cki ng Aﬁﬁiggakgggrﬂg&hgggggcggggqg4q§gyggbg5ass substrate and adversely
[

affecting e rnformation recor medium can’ éffectively be inhibited

from sticking in HagecReT ¢alr 2he GloRNRLGRERA HRECERSTen?ldna 1hi gh-quality
information recording nediumwith little defect can be nanufactured.

Anot her obbgﬁhigﬁetbe_@éﬁaemhgiﬂh@nhﬁgadi§mbgr@t?vEﬁetaenp@@EQQEUB@ met hod
of a magnetic di sk which can - 6 prevent low flying height, head crash,
and t her maheaspetli tginfnrtheepresehtni nientieanlihehasolieen fiadndathgt
during manufacture of a chemically reinforcing nolten salt by
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.



di ssolving a raw material, a generated inpurity is a factor 5 in
obstruction of high quality on the surface of a chemcally reinforced
glass, and an inportant idea is to renove the inpurity. Specifically, the
present invention is constituted as follows: 10 According to a first aspect
of the present invention there is provided a manufacture nethod of a
chemcally reinforced glass for placingsa-glass substrate in contact with a
chemcally reinforcing nolten salt contained in a chem cal reinforcenent
tank to perform chemeali rbhmeeitafloctanmgrts, stikd Bt hoed eadpri sing steps of:
di ssolving a raw material in a dissolution tank to obtain the chemcally
rei nforci sgendftentsaht pft cafstmreting phmecdsssobvedrdhemecahby thei nf orci ng
nolten salt to a chem cal reinforcenent tank; and placing the glass

subst r at eljnpozbapeat aét hwghhrehéabhericyanegeseprnoferngsaolined sakvest the
chem cal reinforcenent tank to performthe chem cal treatnent. According to
a second 88pEbe dfkehetpreBERPLPAVERTEH, PEnigRE EReni cal |y rei nforced

gl ass nuf acture 25 nﬁﬁhod according to the first aspect, the atnosphere

of the thenical réPnfOrdEnthe PIA ﬁ@ 's&EREr BEEF oM VRE L2 nE<pRdre of the
Qissolutign t ank eAcgording %o g tgir% aggect of tEe Qreignt_ i nvention,
in the ch A gal' Py eFefnPoPEEE gl sE°nundfactald Rethstt&Ecofding to the
first or §8§§@9r838§CR01%Q% %B%Q‘%%EmrS'BBQEEEWEQ& Rﬁ@%rgﬁld'%ﬂgﬁﬁdhgg a

cl ean room “According to a fourth aspect of the present i hvention, in the

chem cal | ¥oLgi Bf QLegd-gkass manufacture nethod according to any one of the
first to third aspecCts, an inpurity is renoved in the step of transferring

the chemically reisihQeCithe Flingd reaien@biaiingd oy rdicssolorend duhe o aw
material to the chem cal reinforcenent tank. 10 According to a fifth aspect

of thelpresenforayast moltennsthe cBedketakliyraeedf ahecedqgyl psscesrekact ure
nmet hod according to the fourth aspect, the inpurity is a netal or an oxide,
a nitridefoor thecahbmdeadflyt heingbakedAgdasdi ngbsoratsisxtthraspest of the
present 15 invention, in the chemcally reinforced glass manufacture
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



met hod. according to the fifth aspect, the netal is Fe, Na, Mg, Si, O, N,
Si, K A, or Kr. According to a seventh aspect of the present invention,
in the chemcally reinforced glass manufacture 20 method according to the
fourth aspect, the inpurity is renoved by filtering. According to an eighth
aspect of the present invention, in the chemcally reinforced gl ass

manuf acture nethod according to the sevgnth aspect, in the filtering for 25
renoving the inpurity, a filter of 20 to 1500 neshes is used. The nesh size
is nore ppetrgablydi naadr angebgkctO@htecd800s ThepmesbBndenat esplire tyunber
of stitches present in 25.4 mm (1 inch) (JIS K6900). For the filter, a

| am nat i omikgpgeinsa rawgmatprehér dbba. sAdceidgngot e ahpmithlagpect of the
present invention, there is provided a manufacture nethod of a gl ass
substrat erednfancedf olrasi enbstsetdi Ag wbdtiml éolpedsichgoa Sfskep of

manuf acturing the glass substrate for the information recording medi um

usi ng theCEﬁ@HFééﬂVyr?éPﬁpéFééa @Pé§§nnﬁﬁ&Facture net hod according to any
one of the first to e aspects. 'Accordin atenth aspect of the
present®10 i nvent PORE ﬁeP@3e§tpP5vr@§dp§eﬁ€ é@WﬁPélﬁgtﬁéd &f an

|nfornat|on rec orntgg an i nformati on

" dlo oedium, comprising.a step of

recor di ngPF8y&F “on the®i ﬁFS ti0 Féégrapna Yi UA§rags &ib%rate

nanufactuE? Pxn he Hgféﬁéﬁr a &h g%ogggdlg&grg&&hggnrecordlng medi um
S 0 nirn

gl ass sub cco I'ng aspec Cccor |n8 to an el eventh
aspect of réB?aBéﬁéﬁ@t o N¥ABL LABMi EAgAG telatetb%g AogRem cah rei nf orcement
devi ce of a gl ass substrate for chemcally reinforcing a glass substrate

surface bycb@ﬂpgﬁgmg@ggaSghgr@gmbeeoﬁonpr|s|ng a 20 dissolution tank for
dissolving a raw material to manufacture a chemcally reinforcing nolten

sal t; mocheni cal wseiinfloneeterlr ttadkdfton fcankaipticr@nthe nekemical iy to
reinforcing nolten salt supplied fromthe dissolution tank, and subjecting
t he gl asspsabshrateet dmphedicgalinr éhef oreenentriandgbetrnansf enrdegns f or
transferring the chemcally reinforcing nolten salt to the chem ca
rei nf orcemenufeahkrer of the dhsmokatilgnreankoradogr dbagenosaltwékbth aspect
of the present - 9 invention, the chem cal reinforcenent device
accordi ngthe rhE BREGEABA A5pECELEGKEREr LOORDRILEES FERBVARLREARS POr
renoving an_i npurity fromthe chemically reinforcing nolten salt in a
process anFPgﬁsFéP%|HSCPﬁQlEHeWFQéPWy reinforcing nolten 5 salt prepared

i i,al .to the chentca r.ei nf rcenent t ank. The

by d | h
r)e/m)i/:t Qm\geﬂg fsegrlégeln%})? 1§88 pSded N6 PAE SFE4s £ TR &85\/&?&?& neans for
conveylngP%gel Qeg'ﬁ b¥ac§h9fO&%tpgggﬁkfgngﬁggg bebweeaEhe Qi ggol ution

tank and enlca rernforcenen
information recording medium in which a protrusion formed by

micro iron powder sticking to the glass substrate can
effectively be reduced in a chemical reinforcement process.

20 Still further object of the present invention is to
provide a manufacture method in which particles sticking to
the information recording medium glass substrate and
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



10 According to a thirteenth aspect of the present invention, the chem cal
rei nforcenent device according to the twelfth aspect further conprises
conveyance means for conveying the dissolved chemcally reinforcing nolten
salt to the chem cal reinforcement tank fromthe dissolution tank. 15 Wen
a surface layer, a mddle layer, and a precipitate |ayer are
separated/fornmed after the dissolution gf -the chemcally reinforcing nolten
salt, the renoval neans conprises inserting the end of the conveyance neans
on the sidecoéntheodi $3glinugi apigank hetad thesh ddhd khgemal2@speedrgi.ng to
a fourteenth aspect of the present invention, in the chem cal reinforcenent
devi ce accordi ng tflo the glresemth laypedctiona hael diasg beank fiosindi $pesed bet ween
the chem cal reinforcenment tank and the dissolution tank, the holding tank
hol ds t hedehéhrBcBRPYIRELHESr €ifng ABEMéRadalt resntpaasner nedtepometife by

di ssolution tank, and the held chemically reinforcing nolten salt is

ci rcul at ed1BEPWEERIt Re TRYI BRAGTLEAK EndSPREAEREMLBRIILENNLSr BedBRt Oank.

According.to i fteenth aspect of the present - .10 invention, in.the
e i E aPskEbrEehaal; Both Bhraity PG EhE Punrfeenth. SepoamcaLing
the circulation of ,th hem_cal | reinforcing ,nolten,salt bet n the
cheni cal ol ht o CefeAt ot ank “had ha Bos2a it LaRot Ak ot REOREnTEg! [y 5

reinforciﬂg thg9p salt is filtered. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
1is a schematic pl an view of a chem cal reinforcenment device of the

present inventi On-Sp%QiE"i_Q:-alagx‘,_s theSeldsenal ivhvewtabra idi $seluticon dank of
the present invention. Fig. is a sectional view of a holding tank of the
present ip¥erbioBwslS DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An
enbodi ment of the present invention will be described hereinafter with

ref erente to the drawirngsg FEior st fd reherispalctr eifnftorc @restendeinéentdrc next
a nethod of using the chem cal reinforcenent device to chemcally reinforce
a 20 magnehiecer esopdicngdeediumaghidsstaubstmeathedwolf]l abehdaescrilded. Final ly,
a nmethod of using the magnetic recordi ng medi um gl ass substrate to

manuf act ureiafpugret tdasécdrdi Rgamedidum wilbssheubeserpitbedn Fogtattis an
entire constitution diagramof a 25 chem cal reinforcenment system Fig. 2
is a sect"dhBl 2vFBGMeéraa ldi $88nGrreanfanrR 1t6F drdSorenigiacfaw mit eri al of

a . , .
chemical reinforcement tank to perform chemical

15 reinforcement, the method comprising steps of: dissolving a
raw material in a dissolution 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



chemcally reinforcing nolten salt, and Fig. 3 is a sectional view of a

hol ding tank for once holding the chemcally - 11 reinforcing nolten
salt before supplying the salt to the chem cal reinforcenent tank

(Chem cal Reinforcenent Systen) A chemical reinforcenent system 30 of the
present 5 enbodinent is, as shown in Fig. 1, constituted mainly of a device
di sposed in a clean room 35, holding tanks 18, 18" disposed outside the

cl ean room 35, and a dissolution tank 10 for dissolving a chemcally

rei nforci hgventien, saht thenchhaichédn redmf3bced wheksi mbnadactngeunit 35a,
a 10 preheating tank 1 for preheating a substrate as a preprocess of

chenm cal methbdreementdinghem thk feiraforcementntankpelf, 2thkorhsubredti ng a
gl ass substrate to chem cal reinforcenent, an annealing tank 3 for

sl ow cool FagnResEeBENEhEanKkeafedigPassdsiibstr aleananacR-wor k extracti ng

unit 35b are arranged 15 in order_ of Rrocess. A chem cal reinforcenent

devi ce 30a of theA%F€§€ﬁPgeﬁ806iﬁQHFt'saﬁPG§FdQ§ PChPERESHitssol uti on tank
10, hol ing tagk 18,.ch$gica rein rcenen% tang 2, 2", andfgi es 5, 6, 7,

and t he chBYFRE!CPei AfoF EENERETLSAK Y, 151 T8 GFEpdi8a5i RaBBTEREYEFean room
35, In the ehem cal. LaintorgemRyt evige, a0t the present .ephodimeny, the
chem cal reéernforcénen nk "2, or performng thé cheémcal“reinforcenent

and the d&ﬁ;gkg%§095t§950%gda&ﬁ %ﬁgaéﬁ%gso?ytEQﬁs%E§338$°9ﬁh35- The

separation both in thi's manner p ents the po ~raw material of
the chem gglhychehpf eeshrg ramhtencsakbh £homM BekAgnBLXBY HAsEREvIhaSShe

substrate operation atnosphere for perform ng the chem cal reinforcenent.
In addi ti eawt RatBeisepabathencheh@cal reinforcement tank.
10 According to a fifth aspect of the present
invention, in the chemically reinforced glass manufacture
method according to the fourth aspect, the impurity is a
metal or an oxide, a nitride, or a carbide of the metal.

According to a sixth aspect of the present

15 invention, in the chemically reinforced glass manufacture
method according to the fifth aspect, the metal is Fe, Na,
Mg, Si, Cr, Ni, Si, K, Al, or Kr.

According to a seventh aspect of the present

invention, in the chemically reinforced glass manufacture
20 method according to the fourth aspect, the impurity is
removed by filtering.

According to an eighth aspect of the present
invention, in the chemically reinforced glass manufacture
method according to the seventh aspect, in the filtering for

25 removing the 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



--12 chemcal reinforcenent tank 2, 2' is disposed in the clean room 35,
so that particles can be prevented fromsticking to the glass substrate to
a high level during the chemi cal reinforcement. 5 From when the gl ass
substrate is introduced to the work introducing unit 35a of the clean room
35 until the glass substrate (work) is conveyed fromthe work extracting
unit 35b, the glass substrate is successively conveyed by a conveyance
robot 4. The conveyance robot 4 is provided with 10 a function of grasping
a gl ass spbsteatpleassette with a robot arm transferring the glass
substrate cassette to the respective device tanks, |owering the glass
substrat e cassett &ctordppky tvaei aasthr eapeent ©f ahd paiesieng t he gl ass
substrate cassette after the treatnents. 15 In this enbodi ment, the two
chem cal itevanbieanenheranks arevddeposedannfiacktdee methndrefise glass
production, while the glass substrate cassette is imersed in the chem cal
rei nf or cefBRBtraRR £Ort AB dNHEFM3raSE sEBSrFane wadivi ecpaprbeipeepared in

t he pre%eating %ank, %nd it may ge iTnersed in 20 the chem cal ,
rei nf oreefbfP PAnRABULAAFHELRGt 08I §1aFA SPAEFTRbecAPFy Bt 1PherBREAPRAI

rei nf or cepent &reatneat segaratekﬁ tm%ce. %Eﬁ glassfsubstra e cassette may
be transferr g8 tFEn'ERE EhariBdl TPEi hfGPeEReRY FEARTSTCES Eh85Cheni cal

rei nforce : e_di UL Kk IS ed.outside the clean
room 35 i@ggggégghférmé?g§gl3?%§§§%ggrg§/%ﬁpePﬁglggfgﬁéeg%ﬁshi Slly

rei nforci pg APLt §8p8akt, as shown in the sectional viewof Fig. 2, an inner
tank is divided into a first tank 11 - 13 for containing and di ssol ving
the raw/nater!al,A@e@r@i%QCQQdat@@%t%Zaggéc%anahﬂbngr%@%n@Issolved
chemcally reinforcing nolten salt flowwng fromthe first tank 11, and a

| am nat® otntypeibhlt encid is girspoded hetwmeeRathertapkshodherfibhter 13 5 is
a 300-nmesh filter. By the filter 13, particles of netal, netal oxide, netal
nitride, mefakmeaibhdeccandinhbemkdkemganocherieimyed ttem bhiefehathgakhy
reinforcing nolten salt in a fluid state obtained by nelting the powder raw
mat eri al . ivbpewREipnarpanpdingi sagiesposetdheninfieruppéprnendct®@dsunf ace of
the second tank i2, and the punp 14 is connected to a pipe 5 for conveying
the chemi Bafiymrelafsr EPR§tEBleeRaBrfpCsusrEdPYnthRengBebpatuankme2hped t he
hol di ng tank 18. An opening 15 of the pipe 5 is disposed 50 cm bel ow t he
surf ace o?ftEﬁechBﬁPEEFFﬁogeFﬁFSFéFHQ RePELER 9A4RES FHRSHBRAPNGCESTAANES
about Pg gnlgﬁlomLt Iiguig surface in this manner for the foll ow ng
reason.” Fof g Bhem'cal ?C einforcing nolten salt, convection is generated
by heating, and i rl L, .0 ' e_vicini the |iquid surface
(surface | ayer) ogB# ébégacﬁgn?%a%ﬁﬁbgg%ﬁf8%%%%3 %%I?éﬁ g%ﬁﬁegﬁ sonme cases.
The i mpuritjescacg, mhaky ¢9mBesedqagh or gaBing oMt ?éﬁﬂkéré\%@%n@sdg’v%ge. My

Al, Si, d, Fe, etc which generate harshness. Moreover, the ¢ enlcaily

rei nforcipg gohtepssalbsitsaceoked ahbmicheayi pginthechi ARURI Hhggsare
sonetinmes 25 precipitated in the bottom (precipitate |ayer) of the nolten

salt. Thesubpuriateesuafrecsabpl yoaospesedgef ither ganiecemabrRpraksngTharefore,
in order not to feed these inpurities to the chem cal reinforcenent tank 2,
2', thel opénsngutbonstank fd4r disposednbehowewhmakteqguadl surfhacefasture
descri bed above 9 (a position on an internediate |ayer of the chemically
rei nforci agcheniealsyl cpinkprednar modten| patt¢nat cBAvwMRLli s di sposed in the
5 opening 15, and realizes the renoval of particles in_cooperation with the
filter 13TeFOfPREPMBRE, LABKt fA§ ARBAILL4AY BheneRpmigafdy 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
dissolution tank.

According to a twelfth aspect of the present



" dirssolving the raw material and maintaining the state of the nolten salt is
di sposed on the bottom of the dissolution tank 10 10 . The hol ding tank 18,
18" is provided with two functions of: accumulating the chemcally
reinforcing nolten salt manufactured by the dissolution tank 10, cl eaning
the salt, and supplying the salt to the chem cal reinforcement 15 tank 2,
2'; and collecting the chemcally reinfereing nolten salt used in the

chem cal reinforcenment tank 2, 2' for a predetermned tine, renoving the

i mpuritiesnvandiagai nheuppkeyinglt heisdbtcenehhedehénecakbcoedhhgr cemene t ank
2, 2. As shown in Fig. 3, the structure of the holding 20 tank 18, 18" is
vertical | gldiventbdaspeotafuhihdrt ankpt9seandemofrolr thananko20remheinki rd
tank 19 contains the chemically reinforcing nolten salt transferred via the
pi pe 5 fram ineudisyofupmofileaskengcaibyeseerforrénenBaiEan yadéi AhoRci ng
nolten salt contained in the third tank is accunulated in the 25 fourth
tank 20 vPACECFF| Pér tIRNSKEFESVEr N FORPLIS2LLY HPipbSEdiBA TRétEPper end

f th | di tank 18§, 18' . he right side, th th 22 i

Connoct 8t b RECPR BB 5oF of L8NSy PHg CRe Lo P45 ARG BarPy FBPRLOR ng
| t lt.to th hem Lt k.2, 2" § |_di t ank

13, 16 - RGAPEPERETEYC SoRbat i RO cohrnBy<ba PRNg, §3aBEE BAPRY BOCPOREN the

hol di t ank_18; ' [ ' > Lheychepi cal |

i nf 1 ci 86 A6l 128 s BE CELYENGTRS: Boohy Gaer Serag/tRd hep g PR

chem cal | yk girBE-0% ghNgoTRELEB A3l beRBUHACHU 8F sBY1LREoHI $8AkUELAN thank 10
is transferred to the holding tank 18, 18 via the pipe 5. Additionally, by

oper ati ngchBRipHMPré2nri@ctheneheangal Iy reinforcing nolten salt
accunul ated in the holding tank 18, 18 is transferred to the chem cal

rei nforgcenment tanRcZor2iing ad ke tpiipe eentand stlee tused thlee prealant
reinforcing nolten salt is collected to the holding tank 18, 18 fromthe
cheni cal ievehbicerenhet ahkm2calsrgingpacehenpi pevice( Manofrddngr éoMsthkod of
Chem cally Reinforced 3 ass) A nethod of using the chem cal reinforcenent
devi ce totwhéfitbabbpercsi Abotoert Rengirassssgbsveaeacsi eape descri bed. 20
The gl ass substrate to be chemcally reinforced is a glass _substrate for a
magneti ¢ BPBKEYPPPofENeo IS OANERN CRPTLERALYr E8ABAP 6L NEhBOGILESS SSdbsteat e,
the chemcally reinforcing _nolten salt is first manufactured. Potassium

i trate apAesCRFEHEAL CELE RE PRNSs thakerF A ThFeo REPOUGER taMthe 11 st
tank 11.o0f the_dissol uti tank _10.. d 380 400C for .12 hours
by the%%egpﬁﬁgangaﬁga%?.ga%&%’aaf&ﬁﬁgﬂgtgggggé %%Fagngggcﬁﬁégéﬁgn%ggﬁfy

reinforci gg.mbkhenasalkl sfbhaws Letkhe $ecendsbaikion 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 1s 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



-+16 12 fromthe first tank 11. After the manufacture of the chemcally
reinforcing nolten salt is conpleted, the punp 14 of the dissolution tank
10 is operated to once transfer the chemcally reinforcing 5 nolten salt to
the holding tank 18, 18 fromthe dissolution tank 10. The chem cally
reinforcing nolten salt transferred fromthe dissolution tank 10 is
contained in the third tank 19 of the-hpd di ng tank 18, 18 and accunul at ed
in the fourth 10 tank 20 via the filter 21. Subsequently, the chem cally
rei nf orci hgveoktien,sahnt taecemehdted ireindertemenh tark c20 aekotrhe noltdi ng
tank 18, 18 is transferred to the chem cal reinforcenent tank 2, 2' by
oper at i ngthke fpumpe22thandpkest edutrd ng8@heo c400ClaThion ©5 ¢thepl et es t he
preparation of the chemcally reinforcing nolten salt. Wen the chenically
re|nforC|ﬁ@eWﬁF?éAYséﬁﬂnéerH@gcW@#ﬁ@@lSﬁétnb@¢@éﬁ@nﬁhﬁaﬁbGWSC@dntalned

and the inside of the clean roomis set to class 10000, the glass substrate
20 starter6n58r€ﬁ@ﬁPEaFﬁﬁ répﬁf6P€e&ls?ﬁéuéﬁ8§st§ﬁﬁstF&ﬁecb§méEﬁéﬁﬁéd by
di ssol vj g §n1n05| % as th raw material able to be chemcally
rei nfor2ed*h 8rFﬁ89dP§ F&e& 3Ia§§ ird §8I83d in a plate shape by a float
met hod to forma sheet glass. 25 Additionally, used as alumnosilicate
glass is a chem cal reinforcenent glass containing, in terns of nolo, 57 to

740 of Si02, 0 to 2 . B@I@% %@@%RI%T&@Nl%%’QhEA%%%%IN§St0 16 O of Li02,
and 4 to 140 of Na~O as nmin conmponents (e.g., chem ca
reinforcenment gl asscont aiNiaNGcHehAt8dH 18 Mle® of a chemical
reinforcement 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 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



Sir02: 67 . 00, Zr02: 1. Co, A1203: 9. 0 0, LiO2: 12 . 0 O, and Na20:

10. 0% as nmai n conponents). The glass substrate is cut fromthe sheet gl ass
5 obtained as descri bed above in a disc shape, the end surface is then
pol i shed, the surface and back surfaces are successively subjected to

| appi ng and polishing, and mrror surfaces are processed. Subsequently, the
pol i shed gl ass substrate is 10 successively i mersed and cl eaned in

cl eaning tanks of neutral detergent, neutral detergent, pure water, pure
wat er, i sopiopypkcahgoholltéhPARltabhdfbPA csppamidoyichg) saFar tbhéhdi sc- shaped
gl ass substrate obtained in this manner, only the side surface of the outer
peri pher athpaitails rgsnfiergenents thnée- poi nt contact, and one set consisting
of 25 substrates ia plurality of glass substrates in this state will be
referred {ehaBiche §rassosgesenat €YS$6EM)is nmounted on a hol der forned of a

stainless alloy provided wiith resistance at a chem cal reinforcenment

t enper at ure. Subs&qGERMiFalt Kied A TGeESS ts Fusteat € Osof it e mresentt ent |y

i nt roduced Ento thﬁ ¢l ean ro%n135” ss substrate set .introduced to
g

T |
the work FRPPOIBENRgLini CScPREHE tReAnrogm S8TPE GONeey B 1PV RE o
h i - ) i t t 150C
e hat T drkaNK iBKobRE SRTMOYARGR TRARSsS, MORRRG kangk B8R 3810

in the preheatin sequent ass substrate set

i's convey t hen af.or t , i e 0to
4000 Tor 4 RBrec] Rt Ra ohonrcal Ty 6 aforerna &' 135S sB IR CEr Bt he

I mrer si onrhi-eat BBBY viiAgt Be ceBaricaal yr eenhobeenmat mbigehdsahict hi umion, and
sodiumion on a glass substrate suryace | ayer are replaced with sodiumi on,
and pot assi um i on1ef thie cakem Galdny 3561 &f AoGikng nlderzi$@) tuni® 35a, a
respectively, so that the glass substrate is reinforced. During the

chem cal peehtatdementnkr éatfoenpriehetheé nghemsaalktiraicef ascanprieptraake s, t he
ot her gl ass substrate cassette is prepared in the preheating tank, and
during t hefchbmingaklr seahdocermentt r chemine li wetihé ockemepdl tanks 2, 2

for subjecting a glass substrate to chemical reinforcement,

an annealing tank 3 for slow-cooling heat of the treated

glass substrate, and a work extracting unit 35b are arranged
15 in order of process.

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



10 reinforcenent tank 2, or after the chem cal reinforcenent treatnent, it
is imersed in the chemcal reinforcenent tank 2' to carry out the chem ca
rei nforcenent of the glass substrate. The thickness of a conpression stress
| ayer fornmed 15 on the gl ass substrate surface layer is about 100 to 200
Vim The conpletely chemcally reinforced glass substrate set is lifted up
fromthe chemcally reinforcing nolten igalid, and conveyed to the annealing
tank 3. The gl ass substrate set is held in the annealing tank 3 at 200C for
one hour, cBémandlgraduablyeneakedankhe, conpliet di ypansaaliadtgkasseaubstrate
set is finally conveyed to the work extracting unit 35b, and conveyed from
t he cl eanreoondbe sonpheteparséries oknchenpcaleneedf 6romnentickTher ¢aft er,
the glass substrate set is 25 cleaned, and the contam nation of the gl ass
substrat etBar gheésbyubrerehenieakl Yigki htveéi Agradbt ehesahemisatenoved. The
surface roughness Ra of the glass substrate obtained through the

above- desEFIBEATHPBERBSses is in a range - 19 of 0.5 to 1 nm
Subsequently, the gl ass substrate surface of the present, enbodi mrent was
evaluatid by a scgﬁﬁpnahFszhglQiﬁﬁénsHﬁéF5§58pé§ P txorRredndoydibe  and no

foreign magt r§n§r8&h8§%nguko t asu_rf e, . ucQ as Fe_and Cr.c Hld not be
confirnmed. redvers ra thé 85325va9F0§ of ?ﬁg gFSgg g rFBgilbg &n opti cal
g T D AR RS SRl T B SUbLY Bhchsadfgeh vas
unit 35b, the glass substrate is successively conveyed by a
conveyance robot 4. The conveyance robot 4 is provided with
10 a function of grasping a glass substrate cassette with a
robot arm, transferring the glass substrate cassette to the
respective device tanks, lowering the glass substrate
cassette to apply various treatments, and raising the glass
substrate cassette after the treatments.
15 In this embodiment, the two chemical reinforcement
tanks are disposed. 1In order to increase a production, while
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



A'met hod of using the magnetic disk glass substrate manufactured in the
chem cal reinforcenent manufacture process to manufacture a magnetic disk
wi |l be described hereinafter. 15 An underlying |ayer, a nagnetic |ayer, a
protective |ayer by a scattering nmethod, and a |ubricant |ayer by a dip

met hod are successively fornmed on the chemcally reinforced gl ass
substrate. The underlying layer is fornegd of O and CM (Cr: 20 94 at%

Mo: 6 ato) (thickness of 25 nm), the nagnetic layer is of CoPtCrTa (Co: 75
ato, O : fdratontRinibgab¥yd ddssdlatialy thbi eckresatet-i3d7, nghd theecpootiecti ve
| ayer is a hydrocarbon film (thickness of 7 nm, and the lubricant |ayer is
of perfl ubeopolyether conhincknegstokt Himsplva8 Vhenithé lgbtrainddreagaet i c

di sk was subjected to a glide test (glide height: 1.2 mcroinches,

peri pher ancspeadsagdtmfdpwingodramsksy, fﬁeﬁtheﬁnhiﬂIQhanﬂiﬁglaminheibead
agai nst the pratrusion_on the magnetic disk surface) nor crash -

(col | i si ohYBf Fﬁétﬁéaa3a@§|géﬁppﬁédpP6FW8§Poﬁhént?ﬁ SragReei &lditek é@rface)

coul d be found r it was con t hat _no defect was generated on
the fil l§u3h385b9ﬁ8 nééﬁéﬁFc | Byef geﬁéeﬁaﬁﬁvcPe§té§l?ﬁe°éaW§éaér

h I h d f th mbod
Subj oot ed™EoPEne g e EeaE Tt ?d%agﬁﬁkaﬁ 5FRaSP eqanel At Eon FEetow th a

subj ect ed FdeteSt was sl

”HgnetoreEbSEbM8¥§8 Rurhgoeherlc gapguﬁrbragngfmaﬁrehe§a$%09nd'Sks)

no regeneration unctron by 't asperi was seen referred

enbodlnenrleﬁdteeaeeeeeeglheweeylaelheagbeee geeagkbegwaﬁggerlgﬁt t he
present invention is not limted to the above enbodi nent or exanple, the

present inventionmeardke rappl ipeehpld even diepelher onnfeemaiier keeor di ng
medi um gl ass substrates manufactured througﬁ t he chem cal reinforcenent

process0 Exafptesoifnchedeeapnaptieal 1di skngl ass suhpt nat es asneptieal
magneti c di sk glass substrate, and various information recording nedi um
gl ass subsbtratpspe20 Kbreovergyvingaddet cormticalhe rerfiofpatieg metaed ng
medi um the present invention can be applied to a chemically reinforced
gl ass forsasé PhAoacdedncéhphesecnpt teak &2 épethei bofdapri 6Anks18. An
deteriorated by the influence of particles. 25 Furthernore, in the
above- des€PFBeddefBolif nERE, PLRE élé§oﬂ&§P8ﬁe§aﬁQ F& Separatbg SHTERAE the
in the dissolution tank are prevented from

particles result )
bei ng i x84 ?H RE 51 BroAT: 5 TGP LBOI MENERG, SERG- chBAFcapeninapl5 1¢
o ereomeaL, g6 Ahe smpeel Lo, metesy, L 5,1 not Limiso, uhen o
tre Clea”k8918%9885§e3253( polishing to the packagi ng and shi pping of the
e For the chemically reinforcing molten salt,
convection is generated by heating, and impurities float up
in the vicinity 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
¢, 0, 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



5'substrate, a practical effect can be obtained. After the polishing, all

t he processes of cleaning, preheating, chem cal reinforcenent, annealing,

cl eani ng, and packagi ng are separated fromthe dissolution tank, and the
effect therefore becomes remarkable. 10 In the present invention, when the
di ssolution tank is separated fromthe chem cal reinforcenent tank, the
effect is produced, but when the filteri4s-also used, the effect is
enhanced. The filter nesh size nmay appropriately be selected in accordance
with the typpoetdt helpar thel @asguadbeurémoeeds #6skribbd above- degari bed
enbodi nent, the two hol ding tanks and the two chem cal reinforcenent tanks
are di sposeditban bhi snconseirmetiienei $ametr bifnthedch&heécenéyhol di ng t ank
and the one chem cal reinforcenent tank may be di sposed. Alternatively, the
t hree hol dehpfpanaksgangdltha sRA&e.chem cal 20 reinforcenent tanks may be

di sposed. Mdreover, the dissolution tanks may be di sposed corresponding to
t he nunmber of theMREFAVEG t ankslted t(hetasbeendeder dbegossbodinmeme, to
enhance_the effect, the holding tank is di sposed between the dissolution 25
tank and PR&MEREnical 2Pdi AFBLEERENE NEARRTOBAL PhePREFAFAESt 4Rk is not
necessarily required. L@ th a?o - descri bed enbodi nent, to enhance the

ef fect, tﬁéopﬁ%% lgprﬁétarggeo lﬁﬁgr §§$olution tank and - 22 chem cal
rei nf or cenent tan%uQ%%eg%B itiqned with the Qigge%%r hut, the partition is
not necessarily required. "t he glagé type of ‘the g as% Substrate, in

addi tion §osthevghgssnaubstr abec0f athananhadireRting $adashakiMerolass, a
borosilicate glass, and a |l ead gl ass can be used. The cl eanliness of the

clean roomvisesekalie ¢kagssp0860, oADERePHEtEbADLY tAcCHASE0100000r thegs.
Mor eover, by disposing the cleaning tank in the 10 clean room the gl ass

substrapelony be cleaned before or after the chem cal reinforcenent in the
clean room As the chemcally reinforcing nolten salt, in addition to the
above- descri bed effhedhngrtingNa2839,18K23684, iNabBrovKBedcan the tused. Moreover,
the chem cal reinforcenment 15 nay be perforned on a part, instead of the
entire. Mbreovepnsiafthecabovéadeser tbedcbabodrient rebyfontiodumongea dumy
gl ass substrate into the chem cal reinforcenent tank containing the

cheni cal | §3+8i REBRERRGUKEFL B §APt difpeAbthgnt hansubSyr sleapanshéhsane

condition ai 20 tgat of _.the chem cal reinforcement b?fore t he chem ca
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 1is connected to the pipe 6 for conveying the



rei nforcenent, and attaching the particles present in the chem ca
reinforcenent tank to the glass substrate, the cleanliness of the
chemcally reinforcing nolten salt during the chem cal reinforcenent can
further preferably be 25 enhanced. For the nmethcd of separating the
at nosphere of the chem cal reinforcenent tank 2 fromthe atnosphere of the
di ssolution tank 10, instead of dispoasitg the chem cal - 23
rei nforcenent tank 2, 2' in the clean room 35 as in the above-descri bed
enbodi menthehothlaynespheépesimgymbetsapanatedosiApl yhbyiaapartiti on wal | .
Mor eover, instead of using a physical shield, there are a nethod of
prepari ngraimwédbkcbypebtaicengulr et , faomethedhofidienotehy §8paddti.ng both
tanks, and the |like, so that both atnobspheres are prevented from bei ng
m xed. AsAdéséﬁpbéélaboaeheaéeogdbngnE@ PHeipr déenpsedvent itbr, bsithoa t he
particles generated during the 10 manufacture of the chem cally reinforcing
nol ten saPf EBA B@lééﬁgréﬁnédl% hé8ch&Ri Barnyaiei sher eBrgrassrdi o/ a hi gh
surface cleanllness an be manufactured. Mreover, when the information
recor di ng© ﬁ%dFUﬁW@Féi%ysES%PﬁSFElPQ RRAGERCEArEd accordlng to the present
15 invention, the a&g@cles as. the c e of .the recor g regenerating

s

mal function can b& éWPé& fpghP?FF@ iRg 5 REYl & t6strate surface
in the Chgﬁbﬁﬁka;g&ng8ﬂﬁ? ngL%mz. FH&EhQEHB%SbtuQ% pges%gt I nventi on

can provi magnet| can prevent 'ow I Vng elght head
crash, a”QlE§8§H€E@5'EQn&U@@thgntgéthbQE@H'98 @Methéﬁﬁﬁh gasB8K! by,

Addltlonally the low flying height of 1.2 mcroinches or Iess can’be
realized. 18'-v24 t&bALMpe 5. Addltlonally, by operating the pump 22,
10 the chemically reinforcing molten salt accumulated in the
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.
(Manufacture 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



1. A manufacture nmethod of a chemcally reinforced glass for placing a

gl ass substrate in contact wwth a 5 chemcally reinforcing nolten salt
contained in a chem cal reinforcenment tank to perform chem ca

rei nforcenent, the nmethod conprising steps of: dissolving a raw material in
a dissolution tank to obtain the chemcally reinforcing nolten salt;
transferring the dissolved chemcally-regnforcing 10 nolten salt to a

chemi cal reinforcenment tank; and placing the glass substrate in contact
with the thentreal Liter €imbor eeng fol.ten salt of the chem cal reinforcenent
tank to performthe chem cal reinforcenent. 15 2. The chemi cally reinforced
gl ass manuf act ur e Affselrod hac cemndifag tiuaeclodi mhe whemdica ltllye ratimisplvameg of t he
chem cal reinforcenment tank is separated fromthe at nosphere of the

di ssol uti®altanksatd 3s vRardrépfcathy pempf ddced ghassdimandbédror &amt hod
according to claim1 or 2 wherein the chem cal reinforcement tank is

di sposed LA aScPBSA2FEEMEC4°NFRe LERBRIEEAI FYCr ENATFOFEedYgrads tRERGNEct ure 25

met hod according to_an e of .clai 1. to.3 wherein an inpurity is renoved
o he SrBpbPRYrans B HG BRLSLRENTREK g5r ol i ofGPHg HEI BORSSAFE LoBt i ned
by dissolgggg ﬁpe raw material to the chem cal reinforcenent tank. - 25

5. The chem'cally reinforced glass manufacture nethod according to claim4

wher ein_the I MUt I chamRhal, 0f:af oty @1 e, A Galhide of the
Af ed gl as

nmetal. 5 6. The chemcally reinforc s manufacture nethod according to
claim5 whepgi pnkhaiBBbalitidnFeanMaloMis Sbnt@ineM inSkheKenAlrq Q&nlr. 10

7. The chemcally reinforced glass manufacture nethod according to claim4
wherein the bAPUhkt Yol8ihgMeuad 18, 18' and accumulated in the fourth
10 tank 20 via the filter 21.

Subsequently, the chemically reinforcing molten salt
accumulated in the fourth tank 20 of the holding tank 18, 18'
is transferred to the chemical reinforcement tank 2, 2' by
operating the pump 22, and heated to 380 to 400°C. This

15 completes the preparation of the chemically reinforcing
molten salt.

When the chemically reinforcing molten salt of the
chemical reinforcement tank is contained, and the inside of
the clean room is set to class 10000, the glass substrate

20 starts to be chemically reinforced.

The glass substrate is obtained by dissolving
aluminosilicate glass as the raw material able to be
chemically reinforced, and the dissolved glass is molded in a
plate shape by a float method to form a sheet glass.

25 Additionally, used as aluminosilicate glass is a chemical
reinforcement glass containing, in terms of mol%, 57 to 74%
of 8510,, 0 to 2.8% of Zr0,, 3 to 15% of Al,03, 7 to 16% of

Li0O,, and 4 to 14% of Na,;0 as main components (e.g., a



by filtering. 8 The chemcally reinforced glass manufacture 15 net hod
according to claim7 wherein in the filtering for renoving the inpurity, a
filter of 20 to 1500 neshes is used. 9. A manufacture nethod of a gl ass
substrate for an information recordi ng nedium conprising a step of 20
manuf acturing the glass substrate for the information recordi ng nedi um
using the chemcally reinforced gl ass- manuf acture net hod according to any
one of clains 1 to 8. 10. A manufacture method of an information 25
recordi ngchediual ecedmpfbscageatstepsef cbacatingngn tnf eernaki od mecer di ng

| ayer on the information recordi ng nmedi um gl ass substrate manufactured by
t he manuf &tOur e6 et hodz vd2 it He Gnf érlrdti oh. ¢ecok ddng heditumaglcass0ubst r at e
according to - 26 claim9. 11. A chemi cal reinforcenent device of a

gl ass subsPrBEeafomaéherPERPPPNEEI RfoOrcing a gl ass substrate 5 surface by

i on exchange, the device conp r|5|n% a dissolution tank for dissolving a
raw material to nARGf 4dPEPe SAPERERTCallPy CHEi AFOFCICRE FBREEN I38SE, a
chenicaé nforgenent tank far containing.the cHenlcalk reinforcin

mol ten SaPbEeupp aa FRSRPARPE FOOHPSLBI At FoRCt AHRPCand BuBMEcPRRGAERe

gl ass substr eto al .reinforcenent; and trans fer means for
8 epLgal he 8

f
transferrlng he Eﬁenlca Iy relnPgFgfﬁgaﬁgl Sﬁksng £5°8af'd cheni cal

el nf or oouEBkeL kel onaLA.lsse! YLpBRnGATHa 18112niTRe ShEMSELor

rei nf orcenent devi ce acco
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 1s intermittently introduced into the
clean room 35.

The glass substrate set introduced to the work
introducing unit cf 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



claim 11, further conprising renoval neans for renmoving an inpurity from
the chemcally reinforcing nolten salt in a process of transferring the
chemcally reinforcing nolten 20 salt prepared by dissolving the raw
material to the chemi cal reinforcenent tank. 13. The chem cal reinforcenent
devi ce according to claim 12, further conprising conveyance neans for
conveying 25 the dissolved chemcally-rginforcing nolten salt to the

chemi cal reinforcenent tank fromthe dissolution tank, wherein when a
surface |ayetenashlddl epayae, iandraipheeirphtakatl ayecnhar ensgpagrat ed/ f or med
after the dissolution - 27 of the chemcally reinforcing nolten salt,

t he renovatineansemenpriisgaidnseéithngmt henendndf sbheusonvayance geass on
the side of the dissolution tank into the mddle layer. 5 14. The chem cal
rei nf or cepehstdetieceuvafeordilngettoackairarlacebdereth acHobdi mgnt ankdi s

di sposed between the chemi cal reinforcenent tank and the dissolution tank,
t he hol di Rgte&RKkUROLEE PRetBReANERLF} 1L ¥ KPOPEPHGLNEI MeAtsal sattansferred
fromthe dissolution tank, and the held 10 chem cally reinforcing nolten
salt is°cFeenfatedchsr weentPRé hBPdPA§SEafkPahdctRelEnERILBAPTFEANS Or cement

tank. 15. The chegbeal r %Efo cenené devi%e accor di claim 14 wherein

ng t
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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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10 (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.

15 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:

20 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).

25 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
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L10 '10% &c6)1is1084 &Ff( rhelBkad0bhgdhyt10%E&bEPEBEsion on the magnetic
10% & ()-6!10% & ()-%9&D&% S' ' dEbC L10
10@6&}() d0sk&spyfgte0vsauly- Ne! fo0und. () Mpreover, it was confirmed
C10% & ()-@0% & ()-"""*(g(((dEDLC L10&51096&f%) & 10% & () - F"'lO@G&f() yy
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10% & ()-yS/ 10% & s-10% & %) +- 10% /(3 %
10% & () - ag@@@&p( ay@r*by+;m dYRELLEdSFopS16he cause of thermal

5 asperity.

Moreover, the magnetic disk of the present
embodiment subjected to the glide test was subjected to the
regeneration test with a magnetoresistive 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, 1in 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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Tons"10% 8905 Cchiboq & DY CeioPh O TRThoFan P ovRPEOMIES,) - PE6OERTER. 2) 2\ 222
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LB 10% gPOY ISR R804 810y TOP189PESET SR 280 &S 2883 R0 &P "9 10% & () - @V
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G s e MO )5 M B b anc packaning
10B, #10% &-£) s9b8r&1AU2B2BE Cho0¥i MLOYBEGh- t40k,18hd the effect
10/::110% & ()-8:110% & ()-BCIDD. EF G[9 @

10B! 89834 A¥Ecfbre! BE&SHOUBBENE)kab10YE () - @ " 109BB& () - @10%& () - T! #10%& (
)T GHE) In the present invention, when the dissoclution 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 1s 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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10B: S109B& () -8Z"109B&' () - y6109B&' () - L2ZUVHV<WWA [ 9b@

L, &#109& () - @pg#ﬁgwggg'gﬂa55|@#p@%93&t@p glass substrate, in

g#lO%&f() %% #lo%iz&fg&B@EDIO%&f££ WEXXYYYYYY}oP1 |, f10% & ()-19: 1096&f()

10BB 10BR? BBL89/t$1 B&l€f5|§ $}Q@@e of the embodlment a soda-
' _ 0 | A20
& () '3 %%é85§agé,@g %g%OLLEL%ate 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, K,SO04,
NaBr, KBr can be used. Moreover, 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 methocd 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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10/ y10% &lﬁ)zeﬂ@%& 61 ncl0¥h& Ehrk&l1Q% ?eﬁ)ar)ﬁltgélo%@lﬁ); £4Q% & () - Enl mmm6
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10/6'10% & ()-,4"10%W & ()--3"10%W & ()-s+#10%W & ()-)10% & ()-' 10% & () - Bpppp
pppaq_@ 1664t 0e&1 Y, StBELOUREMECaL1Gl @e10%b&ced- glass with a high
surface cleanliness can be manufactured.
Morecver, 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
p Yy

microinches or less can be realized.
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glass for placing a glass substrate in contact with a
5 chemically reinforcing molten salt contained in a chemical
reinforcement tank to perform chemical reinforcement, the
method comprising steps of: dissolving a raw material in a
dissolution tank to obtain the chemically reinforcing molten
salt; transferring the dissolved chemically reinforcing
10 molten salt to a chemical reinforcement tank; and placing the
glass substrate in contact with the chemically reinforcing

molten salt of the chemical reinforcement tank to perform the

chemical reinforcement.

15 2. The chemically reinforced glass manufacture
method according to claim 1 wherein the atmosphere of the
chemical reinforcement tank is separated from the atmosphere

of the dissolution tank.

20 3. The chemically reinforced glass manufacture
method according to claim 1 or 2 wherein the chemical

reinforcement tank is disposed in a clean room.

4. The chemically reinforced glass manufacture
25 method according to any one of claims 1 to 3 wherein an
impurity is removed in the step of transferring the
chemically reinforcing molten salt obtained by dissolving the

raw material to the chemical reinforcement tank.
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method according to claim 4 wherein the impurity is a metal

or an oxide, a nitride, or a carbide of the metal.

6. The chemically reinforced glass manufacture
method according to claim 5 wherein the metal is Fe, Na, Mg,

Si, Cr, Ni, Si, K, Al, or Kr.

10 7. The chemically reinforced glass manufacture
method according to claim 4 wherein the impurity is removed

by filtering.

8. The chemically reinforced glass manufacture
15 method according to claim 7 wherein in the filtering for

removing the impurity, a filter of 20 to 1500 meshes is used.

9. A manufacture method of a glass substrate for an
information recording medium, comprising a step of
20 manufacturing the glass substrate for the information
recording medium using the chemically reinforced glass

manufacture method according to any one of claims 1 to 8.

10. A manufacture method of an information
25 recording medium, comprising a step of forming an information
recording layer on the information recording medium glass
substrate manufactured by the manufacture method of the

information recording medium glass substrate according to
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11. A chemical reinforcement device of a glass
substrate for chemically reinforcing a glass substrate
5 surface by ion exchange, the device comprising:
a dissolution 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 said
10 dissoclution tank, and subjecting the glass substrate to
chemical reinforcement; and
transfer means for transferring the chemically
reinforcing molten salt to said chemical reinforcement tank
from said dissolution tank.
15
12. The chemical reinforcement device according to
claim 11, further comprising removal means for removing an
impurity from the chemically reinforcing molten salt in a
process of transferring the chemically reinforcing molten

20 salt prepared by dissolving the raw material to the chemical

reinforcement tank.

13. The chemical reinforcement device according to
claim 12, further comprising conveyance means for conveying
25 the dissolved chemically reinforcing molten salt to the
chemical reinforcement tank from the dissolution tank,
wherein when a surface layer, a middle layer, and a

precipitate layer are separated/formed after the dissolution
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comprises inserting the end of the conveyance means on the

side of the dissolution tank into the middle layer.

5 14. The chemical reinforcement device according to
claim 11 wherein a holding tank is disposed between the
chemical reinforcement tank and the dissolution tank, the
holding tank holds the chemically reinforcing molten salt
transferred from the dissolution tank, and the held

10 chemically reinforcing molten salt is circulated between the

holding tank and the chemical reinforcement tank.

15. The chemical reinforcement device according to
claim 14 wherein during the circulation of the chemically
15 reinforcing molten salt between the chemical reinforcement
tank and the dissolution tank, the chemically reinforcing

molten salt is filtered.



