SPECI FI CATI ON METHOD OF MANUFACTURI NG GLASS SUBSTRATE FOR RECORDI NG MEDI UM
GLASS SUBSTRATE FOR RECORDI NG MEDI UM RECORDI NG MEDI UM AND HOLDI NG JI G
TECHNI CAL FI ELD [ 0001] The present invention relates to a nethod of

manuf acturing a gl ass substrate for a recording nedium a glass substrate
for a recording nmedium a recording nediumand a holding jig. BACKGROUND
[0002] I n the past, alum num all oys hav¥e been used for

SPECIFTICATION

METHOD OF MANUFACTURING GLASS SUBSTRATE FOR RECORDING MEDIUM,
GLASS GUBSTRATE FOR RECORDING MEDIUM, RECORDING MEDIUM AND

HOLDING JIG

TECHNICAL FIELD

£0001] The present invention relates to a method of
manufacturing a glass substrate for a recording medium, a
glass substrate for a recording medium, a recording medium

and a holding jig.

BACKGROUND

[0002] In the past, aluminum allcoys have been used for
stat.ionary type information devices such as desktop computers
and gervers, and glass substrates have besen employed for
portable type information devices such as notebook computers
and nmekile computers as recording medium gubstrates.
Surface-smeocthness of the substrate afiter polishing tends to
be ingufficient since not only aluminum alloyeg are
deformable, but also their hardness is insufficient.

Further, there was another problem such that a magnetic £ilm

was casy Lo be peeled off the substrate when a recording head



stationary type information devices such as desktop conputers and servers,
and gl ass substrates have been enpl oyed for portable type information

devi ces such as not ebook conputers and nobile conputers an recordi ng nmedi um
substrates. Surface- snoothness of the substrate after polishing tends to
be insuffiicient since not only alum num alloys are defornable, but also
their bareness is insufficient. Further, there was another problem such
that a magnetic filmwas easy to be peeled off the substrate when a
recording head 2 was mechanically brought into contact with a magnetic

di sk. Thus, gl ass substrates exhibiting reduced deformation, excellent
surface-snoot hness and hi gh nmechani cal strength are expected to be utilized

from now on, hpkrStatheary: dupe LAEQ! BBLLON dAuhoes as.uell gsportabl e

type i nfornation devi ces, one app lances ‘such as TV and

SO forth'Nhgoo%%9£a55uﬁu9§%&ﬁg%ih&glp§n$aﬁgﬁh%xy okmﬁ% %bmay afe

subj ected to a chem cal strengthenlng tT eat nent en utilized in

the past in. m%%& L0, FOpL %%&n&ﬁ%%@aghﬁ@ rﬁl@ltagl%glaﬁt{»g 0& impact

during use of the glass substrates ins magnet Grive. This

chem cal e%ﬁfe%@%h%' ho GLf eﬂi&%ﬂ%ﬂoﬁl ARG By é’éﬂl @W;a%' %%2::?“9@:“ es are

i nmer sed a chemcal stre ening sol ution store eni ca

strengt he r]li’?%u%é?%%”?@%i% °E %‘11""5?%&@5&@ Ve l‘%@m@&t]&gass substrate

surface are su [ons each having a Iarger ion
di ameter han that th or 1g,.al kal il _ynetal ion eper at
EC Lo I‘lgv\ﬂaﬁe g 1O &ﬁl@l hg (<) ?}?enga%]‘ﬁ"@.. UC‘} g P\? ande

conpr essi on st r i feby nmechani ca t'6 'be" i mproved
forth.
[0003] Glase substrates to be largely used in this way

are gubjected to a chemical strengthening treatment which has
been utilized in the past in order to improve a mechanical
strength s¢ as to bear impact during use of the glass
substrates installed in a magnetic disk drive. This chemical
strengthening treatment is one by which glass substratez are
immersed 1n a chemical strengthening solution stored in a
chemical strengthening treatment tank, and alkali metal ions
on the glass substrate surface are substituted by alkali
metal ions each having a larger ion diameter than that of the
foregolng alkali metal ion to generate compression strain,
whereby mechanical strength is to be improvad.

{0004] Farther, higher recording density of a magnetic
digk has been strongly demanded. In response Lo the
foregoling, £lving height of & recording head is aleo desired

as low as possible. For this reason, higher flatnegss of the



[ 00041Further, higher recording density of a magnetic di sk has been
strongly denmanded. In response to the foregoing, flying height of a
recording head. is also desired as | ow as possible. For this reason, higher
flatness of the 3 substrate and smaller surface roughness are further
demanded. Therefore, there appears an inportant itemto be solved such that
not only polishing is conducted with & high degree of accuracy, but also
protrusions caused by foreign matter attached onto the surface of the
pol i shed gl ass substrate are not to be generated. [0005]In order to avoid
the foreign matter attached onto the surface of the glass substrate, the
follow ng nethods are cited, for exanple. (1) Sodiumnitrate and potassi um

nitrate asupde-aahemnaaknst rengihieniidag rsabinase s Folntedri Redhhidiapur e
water, and particles (foreign matter) are renoved with a filter for liquid

to preparen@rchen, cahestr gpgtheniag iapbutien {4€f elo 2 Bateay Recunent 1).
Anong those, renoval of particles of 1ron including iron oxide and SUS. (2)

A hol di ngeieansod erhel dodt sheasti PrRenaticasdalic s W face argrasgbass
substrate in a chem cal strengthening tank is conposed of a stainless alloy

exhi bi ti ng-eordasi oRtr eskst @heeidl doe chihgha heatding itenpaeature range of a
chem cal strengthening solution (refer to Patent Docunent 2).

(Patent Dogcwrents bhrdapaaese: Ratends QnePpdl i Hubd 'él%tdgo@uugtrgggoag@:BSSS
(Page 8) (Patent. Document 2) Japanese Patent 0.P.1. Publication

No. 10-198954 ¢ ne generated.

[Co05] In oxrder to aveoid the foreign matter attached
onto the surface of the glass substrate, the following
methods are cited, for example. {1} Sodium nitrate and
potasgssium nitrate as the chemical strengthening salt are
dissolved in ultrapure water, and particles (foreign matter)
are removed with a filter for liquid to prepare a chemical
strengthening sclution (refer to Patent Document 1}. Among
those, removal cf particles of iron including iven oxide and
suUs.  (2) A holding weans to hold at least one of a wall
surface and a glass subgtrate in a chemical strengthening
tank is composed of a stainless alloy exhibiting corrosion
resistance in the high heating temperature range of a
chemical strengthening solution (refer to Patent Documeni 2) .

(Patent Document 1) Japanese Patent O0.P.I. Publication
NO. 2000-203888 (Page 8)

(Patent Document 2) Japanese Patent Q.P.7T. Publication

No. 10-1388354



DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] I n
cases where foreign matter is generated froma holding jig imrersed in a
chemi cal strengthening tank in which a chem cal strengthening solution is
charged, and a holding jig imrersed in a chem cal strengthening solution
whil e holding a glass substrate, even though particles are renoved fromthe
chem cal strengthening solution chargéd in the chem cal strengthening tank
no expectation concerning the effect of renoving particles in advance is
described in Patent Docunment 1. Renoving particles with a filter for liquid
in the case of replacenent of a chem cal strengthening solution, additional
supply or the like is a troublesone chore. Use of a. stainless alloy is
described in Patent Docunent 2, and a nmartensitic stainless alloy or an
austenitic stainless alloy is specifically cited. The martensi tic

st ai nl esspaddisus: arCrasystref@aldipy containing a | arge anmount of iron, and
the austenitic stainless alloy is a C-N systemalloy. Accordingly, it is

suf fi ci enthoysexpeatedrt batvips ogduced: itgvanpeed! em such that anounts of Fe,
Cr and Ni of nore than a little contained in a stainless alloy are mainly

el ated torgogdieni cal ;steangt %@E@gfé@é&%ﬁ Qi @R 5 555 DECOME d 0400 matter
thereof via immersion in the chem cal strengthening solution at high

tenper at urg,q Mhereby ikierbod ei.gn. makhetah NsL A, fheM;eal (shiengt heni ng
solution is attachéd on a gl ass substrate, and it can’be sufficiently

expect ed fihaty pr oducedah Sa-problem such that, an, excellent .ghass substrate

can not be efficiently obtained. [0007] The present 1 nvention has been nade
on the basiSiing jig immersed in a chemical strengthening solution

while holding a glass substrate, even though particles are
removed from the chemical strengthening solution charged in
the chemical strengthening tank, no expectation concerning
the effect of removing particles in advance ig described in
Patent Document 1. Removing particles with a filter for
liguid in the case of replacement of a chemical strengthening
golution, additional supply or the like is a troublesome
chore. Use of a stainless alloy is described in Patent
Document 2, and a martensitic stainless allov or an
austenitic stainless alloy ig specifically cited. The
martensitic stainless alloy is a Cr gsystem alloy containing a
large amcount of iron, and the austenitic stainless alloy ig a
Cr-Ni system alloy. Accordingly, it is sufficiently expected
that produced is a proplem such that amcunts of Fe, Cr and Ni
of more than a little contained in a stainless alloy are

mainly eluted to a chemical strengthening solution, and



of the above-described problem it is an object of the present invention to
provide a nethod of manufacturing a glass substrate efficiently via
prevention of foreign nmatter adhesion to the glass substrate as to the
chem cal strengthening, a glass substrate for a recording nedium which is
prepared by this nmethod, a recording nmediumwith a glass substrate for this
recording nedium and a holding jig. MEANS TO SOLVE THE PROBLEMS [ 00081The
above-descri bed probl ens are solved by the follow ng structures.
[ 0009] (structure 1) A nethod of manufacturing a glass substrate for a.
recordi ng nmedi um conprising the step of conducting a. chem cal
strengt heni ng process by which a glass substrate held by a holding jig and
t he hol di Rg:¢h@ B igmreesed: i thohem ¢ak sthepgideningsol-uti,on,and a 1st
6

strengthening solution at high temperature, whereby the

foreign matter in the chemical strengthening solution ig

attached on a glass substrate, and it can be sufficiently

expected that produced is a problem such that an excellent

glass substrate can nct be efficiently obtained.

[0007] The pregent invention has been made on the basis

of the above-described problem, it is an object of the

present invention to provide a method of manufacturing a

giass substrate efficlently via prevention of foreign matter

adhesion to the glass substrate as to the chemical

strengthening, a glass substrate for a recording medium,

which is prepared by this method, a recording medium with a

glasg substrate for this recording medium, and a holding 9ig.

MEANS TO SOLVE THE PROBLEMS

[0008] The above-described problemg are solved by the
following structures.

(0009l (Structure 1) A method of manufacturing a glass
substrate for a recording medium comprising the step of
conducting a chemical strengthening process by which a glasgs
substrate held by a holding jig and the holding jig are

inmmersed in a chemical strengthening solution, and a 1°%°



al kali metal ion on a surface of the glass substrate is substituted by a 2
al kali nmetal ion having a larger ion dianeter than that of the 1st alkal
nmetal ion contained in the chem cal strengthening solution, wherein the

hol ding jig conprises a nmenber of nmaterial nmade of a nmetal conprising an

al kali metal elenment. [0010](Structure 2) A nmethod of manufacturing a gl ass
substrate for a recordi ng nedi um conpsi sing the step of conducting a

chem cal strengthening process by which a glass substrate held by a hol di ng
jig and the holding jig are imersed in a chem cal strengthening sol ution,
and a Ist alkali nmetal ion on a surface of the glass substrate is
substituted by a 2nd alkali netal ion having a |larger ion dianeter than

that of thecdst malkal iicRebalaian-ceat aiknedei M ihe Ghem,cak strengt hening
solutlon wherein the holding jig conprises a netal filmconprising an

al kal i megahsel @mRnt 1,0,Cover ) fasurdace ab.t Rev QL di ng. jdgH- fikgm the very
begi nni ng of use of the holding jig in the chem cal strengthening process.

[ 0011] ( St gpstars Inathenaet bod.of St réuqéalirlematamh%ﬁ'ébﬁ{aeiﬂ@t al, filmis a

netal filmfornmed via i mersion of the netal Imin the chem ca
st rengt heph NG-189|ULi108 + EAQLRL (St UGt UE8on4) ﬂ@&aQF%H%ﬂh%ﬁd ugture 2 or
3, wherein the nétg' F a51§ E{hlcknegg o? 0.05 - §£gﬁf npri si ng

the gl ass.sybstdat ¢ H%%B@Eegf bya e ethad oF any:qne c%fmp%wﬁ&%fs 1-

alkali metal element.

[oo10] (Structure 2) A method of manufacturing a glass
gubgtrate for a recording medium comprising the step of
conducting a chemical strengthening process by which a glass
substrate held by a holding jig and the holding jig are
immersed in a chemical strengthening solution, and a 1°°
alkali metal ion on a surface of the glass substrate is

substituted by a 2™

2lkali metal ion having a larger ion
diameter than that of the 17" alkali metal ion contained in
the chemical strengthening sclution, wherein the holding iig
comprises a metal f£ilm compriging an alkali metal element to
cover a surface of the helding jig from the very beginning of
use ol the holding jilg in the chemical strengthening process.
(0011} (Structure 3) The method of Structure 2, wherein
the metal film is a wmetal £ilwm formed via iwmersion of the
metal film in the chemical strengthening solution.

(00121 (Structure 4) The method of Structure 2 or 3,

wherein the metal Tilm hags a thickness of 0.05 -~ 10 um.



[0014] (Structure 6) A recording nmedium conprising a magnetic film provided
on a surface of the glass substrate for the recording nmedi umof Structure
5. [0015](Structure 7) A holding jig to hold a glass substrate in a

chem cal strengthening process by which a glass substrate is imersed in a
chem cal strengthening solution, and a 1st alkali netal ion on a surface of
the glass substrate is substituted by 7a 2nd al kali netal ion having a

| arger ion dianmeter than that of the 1st alkali netal ion contained in the
chem cal strengthening solution, the holding jig conprising a nenber of
material nade of a netal conprising an alkali netal el enent.

[0016] (Structure 8) A holding jig to hold a glass substrate in a chem cal

st rengt henbogs processsbynwhieh =8 gl assssubstsated $dersedygMma chem cal
strengthening solution, and a |Ist alkali netal ion on a uxface of the gl ass

subst r at enk§i sthshigutadgbyna gndsdl kald: -aebal bon-laving a lm@'&ﬂSﬂ i on
e

di ameter than that of the 1st alkali nmetal ion containéd in the chen ca

strengt heprng,sob iconsethechebding. j4 g conprising a netal filmconprising
an alkali. 8 nmetal elenent to cover a surface of the holding jig fromthe

very begi pppng) of usegefuihe-ha))diangelbgaif; thechemgal st rengt heni ng

process.
magnetic film provided on a surface of the glass substrate
for the recording medium of Structure 5.
[6015] {(Structure 7) A holding jig to hold a glass
gubstrate in a chemical strengthening process by which a
glagss substrate 1s immersed in a chemical strengthening
solution, and a 1% alkali metal ion on a surface of the
glass substrate ig substituted by a 2™ alkali metal ion
having a larger ion diameter than that of the 1% alkali
metal ion contained in the chemical strengthening solution,
the helding jig comprising a member of material made of a
metal comprising an alkali metal element.
[0016] (Structure 8) A holding jig to hold a glass
substrate in & chemical strengthening process by which a
glass substrate is immersed in a chemical strengthening
solution, and a 1 alkali metal ionm on a surface of the
glass substrate is substituted by a 2" alkaii metal ion
having a larger ion diameter than that of the 1°% alkali
metal lon contained in the chemical gtrengthening solution,

the holding jig comprising a wetal [ilm cowprising an alkali



[0017] (Structure 9) The holding jig of Structure 8, wherein the netal film
conprises a netal filmforned by immersing the netal filmin a chem ca
strengthening solution. [0018](Structure 10) The holding jig of Structure 8
or 9, wherein the netal filmhas a thickness of 0.05 - 10 vm EFFECT OF THE
| NVENTI ON [ 0019] I n the present invention, since the holding jig possesses a
menber of material made of a netal pog$sessing an alkali netal elenent, or
the holding jig possesses a netal film possessing an alkali netal el enment
to cover a surface of the holding jig fromthe very beginning of use of the
holding jig in the chem cal strengthening process, the surface of the
holding jig is to be nade of a netal possessing an alkali netal elenent.
From t he heteyoingyersi neecave et adu@mdehersuhé aes Ofnd he ghel-dihngnd i 9
becones the sane alkali nmetal as a netal contained in a chem cal

st rengt hend ng 1soliitiien, oel uéé ofr afndralerial ¢ontal g dc-rekal to forma

holding jig into a chem cal strengthening solution is inhibited, whereby
strengthening process.
[0017] (Structure 9) The holding jig of Structure 8,
wherein the metal Lilm comprises a metal f£ilm formed by
immersing the metal f£ilm in a chemical strengthening

soluticn.

[oo1s: {structure 10) The holding jig of Structure 8 or

9, wherein the metal film has a thickness of 0.05 - 10 um.

EFFECT OF THE INVENTION

(00191 In the present invention, since the holding 7Jig
possesses a member of material made of a metal possessing an
alkali metal element, or the holding jig possesses a metal
Lilm possessing an alkali metal element to cover a surface of
the holding jig from the very beginning of use of the holding
jig in the chewmical strengthening process, the surface of the
hoelding jig is to be made of a metal possesging an alkalil
metal element. From the foregoing, since a metal on the
surface of the hoelding jig becomes the same alkali metal ag a
metal contained in a chemical strengthening solution, elution
of material containiang a metal to form a holding jig into a

chemical strengthening solution is inhibited, whereby



9 generation of foreign matter in the chem cal strengthening solution is
suppressed. Therefore, contam nation caused by the foreign matter of the
chem cal strengthening solution can be inhibited, and deterioration of life
of the chem cal strengthening solution can also be inhibited. In addition,
degradation of the holding jig is sinultaneously inhibited, whereby
durability is inproved. [0020] Accordirfgly, provided can be a nethod of

manuf acturing a gl ass substrate efficiently via prevention of foreign
matter adhesion to a glass substrate as to the chem cal strengthening, a

gl ass substrate for a recording nedium which is prepared by this nmethod, a
recording mediumw th a glass substrate for this recording nedium and a
hol di ng | bgne BRE & RDESCRURTHONOR: SHE -DRAW NGSn | 0021 icthgthehdng f1 owchart
showi ng an exanple of a process of manufacturing a glass substrate for a

recordi ngsoediimn is supprEb@ed? ithedefbowshasicafiowingnacehesk cal

strengt heni ng process as to Fig. 1. Fig. 3ais atop view of a

hol di ng j Lpeascani @xampltert orhohs @nghishor etfeghassn SUPHS1@kCon can
be inhibited, and deterioration of life of the chemical
strengthening solution can also be inhibited. In addition,
degradation of the holding 7jig is simultaneously inhibited,
whereby durability is improved.
i0020] Aocordingly, provided can be a method of
manufacturing a glass substrate efficiently via prevention of
foreign matter adhesion to a glags substrate as to the
chemical strengthening, a glass substrate for a recording
medium, which is prepared by this method, a recording medium
with a glass substrate for this recording medium, and a

holding jig.

BRIEF DESCRIPTICON OF THE DRAWINGS
(0021} fig. 1 is a flowchart showing an example of a
process of manufacturing a glass substrate for a recording
medium.

Fig. 2 is a flowchart showing a chemical strengthening
process as to Filg. 1.

Flg. 3a is a top view of a holding jilg as an example to

hold and store a glass substrate.



10 Fig. 3b is a cross sectional view as an exanple to hold and
store a glass substrate. Fig. 4 is a oblique perspective view
including a partial cross section of a magnetic di sk. EXPLANATI ON OF
NUVERALS [ 0022] 1 G ass substrate for a recording nedium 2 Magnetic filmD

Magnetic disk 30 Holding jig
10

Fig. 3b is a cross sectional view as an example to hold
and store a glass substrate.
Fig. 4 is a oblique perspective view including a

partial cross section of a magnetic disk.

EXPLANATION OF NUMERALS

[0022] 1 Glass substrate for a recording medium
2 Magnetic film

D Magnetic disk

30 Holding Hig

31 Glass substrate

32 Supporting pillax

24 V-groove

36 Comnectilion member

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] The present inventilon will be described based on
cwbodiments shown in figures, but the pregent invention ig
not limited thereto.
[coz24] (Manufacturing process)

A method of manufacturing a glasgs substrate for a
recording medium will be described. An example of a process

of manufacturing a glage substrate for a recording mediun is



31 d ass substrate 32 Supporting pillar 34 V-groove 36 Connection nenber
DESCRI PTI ON OF THE PREFERRED ENMBCODI MENTS [ 0023] The present invention wll
be descri bed based on enbodi ments shown in figures, but the present.
invention is not limted thereto. [0024] (Manufacturing process) A nethod of
manuf acturing a gl ass substrate for a recording nediumw || be described_
An exanpl e of a process 11

shown in Fig. 1 employing a flowchart. First, a glass
material is melted (glass melting process), a melt glass is
cast into a lower mold, and press molding i1g conducted with
an upper mold to cbtain a disk-shaped glass substrate
precursor (press molding process). In addition, a disk-
ghaped glass substrate precursor may be prepared by cutting a
sheet glass formed with a grinding stone employing a down-
draw process or a [loat process, for example, depending on no
press molding.

10025] An opening is made in the center portion of the
glags substrate precursor formed via press molding by using a
core drill or the like, if desived {(coring process). and, in
the 1°° lapping process, both surfaces of a glass substrate
are polished to make preparatory adjustment of entire shape
of a glass substrate, that i1s, parallelism, flatness and
thickness of the glase substrate.

foo2es] Next, After outer circumferential end and innexr
circumferential end of a glass substrate are ground for
chamfering, and outer diameter dimension and circularity,
inner diameter dimension of a hole and concentricity between
the glasg substrate and the hole are finely adjusted (inner
diameter-outer diameter processing process), fine soratches

and so forth generated by polishing the inner circumferential



of manufacturing a glass substrate for a recording mediumis 11 shown in
Fig. 1 enploying a flowhart. First, a glass nmaterial is nelted (gl ass
melting process), a nelt glass is cast into a | ower nold, and press nol ding
is conducted with an upper nold to obtain a di sk-shaped gl ass substrate
precursor (press nolding process). In addition, a disk-shaped gl ass
substrate precursor may be prepared by“?cutting a sheet glass fornmed with a
grindi ng stone enpl oying a down-draw process or a float process, for
exanpl e, depending on no press nolding. [0025] An opening is nade in the
center portion of the glass substrate precursor fornmed via press nol di ng by
using a core drill or the like, if desired (coring process). And, in the
1st | appi rgapoocess,ylboeth ssustages ofe acghass substr ate-angcpehitshed to
make preparatory adjustnent of entire shape of a. glass substrate, that is,
paral |l el i sm! platmesiiandobbsekness of the glans substrate. [0026] Next,
After outer circunferential end and inner circunferential end of a. glass

substrat e [ape7yroundnker, chatt enivigceandr out €1adH aneieradenegnsi on and
circularity, inner dianeter dinmension of a hole and concentricity between

t he gl asspsubsteateyand tbheahel srase-fidnel wajadiunstedd ijaran 1dhaggt er - out er

di anet er processing process), fine scratches
flatness and thickness of the glass substrate (the 2%¢
lapping procesg). And, fine scratches and so forth generated
by polishing the outer circumferential end of the glass
substrate are removed (outer circumferential end processing
process} .
[oo28] Next, after a glass substrate is washed, the
glass substrate is immersed in the after-mentioned chemical
strengthening solution to form a chemical strengthening layer
on a glass substrate (chemical strengthening process). After
this, the surface of a glass substrate is precisely polished
to conduct a polishing prccess (polishing process). Then,
washing and ingpection are conducted, and a glass gsubstrate
for a recording medium as a product is completed. In
addition, alter conducting a chemical strengthening process
to form a chemical strengthening layer, there is a polishing
process to conduct polishing, but strength of the glass
substvate before and affer polishing remain almost unchanged.
fnez29] The above-described chemical strengthening

process is shown as a {lowchart in Fig. 2. The washed glass



and so forth generated by polishing the inner circunferential 12 end of
the gl ass substrate are renoved (inner circunferential end processing
process). [0027] Next, both surfaces of a glass substrate are polished again
to make preparatory adjustnent of parallelism flatness and thickness of
the gl ass substrate (the 2nd | apping process). And, fine scratches and so
forth generated by polishing the outet3circunferential end of the glass
substrate are renoved (outer circunferential end processing process).

[ 0028] Next, after a glass substrate is washed, the glass substrate is
imrersed in the after-nentioned chem cal strengthening solution to forma
chem cal strengthening | ayer on a gl ass substrate (chem cal strengthening

process) . sAbteratdiis ftrheisusiacenfed @hassesuhss ratadss)prasisel y
polished to conduct a polishing process (polishing process). Then, washing

and i nspegtibeagase: 6ondugtedecand 2 Heassasubsteajend 0mp sbecerdihng medi um
as a. product is conpleted. In addition, after conducting a chem cal

st rengt heniRgmPEOCess g thonmma ehemical iskeesgthenidedayerrpdhere is a
pol i shing process to conduct polishing, but strength of the glass substrate

bef ore andiaft esupali-shi Rgnbeaai firal Mst cupghanoed: »d:Q022l.The

above-descri bed chem cal strengthening
soluticn is washed with water {(water immersion procesg), and
dried (drying process).
[G030] In the chemical strengthening process, when
conducting each of a series of processes from a pre-heating
process to a drying process practically, thesa should be done
as described below. PFirst, a holding jig fitted with a
plurality of glass substrates is prepared. Each of glass
substrates together with a holding jig is introduced into a
pre-heating furnace in order, immersed in a chemical
strengthening tank, immersed in a washing tank, and
introduced into a drying furnace to conduct a series of
chemical strengthening treatments.
(00311} An example of a holding jig to hold a plurality
of glass substrateg is shown in Figs. 3a and 3b. Fig. 3a is
a diagram viewing holding jilg 30 from the side where glasg
substrate 31 is stored (top view). ¥Fig. 3b ig a cross
gsectional wview of holding jig 30, and a gituatbion where
supporting pillar 32 in which V-groove 34 is provided holde

giass substrate 31 is shown. Holding jig 30 in Fig. 3a and



process is shown as a flowhaxt in Fig.. 2. The washed glass 13 substrate
is previously heated (pre-heating process), and subsequently, imersed in a
chem cal strengthening solution (chem cal strengthening solution imersion
process). The gl ass substrate renoved fromthe chem cal strengthening
solution is washed wth water (water imersion process), and dried (drying
process). [0030]In the chem cal strengthening process, when conducting each
of a series of processes froma. pre-heating process to a drying process
practically, these should be done as described below First, a holding jig
fitted wth a plurality of glass substrates is prepared. Each of gl ass
substrates together with a holding jig is introduced into a pre-heating
furnace i anotdesyodumer $6dcbnnacehenmxali 1ski-engt heni fig drank £eh,mmersed in a
washi ng tank, and introduced into a drying furnace to conduct a series of

chem cal gtoengt hening ttoeatoest SevdD03LbATaexampl endfp@dielding jig to
hold a plurality of glas., substrates is shown in Figs. 3a and. 3b. Fig. 3a

is a di agaamytent ng: ROladsngubégrad friomt Becsi de. Wieie assigybstrate 31
is stored (top view). Fig. 3b is a cross sectional view of holding jig 30,

and a sit yahhof WhehenpeRROEEL NG Pichbarad2 &0 MiGhV-1gregve; 34 is

provi ded hol ds gl ass substrate 31 is shown. Holding jig"30 in Fig. 3a and
plurality of glasgs substrates are held via 3 point supporting
by V-groove 34 Tor which each glass substrate is in the =ame
plane of three supporting pillars 32, and a plurality of the
subgstrates are placed in the extending direction of
supporting pillaxr 32.
t00321 V-groove 34 preferably possesses a flat portion
in such a way that the V-groove is brought into surface
contact with the end of a glass substrate. Cracks caused by
bite-off at the groove portion are difficult to be generated
by the end of the glass substrate being brought into contact
with the flat portion. The number of supporting pillars 32
are not limited to 3, but 3 supporting pillars are preferable
in view of not much of portions brought into contact with the
glass substrate, and stable holding.
[0033] Since the holding Jig possesses a member of
naterial wmade of a metal possegsing an alkali metal element,

or the holding jig possesses a metal £ilm possessing an

from the very beginning of use of the holding jig in the



14 3b is produced by connecting 3 pillars 32 in which a few grooves 34 are
formed at even intervals in the placing direction of glass substrate 31 to
both the ends enpl oyi ng connection nmenbers 36. In the case of holding jig
30, a plurality of glass substrates are held via 3 point supporting by
V--groove 34 for which each glass substrate is in the sane plane of three
supporting pillars 32, and a plurality>of the substrates are placed in the
extending direction of supporting pillar 32. [0032] V-groove 34 preferably
possesses a flat portion in such a way that the V-groove is brought into
surface contact with the end of a glass substrate. Cracks caused by
bite-off at the groove portion are difficult to be generated by the end of
the gl asscrubstdnte heiongeht ayghtoddds) cont agtradd Mot hend lhatlapagti on. The
nunber of supporting pillars 32 are not limted to 3, but 3 supporting
pillars apegpiefes al aada vrew @ftaotpodsehs0hg POk tions breught into contact
with the glass substrate, and stable holding. [0033] Since the holding jig
possessescaendRibennef, Aageiialsumdesot a: sBi-alctpessesshpg:am al kali netal
el enent, or he holding jig possesses a. netal film possessing an al kal
netal el egeAbnd OnGOMRY e@pﬁ@?ﬁ.ﬁﬁea afoitcheghali di fgad | & fHam the ¥ery:begi nning
of use of the holding jig in the 15 chem cal strengthening process, the
surface ofothenhoddidg dat:8eliSni or e MRde 0k ca FBLAl -RQsResSi ng an al kal
netal elenent. When a gl ass substrate is subjected to chenica

strengt hegi pgn &MLEHNG-auROLHI 19 10 YTRde okngughythe iekale §@pLam nation
caused by foreign matter of a chem cal strengthening solution is Inhibited,

and degr adatian afeiicde @Erghstﬁ&@iﬂgpﬁﬂl%asﬂg&mrg% l%:sy %h@em%gg@i al so be

i nhibited. Not only the surface of a holding jig but alsot ng jig

itsel f may.pe.mde 1 Qf -a.metal ,pPosSessi; n-ahkal i t I . Further,
degradatidﬁ o#gﬁﬁe hoﬁdfng jia i's inhfgg{gd? éhd Jﬁ%gﬁgkiﬁﬁgggﬂ'nproved.

The reason; i s; Nat; KREWNpebUL L her reason i 3095§§§1§£|6¥n f‘gﬁgéa%iinﬁgtﬁ

descri bed” bel ow. Wien'a holding jig fitted wth Ss substrates i1s

i mrersed in.@.chemegal st engyt %{gtqgnsekual@ o1 'nataﬁ fgaction of a metal

constituting the holding jigwth the chemcal str ening solution at

hi gh tempegabufe.d s LahiBiLed becausa o hehnd Jlkalh iRt al g alkal i netal

in conparison to different mater Ifrerent materral, erefore,

el utfon of st erial cantaloed 1o fetal eOUSLILYLING: & OLUL0g Lo [nto a

chemical strengthening solufion i's i Is élation is

| nhi bt ted, . geper ahlan, ofofof6) 90 JTatEeLacaused By, L e, gl yted, naterial in

t he chem cal strengthéning s ti"on"1's I nhi bi t/ed.
immersed in a chemical strengthening solution, chemical
reaction of a metal comstituting the holding jig with the
chemical strengthening soliution at high temperature is
inhibited because of being alkali metal-to-alkali metal in
comparison to different material-toe-different material.
Therefore, elution of material contained in wetal
constituting a holding jlg into a chemical strengthening
solution ig inhibited. Since this elution is inhibkited,
generation of foreign matter caused by the eluted material in

the chemical strengthening solubtion is inhibited.



16 Accordingly, it is assuned that contam nation caused by foreign nmatter
of the chem cal strengthening solution is inhibited, deterioration of life
of the chem cal strengthening solution is inhibited, and degradation of the
holding jig is also inhibited. [0034] Exanpl es of the netal possessing an

al kali metal element include a Li-Al alloy, a Li-Al-N alloy, a Li-Al-M
alloy and so forth, and a holding jiglean be produced enpl oying the
material. In cases where the nenber itself constituting the holding jig
does not possess an alkali netal elenent, the follow ng can be provided.
First, netal such as tool steel, pure iron, pure alumnum pure titanium a
titanium all oy, a magnesium alloy, zirconium |NCONEL HX (heat resistant

speci al sheebyqimivkelit $WS3O4unSUIB2E, SHBALOnaSUSI30 =t e | i ke is
enpl oyed for a substrate, and a substrate nmade of any of these netals is

processedrbnt 0gshane «of o&. cARNPeEnLoNStHthuhpgedi fpl $HiNG sidnd il N the case
of selection of the substrate, it is preferable that thermaJ deformation of

the hol di ngnjbhocds, twdeeayvetded én.1:6ensirdenat égn,0fsa coefficient of
t hermal expansion. O these substrates, SUS304 intrinsically exhibiting

hi gh corresiengreefi st ancarapd excelli@nteneskss ance-4 o Ghen,galg.is nore
preferably enployed for a substrate. Next, each nenber constituting a

hol di ng | h@Ldsnprocessed:enpkoyimadche above-descri bed substrate to

conpl ete an assenbly thereof. [0035] Further, after sufficiently washing a

hol di ng jir@o34: Examples of the metal possessing an alkali metal
element include a Li-Al alloy, a Li-Al-Ni alloy, a Li-Al-Mn
alloy and so forth, and a holding jig can be produced
employing the material. 1In cases where Lhe wember itegelf
constituting the holding jig does not posgess an alkali metal
element, the following can be provided. First, metal such as
tool steel, pure iron, pure aluminum, pure titanium, a
Clitanium alloy, a magnesium alloy, zirconium, INCONEL HY
{(heat resistant special steel), Nickel, SUS304, 8SUS329,
SUS410, SUS430 or the like is employed for a subgtrate, and a
substrate made of any of these wmetals is processed into shape
of a member constituting a holding jig. In the case of
selection of the substrate, it is prefervable that thermal
deformation of the heolding jig is toe be avoided in
consideration of a coefficient of thermal expansion. Of
thege substrates, SUS304 intrinsically exhibiting high
corrasion resistance and excellent resistance to chemicals

Lo wmore preferably emploved for a gsubstrate. Next, each



for which the assenbly has been conpl eted, a chem cal strengthening
solution for imrersion actually during chemcally strengthening a gl ass
substrate, for exanple, NaNO3 and 1CNO3 are mixed in a weight ratio of 1 :
9, and the holding jig is imrersed in the chem cal strengthening sol ution
heated to 360 C. In such the way, the chem cal strengthening solution is
brought into contact with a netal cons¥ituting each nenber constituting a
holding jig, and an alkali nmetal salt is attached onto each nenber
constituting the holding jig. After this, the holding jig is inrersed in
wat er, followed by washing and drying. [0035] When the inventors observed
the surface of a netal nenber constituting this holding jig, it was to be
under st oodetbat @hsalikaliingebahos@idg disgsekvedoeastidy dupMALiel was not
attached in the crystalline state onto the surface of a netal "nenber, and
an al kal i apetal amas: fdaankynat tached o 13 creLAl 2 SBRIDST, Wira ekt ai n
reaction on the surface of the netal nenber to forma film Hereinafter,
form ng ofcesspetal Fhbmpesseasinguan:alkal iy nRiali gl @MBRL PR the, surface
of the metal nenber is referred to as a coating 18 "treatnent” 1n

addi tion, rbp hhecicase aksthel fboyve-descripederthe £oatdng. ireatment is
conducted after conpleting the assenbly of "a hol di ng jlg,abut the coating

treat ment s pRYL b SonAUGHed |k Bnt RS- fOMM.QL A GePRONENtyEoNgtituting a
hol ding jig before assenbling. Further, a chem cal ‘strengt’hening sol ution

to conductn@,£oati NG LLeat ABAL nk S4 tPhe mmLe.pLeferabl _yeﬁn@gt%m cal

strengt hening solution actually"to utilize a holding jJig, ‘it my be a

cheri cal shienakheriag 50l whken ¢oniapoiqd ancabkaklmetal Lonphich is
and the pr

usabl e for chem cal strengthening of a d¢glass substrate, an esent

inventionha;;sdﬂgé fj|éj t-ed hDeL ek s [Q%S%hmﬁcg?agw& ték?eg'#j. t is preferably

conducted at 2 i gher tenperature than tenperat he chem ca

str engt hep).ng, 59 yld-0a.epl oysd-act ugl ky.Ln @ Gem Gl sheangLheni ng

process. In e case of a tenperature o ess em cal reaction

of the surface o eﬂng,o'gghpgi&gis b gﬁﬁ' %égegm 4@%#tmf sLon,wi th the

chemi cal strenyt eni ng solution in't chem cal strengt’hening p?%cess, and
O ok ML SO SUELPoR S BLEEHE. L 20, aheghyofo cher ca

alkali metal salt is attached onto each member constituting

the holding jig. After thig, the holding jig is immer=zed in

water, L[ollowed by washing and drying.

[0036] When the inventors observed the surface of a

metal member constituting this holding jig, it was to bhe

understood that an alkalil metal salt dissolved eagily in

wabter was not attached in the crystalline state onto the

surface of a metal wmember, and an alkali metal was firmly

attached onto a metal member via certaln reaction on the

gsurface of the wetal member to form a film. Hereinafter,

forming of a metal film possessing an alkali metal alement on

the gurface of the metal wember ls referred to as a coating



[ 00381The netal filmforned via a coating treatnent preferably. has a

t hi ckness of 0.05 - 10 pm This fi 1 in 19 thickness can increase surface
har dness of the holding jig in order to prevent dust and contam nation
generated by the holding jig, and can also inhibit deterioration thereof
during imrersion in a chem cal strengthening solution. In the case of the

t hi ckness of less than 0.05 m no surféce hardness is sufficiently

i ncreased, whereby no deterioration during imersion in a chem cal
strengthening solution can be inhibited. In the case of the thickness
exceeding 10 deformation of the jig is caused by stress of the netal film
itself, and the jig is to be deteriorated. [00391lln cases where each nenber

itsel f copstitwdnng theaheldidg jirgths PRI Of @dBERNPASSESSHNY an al kal i
nmetal el enent, the above-described imersion in a chem cal strengthenlng

sol ution gay é@eﬁtbﬁg conrducked, l@%oﬁdgue@na@f:emc%}]b?étﬁ gntakned in the
nmetal constituting the holding jig into the chemc strengt heni ng sol uti on

can be mopeseffectdvel wohARLBI § &4, byt he.f %Qg%@gl.fégwe%t%ay[gg%]A
holding jig is alternately i mersed i n water

conducted in the form of a component constituting a holding
jig before assembling. Further, a chemical strengthening
solution to conduct a coating treatment iz to be more
preferably a chemical strengthening solution actually to
utilize a holding jig, but it may be a chemical strengthening
solution containing an alkall metal ion, which is usable for
chemical gtrengthening of a glass substrate, and the present
invention is not limited thereto.

(00371 The coating treatment igs preferably conducted at
20 °C higher temperature than temperature of the chemical
strengthening solution employed actually in a chemical
strengthening process. In the case of a Lemperature of less
than 20 °C, chemical reaction of the surface of a holding fig
is accelerated during immersion with the chemical
strengthening solution in the chemical strengthening process,
and gquality of the holding jig surface is gradually varied,
whereby no chemilcal strengthening of the glags substrate can
be stably conducted,

[eoagl The metal film formed via a coating treatment

preferably has a thickness of 0.05% - 1¢ pm. FThig £ilm



and. a chem cal strenqthening solution repetitively in order to chemcally
strengthen a gl ass substrate enploying the holding jig prepared as

descri bed above in the chem cal strengthening. process. Wen the inventors
observed the 20 holding jig which was subjected to the chem cal

strengt heni ng processes repeated 20 tines, increasing of thickness of an

al kali nmetal and peeling off the al kalkP netal fromthe original netal
surface were not observed. Because of this, thickness of an alkali netal on
the surface of the holding jig is not increased though the repetitive

chem cal strengthening processes, but an appropriate thickness is
presumably mai ntai ned. As a cause of the appropriate thickness, when

thicknesspf caRead kald imRtabsti fiyadl tached.onte andetdlgireer 4,
constituting a holding jig reaches a certain amount of thickness, s

assuned t Rakethes glkaldnometal hsqg aé&ﬁ%ﬁ%at'ant hencrysiall) ngstate of a

salt, and the alkali netal salt in the crystalline state I's reaned in the

subsequent, vat e jlrgmraszfdoeaar9@@@sml{mélhéegeﬁgfél@idn yhen & gl ass
substrate is chem cally strengthened enpl oying a hol |ng jlg conposed of a

nenber of dﬁ?—.tu@cﬁ i ﬁlllmé@q%nmlnaan?ﬁ@rjmcpﬂs%%%h ghgﬂlﬁ% kb3+ qumant or

fitted wth a nhetal f|In1posseSS|ng an al ka enent to cover a

surface of, th [ m.t he. very inping of use of the holding
jigin tthch§%$cC%! q%%ﬁ%ﬁﬁéﬁ@%° %%6%%%%?%' |o%18? e s naterial to

contan1ate the cheni cal strengthenln solutlon t hrough the 21
hardnegs is sufficient increased, whereby ne deterioration

during immersgion in a chemical strengthening solution can be
inhibited. In the case of the thickness exceeding 10 um,
deformation of the 1jig ls caused by stress of the metal film
itself, and the jig is to be deteriorated.

[0039] In cases where each member itself constituting
the holding jig is made of a metal possessing an alkali metal
element, the above-described immersion in a chemical
strengthening solution may not be conducted, but elution of
material contained in the metal constituting the holding 4ig
into the chemical strengthening solution can be wmore
effectively ilnhibited by the foregoing immersion.

[0040] A holding jig ls alternately immersed in water
and a chemical strengthening solution vepetitively in ordar
to chemically strengthen a glass substrate employing the
holding jig prepared as described above in the chemical

strengthening process. When the inventors observed the



attached onto a glass substrate can be suppressed to obtain an excell ent

gl ass substrate. Further, since elution of the netal material constituting
a holding jig is suppressed durability of the holding jig is inproved.
Therefore, the exchange frequency of the holding jig can be reduced,

wher eby production efficiency of the glass substrate can be inproved.
[0042] I n addition, the holding jig foflthe gl ass substrate has been

descri bed here, but the present invention can be applied for the wall
surface in a chem cal strengthening tank to store a chem cal strengthening
solution, brought into contact with the chem cal strengthening solution.

[ 0043] (Chem cal strengthening solution i mrersion process) In the

chem cal sbtrengt heni ngisal WhsomubeRlsl 0B PhOCESSwidaglasenguhshiate 1S
imrersed in a. chem cal strengthening solution obtained by nelting a

chenmi cal pteengihenipgatagent timdon-iext-bapgeyan: alikadingmt alf kgn on the
surface | ayer of a glass substrate into an alkali netal ion in the chental
st rengt heningl Saldtd108nd[ PO44] Emxanml es.c0f1 conTom 8- Knawmw ¢hen cal

strengthening agents itclude potassiumnitrate (KNO3), sodiumnitrate
original metal surface were not observed. Because of this,
thicknese of an alkali wmetal on the surface of the holding
Jjig is not increased though the repetitive chemical
strengthening procegses, but an appropriate thickness is
presumably maintained. As a cause of the appropriate
thicknesg, when thickness cf an alkali metal firmly attached
onto a metal member constituting a holding jig reaches a
certain amount of thicknessg, it is assumed that the alkali
metal is attached in the crystalline state of a salt, and the
alkali wmetal salt in the crystalline state is removed in the
subsaegquent water immersion process.
{00411 Accordingly, when a glass substrate is chemically
strengthened employing a helding jig compesed of a member of
material made of a wmetal possessing an alkali wmetal element,
or fitted with a metal [ilm possegsing an alkali metal
element to cover a surface of the holding jig from the very
beginning of use of the holding dig in the chemical
gtrengthening process, elution of the metal material to
contaminate the chemical styengthening solution through the

holding jig can be inhibited. As the result, foreign matier



22 (NaNGB), potassium carbonate (K2C33) and so forth. These are used singly
or in conbination with at |east two kinds. [0045] A predeterm ned anount of
the chem cal strengthening solution is charged in a chem cal strengthening
tankmelted via heat to prepare a chem cal strengthening solution. The
heating tenperature of the chem cal strengthening solution is preferably
280 - 660 C, and nore preferably 300450 C in view of ion-exchangi ng speed,
Tg (glass transition tenperature) of a glass substrate and so forth.
Reaction speed of ion-exchange is not too slow, and shape of the gl ass
substrate is not influenced by setting the tenperature on the high
tenperature side (upper limt) to 300 - 450 C lower than glass transition

t enper at ure:Ighed 0946] A dunaki embdordtaeEsehd ghsse Sshstdatpibana chenica
strengthening solution in preferably 0.1 - several Lens of hours. Hearing

i s preferabl yxconkiod ed sk advance:Hef euerhéPersing thecghassrssuhstrate in
the chem cal strengthening solution, as described in the present exanple,

when heat inBgal heaghaiss substieabeidd A0ARGEg § eHPEE abwhsrLfsdshe chemi cal
strengthening solution is not excessively | owered during inmrersion in the

chenm cal stirgpglhenidg tsel ublaig yherepbyneheotgal sidergihentng can be
conducted C |1 SYit
exchange frequency of the holding jig can be reduced, whereby
producticn efficiency of the glass substrate can be improved.
[aosz] In addition, the holding jig for the glass
subgirate has been described here, but the present invention
can be applied for the wall surface in a chemical
strengthening tank to stores a chemical strengthening
solution, brought into contact with the chemical
strengthening solution.
[6043] (Chemical strengthening solution immersion
process)

In the chemical strengthening solution immersion
process, a glass substrate is immersad in a chemical
strengthening scolution obtained by melting a chemical
strengthening agent to lon-exchange an alkali metal ion on
the surface layer of a glass substrate into an alkali wmetal
ion in the chemical strengthening solution.

[0044] Examples oif commonly known chemical strengthening

agents include potassium nitrate {EKNO.), sodium nitrare



23 [0047] The thickness of the chem cal strengthening |ayer forned by

i on-exchanging an al kali netal ion on the surface |ayer of a glass
substrate into an alkali netal ion in the chem cal strengthening solution
is preferably in the approximate range of 515 min relation to inproved
strength of the glass substrate and reduced tine of a polishing process.

[ 0048] (WAt er i nmmersion process) 22After imersing a glass substrate in
a chem cal strengthening solution, the glass substrate is i Mmersed in water
in order to evenly renove the chem cal strengthening solution on the
surface of the glass substrate continuously. Since the chem cal
strengthening solution is not partially present on the gl ass substrate by

i mer si ng (kheo gl assraubsiut at e tateel (), do ) Waher so therohemrgake si££ngt heni ng
is not part "illy accelerated. Thus, since the chem cal strengthening can

be evenl yugeadunigd; st rengbhscas: e evenl yrapphied he khgagl ass substrate.

[ 0049] Thet he tenperature of water for
[0045] A predetermined amcunt of the chemical
strengthening solution is charged in a chemical strengthening
tank, and melted via heat to prepare a chemical strengthening
soluticon. The heating temperature of the chemical
strengthening solution is preferably 280 ~ 660 °C, and more
preferably 200 - 450 °C in view of ion-exchanging speed, Tg
{glass transition temperature) of a glass substrate and so
forth. Reaction speed of ilon-exchange is not too slow, and
shape of the glass substrate is not influenced by setting the
temperature on the high temperature gide (upper limit) to 300

450 °C lower than glass transition temperature Tg.

[(0046] A duration to immerse a glass gubstrate in a
chemical strengthening solution is preferably 0.1 - several
tens of hours. Heating is preferably conducted in advance
belfore immersing the glass substrate in the chemical
strangthening solution, as described in the present example.
When heating the glags substrate in advance, Lemperature of
the chemical strengthening solution ilg not excessively
lowered during immersion in the chemical strengthening
aolution, whereby chamical strengthening can bhe conducted

efficiently.



i mrersion, a. chem cal strengthening solution and crystalline material of a
salt constituting the chem cal strengthening solution can be efficiently
renoved fromthe surface of a glass substrate in the shorter period of

time. Such the 24 water preferably has a tenperature of 35 - 100 ' C at

at nospheric pressure. A duration of imersing a glass substrate in water is
preferably at |east one second. In thé?case of the duration of |ess than
one second, a chem cal strengthening solution remains on a glass substrate,
resulting in strengthened unevenness since the chem cal strengthening
solution on the glass substrate can not be sufficiently renoved. The upper
limt of time for imersion in water is not specifically limted, and it
may be arrnanged to behsethidceensidderati 0ReoicPr eduengtnbhi nf 005014+ n
addition, in order to relax tenperature difference in such a way that

cracks angdotrhagesy oforcleacksnging g asiksSubskrat ei & echothgensrated in a
wat er i mrersion process because of the tenperature difference between water

and a chenhgal st rengtfienisngss0htd | Ofto provhded: MRycdHe @CQQ] icig process to
cool the glass substrate between the chem cal strengthening solution

| MTer si oncpERCESS ANtk N@Waher ¢TI QR RLEEESSE] | 00P 1 ass substrate)
Chem cal |y strengthened gl ass substrates are not specifically limted, but

Lo o, xBpREsley obnebude. sa¢nul e Qhsssponl aplaa ) con oo de
strength ©f the glass substrate and reduced time of a
polishing process.

[0048] (Waler immersion process)

After immersing a glass substrate in a chemical
strengthening solubion, the glass substrate is immersed in
water in order to evenly remove the chemical strengthening
solution on the surface of the glass substrate centinucusly.
gince the chemical strengthening solution is not partially
present on the glass substrate by immersing the glass
substrate entirely in water, the chemical strengthening is
not partially accelerated. Thus, since ths chemical
strengthening can be evenly conducted, styvength can be evenly
applied to the glasg substrate.

[0049] The higher the tewmpevature of water for
immersion, a chemical strengthening sclution and crystalline
material of a salt constituting the chemical strengthening
solution can be efficiently removed from the surface of a

glass substrate in the shorter period of time. Such the



25 containing silicon dioxide, alumnumoxide or RRO (R =K, Na or Li) as a
mai N conponent: boron silicate glass; lithiumoxide - silicon dioxide based
glass: lithium oxide - alum numoxide - silicon dioxide based glass; and

R 0 - alum num oxide - silicon dioxide based glass M = My, Ca, Sr or Ea),
and zirconi um oxide, titanium oxide or such may be added into a gl ass

mat eri al thereof. [0052] The size of th& glass substrate is not al so
limted. The nethod of the present invention can be applied for 2.5 inch

di sks, 1.8 inch disks, 1 inch disks, 0.85 inch disks and disks smaller than
the 0.85 inch disks, and also be applied for thin-type disks such as 2 nm
thick disks, 1 mmthick disks, 0.63 mmthick disks and disks thinner than
the 0.63 matdishks:¢Siame hhe gl assoathsteabe of theopresent invention is
strengthened by a chem cal treatnent nethod, the present invention. is
suitably appbigtkfor trhiseugkass suhstiahes: {:0053]iAs; ot hesgl ass substrate
provided in a. chem cal strengtheniriq process, surface roughness of the

mai n surf ages and: Sunf aceci-oughpesseefritharendatacenposdcden afge not
specifically limted, but the main surface of the glass substrate

pref er abl yabasca sur f@getiongbnesss Ofctat) oAM 8Ecdgss { Rmxlangest height)
and anot her surface roughness of 1.0 26 no or less (ha; center |ine

aver age syrfacg HOUGRNESs)iciburtheling ba endifasesposdinr of the gl ass
substrate
resulting in strengthened unevenness since the chemical
strengthening solution on the glass substrate can not be
sufficiently wremoved. The upper limit of time for immersion
in water is not specifically limited, and it may be arranged
to be set in consideration of productivity.
[0050] In addition, in corder to relax temperature
difference in such a way that cracks and traces of cracks of
a glasg substrate are not generated in a water immersion
process because of the temperature difference between water
and a chemical strengthening solution, provided may be a
cooling process to coel the glass substrate between the
chemical strengthening solution immersion process and the
water immersion process.
00511 (Glasg substrate)
Chemically strengthened glass substrates are not
specifically limited, but usable examplesg thereof include
soda-lime glass containing silicon dioxide, godium oxide or

potassiun oxide as a wmain compenent; aluminosilicate glass



preferably has a surface roughness hoax of 0.01 - 1 m and another surface
roughness Ra of 0.001 - 0.8 pl. Wien the surface of the glass substrate
havi ng been subjected to a polishing treatnent is chem cally strengthened,
a strengthening layer is possible to be evenly fornmed. [0054](Recording
medi um Next, a recording nediumfitted with a glass substrate for

t he recordi ng nedi um which has been described so far, will be described.
Durability- and high recording density are realized by utilizing the gl ass
substrate for this recording medium The recording nmediumw || be descri bed
below, referring to a figure. [0055]Fig. 4 shows an oblique perspective
view of a magnetic disk. Magnetic disk Mis one in which magnetic film2 is

directly fternteihiony eaahcoh thexsa f acemahuei seubarcglmss (substrage 1 for a
recordi ng nmedium Exanples of the form ng nethod of magnetic film 2 include

a met hod ef f£oy Mg thanmegnsbhend i lyply spiAcgoatdng:s thenspgetting resin

in which magnetic particles are dispersed on a substrate, a nmethod of | ug

the magnebigad il mMMiigdcsputibei &8 vaand @ 88t hodeofum 24kide - aluminum
oxide ~ silicon dioxide based glass; and R'0 - aluminum oxide

gilicon dioxide based glass (R' = Mg, Ca, 8r or Ba), and

zlirconium oxide, titanium oxide or guch may bhe added into a
glass material thereof.
[o0521 The size of the glass substrate is not also
limited. The method of the present invention can be applied
for 2.5 inch digks, 1.8 inch disks, 1 inch disks, 0.8% inch
disks and disks smaller than the 0.85 inch disks, and also be
applied for thin-type disks such as 2 mm thick disks, 1 mm
thick disksg, 0.63 mm thick disks and disks thinner than the
0.63 mm disks. 8&ince the glass substrate of the present
invention is strengthened by a chemical treatment method, the
present invention ig suitably applied for thin glass
substrates.
L0053] Ag to the glass substrate provided in a chemical
atrengthening process, gurface roughness of the main surface
and surface roughness of the end face portion are not
specifically limited, but the main surface of the glass
substrate preferably has a surface voughness of 10 m or less

(Rmax; largest height) and ancother surface roughness of 1.0



formng the magnetic filmvia electroless plating. The | ayer obtained via
spi n-coating has a thickness of roughly 0.3 - 1.2 um the |ayer obtained
via sputtering has a thickness of roughly 0.04 - 0.08 m and the |ayer
obtained via electroless plating has a thickness of roughly 0.050.1 m The
filmformation carried out via sputtering and electroless plating is
preferable in view of thin filmforma€fon and high recording density.

[ 0056] Magnetic nmaterials used for magnetic filns are not specifically
limted, and commonly known ones are usabl e, but Co exhibiting high

magnet ocrystal line anisotropy is taken as a base to acquire high coercive
force, and the Co systemalloy in which NN and Cr are added is preferable
in order he adjusts riesi;deahtanghetd aidagedensiiye Exaymies)of the Co
system al l oy containing Co as a mai n conponent include CoPt, CoCr, CoN ,
CoNi Cr, Ce@rTiasr CoPteClendCabl:Pt poGoNiCra?t theoli £ J asutaGrfieTa, CoCr Pt B,
CoCrPtSi O and so forth. Anmu it: n/er structure in which nagnetic films are

sandwi che? r8ng:- 501y, ak.eon %uPE§&£‘CL(31)q]h]nes’s R, o Oy @nd. so for fOf

exanpl e) to nake noi se reduction nmay al so be utilized. Exa Ies her eof

|MHW3®H9 [ O M /| CoPtCr OHT% QMM CoCrPt Ta, arid so forth.
ey slrrace rouglness Ra of 0.00 0.8 um. Whenh the

A granular

surface of the glass subgtrate having been subjected to a
polishing treatment is chemically strengthened, a
strengthening layer is pogsible o be evenly formed.
[0054] (Recording medium)

Next, a recording medium fitted with a glass substrate
for the recording medium, which has been described szo far,
will be described. Durability and high recording density are
realized by utilizing the glass substrate for this recording
medium. The recording medium will be described below,
referring to a figure.

[0055] Fig. ¢ shows an cobligue perspective view of a
magnetic disk. Magnetic disk M is one in which magnetic f£film
Z ds directly formed on each of the surface of circular glass
gubstrate 1 for a recording medium. Examples of the forming
mathod of magnetic £ilm 2 include a method of forming the
magnetic film by spin-coating a thermogsetting resin in which
magnetic particles are dispersed on a substrate, a method of

forming the nagnetic film via sputtering, and a method of



28 structure in which magnetic particles nmade of Fe, Co, FeCo, CoN Pt or
such are dispersed in a non-magnetic filmfornmed froma ferrite system an
iron-rare earth system 8i02, BN or such, other than the above-descri bed
materials may al so be utilized. Further, the magnetic filmmay al so be
utilized in any of an in-plane type recording nmethod and a perpendi cul ar
type recording nmethod. [0057] A | ubricant may be thinly coated on the
magnetic filmsurface in order to inprove sliding of a nagnetic head. As
the lubricant, provided is one in which a liquid |lubricant such as

perfl uoropol yether (PFPE) is diluted with a freon based sol vent. [0058] An
under |l ayer and a protective |ayer nay also be provided, if desired. The
under | ayetopnovg det: fiarnatiagnelh ovi sk ekcs rapbect ethittapendirng ofyd.he
utilized magnetic film The underlayer is nade of at |east one sel ected
fromthe gnhoupnednsi=stapig-obating Mys Bayhleknds Vo B-anrfhiA 0oas nonmagneti c
netals, and Ni. In the case of a nagnetic filmcontaining Co as a nain

conponent ; _they, ane preter aBlyidsingl e-hikeceiff 160; and.a Q.akl gy in view
of i nprovenent of magneéti c propertles Ehrther t he underl ayer is not

al ways a 5|nl
RYTRR

er structureé%y whlch identical vors
or non-i dén

< 3P st R he S

electroless plating has a thickness of roughly 0.05 - 0.1 pm.
The £ilm formation carried out via sputtering and electroless
plating is preferable in view of thin filw formation and high
recording densgity.

[0056] Magnetic materials used for magnetic films are
not specifically limited, and commonly known ones are usable,
but Co exhibiting high wmagnetocrystalline anisotropy is taken
as a base to acqguire high coercive force, and the Co sgystem
alloy in which Ni and Cr are added ig preferable in order to
adjust residual magnetic flux density. Examples of the Co
gygstem alloy containing Co as a wmain component include CoPt,
CoCr, Coll, CoNiCr, CoCrTa, CoPtlr, CoNiPt, CoNiCrei,
CoNiCrTa, CoCrPtTa, CoCrPtB, CoCrPLSi0 and so forth. A
muttilayer structure in which magnetic Lilms are sandwiched
and isolated by non-magneiic £ilms (Cr, CrMo, Crv and so
forth, for example) to make noise reduction may also be
utilized. Examples thereof include CoPtlr / CrMo / CoPtlr,

CoCrpoTa / CrMo / CoCrPtTa, and so forth. A granular



29 to be utilized. Exanples of the underlayer having the multilayer
structure which nmay be usable include &/C, G/C M, CG/CV, NA/Cr,

Ni Al/CrMb, NiAI/CrV and so forth. [0059] Exanpl es of the protective |layer to
prevent wear and corrosion of magnetic filnms include a O layer, a O alloy
| ayer, a carbon layer, a carbon hydride layer a zirconia |layer, a silica

| ayer and so forth. These protective kayers, together with underl ayers,
magnetic films and so forth can be continuously forned with an in-line type
sputtering apparatus. the protective |layer may be a single layer, or a

mul tilayer structure in which identical |ayers or non-identical |ayers are
| am nated may be allowed to be utilized. In addition, a different kind of a

protectivetlayei-aey heitor ird,on d haahevesdeseli bed-Prolectivg | ayer, or
t he above-described protective |ayer may be replaced by a differént kind of

a. prOt?CEENﬁPEa&@ﬁmMEP%Iﬁxéﬂyﬁgﬁs&ﬁjﬁi%9ﬁoﬁtmégﬁé@QPW%HQP%%&gggd _
protective layer, a silicon dioxide (S102) |ayef nay be forne y coating

one, in whigh gold.oidal ssikkiga partisl es are.digpersed, i niwhat o e%{ aal koxy
silaneis diluted with an al cohol based solvent, on a O' l'ayéf, and further

by baki ngeitn| A960AT e LREDOMLFENLLANGEHNL 0 A1 L ROQLA 1Y JaBdLum the

may- ic disk s been descri bed as expl ained a e recording

medi um i s,A0f ;144 t edy Lher et 0. apdralass: SUpSILALAS 0L e, pLesent,
invention are al so usable for magriet oopti cal di'sks, optlcaf di sks and so
forth. EXAWPLE: an in-plane type recording method and a perpendicular

type recording method .

[0057] A lubricant may be thinly coated on the magnetic

Film surface in owder to improve sliding of a magnetic head.

As the lubricant, provided is one in which a liguid lubricant

such as periluoropolyether (PFPE) ig diluted with a freon

based solvent.

[0058] An underlayer and a protective layver may also be

provided, if desired. The underlayer provided for a magnetic

disk ls selected depending on the utilized wmagnetic F£ilm.

The underlayver 1s made of at least one selected from the

group consisting of Cr, Mo, Ta, Ti, W, V, B and Al as non-

magnetic metals, and Ni. In the case of a magnetic film

containing Co as a main component, they are praferably a

single piece of Co and a Co alloy in view of improvement of

magnetic properties. Iurther, the underlayer is not always a

single layver, and a multilayer structurs in which identical

layers or non-identical layers are laminated may be allowed



[ 0061] Exanple 1 SUS304 was utilized for a substrate, and a conponent
constituting holding jig 30 to hold a glass substrate shown in Figs. 3a and
3b was prepared. Holding jig 30 was assenbl ed enpl oying this conponent.
Next, assenbled holding jig 30 was sufficiently washed with a cl eani ng
agent for a netal conponent, and further pure water, enploying an
ultrasonic cleaner. A chem cal strengtheni ng agent in which NaNG3 and KNGB
were mxed in a weight ratio of 1 : 9 was subsequently charged in a

chem cal strengthening tank to inmerse the holding jig in a chem cal

strengt heni ng solution heated to 360 C, followed by washing via inmersion
in water, and drying. [0062] Next, as a glass substrate to be chemcally

st r engt hepedye prepared . was: an1alsuEnesk | hsade e&S%a%QE tate having an
outer dianeter of 65 nm an inner dianeter of 20 mm an a thickness d of

0. 635 mMm nprodused e tecatternide nout e akasuaf srenidaloond face
processing along with the 31 manufacturing process in Fig. 1. These 25

substr at egrnefies steredv, nnaapotdi ng Ali/@-4e , cepsuct e cal £stegngt heni ng
in accordance with Fig. 2. [0063]After the 25 glass substrates stored in

hol ding jige3& were heatgtkd 0:83%0.Cpi-Bragdvance s theywereybaressed in a

chem cal strengthening solution for 15 m nutes. A chem cal strengthenlng

agent in whkcho:NalGB,-and KNCB. wes GEﬂJH?éGQnE@uéeV@'Cﬁhtla{)%tx‘ 0501 1 9 was
charged in a chem cal strengthening tank to prepare a chenlcar

strengt hepi ng, sol Wi on havi,ng begn heatedpte 330 Ge layer a

zirconia layer, a silica layer and so forth. These
protective layers, together with underlavers, magnetic films
and go forth can be continuously formed with an in-line type
sputtering apparatus. the protective layer may be a single
layer, ox a multilayer structure in which identical layers or
non-identical layers are laminated may be allowed to be
utilized. In addition, a different kind of a protective
layer may be formed on the above-described protective laver,
or the above-described protective layer may be replaced by a
different kind of a protective layer. For example, in place
of the above-described protective laver, a silicon dioxide
(8103) layer may be formed by coating one, in which colloidal
silica particles are dispersed in what tetraalkoxy silane is
diluted with an alcohol based solvent, on a Cr layer, and
further by baking it

fooeal As one embodiment concerning a recording medium,

the magnetic disk has been described as explained above, but



[ 0064] After inmmersing those in a chem cal strengthening solution, the glass
substrate acconpanied with a holding jig was imersed in water at GO C for
5 mnutes, followed by drying. After this, the glass substrate was renoved
fromthe holding jig to observe presence or absence of foreign matter on
the gl ass substrate surface enploying a m croscope. [0065] Exanple 2

An Al -Li alloy was utilized for a substrate, and a conponent constituting
holding jig 30 to hold a. glans substrate shown in Figs. 3a and 3h was
prepared. After this, simlarly to Exanple 1, 25 glass substrates stored in
holding jig 30 were chem cally ccto observe presence or 32 absence of
foreign matter on the glass substrate surface enploying a m croscope.

[ 0066] ExapRlerd-ording wdRidk- Lézﬁh!qwa%%duE lzed fary l%%QStrate and a
conponent constituting holding jig 20 to hold a glass s bstrate shown in

Figs. 3a and.sh.vas Jr %@rggewm A NG il %8391@8&14?' & er%%d 8Pl oying this

conmponent. Next, assenbled holding jig- was suf y Washed with a

cl eani ng agent .4t & MeLakcommanent, And.fUrkher purs, water, enploying an

ultrasonic cleaner. After this, no inmersion in ac em cal strengt heni ng
sol ution, which was conducted in Exanple 1, was carried out.

EXAMPLE
ioo61] Example 1

SUS304 was utilized for a substrate, and a component
constituting holding jig 30 to hold a glass substrate shown
in Figs. 3a and 3b was prepared. Holding jig 30 was
assembled employing this component. Next, assembled holding
jig 30 was sufficiently washed with a cleaning agent for a
maetal component, and further pure water, employing an
ultraseonic cleaner. A chemical strengthening agent in which
NaNO, and KNO; were mixed in a welight ratio of 1 : 9 was
subsequently charged in a c¢hemical strengthening tank to
immerse the holding jig in a chemical strengthening solution
heated to 360 °C, followed by washing via immersgion in water,
and drying.
[oos21 Next, as a glass substrate to he chemically
strengthened, prepared was an aluminosilicate glass substrate
having an outer diameter of 6% mm, an inner diameter of 20
mm, and a thickness d of 0635 mm, produced up to after the

outer cirvcumierential end face processing along with the



[0067] After this, simlarly to Exanple 1, 25 glass substrates stored in
holding jig 30 were chem cally strengthened to observe presence or absence
of foreign matter on the glass substrate surface enploying a m croscope.

[ 0068] Conpar ati ve exanple 1 AS a. conparative exanple, 25 gl ass
substrates stored in the holding jig were chemcally strengthened to
observe presence or absence of foreighimatter on the gl ass substrate
surface enpl oying a mcroscope, simlarly to Exanple 1, except that: no
chem cal strengthening solution i mersion was conducted after assenbling
holding jig 30. 33 [00691(Concl usi on) An anmount of foreign matter
of a glass substrate chem cally strengthened in each of Exanple 1, Exanple

2 and Exanpher3-wasiopRareds Wt hvan amoupte of 2f50rs‘5c'jb%Q mLLer.0f a glass
substrate in Conparative exanple 1, and the anount o Forelgn matter in

Conpar at i ¥eoexami & horasnkay ger-4 hamduhat ho,any: of Exanple Eﬁam" e 2
and Exanple 3. Wien the anbunts of foreign natter attache ontg e gl ass

substrat e;lf-Exam €8¢k »i3.were conpared to each other, Exanple 2
exhibited the small est anount of foreign matter, and Exanple 1 exhibited

the same agpgt of farelgn.ymtier;iasst Babal bR S in holding

1ig 30 were heated to 350 °C in advance, they were immersed
in a chemical strengthening solution for 15 minutes. A
chemical strengthening agent in which NaNO; and KNO, were
mixed in a weilght ratio of 1 : 9 was charged in a chemical
strengthening tank to prepare a chemical strengthening
solution having been heated to 230 °C
[0064] AfCer immersing those in a chemical strengthening
solution, the glass substrate accompanied with a holding Jig
wag dlmmersed in water at 60 °C for % minutes, followed by
drying. After thisg, the glass substrate was removed from the
holding jig to cbserve presence or absence of foreign matter
on the glass substrate surface employving a microscope.
100651 Example 22

An Al-Li alloy was utilized for a gubstrate, and a
component constituting holding jig 306 to hold a glass
substrate shown in Figs. 3a and 3b was prepared. After this,
similarly to Example 1, 25 glass substrates stored in holding

jig 30 were chemically strengthened to observe presence or



34 \What

| st' al

is clainmed is: 1. A nethod of manufacturing a glass substrate for
a recording nmedi um conprising the step of: conducting a chem ca
strengt heni ng process by which a gl ass substrate held by a holding jig and
the holding jig are imersed in a chem cal strengthening solution, and a

kal i

a 2nd al kal

al kal i

nmet al

net al
nmet al

ion on a surface of the glass substrate is substituted by
ion haying a |argei2ion dianmeter than that of the |st

ion contained in the chem cal strengthening sol ution,

wherein the holding jig conprises a nenber of material, made of a netal
conprising an alkali netal elenent. 2. A nmethod of manufacturing a gl ass
substrate for a recordi ng nedi um conprising the step of: conducti ng
a cheni cahysthengshening Jpr REess: Wh WHLh18:9! 895s SUDS! rakeqhel d by a
holding jig and the holding jig are inmmersed in a chem cal strengthening
sol ution, c@pfo@idsta microscabkal i metal ion on a surface of the glass
substrate i's substituted by a 2nd alkali netal ion having a |arger ion

di aneter thadst hat ofxthgidsy alkali netal ion contained in the chem cal
strengt hening solution, wherein the holding jig conprises a netal film

An Al-Li alloy was utilized for a substrate, and a

component constituting holding jig 30 to hold a glass

substrate shown in Fige. 3a and 3k was prepared. Holding jig

20 was assembled employing this component. Next, assembled

holding jig 20 was sulfficiently washed with a cleaning agent

for a metal component, and further pure water, employing an

uitrasonic ¢leaner. After this, no immersion in a chemical

strengthening solution, which was conducted in Example 1, was

carried out.

[0067]

After this, gimilarly to Example 1, 25 glass

substrates stored in holding jig 30 were chemically

strengthened to observe presence or absence of foreign matier

on the gl

o068}

ass substrate surface employing a microscope.

Comparative example 1

AS a comparative example, 25 glass substrates stored in

the holding jig were chemically strengthenad to chserve

presence or absence of foreign matter on the glass substrate

surface employing a microscope, similarly to Example 1,

cmeapt

that no chemical strengthening solution immersion was

conducted alfter assembling holding jig 30.



35 conprising an alkali nmetal elenment to cover a surface of the holding jig
fromthe very beginning of the chem cal strengthening process. 3. The nethod
of Claim 2, wherein the netal filmis a netal filmforned via
imersion of the metal filmin the chem cal strengthening solution. 4The
met hod of Claim2, wherein the nmetal filmhas a thickness of 0.05 - 10 m

5. A glass substrate for a recordi ng h&di um conprising the glass substrate
prepared by the nethod of Claiml. 6. A glass substrate for a recording
medi um conprising the glass substrate prepared by the nmethod of O aim 2.

[0069] (Conclusion)

An amount of foreilgn matter of a glass substrate
chemically strengthened in each of Example 1, Example 2 and
Example 3 was compared with an amount of foreign matter of a
glass substrate In Comparative example 1, and the amount of
forsign matter in Comparative example 1 wag larger than that
in any of Example 1, Example 2 and Example 3. When the
amcunts of forelgn matter attached onto the glass substrate
in BExamples 1 - 3 were compared to each other, Example 2
exhibited the smallest amount of foreign matter, and Example
1 exhibited the same amount of foreign matter as that in

Example Z.



7. A recording- nmediumconprising a nmagnetic film provided on a surface of
the gl ass substrate for the recording nediumof Caim5. 36 8. A
recordi ng medi um conprising a magnetic film provided on a surface of the

gl ass substrate for the recording nediumof Caim6. 9. Aholding jigto
hold a gl ass substrate in a chem cal s@ﬁengthening process by which a gl ass
substrate is imersed in a chem cal strengthening solution, and a 1st

al kali metal ion on a surface of the glass substrate is substituted by a
2nd al kali_netal ion having a larger ion dianeter than that of the 1st

al kal i nmethpti b €bAtBPAeHSin the chemical strengthening sol ution,

the holding jig conprising a nenber of material, nmade of a netal conprising
an alkali netal elenent. 10. A holding jig to hold a glass substrate in a

chem cal st rengi heat med ps O GRSSu Y W Gy 3 g} BsSs sdibsddadte: ok rarersed in a
chem cal strengthening solution, and a 1st alkali netal ion on a surface of

the gl ass,.gubshiaent i§Hbﬁéﬁﬁy£§gn@ytﬁez @lkali metal ion having a

| arger ion diameter than that” of the 1st alkali netal ion contained in the
chem cal strengtlieni og: 39! Wt Le halding.dl S gmidalng, @ efal film
conpri sing an
glass substrate held by a holding jig and the holding jig are
immersed in a chemical strengthening solution, and a 1°°
alkali metal ion on a surface of the glass substrate is
substituted by a 2" alkali metal ion having a larger ion
diameter than that of the 1°' alkali metal ion contained in
the chemical strengthening solution,

wherein the holding jig comprises a member of material,

made of a metal comprising an alkali metal element.

2. A method of manufacturing a glass substrate for a
recording medium comprising the step of:

conducting a chemical strengthening process by which a
glass substrate held by a holding jig and the holding jig are
immersed in a chemical strengthening solution, and a 1°
alkali metal ion on a surface of the glass substrate is
substituted by a 2™ alkali metal ion having a larger ion
diameter than that of the 1°" alkali metal ion contained in
the chemical strengthening solution,

wherein the holding jig comprises a metal film



37 alkali netal elenment to cover a surface of the holding jig fromthe very
begi nning of use of the holding jig in the chem cal strengthening process.
11. The holding jig of Caim10, wherein the nmetal filmconprises a
metal filmforned by inmersing the netgl filmin a chenmical strengthening
solution. 12. The holding jig of Claimi’o, wherein the netal filmhas a

t hi ckness of 0.05 - 10 pm

comprising an alkali metal element to cover a surface of the
holding ;jig from the very beginning of the chemical

strengthening process.

3. The methed of Claim 2,
wherein the metal film is a metal film formed via
immersion of the metal film in the chemical strengthening

solution.

4, The method of Claim 2,

wherein the metal f£ilm has a thickness of 0.05 - 10 pm.

5. A glass substrate for a recording medium comprising the

glass substrate prepared by the method of Claim 1.

6. A glass substrate for a recording medium comprising the
glass substrate prepared by the method of Claim 2.

7. A recording medium couprising a magnetic film provided
on a surface of the glass substrate for the recording medium

of Claim 5.
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8. A recording medium comprising a magnetic film provided
on a surface of the glass substrate for the recording medium

of Claim 6.

9. A holding jig to hold a glass substrate in a chemical
strengthening process by which a glass substrate is immersed
in a chemical strengthening solution, and a 1lst alkali metal
ion on a surface of the glass substrate is substituted by a
2nd alkali metal ion having a larger ion diameter than that
of the 1lst alkali metal ion contained in the chemical
strengthening solution,

the holding jig comprising a member of material, made

of a metal comprising an alikali metal element.

10. A holding jig to hold a glass substrate in a chemical
strengthening process by which a glass substrate is immersed
in a chemical strengthening solution, and a lst alkali metal
ion on a surface of the glass substrate is substituted by a
Z2nd alkali metal ion having a larger ion diameter than that
of the 1st alkali metal ion contained in the chemical
strengthening solution,

the holding jig comprising a metal film comprising an



37

alkali metal element to cover a surface of the holding jig
from the very beginning of use of the holding jig in the

chemical strengthening process.

11. The helding jig of Claim 10,
wherein the metal film comprises a metal film formed by

immersing the metal film in a chemical strengthening solution.

12. The holding jig of Claim 10,

wherein the metal film has a thickness of 0.05 - 10 pm.



