1 SPECI FI CATI ON METHOD OF MANUFACTURI NG GLASS
SUBSTRATE FOR RECCRDI 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 method of manufacturing a glass substrate for a
recording nmedium a glass substrate for a recording
medi um a recording nedium and a holding jig.
BACKGROUND [0002] In the past, alum num alloys have
been used for stationary type information devices
such as desktop conputers and servers, and gl ass

substrates have been eg%{g%‘g#&{% portable type
i nformati on devi ces su T80k conmputers and
nobi | e conputers as recordi ng nedi um substrates.
Sur f ace- snoot hness of the substrate after polishing
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i nsufficient. Further ere was anot her probl em such
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substrate when a recordln head 2 was nechanically
brought into contact wiffFX¥¥adt&ic disk.

TECHNICAL FIELD

[oo01] 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 alloys have been used for
stationary type information devices such as desktop computers
and serversg, and glass substrates have been employed for
portable type information devices such as notebock computers
and moblle computers as recording medium substrates.
Surface-smoothness of the substrate after polighing tends to
be insufficient since neot only aluminum alloys are
deformable, but also their hardness is insufficient.

Further, there was another problem such that a magnetic film

was easy to be peeled off the substrate when a recording head




Thus, gl ass substrates exhibiting reduced defornmation,
excel | ent surface-snoot hness and hi gh nechani ca
strength are expected to be utilized fromnow on for
stationary type information devices as well as
portable type information devices, and al so for other
hone appliances such as TV apd so forth. [0003] d ass
substrates to be largely used in this way are
subjected to a chem cal strengthening treatnent which
has been utilized in the past in order to inprove a
mechani cal strength so as to bear inpact during use
of the glass substrates installed in a magnetic disk
W | VRE DA Id e REEHBRE stiteh GIAVERIChg Vi FRaf B ne sl G sk
by which gl ass substrates are immersed _in a chem ca
TRES efgtatenisng SSERGEF ofr Rl ed S AreducefefipEaymation,
strengthening treatnment tank, and alkali netal ions
¥Fe t e gISag L A Gh SPPat RRRER fafck Nded BgpheRitrbFEHength are
al kali metal ions each having a | arger ion dianmeter
expeftehde & thdlirsfebrhgioy I0al forefhRt @Rty type
_generate conpression strain, whereby nmechanical
infeErftien devdcpe ARproveds ROOGEPLRUFYRer infprvgion
recording density of a magnetic disk has been
dat &yl FidefaRGedori Athes AP liRBCEF oP i 4Ry, TV and so
flying height of a recording head is also desired as
Epotas possible. For this reason, higher flatness of

the 3
[0003] Glass substrates to be largely used in this way

are subjected to a chemical strengthening treatment which has
been utilized in the past in order to improve a mechanical
strength so 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 substrates are
immersed in 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
foregoing alkali metal ion to generate compression strain,
whereby mechanical strength is to be improved.

[0004] Further, higher recording density of a magnetic
dick has been strongly demanded. In responge to the

foregoing, f£lying height of a recording head is alsco desgired

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




substrate and smal | er surface roughness are further
demanded. Therefore, there appears an inportant item
to be solved such that not only polishing is
conducted with a high degree of accuracy, but also
protrusi ons caused by foreign matter attached onto
the surface of the polished gl ass substrate are not
to be generated. [0005) In order to avoid the foreign
matter attached onto the surface of the gl ass
substrate, the followng nethods are cited, for
exanple. (1) Sodiumnitrate and potassiun1nitrate as
di ssal ved
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stai nl ess all gy exhlbltlng corrosion resistance in
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stren t henin solutlon (refer to Patent Docunent 2).
n? at %ﬁ? d1) Japanese Patent O P.1. Publication
2000- 203888 _(Page 8) (Patent Docunment 2) Japanese
[9%?%%t O PIP. OBdeTi catd6Hd be foresgosmtter attached

onte the surface of the glass substrate, the following
methods are cited, for example. {1) Sodium nitrate and
potassium nitrate as the chemical strengthening salt are
dissolved in ultrapure water, and particles (foreign matter)
are removed with a filter for ligquid to prepare a chemical
strengthening sclution (refer to Patent Document 1). Among
these, removal of particles of iron including iron oxide and
SUS. (2) A holding means to hold at least one of a wall
surface and a glass substrate 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 Document 2).

(Patent Document 1) Japanese Patent O.P.I. Publication
No. 2000-203888 (Page 8)

(Patent Document 2) Japanese Patent O0.P.I. Publication

No. 10-198354



4 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED
BY THE | NVENTI ON [ 00061 In cases where foreign natter
is generated froma holding jig imrersed in a
chem cal strengthening tank in which a chem ca
strengt hening solution is charged, and a holding jig
inmersed in a chemcal strengthening solution while
hol ding a gl ass substrate, even though particles are
renmoved fromthe chenmical strengthening solution
charged in the chem cal strengthening tank, no
expectation concerning the effect of renoving
particles in advance is described in Patent Docunent
1. Renoving particles with a filter for liquid in the
case of replacenment of a chem cal strengthening
D§%$Id?$w d 5 5H¥FN'§E?$I y or the like is a
troubl esome chore. Use of a stainless alloy is
PYRELF Dt iBF PAYAD BHotifeMVBITIONG a nartensitic
stainless alloy or an austenitic stainless alloy is
QDR fi cal I ng"‘é%l.‘“’hl?ﬁa LeErlgRsTRFEE St 5 (Fer agiedofiron a
is.a O systemalloy containing a |arge anmount of
legsr
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systemal l oy. Accordingly, it is sufficiently expected
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and N of nore than a little contained in a stainless
hald4ie arl@ imeardeint 2 chenigadhefreapt benengt $rhl trign

sol ution, and
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 Dccument 1. Removing particles with a filter for
ligquid in the case of replacement of a chemical strengthening
solution, additional supply or the like igs a troublesome
chore. Use of a stainless alloy is described in Patent
Document 2, and a martensitic stainless alloy or an
austenitic stainless alloy is specifically c¢ited. The
martensitic stainless alloy is a Cr system alloy containing a
large amount of iron, and the austenitic stainless alloy is a
Cr-Ni system alloy. Accordingly, it is sufficiently expected
that produced is a problem such that amounts of Fe, Cr and Ni

of more than a little contained in a stainless alloy are

mainly eluted to a chemical strengthening solution, and



5 becone foreign matter thereof via inmmersion in the
chem cal strengthening solution at high tenperature,
whereby the foreign matter in the chem ca
strengthening solution is attached on a gl ass
substrate, and it can be sufficiently expected that
produced is a probl em such that an excellent gl ass
substrate can not be efficiently obtained. [00071 The
present invention has been made on the basis of the
above-descri bed problem it is an object of the
present invention to provide a nethod of manufacturing

uhst iciently vi ti f ,
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h i cal t t henj I bstrate for a
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sLecor di nagctrredi.um W t hha %:\ ass substrate for_this
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THE P LENMS [[00081 Th b -d ri bed problens are
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1 t hod of facturing . a glass. substrate for a
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hem cal strengthenin rocess, by which a glass
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e . imersed in a chem cal strengthening sol ution,
[ é&y%al 9 The present invention has been made on the basgis

of the above-described problem, it is an object of the
present invention teo provide a method of manufacturing a
glass substrate efficiently 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

glass substrate for this recording medium, and a holding jig.

MEANS TO SOLVE THE PROBLEMS

[0008] The above-described problems are golved by the
following structures.

{0009] (Structure 1) A methed 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°t



6 alkali netal ion on a surface of the glass
substrate is substituted by a 2nd alkali netal ion
having a larger ion dianeter than that of the 1st

al kali metal ion contained in the chem ca

strengt heni ng solution, wherein the holding jig
conprises a nenber of materigl nmade of a neta
conprising an alkali nmetal elenment. [0010] (Structure
2) A nethod of manufacturing a glass substrate for a
recordi ng nmedi um conprising the step of conducting a
chem cal strengthening process by which a gl ass

bstrate .held by a hol and _the hol di ng |
=3Fari i s fhacnd 26 4 ek Granrng LSt bris
ion on a surface of _the glass

=g rdtee o as& %édmwaa 5o haveas andeaperoron
avin | a di angter than that of the 1st
w%‘f%?ra ' BBntaFnba RHAthdidmieR contained in
rengt heni ng sol uti on, wherein the hol ding ]
nffe}??q%ﬂe%aqa PREEPPRNIE GRRTAIHy AHCEPRBI Fhhokiadding I ig
nent to cover a surface of the holding jig from
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cheni cal strengthening process. [0011] (Structure 3)
a%#ﬁ%%nﬂﬁﬁﬂ} 61°8fPhect ure 2, wherein the netal filmis
a netal filmfornmed via i mersion of the netal film

9%t the cheﬁ?Eﬁ’Fc%‘flfeer?dt Refrkgodorfittanpkiquowdpy a glass

(Structure 4) The method of Structure 2 or 3,
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%t
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 comprising an 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.
[0D11] (Structure 3) The method of Structure 2, wherein
the metal film is a metal film formed via immersion of the
metal film in the chemical strengthening solution.

[C012] (Structure 4) The method of Structure 2 or 3,

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



wherein the netal filmhas a thickness of 0.05 - 10 m
7 [0013] (Structure 5) A glass substrate for a
recording nedium conprising the glass substrate
prepared by the nethod of any one of Structures 1 -
4. [0014] (Structure 6) A recording nmedi um conpri sing
a magnetic film provided on,a surface of the gl ass
substrate for the recording nmediumof Structure 5.
[0015] (Structure 7) A holding jig to hold a gl ass
substrate in a chem cal strengthening process by which
a glass substrate is imersed in a chem ca
[égrgfgthenin% solution, and a 1st alkali _netal ion on
$0t face JPIFHEEUEF a3k & HAS arEbpErat®sioy 1t scbanrding
2nd al kali netal ion havinqba | arger ion dianeter
MERANT t AP Wige L&t IARRAI FUbTietedle PoRPEsRtaPYieths method
the chem cal strengthening solution, the holding jig
L oY | P h SHEMSEHTSF fatetial made of a netal
conprising an al kali nmetal elenment. [0016] (Structure
[%9@9 hol di A§EFREEEEE ho) P Fegeasdngsnedivmieonpyising a
cheni cal strengthening process by which a glass
3Bt +at el i HreiveAg8don na sseec aIf shepeagahentuhptrate
solution, and a 1st alkali netal ion on a surface of
Lphethyy| sacerdipst padéumsos ubsriatred Sby a 2d al kal |

netal ion having a |arger ion dianmeter than that of
[¢fShst al KEFFucture 7) 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 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,
the holding jig comprising a member of material made of a
metal comprising an alkali metal element.

f0016] (Structure 8) A holding jig to hold a glass
subgstrate in a chemical strengthening process by which a
glass substrate is 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 diametexr than that of the 1%° alkali
metal ion contained in the chemical strengthening solution,

the holding jig comprising a metal film comprising an alkali
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metal ion contained in the chem cal strengthening
solution, the holding jig conprising a netal film
conprising an alkali 8 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. [00171 (Structure 9 The holding jig of
Structure 8, wherein the nmetal filmconprises a netal
filmformed by imrersing the netal filmin a chemca
strengthening solution. 10018] (Structure 10) The
holding jig of Structure 8 or 9, wherein the netal
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contained in a chenm cal strengthening solution,
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[6018] (Structure 10) The holding jig of Structure 8 or

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

EFFECT OF THE INVENTION

fooisl In the present invention, since the holding jig
pcssesses a member of material made of a metal possessing an
alkali metal element, or the holding jig possesses a metal
film 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 chemical strengthening process, the surface of the
holding jig is to be made of a metal possessing an alkali
metal element. From the foregoing, since a metal on the
surface of the holding jig becomes the same alkali metal as a
metal contained in a chemical strengthening solution, elution
of material containing a metal to form a holding jig into a

chemical strengthening solution is inhibited, whereby



of material containing a netal to forma hol di ng
into a chemcal strengthening solution is inhib
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

i nhi bited, and deterioration of life of the chem ca
strengt heni ng solution can also be inhibited. In

addi tion, degradation of the holding jig is

si mul taneously inhibited, whereby durability is

' 0] .A | ngl ) i ded b t hod
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vention of forei.gn matter adhesion fo a gl ass
SBEELE ' Llnes Breadc iifnedo=ty r EnpE Rt Hg Ot st by

ubstrate for a_recordin medi.um_ which i s prepared
3T S e S oEBP PP et BrreRPEReRLgh asatution can
substrate for this recording nmedium and a holdjn
o] H IR DESERABIF B TR T TRANRGS?| BO2 1FheTFa Y
s _a flowhart shomﬁng an exagg!e of a process of
SRR AU 1§ O3 U B8 CRMRTIRE FaPiRIFeR0r imgadi tion,
medi . Fig.. 2 is a_flowhart, shqmﬁn% a chem cal
d%%]f%%ﬂﬂr?é%?#g thSr Bolding sl 1% i gimpltaneously inhibited,

whereby durability is improved.

jig
ited

[0020] Accordingly, provided can be a method of
manufacturing a glass substrate efficiently via prevention of
foreign matter adhesion to a 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 glags substrate for this recording medium, and a

holding jig.

BRIEF DESCRIPTION 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 te Fig. 1.

Fig. 3a is a top view of a holding jig as an example to

held and store a glass substrate.



Fig. 3ais atop view of a holding jig as an exanple
to hold and store a glass substrate. 10 Fig. 3bis 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 NUMERALG [0022] 1 G ass substrate
for a recording medium 2 Magnetic film D Magnetic
disk 30 Holding jig 31 G ass substrate 32 Supporting
pillar 34 V-groove 36 Connection nmenber DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS [ 0023] The present

invengLﬁn becdescrlbed based .on enbodi nents
sho flgures HOT t HeC VieHyBft PRSP IfRyto hold

t her.et o. Manuf acturing process) A
ahan%éggof ﬁ%ﬁﬁ%ﬁ@%&?%ﬁét "glass substrate for a
recnglng nedlun1%& be descri bed. An exanple of a
proces ique perspectilve view inc udlng a

partial cross section of a magnetic disk.

EXPLANATION OF NUMERALS

[0022] 1 Glass substrate for a recording medium
2 Magnetic f£ilm

D Magnetic disk

30 Holding jig

31 Glass substrate

32 Supporting pillar

34 V-groove

36 Connection member

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[c0o23] The present invention will be described based on
embodiments shown in figures, but the present invention is
not limited thereto.
[o024] (Manufacturing process)

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

of manufacturing a glass substrate for a recording medium is



of manufacturing a glass substrate for a recording
mediumis 11 shown in Fig. 1 enploying a flowchart.
First, a glass material is nelted (glass nelting
process), a nelt glass is cast into a |lower nold, and
press nolding is conducted with an upper nold to
obtain a disk-shaped gl ass sybstrate precursor (press
nol di ng process) . In addition, a disk- shaped gl ass
substrate precursor may be prepared by cutting a
sheet glass fornmed wth a grinding stone enploying a
down- draw process or a float process, for exanple,
dependi on_no ress nol din 10025]., An opening is
e T e &eﬁ%?%m.wlw%mgt iR Ga8e
recursor forne f? press nmol di n using a core

mreTia g ﬁ@lﬁe &4 Ay PE%Fﬁ@S ro%e%%l)t HFes is

in the 1st pln? process, both_surfaces of gl ass
“Ebstta & l&W@ pBP ghe%Pq(Pﬁﬁ%?emﬁﬂ@bﬁﬁa%%r?o%QHQE34n¥%Fh
of entire shape gl ass substrate, that is,

S RS T O ) tP| aPﬁ@yé %rfalsl%ﬁhewﬁssglaﬂwt%bﬁr%
substrate [ 0026] Next, After outer circunferentia

PEFIERRT | PrERS BPLEIRG LR - -enth i3 tfioass & disk-
substrate are_ground for chanfering, and outer

shrrgrtEe s FERStERt AN IHERTaMAYYy S PRERAYRH dikt@rtting a
di rensi on of a hole and concentricity between the

shpel Ilasstframedant e FoIn ide SEPRRI §TREPY B @ down-

(i nner
draw process or a float process, for example, depending on no

press molding.

foo25] An opening is made in the center portion of the
glassg substrate precursor formed via press molding by using a
core drill or the like, if desired (coring processg). 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 is, parallelism, flatness and
thickness of the glass substrate.

[0026] Next, After outer circumferential end and inner
circumferential end of a glass substrate are ground for
chamfering, and outer diameter dimensgion and circularity,
inner diameter dimension of a hole and concentricity between
the glasgs substrate and the hole are finely adjusted (inner
diameter-outer diameter processing process), fine scratches

and so forth generated by polishing the inner circumferential



di anmeter outer dianeter processing process), fine
scratches and so forth generated by polishing the
inner circunferential 12 end of the glass substrate
are renoved (inner circunferential end processing
process). [0027] Next, both surfaces of a glass
substrate are polished agaiip to nmake preparatory

adj ustment of parallelism flatness and thickness of
the glass substrate (the 2nd | appi ng process) And,
fine scratches and so forth generated by polishing
the outer circunferential end of the glass substrate

B oRbelRY PiotsSbrthefrabartes Wil \eabet, Siacirerencian
shed, the | ass substrate is imersed in the
eﬁ?t%?9?%ﬁﬁ¥%%§ﬁ‘8ﬁ8ﬁrca| strengt hening sol ution to

a chepical strengthening [ayer. on a gl ass
B 2o e BT e nt g B onciyp b dite, are
tgis %he surface of a glass substrate is precisel ,
PRI AR IS COnBARE BrHRATRII G 367 GEEUERE pof | RAraelism,
rocess). Then, washing and inspection are condugted,
Linret gl ot HurErrafeCt e £lesCoPHPRETRES IFhas® a

roduct is conpleted. In addition, after conducting a

1 PRHRE BTV gt et nd P10 SEL8E RS 1 3rth S0 difsihtc generated
strengthening layer, there is a polishing process to
by hins s RYCeBut LT RSP ER Lt RBdgPAsShe glass
substrate are removed (outer circumferential end processing
process) .
[0028] Next, after a glass substrate is washed, the
glass substrate is immersed in the after-mentiocned 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 polighed
to conduct a polishing process (polishing process). Then,
washing and inspection are conducted, and a glass substrate
for a recording medium as a product is completed. In
addition, after conducting a chemical strengthening process
to form a chemical strengthening layer, there is a polishing
process to conduct polishing, but strength of the glass
substrate before and after pelishing remain almosgt unchanged.

{00291} The above-described chemical strengthening

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



substrate before and after polishing remain al nost
unchanged. [0029] The above-descri bed chem ca
strengthening process is shown as a flowhart in Fig.
2. The washed glass 13 substrate is previously heated
(pre-heating process), and subsequently, imersed in
a chem cal strengthening sohytion (chem ca

strengt heni ng sol ution i mrersion process). The gl ass
substrate renoved fromthe chem cal strengthening
solution is washed with water (water i mrersion
process), and dried (drying process). [0030] In the

chem cal strengthening, process, en_,conducting each
SSPSEHER | B Y PO R Py PE R0 RS o e dn
to a dryin rocess .practicall, t hese shoul d be done
= HR= At S Hod BOESaEArth ot U A6 TFPG-RPRIRY L ien
%urality of Ig;s.subst ates i.s reEared. Each of
(EPeEea kIR BE P By R LTC Y HIMPRGL AR T PFEe Pl The
| ntroduyced into a re-heating furnace in order, .
S HRer P TREE EROAVESI ERQT e HERAG Lt SHKSRY HoR st
in a washing tank, and introduced into a drying
SPUF R % GetibisEaiess Drated,dRPeLrl QR rdffsRsHi ngnd
treatnents. [0031] An exanple of a holding jig to hold
dgigd urHY IR PEPCGPEss substrates is shown in Figs. 3a

and 3b. Fi&. 3a is a diagramview ng holding jig 30
(603X t he S-aetgﬁqugﬁﬂqﬁisstrengthenlng process, when

conducting each of a series of processes from a pre-heating
process to a drying process practically, these ghould be done
as degcribed below. First, 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 sexies of
chemical strengthening treatments.

[0031] An example of a holding jig to heold a plurality
of glass substrates is shown in Figs. 2a and 3b. Fig. 3a is
a diagram viewing holding jig 30 from the side where glassg
substrate 31 is stored (top view). Filg. 3b is a cross
sectional view of holding jig 30, and a situation where
supporting pillar 32 in which V-groove 34 is provided holds

glass substrate 21 is shown. Helding jig 30 in Fig. 3a and
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substrate 31 is stored (top view). Fig. 3b is a cross
sectional view of holding jig 30, and a situation
where supporting pillar 32 in which V-groove 34 is
provi ded holds glass substrate 31 is shown. Hol di ng
jig 30 in Fig. 3a and 14 3b is produced by connecting
3 pillars 32 in which a few,,9rooves 34 are forned at
even intervals in the placing direction of glass
substrate 31 to both the ends enploying connection
menbers 36. In the case of holding jig 30, a

plurality of glass substrates are held via 3 point

supporti V- groove, 34 for, which_each gl ass
88 trirathad iy CRERSERIS o i et AP odPs UBDeR 1t ren
illars, 32, and a plurality of the_ substrates are
9]!93?%‘6%% 1h dfe f@ff“@ﬁd?ﬁge‘é? etbGivadf 18uppsrPiaging
Eillgr 32. [0032 V-%roove 34 preferably possesses a
FSEEHOF 190 FLEST SHRREEE MRSt @t Rofd vhgr 8B¢R ¢@ploying
brought into surface contact with the end of a gl ass
COppRE r R MREEs 3€ausEl B CBSeecdf ot inghd i glvea
ortion are difficult to be generated by the end of
P %ajglr%iésofslﬂaéﬁﬁaﬁébsérﬁ"gew%@gmelidnfféacgnpfawt SWRRPTting
the flat portion. The nunber of s;ggorting pillars 32
bR HHROYS % €01t Wh3ChpeRc 3 FRFFoFUPRETAER| &P simartdie same
referable in view of not much of portions brought
Pie® hrttad® FUPROKRANT P R I3S r 4RE, 2apdusthifie of the

hol di ng.
substrates are placed in the extending direction of

suppeorting pillaxr 32.

{00321 V-groove 34 preferably possesses a flat portion
in such a way that the V-groove is brought inteo 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
material made of a metal possessing an alkali metal element,
or the holding jig possesses a metal film 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



[0033] Since the holding jig possesses a nenber of
materi al nmade of a netal possessing an al kali netal
el enent, or the holding jig possesses a netal film
possessing an alkali netal elenent to cover a surface
of the holding jig fromthe very beginning of use of
the holding jig in the 15 Rem cal strengthening
process, the surface of the holding jig is to be nmade
of a netal possessing an alkali netal elenent. Wen a
gl ass substrate is subjected to chem ca
strengthening enpl oying a holding jig made of such the
cont a nat,i on_caused b forelgn matter of a_.
FRbhpan SO &8 RGOSHF it i i iRUTERRPDPEehe dhpil ding
degr adat i.on of of the chem cal strengthenln

J38I 4t i o k&ean“aﬁesé’fb@ PRAPDI RRIPESNGE BRI flimeismetake
but al so the hol di ng itself na%

g% ﬁ‘é 2' gzﬁ]%gl ﬁeglﬂi fuo%%‘é%fsw@ aff EP}Ré??é‘?l%t%ﬂ’ chemica

nlfl Furt her 8radat|on of the holding jigis

SFﬁﬁ?%F T n%r?&‘p&ﬁﬁ%‘b‘ | Btjotdinhpricy 8@9eTRE Fealohs gnetal,
not knomn but the reason is presumably expl ai ned as
CGEE%T+?ERF°Qx9%ﬂﬁEdMH§nfﬁrﬁ%ﬂQhWﬁfﬁqrgOﬁlPtébem}ﬁﬁﬂglass
substrates is _imrersed in a chem cal_strengthening

SEEFUY H L ch R ek ony e8cinlbipibiech ﬁ@ﬁaﬂeﬂéﬁ8@$¥Qn|Qﬁyllfe
the holding jig with the chem cal strengthening

8otk %tr*?“&@th% GhTEBFPBERL YT St ioRh BNt adsheeaubBLigfited.

bei nglal kali netal -to-alkali netal in
Not only the surface of a holding jig but alsc the holding

jig itself may be made of a metal possessing an alkali metal
element. Further, degradaticn of the holding jig is
inhibited, and durability is improved. The reason is not
known, but the reason is presumably explained as described
below. When a holding jig fitted with glass substrates is
immersed in a chemical strengthening solution, chemical
reaction of a metal constituting the holding jig with the
chemical strengthening sclution at high temperature is
inhibited because of being alkali metal-to-alkali metal in
comparison to different material-to-different material.
Therefore, elution of material contained in metal
constituting a holding jig into a chemical strengthening
solution is inhibited. Since this elution is inhibited,
generation of foreign matter caused by the eluted material in

the chemical strengthening solution is inhibited.
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conparison to different material-to-different
material. Therefore, elution of material contained in
nmetal constituting a holding jig into a chenica
strengthening solution is inhibited. Since this
elution is inhibited, generation of foreign matter
caused by the eluted materigl in the chem ca
strengthening solution is inhibited. 16 Accordingly,
it is assunmed that contam nation caused by foreign
matter of the chem cal strengthening solution is
i nhibited, deterioration of life of the chem ca
strengt hening solution is_inhibited, and degradati_on
ASPOTRETY ditng S FgSRECd) BIFY ARNSATAAACE G0aA SR es
of the netal pqQssessi an al kali netal el enent

f
CPRRTHES 14T R BPPofhonital QEIGnIEPED)no a5pl uinf oS

.al | oy and faorth, .and hol ding jig can be_ produced
B %Sﬁ @)i%%?ﬁ&ﬁ?@FFﬁF.Ognl%%%éggﬁh€rEhFﬁécﬂ%nber
gtself const i uthg the, hol ding jig does not possess
S BRCT R e Sl Ut PENL R Lnh R 455 | GRfngegrAdklon of the
rovided. First, netal such as tool steel, pure iron,
hgh@%?%ulﬁﬂ|ﬁﬁna158rénF??%ﬁﬁ4nn a titaniumalloy, a
qﬁg esiun1a||o¥ zirconium | NCONEL HX (heat .
(¥4t 5t ant §paEPLEs Qbdine "RrekePOSSRENON agUgdkeli metal
SUS410,, SUS430 or the like is enployed for a
LSBT At lugdsd 2alishbstiEe wadd - -Hhyabioy hexdi-Al-Mn

netals is processed into shape
alloy and so forth, and a holding jig can be produced

employing the material. In cazes where the member itself
constituting the holding jig does not possess an alkali metal
element, the following can be provided. First, metal such as
tool steel, pure iron, pure aluminum, pure titanium, a
titanium alloy, a magnesium alloy, zirconium, INCONEL HX
(heat resistant special steel), Nickel, SUS304, SUS329,
SUS410, SUS430 or the like is employed for a substrate, and a
substrate made of any of these metals is processed into shape
cf a member constituting a holding jig. In the case of
selection of the substrate, it is preferable that thermal
deformation of the holding jig is to be avoided in
consideration of a ccefficient of thermal expansion. OfF
these substrates, SUS304 intrinsically exhibiting high
corrosicon resistance and excellent resistance to chemicals

is more preferably employed for a substrate. Next, each



of a nenber constituting a holding jig. In the case of
sel ection of the substrate, it is preferable that
thermal deformation of the holding jig is to be
avoided in consideration of a coefficient of therma
expansion. O these substrates, SUS304 intrinsically
exhi biting high corrosion resistance and excel | ent
resi stance to chemcals is nore preferably enpl oyed
for a substrate. Next, each 17 nenber constituting a
holding jig is processed enploying the

above-descri bed substrate to conplete an assenbly

ohRBL Oone LOORShol T LG 6 SVCLebeatly esling, d,
t | ut f
aﬁ%}%r%%%cﬁ%etdﬁgﬁ%%aapfﬁrgée Hiheen oy SEPERBEKeniTRrat -
b f KNGS . s
0SEE T aFHErGRT. rETe oRerieigBhY HERINg G Fovgipegd s
SR St%e@seemﬁm‘?‘;ﬁ%“ﬁ Bt G lERBSonnroapical
streq%ghenln%Paolutlon i s, brought into contact with a
Forét Plﬁ@negﬁﬁ HEFET CoRSEFROLY n§UBIHDI di ng
d an alk netal salt is attached onto each
bl o A PHLPRELIE 1o FORR (BOFRGaCRs L EPr | PFuTPRe
hQ|dI g is imersed in water, followed by washi ng
&r“?/]i #H 3 [ 6 RRent Revs FRintHitd DSedved s hand the

face of a
ding jig ig immersed in the chemical strengthening

solution heated to 360 °C. In such the way, the chemical
strengthening solution is brought into contact with a metal
constituting each member constituting a holding jig, and an
alkali metal salt ig attached onto each member constituting
the heolding jig. After this, the holding jig is immersed in
water, followed by washing and drying.

[0036] When the inventors observed the surface of a
metal member constituting this holding jig, it was to be
understood that an alkali metal salt dissolved easily in
water was not attached in the crystalline state onto the
surface of a metal member, and an alkali metal was firmly
attached onto a metal member via certain reaction on the
surface of the metal member to form a film. Hereinafter,
forming of a metal f£ilm possessing an alkali metal element on

the surface of the metal member is referred to as a coating



nmetal nmenber constituting this holding jig, it was to
be understood that an alkali netal salt dissolved
easily in water was not attached in the crystalline
state onto the surface of a netal nenber, and an
alkali nmetal was firmy attached onto a netal nenber
via certain reaction on the,gsurface of the netal
menber to forma film Hereinafter, formng of a
metal film possessing an alkali netal elenment on the
surface of the netal nmenber is referred to as a
coating 18 treatnent. In addition, in the case of the

above- desc ibeﬁ . Ihe coating treat t is conducted
SHF e Conp it ANGL EHE dSSERET §o5F G° HotRisheYa Gessatbed.
tthe coaIin% t%%atnent may be conducted in_the form of
IO EAREERE UL PR A 76 oF GoBBFSFéhg the
asgﬁgfliqg. E%Jther,_a chem cal strengthening
25 T0PT & SOndiBE AlBotUndhE E9rheRE FEeRbmenRt msve be
$%§ferabLy a_chem cal _strengtheni ng sol ution actual%x
CORAUGRTY iFe TR S6PEMNGT | F SORANSYE REPShitAtErem dwiding
,streq&%?enig% solution containing an al kali netal
I1DrPei RASeE"hdaBfe ROV thgRkent caleB$Eh Ritrangtgening
$&ass substrate, and the present invention is not
SPHHFHRY BN &BEHC [ B0RTIL e tEEAIRGEL FBatPrePR maye
preferably conducted at 20 C higher tenperature than
P RFaRIUPe COPME ARl chfRrEthendtde AL HERPR R EBIaklYO RO
enpl oyed actually_ in a chem ca
utilize a holding jig, but it may be a chemical strengthening
solution containing an alkali metal ion, which is usable for
chemical strengthening of a glass substrate, and the present
invention ig not limited thereto.
(00371 The coating treatment is 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 temperature of lesg
than 20 °C, chemical reaction of the surface of a holding jig
is accelerated during immersion with the chemical
strengthening solution in the chemical strengthening process,
and quality of the holding jig surface is gradually varied,
whereby no chemical strengthening of the glass substrate can

be stably conducted.

[0038] The metal film formed via a coating treatment

preferably has a thickness of 0.05 - 10 pum. This film
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strengt hening process. In the case of a tenperature of
less than 20 C, chem cal reaction of the surface of a
holding jig is accelerated during imrersion with the
chem cal strengthening solution in the chem ca
strengt heni ng process, and quality of the holding jig
surface is gradually varied,q whereby no chem ca
strengtheni ng of the glass substrate can be stably
conducted. [0038] The netal filmforned via a coating
treatment preferably has a thickness of 0.05 - 10 m
This film19 thickness can increase surface hardness
of the holdin order to prevent dust_ and, o
BbABR T il JGSREPR BUT 3O R diond: A P8, bahtiegiis in
al. so inhibit deterioration thereof during inmersion
OF{eh Theth e s AHERgRRRNF IR AHINRLIGR. IPReTRBRd g el
th t hi ckness of |ess than Q. no surface
‘de?u%s%lq's 3G CRE @i"l?‘Py lilrh’c:k?‘é;aé,jg@&er\%ﬁéﬁéwnn%herecf
deterloratlon during inmrersion in a chem ca
ANF F R G RSH G s dPU R aﬁefewloegtrqalﬁrtbﬁﬂéag saleporasén
of the thickness exceeding 10 gm defornation of the
the gcase cdudde Bhickness of ldws rabbal 0f DEnpm| tse| fyr foe
the jigis to be deteriorated. [0039] In cases where
haadie senizersuittiel bntdnsind =g, wherhbldhagdétericration
made of a nmetal possessing an al kali netal el enent,
duhen@bioverddeor ithed themicsibetmngthbaimgasolution can be

inhibited. In the case of the thickness exceeding 10 um,
deformation of the jig is caused by stress of the metal film
itself, and the jig is to be detericrated.

[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 sclution may not be conducted, but eluticn of
material contained in the metal constituting the holding jig
into the chemical strengthening solution can be more
effectively inhibited by the foregoing immersion.

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

strengthening process. When the inventors observed the
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strengt heni ng solution may not be conducted, but
elution of material contained in the netal
constituting the holding jig into the chem ca
strengt heni ng solution can be nore effectively
i nhi bited by the foregoing i nmrersion. [0040] A hol ding
jigis alternately imrerseds;pn water and a chem ca
strengthening solution repetitively in order to
chemcally strengthen a gl ass substrate enpl oying the
hol ding jig prepared as descri bed above in the
chem cal strengthening process. \WWen the inventors
erved th hol di n sub ected to _
h??g e A€ WRG: RRTRG it chse ShPBhEhE i TRpSthening
|ncr%ﬁﬁ ng f _thickness of .an %Ikall nmetal and
pfﬁﬁﬁ?%ﬁf FPPREIaPRaF TR ANFHEG T He® oFFb?$EﬁS§nﬁ§ﬂan

urface re not observe cayse_of this, thickness
2R o RrflobaR oo e T aUBRa PRERDOFERTRS o
I S not ased_t hough the repetitive chem ca
o%tY %ﬁﬁﬁlﬂﬁﬁ%ﬁ SHrb2eSs %?ekﬂﬂtz%?sﬁﬁﬁFGprl%RQ§Qﬁﬁ OEn&lis.,
|s resunaebly pmintai ned. As a cause of th
& ant At ERMELSBETRh &R (e ﬁHE§§c%f°%nt%ﬁ kqlding
netal firnly attached ontq a netal npenber
J¥Hrst Nt |1H§r§aﬁ813d’F]i’1‘§|u?1? FhedeReSifivecfranitahount
of thickness, it is assuned that the alkali netal is
strqngering PH@C‘E??%% al P s PRPECBE LAt athicknrea e

al kal i netal salt in the crystalline state is renoved
PrgsyaPly maintained. As a cause of the appropriate

thickness, when thickness of an alkali metal firmly attached
onto a metal member constituting a holding jig reaches a
certain amount of thickness, it is assumed that the alkali
metal is attached in the crystalline state of a salt, and the
alkali metal salt in the crystalline state is removed in the
subsequent water immersion process.

[0041] Accordingly, when a glass substrate is chemically
strengthened employing a holding jig compecsed of a member of
material made of a metal possessing an alkali metal element,
or fitted with a metal film possesgsing an alkali metal
element to cover a surface of the helding jig from the very
beginning of use of the heolding jig in the chemical
strengthening process, elution of the metal material to
contaminate the chemical strengthening solution through the

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



subsequent water inmersion process. [0041]

Accordi ngly, when a glass substrate is chemcally
strengt hened enpl oying a holding jig conposed of a
menber of material nmade of a netal possessing an

al kali metal elenent, or fitted with a nmetal film
possessing an al kali nmetal ehenment to cover a surface
of the holding jig fromthe very beginning of use of
the holding jig in the chemi cal strengthening
process, elution of the nmetal material to contam nate
the chem cal strengthening solution t hrough t he

ol 9, can be inhjbjted. he result, foreign .
aBorEaPd Apdh B%Re! BIbRHES: L% B clBRYEbta ES Hrain
su t o obtai an excel |l ent gl ass substrate.
RBRRETTEE ety SPariors) Eurtlesy Sited Sratibn of the
con tltutl a hol d S S ressed durabilit
g PR e A S L e % AR S3850s Siipgressdd
exch e fr n of the, holdin can be reduced
dwiﬂ@t fxe)gtﬂ“a PhoEns; ey %‘%’Ijﬂ‘f dgl a8Re erattée
can be i roved 0042] In_addition, the holdin
KGR HISEERYUR tFEFeh?l]a%lfH?eér’rgdéé&r PﬁeHeﬁ‘éF%ﬁgf Uﬂ?erEby
t he present_jinvention_can be applied for the wal
Pga?‘ﬁ‘g'a on ptfigtenceapt She eQﬂg%sr?erﬁW?&tFéﬁﬁ £8nspyr wnREoved.

chenj cal strengthenlng sol utign, brou i nt o cont act

[GPER t he chBNREAFE1R Y diitt BOAEAGTIsHL % the glass

substrate has been described here, but the present invention
can be applied for the wall surface in a chemical
strengthening tank to store a chemical strengthening
solution, brought into contact with the chemical
strengthening solution.

[0043] (Chemical strengthening sclution immersion
process)

In the chemical strengthening solution immersion
process, & glass substrate ig immersed in a chemical
strengthening solution obtained by melting a chemical
strengthening agent to ion-exchange an alkali metal ion on
the surface layer of a glass substrate into an alkali metal
ion in the chemical strengthening solution.

[C044] Examples of commonly known chemical strengthening

agents include potassium nitrate (KNO.), sodium nitrate
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[0043] (Chem cal strengthening solution inmrersion
process) In the chem cal strengthening solution

i mrersion process, a glass substrate is inmersed in a
chem cal strengthening solution obtained by nelting a
chem cal strengthening agent to ion-exchange an

al kal'i metal ion on the surtgce |ayer of a glass
substrate into an alkali nmetal ion in the chem ca
strengt heni ng solution. [0044] Exanples of comonly
known chem cal strengthening agents include potassium
nitrate (KNG3), sodiumnitrate 22 (NaNG3), potassium
car$§nate %KZCIB) and so forth. These are used singly
U5 - c SREPAEEIBC RIS (8Pt @Bk PRAECTEN oo MBpsR are
gr&deternined,annunt,of the chem cal strengthening

VR U T Y STcAEr GRBRIRA HL UhaHittaPtsLRRRYL HetR g ndsank,
@nd lted via heat to prepare a chem cal

[€9%2hgt henfnBredofeimiciEd PHOUREAPT nte cthrstiaddre of

the chem cal strengthening solution is preferably 280

SLrp- RN AW SROMELOPr BF FRAFIGEBGR 2 ghenesah sixEpgithening
i on-exchangi ng speed, Tg (glass transition

tarhp 14t meg»)tegf vaagheds wuserare anahewicabrstrengthening
Reacti on speed of ion-exchange is not too slow, and

SQHY P Tof ?ﬁ% Brasins (IssPeapeurs abt thefdhpariced by
setting the tenperature on the high tenperature side

S?{ﬁﬁﬁﬁhqq%ﬁﬂtFOﬂBtBBG is preferably 280 - 66C °C, and more

preferably 300 - 450 °C in view of ion-exchanging speed, Tg
(glass transition temperature) of a glass substrate and so
forth. Reaction speed of ion-exchange is not too slow, and
shape of the glass substrate is not influenced by setting the
temperature on the high temperature side (upper limit) to 300
~ 450 °C lower than glass transition temperature Tq.

[0048] A duration to immerse a glass substrate in a
chemical strengthening solution is preferably 0.1 - several
tens of hours. Heating is preferably conducted in advance
before immersing the glass substrate in the chemical
strengthening solution, as described in the present example.
When heating the glass substrate in advance, temperature of
the chemical strengthening solution is not excesgively
lowered during immersion in the chemical strengthening
solution, whereby chemical strengthening can be conducted

efficlently.



- 450 C lower than glass transition tenperature Tg.
[0046) A duration to imerse a glass substrate in a
chem cal strengthening solution is preferably 0.1 -
several tens of hours. Heating is preferably
conducted in advance before imrersing the glass
substrate in the chem cal stgengthening solution, as
described in the present exanple. Wen heating the

gl ass substrate in advance, tenperature of the

chem cal strengthening solution is not excessively

| owered during imrersion in the chem cal strengthening

Ecrss "5F ERIGRIEE . HOSHRL Yol 1over
PRSI SRR B g TE ", groce

| ayer of a .glass substrate into a netal ion i
2h &

al kal i in
LEYEE Bhetn TS CPBRGERER MR APUE AT STBF 1 f @Bl 37 1 The
%he, %gpngxina e _r.ange ﬂf b - 15 min relation to
APt red® ngf SPHEt s HFFLErabPLyaht FRluced
time of a polishing process. [0048] (Water inmmersion
APPHRETY) L AT RebsT ny® auylids sedalbéprate improved
chem cal strengthening solution, the glass substrate
strengmersiedlien glagtesubst prtderand redenky tirevet tde
chem cal strengthening
polishing process.
[0c48] (Water immersion process)

After immersing a glass substrate in a chemical
strengthening solution, the glass substrate is immersed in
water in order to evenly remove the chemical strengthening
sclution on the surface of the glass substrate continuously.
Since 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 partialily accelerated. Thus, since the chemical
strengthening can be evenly conducted, strength can be evenly
applied to the glass substrate.

[0049] The higher the temperature of water for
immersion, a chemical strengthening seolution 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



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 immersing the glass substrate entirely in
water, the chem cal strengthening is not partially
accel erated. Thus, since thgschem cal strengthening
can be evenly conducted, strength can be evenly
applied to the glass substrate. [0049] The hi gher the
tenperature of water for imersion, a chem ca
strengthening solution and crystalline material of a
salt constituti the_chem cal_strengthening, solution

“SEF G UATTCENTS P oREUREAo P Burt BB of 3¢

| ass substrate in the shorter riod of time. _Such
a?fﬁ%Sf%ﬁf%@&FSﬁP&Fera{b@lrﬁ&éoa PEPRISRTIE &1 528 100
at nospheri c. press A duration of inmersing

S fE ke iR et At SPagTyOhe FesEd ondn the
second. In the ,case_of the duration of |ess than one

CRIT M, Fhe MERiCdan OEtJr%‘T'thtH?m PGesBPEPRON # eTREHS 3N
a glass substrate, resulting in strengthened

= SERLHTLAR ERBMRSIOD & PeRGE NEWPREE Rt ut i on
on the glass substrate can not be sufficiently

TR lfhécﬁﬁBEFhFFﬁ¢t“?ﬁvﬁqqﬁﬁsf8?“Fﬁn%?%|?ﬁﬁm%Q?l
water is not specifically limted, and it may be

S BF PRI NG, SHAUE P o IR it FuRsbFape oRRR (1 o

sufficiently removed. The upper limit of time for immersion
in water is not specifically limited, and it may be arranged
to be get in consideration of preoductivity.
[00501] In addition, in order to relax temperature
difference in such a way that cracks and traces of cracks of
a glass 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 cool the glass substrate between the
chemical strengthening solution immersion procegs and the
water immersion process.
[0051] (Glass substrate)

Chemically strengthened glass gubstrates are not
specifically limited, but usable examples thereof include
soda-lime glass containing silicon dioxide, godium oxide or

potassium oxide as a main component; aluminosilicate glass
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[0050] In addition, in order to relax tenperature
difference in such a way that cracks and traces of
cracks of a glass substrate are not generated in a
wat er i mersion process because of the tenperature

di fference between water and a chem cal strengthening
sol ution, provided may be ajgcooling process to coo
the gl ass substrate between the chem ca

strengt heni ng sol ution i mersion process and the

wat er i mrersion process. [0051] (d ass substrate)

Chem cal | y strengthened glass substrates are not

ecifically limted, g sahl e exanpl es t her eof
CPRETHIE St B glde %%mna *3BP; 0BrRH O GeX. Na
sodj um oxi de .or ot assj um oxi S a main conponent;
“B1 i 14 cghBeaest! et i s 3e e Lase Dotitfeim

m num_oxi de qr F - Li,) as a_main

ofﬁ onéﬁﬁJ‘%%¥5H°§§%?céfiﬁiﬂ%%ﬁﬁs=lFﬁﬁhbﬁm Fide = aluminum
Sl||COﬂJ§:OXIde basg glass Iithiun1ox1de - alum num
%k iUe -2 NiHT T AIgFOLE dR2 Rl il 3fsds an aﬁdOR"oalumlnum oxide
alun]nun1OX|de - silicon dioxide based glass (R

ML ¥ePT §1ogidgabasaflaalats i qmMaxi B8, FFt@miBaN. and
oxi de or such may be added into a glass material

2 L HeTEgH C{"G@?Z] EThandyy opkds iy FH& sMRYbRe radded sindet a

also limted. The nmethod of the present invention can
g%%s%mq%al thereof.
[0052] The size of the glass substrate is not also

limited. The method of the present invention can be applied
for 2.5 inch disks, 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 mm thick disks, 1 mm
thick disks, 0.63 mm thick disks and disks thinner than the
0.63 mm disks. Since the glass substrate of the present
invention is strengthened by a chemical treatment method, the
present invention is suitably applied for thin glass
substrates,

[0053] As to the glass substrate provided in a chemical
strengthening process, surface 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 roughness of 10 nm or less

(Rmax; largest height} and another surface roughness of 1.0



for 2.5 inch disks, 1.8 inch disks, 1 inch disks, 0.85
inch disks and disks smaller than the 0.85 inch
di sks, and al so be applied for thin-type di sks such
as 2 mmthick disks, 1 nm thick disks, 0.63 mmthick
di sks and di sks thinner than the 0.63 nm disks. Since
the gl ass substrate of the pgesent invention is
strengt hened by a chenical treatnent nethod, the
present invention is suitably applied for thin glass
substrates. [0053] As to the glass substrate provided
in a chem cal strengthening process, surface

and surface roughness

rou?hfess &%ﬂthe mai n. surface E

"8t he" Bhd FPacEPEFEi DARAry HG9Ss FEEERFE aF PYI ISR R ded,
but. t he i n _surface of fhe ass ubstrate

PRTRRE AP IS £o0h: PAEG. Toudh 0es SIRST 0P TR B2t ss
(Rmax; | argest height) and another surface roughness

PHELaraP b hammPoFurésse (reudhnafse RipKnetafefhige Swrf.aced
roughness). Further, the end face portion of the

agbEssr substacat eoupheées dabd ywihas ca@alsur bageuh PUGIHRRS She
Rmax of 0.01 - 1 m and another surface roughness Ra

s@f féedWE tHe §1aesVBEPstRere Hiviidge nebnt Q@b;ﬂé@@éd to a
substrate having been subjected to a polishing

pdl BSimNtt e rébafl €3l bNe®idLNGL ReRedgt Bensdl ! €40t heni ng
| ayer is possible to be evenly forneg. [ 00541

st Reepi g e ER) is possible to be evenly formed.

[0054] (Recording medium)

Next, a recording medium fitted with a glass substrate
for the recording medium, which hag been described so 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. 4 shows an oblique perspective view of a
magnetic disk. Magnetic disk M is one in which magnetic film
2 is directly formed on each of the surface of circular glass
substrate 1 for a recording medium. Examples of the forming
methed of magnetic film 2 include a method of forming the
magnetic film by spin-coating a thermosetting resin in which
magnetic particles are dispersed on a substrate, a method of

forming the magnetic £ilm via sputtering, and a method of



Next, a recording nediumfitted wth a glass substrate
for the recordi ng nedium which has been descri bed so
far, wll be described. Durability and high recording
density are realized by utilizing the glass substrate
for this recording nedium The recording nmediumwl |
be descri bed below, referripg to a figure. [0055]

Fig. 4 shows an oblique perspective view of a

magneti c di sk. Magnetic disk Mis one in which
magnetic film 2 is directly fornmed on each of the
surface of circular glass substrate 1 for a recording

di |l es.of .t f i t hod_ of ti
R R TERE ST et hoh B rOACAG RS PRAGHED! o T ARver
i h-coat] t tt , ' i n_whi ch
Rt o RarE B B8 hred et S0y BReRe sBherriy £-3 -
net hod of forningtthe magnetic filmvia sputtering,

land' fEthddYsr 27tairetihig (wathaghBYi 02| nthdcgkness of
el ectrol ess plating. The |ayer obtained via
ropFnlicdhatding Rassaumhi akkheds dhyeeughtyifed vid. 2 m
the | ayer obtained via sputtering has a thickness of

eIé&Eﬁﬂﬁééﬁ-%&atiggoﬁaénaﬁﬁﬂﬁéﬂﬁéshaﬁgrrQQéﬁiﬁe@.M%abéL]_pm.

el ectrol ess plating has a thickness of Toughly

Ti@e ]fir@m f-g}%atciibm I: {'Pféc'i Qﬂltcazriﬁi g?ggFérJ\.’ﬁg a?z?&net eercittﬂr?:%ess

and el ectroless plating 1s pref e Tnviewo

pidd M AREi08 888 N 9N 1 £8CQr dhRg H8081 F)ormation and high
recording density.

[0056] Magnetic materials used for magnetic films are
not specifically limited, and commonly known ones are usable,
but Co exhibiting high magnetocrystalline anisotropy is taken
as a base to acquire high coercive force, and the Co system
alloy in which Ni and Cr are added is preferable in order to
adjust residual magnetic flux density. Examples of the Co
system alloy containing Co as a main component include CoPt,
CoCr, CoNi, CoNiCr, CoCrTa, CoPtCr, CoNiPt, CoNiCrPt,
CoNiCrTa, CoCrPtTa, CoCrPtB, CoCrPt8i0 and so forth. A
multilayer structure in which magnetic films are sandwiched
and isolated by non-magnetic films (Cr, CrMo, CrV and so
forth, for example) to make noise reduction may also be
utilized. Examples thereof include CoPtCr / CrMo / CoPtCr,

CoCrPtTa / CrMo / CoCrPtTa, and so forth. A granular
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[ 0056] Magnetic materials used for magnetic filns are
not specifically limted, and commonly known ones are
usabl e, but Co exhibiting high magnetocrystalline

ani sotropy is taken as a base to acquire high
coercive force, and the Co system alloy in which N
and Cr are added is preferahke in order to adjust

resi dual magnetic flux density. Exanples of the Co
system al l oy containing Co as a main conponent i nclude
CoPt, CoCr, CoNi, CoNi Cr, CoCrTa, CoPtCr, CoN Pt,
CoNi Cr Pt , @MORﬁCMHTm CoCrPtB, CoCrPtSi O and

so forth., A tllaxer structure in which magnetic

S??Vﬁ%”%?é”% f'cRednebhhg Radiislsd H?dﬁoﬂfngﬁné@?c FeCo,
ci%; gv andcil forth, for exanple)

Cﬂ%"k%t qiiet 6ﬁpﬁ’é§/e |ib HECTGERPRS BYC %ﬁ‘rpﬁcé%md

thereof i ncl ude CoPt Cr CM / CPtCG, CoCPtTa /
EEPMR 1+ B0t PASCERd §’6 F1Face GRahil aysoen, SlOzr BN or
structure in which magnetic particles nade of Fe,

g, OthgIN TRy Fheyehoge éi‘?ﬁ%’ﬂé%eéiea‘af:ﬁréah%rf“%éﬁiéq de

filmfornmed froma ferrite system an iron-rare earth
usykize - SFeptheRr orhe dipdRetdchéi IpnadY these be utilized in
above-descri bed materials may also_be utilized.
Yrthet? MeREGnEYPE FTIWMEE Aes8°Bealidi #ip¥pqnflicular
any of an_in-plane type recording nethod and a
t¥Eﬁ;ﬁﬁﬁﬁ§ﬂﬂW%'meFPB€ recordi ng method. [0057] A

| ubri cant naX be thinly coated on the magnetic
[0057] ubricant may be thinly coated on the magnetic

film surface in order to improve sliding of a magnetic head.
As the lubricant, provided is one in which a liguid lubricant
such as perfluoropcelyether (PFPE) is diluted with a freon
based soclvent.

[0058] An ﬁnderlayer and a protective layer may also be
provided, if desired. The underlayer provided for a magnetic
disk is selected depending on the utilized magnetic £ilm.

The underlayer is 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 preferably a
single piece of Co and a Co alloy in view cf improvement of
magnetic properties. Further, the underlayer is not always a
single layer, and a multilayer structure in which identical

layers or non-identical layers are laminated may be allowed



filmsurface in order to inprove sliding of a magnetic
head. As the lubricant, provided is one in which a
liquid lubricant such as perfluoropolyether (PFPE) is
diluted with a freon based solvent. [0058] An

under| ayer and a protective |layer may al so be
provided, if desired. The uggerlayer provided for a
magnetic disk is selected depending on the utilized
magnetic film The underlayer is nmade of at |east one
selected fromthe group consisting of C, M, Ta, Ti,

W V, B and Al as non- nmagnetic netals, and Ni. In the
case of. a netic film containing Co as a main
EgRpdfe . ey ST IR g SBPy MAICRI RS HAEEE GReco

da Co alloy in view of inprovenent of _nmagnetic
g ke S TR EEREr WAL F ATHS 2PBPLF s HOLIaE VA T
si,ngl e I%yer and_a nmultilayer structure in which
CF (fettq c 41T/ Gy e FEA L Cho M3 e (iMRal NEAYLFEY a%d so forth.
éfu%nated nag be allowed 29 to be utilized. Exanples
[299°%he undEBFRERLTS IRfVithG PRELSREITT | st & papyeBt wear
whi ch n%y be usable include & /C, C/C M, C/CV,
aR{ FIECSIPALECPRBRE N A Tigng dngludefdréh. layensg Cr
Exanpl es of the protective layer to prevent wear and
aLRY OSYET oft ﬁﬁﬁgﬁ?i T me iSRePaRelydcide dlasfer & COr
all oy layer, a carbon |ayer, a carbon hydride |ayer a
ZIXGALT d94Y&Fer @ 815113 cvey endafd oYty t FheThese

protective layers, together with underlayers, magnetic films
and so forth can be continucusly formed with an in-line type
sputtering apparatus. the protective layer may be a single
layer, or 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 layer,
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 layer, a silicon dioxide
(8i0;) layer may be formed by coating one, in which colloidal
gilica particles are dispersed in what tetraalkoxy silane is
diluted with an alcohol based solvent, on a Cr layer, and
further by baking it.

[00B01 As one embodiment concerning a recording medium,

the magnetic disk has been described as explained above, but
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protective |ayers, together with underl ayers, nmagnetic
filmse and so forth can be continuously fornmed with an
in-line type sputtering apparatus. the protective
| ayer may be a single layer, or a nultilayer
structure in which identical |ayers or non-identica
| ayers are | am nated may be,gllowed to be wutilized.
In addition, a different kind of a protective |ayer
may be formed on the above-descri bed protective |ayer,
or the above-described protective |ayer may be
replaced by a different kind of a protective |ayer.
or_exanple, in place of the above-described
CBF GFECTI VS AFEHiNaLe] B o TehteR FBeTesh o3 agkasamay
be formed by coating one, in which colloidal silica
SHRFETRT S Hr &hgi BpereRl inventden erraal koxysablafor s
diluted with an al cohol based solvent, on a Cr |ayer,
ML CIWMINEL By-ohdki ARtital [(Pode| aps srefentlpdi ment
concerning a recording medium the magnetic disk has
been descri bed as expl ai ned above, but 30 the
recording mediumis not limted thereto, and gl ass
Fates of the present invention are also usable
for . magnet oopti cal disks, optical disks and so forth.
[EB&WPLE [ 0B¥3PExahpl e 1 SUS304 was utilized for a

substrate, and a conponent
SUS304 wag 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
metal component, and further pure water, employing an
ultrascnic cleaner. A chemical strengthening agent in which
NalNO; and KNO; were mixed in a weight ratio of 1 : 9 was
subsequently charged in a chemical strengthening tank to
immerse the holding jig in a chemical strengthening solution
heated to 360 °C, followed by washing via immersion in water,
and drying.

[0062] Next, as a glass substrate to be chemically
strengthened, prepared was an aluminosilicate glass substrate
having an outer diameter of 65 mm, an inner diameter of 20
mn, and a thickness d of 0.635 mm, produced up to after the

outer circumferential end face processing along with the



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 conmponent. Next,
assenbl ed holding jig 30 was sufficiently washed with
a cleaning agent for a netal conponent, and further
pure water, enploying an %&rasonlc cl eaner. A
chem cal strengthenlng agent in which NaNO3 and KNO3
were mxed in a weight ratio of 1 : 9 was
subsequently charged in a chem cal strengthening tank
imrerse the holding jig in a chem ca
str henln solution heated to 360 C, foll owed by
nSBSTIT NS TGRSR offti Fidatlor  ThaRel 2 5 HRECTROGE2}eTe
Xt, as a gl ass substrate to be chemcally
S%?‘F%‘?ng“tfhawé’gﬂdwap%%dtw%% GheRésl| earengfitassing in
substrate haV|ng an outer dianmeter of 65 nmm an inner
F AT S SH0Fifm 2and a thi ckness d of 0.635 mm
roduced up _to after the outer circunferential end
[§oR3 proceggFﬁﬁ oy WIeESt RELSIratifmAtRIad ilsgholding
process in F|% 1. These 25 substrates were stored in
138 il d19F§ iegted EandeRt” EHeniP€aRnSer eHlgeYieve TRy dimmersed
,accordance with Fig. 2. [0063] After the 25 gl ass
1R b sttes ls eorengt hemnglisrd utiteg 80 wbb entraties 13
350 Cin advance, they were immersed in a chemca
RNt FERIERG LEEN4BY ROGET 115 WiHLADt HaNOA and KNO; were

mixed in a weight ratioc of 1 : 9 was charged in a chemical
strengthening tank to prepare a chemical strengthening
sclution having been heated to 330 °C
[0064] After immersing those in a chemical strengthening
solution, the glass substrate accompanied with a holding jig
was immersed in water at 60 °C for 5 minutes, followed by
drying. After this, the glass substrate was removed from the
holding jig to observe presence or absence of foreign matter
on the glass substrate surface employing a microscope.
[0065] Example 2

An Al-Li alloy 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. After this,
similarly to Example 1, 25 glass substrates stored in holding

Jig 30 were chemically strengthened to observe presence or



chem cal strengthening agent in which NaNOG3 and KNO3
were mxed in a weight ratio of 1 : 9 was charged in
a chenmical strengthening tank to prepare a chem ca
strengt hening solution having been heated to 330 C
[0064] After imrersing those in a chem ca
strengthening solution, thg,glass substrate
acconpanied with a holding j1Ig was imersed in water
at 60 Cfor 5 mnutes, followed by drying. After
this, the glass substrate was renoved fromthe
holding jig to observe presence or absence of foreign
natt er t he gl ass_substrate surface enploying a

“H OIS W OTO S EXGRTE Sion7 LASSL FUAFF By LRt face

jlized for, a substrate, and a conponent

ut
SN U Y HEPGPRG jig 30 to hold a glass substrate

ého in Figs. 3a and 3b was prepared. After this, .
[Q99%) ar1y FE2BREApte 1, 25 glass substrates stored in
holding_ _jig 30 were chem _cally strengthened to
obserbAﬂFégeﬁ&éO%rw%%‘“QﬂiﬁﬁﬁéefBF ROP YT FR 1t AR
the gl ass substrate surface enploying a m croscope.
COTRIBEI BEsIe FRtART Aretding 119¢@ wéstat Pldedl IS
substrate, and a _conponent constituting holding jig
S 1R Yo | ¥y R Rs EL98 ub%t radtce 3n R PrRePaERd- 3303ddnghiig

was prepared. Holding jig
30 was assembled employing this component. Next, assembled

helding jig 30 was sufficiently washed with a cleaning agent
for a metal component, and further pure water, employing an
ultragonic ¢leaner. After this, no immersion in a chemical
strengthening solution, which was conducted in Example 1, was
carried ocut.
(60E7] After this, similarly to Example 1, 25 glass
substrates stored in holding jig 30 were chemically
strengthened to obsgerve presence or absence of foreign matter
on the glass substrate surface employing a microscope.
[00€68] Comparative example 1

AS a comparative example, 25 glass substrates stored in
the holding jig were chemically strengthened to cbserve
presence or absence of foreign matter on the glass substrate
surface employing a microscope, similarly to Example 1,
except that no chemical strengthening solution immersion was

conducted after assembling holding jig 30.




30 was assenbl ed enpl oying this conponent. Next,
assenbled holding jig 30 was sufficiently washed with
a cleaning agent for a metal conponent, and further
pure water, enploying an ultrasonic cleaner. After
this, no imersion in a chem cal strengthening
sol ution, which was conductgg in Exanple 1, was
carried out. [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
rface enpl.oyi a microscope. [0068] Conparative
[éiﬁéﬁle 1n259écggﬁﬁﬁggtive exanpl e, 25 gl ass
substrates stored in the holding jig were chemcally
st r edgt REREHTL B8 obSER 1R Wﬁﬁ&§§n€g BrIddpSR R Yrate
foreign matter on the glass substrate surface
¢ fo‘a‘%ilﬁ’g SYTRTEFB8RBPel D T3l & FrepPERakpl Bxample 2 and
except that no chem cal strengthening solution
E’F%f?%fesi%r‘i“a\ﬁaé’omé‘éﬁﬁﬁc‘t’b'ah &t erongSenb| Fage ko dixggy @f a
30. 33 [00691 (Conclusion) An anmpbunt of foreign
IR STURFCTRLE A8sCITPRYRGE 2@aRileal | yard righgytawmed of
in each of Exanple 1, Exanple 2 and Exanple 3 was
Eesemisht SBtkieEh ianCarpirdtbie feresrdn Aaveaerlafger tglaasshat
~substrate in Conparative exanple 1, and the anount of
in any of Example 1, Example 2 and Example 3. When the

amounts of foreign matter attached onto the glass substrate
in Examples 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 2,



foreign matter in Conparative exanple 1 was |arger
than that in any of Exanple 1, Exanple 2 and Exanpl e
3. Wen the anounts of foreign matter attached onto
the glass substrate in Exanples 1 - 3 were conpared
to each other, Exanple 2 exhibited the small est

anount of foreign matter, and Exanple 1 exhibited the
same anount of foreign matter as that in Exanple 2

34 SCOPE OF CLAIMS 1. A nethod of manufacturing a

gl ass substrate for a recording nmedi um conprising the
step of: conducting a chem cal strengthening process
by which a glass substrate held by a holding jig and
the holding jig are Fﬁﬂ%@s%ElQQﬁQ&%henica
strengthening solution, and a 1st alkali nmetal ion on
a surface of the glass substrate is substituted by a
2:d alkali. netal ion having a |arger ion dianeter

Lt han % MRtReE Phe™IBHERF AT INGEL AlapEnsebRE B RGN a

t he chem cal strengthening solution, wherein the
TROPEEHY TG ieBhsPrBESs Angreife St ®dterial  nade of a

metal conprising an alkali metal elenment. 2. A method

of MERIAEtdFPng ahgriesl firsnoshentoy progesorigi ndpich a

nediun1conprising the step of: conducting a chem ca
JErFergitRiate peéceby dyhokligly 4ig and the holding jig are
immersed in a chemical strengthening solution, and a 15t
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,



gl ass substrate held by a holding jig and the hol di ng
jig are imersed in a chem cal strengthening
solution, and a 1st alkali metal ion on a surface of
the gl ass substrate is substituted by a 2nd al kal
metal ion having a larger ion dianeter than that of
the 1st alkali netal ion cogtained in the chem ca
strengthening solution, 35 wherein the holding jig
conprises a netal filmconprising an al kali netal
el ement to cover a surface of the holding jig from
the very beginning of the chem cal strengthening
process. 3. The nethod of Claim 2, wherein the netal
fil mergipetaf £P1dTDIHEd SPRRT 1BRfe? TR b ik
metal filmin_the chem cal_ strengthening solution. 4.
CORE IEHo G0 £ LERAR nTSE B} eslemﬁ!ér %Pn CPHRT nt Brrfaqemafaghe
a thickness of 0.05 - 10 m | ass substrate for
hal $ibridiond TRBdFBf ‘é%ﬂprl?ﬂﬁlﬁ@‘lﬁ‘ﬁeo gFheschemseatat e
prepared by the nethod of any one of Clains 1 4. 6. A
S Y B IS e 8F BREE®Npri sing a magnetic fil m provided
on a surface of the glass substrate for the recording
medi um of C ai mb5.

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

solution.

4 . The method of Claim 2 or 3,

wherein the metal film 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 any one of Claims 1

- 4,

6. A recording medium comprising a magnetic f£ilm provided
cen a surface of the glass substrate for the recording medium

of Claim 5.

7. A holding jig to hold a glass substrazte in a chemical

strengthening process by which a glass substrate is immersed



7. Aholding jig to hold a glass substrate in a
chem cal strengthening process by which a gl ass
substrate is inmmersed 36 in a chenical strengthening
solution, and a 1st alkali netal ion on a surface of
the glass substrate is substituted by a 2nd al kal
metal ion having a larger igp dianmeter than that of
the 1st alkali netal ion contained in the chem ca
strengt hening solution, the holding jig conprising a
menber of material made of a netal conprising an
al kali netal elenent. 8. A holding jig to hold a gl ass
.Substrate in a chen;cal st rengt heni n progess by .
R P € “EEBSE PRRERY & dPfnR gl aiast mecal
.Strengt hening solutjon, and a 1st alkali netal ion on
10 U RPN 8T gF B sT R 1T TAS e bB sEYP St BEM A by 2
2nd_alkali metal ion having_a larger ion dianeter than
2that*aot PR ST PRIFPINBL BFFITN BhCdPREFnthpe that
chem cal strengthening solution, the holding jig
Ok oM i'si Myt RR et™atali ERPCORPFE SH9MY 1dh thel kKREMifel al
el enent to cover a surface of the holding jig from
SErRIGAISP g iSARR§OBf use of the holding jig in the

chem cal strengthening process. 9. The holding jig of
d aiﬁm§,h@?ﬂlng jig comprising a member of material made of

a metal comprising an alkali metal element.

8. A holding jig to hold a glass substrate in a chemical
strengthening process by which a glagss gubstrate is immersed
in a chemical strengthening sclution, 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,

the holding jig comprising a metal film comprising an
alkali metal element to cover a gurface of the holding jig
from the very beginning cf use of the helding jig in the

chemical strengthening process.

9. The holding jig of Claim 8,




wherein the netal filmconprises a netal filmforned
by imrersing the netal filmin a chem ca

strengthening solution. 10. The holding jig of Caim
8 or 9, wherein the netal filmhas a thickness of 0.05
- 10 m 37

wherein the metal film comprises a metal film formed by

immersing the metal film in a chemical strengthening

solution.

10. The holding jig of Claim 8 or 9,

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



