TI TLE OF THE | NVENTI ON Met hod of producing flat pane
di spl ay BACKGROUND OF THE I NVENTION 1.Field of the

I nvention The present invention relates to a nethod of
producing FPD (flat display panel) having a chenica
polishing step using a hot-nelt sealing nmaterial.
2.Description of the Prior Art The termflat pane

di splay (abbreviated as ."FPD' in this description)

j [ wi th display devices having swell
TI*ﬁ%ﬁﬁfgr%%cgﬁgéﬁﬁiéﬂn tube of CRT display. Qutstanding
features of FPD are snmal . depth and space saving and
hav#ﬁﬁﬁﬁﬁy %é&??oé?F%%% %%%EIB?nﬁgngF?piﬁH as such,
liquid crystal display, plasma display, organic EL

di splay and the |i ke have been brought into practica
use. Anpong FPDs, liquid crystal displays, in
BA?KERQQNPE&% il 1 Wi despread, not only as a TV

receiver set, but also as a display device for nobile
1. Bilekt o cthe chmpeantionievi ce or the like. By the way,
for responding to the demands of reducing weight and
t hi Akreegsresferiti duivebrdriyst adelditsy &y samethbdd off producing
chem cal polishing a | am nated gl ass substrate
FPx@fidbictdi $pmbay paneqyi Haclingtakhdmipladypabishingatep using
possi bl e has been favorably enployed in recent years.
a hbr-eeIorsespac fdte@idirst and a 1 second gl ass

substrates 60, 60 provided with a plurality of
2 .Description of the Prior Art

The term flat panel display (abbreviated as "FPD" in this
description) is used in contrast with display devices having
swell profile such as Braun tube éf CRT display. Outstanding
features of FPD are small depth and space saving and having no
swell in the display panel, and as such, liquid crystal display,
plasma display, organic EL display and the like have been
brought into practical use. Among FPDs, liquid crystal
displays, in particular, have become widespread, not only as
--a TV receiver set, but also as a display device for mobile phone
set, computer device or the like.

By the way, for responding to the demands of reducing
weight and thickness of liquid crystal display, a method of
chemical polishing a laminated glass substrate constituting a
liquid crystal display as thin as possible has been favorably

employed in recent years. To be more specific, a first and a



di spl ay panel regions PN PN are | am nated, and the
resultant |am nated gl ass substrate G. is dipped in
an aqueous solution containing hydrogen fluoride HF
whil e the periphery thereof is firmy sealed, to
effect chemcal polishing for thinning the substrate
(see Figs. 4 (a) and (b)). Advantageously, such a
chem cal polishing nethod realizes good productivity

because not only a plurality of display panels PN _
seppne ol Hes p?%@ﬁgéatéél PBet ﬁéePFPVBGFdaP@-é @ mlgwality of
_processing speed is realized than by nmechanica
digwlagpengl Fegines PNsi ncdN Asellaninated glaaskthe resultant
substrate G. can be nade as thin as possible,
1 amichth t € @ rpll a e rearid moft &s G Ler dipbedkiesan aghddughtserdlution
wei ght of display panel PN can be satisfied. In the
coraboirel npy dguirtdgem IfdtbeddesiRlwimidl eraher pat i e riashewpof is
resi stance to hydrofluoric acid, for sealing the
fimely pwrledf tide ffatthahethiglaas poubkstingf €44 thinning the
requi red, and conventionally, UV curable resin is

supsechias o i NgARtLr{a) aSsE (dppanese Patent
Application No. 2005-349714). D sadvantageously, such

seali A fId M1 F SBsde Ofchdini ST 3D L1 5ESHE hSthod

expensi ve, and orice It has cured, It'Is 1npossible to
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eref of S am nated glas substrate
R4S BRS SPPO BB SRR QA Ly Lo
a H?ghé% processing speed is realized than by mechanical
polishing. Further, since the laminated glass substrate GL can
be made as thin as possible, additional demands of smaller
thickﬁess and lighter weight of display panel PN can be
satisfied.

In the above production method, sealing materizl SE
having resistance to hydrecfluoric acid, for sealing the
periphery of the laminated glass substrate GL is required, and
conventionally, UV curable resin is used as sealing material
SE (Japanese Patent Application No. 2005-349714).

Disadvantageously, such sealing material SE made of UV
curable resin is expensive, and cnce it has cured, it is
impossible to repair a sealing defective part, if found
thereafter. Therefore, thickness of a laminated glass
substrate having just one sealing defective part could no longer

be reduced, and all of the plurality of display panels PN -



PN coul d be wasted. On the other hand, for avoiding
the problem of sealing defective part, an applying
anount tends to be large, and in this respect use of
UV curable resin greatly raises the production cost.
Further, the resin that is excessively applied wll
remain as a sharp edge after thinning of the gl ass
substrate (see Fig. 4(d)), and the treatnent thereof
is also troublesone. Fromthese circunstances, there
PNj goulfoRg WamkR@-for a sealing material which can
reduce production cost and allows repair of a sealing
def €@ phetothen hands Ger erveiding theeproblennpf ;ealing
the working efficiency, it is desired (1) to devel op
defestavenganti eanakpphy thg darsunbtterndsi te e tango) eind in
ray irradiation, (b) to exert sealing perfornmance by

thiecoeepeptnaseabfollVi cheabap eksliamgraiadd ylrasises the
substrate with a mni rum essential anpunt of

progptt Lohi oostandriedhd o, felgd | téaif thaspest £RBeskiGely
application. In particular, since a gap of the

appBiedaliad geasin s5RSEHAYD &igh S A% S HinmhPBeUthe glass
m it is necessary to consider characteristics and
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point 1nto account. e present | nventi on was devi sed

the above ideas, and it is an object of the
tréﬁﬁ%ﬁ%é@n to prOV|de a nethod of producing FPD (fl at

Lo S ARSI IR, R e or
seéﬁghg material which can reduce production cost and allows
repair of a sealing defect part when it is detected. In order
to improve the working efficiency, it is desired (1) to develop
a sealing material which does not require ultraviolet.ray
irradiation, (b) to exert sealing performance by secure
penetration into gap of laminated glass substrate with a minimum
essential amount of application; and (c) to facilitate
inspection after application.

In particular, since a gap of the laminated glass
substrate GL is as small as about 5 pm, it is necessary to
consider characteristics and an applying method of sealing
material while taking this point into account.

The present invention was devised based on the above ideas,
and it is an object of the invention to provide a method of
producing FPD {flat panel display) which is improved to securely

exert sealing performance, by using a minimum essential amount



3 of sealing material. SUMVARY OF THE | NVENTI ON In

order to achieve the above object, the present

i nventors acconplished a nethod of producing a fl at

panel display which includes the steps of: sealing a

gap fornmed in a peripheral lateral face of a

| am nat ed gl ass substrate which is nade up of two

gl ass substrates and a display device interposed

therebetmeeqé mﬁLh a hot-nelt sealing material; and
of 3SR HtrEr surface of the |aminated gl ass

substrate having the gap sealed with the sealing

material, by bringing it into contact with a cheni cal

olishing liquid containing hydrofluoric acid and
Smi%%% Bt@ gl ass substrate to a
predeterm ned thickness. Entire plate thickness of the
| amlmatcediay dus atibsevatthahikdve sokieieet et preaent
sealing step is preferably about 1.0 mmto 1.4 mm
inverdt oy dssoonel Jsledma arethedsofif peedubiéngoki §hahgpanel
step. As the hot-nelt sealing material, adhesives are
dispipiycallixh dsedudey tife adlegs v slkeaddinky adgapt dormed in
anbi ent tenperature curable, thernosetting, pressure

a peeiphbirve, Laesesl afd® O abl fmimdtedQfra8d subkeatate which
sensitive) adhesives, for exanple, hot-nelt adhesives
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interpreted in the narrow nmeani ng, and any materials

int'é%gd&oﬁeﬁgraﬁaﬁ%\éht,ywimta RXELAS1R HLOBISWAReD al; and
se f | uded.

ling effect are inc

polishing an outer surface of the laminated glass substrate
having the gap sealed with the sealing material, by bringing
it into contact wifh a chemical polishing liquid containing
hydrofluoric acid and thinning the laminated glass substrate
to a predetermined thickness. Entire plate thickness of the
laminated glass substrate which is subjected to the sealing step
is preferably about 1.0 mm to 1.4 mm, and may become 0.5 mm or
less after the polishing step.

As the hot-melt sealingmaterial, adhesives are typically
used, and of adhesives classified into ambient temperature
curable, thermosetting, pressure sensitive, rewettable
curable, and hot-melt (heat sensitive) adhesives, for example,
hot-melt adhesives are preferably used. Such adhesives should
net be interpreted in the narrow meaning, and any materials
having such adhesivity that exerts a predetermined sealing

effect are included.



4 In any cases, the sealing material of the present

invention is a thernopl asti c adhesive which nelts

under heating, and solidifies and adheres under

cooling. Preferably, the sealing material of the

present invention is in a colored state at normnal

tenperature. In this case, it is particularly easy to

detect a defective part by inspection after sealing

step. In the present invention, since the sealing

mat eARaRNpyasies afpblel s adgaion met e idef axf i thee paresent

and the sealing material has therno-plasticity, it
inmepthennes bethagaoplayt ielethitd migreafvhérh melts under heating,

solidification, and the sealing defective part can be
andepaliddfiefhanef axberes yinaigd [HOBIDRES e Piredle rafy)t the

of sealing material 1is sufficient for use, and the

sepl 0flyiid 08 LOBlofl Sheasksfsht AhvarkGldN 18 RGeRb1otE8 state
one that is visible even in a thickness of about 5 pm
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substrate is selected. As the colorlng agent
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Therefore, only a minimum essential amount of sealing material
is sufficient for use, and the production cost is reduced.

As a coloring agent, the one that is visible even in a
thickness of about 5 pum in correspondence with a gap of the
laminated glass substrate GL is selected. As thecoloringagent,
for example, green, red or black pigment may be used, however,
according to the examination of the present inventors, white
pigment was proved to be effective from the viewpoint of
visibility. It is particularly preferred to add green or red
pigment on the base of white pigment. White-base color
generated by mixing white and green or red in a ratio of 5 to
3: 1 is most effective in terms of visibility.

As the white pigment, Chinese white (zinc oxide),
lithopone, titanium dioxide, lead white (lead carbonate) and

the like are preferred. Titanium dioxide is particularly



the like are preferred. Titaniumdioxide is
particularly 5 e preferably used. Here, as a bl ending
anmount with regard to the hot-nelt adhesive, a

m ni mum anount whereby a part where an adhesive is
appl i ed can be visually observed even when the
adhesive is applied in a gap of 5 pmthick glass
substrate is selected. As described above, the

adhesj ve of the present ipyentjon contains
or&FRE e Totty BB, a8 gﬁ&wﬁ&mgnamﬁaﬁmw #'rdigra to the
adhesive is preferably from60C or gher and | ess
hotraalt 188keesing. nﬁr’@lf,‘}ll@fl@r apPynty wﬁheeséycla pegte™harg an
l ess than 90C, and nost preferably from 65C or higher
adhegsigesishappibed capehet Késyali¥nPhgepyrat even edien the
than 60C, sufficient sealing effect is not
adimestws ars lapricdledved abgapheffi Bgim pdiichigigist embstrate is
Furt her, when the softening point is too high,
selwetkedi ity of sealing process is inpaired. The term
softening point used herein refers to a val ue
neasAk €dshy ibed gigowaad thal hdheshod amtre pideent invention
conditions according to description of JAl (Japan

corftHBsd (A gl Shidy ofB8eCi Agrealent, AMefRImtdnind dinit of

measured by using an automatic softenl ng poi nt

theTBARHd Ntk %rﬁf@fefarbffeflaéﬁ‘%%eog ht BRel Sﬁﬁnétefgo(t/han

|nvent|on nel't vi scosl at nelt tenpérature o

1008, P %fdeF“es g p?%%gﬁﬁityo{;z'gg\ggst&”8{:‘9119{;{?&?3%&%%9 than
90°%f, angmosgg%fe re%g Y Qrom &5ec or'?:.gehérn%o less than 85°C.
When the softening peoint is less than 60°C, sufficient sealing
effect is not necessarily achieved by chemical polishing step.
Further, when the scoftening point is too high, workability of
sealing process is impaired. The term softening point used
herein refers to a value measured by a ring and ball method under
the conditions according to description of JAI (Japan Adhesive
Industry Association)~7. Preferably, it is measured by using
an automatic softening point measuring machine.

In the adhesive of the present invention, melt viscosity
at melt temperature of 180°C is preferably 650 mPa-s or less
(more preferably 400 mPa-s or less), and melt viscosity at melt
temperature of 80°C is preferably 300 m Pa*s or more (more
preferably 400 mPa-s or more). The manner of measurement
fellows JAI-7 and melt viscosity is measured by using a Brook

Field-type automatic viscometer (spindle No. 27, a rotation



preferably 400 nPas or nore). The manner of
measurenent follows JAI-7 and nelt viscosity is
nmeasured by using a Brook:- Field-type autonmatic
vi sconeter (spindle No. 27, a rotation 6 speed 10
rpm). The sealing material of the present invention
is adhered to the periphery of glass substrate in nelt
state, however, when the nelt viscosity at a nelt
temerature of 180C _exceeds 650 nPas, an internal .
SPRd JiaF PR cENReFeBLIBIJRRFC TR Ohddte Prefaat davestion
, as to obtain desired nmelt viscosity. On the other
is peieraghér the rerirbesyosftylass Suhstrataper malte sspte,
80C is less than 300 nPas, required sealing
howssrdmr mheoet heyme hotv ilsecedhiveaech melx peopesature of 180°C
tenperature range of e.g., chemcal polishing step.
exdaegin 668 mixeve pannt st ef nab dispillay geviceaesly bg pradoms when
and penetrability of sealing material, the sealing
heatatisragpl déd ddhasptesriaimdestired nast avvéSsobt ¢y i0h the
nmelt state ranging from 200 to 1000 nPas, preferably

otHoOhadld) Wwhed0@hePas ] tand seke tyPhef arablly tenpe3aluie of
650 nPas. If the viscosity is too |low, the sealing

80°08] 871 &4 s 49l s PR &, e % loftli R eldh Eggll.aﬁg glai'?'fSImgglge may

that the periphery of the gllass substrat annot
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material of the " present ntion, t e contai ni ng
polﬁ%’iﬁ%‘y %it%lps‘.UbSt ances such as paraffin wax, or
synthetic re are

sins such as thernoplastic resin

pre%%%%bkxeeé§€8'523393 g%aw LEgbgiiEQeoPaéggiigéCprocess
and penetrability of sealing material, the sealing material of
the present invention has a viscosity inmelt state ranging from
200 to 1000 mPa-'s, preférably from 300 to 800 mPa*s, and more
preferably from 350 to 650 mPa*s. If the viscosity is too low,
the sealing material deeply penetrates into the glass plate,
so that the periphery of the glass substrate cannot be suitably
sealed.

As the adhesive used as the sealing material of the
present invention, those containing paraffinic substances such
as paraffinwax, or synthetic resins such as thermoplastic resin
are preferably exemplified. Examples of the paraffinic
substances used herein include petroleum wax or natural wax
separated and purified from distilled oil or residue oil of
distillation under reduced pressure, or heavy distilled oil,

as well as blended products of thereof with resin, in particular,



subst ances used herein include petrol eum wax or

natural wax separated and purified fromdistilled oi

or residue oil of distillation under reduced

pressure, or heavy distilled oil, as well as bl ended

products of thereof with resin, in particular, 7

thernopl astic resin or the like. As the thernoplastic

resin, synthetic resin such as a copol yner of

et hyl ene and vinyl acetate, petroleumresin and
thegyaep ]l 28t sgee ae e ther ddkecands thetdhymidnleast s resin,

the chem cal polishing [iquid, hydrofluoric acid water
syridretiqi pegshydsethuasi ¢ acpdlymeanoéssthyileheckodi wgnyl

conponent can be exenplified, and it is used in a
aceionoentpalt roreurangg iy i frerddliye d saubst armr et dHareof can

wei ght, nore preferably froml1l to 35% by weight, and

be fandneYi fpiederably from1 to 25% by wei ght. Wen
concentration of hydrofluoric acid is nore than 45% by

vei gid tharcRintta0psRe8Hihg Tl &y azdramu@&i@da/@i@ Rater
effect arises that planarity of etched glass part is

coﬂﬂgﬁﬂiﬁ@hFQEoEﬁ%oﬂﬂJ@EiaQﬂgadME%bﬁf%hfQﬂﬁﬁﬁkﬁ?EbﬁBonent
of hydrofluoric acid is less than 1% by wei ght, an

cart e AGRBRSE ok 58 SPELL o e ol LARGoRRALIEH Lafging
pr i) dEGEt, R3°A08 DS g IR Mhon 1 5o
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Wheré]?%%tqiﬁ:%% rrachiuocr} osi:u (i'pyc?rsof ]I.Lllél(':.'l?cf: layc?{cil dies gn(\eggé aél(legn bX 5% by
weight, an etching speed is too large, and an adverse effect
arises that planarity of etched glass part is impaired. On the
other hand, when the concentration of hydrofluoric acid is less
than 1% by weight, an etching speed is too small and the time
required for etching is elongated.

In addition to hydrofluoric acid, at least one or more
kind of inorganic acid selected from the group consisting of
hydrochloric acid, sulfuric acid, nitric acid and phosphoric
acid may be included. From a viewpoint of preventing the
reaction product such as silicofluoride generated by etching
from adhering on the glass substrate, at least one or more kind
of surfactant selected from the group consisting of carboxylic
acid-based, phenolic acid-based, amidic, fatty acid

ester-based, phosphoric acid ester-based, sulfuric acid

ester-based, sulfonic acid-based, amirie-based, ether-based



from adhering on the glass substrate, at |east one or
nmore kind of surfactant selected fromthe group
consi sting of carboxylic acid-based, phenolic
aci d-based, amdic, fatty acid ester-based,
phosphoric acid ester-based, sulfuric acid
est er-based, sulfonic acid-based, am ne-based,
et her-based 8 and polyneric al cohol surfactants may be
i ncluded in addition to hydrofluoric acid. A
an%m Sd spdeghod Fyﬁiféﬁﬂlﬁ?tsbm@m%e istludef tigy adglition
about 0.5 to 10 gmmn. In the sealing step of the
to pysredil yanichaicdsl: aPhgaplishind speedhies famiptekly, but is
| ateral face of a |am nated gl ass substrate which is
notredenitpedftd walgbas sO stibisd r b egmAniina di spl ay devi ce
i nterposed therebetween is sealed with a hot-nelt
seallimghersdadrirad steeref theeppesent dnwdmngriern he gap formed
sealing material is used is preferably a lateral face
on bk pepipherag Dateradufiesest &f 1ahdelataadgllaest sGhedegate
of the | am nated gl ass substrate, and the sealing

whilti @i ahdesupr ef e b gnad %nlﬂﬁﬂ:ﬂaftésh%nfcpb”HQEpiaS(hd@v1ce
strip. Smaller width of sealing material is preferred,
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obtai ned when the wdth is too small. Therefore, the

mat}@rqtarl i syapar %ﬁ{igagh%&ﬁg{r{;&&@hé% q]cﬁi.q{@dﬂgfgr%&rls used

he bal ance Of t arrangi ng
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era ace O am na
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rredet erm ne
sea’il%% materlag is preferably arranged in the form of a thin

strip. Smaller width of sealingmaterial is preferred, however,
sufficient sealing effect is difficult to be obtained when the
width is too small. Therefore, the width is appropriately
selected in accordance with the balance of these factors.
As a method of arranging a sealing material in the form
of a thin strip on the peripheral lateral faee of the laminated
glass substrate, such a method can be exemplified that includes
dipping a laminated glass substrate in a predetermined depth
of melt sealing material that is melted by heating, to allow
the melt sealing material to penetrate into the gap of the glass
substrate and solidify therein. When the dipping technique is
employed, it is preferred to mask the outer surfaces of front
and back sides other than lateral sides of laminated glass

substrate and to provide the sealing material only on lateral



of nelt sealing material that is nelted by heating, to
allow the nelt sealing material to penetrate into the
gap of the glass substrate and solidify therein. Wen
t he di pping technique is enployed, it is preferred to
mask the outer surfaces of front and back sides other
than lateral sides of |amnated glass substrate and
to provide the sealing material only on lateral 9
faces.of ., the_| anmi pated.glass substrate. As an
fa%??e?ﬁa%?%efﬂ%fﬂﬁgegfgﬁg8§iaPﬁS 5ag8aling material in
the formof _a thin strip, also preferred is to, apply a .
ol (45 S hEThAt AT Pt Do IR BEPFEALRG: 2| Saak 1S Raks rial
,_on the upper part of a lam nated glass substrate
in ek org ghstdmfimGtaip, @Hise paeferred ésprefanphy a gelt
gently discharge the nelt sealin material toward the
segkhing Myt heren tha aeniphexal ?latﬂ@alarfrﬂqﬁ 9 the upper
operation. Follow ng the applying step of sealing
pPantatal ianllaminsttgsl flassheatbsty atie wdalh g mptsdranaling. In
preferably provided. In this case, a simlar process
this caspeat ed sopréderred tegeoft ivhdibahargtethghmasl: sealing
substrate, and the applying process and the reheating

ma ¥ MICEIS St oWy D et 15kl Gfelys So F b oyr Toeltiel etaf @FaBathceSiflethe
or reheating process may be executed for the four

apSiyiiasy dfdleit b ebilavwain &eleawmyag\go@a;rey IO Mhling
the four sides. As a nethod of providing the sealing

matEiI1,akh dted 58 deWidBt iy Bhé A 1St Rat &r$88liid8referably
material fornmed in the formof a narrow strip,” or

o ED 181 cRLERASLI § LRUESSpLALE Y O (oot B rous
sid%fs 6P%he laminated glass substrate, and the applying process
and the reheating process may be successively conducted for each
side, or reheatingrprocess may be executed for the four sides
after completion of the applying operation on the four sides.

As a method of providing the sealing material in the form
of a thin strip, a sealingmaterial formed in the form of a narrow
strip, or filament of a certain thickness (circular or angular
section) may be placed on the peripheral lateral face of the
laminated glass substrate, and the sealing material may be
heated to melt and caused to penetrate into the gap of the glass
substrate, and then céused to solidify.

In any cases employing any of the above methods, an
ablation step for ablating the sealing material remaining in

the peripheral lateral face of the removing step of the

laminated glass substrate may be provided prior to polishing

10



| am nat ed gl ass substrate, and the sealing nmateri al
may be heated to nelt and caused to penetrate into
the gap of the glass substrate, and then caused to
solidify. In any cases enploying any of the above
met hods, an ablation step for ablating the sealing
material remaining in the peripheral l|lateral face of
the renoving step of the |am nated gl ass substrate
may he qvi ded prior to pqlishin Q step. In this
stelrse Iy Erillrseﬁﬁ‘isﬁi'nﬁ eﬁlernﬁéfﬁ-'l-é’tgeﬁ%é’ijlwq PagEE 1ado Wildn not
edge regardl ess of how_ thin the thickness of the glass
forygsy pdpe regandieny of dvuhitddn pbpi Shirknpseckkshe glass
However, an excess sealing material may be prevented
substaiatei iy Nade vh @ thenig@alpmerldishignge pglodesse oflowrder,
| am nat ed gl ass substrate by using a sealing materi al
an epcelse feoahing matérhakimadypbeoprbyenpedvidomdoaing left on
reheating step without instead of providing such a
the geoniphgrstlejatAinadr foeal ofg thee lpminpherdygbhssheubstrate
| am nated gl ass substrate with the sealing materi al

by ugihl & s@abheng mitexi£l irsthleaceref ofhe tdiasstrip, or by
substrate is brought into contact with a chenica

prd¥aldisty R0 delh@aitd nigo speld #hthbatouhetesdr bacprotitilfg such
gl ass substrate, and reduce the thickness of the glass

a rMSATR] &tdP a predeterm ned thickness. As a nethod
of bringing into contact wwth the chem cal polishing

pol 1170 TLAUND G o e Chen e ol hr v

suﬂ§ﬂ¥£€1 h&t%h%h%ugggliﬁhfﬂg%eggaﬁhgngkﬁ§§ manher, an outer

surface of the glass substrate is brought into contact with a
chemical polishing liquid to polish the outer surface of the
glass substrate, and reduce the thickness of the glass substrate
to a predetermined thickness. As a method of bringing into
contact with the chemical polishing liquid, dipping the glass
substrate into the chemical polishing liquid, or applying the
chemical polishing liquid to the outer surface of the glass
substrate, and the like can be exemplified.

According to the present invention, nqt only an UV
radiation step becomes unnecessary, but also a gap of laminated
glass substrate can be securely sealed with a minimum essential
applying amount. Further, even when a sealing defective part
occurs, it can be readily repaired by reheating. When the
sealing material is colored, a part where application and

penetration amount is insufficient can be detected particularly

11



substrate, and the |like can be exenplified. According
to the present invention, not only an UV radiation
step beconmes unnecessary, but also a gap of |am nated
gl ass substrate can be securely sealed with a m ni mum
essential applying anount. Further, even when a
sealing defective part occurs, it can be readily
repaired by reheating. Wien the sealing material is
cqQl ored, a part where application and penetration
easdﬁéhnt is insufficient can be detected particularly 11
easily. BRI EF DESCRI PTION OF TEE DRAWNGS Fig. 1 is
an explanatory view of sealing step; Fig. 2 is a plan
expl anatory vi ew showi ng one step of sealing
I§E§PﬁﬁQﬁ¥ﬁaﬁQ¥ OF TEE ive view for explaining
adhesi veness conparing experinent; and Fig. 4 is an
expFagat dr y svieawesp lanedgety oniawetcHod el ARD, step;
DETAI LED DESCRI PTI ON OF THE | NVENTION I n the
f ol Fawi.ng, ishe pleserxplanaertdmn widw dfevwepd atmedstep of
nore specifically based on exenplary enbodi nents. A
seafiaduobeaatienzod according to an exenpl ary enbodi nent
includes a step of applying a sealing material, a
stepigl 3gheatpogspdetiveatidig fart @kpdhinang #hesiveness
i nspecting step of applied condition. Fig. 1(a) is an

comB¥Riagakepy M @Wtof ailee applying step. <Applying step
of sealing material >

Fig. 4 is an explanatory view of production method of FPD.

DETAILED DESCRIPTION OF THE INVENTION

In the fellowing, the present invention will be explained
more specifically based on exemplary embodiments. A
productionmethod according to an exemplary embodiment includes
a step of applying a sealing material, a step of reheating the
sealing material, and an inspecting step of applied condition.
Fig. 1l(a) is an explanatory view of the applying step.
<Applying step of sealing material>

In the applying step of sealing material, an automatic
applicator (dispenser) in which a front rotation roller 1, a
rear rotation roller 2 and a discharge nozzle 3 are integrated
is used. To be more specific, the automatic applicator moves
horizontally in the direction of the arrow over the laminated
glass substrate GL kept in a vertical position, and in the course

of this horizontal movement, a sealing material is
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In the applying step of sealing material, an automatic

applicator (dispenser) in which a front rotation

roller 1, a rear rotation roller 2 and a di scharge

nozzle 3 are integrated is used. To be nore specific,

the automatic applicator noves horizontally in the

direction of the arrow over the |lam nated gl ass

substrate G. kept in a vertical position, and in the

course t his hori.zontal novenent, .a, seal |ng
aufiiatforfly oL AT 30 JRREE PetitPRECTRD (b dme glass
eri$her¥ ED of the glass substrate G.. In each of

subslr3'® af%on rollers 1, 2, a rotor 4 having a
substantially U shaped notch is rotatably held by a )
r ot at ARCha s o Bataten itdH 184 1o % Relr@tar i4 §aving
both ends by a coupling arm 6. Each of the rotation

a sufistand iplly Hoekaped net¢h ignroketpbdivphetd D apfrothéion
| am nat ed gl ass substrate, but is used for

axi®si ¢ i Ghiengod atdmimatsdd ¢l dss hmisbtatatid s dhalth vends by a
t he di scharge nozzle 3 by | oosely hol ding the

coyrimphery &D dfach bé tlaenrmetasd oyl as3lenbsl )y @t do&k .notheoll
di scharge nozzle 3 is a part provided for discharging

on 397 ipy ifHeaty @D OF fdkt 1akhdhatednglassi Bubstrate, but is
communi cation with a tank (not shown) which stores

use&ﬁ_&idrn@dmttqroirﬁ'ngu%dﬁbnﬁ%&ttie@gglaggesdi)%‘éﬁéﬁ:&erBQé%H@e to
3 includes a cylindrical body 30 and a conical tip

thPdilscPhrgRecked Wb £a5He OF MS1a A o F@%i?%tﬁgry ED of

circunference of the tylindrical body 30, tluo

thesﬁ%&%a&féip@;as@dstﬁ:léﬂfﬂb repber sheet are wound in
this order. 'S

The discharge nozzle 3 is a part provided for discharging
sealing material in melt state, and is in communication with
a tank (not shown) which stores sealing material under heating.
The discharge nozzle 3 includes a cylindrical body 30 and a
conical tip part 31 connected with each other, and on the outer
circumference of the cylindrical body 30, fluorine sponge
rubber and silicon rubber sheet are wound in this order. This
serves to suppress heat radiation from the discharge nozzle 3
and discharge the sealing material at a predetermined
viscosity.

The sealing material of the present embodiment contains
a hot-melt adhesive having softening point of 65°C or higher
and less than 90°C (most preferably, 65°C or higher and less
than 85°C) and titanium dioxide which is white pigment. In the

present embodiment, the sealing material is discharged while
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serves to suppress heat radiation fromthe di scharge
nozzle 3 and discharge the.sealing material at a
predeterm ned viscosity. The sealing material of the
present enbodi nent contains a hot-nelt adhesive
havi ng softeni ng point of 65C or higher and |ess than
90C (nost preferably, 65C or higher and | ess than
85C) and titaniumdioxide which is white pignent. In

.. the present enbodinent, the seal.ing_ mater,] i S

Lt % N I TNREFH] ViSHREHEA b NIRRT 3 HeSssa fypa-s

. I s about 350 to 650 nPas in the condition that it is

in &he FepdisicRethati bhery aEDIded e thenpeairheyy & of the
substrate G.. Here, the |lower the viscosity, the nore

1 gt @@ gl asfe sybwdradls Pty Hare, tHke dayes tdeaydscosity,
substrate, and hence the subsequent reheating step of

thes e ienpxoml kental tharpgreorabi bt yHbnkoekthei gaphef glass
viscosity falls within the above range, penetrability

sukeft isaad | mdratecieat heasubgegsentiresheat ihe sidsedfueraling
reheating step even if the viscosity is relatively '

matdwinl sRaheabnbgtstiep>Hdexter A if tHakibyosityhta Ylagdthin
substrates G GL having experienced the applying

theStaib W eratgoMpiad eehbl 2 ¢i 08l Seabhenyi mgtehagbetan be
and a reheating operation of sealing material 1is

se UG hethe | Su dequiShe A tSIRP s teP ¥vERUTf Ehdesiakosity

peri phery of |am nated gl ass substrate are selectively
s heat "vei@“ﬂfﬁﬁUe’ adverse effect will not be exerted
on electric

<Reheating step>

Next, a plurality of the glass substrates GL - -+ GL having
experienced the applying step are accommodated in a single
heating chamber, and a reheating operation of sealing material
is conducted. In the reheating step, only four sides of
periphery of laminated glass substrate are selectively heated.
Therefore, adverse effect will not be exerted on electric
devices and other components in the laminated glass substrate.

Further, since softening point of the sealing material
of the present invention is 65°C or higher and less than 90°C
(most preferably, 65° or higher and less than 85°C), and
reheating step may be completed rapidly, better operation
efficiency is achieved compared to a conventional process which
requires UV radiation time of several tens minutes. Reheating
operation is executed on each side currently in upper position,

but not executed simultaneously on four sides of the periphery,
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devi ces and ot her conponents in the | am nated gl ass
substrate. Further, since softening point of the
sealing material of the present invention is 65C or
hi gher and | ess than 90C (nost preferably, 65C or
hi gher and | ess than 85C), and reheating step may be
conpleted rapidly, better operation efficiency is
achi eved conpared to a conventional process which
requires UV radiation time of several tens m nutes.
howevest i ARSrapérat FdNe i ScRbegted shagadhesicgse where UV
currently in upper position, but not executed
cusepdiet neebosie vaeflour sides of the periphery, 14
however, operation tine is shorter than the case where
<Itkpecuindl etepdin is used. <Inspecting step> In the
i nspecting step, penetration condition of the sealing
mat eTn athé sinsgeatiygcheepedpeiberaecdbnngondtietiioal of the
applied in nelt state is naturally cool ed and
sesDingimaedrinlt be vesuaseyobhperetatTRe s#2DiAggaptetial
the glass substrate. And a |eading end of penetration
appPlis@ad na1redeitali uaHalik¥119rémol1ed gent ke1vayeibdngs the
n the inspecting step, this wavy leading end line is

coni}’fséél_%f YR Gord firk PA haPh8E et RORY1 &8 | UbARUKE,  And

insufficient 1s detectéd, manual Tepalir operation

a 1 AMAURHESr .r{&xaa@i&P%rfsgéalIﬂlgsf?%QéPf 1 yMhally forms

operati on may “be executed "prior 't e reheating
a §%é§&e'£bégelf§8Ye’ the first exenplary enbodi nent of

In the inspecting step, this wavy leading end line is
visually checked. If a part where application amount is
insufficient is detected, manual repair operation is conducted
with a dispenser. This inspecting operation may be executed
prior to the reheating step.

In the above, the first exemplary embodiment of the
present invention has been explained, however the specific
content of description will not limit the present invention.
For example, in the embodiment of Fig. 1l(a), two rotation
rollers 1, 2 are used, however, only one rotation roller may
be used. In this case, preferably, only the front rotation
roller 1 is provided. A rotation roller is not necessarily used
insofar as proper pesitioning of laminated the glass substrate
GL with respect to the discharge nozzle 3 is achieved, and for
example, a planar holder having U-shaped notch may be traveled

previous to the discharge nozzle 3.
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present invention has been expl ai ned, however the
specific content of description will not limt the
present invention. For exanple, in the enbodi nent of
Fig. 1(a), two rotation rollers 1, 2 are used,
however, only one rotation roller may be used. In
this case, preferably, only the front rotation roller
1 is provided. Arotation roller is not necessarily

used .insofar as 0 05|t|on|ng of nat ed t
gl ads NgLmate ot apna el pelast os'tﬂh%tag]gehrawenog be

nozzle 3 is achieved, and for exanpl e, nar
ne%wlmﬁmv@%mdcqume%etwﬁm Eae gieghatge
to the discharge nozzle 3. 15 A held part of |anm nated
nozpless $ilstt fok ey W brempdacddar shgwing\ad agrapgement
correspondence with the discharge nozzle. Fig. 1(b)
in wbighva dwrebrei digillag sshiols hgate i hedgehym hdlding phate
a |lam nated gl ass substrate is held by a holding plate
10 h8vhag bouhcabedtiecshasddh pedtiect.i oTheTheldbhdiplpte 10 is
plate 10 is allowed to freely nove up and down, and

allafieRl HegRiedINg ridiee Umranditdsinig) assd sabsératecéiving the
the position of applicator, the holding plate 10

lanfee HgMEs 505 @edt ot Herdi h end Fabma&aﬂ &f applicator, the
substrate. Then sealing material is applied while the

hol®s! %Q#g'lggen?@ Zh S s IdAMeLS % Onthe Hwrd 2op ibmghﬁ%@td' §Pass
top surface of the holding plate 10. The

su CE'x‘theg p'rﬁ%ﬁeégaﬁﬁiggmﬁ%% 51! '1%0 te%P' thﬁreﬁ'ﬂbe

erefore app sealing nate can

dlSC ﬂteg ggvglgﬂﬁg%y%{%BQQQoht%ﬁ di%e%qagn on the

in
conpl 5 e%penet ra
top surface of the holding plate 10.

The holding plate 10 has a heater incorporated therein.
Therefore, the applied sealing material can be kept being
reheated for a predetermined time, so that complete penetration
state of the sealing material is achieved. Therefore,
according to the embodiment of Fig. 1(b), applying operation
and reheating operation may be successively conducted for

individual substrate.

Next, explanation will be made on performance test for
checking performance of sealing material used in the above
production method. It is to be noted that the following

explanation will not limit the scope of the present invention.

Examples

1. Bonding of glass substrates
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state of the sealing material is achieved. Therefore,
according to the enbodi nent of Fig. 1(b), applying
operation and reheating operation nmay be successively
conducted for individual substrate. Next, explanation
will be nmade on performance test for checking
performance of sealing material used in the above
production nethod. It is to be noted that the
followng explanation will not [imt the scope of the
pr eSetst ggﬁﬁén?P’éﬁtraEﬁﬁn{)‘Fb%el S (BBRGX rf) amrgﬂ:gégkness :0.7
substrates 16 Two gl ass substrates (size: 50 mm x 50
mm)erenperdedswotly tang gdereespoblet anidalp pipabghtiel $gum was
that a gap of about 10 pmwas generated between the
ger@fﬁ@%g%ﬁﬁ@nﬁh?I@l@?%@ﬂb@rtrart@f%r{h@a‘elmfat@r, referred
"l am nat ed substrate"). 2. Sealing operation Msking
to teapéd’ heasimafted mubstyatkt'h of about 1 cm and as shown
in Fig. 2, the tape was stuck on each face of one side

2. Gleaduimey gperngihiesry of the | am nated substrate while
ends of the nasking tapes were aligned with position

of enGKiagetapenwhet butf a8es,a abidth bmbdfutd hecm, and as
maski ng tape protrudes. The protruding parts of tape

shoahe iadiFreiged 2t, OtEQCEanhﬁés bewexebn EQENCOA¥ENLENEReOkide
drawi ng, they are illustrated as if they are not

of é@f‘@f%ﬂl‘bkﬁ&%ﬁ o2t PRE laﬁnﬁiaﬁfe@shbs{%t%e@ﬁifg ends of the

material |'isted belowis heated to nel
masking tapes were aligned with position of end faces (On both

faces, about 1 cm of the masking tape protrudes. The protruding
parts of tape are adhered tc each other, however, for
convenience of drawing, they are illustrated as if they are not
adhered to each other in Fig. 2.).

The sealing material listed below is heated to melt on
a hot plate so that melt viscosity is as shown in Table 1, and
in the sealing material, the one side on which masking tapes
are stuck is dipped in the condition (time) shown in Table 1.
After solidifying the sealing material by air cooling to room
temperature, the protruding parts on both sides by about 1 cm
are cut, and the masking tapes stuck on the substrate are
removed.

The above operation was similarly conducted for the
remaining three sides, and four sides of the laminated substrate
were sealed to give a sealed glass substrate. Then, whether

there was a sealing defective part was examined by visual check.
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Th

a hot plate so that nelt viscosity is as shown in
Table 1, and in the sealing nmaterial, the one side on
whi ch nmasking tapes are stuck is dipped in the
condition (tinme) shown in Table 1. After solidifying
the sealing material by air cooling to room
tenperature, the protruding parts on both sides by
about 1 cm are cut, and the nasking tapes stuck on

t he sufstrate are renoved, The above operation was
SihrPaRrYY %Bﬁdﬁ%?@ﬂ £8r Tehée lemmining three sides,

and four sides_of the | am nated substrate were seal ed

[Sealinganateebpddl gl ass substrate. Then, whether there

was a sealing defective part was exam ned by visua

1) cfraking maperiatubts are shown in Table 1. [Sealing

materials] 1) Sealing material A Softening point 80C
2) Sftewimptesimt BOWTtening point 65C Table 1
Sealing material A Melt viscosity 650 nPas D pping

2) tSewl MputatOeskabnBls x 4 sides Sealing defective

part Not observed in 4 sides Sealing material B Melt
Vi seastitten 3R9 péast ékfepi ng time About 6 seconds x 4

Table 1
Sealing material A Melt viscosity 650 mPasrs
Dipping time About 9 seconds X 4
sides
Sealing defective part | Not observed in 4 sides
Sealing material B Melt viscosity 350 mPass
Dipping time About 6 seconds X 4
sides
Sealing defective part | Not observed in 4 sides

and an infrared radiation thermometer.

results shown in Table 1, when sealing material A was used, it

Temperature was measured by using an alcohol thermometer

was possible to seal the periphery of the glass substrate

without any problems in the condition of melt viscosity of 650
mPa-s, and dipping time of about 9 seconds.
when sealing material B was used, it was possible to seal the
periphery of the glass substrate without causing any problems

in the condition of melt viscosity of 350 mPa-s, and dipping

time of about 6 seconds.

3.

thickness: 0.7 mm x 2=1.4 mm) was set in a carrier, and polished

Polishing step

The sealed and peeled glass substrate (total glass

18
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On the other hand,



sides Sealing defective part Not observed in 4 sides
Tenperature was neasured by using an al coho
thermonmeter and an infrared radiation thernoneter. As
is apparent fromthe results shown in Table 1, when
sealing material A was used, it was possible to sea
the periphery of the glass substrate w thout any
problens in the condition of nelt viscosity of 650
and di pping tinme_ of about 9 seconds. On t
umift]hetr thaa]nothl S A nY- freBr 181 thevgenddbion; Pleﬁﬁ§lbed
possible to seal the periphery of the glass substrate
bel\mfhoa‘heéaeéftﬁg:aqummwf isealHaa dratiqd iohl dEndrel t
viscosity of 350 nPas, and dipping tinme of about 6
ocaugmne of ln@uilshufd@osﬂtléw Feges exeod ngdd byewlisdagl absck.
substrate (total glass thickness: 0.7 mMmm x 2=1.4 mm
Thengessgits and tamei eequdmedpdbirshedish8ngn{pblishdhg time)
t hi ckness was 0.3 mmin the condition described
arebaedhmwn Tlrerfedilier?. condition of sealing material and
occurrence of liquid flooding were exam ned by vi sua

[Tadtleck.] The results and tinme required for polishing
(polishing tine) are shown in Tabhle [ Tabhl e .. 2]

Sesbangngaharaciaf [FPctsiagtinee 2 hparBoury &sd 53
m nutes Conditidn_of No change obserymgnutes
Condition of No change observed
sealing material
Liquid flooding Not observed in 4
sides
Sealing material B |Polishing time 2 hours and 53
minutes
Condition of No change observed
sealing material
Liquid flooding Not observed in 4
sides

In the polishing condition of experiment, polishing was
executed over 2 hours and 53 minutes to reduce the substrate
thickness from a total thickness of 1.4 mm to a total thickness
of 0.3 mm. Change recognizable by visual check and liquid
flooding were not observed in any cases using sealing material

A and sealing material B.

4. Comparative experiment of adhesiveness of sealing material

In order to compare adhesiveness between UV curable resin
and the sealingmaterial of the present invention, an experiment
was conducted in the experimental condition and procedure as

shown below. The results are shown in Table 3.
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sealing material Liquid flooding Not observed in 4
sides Sealing material B Polishing tine 2 hours and
53 minutes Condition of No change observed sealing
mat erial Liquid flooding Not observed in 4 sides In
t he polishing condition of experinent, polishing was
executed over 2 hours and 53 minutes to reduce the
substrate thickness froma total thickness of 1.4 mm
to a total thickness of 0.3 nmm Change recogni zabl e
1) ExresimeneabckondditiPauid fl oodi ng were not observed
in any cases using sealing material A and sealing
mat e¥lads Bukdst Corgar a0xy@x@xpammtrent of adhesi veness
of sealing material In order to conpare adhesiveness

bet vzl g cuatadt EaY esiln  Seed dre nsetad gl At eri al  of
the present invention, an experinent was conducted in

the experinental condigd)oryansifiocedtss @s(coieiional)
bel ow. The results are shown in Table 3. 19 1)

Expetda@ititlg Gl inon ghasspsubsééate: 50x50x0. 7 mt

Sealing material: (1) Sealing material A (2) W
2) BHRY Sd RS D dep@ntd onal)
[Measurement of adhesiveness of sealing material A]
a. Place 0.05 g of sealing material A on a glass substrate and
cause it to melt on a hot plate.
b. Place a clip having a bottom area of about 0.9 cm? on the
melt sealing material, as shown in Fig. 3.
c. Leave for about five minutes after returning to room
temperature, to completely cure the sealing material.
d. Connect a push-pull scale to a hook of clip.
e. Fix the glass substrate and pull up manually, and record
measurement at the time of peeling of the sealing material.

Similar operation was repeated and the average was

determined.
[Measurement of adhesiveness of UV curable resin]
a. Place 0.05 g of UV curable resin on a glass substrate and
causing it to melt on a hot plate, and place a clip having a
bottom area of about 0.9 cm® on the melt sealing material, as
shown in Fig. 3.
b. Conduct UV irradiation for about 15 minutes to completely

cure the sealing material.
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Measuring machi ne: push-pull scale 2) Experinental
procedure [ Measurenent of adhesiveness of sealing
material Al a. Place 0.05 g of sealing material A on a
gl ass substrate and cause it to nelt on a hot plate.
b. Place a clip having a bottom area of about 0.9 cn®
on the nelt sealing material, as shown in Fig. 3. c.
Leave for about five mnutes after returning to room

erature, to coppletely cure the_ se Ilng mat eri al .
CoRBbct Luphshuphl Poalkl £0t 8 hoRboRIoF1aPp. e Fix

the glass substrate and pull up_nanually, and record
d. fehg b eeentass ?%SFFPr‘éeoPnﬁeEPHaguBf m@ﬁeaéésnu agd record
material. Simlar operation was repeated and the
me%i%lf%l@%ﬂ%a%t et cEinecdf pReAsngenEnthef sgahésgvansssial.
of UV curable resin] a. Place 0.05 g of UV curable
r esiSimnlar gbasatdobsvaatrepmadt edcfiige igings andneid agerage
a hot plate, and place a clip having a bottom area of
wambdrtehined® on the nelt sealing material, as shown
in Fig. 3. b. Conduct WV irradiation for about 15
[TabIwit®s to conpletely cure the sealing material. 20

c—Connect—a push-pul scale to a hook of clip d_Fix

oS

the glasq &ihstrate apdP8ull up mhAG8lly. and]P¥esege
Semddoagr enditlMt the ti@78f peeling78N the seal 70y
mafretrdailap,

UV curable | Measurments of five times: 69+11 N { 69N
resin

Adhesiveness realized by using sealing material A which
is a hot-melt adhesive of the present invention was about 70N
which was substantially comparable to adhesiveness obtained by
using UV curable resin which is a conventional sealingmaterial.
As to the sealing material B, the result was inferior to the
case of sealing material A but was fairly satisfactory.

Similar experiments were conducted while melt viscosity
was changed to about 500 to 800 mPa:s through variation of
dipping temperature for sealing material A, and while melt
viscosity was changed to about 300 to 500 mPa+s through
variation of dipping temperature for sealing material B, and
the results which were comparable to these obtained above in

every performance were obtained.
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Sim | ar operation was repeated five tinmes and the

average was determ ned. [Table 3] 1st 2nd 3rd Average

Sealing 71N 67N 72N 70N nmaterial A UV curable

Measurments of five times: 6911 N 69N resin

Adhesi veness realized by using sealing material A

which is a hot-nelt adhesive of the present invention

was about 70N which was substantially conparable to

adhesi veness obtained by wusing UV curable resin which
What is KAAMRI okl sealing material. As to the sealing

material B, the result was inferior to the case of

seall -ngAraeehed o fappatugasgraifiiaf Banesdicrdray comprising

Simlar experinents were conducted while nelt
theyisfermsd taf: was changed to about 500 to 800 nPas

t hrough variation of dipping tenperature for sealing

mat erdadling aamghpfidreenkelin avipecdpheyalald atkanjedace of a

about 300 to 500 nPas through wvariation of dipping
lantiangerdiglae sf enbseahtegmadeenp ab £ Bwogd asisheubgsuhites and

whi ch were conparable to these obtai ned above in

a dEAMINAaPIEIdERNGE: s oDt théeshe Bile At wi Sh CA dhHBLmelt
isi 1. A nethod of producing a flat panel display
sedAMY G idihe aieps of:
polishing an outer surface of the laminated glass
substrate having the gap sealed with the sealing material
through contact with a chemical polishing liquid containing

hydrofluoric acid and thinning the laminated glass substrate

to a predetermined thickness.

2. The production method according to claim 1, wherein

prior to the sealing step, the sealing material is melted by

heating at 60°C or higher.

3. The production method according to claim 1, wherein
prior to the polishing step, the sealing material applied or
placed on the peripheral lateral face is reheated so that melt

viscosity thereof is from 300 to 800 mPa-s.

4. The production method according to claim 1, wherein
in the sealing step, a process of dipping the laminated glass

substrate in the chemical polishing liquid and making the
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sealing a gap forned in a peripheral lateral face of a
| am nat ed gl ass substrate made up of two gl ass
substrates and a display device interposed

t herebetween, with a hot-nelt sealing material; and
pol i shing an outer surface of the |am nated gl ass
substrate having the gap sealed with the sealing

mat eri al through contact with a chemnical polishing

I% ui d contal ng E¥dgoflu g acid and thlnnln% t he
seq %a‘f‘%ﬁeij%% BB5EREEe Nt LDFr 888y e P Re@roCess OFf
t hi ckness. 2. The_production nethod according to claim
dischapging nan‘Br‘FBPlenﬁhE ScaPRAGNS: BRLeTHE s OR Uﬁ?@er
material is nelted by heating at 60C or higher.
pemiheFaldatiannntarsdobdds drRdnased alaes, SW@W which
prior to the polishing step, the sealing materi al
is applardupright apedibhonhéspekephtedl | ateral face is
reheated so that nelt viscosity thereof is from 300
to 800 nPas. 4. The production nethod according to
claiml1l, wherein in the sealing step, a process of
di p@ hg Thkeplradueatiet geahsd sobstdahg to dlhwiNgnwhalrein
polishing liquid and maki ng the 22 sealing nmateri al

thderellidemhibe ihhei gapi schaPgdd Aeeme 1@f stdtschvdiadozzle
and applylng the sealing material on upper periphera
todRtEre fpge, of the |lam nated gl ass substrate which
is in an upright position is executed. 5. The
production nethod according to claim1l, wherein

6. The production method according to claim 5, wherein
the nozzle discharges the sealing material while moving in
correspondence with a movable body which travels while carrying

a peripheral lateral face of the laminated glass substrate.

7. The production method according to claim 1, wherein
the peripheral lateral face of the laminated glass substrate
is applied with the sealing material while being held by a plate

member having a heater incorporated therein.

8. The production method according to claim 1, wherein
the sealing material comprises a paraffinic substance or a
thermoplastic resin, and has a melt viscosity of 650 mPa-s or
less at melt temperature of 180°C and a melt viscosity of 300

mPa+s or more at melt temperature of 80°C.
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the sealing material is discharged in nelt state from
a nozzle toward the gap. 6. The production nethod
according to claim5, wherein the nozzle discharges
the sealing material while noving in correspondence
with a novabl e body which travels while carrying a
peri pheral lateral face of the | am nated gl ass
substrate. 7. The production nmet hod according to claim

h |.at | £ f th .
e SropEoe B erEhopiaé{s%r@éﬁ‘%ix%hcimﬁngealwwem
material while beln hel d nmenber_ havi ng a

th%éﬁ?éﬁ"ﬂd&%\‘%’é%ﬁié& tlﬁe'?%lr?]re% Stﬂ?@ BE RRIEIG b A SPERFGFure.
according to claim1, wherein the sealing materia
conprises a paraffinic substance or a thernoplastic
resin, and has a nelt viscosity of 650 nPas or |ess
at fdl.t Tégperaduction mdwdr¢cpuding tosebsimyl ,oWherein
300 nPas or nore at nelt tenperature of 80C 23 9.

theThseadriodyu ota toer et hbsl aw cadliesgve owbiahni g, coberednby
the sealing material is in colored state at norna

cornteyipeteatturcef Wlli t d hei gmedtict i on nmet hod according to
claim9, wherein the sealing material is an adhesive
which is colored by containnment of white pignent. 24
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