1 ADHESI VE- FI XED BODY, ELECTRONI C APPARATUS AND WATCH BACKGROUNDBGPQ®E — |
| NVENTI ON Field of the Invention The pfesént™invention relates to

adhesi ve-fi xed body, and an el ectronic apparatus and a watch mhlcﬁgz% rise
t he adhesive-fixed body, and particularly to a techni que suitable for use
In a bonded part required to have waterproof ness (rmoi sture

pr oof ness) ,. wat er resistance (noisture resistance), durability or
shock resistance. Description of the Related Art Conventional watches with
wat er pr oof ness generally have a structure, for exanple, in which a

synt hetic resi _ agenent
portion betwe Fﬁ?@'bwcﬁm P&%ﬁi‘gﬁoﬂﬁhg’é@? cover
gl ass (transparent mnndomb to fix both nmenbers and ensure wat er proof ness.
However, this nmethod using the synthetic resin gasket has the need to

i ncrease t hgabRERKORDS off THiRE I8YEKeont © Sonme extent in order to obtain
sufficient sealing performance, and the need for the watch case body and

t he transpageal dobasgsheMineBnggpport the gasket, to have predeterm ned
rigidity. Therefore, the dinensions of the watch in the thickness

direction and the THeanerekemct invehbioroteitesnew taabl ydhewivaseiiked her eby
2 limting thinning and m niaturization of the watch. Also there is the
need to prepad¥,t hangasket dladtrpraishapparatus and a watch which

comprise the adhesive-fixed body, and particularly to a

technique suitable for use in a bonded part required to

have waterproofness (moisture proofness), water
resistance (moisture resistance), durability or shock
resistance.

Description of the Related Art

Conventional watches with waterproofness generally
have a structure; for example, in which a synthetic resin
gasket (packing) 1is press-fitted to the engagement
portion between a watch case Dbody (body) and a
transparent cover glass (transparent window) to fix both
members and ensure waterproofness.

However, this method using the synthetic resin
gasket has the need to increase the thickness of the
gasket to some éxtent in order to obtain sﬁfficient .-
‘sealing performance, and the need for the watch case body
and the transparent glass, which support the gasket, to
have predetermined rigidity. Therefore, the dimensions
of the watch in the thickness direction and the plane

direction thereof are inevitably increased, thereby



Bl

correspondi ng to each of watch types, and thus a éonplicated work is

requi red for management of parts and an assenbly process.
a technique is proposed in which nenbers are bonded and
Exam ned

t he above probl ens,
fixed directly with an adhesive without using a gasket. Japanese
Pat ent Publ'i cati on No. 7-98674 di sgloses a structure in which a watch
case body and a transparent glass are bonded and fixed with an adhesive

having high waterproofness and durability. Such a structure
conpri sing the nmenbers bonded and fi xed enabl es thinning and

mniaturiza
bot h nmenber
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properties of the adhesive, and wh

hi's structure I's app
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except when only a | ow | evel of waterproofness for adhesion of water
| Sompdidatbd swdik cignireguisbil ifoy afaragsieantprebfipattachnbge

dropl ets

cannot be secured due to dissolution of the adhesive |ayer in water.
Parti cul ar |l an Hesemtilas iproatissrl osed in the above publication | ess
deteriorates, as conpared with previous adhesives, but deterioration
proceeds when the Haihesies it® |gadre cthe nabovenarabliens.a a ohgchnigue

Ther ef or e,

t he adhesive cannot be used for applications having many
is proposed in which wmembers are bonded an fiked

directly with an adhesive without using a gasket.
Japanese Examined  Patent Publication No. 7-98674
discloses a structure in which a watch case body and a

transparent glass are bonded and fixed with an adhesive

having high waterproofness and durability. Such a

structure comprising the members bonded and fixed enables
thinning and miniaturization of a watch. .

However, a watch having the structure in which both
members are bonded and. fixed with the conventional

adhesive has a problem in that waterproofness is

ingufficient. from the viewpoint of properties of the

adhesive, and when this structure is applied to a watch
required to exhibit waterpfoofness even under pressure of
5atm or more except when only a low level of

waterproofness for adhesion of water droplets is

‘required, sufficient durabiiity of a waterproof structure

cannot be sgsecured due to dissolution of the ' adhesive

layer in water.

In order to solve

to a watch



opportunities of contact with water, such as sea bathing, bathing, fishing,
kitchen work, etc. Also conventional ultraviolet curable adhesives and

ot her epoxy adhesives have a problemin that curing proceeds with tine
after bonding, thereby deteriorating shock resistance. |If the shock

resi stance deteriorates due to an incresase in hardness of the adhesive

| ayer, for exanple, when a watch is used in an outdoor sport or the Ilike,

t he adhesive |layer is cracked when shock is applied to the watch, thereby
possi bly elimnating the waterproof effect, and causing peel or separation

b ' menb : ' [ ch,
det orvorati on i n SROECTREr LYy he FUGAVG Floofpedd ToRidit aHEHE
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~above problens o the conventional structures, and prOV|%e an

< adhesi ve- f pyedsiody,( aghesideterfiorad ionStgtsdadds whbBavidHe agKleshient

wat er pr oof ness (noi sture proofness) and high durability, which is bonded
with a nagelimmadizesi i Hotiwgtehifpr awlaigroihieessTherdfdr®) sthee
proofness) and | ess changes in elasticity with tine, and an el ectronic
appar at us adieaiwet chasaoch cbeprusedg fide agpddicatibnsedhbvwdng |manyder to
achi eve the object, there is provided an adhesive-fi xed body obtai ned by
bondi ng anepbpxtugitiiest ofhcordasiid widiberakes + leugh aahesea cbathdngin t he
adhesi ve is a_curabl e adhesive containing as conponents a) 100 parts
by wei ghbathing, fishdngrekitcohem werk, etc.

Also conventional ultraviolet curable adhesives and

other epoxy adhesives have a problem in that curing
proceeds with time after.bonding, thereby deteriorating
shock resistance. If the shock resistance deteriorates
due to an increase in hardness of the adhesive layer, for
'example, when a watch is used in an outdoor sport or the
like, the adhesi&e layer is cracked when shock is applied
to the watch, thereby possibly eliminating the waterproof
effect, and causing peel or separation between members.

Therefore, in the case of a waterproof' watch,

deterioration in shock resistance is a fatal defect.

SUMMARY OF THE INVENTION

Accordingly, an ijéct of the present invention is
to solve the above problems of the conventional
structures, and provide an adhesive-fixed body (adhesive-
fixed structure) having excellent watexrproofness
(moisture proofness) and high durability, which is bonded

with a novel adhesive  having high waterproofness



pol yt etranet hyl ene oxide as a main chain, and nethacryl groups or acryl
groups at both ends of the main chain or in side chains, b) 50 to 300 parts
by wei ght of at |east one selected fromacrylic nononmers or nethacrylic
nononer s cont ai ni ng I sobor nyl acryl ate, I sobornyl nethacryl ate, or
m xtures thereof, and c) a silane couplitg agent. This construction pernits
formati on of an adhesive | ayer having excellent water resistance and
causing | ess increase in har dness after adhesi on and | ess
deterioration in elasticity with time, and thus permts realization of an

adhesi ve- f i Xadbigtuid YsrodEnedd) dahdglewst ehangels aif eslastik £y el ent
durability. The acrylic nononer or the nethacrylic nononer of the adhesive

preferably ecdniegi nand tm 8edeky ronight apbaracher nghdacayl ehechi sebohnyl|
met hacrylate or a m xture thereof. This construction permts realization

of the adhesiomprfiisiedy iy asmerdivei+fg xelde bedflyssi ve | ayer having further
excel l ent heat resistance, adhesi on, wat er resistance and
flexibility. The abmeskderprtef acipisveobiai rRbiect t fheaepaka sprgvidedht of
the silane coupling agent. This constructjon roves adhesi on
to, partuch%kl?dhaﬁa¥§ §h§eﬁet%ﬂ§¥"ﬂ¥§a&&ﬁ€%|?¥ dFEggﬁﬁbl?néon¥é¥h§91 to
20 parts by weight o rlzatlon ini,tpator. i s,constructi.on gﬁrn1ts
efficient c&ﬂﬁ%}cﬁn h§e ers wi an adhesive, wherein

adhesive is a curable adhesive containing as components
a) 100 parts 'by weight of prepolymer having
polytetramethylene oxide as a main chain, and methacryl
groups or acryl groups at_both ends of the main chain or
in side chains, b) 50 to 300 parts by weight of at least
one selected from acrylic monomers or methacrylic
monomers containing isobornyl acrylate, isobornyl
.methacrylate, of mixtures thereof, and c¢) a silane
coupling agent.

This construction permits formation of an adhesive
layer having excellent water resistance and causing less
increase in hardness after adhesion and less
deterioration in elasticity with time, and thus permits
realization of an adhesive-fixed structure having a high
waterproof effect and excellent durability. ..

The acrylic monomer or the methacrylic monomer of
the adhesive preferably contains 28 to 80% by weight of
isobornyl acrylate, isobornyl methacrylate or é'udxture

‘thereof.



The adhesi ve is preferably a photo-curabl e adhesive. This
construction permts easy bonding when at |east one of the first and second
menbers is a nenber conprising a light transmtting nmenber. The uncured
adhesive preferably has viscosity of 450 to 6500 cps at 25[err]C. This
construct.ion causes excellent workabiligy of bonding, and inproves
uniformty of the adhesive | ayer. An adhesive |ayer of the adhesive
preferably has an average thickness of 2 to 600 [err]m This construction
can ensure good adhesion and excellent workability of bonding. 6 At

| east one of the fi.rst menbers .i. s pref . a gl ass nenber. The
first and second Tfr?el erggﬁﬁgf‘g‘?gg?? g%%ﬁ:?“llé::s th]geagjf’f?r%bé%ﬁ Rri 8? op&ﬁfferent
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materi al s having di ysical properties. Since the

adhesi ve | gypahbi-Cultden Rt abh@ator RUHHUMhHE asSganaBdofXNi KidtseAn
excel l ent "effect, the construction inproves availability. A display |ayer

i s preferapeyibehfceebnaenlbhebliiigyy.and second nenbers. This construction
permts visual observation of the display |ayer through glass, and
prevention of fallhengadifedive rgflemabdlyyeontains 0.5 to 20 parts by
weight of the silane coupliﬁg agent.
This construction improves adhesion to,
particularly, glass and metals.
The adhesive preferably contains 1 to 20 parts by
weight of polymerization initiator.
This construction permits efficient curing of the
adhesive.
The adhesive is preferably a photo-curable
adhesive. |
. This construction permits easy bonding when at
least -one of the first and second members is a member
comprising a light transmitting member.
The uncured adhesive preferably has viscosity of
450 to 6500 cps at 25°C.
This construction causes excellent workability of
bonding, and improves uniformity of the adhesive layer. - -
An adhesive léyer'of the adhesive preferably has an
average thickness of 2 to 600 pm.

This construction can ensure good adhesion and

excellent workability of bonding.



The second nenber preferably has higher hardness than the first nenber, and
the first nmenber preferably has a recess forned therein. This construction
permts easy formation of the recess on the side opposite to the second
menber whil e securing hardness required on the second nenber side. The
above-described bonded structure of gthe adhesive-fixed body can be used
as a bonded structure between conponents of various el ectronic apparatus.
Exanples of electronic apparatus include an electronic (wist) watch,
a portabl e tel ephone, a pocket 7 bell, an electronic calculator, a

personal conputer,  a rd rocessor . printer,, a _copyin machi ne,
an el ectronic toy2tvatFdts %élgsu?fnﬁh&p%rgﬁttjs?ng Iﬁ%ﬁﬂ#c%ﬁ@gﬁrsdi’fm ay
device (L The_b ure of the above adhesive-fixed body
can also b ﬂ%@ %glg %oﬁggggs@%@%§%Fe bet ween exterior parts of a watch

(vat ch- si de part ShmeFof; £3EMR  S0ESnRORR S ULUEEraBTy D iRl L0
an f at

bondi ng between a watch case and cover gl ass, ondi ng east two

types of glass sméonadteriayeorJhidsferéft §XasPH| RardpIdioy between sapphire
gl ass and inorganic gl ass. The adhesive-fixed body of the present invention

can be applied toThendfigstotanthl yettnd henetiberta oprefapaal gt oMKl e wat ch

but also in various articles having bonded parts, for exanple, toys

(particul arglass oyaterddlenhaning) difderenyl sospesinipuswogl gdyesicadt c.
properties. ' .

Since the adhesive is particularly suitable for
bonding glasses and exhibits an excellent effect, the
construction improves availability.

A display layer is preferably held between the
first and second members.

This construction permits visual observation of the
display layer tﬁrough glass, and prevention of falling of
the display layer. |

The second member preferably has higher hardness
than the first member, and the first member preferably -
has a recess formed therein.

This construction permits easy formation of the
recess on the side opposite to the second member while
securing hardness required on éhe second member side. - -

The above-described bonded structure of the
adhesive-fixed body can be used as a bonded structure
between components of various electronic apparatus.

Examples of electronic apparatus include an

electronic (wrist) watch, a portable telephone, a pocket



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi nents of the present

I nvention will be described below with reference to the attached draw ngs.
Fig. 1 is an enlarged sectional view showi ng the structure of a bonded part
of a first enbodi nment of the present invention. In this enbodinent,
the present invention is applied to amy adhesive-fixed structure between a
body 10 which constitutes the case body of a 8 wist watch, and a cover
glass 11. The case body contains a watch machi ne body (novenent) on which a
nanepl at e and needl es are provi ded, external operational nenbers such as a

wi ndi ng crpun, a button, .and.the |jk at_[e inserted into the body., and a
back cover :é@ prondS SEEPEMG ac%‘flgjh"’.l G t Re FHHERY dgoglpu'?'ﬁé'up?)er

ti f b |S. f d,a.;ting- shaped t 100 hat th
por i phor al "Sh8r adockbady 7t fon BTN Do ooSpPRRY TRy SO Tl 1he

contact thgiaeppehlcf aE8y, i%ﬂ%&o%ﬁsdﬁﬁfuﬁthkalﬁﬁﬁp 190.1 fifei gover

glass 11 conprises inorganic glass such as silicate glass, soda gl ass,

sapphi re gke#gstaspdiepbleladeviket acb)keeta.synthetic resin or another
transparent material. The constituent material of the body 10 is not

limted, and fd@he ebanped, stuaudtounse oft dlse abokie ssdledinre-ufdxed ai nl ess
steel, copper alloys such as brass and German silver, alum num these
met al s surbedy- teaat calldyy peat tagd nadl & nboadedsusbrastygved batween and

‘exterior parts of a watch (watch-side parts).

For example, this bonded structure can be applied
to bonding between a watch case and cover glass, and
bonding of at least two types of glass to form a cover
glass, for example, bonding between sapphire glass and
inorganic glass.

The adhesive-fixed body of the present invention
can be applied..to bondiné not only in the electronic
apparatus ahd a watch but also in various articles having
bonded parts, for example, toys (particularly, toys used

in water), water glasses, window glasses, etc.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will be
described below with reference to the attached drawings.
Fig. 1 is an enlarged sectional view showing the
structure of a bonded part of a first embodiment of the
present invention. In this embodiment, the present
invention is applied to an adhesive-fixed structure

between a body 10 which constitutes the case body of a



platinum hard netals such as carbides, nitrides, oxides, borides, and the
| i ke; various ceramcs, various hard resin materials, and the |ike can be
used. Between the support faces 10a and 10b and the cover glass 11 is

i nt erposed an adhesive |layer 12 obtained by curing an adhesi ve

conpri sing a curable resin, 9 garticularly a photo-curable resin -
which is cured by irradiation of |light such as ultraviolet rays, to bond
bot h nenbers. The curabl e adhesive (sinply referred to as "the adhesive"
herei nafter) conprises as essenti al conponents a) 100 parts by weight of

prepol yner resi ferred to "conponent a" hereinafter)
havi ng tetrgﬁé?ﬁyﬁgthOXFH gscgvﬁﬁlﬁléﬁﬁlﬁl *and net hacryl groups or acryl

oroups at both endyof dhic, M55l dgoft ot fesi de CRANS: R B 196g P00

parts by wei ght o onée po ynerlzabl acryllc noner

met hacrylic (aaoemgﬁts Sbﬂpwlcheaewaﬁgpfa%e &hd 'MQE%\%%%O\F%& naf ter)

sel ected fromacrylic nononers and hacryl1 ¢ nononers cont ai ns

i sobornyl agxybehgl icpiYnaiEilamiedtat Sulh asNixtWifaihgr eebimanc) a
silane coupling agent (sinple referred to as "conponent c" herelnafter)

The cur abl ebatihes| vardirtier 14Reprarzesinsgrite@obiyifer itial i oody ni tindl &
(sinmply referred to as "conponent d" hereinafter). Conponent ais mainly
used for obbacki agvexcisl pnovided to form a watch.

On the inner side of the upper portion of the body
10 is formed a ring-shaped support step 100 so that the
peripheral surface and a portion of the bottom of the
cover glass 11 contact the support faces 10a and 10b of
the support step 100.

The cover glass 11 comprises inorganic glass such
as silicate glass, soda glass, sapphire glass, spinel
glass or the ‘1ike, a _synthetic resin or another
transparent material.

The constituent material of the body 10 is not
limited, and for example, vafious metals such as
.titanium, stainless steel, copper alloys such as brass
and German silver, aluminum, these metals surface-treated
by plating, noble metals such as gold, silver and
platinum; hard metals such as cafbides, nitrides, oxides,
borides;, and the like; various ceramics, wvarious hard
resin materials, and the like can be used.

Between the support faces 10a and 10b and the cover

glass 11 is interposed an adhesive layer 12 obtained by

curing an adhesive comprising a curable resin,



adhesi ve force and i mprovi ng wat er resi stance, curability,

shock resi st ance and | ow-t enperature properties of the adhesive.

10 Pol ytetranethyl ene oxide is represented by the foll ow ng chem cal
formula: -O (CHerr]-CHerr]-CHerr]- CHerr]-O [err]- As the nethod of

i ntroduci ng nethacryl groups or acryl groups into both ends or the side
chai ns of tetranethylene oxide, for- exanple, a nethod of bonding
(meth)acrylic acid by esterification reaction or a nethod of bondi ng
(meth)acrylic nononer having one hydroxyl group through diisocyanate can be

used. Al thaugh; pahughyl gne gt e pobyRr Ryl she e 1ol xhuigdigpe. and

the like ¢ € consSideréd e nmal n chain, hesé ar e~0ndést rabl

Namely, the OBika.GRAI bE£OTRELE NELAP! Y8t hWlEns e £ayges (detgrigration
in water resistance. The sufface of polypropylene oxide 1s hardly cured by
curing W tRobht mawbehat, rays, and has | ower water resistance than

pol yt etraet hyl ene oxi de. When the main chain conprises pol ybutadi ene, water

resistance is i Theovédrablé sdHemisreur(abimplliy peferfyd ttRNpakat utiee
properties deteriorate, and curing proceeds with tine because it has doubl e
bonds i n | adhebénetaheskinafitesr) comprReegbatadsepatialhusmponhentis: to
cause insufficient long-termreliability. In contrast to these pol yners,

pol yt et r anet hyl ahe 190 deahts byuweakahty| efepyepopymand nemia hésimnkel | ent

wat er resistance, surface curability and | owtenperature .
referred to as "component a" hereinafter) having

tetramethylene oxide as a main chain, and methacryl
groups or acryl groups at both ends of the main side or
in side chains;

b) 50 to 300 parts by weight of at least one
polymerizable acrylic monomer and/or methacrylic monomer
(simply referred to as T"component b" hereinafter)
selected from aérylic moﬁ;;;rs and methacrylic monomers,
which contains isobornyl acrylate, isobornyl methacrylate
or a mixture thereof; and _

¢} a silane coupling agent (simple referred to as
"component ¢" hereinafter).

The curable adhesive further comprises:

d) a polymerization initiator (simply referred to as
"component d" hereinafter).

Component a is mainly'used for obtaining excellent
adhesive force and improving water resistance,
curability, shock resistance and low-temperature

properties of the adhesive.



properties. Al t hough exanpl es of conponent a i ncl ude

pol yt et ranet hyl ene di acryl at e, pol yt etranet hyl ene ur et hane
diacrylate, and the like, conponent a is not limted to these compounds.
Conmponent "b is mainly used for appropriately adjusting the viscosity of

conponent a. Exanpl es of acrylic nonpgers or methacrylic nononers as.
conponent b include 2-hydroxyethyl (neth)acrylate, 2-hydroxypropyl
(meth)acryl ate, t et rahydr of ur f ul yl (meth)acryl ate, phenoxyet hyl
(meth)acryl ate, di cycl opentenyl (nmeth)acrylate, and the liKke.

These conpounds_can sed. singly or ..n a.mxture of at lLeast t
conpounds. The g%%YE%Frg e%BX%Sﬁ%ntoﬁlﬂs[N%ﬁ(ﬁ%ﬁ?ﬁe%%gF% 30 Ypa&§§’by

wei ght rel at4 1 . y ght of conponent a. Wth a content of
| ess than %%i%§Y%§gb§ﬂaﬁ?g%?,P%ﬁﬁﬁ%?écosity of the uncured adhesive is
increased, and t§e¥gIkapLbut el oyondi ng deteriorates. Wth a content of
over 300 parts by weight,” thé visco8ity of the uncured adhesive is -

decreased, and Abe whefmetboldasbty irftrducidiy | Metheesdll Ndgroupdergby

deteriorating workability. In addition, the flexibility (elasticity) of
t he adhesiaerylt ejroups ngihendsbéth dedmds oraut e, tHderside diadnisor aifi ng
shock resistance. In serious consideration of the viscosity of the

uncur ed adbetsramethybendi laxtieaf t for c@xiampland 3hoeichossi of abemdimee

content of conponent b is nore preferably 70 to 250 parts
(meth)acrylic acid by esterification reaction or a method
of bonding (meth)acrylic monomer having one - hydroxyl
.group through diisocyanate can be used.

Although polyethylene oxide, polypropylene oxide,
polybutadiene, and the like can be considered as the main
chain, these are undesirable. Namely, the main chain
comprigsing polyethylene oxide causes deterioration in
water resistancé. The surface of polypropylene oxide is
hardly cured by cufing' with ultraviolet rays, and has
lower water resistance than polytetraethylene oxide.
When the main chain comprises polybutadiene, water
resistance is improved, but surface curability and low-
temperature properties deteriorate, and curing proceeds
with time because it has double bonds in its chemical
structure. Polybutadiene thus tenés to cause
insufficient long-term reliability. .

In contrast to these polymers, polytetramethylene
oxide has four methylene groups and thus has excellent

water resistance, surface curability and low-temperature

properties.



12 by weight. Conponent b preferably contains 28 to 80% by wei ght of

| sobornyl acrylate or isobornyl nmethacrylate singly or in a mxture

t her eof . If the content of isobornyl acrylate, isobornyl

nmet hacrylate or a m xture thereof is | ess than 28% by wei ght, heat

resi stance, - adhesi on and water resistangg deteriorate, as conpared with a

content in the above range. Wth a content of over 80% by wei ght,
flexibility tends to be lost, and shock resistance deteriorates.
In serious consideration of flexibility and shock resistance, t he

content of isob | acrylate, isobornyl_nethacrylate or a m xture .t hereof
is more preferabﬁgﬂﬁﬁnﬁ%165%§§§mﬂiﬁﬁht.‘EBnpoﬁ@WPXBeFE use fanFaBFSVing
adhesi ve for | y, gl tal s, ' '
reIiabilityé§;§#€ﬁ%§§%$¢#%é§%¥ resﬁgigﬁggéggkanplegggyhgg%%éﬁgﬁylgnﬁnclude
Lerr] - imet NAGHMhofy OB horyI bERIEIAKY EhkANPike, _[dBnidkmeliR! NECTad On¥Er OPY!
tri met hoxysi |l ane, y-glygy oxypropyl trimethoxysil ane, -

y-vinyl tri matikpeed @ &hese cdiddinds (N Vi nyl benzyl am noet hyl)
-[err]-am nopropyl trinethoxysil ane hydrochl oride, and the |ike. However,
conponent c is n@onpohdrtd tp tHese maipbyindased t hEugh approeppiadelef
conponent ¢ is not limted, the content is preferably 0.5 to 20 parts by
wei ght, nor edjueftangb| $he tvidSopitys dff wempbnentasad on Ek@hplast solby

13 weight of conponent a. Wth a content of less than 0.5
acrylic monomers or methacrylic monomers as. component b

include 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl

(meth) acrylate, tetrahydrofurfulyl (meth) écrylate '
‘phenoxyethyl (meth) acrylate, dicyclopentenyl
(meth)acrylate, and the like. These compounds can be

used singly or in a mixture of at least two compounds.
The content of component b is preferably 50 to 300
parts by weighi: relative to 100 parts by weight of
component a. With a content of less than 50 parts by
weight, the viscosity of  the uncured adhesive is
increased, and the workability of bonding deteriorates.
With a content of over 300 parts by weight, ghe viscosity
of the uncured adhesive is decreased, and the adhesive
easily flows during coating, thereby deteriorating
.workability. In addition, the flexibility (elasticity)
of the adhesive after curing tends to deteriorate,
thereby deteriorating shock resistance. In serious
consideration of the viscosity of the uncured adhesive,
flexibility after curing and shock resistance, the

content of component b is more preferably 70 to 250 parts



parts by weight, adhesive force to glass cannot be sufficiently inproved,
and long-termreliability for water cannot be inproved. Wth a content of
over 20 parts by weight, the initial adhesive force sonetines deteriorates.
Conmponent d is used for facilitating polynerization curing by irradiation

of light, for exanple, ultraviolet raysjs Exanpl es of

conponent - d I ncl ude di et hoxyacet ophenone,

2- hydr oxy- 2- net hyl - 1- phenyl pr opane- 1-one, benzoi n, benzoin

(et hyl ) et hyl et her, benzophenone, and the |Iike. However, conponent d

I S not Iiniged to %ﬂese conpounds. Al though the content of conponent d is
not |inited YtK&@8htent is preferably 1 to 20 parts by weight, nore

preferably 2 o ISeBBRLACDY WSOk A0 27 ES BLVBNONC Olye

conponent a. a cont ess -t han par t wel ght,

rate i s | owygandohBYUS R éﬁf&:gﬁélﬂ.bl kY ﬂ&ﬂo%&lew&%a%x?%%g}s&ggﬂy%r 20

parts by wei ght, adheSive ce sonetl nmes riorate conponent s

a, b, ¢ §Ad admiAyre dagidreb@ddi tifyeschar YGhtohE R PASRSbSHAHY e
added to the adhesive. An exanpl e of such additives is a radical

pol yneri zataepylabtebi iebbbehylniierHatgydlzal |of Ya ohikbaradiesress is As
exanpl es of the radical polynerization inhibitor, hydroquinone,
hydr oqui nonkes®et lipharcet 28%, by weidht buhghtatesdicdtarmnz ogdheshen andl t he
li ke can be given. In order to cure a portion which cannot be irradiated
with |ight,waterexampbtangs clef@viongdeoxiate compared with a content
in the above range. With a content of over 80% by
weight, flexibility tends to be lost, and shock
resistance deteriorates. In serious consideration of
flexibility and shock resistance, the content of
isobornyl acrylate, isobornyl methacrylate or a mixture
thereof is more preferably 30 to 65% by weight.
Component ¢ is used for improving adhesive force to,
particularly, glass and metals, and improving reliability

for long-term water resistance. Examples of component ¢

include Y-methacryloxypropyl trimethoxysilane,. ¥~
methacryloxypropyl trimethoxysilane, Y-glycidoxypropyl
trimethoxysilane, y-vinyltrimethoxysilane; N-B- (N-
vinylbenzylaminoethyl) -y-aminopropyltrimethoxysilane

‘hydrochloride, and the like. However, component ¢ is not
limited to these compounds.
Although the content of component ¢ is not limited,

the content is preferably 0.5 to 20 parts by weight, more

preferably 1 to 15 parts by weight, based on 100 parts by



and a redox catalyst may be added as an anaerobic curing agent. The
addition of these conpounds <can inpart anaerobic curing properties to
t he adhesive. This nethod enabl es bondi ng bet ween opaque nenbers. Exanpl es
of the organic peroxides include diacyl peroxide, ket one per oxi de,

hydr oper oxi de, di al kyl peroxide, peroxyesters, and the like. Exanpl es
of the redox catalysts include tertiary am nes, thioureas, netallic organic
salts, reduci ng organi c conpounds, and the like. Particularly, when the
adhesive is used for bonding glass nmenbers, the adhesive is preferably

bstantial|y. 1 t . Al though ty of th d i
s not 11 m YeheRERetyicciia ﬁifgrefﬂé?&ﬁlai“’s'%% hGeot | selRobhER T E T
25 O, f bo hp
xcossi vol PREGH wlooudrgie fpoalncRle P 500 e SIS “%%%ﬁ‘%g The
adhesi ve 'Ssxﬁ?PP{cleﬁEﬂyt hemgeBoanye Qﬁa”OtloB -eRiOr ey i62AUSEy N Y

cases. Wth excessivel |OM/VISCOSIty t he adhesive easily flows during

coating, anéjtéfusz:atﬂiﬁ;ﬁ/\obléabmhpﬁdvécs poagith kN a6kitén®ONoft hevétexidility
(elasticity) of the adhesive after curing deteriorates, and thus shock

resi st ance partet &y owetightaccohdi nghitidlhe adhepdset | Poroé tdometdhes ve

used. The thickness of the adhesive layer 12 is not |limted and

appropri at elgt@eeionatesdi ng the forns and conditi ons between bonded

menbers. However , the thickness of the adhesive layer 12 is

preferably 2 to @opponent d is used for facilitating polymerization
curing by irradiation of light, for example, ultraviolet
rays. - Examples of component a include
diethoxyacetophenone, 2—hydroxy—2—methy1—1-pheny1propane—
‘1-one, benzoin, benzoin (methyl)ethyl ether,
benzophenone, and the like. However, component d is not
limited to these compounds.

Although the content of component d is not limited,
the content isgs preferably 1 to 20 parts by weight, more
preferably 2 to 15 parts by weight, based on 100 parts by
weight of component g_.- With a content of less than 1
part by weight, the curing rate 1is 1low, and thus
practicability is low. With a content of over 20 parts
by weight, adhesive force sometimes deteriorates.

Besides components a, b, ¢ and d, any desired
.additives for various purposes can be added to the
adhesive. An example of such additives is a radical
polymerization inhibitor for improving stability of the

adhesive. As examples of the radical polymerization

inhibitor, hydrogquinone, hydroquinone methyl ether, t-



[err]m nore preferably 4 to 250 [err]m on average. I f the adhesive

| ayer 12 is excessively thin, the buffer effect is | ow when the adhesive

| ayer 12 is subjected to shock, and shock resistance thus deteriorates in
sone cases. If the adhesive layer 12°is excessively thick, the excess
adhesi ve S proj ect ed during bpgdi ng, t hereby deteriorating the
wor kabi lity. The adhesive |ayer 12, of course, may have a portion having a
t hi ckness out of the above range. The above-descri bed conditions for the
conposition, characteristics, thickness, etc. of the adhesive are not

limted to, the, 6 adhesjve-fjxed body shown in Fig,. 1, and ply to

enbod ment BUGHICRRERBPLs RANERTHEIPOBe GBACHIBONLER S3R BROSHYRR s of the
present invention. FEig. .2 shows _a_secand _enhodi nment. in which the hack side
of a wrist wat cgnhas? aesrkelste? on8tFucfur epqn%lqrhpr%]{}%%% d&%‘flgtti vte):heess.

In this et «qhass. S nde fixed -ha ]Qﬁy franme
15 whi chm?isfg%?gexgg&t 5)" lg:hgo%ly&l?o'_sgg?h%t’%“ﬁgél'psﬁeo%gap he %c THh be
seen. 18ndNat Bedickatatdiyet m} fhé SA148804EMBRA! analRe-PATK LM g{f rame
15 and the cover glass 16 are bonded and fixed through an adhesive 1ayer 17
of the adhggéne. of thigepreg@NtidnVvedt i dthddel eddnisburiads cde impart

above- descri bed adhesi ve" hereinafter) described above with reference to
the first anmheddbbrat cupiagrppgpekraped sopphet asthepiieQ f @hird metldde back

cover frame 15. A rubber packing 13 is nounted between the body 10
enables bonding between opagque members.

Examples of the organic peroxides include diacyl
peroxide, ketone perokide, hydroperoxide, dialkyl
peroxide, peroxyesters, and the like. Exaﬁples of the
rédox catalysts include tertiary amines, thioureas,
metallic organic salts, reducing organic compounds, and
the like.

| Particulariy, when the adhesive is used for bonding
glass members, the adhesivé is preferably substantially
transparent.

Although the viscosity of the uncured adhesive is
not limited, the viscosity is preferably about 450 to
6500 cps (25°C), more preferably about 800 to 3500 cps
(25°C) . With excessively high viscosity, the workability
of the work of coating the adhesive is péor, ana the - -
adhesive cannot be uniformly coated in some cases. With
excessively low viscosity, the adhesive easily flows
.during coating, and thus the workability is poor. In
addition, the flexibility (elasticity) of the adhesive

~ after curing deteriorates, and thus shock resistance



and the back cover franme 15 to obtain the waterproofing function between
the body 10 and the back cover frame 15. In the second enbodi nent, since

t he adhesive layer 17 is present on the back side of the wist watch which
i s al ways exposed to sweat or the like, good water resistance is required.
However, the adhesive of the adhesive hgyer 17 exhibits the

above- nenti oned excellent effects. Fig. 3 shows the structure of a third
enbodi ment of the present invention. In the upper portion of the inner edge
of an annul ar general gl ass edge 18 is formed a support step 180, and the

above-described adhesi ve is coated on the inner faces 18a and b of the
support stefe Hﬂf%gﬁﬁn%ﬁf O | R reqmposit g ¢ n%ﬁefﬁéggsigﬁ and

18b of the-§¥£¥ﬁrt step 180 of the glass edge 18 is bonded and fixed the
outer edge O ie cover glass 11 through the adhesive |ayer 19. 17 In

this enbodi nent, 4he Qhﬁﬁiﬂ@@%e LE a@ﬂethgdggg%vgo,%gggrth?ﬁgog%dsgagnd a

core insertion pipe 21 inserted into an axial hole of can

be bonded t qaeafiteiq Wah8 tdsprbOrEatiess! ideed adbspayRg(ie skkowms Shdever,
t he adhesive used in this enbodinent 1s preferably provided with heat

curability eondizdiopiki C betebehi t Yoorldegi 4mehbegst he st Hoslewes,0f ehéourth
enbodi nent. In this enbodi nent, no support step is fornmed in a body 22, and
t he out er etdpdchhesse diowde fallesifvd Hayeaw er2 glagrefeiabded ttot 6@0upper
face 22a of the body 22

um, wmore preferably 4 to 250 um, on average. If the

adhesive layer 12 is excessively thin, the buffer effect
is low when the adhesive layer 12 is subjected to shock,
and shock resistance thus deteriorates in some cases. If
the adhesive layer 12 is excessively thick, the excess
adhesive is projected during bonding, thereby
'deteriorating the workability. The adhesive layer 12, of
course, may have a portion having a thickness out of the
above range.

The above-described conditions for the composition,
characteristics, thickness, etc. of the adhesive are not
limited to the adhesive-fixed body shown in Fig. 1, and
apply to embodiments and examples which will be described
below, and others of the present invention.

Fig. 2 shows a second embodiment in which the back
gide of a wrist watch has a skeleton structure for
improving decorativeness. In this watch, a cover glass
.16 is bonded and fixed to a back cover frame 15 which is
screwed to a body 10 so that the inside of the watch can

be seen.



t hrough an adhesive | ayer 23 of the above-descri bed adhesive. As described
above in the first enbodi nent, the adhesive of the present invention
permts strong adhesion with high water resistance wi thout the support step
provi ded, and thus permts a very sinple structure for securing excellent
wat er proof ness and durability, as conpatged with a conventional structure.
Therefore, the adhesive of the present invention inproves the ease of
working of watch exterior parts, and contributes to thinning of a
wrist watch. In this case, peeling resistance can be inproved by

o, 5 Shove Chel FHEBurAt” a PR FoBaT Hon U RTIROS ot RN o

Fig. 5 shows the s nen s'’e

cover gl ass.dled s ALIRACHEH L cho TR oPage! WOUGhe Bomiass artfloe

24. However, odiment 1s omthe thir Il nent in

the point thatedORHMRGK tadt §AnESiTET 1BPeiN1YN8rILASS a8HBR 4. ot thid S
enbodi nent, |ike the fourth enbodi nent, the outer edge of the |ower face of

the cover ghmssedd linhveatddmndréfeededo tdieagppethd aaporéadesdcribed ass
edge 24 through an adhesive | ayer 26 of the above-descri bed adhesive. The

| oner face &iHeaivéhehgrainaktige) 24eantdibed gipaere faicth 26afefenhbe lady 25
can al so be bonded and fixeg mﬁth'the above-descri bed adhesi ve to which
heat cur abitihe y£fdrstnankadimenty abn| ia yringr ghapedd support step 150

formed in the back cover frame 15.

A rubber packing 13 is mounted between the body 10
and the back cover frame 15 to obtain the waterproofing
function between the body 10 and the back cover frame 15.

In the second embodiment, since the adhesive layer
17 is present on the back side of the wrist watch which
is always exposed to sweat or the 1like, good water
.resistance is gequired. However, the adhesive of the
adhesive layer 17 exhibits the above-mentioned excellent
effects.

Fig. 3 shows the structure of a third embodiment of --
the present_inventibn. In the upper portion of the inner
edge of an annulax‘ generai glass edge 18 is formed a
support step 180, and the above-described adhesive is
coated on the inner faces 18a and 18b of the support steé
180 to form an adhesive layer 19. To the inner faces 18a
and 18b of the support step 180 of the glaés edge 18 is
bonded and fixed the outer edge of the cover ‘glass 11

‘through the adhesive layer 19.



Fig. 6 shows the structure of a sixth enmbodinent. In this enbodi nent,

heat curability or anaerobic curability is inparted to the inner faces
28a and 28b of a support step 280 of a back cover 28, and a body 27 and the
back cover 28 are bonded and fixed with an adhesive |ayer 29 of the
above-descri bed adhesive. A glass edge 89 nounted to the body 27 and the
cover glass 11 are al so bonded and fi xed together with an adhesive |ayer 31
of the above-described adhesive in a support step 300 fornmed in the gl ass
edge 30, as in the above-nentioned third enbodi nent. The gl ass edge 30 and
t he body 27 can S A fig ' t bayve-. cehhe esive
to whi ch heat %QQgB%a%ngér}&dnaéggb cacg:ﬁr a%ﬂ%l '?]yéai%&lirr%gr%t g’dﬂ%i g. 7
shows the s{puc e Vet odigranty shy ' y I st
gl ass plateﬁ?fiég? ﬁgébg?§94%%a%¥%F%g%ondhaégigéﬁi tg%gg%gﬁyﬁﬁgﬁég) 42
are bonded ihfoUGH aBxadheshyre! 2401 48 afhd hBoahoven degsr i Bed vuiisd ve to
forma | am nated gl ass 40. Al though usage of the |am nated glass 40 is not
limted, intédgesherbadibenthe tdisovariesatifed cadhiegless (Astdehown)ed above

S shown, and wil | be descri bed bel ow as a representative.
The first gHewsveheet the ammbhémivecondedl asin shdeis 42enbpdhwedkf f ersent or
the sane. "Different" neans that both glass sheets are different in at

| east one dPreberabivnPrTecided ngritie demsosturahilib¥l vl n@Enaeradriyst al

structure), physical properties, dinmensions (for
curability.

Fig. 4 shoWs the structure of a fourth embodiment.
In this embodiment; no support step is formed in a body
22, and the outer edge of the lower face of the cover
glass is bonded to the upper face 22a of the body 22
through an adhesive 1layer 23 of the above-described
adhesive.

As described above in the first embodiment, the
-adhesive of the present invention permits strong adhesion
with high water resistance without the support step
provided, and thus permits a very simple structure for
securing excellent waterproofness and durability, as
compared with a conventional structure. Therefore, the
adhesive of the present invention improves the ease of
working of watch exterior parts, and contributes to - -
thinning of a wrist watch. In this case, peeling
resistance can be improved by increasing the adhesion
width between the cover glass 11 and the body 22.

Fig. 5 shows the structure of a fifth embodiment.

In this embodiment, a cover glass 11 is attached to a



exanpl e, the thickness and the outer dianeter), the manufacturing method,

t he worki ng nethod, the presence of surface treatnent, etc. O these
conditions, the physical properties nmean at | east one of physi cal

. properties (for exanple, density, specific gravity, various

mechani cal strengt hs, har dness, eBasticity, brittleness (toughness),

shock val ue, thernmal expansion coefficient, etc.), chem cal properties (for
exanple, melting point, softening point, chem cal resistance, water

repell ency, etc.), optical properties (for exanple, color (transmtted

light spechrgl) . Hkef (qGliys, | Xy qq 20 &é?”sﬂ‘ét.ta“%owe‘?;er g
refl ect ance, polarizati dlreéqlon, efc: , €eléctric or madnetTi<c

properti eseff 881 aXAEPLE divf\fhfgr?%iﬁ:te i)?’f&ﬁ(’th i@h%{ar Eﬁnbgfii?.gl% gty gpgnetic

perneability, etc.), etc. I rst glass plate t he second

gl ass pl atgoddtandad TAST 8lppotbelftdpys ide radwant age that g1BkRorad

| am nat ed gl ass 40 has the properties of both glass plates. iIs wll
be described below wth reference to exanples. For exanple, soda gl ass,
borosilicate glass or the like is used for the first glass plate 41, and
sapphire gl ass In thde fembddimesarontikg aske pfaurth? embodiments ddse, the
second gl ass plate 42 has high hardness and is hardly marred (excell ent
marring resitenn@sge refh the \Jewgni facef athethet eovaelr wlars t taés isher eof
and thus functions as protective gl ass. On the other_hand, the first

gl ass pl at®eoradnaed dieiehrAnkae vRREYt Hacge2Af of the glass edge

24 through an adhesive layer 26 of the above-described
adhesive.

The lower face 24b of the glass edge 24 and the
upper face 25a of the body 25 can also be bonded and
fixed with the above-described adhesive to which heat
curability or anaerobic cufability is imparted.

Fig. 6 sho&s the structure of a sixth embodiment.
In this embodiment, heat curability or énaerobic
‘curability is imparted to the inner faces 28a and 28b of
a support step 280 of a back cover 28, and a body 27 and
the back cover 28 are bonded and fixed with an adhesive
layer 29 of the above-described adhesive.

A glass edge 30 mounted to the body 27 and the cover
glass 11 are also bonded and fixed together with an
adhesive layer 31 of the above-described adhesive in a
support step 300 formed in the glass edge 30, as in the
above-mentioned third embodiment.

The glass edge 30 and the body 27 can also be bonded

and fixed with. the above-described adhesive to which heat



gl ass plate 42, but has the advantages of excellent workability and | ow
cost. The first glass plate 41 is bonded to the relatively thin second
glass plate 42 to secure the rigidity and strength of the whole cover gl ass
(the lam nated glass 40). In this construction, the cost can be reduced by
decreasi ng the anobunt of the expensive ¥apphire used, as conpared with a
case where the whole glass cover is made of sapphire glass, and, in working
of the back side 44 of 21 the cover glass, such as cutting, grinding,
pol i shing, etching, roughing, recessing, rough surface working, or the

like, or SUshpglSiiie@flBBNAnSEEBLRS EQFABLL PPy OlsdidPhPedl| M such as a
deposit or the like,"workability is excellent. In such a | am nated cover

gl ass, the adhesryg.| ay@hokd GHEIsSASci e APV E- gevehihe drbdEweart . and

t hus the cover glass exhibits excellent water resistance (noisture

resi stance),In thlieclembodisweaitgnca fiasd glsaiscrplaod nd€srenoinsmben:)
proof ness) even when exposed to outside air and water, and this effect is
mai nt ai ned 4branrd| angependoglabst sheet (seThpdefmember) #i2e areahaonsiast
cover glass can sufficiently be applied to waterproof wat ches,

parti cul ar | shirengler ' annaadegiveni kaver e 42qf edhe RPRVardgpcribed

wat er pr oof ness apd shock resistange. Particul arly, en the first glass
plate 41 arRPReRI¥ecbRITEFARsE ﬁPQ%BaEEdagéa&Pf#8ren£HF$ﬁ@§%-ﬂﬁﬁgﬁk | e,

St ress OcoUpSe DeLUESD RO, PLALSS 948 '@ dhbEer R et eoat Mldler ™!
embodiment, the same watch cover glass as described above
is shown, and will be described below as a

representative.

The first glass sheet 41 and the second glass sheet
42 may be different or the same. "Different" means that
both glass sheets are different in at least one of
conditions inciﬁding thé compogition (including the
crystal structure), physical properties, dimensions (for
example, the thickness and the outer diameter), the
'manufacturing method, the working method, the presence of
surface treatment, etc. Of these conditions, the
physical properties mean at 1least one of physicai
properties (for example, density, specific gravity,

various mechanical strengths, hardness, elasticity, ..
brittleness (toughness); shock value, thermal expansion
coefficient, etc.), chemical properties (for example,
"melting point, softening point, chemical resistance,
water repellency, etc.), optical properties (for example,

color (transmitted 1light spectrum), refractive index,



pl at es. However, since the adhesive which constitutes the adhesive |ayer
43 has hi gh adhesive strength and excellent water resistance, and maintains
predetermned flexibility for a long period of tine, it is possible to
resist the stress or absorb the stress to relieve it, and prevent the
occurrence of defects such as peel and pbe like. Fromthis point of view,
the adhesive is suitable 22 for bonding different materials. Fig. 8
shows the structure of an eighth enbodinment. In this enbodinment, a first

gl ass plate 4l1a and a second glass plate 42 are bonded t hrough an adhesive

| ayer 43 of cLigeRbRKsHRser e AdEY ve L OBl nerl gl 205, 40 oo

wat ch cover ass n IS case ass p % second

gl ass pl at edi%eE‘EHB |seegéf{ %rll glg{,s, %%@égvgegﬁgega & the

constituent nmateria describ or exanple nent In

the eighth eﬁ‘aasnaent i doek 5}, de Qleibeciiest Gnatankl at enaégl@etﬁc not

flat, but has a substantially cyllndrlcal recess 45 to forma box-Iike
shape Fi g. p@rmbabilibeg,sekuchyrecef, a ninth enbodinment.” In this

enbodi ment, a first glass plate 41b and a second gl ass plate 42 are bonded
t hrough an adhesWhenl &per Z8rstf ghasabplateed idmd tHeeserondo dlass a

| am nated gl ass 40 as a watch cover gl ass. In this case, the first glass
plate 41b Phatie t42 axscomiffgrent, pithexe 42s ctheriadvantage erthat

material s, -which may be the sane as the constituent materials described
in, for e;(aﬁﬁggateghéamlnated glass 40 has the properties of both

glass plates. This will be described below with
reference to examples. '

For example, soda glass, borosilicate glass or the
like is used for the first glass plate 41, and sapphire
glass is used for the second glass plate 42. In this
case, the second gléss plate 42 has high hardness and is
hardly marred iexcellent marring resistance) from the
viewpoint of the material properties thereof, and thus
functions as protective glass. On the other hand, the
first glass plate 41 has lower hardness than the second
‘glass plate 42, but has the advantages of excellent
workability and low cost. The first glass plate 41 is
bonded to the relatively thin second glass plate 42 to
- secure the rigidity and strength of the whole cover glass - -
(the laminated glass 40).

In this construction, the cost can be reduced by
decreasing the amount of the expensive sapphire used, as
compared with a case where the whole glass cover is made

of sapphire glass, and, in working of the back side 44 of



seventh enmbodi ment. In the ninth enbodi ment, a cut recess 46 is fornmed on
the back side of the first glass plate 41b. In this case, unlike the
recess 45, the depth of the recess 46 partially changes. Nanely, the
outer periphery 462 of 23 the recess 46 has a tapered shape in which the
depth gradual | y decreases fromthe centpal portion 461 of the recess-46 to
the outer periphery thereof. The tapered outer periphery 462 produces the
function as a prismdue to refraction of |ight. Therefore, the cover

gl ass of this enbodi ment exhibits high decorativeness. Fig. 10 shows the

structure o t e IJren n _thi [ . fir | at e
41c and a sgg%ndgg%%gsggggfg 4%u%#ea%gﬁﬁ%€£¥%$bu h gﬁﬁg He %gi$§§% "43 of
the above-dggeihgd Mg ! 0rEREBLERLAM 8L285c40 WRrianept chcover

gl ass. In thi s case, the first glass plate 4ic and the second gl ass plate

42 conpri setdef fEilen) &Rt eshpfSce WikeBrmentbesiidle sameresmitos OBt i 4 uent
material s described in, for exanple, the seventh enbodinent. In the tenth

enbodi ment , thineddda 45udls &or sedeios prarethenilike , pasirkabi ity his back
side of the first glass plate 41c by press formng to forma |lens 48 for
enl ar gi ng aesekédeakt.display in this portion. In the | am nated cover

gl asses of the eighth to tenth enbodi nents, the second gl ass plate 42
preferably conprFBesughylanskaninated| cauernglageel [thet adhesing rbayerance,

such as sapphire glass, and the first gl ass . -
43 comprises the above-described adhesive, and thus the

‘cover glass exhibits excellent water resistance (moisture
resistance), shock resistance and waterproofness
(moisture proofness) even when exposed to outside air and
water, and this effect is maintained for a long period of
time. Therefore, the laminated cover (glass can
sufficiently be applied to waterproof watches,
particularly, di&er's watches, which are required to have
high waterproofness and shock resistance.

Particularly, when the first glass plate 41 and the
second glass plate 42 are different types, for example,
stress occurs between both plates due to a difference
.between the thermal expansion coefficients of both
plates. However, since the adhesive which constitutes
thé adhesive layer 43 has high adhesive strength and - -
excellent water resistance, and maintains predetermined
flexibility for a long period of time, it is possible to
resist the stress or absorb the stress to relieve it, and
prevent the occurrence of defects such as peel and the

like. From this point of view, the adhesive is suitable



plates 4la, 41b and 41c preferably conprise a glass material having
excellent formability or workability. This has the foll ow ng advant ages:
24 \When the whol e cover gl ass conprises sapphire glass, since the materi al
has hi gh hardness, the recess 45, 46 or 47 cannot be easily formed by
grinding or the like, or the working pgecision and surface finishing

preci sion becone |ow, thereby causing an increase in cost due to an
increase in the |abor of working. Particularly, sapphire glass has a high
softening point, and thus cannot be press-fornmed, and it is difficult to

integrally formt re 45 .46 or 47 On the other hand, the | am nated
cover gIasgofégkﬁgﬁgﬁ%ﬁﬁ%iggeF§ 5?%?51P&Fﬁing, and the recess 45, 46 or 47
can easily be feinedd figst a , r Whi ch can
easily be wor ke%rl% gdr rgrl [ ns{:] i(-Sfrlét ﬁg!"ﬁuéfz‘é% }O? iA‘%?t%l_ p}gs%rﬁ%(?%%%\%hgbr m a
conpl i cat ed 13" 3R8 Llentbdd iMeritS C &S F1ratd ISP YA Y |<4h1rw AECh S5880A444

surface finishing precision. I'n manufacture such a lam nated cover

gl ass, eitheasel prand ne keleermdde dhircigilas adiedBred lBaylu Drofdlc and

the second gl ass plate 42 and formation of the recess 45, 46 or 47 in the
first gl asshel abevéldettritedd heihawiviee tearfored aoUlamtiaidtel dlwes to@ ot her.
Fig. 11 shows the structure of _an eleventh enbodinent. 1In this
enbodi nent asa & i watchl asvepl glastld adid dlsierorvaisel asheplfitmst42gbass bonded
t hrough an adhesive | ayer 43 of the above-descri bed adhesive to forma

| ami nat ed Bilass 4@1as anght chheoveecghdssglaspn fHiade 42 comprise

different materials, which may be the ‘same- as the
‘constituent materials described in, for example, the
seventh embodiment.

In the eighth embodiment, the back side of the first
glass plate 41a is not £lat, but has a substantially
cylindrical recess 45 to form a box-like shape.

Fig. 9 sths the structure of a ninth embodiment.
In this embodiment, a first glass plate 41b and a second
glass plate 42 are bonded through an adhesive layer 43 of
the above-described adhesive to form a laminated glass 40
as a watch cover glass. In this case, the first glass
plate 41b and the second glass plate 42 '~ comprise
.different materials, which may be the same as the
constituent materials described in, for example, the - -
seventh embodiment.

In the ninth embodiment, a cut recess 46 is formed
on the back side of the first glass plate 41b.‘' In this
case, unlike the recess 45, the depth of the recess 46

partially changes. Namely, the outer periphery 462 of



case, the first glass plate 41d and the second gl ass 25 plate 42
conprise different materials or the sane material, which nmay be the sane as
the constituent materials described in, for exanple, the seventh
enbodi nent. In t he el eventh enbodi nment , di spl ay | ayers
(decorative nenber |ayers) 50 and 51 are@3provi ded between the first glass
pl ate 41d and the second glass plate 42. Nanely, the display |ayers 50 and
51 are forned on the bonded face (the face in contact with the adhesive

| ayer 43) 411 of the first glass plate 41d and the bonded face (the face in

cont act W tre80bes! Ve | RYE! £13ha02LoAT g eaand bl ans R Bodty

respectively. Eac t he displ ay ers b has a predet er

di spl ay pat 4eEEual9Y afedrddFEdCERom RURR ANt A BYPEPLioR 4831 WE Ofnthe
li ke, which'is formdd by a nmethod such as coating, printing, transfer,

deposi ti on, repelleeri®gtol athe! 8ut8s, pe¥@pbleryhacndient Al saripachapérée
display layers 50 and 51 nmay be forned by using a decorative nenber having
poor water besest peaeiphemrisosd pesdséescehealfuaetdonr az i greesmnduél aw
resi stance, such as a shell, paper, a cloth or the |ike. Such a nenber can
be i nsertedtbo faffiract tuwrorft iMghtl .ass Thevedigrei, gh-liecoowervegiess aofl good
quality. Alternatively, only one of the display |ayers 50 and 51 may be

f or med. this embodiment exhibits high decorativeness.

Fig. 10 shows the stfucture of a tenth ‘embodiment.

In this embodiment, a first glass plate 41c and a second
glass plate 42 are bonded through an adhesive 1a§ér 43 of
‘the above-described adhesive to form a laminated glass 40
as a watch cover glass. In this case, the first glass
plate 4l1c and the second glass plate 42 comprisé
different materials, which may be the same as the
constituent matérials described in, for example, the
seventh embodiment .

In the tenth embodiment, a recess 47 is formed at a
predetermined position on the back sgide of the first
glass plate 41c by press forming to form a. lens 48 for
enlarging a calendar display in this portion.

In the laminated cover glasses of the eighth to
‘tenth emﬁodiments, the second glass plate 42 preferably
comprises a glass material having excellent marring
resistance, such as sapphire glass, and the first glass
plates 4l1a, 41b and 4l1lc preferably comprise' a glass

material having excellent formability or workability.

This has the following advantages:



26 A conventional cover glass conprising a single glass material has a
problemin that when a display layer is formed on the outer surface by
printing, coating or the |like, the display disappears due to deterioration
or peeling. However, in this enbodinent, the display |ayers 50 and 51 are
formed between the first glass plate 434 and the second gl ass plate 42 and
not exposed to the outer surface of the cover glass, this problemcan be
sol ved. Formation of such display |ayers 50 and 51 has the advant age t hat
pr edet er m ned infornation can be di splayed for a | ong period of tine and

the advantage t{jat . eOfco%teq:r %%Cso%ogca%pl}l@ spoélg# qua J?/gg

vi sual | y expresse t ere I ncreasi ng(ﬁ and t he
degree of o] ﬁ§§g h [ ay, 4 ayer 52
can be for%r% %n@}%f vve]?{hs]fg%ailgwgp r}hﬂ%rst gttflg%s]%% sQ }%d a¢ Thi s
perm ts digpl ay ehnRoed®eCilsiay irddidedd 'kﬁ;“%}ﬁhdi‘rfgf Qﬁ:ertthep%léé Onsrin the

depth direction of the cover glass, and pérmts higher
St er eoscoptheexpderEngn. phedisilch s @ bhefateuctinitsRing tpwddidion

enbodi ment. This enbodi nent is the sanme as the el eventh enbodi ment except
t hat a recbesowé5lewchtherabyr caveing ol é noreplse linkedst fdwearsmb iant he
first glass plate 4le, and_a display layer 50 is provi ded in the recess
415. 27increase in the labor of working. Particularly, sapphire
glass has a high softening point, and thus cannot be
press-formed, and it is difficult to integrally form the
recess 45, 46 or 47. On the other hand, the laminated
cover glass can be subjected to press forming, and the
‘recess 45, 46 or 47 can easily be formed in the first
glass plate 4la, 41b or 41lc, which can easily be worked
by grinding or the like. It is thus possible to form a
complicated shape or a fine recess, and improve working
precision and surface finishing precision.

In manufacture of such a laminated cover glass,
either of bonding between the first glass plate 41la, 41b
or 41c and the second glass plate 42 and formation of the
recess 45, 46 or 47 in the first glass plate 41, 41b or
41c may be carried out earlier than the other.

Fig. 11 shows the structure of an ' eleventh
embodiment. In this embodiment, a first glass plate 41d
and a second glass plate 42 are bonded through an
adhesive layer 43 of the above-described adhesive to form

a laminated glass 40 as a watch cover glass. In this

case, the first glass plate 41d and the second glass



Thi s enbodi nment enabl es suppr essi on of t he occurrence of bubbles
in the vicinity of a decorative nenber |ayer during bonding, and

i mprovenent in the workability of bonding. Al so, since the display |ayer 50
is not projected into the adhesive | ayer 43, the thickness of the adhesive
| ayer 43 can be uniforned. As a result2sthis enbodi nent exhibits the high
effect of preventing peeling which is caused by internal stress due to the
non-uni formty in the thickness during curing. Al though not shown in the
drawing, an internediate | ayer may be provided for any desired purpose

ot her thaln%géégl a)izat Cl rs:.LaSré\::t ﬁ%’sff‘%lo%n‘fur'&ag%’? sgl ay Iray s 50 and 51,

for exanp Rirt ﬁ%odlnent

In this egh&ﬁém Eﬁt ﬂéﬁf;?/g'ra% el g S dﬁdéﬂ utu £ 421

are bonde roug an adhesi ve [escr1 bed adhesive to
form a | anpaeépda 9kas ueklaody Waligh COFSF Oleddtple,! N £HES G@Sfndie first
gl ass plate 41f and the second glass pl ate 42f conprise different materials
or the sanempbademeéat. Which may be the sane as the constituent materials

described in, -for exanple, the seventh enbodinent. In the thirteenth
enbodi nent, theInutethdi anefleveatht he embositimgnass plddteplddf | sldysunper t han
the outer dianmeter of the second glass plate 42f so that a step 49 28 is

formed in {decovativeewnepherylayerad S6cend §lasgeppaoyiqed hetweaan

di fference between the dianeters
the first glass plate '41d and the second glass plate 42.

Namely, the display layers 50 and 51 are formed on the
bonded face (the face in contact with the adhesive layer
43) 411 of the first glass plate 41d and the bonded face
(the face in contact with the adhesive layer 43) 421 of
.the second glass plate 42, respectively.

Each of the display layers 50 and 51 has a
predetermined éisplay pattern such as a character,
numeral, a symbol, a design or the like, which is formed
by a method such as - coating, printing, transfer,
deposition, sputtering, ion plating, CVD or the like.

Also each of the display layers 50 and 51 may be
formed by using a decorative member having poor water
resistance, chemical resistance, abrasion resistance and
flaw resistancé, such as a shell, paper, a Eloth or the
like. Such a member can be inserted to form a decorative
glass having high decorativeness and good quality.

Alternatively, only one of the display layers 50 and

51 may be formed.



When a cover gl ass having such a shape is formed by using single glass,
particularly hard gl ass such as sapphire glass or the like, it is difficult
to work the step 49, and even if the step 49 can be worked, the constituent
faces of the step 49 cannot be snoothly ground. However, in the

| am nat ed gl ass 40 of this enbodi nent, 26i nce the first glass plate 41f and
the second gl ass plate 42f are produced separately, worked in desired
shapes, and then bonded together, it is possible to easily obtain the cover
gl ass having the conplicated shape shown in Fig. 13. Particularly, t he

constituent facgs 491 8nd 423 doJdie gﬁt A’%@sr %tgﬂé{n? %i'gg the

Ther ef or e, t he mnrklng preci si on prec SI O

step and opBeerRant igNs ér%rQhﬁmeiﬂlthéé wHaQWs, HBEFlé&VQQﬁHQ? igf a
fourteenth enbodi nent. In this enbodinment, a first glass plate 41 and a

second gl agsriked! orf2tRé eobeaée@dﬁﬁaa&fbganpﬁﬂﬂﬁngﬁ koxeindg3 & the
above-descri bed adhesive, and the first glass plate 41 and a third gl ass
pl ate 55 aillékkondeHet hdbsgbapn dibdmspesrs aydere S56oof deterdvpatiodessri bed

adhesive to forma |lam nated gl ass 40 as a watch cover gl ass. In this
case, the pkheddngl.asdopemes 55 mihise anbodimentas die bisplay hbayerst gl ass
plate 41 and the second glass plate 42, or different fromthe 29 first

gl ass pl at §04P%d5lhér§ecf€ﬁiﬂ“ftﬂ aBetyeane the Hiwstogbreg RlatEe aAddat ed

gl ass) may be a | am nate of at |east four glas | at es he present
Pvent i on. 2B | a1 sewdt retaes epigee 42”and hof Sxposed "¢

outer surface of the cover glass, this problem can be
solved.

Formation of such display layers 50 and 51 has the
advantage that predetermined information can-be displayed
for a long period of time, and the advantage that a
feeling of stereoscopy of the cover glass can be visually
expressed, theréby increasing a feeling of high quality
and the degree of freedom of design.

As shown in Fig. 11, the sgame display layer 52 can
be formed on the lower side 413 of the first glass plate
41d. This permits display of predetermined indications
at different posiﬁions in the depth direction of the
cover glass, and thus permits higher stereoscopic
expression. .

Fig. 12 shows the structure of a twelfth embodiment.

This embodiment is the same as the eleventh embodiment
except that a recess 415 such as a groove, a hole or the
.1ike is formed in the first glass plate 4le, and a

display layer 50 is provided in the recess 415.



the first to fourteenth enbodi nents nmay be conbi ned. Besi des the watch
cover gl ass, exanpl es of applications of the adhesive-fixed body of
the present invention, particularly the |lam nated glass, include a liquid
crystal display (TFT liquid crystal display cell and the like), CRT, w ndow
and door gl ass, autonobile glass, specgacle |enses, other various |enses,
wat er tank gl asses for appreciating fish, tableware, portabl e

t el ephones, display w ndow cover glasses for renote controllers, display

wi ndow cover gl asses for azinmuth neters and ot her nmeasuring instrunents,

etc. The presen&.h%%venteg&gdiﬁegﬁt I ieq;atbq%stsof %e ford herﬁpovet}gé ass

mat eri al s, and coibi nati1 on o0f any materl I'rst a second

menbers cag-bgrveftte |&r ! Budpiase, inhendi FigigNEyMRier hal gedbLatppded, of
course, the same effect as described above can be” obtai ned. EXAMPLES The

present inyembeen Waikrbeddesagi bBEnAEhgY ZWahd I BhigrereRe®® ex@nties. In

t he exanples, any one of the follow ng three types was used as conponent a.
30 i) Powgrrbbalityyloénbonddnacr yirdiss, simeduadse dimplest ekayexasd on
reaction of, a mxture of 1 nole of polytetranethyl ene glycol having, a

mol ecul ar ®ei ghotof BANEchad 2 imtes bheacagheesixei dlayer 43, the

Pol yt et ranet hyl eneur et hane diacrylate (wth (x) attached in Table 1 bel ow)
produced byhieksesagof riha wdhesive layer 43 can be uniformed. '

a result, this embodiment exhibits the high effect of

preventing peeling which is caused by internal stress due
to the non-uniformity in the thickness during curing.

Although not shown in the drawing, an intermediate
layer may be provided for any desired purpose other than
display at the same position as the display layers 50 and
51, for example.

Fig. 13 shows the structure of a thirteenth
embodiment. In this embédiment, a first glass plate 41f
and a second glass plate 42f are bonded through an
adhesive layer 43 of the above-described adhesive to form
a laminated glass 40 as a watch cover glass. In tkis
case, the first glass plate 41f and the second glass
plate 42f comprise different materials or the same
material, which ﬁay be the same as the constituent
materials described in,. for example, the seventh
embodiment. -

In the thirteenth embodiment, the outer diameter of
the first glass plate 41f is larger than the outer

diameter of the second glass plate 42f so that a step 49



of 0.6 nmole of polytetranethylene glycol having a nolecular weight
of 2000 and 1 nole of tolylene diisocyanate, and then adding 0.8 nole of
2- hydroxyethyl acrylate to the reaction product and reacting the resultant
m xture. iii) Polytetranethyl eneurethane diacrylate (wwth (y) attached in
Table 1 bel ow) produced by reacting a R&ture of 0.85 nole of

pol ytetranet hyl ene glycol having a nolecular weight of 2000 and 1
nole of tolylene diisocyanate, and then adding 0.3 nole of 2-hydroxyethyl
acrylate to the reaction product and reacting the resultant m xture. The
rati o of palsyt €orawsed hhersheyl patkranseaiplydiy adf dthed ddordt glaek

pol ytetranet hyl ene glycol and tolylene diisocyanate can appropriately be
changed. pAatshaARf oy ttiebe dHifossnae dextsrden Hefordiametiars and har dness
after curing can be changed. On the_ other hand, in conparative exanples,
any one of  the fihemv@ngoves oypes havingesush & cthamehs Eormedpdidi ng to
t he above conponent. 31 .iv) Polybutadiene acryl ate produced by

esteri fyi ng*Sing xR Sl oPIFHIIEFdYendegdy coLagsyi YR ndPecul ar

G acr'yl at o FHRRIGER SAFEact: Shc KRR oLb PS¢ D JEEr RS ng a

roleodl o G 490, 2008 AL OB Sl k! I, e SRR ke s T

reacting tRngtituent faces of the step 49 cannot be smoothly
ground. However, in the laminated glass 40 of. this
embodiment, since 'the ‘first glass plate 41f and the
second glass plate 42f are produced separately, worked in
desired shapes, and then bonded together, it is possible
to easily obtain the cover glass having the complicated
shape shown in Fig. 13. Particularly, the constituent
faces 491 and 492 of the step 49 can smoothly be.ground.
. Therefore, the working precision and dimensional
precision of the step and other portions are high.

Fig. 14 shows the structure of a fourteentlr.x

embodiment. In this embodiment, a first glass plate 41
and a second glass plate 42 are bonded through an
adhesive layer 43 of the above-described adhesive, and
the first glass plate 41 and a third glass plate 55 are
bonded through an adhesive layer 656 of the above-
described adhesive to form a laminated glass 40 as a
watch cover glass.. In this case, the third glass plate
55 may be the same as either of the first glass.plate 41

‘and the second glass plate 42, or different from the



m xture.. As conponent b, isobornyl nethacrylate, isobornyl acryl ate,

di cycl opent enyl acryl ate, 2- hydroxyet hyl nethacryl at e,

2- hydr oxyet hyl acryl ate or tetrahydrofurfuryl acrylate was
used by appropriately m xing the conbination shown in Table 1 below. As
conponent C, [err]-met hacr gboxypropyl trinmethoxysilane or

y-gl yci doxypropyl trinmethoxysilane was used according to denmand. As
conponent d, 2-hydroxy-2-nethyl-1-phenyl propane- 1-one or benzoin et hyl

et her was used. Six adhesives (Nos. 1 to 6) of the exanples, and three
adhesi ves 7 9) 4Qf t tiV anpl h_c rising the
above conp%#%%?s 15%5 %P%ﬁgrgg,%§§g%c ar % g?i F%% %?%Fﬁeggpadhesives wer e
eval uat ed. Th ORI | f s L ae [ e : able 1.
32 [Table 1] A Iq‘h%dhesi vxte %s.gl(%%ﬁ'gﬁ%g%(?agggggﬁp}é% n?;ea %Pi)%]éﬁ%?%sent

i nvention, ogndtAdRasity oM@ g14sk0 platesot contain conponent- a. Adhesi ve
No. 7 contains neither isobornyl nethacrylate nor isobornyl acrylate.
Conponents b of Ial lth&dhasisentNdsavehtior cantlaidst sokravtudRilesrytat e
and/ or isobornyl acrylate, and the ratios of these conpounds in conmponents
b are adj ushedfiirshki tot Hfeurdegatdf eddotdim@tpamby be wembliinedThe
characteristics and results of the bonding test of Adhesive Nos. 1 to 9 are
shown in Tabl e Besides the watch @ cover (glass, examples of

applications of the adhesive-fixed body of the present
invention, particularly the laminated glass, include a
liquid crystal display (TFT liquid crystal display cell
and the 1like), CRT, window and door glass, automobile
glass, spectacle lenses, other various lenses, water tank
glasses for appreciating fish, tableware, portable
telephones, display window cover glasses for remote
controllers, diéplay window cover glasses for .azimuth
meters and other measuring instruments, etc.

The present invention is not limited to bonding. of
the above glass materials, and combination of any
materials for the first and second members can be used.
In this case, when different materials are bonded, of
course, the same effect as deécribed above can be
cobtained.

EXAMPLES

The present invention will be described below with
reference to examples.

In the examples, any one of the following three

types was used as component a.



[ Table 2] In Table 2, viscosity was neasured at 25[err]C for each adhesive
before curing by using a Brookfield rotational visconeter. Hardness was
Shore hardness according to JIS B 7727, and was neasured at 25[err]C after
curing. The curing test was carried out by ultraviolet irradiation at a
dose of 2000 mi/cnR, and surface curabiBoty after irradiati on was observed.
"O'" marks indicate the absence of stickiness, and "x" marks indicate
the presence of remaining stickiness. Regarding to adhesive strength, after
the body of a watch case and a gl ass were bonded with the above- descri bed

adhesive, the i niit)i al P mesttﬂeﬁ.@feh?,gfc%ife{c}ﬁﬁéi O&é’j{‘%“@éd wat at

50[err] C for 100 hours, and streng er tenre I t1ons of cycle

in which a gapRhgRethehnd deactQlpf i Y hildurandat H0[gs1dC bpr 1

hour were neasured. In the water penetration test, a watch body and a gl ass
ver e bondedpyi i ethameibtyaenes Cglpesl adhrbing . aantbReAsld@t weight wefer was
confirnmed en the watch was imersed in hot water at 50[err]C for 100
hours and whenot hadwat avless ofmaeryddci ackidt. water at 50[err] C for 100
hours under 10atm "O'" marks indicate no water penetration, "[err]" marks
i ndi cat e penet r atiidn Relytatpanetinoieneuwfethang  diadrykateanr(witindizht e

wat er penetration. The shock resistance was neasured by confirmng the

presence of aikpehegeds: Taklen Idkelay)payrodiced duksreacting a mixture
of 0.6 mole of polytetramethylene glycol having a

molecular weight of 2000 and 1 mole of tolylene
diisocyanate, and then adding 0.8 mole of 2-hydroxyethyl
acrylate to the reaction product and reacting the
resultant mixture.

iii) Polytetramethyleneurethane diacrylate (with (y)
attached in Table 1 below). produced by reacting a mixture
of 0.85 mole bf polytetramethylene glycol having a
molecular weight of 2000 and 1 mole of - tolylene
diisocyanate, and then adding 0.3 mole of 2-hydroxyethyl
acrylate to the reaction product and reacting the
resultant mixture.

The ratio of polytetramethylene glycol and acrylic
acid and the ratio of polytetramethylene glycol and
tolylene diisocyanate can approbriately be changed. By
changing these ratios, viscosity before. curing and
hardness after curing can be changed.

On the other hand, in comparative examples; any one
of the following two types was used as ‘a component

corresponding to the above component.



t he adhesi ve when the sane watch as described above was fallen onto an oak
plate froma height of 1 mand then inmmersed in water at roomtenperature
for 40 m nutes under 10atm "O' narks indicate no water penetration due to
peeling or cracking of the adhesive, "[err]" nmarks indicate
penetration of a small amount of water @de to peeling -or cracking of the
adhesi ve, and "x" marks indicate water penetration due to peeling or
cracki ng of the adhesive. Table 2 shows that both Adhesive Nos. 8 and 9
have poor surface curability, cause deterioration in adhesive force after

the heat cycle tasf), R GAURledLSIStyiNe profuddl by YBEEFPEPPRgt gST. On
t he ot her hand, aIR Adhesi ve hﬁz. 1.§%y7 had%rgood suf$;ce cura iI?ty, and

cause subst afititide) &F daf eniclleat bEN bblgBaesgyenktor geyablerndteéngeas cycle
test. However, although Adhesive Nos. 1 to 6 cause no deterioration in
adhesi ve fomeAeghilayr Meeidhd o300 esid 2amdbled toforkirgliie tkddwvat er pr oof
test, Adhesive No. 7 causes significant deterioration in adhesive force
after the hot watdr tRelypropyhensupethanesubiiecrilahe wapmadwans tbyt .
Next, each of Adhesive Nos. 1 to 4 was coated on the bonded portions of the
body 10 andreRetddger Qyl€asdnalie ofof hePMYRFPRERNN a\FHCPhe BAYIRIUrd shown
in Fig. 1, .and cured by iyradiation of ultraviolet rays with a wavel ength
of 350 nm aR@lgdat i tWetght gRE 0”900 3R cnter PPleysidy tahylene

“'trav'°'etdiféSé?Qﬂ?ﬁé?‘ané“¥ﬁé€t33ding 0.8 mole of 2-hydroxyethyl

acrylate to the reaction product and reacting the
mixture.

As component b, isobornyl methacrylate, isobornyl
acrylate, dicyclopentenyl acrylate, 2-hydroxyethyl
methacrylate, 2-hydroxyethyl acrylate or
tetrahydrofurfuryl acxrylate was used by appropriately
mixing the combihation gshown in Table 1 below.

=17

As component c v-methacryloxypropyl

trimethoxysilane or fy-glycidoxypropyl trimethoxysilane

was used according to demand.

As component d

-7

2-hydroxy-2-methyl-1-phenylpropane-
l-one or benzoin ethyl ether was used. |

Six adhesives (Nos. 1 to 6) of the examples, and
three adhesives (Nos. 7 to 9) of the comparative examples
each comprising the above components were prepared, and
characteristics of these adhesives were evaluated. The
compositions of these nine adhesives are shown in Table

1.



conprising a high-pressure nercury lanp to bond and fix the cover glass 11
to the body 10. The average thickness of the adhesive |layer was 50 {err]m
The thus-obtained Exanples 1 to 4 (corresponding to Adhesive Nos. 1 to 4,
respectively) were tested with respect to waterproofness in conparison with
the sane watch case (sinply referred t®as "conventional exanple"
hereinafter) formed by using the adhesive disclosed as Exanple 1 in
Japanese Exam ned Patent Publication No. 7- 98674. The results are shown in
Tabl e 3. 35 The conventional exanple causes no trouble as an

adhesi ve-fi xed $TLHELUY used for a wist watch with waterproofness for
living. The schematic conposition of the adhesive used in the conventional

exanpl e conpri sge11@@nRaive Mbsei0Rlo Of dostAPRCcBRbBAGHY! &t @ &ndavi ng
pol yt etranet hyl ene oxi de, 30 parts by wei ght of 2- hydroxypropyl acrylate,

30 parts byreeégbt Divésobednnylantet hatHadiatee, N3@ . .pant stby sweidht e rosin
ester, 5 parts by weight of acrylic acid, and 0.5 part .by wei ght of

benzoi n. cortaimuglongoreradhasi veaAllaesiekatNoel 7 heoht abher predadfheass and
durability as a usual ultraviolet curable resin adhesive, the adhesive has
| ow wat er issghernylemebbacrviat®ankri hsckopeyhtacrybaboperties, particularly
heat resistance, as conpared with the adhesive of the present invention.

[ Tabl e 3] The t%@@P‘Pltl%ggsa&j ?Esldeshingsivigwiiash Thbit® 36 wigantsdn

descri bed pel ow.
igobornyl methacrylate and/or isobornyl acrylate, and the

ratios of these compounds in componenté b

are adjusted
within the range of 28 to Bb parts by weight.

The characteristics and results of the bonding test
of Adhesive Nos. 1 to 9 are shown in Table 2.

[Table 2] |

In Table 2, viscosity was measured at 25°C for each
adhesive beforeucuring by using a Brookfield rotatiomnal
viscometer. |

Hardness was Shore hardness according to JIS B 7727,
and was measured at 25°C after curing.

The curing test was carried out by ultraviolet
irradiation at a dose of 2000 mJ/cm®, and surface
curability after irradiation was observed. "ow marké
indicate the absence of  stickiness, énd "x" marks
indicate the presence of remaining stickiness.

Regarding to adhesive strength, after the body of a
watch case and a glass were bonded with the above-
described adhesive, the initial strength, strength after

immersion in hot water at 50°C for 100 hours, -and strength



The statie pressure waterproofness is represented by the result obtained by
confirm ng whet her or not clouding (condensation) occurs on the inner
surface of the cover glass due to water condensation when a watch case was
entirely heated to 45[err]C after being pressed in water and mai ntai ned for
20 minutes, and a wetted cloth contai Bhg water at 20[err]C was pl aced on
the cover gl ass. 36 When no clouding occurred, the pressure in water was
further increased, and confirmation was repeated. The pressure shown in
Tabl e 3 indicates the highest pressure val ue where no cl oudi ng occurred.

The initl el fSEURE ddpdialionttSofabMeAit vghe a&gﬁgxrgfr%?eggiicwyé rmed at

each tinme the pressure S 1 ncreased by 2at to 4, no
troubl e ocgaid edeup-36°cl5abm BnHohibe nfkatovgs avasosehoridgr URLSle
pressure over this value. Therefore, confirmation was not carried out

under prestedfure®¥er 15atm In the conventional exanple, no trouble
occurred up to 5atm but clouding occurred under pressure over this val ue.
The | ong-t er Mn waher wattdmepenetmat ioratestq dywdethr odngahde a
imersion tinme taken until clouding occurred by the same condensati on

met hod as gk&s3s | vete abondedhavitthhechent abovasdeseribedeadbdsivevarmmd at room
tenperature and taken out at intervals of 50 hours. In all Exanples 1 to 4,
no cl oudi MERREKALRR uPE oWabey afF sconhidrpedt when stbBgpatrteh aWwasmer si on

time of 1000 hours, In the conventional _exanple, gtogdin%
immersed in hot water at 50°C for 100 hours and when the

‘watch was immersed in hot water at 50°C for 100 hours

under 1l1l0atm. "O" marks indicate no water penetration,

"A" marks indicate penetration of a small amount of

water, and "x" marks indicate water penetration.

The shock resistance was measured by confirming the
presence of watgr'penetration due to peel or cracks of
the adhesive when the same watch as described above was
fallen onto an oak plate from a height of 1 m and then
immersed in water at room temperature for 40 minutes
under 10atm. "O" marks indicate no water penetration due

to peeling or cracking of the adhesive, "A" marks

‘indicate penetration of a small amount of water due to
peeling or cracking of the adhesive, and "x" marks
indicate water penetration'due to peeling or cracking of
the adhésive.

Table 2 shows that both Adhesive Nos. 8 and 9 have
poor surface curability, cause deterioration in adhesive

force after the heat cycle test, and cannot resist the



occurred at an imersion tinme of over 100 hours. The shock wat er proof ness
IS represented by the result obtained by confirm ng waterproofness in water
under 10atm after the watch case was fallen onto an oak plate from a hei ght
of 1.2 m Wen no trouble occurred 37 in waterproofness in falling onto
the oak plate, the watch case was furthasg fallen onto a vinyl tile 50 tines
froma height of 1.2 m and then waterproofness in water under 10atm was
confirmed by the same nmethod. In Exanples 1 to 4, waterproofness was
not interfered after falling onto the oak plate and falling onto the

vinyl tilejo-atfwatSorddetedtand, in the conventional exanple, no
problen1occurreg after Fhlling onto the oak plate, but clouding occurred

after falling onog t#ige ViokWer! ihéhd,Tha1heaiaHasivd aRbsatier £600f NBSSei S
represented by the result obtained by confirm ng waterproof ness under 10atm

after the wabed cargfse pPlanebility heaimll datde f cdublstentiallyhenoniti al
tenperature of the dryer was 40[err] C, and water proofness was confirned
each tinme tHeteerpeaitione was adbesised foyrdd| erfitle® khe Ekaapl esycle to

4, waterproofness was not interfered up to 90[err]C On the

ot her handtesktn tRewevaven@ildhouadx Adhesivet Nogr 0df e séwaauss atded up
to 80[err]C, but clouding occurred at 90[err]C. The thermal shock

wat er pr oof neg§erdorasieveite@deaive foxae afihes it fekorateni Fest.

wat er pr oof ness, under 10atm after .20 cycles i n_each. of ich, the_.watch case
Was P ana no trou%t_l.e :{n the wgterproof est, A esive No. 7

causes significant deterioration in adhesive force after
.the hot water test and shows poor results of the
waterproof test.

Next, each of Adhesive Nos. 1 to 4 was coated on the
bonded portions of the body 10 and the cover glass 11 of
the watch case having the structure shown in Fig. 1, and
cured by irradiation of ultraviolet rays with a
wavelength of 350 nm and a quantity of light of 8000
mJ/cm? using' an. ultraviolet irradiation apparatus
comprising a high—pressuré mercury lamp to bond and fix
the cover glass 11 to the body 10. The average thickness

of the adhesive layer was 50 um.

The thus-obtained Examples 1 to 4 (correqunding to
Adhesive Nos. 1 to 4, respectively) were tested with
‘respect to waterproofness in comparison with the samé
watch case (simply referred to as "conventional example®
hereinafter) formed by using the adhesive disc¢losed as
Example 1 in Japanese Examined Patent Publication No. 7-

98674. The results are shown in Table 3.



alternately cont ai ned in tw baths of different tenperatures for 1
hour each. The | ower-tenperature side was fixed to -20[err]C, and the

hi gh-t enperature side was 38 stepwisely increased to 40[err]C, 60[err]C
and 85[err]C. In Exanples 1 to 4, since waterproofness was obtai ned at
85[err]C on t he hi gh-tenperature 38§ide, waterproofness was further
confirnmed at the sanme tenperature up to 240 cycles (O. In this case,
no probl em occurred in waterproof ness. On the other hand, in the
conventional exanple, waterproofness was obtained at 60[err]C on the.

hi gh-t enper at ur e 7gledecoRVEnEL SHAL NG €eadke8S[ €6 M Itrouldi® Waat hen
resistance is represented by the result obtained by confirmng

wat er pr oof naghesiger £idedm atkaecthbe besded fex t izonwhasti r watdent edivht h
ultraviolet rays by an ultraviolet carbon fadoneter. The

initial irradierpooofnessoffard tYiwimd et Thes sehenb®q chaonposdtd drhemt

I ncreased by 100 hours each to finally reach 500 hours. In Exanples 1 to 4,
no probl em tbeuadhegivewansedr dof e abnventiendllatcxampler GOPHIRES. On
the other hand, in the conventional exanple, waterproofness was ensured up
to an irradt8fi drutisePyf wedghko vl urekthaneunekhassripked nett draving

irradi ation f 300 houFi‘grltL The "weat her resi stance_ + shock .wat er pr oof ness"

'
means conbiﬁagyﬁ_ﬁtb"f"m@fi PRt | OFL9EF s Qckﬂaéfé:isstﬁi’ce“é?ﬂ@%at er 2-
resi stance, and Lo Leprssented R the;r eaull, ah) A,0gnbY (5O 48 A%

wat er pr oof n
methacrylate, 30 parts by weight of rosin ester, 5 parts

by weight of acrylic acid, and 0.5 part by v»}eight of
‘benzoin. Although this adhesive has relatively high
waterproofness and durability as a ﬁsual ultraviolet
curable resin adhesive, the adhesive has low water
resistance and a drawback in temperature properties,
particularly héat resistance, as compared with the
adhesive of the present invention.

[Table 3]

The test items and test results shown in Table 3
will be described below.

The static pressure waterproofness is represented by
the result obtained by confirming whether or not clouding
. (condensation) occurs on the inner surface of the cover ..
glass due to water condensation when a watch case was
entirely heated to 45°C after being pressed in water and
maintained for 20 minutes, and a wetted cloth containing

water at 20°C was placed on the cover glass.



the watch case was irradiated for 200 hours under the . 39 sane

condi tions as confirmation of t he weat her resistance, and then
fallen onto an oak plate 10 tines . "O' marks indicate no water
penetration, and "x" marks indicate water penetration. In Exanples 1 to 4,
wat er pr oof ness was ensured, while in t%& conventional exanple, clouding
occurred. The adhesive strength durability of watch glass is represented
by the result of deternmnation of a deterioration rate of adhesive
force to the imersion tine in a test of accelerated deterioration

in durability, whiahngae10868heeRde-2RmakHI0 diiaditd il RS Wy f or ce

with the adhesive force after e watch case was imersed in hot water at

40[err] C. FarExaspliferedded, an¥aldthOfrm@loidn 7Rabo RPsaasg obt ajmed af ter
i mmersion for 100 hours, while in the conventional exanple, the adhesive

strengt h rppedbyrdechesnediiTdbldies i indisabest he, hHrthedac merssshie about
40% for 100 hours. Next, effects of the mxing ratios of the adhesive
const i t uenvatvepwhenesnoectéovdangnedcurrédrst, rel ati ons between the
amount of conponent, b conpounded in_ the adhesive and workability of
adhesi ve coati ngh@nd imiddiadi | ipxesee cini ngalfen hewa@hedpkm, werand '
exam ned. (1 2- hydr oxyet hyl nmet hacryl ate (conponent b) contai ni ng
50% by wei %R eﬁP‘-"P@éEﬁFﬁyl"’%ﬁat faptiraed aks AR%Bd GiMe the REASSWR wei ght
of pol ytetrane

was iggkgggéd by 2atm.

In all Examples 1 td 4, no trouble occurred up to
15atm, and the back cover was deformed under pressure
over this wvalue. Therefore, confirmation was nof carried
‘out under pressure over l15atm. In the conventional
example, no trouble occurred up to 5atm, but clouding
occurred under pressure over this value.

The long—ﬁerm waterproofness was measured Dby
determining the immersion time taken until clouding
occurred by the same condensation method as described
above when the watch case was immersed in water at room
temperature and taken out at intervals of 50 hours.

In all Examples 1 to 4, no clouding occurred up to
1000 hours. The test was stopped at an immersion time of
1000 hours. In the conventional example, 'cloudiné .-
-occurred at an immersion time of over 100 hours.

The shock waterproofness 1is represented by the
result obtained by confirming watexrproofness 'in water
under 10atm after the wafch case was fallen onto an oak

plate from a height of 1.2 m. When no trouble occurred



40 di acrylate (conponent a) in each of the m xing anmounts shown in Table 4,
and 2 parts by weight of [err]- nethacryl oxypropyl trinethoxysilane
(conponent c) and 4 parts by wei ght of

2- hydr oxy- 2- net hyl - 1- phenyl propane- 1- one (conponent d) were added to each
of the resultant m xtures to prepare &fhesives. The viscosity of each of

t he adhesives (uncured) at 25[err]C was neasured, workability of adhesive
coating was eval uated, and the shock resistance (flexibility) of the
adhesive | ayer (average thickness: 50 [err]nm) was exam ned after the body

of the watgh GAS& b RSE Wehe PQi‘ﬂgﬂ?Wiéﬁho easld Shk theacadhegieves,

and irradiated wth ultraviolet ray o cure the adhesi'ves. ~ The results

are shown yaxdmbégsd. whiauetherVRauemiitdfa tienyi se0skt yoard Al uati on
of the shock resistance were carried out by the sane nmethods as in Table 2.
The wor kahttorh yawaeighal oft ad 2 m t hie® shegewabgrppobfnedseial waitiean of the

ease of the work of coating the adhesive, ductility of the adhesive,
uni f or m t yunden Toatm ngas eceonfitud noy kishe nehmetreetgood. wor kabi lity,
"[err]" marks i ndi cat e sonmewhat good workability, and "x" marks

i ndi cate poor weitkaBxemples(2)1 Adikesi ves weesesprpefaessy twrs sametnet hod

as (1) except _conponent a _.in (1) was changed to 41 )
interfered after falling onto the oak plate and falling

onto the wvinyl tile. On the other hand, in the
conventional example, no problem occurred after falling
onto the oak plate, but clouding occurred after falling
onto the vinyl tile.

The heat resistant waterproofness is represented by
the result obtained by confirming waterproofness under
10atm after the watch case was placed in a heated dryer
for 1 hour. The initial temperature of the dryexr was
40°C, and waterproofness was confirmed each time the
temperature was increased by 10°C.

In Examples 1 to 4, waterproofness was not
interfered up to 90°C. Or the other hand, in the
conventional example, waterproofness was obtained up to
80°C, but clouding occurred at 90°C.

The thermal shock v?aterproofness is represented by
the result obtained by confirming waterproofness under
10atm after 20 cycles in each of which the watch case was
alternately contained in two baths of different;
temperatures for 1 hour each. The lower-temperature side

was fixed to -20°C, and the high-temperature side was



pol yt etranet hyl ene urethane diacrylate, and the sane tests were carried
out. The results are shown in Table 5. [Table 5] As shown in Tables 4 and
5, when the anmount of conponent b conpounded with conponent a is |ess than
50 parts by weight, the viscosities of the uncured adhesives are high (over
6500 cps), and the adhesives are very daBficult to coat in a predeterm ned
range of a narrow portion by a dispenser or the |I|ike. Even if

t he adhesi ves can be coated by sonme neans, coating non- uniformty (poor
uniformty) occurs, and the thicknesses of the adhesive |ayers cannot be

made uni for @y MERY _fﬂgyggéég.Egpngggngﬂngﬂﬂpggﬁggd exceeds 300 parts

by weight, -the“viscosity of the uncured adhesive is excessively |ow (|ess

than 450 cps), and thacAafesd ver egsil ¥, fl gumcand dacdiddfddindss t owagay in
a predeterm ned region. Further, when the anount of conponent b

conpounded exg¢adaed300apart 858¢ webght , thde fhiyhbiémperatutde cuied,
adhesi ve deteriorates, and thus cracks.occur in the adhesive |ayer of the
bonded f acewapesproodnesisockwas afpintdokr Ascanfismedl, vt er pheof neamse
deteriorates. It was confirned fromthe test results that the conpoundi ng
rati o of cobpopematibreo epnpuneddOa ¢¥cheef el@bly 5nt 1860 pases byo
wei ght, nore preferably 70 42 to 250 parts by weight, based on 100 parts
by wei ght oPrebAsBnancurred in waterproofness.” On the other hand,

in the conventional example, waterproofﬁess was obtained

at 60°C on the high-temperature side, but clouding

occurred at 85°C.

The weather resistanc.e is represented by the result
obtained by confirming waterproofness under 10§.tm after
the bonded portion was irradiated with ultraviolet rays
.by an ultraviolet carbon fadometer. The initial
irradiation time of ultraviolet rays was 100 hours, and
then increased by 100 hours each to finally reach 506
hours.

In Examples 1 to 4, no problem occurred in
waterproofness after irradiation for 500 hours. On the
-other hand, in the conventional example, waterproofness
was ensured up to an irradiation time of 200 hours, but
clouding occurred after irradiation for 300 hours. .-

The '"weather resistance + shock waterproofness"
means combination of confirmations -of shock resistance
‘and weather resistance, and is represented by the result

obtained by confirming waterproofness under 10atm after

the watch case was irradiated for 200 hours under the



Next, the relations between the ratio of isobornyl (neth)acrylate contained
in the (nmeth)acrylic nononmer (in this exanples, 2-hydroxyethyl

nmet hacryl ate) as conmponent b, and adhesi on, wat erproof ness and shock

resi stance were exam ned. The anount of isobornyl acrylate conmpounded in
conponent b was changed to prepare 14 tgpes of conponents b. To 100 parts
by wei ght of polytetranethyl ene urethane diacrylate (conponent a) were
added 100 parts by weight of each of conmponents b, 3 parts by weight
of J[err]- glycidoxypropyl - trimethoxysilane (conponent c¢) and 6 parts

by viei ght 0L oenZoi B8l ByLng! heto( copparpephadl cho PEeparenan agleshyg. The

body of a watch case and a gl ass were wth each o esl ves,

and then irgadiatadow,t Bind vl #Ll1dRYontd &4 8akhpiradBesiova {fdie average
t hi ckness of the adhesive layer: 50 [err]m. Then, the adhesive

strength of rorhena@ Cind kass, not hataratgenderet ich j oanafl "ve wdtled and
the shock resistance (flexibility) were exam ned. The results are shown

i n Tabl e 6. id8dsateneateangenesicastionn of t he adhesive strength of the

wat ch gl ass, water penetration of the watch and 43 shock resistance were
carried out by tHAs sExampdetiodl atad n4TabieterpiPalfness] wasskrnweuredTabl e
6, when the anpbunt of isobornyl acrylate contained in conponent b is 28 to
80% by wei ghile in the conventional example, clouding occurred.

The adhesive strength durability of watch glass is
represented by the result of determination of a
deterioration rate of adhesive force to the immersion
time in a test of accelerated deterioration in
durability, which was obtained by comparing' the initial
adhesive force with the adhesive force after the watch
case was immersed in hot water at 40°C.

In Examples. 1 to 4, a value of about 70 to 80% was
obtained after immersion for 100 hours, while in the
conventional example, the adhesive strength rapidly
decreased with the immersion time, and decreased to about
40% for 100 hours.

Next, effects of the mixing ratios of the adhesive
constituent components were examined. First, relations
beﬁween the amount of component b compounded in ' the
adhesive and workabilit'y of adhesive ‘coating and
flexibility after curing of the adhesive were examined.

(1) 2-hydroxyethyl methacrylate (componént b)

.containing 50% by weight of isobornyl methacrylate was

mixed with 100 parts by weight of polytetramethylene



particularly, the adhesive strength is high, and the water resistance and
shock resistance are excellent. Next, experinent for exam ning the adhesive
strength of the lam nate glass was carried out. A circular glass plate
(thickness 0.4 mm dianmeter 29 nm Vickers hardness Hv = 2300) conprising
sapphire glass and a circular glass pkate (thickness 1.2 m dianeter 29 nmm
Vi ckers hardness Hv = 600) conprising soda gl ass were prepared as an upper
plate 61 and a | ower plate 62, respectively. On the other hand, Adhesive
Nos. 1, 2, 3 and 4 (Exanples) shown in Table 1 and the.adhesive of the

convent | opgl, GXATUS 0GHBoABnTal)e fy WRGEHPISPALRL. miBHd Ghashcal at es

wer e bonded w tth each e adhési ves t herebetween, and then irradi at ed

with ult r%\ﬁio%et %ﬁysTEBlgu_r q ,t heyadhesi Vg;arEQ oAl Red {ignt anprat gd cover

gl ass 60 for watches shown in'Figs. 15 and 16. Thé average thickness of the

Gl ass. 60 TEE TGRSR S ubRareapentTntsr Grormimarty ST At pe ooV
ciroul ar plgstd oppagiiingdhe binALsxsasenethotes BRonylfdophastic packing

64 having~elasticity 1§ press- the oufter periphery of the |ower

plate 62, Jfae @H&ﬂﬁpﬁsﬁ'tpf%r yweket hideetopledich 68fi THdibresuddahe
conpressive stress in the direction toward the central portion thereof as

‘shown by @ik@We-dd) o prebfareaiiidgiveant ral portion of the lower plate 62
tends to be deforned by bucking to project upward.
The viscosity of each of the adhesives (uncured) at
25°C was measured, workability of adhesive coating was
evaluated, and the shock resistance (flexibility) of the

adhesive layer (average thickness: 50 pum) was examined

after the body of the watch case and glass were bonded
with each of the adhesives, and irradiated with
ultraviolet rays to cure the adhesives. The results are
.shown in Table 4.

[Table 4]

Measurement of the viscosity and evaluation of the
shock resistance were carried out by the same methods as
in Table 2. The workability was evaluated in three
stages by combined evaluation of the ease of the work of
coating the adhesive, ductilitﬁr of the adhesive,
uniformity of a coating, etc. "O" marks indicate good
workability, AT marks indicate somewhat good
workability, and "x" marks indicate poor workability.

(2) Adhesives were prepared by the same method as

. (1) except component a in (1) was changed to



On the other hand, such conpressive stress does not act on the upper plate

61. Therefore, stress occurs between the upper plate 61 and the | ower
plate 62, i.e., in the adhesive layer 63 and the interface between the
adhesive | ayer 63 and the upper plate 61 or the lower plate 62. At this
time, if the adhesive strength of the #thesive | ayer 63 is weak,

in-layer peeling or interfacial peeling easily occurs, particularly, in
the vicinity of the outer periphery of the | am nated cover glass 60. Even
i f such peeling does not occur, in the state shown in Fig. 16 where

conpr essi [}Q%P*Eééﬁaxﬁééﬁyléﬁé ey 28Phene W8N LPG1LRE NALAE CoHY WUfRs 60 is

pl aced fo ong tine under conditions which”cause deterioration In

adhesi ve td®f§ewereSd@iridd dit. eNTheoHEl tsOfardi Showempar atayie and
high humdity or an environnent acconpanied wth rapid tenperature

changes, %eeling occurs. 45 In this experinent, each of the above seven
types of |am nated cover gl asses 60 was fitted to the support step 100 of

t he body 10 t hr UTegple h®l pl asti ¢ packing 64, as shown in Fig. 15, and placed
in the environnments bel ow, and then whether or not peeling occurred in the
adhesi ve | ayer &3 iwwibninr fBablsgs a 4vi eapdscope wiera Khgnidneunt oefof X20.
First, each of the watch cases was jmmersed in hot water at 60[err]C for 24

hours and GVPPRERE, RasPmpmdede Wi | AgmBPRERt 08 1 lRPRsEPan &fer was

confirmed. . . <o .
parts by weight, the viscosities of the uncured adhesives

are high (over 6500 cps), and the adhesives are very
difficult to coat in a predetermined range of a narrow
portion by a dispenser or the like. Even if the
adhesivea can be coated by some means, coating non-
uniformity (poor uniformity) occurs, and the thicknesses
of the adhesive layers cannot be made uniforﬁ.

When the a%nount of component b compounded exceeds
300 parts by weight, the viscosity of the uncured
adhesive is excessively low (less than 450 cps), and the
adhesive easily flows and is difficult to stay in a
predetermined region. Fﬁrther, when the amount of
component b compounded exceeds 300 parts by weight, the
flexibility of the cured adhesive deteriorates, and thus
cracks occur in the adhesive layer or the bonded faces ..
peel when shock is applied. As a result, waterproofness
deteriorates.

It was confirmed from the test results that the

compounding ratio of component b to component a is

preferably 50 to 300 parts by weight, more preferably 70



Next, each watch case was placed in an environnent of 40[err]C and 90% RH
for 24 hours, 50 hours, 100 hours and 500 hours, and then the peeling state
of the adhesive | ayer was confirned. Next, each watch case was subjected a
cycle 3 tines, 10 times and 30 times in which the watch case was hel d at
20[err]C for 2 hours and at 60[err]C fog22 hours, and then the peeling
state of the adhesive |ayer was confirned. The results of the experinent
are shown in Table 7. In Table 7, "O marks indicate no peeling of
t he adhesive layer, and "x" marks indicate the occurrence of peeling in the

dh I T T h t h
Sr egzln;/ei n\a/%%'[ |2o'tln0 ?é%%%%]t P%’Zi%aﬁ’s fio ggis?/% ?Igg B%rﬁga'i%) g’?ied%fgshgj\;v hi gh

adhesi ve st gpgidher@N,can naintain a ‘good 46 bonded state without
peeling in a séevere environnent for a long period of tine. On the other

hand, the adhesi wex®f, ttige ceaYaREbABAbeR R ecldovatiowahesoyerayIengt h
and insufficient durability. Next, the sane | am nated cover gl asses 60 as

descri bed almeth)aceylateedenteaped in richd atmetltlsscpibie emdmdnesin0. 8
nm dianeter 29 mm Vickers hardness Hv = 700) conprising borosilicate
gl ass was usbdsasxdmplgper 2phpdeosyetbyll meehearylakpdr iamncompenent i ed
out. The results are shown in Table 8. [Tabl e 8]
b, and adhesion, waterproofness and shock re51stance were
examined.
The amount of isobornyl acrylate compounded in
component b was changed to prepare 14 types of components
b. To 100 parts by weight of polytetramethylene urethane
diacrylate (component a) were added 100 parts by weight

b, 3 parts by weight of v-

of each of components

glycidoxypropyl trimethoxysilane (component ¢) and 6
parts by weight.of benzoin ethyl ether (component d) to
prepare an adhesive. '

The body of a watch case and a glass were bonded
with each of the adhesives, and then irradiated with
ultraviolet rays to cure the adhesive (the average

thickness of the adhesive layer: 50 pm). Then, the

adhesive sgtrength of the watch glass, the water
penetration of the watch and the shock resistance
(flexibility) were examined. The results are shown in
Table 6.

Measurement and evaluation of the adhesive.strength

of the watch glass, water penetration of the watch and



Table 8 indicates that the exanples of the present invention respectively
usi ng Adhesive Nos. 1, 2, 3 and 4 show hi gh adhesive strength, and can

mai ntain a good bonded state without peeling in a severe environnent for a
| ong period of time. On the other hand, the adhesive of the conventional
exanpl e shows | ow adhesive strength afdBinsufficient durability. Fig. 17
Is a graph showing durability of glass adhesive strength. In Fig. 17,
C indicates the case where a cover glass was bonded to a watch case with
Trade Nane TV3013B produced by Three Bond Corporation, B indicates the
convent i onshock agpbesthave iwerbAlterdiednduf bpdittd eSahdemarbbadasy/al ue
when a cover gl ass was 47 bonded to a watch case with each of Adhesive
‘Nos. 1 to insStaiwbeid. Table 1. Thi s. graph shows changes in gl ass adhesive
strength with the passage of the inmmersion tine when a'watch case was

i mrersed in hot[Talbke @t 40[err]C. In conventional exanple B, deterioration

inthe initial glass adhesive strength is suppressed, A as conpared
with case A RgiFjowan i Gphdey 6 .adieen vEheHaRmt ¢f diwebomnydnt i on
exanple C, it js found that the initial glass adhesive strength i s high,
and har dl PR rgPRE2Hyed iR r SPBRORAR &Et@?,tSnﬁogu AbiNSLHERG s t hus

dhesi vee R SREFREL: | (Kt OB ECcRaYE nian Tier B o Cihee. Fig
18 is a grv?ﬂhf@&f&m@@ggﬁdi%&ﬁsfemgg are excellent.
Next, experihent for e#amining the adhesive strength
of the laminate glass was carried out.
A circular glass plate (thickness 0.4 mm, diameter
29 mm, Vickers hafdness Hv = 2300) comprising sapphire
glass and a circular glass plate (thickness 1.2 m,
diameter 29 wmm, Vickefs hardness Hv = 600) comprising
soda glass were brepared as an upper plate 61 and a lower
plate 62, respectively. On the other hand, Adhesive Nos.
1, 2, 3 and 4 (Examples) shown in Table 1 and the
-adhesive of the conventional example shown in Table 3
were prepared. Both glass plates were bonded with each
0of the adhesives therebetween, and then irradiated witﬁ
ultraviolet rays to cure the adhesive, to obtain the
laminated cover gléss 60 for watches shown in Figs. 15

and 16. The average thickness of the adhesive layer 63
was 15 pum.

As shown in Fig. 15, the laminated cover ‘glass 60
was fitted to the support step 100 of the body 10 through

a circular plastic packing 64. 1In this case, since the



strength w

producti on

th the irradiation tinme when exanple C and conventi onal exanplé
B were further irradiated with ultraviolet rays. Al though a general curable
adhesive is substantially conpletely polynerized and cured in the

process, polymnerization further proceeds by exposure to

to I ncrease hardness, t hereby enbr44tling the adhesive |ayer and
ng shock resistance. In conventional exanple B, it is found that
t he hardness of the adhesive gradually increases to increase adhesive
aresult, when the irradiation tinme of ultraviolet rays reached

he adnesi VLTS5 BETAS Gt P aRiRE StaeBigive ' PREPHEFRERY 5F  no
adnesi ves hagdl ushAN0BSs BAY! €34 Dickle V1 Shet N3l SkYE THET orfrr

deteriorati

force. As

mai nt ai ned.
descri bed

in the adhéesive layer. It was thus con

In “the resi stante test as

i ght

hépy debect t3iech f&;@facjfsnaae Peel i Nk Or ghB§ebi kg OgQHrred

irmed that the present invention

permts nuidimpreseivé exeelsseninwaher pdboéaessn f @owardongheeidendrefl ti me

Wi t hout deterioration and changes in properties of t he adhesi ves

in

t he act ugbortimme thereofined . shewnlebyr idxambwaboime, Fije Mréseandi whent i on

can realize an adhesi ve-fi xed structure havi ng hi gh
wat er pr oof reentxal i rpertiomn iof wthe flower | eigts nézandtein@%rmnbtmder
ressure | ess changes in hardness and hi gh weat her resistance.

hi gh wat er
Parti cul arl

q¢me b bucking to project upward.

On the other hand, such compressive stress does not
act on the wupper plate 61. Therefore, stress occurs
between the upper plate 61 and the lower plate 62, i.e.,
in the adhesive layer 63 and the interface between the
adhesive layer 63 and the upper plate 61 or the lower
plate 62. At this time, if the adhesive strength of the
adhesive layer 63 1is . weak, in-layer ©peeling or
interfacial peeling easily occurs, particularly, in the

vicinity of the outer periphery of the laminated cover

glass 60.

Even if such peeling does not occur, in the state
shown in Fig. 16 where compressing stress acts, for
example, when the laminated cover glass 60 is placed for
a long time under conditions which cause deterioration in
adhesive force, such as an environment of high
temperature and high humidity or an environment
accompanied with rapid ‘temperature changes, ' peeling

occurs.



application to a waterproof watch, it is possible to obtain a watch which
has hi gh wat er pr oof ness under hi gh pressure, and whi ch causes

nei t her troubl e nor deterioration in shock resistance by imrersion in
hot water for a long tine, and which thus has high reliability. Al though,

I n each of the enbodi nents, the presems i nvention is applied to bonding and
fixing of parts of a watch, the invention is not limted to a watch and can
apparently be used for various bonded parts required to 49 have

wat er pr oof ness. Even in bonded portions which are not necessarily

required to ha%@kwgﬁfgp%%ﬁééﬁﬁﬁEFhig cgdggs%ﬂg 5b56¢89k veﬂngggeggg;efore.

durability, sho resis heat "resistance are obtal ne

t he presemﬁﬁfﬁgﬂgdcgéféyl§¥h§§$%i@@ Wifs Ar It Eear 889enafl shippbde. she

descri bed above, 1n the present 1nvention, an adhesive-fiXxed structure
having a highh wat &/Hy opbagf f1ect t RRSugk C@lhlee bl skt 21 baickiggn &, raal i zed by

form ng an adhesive | ayer having excellent water resistance and weat her
resi st anceshowidl fAUFiag [185S andr paaeedn ihartee senahrohesst debedase in
flexibility after bonding. Also, an adhesive-fixed structure conprising an
adhesi ve lamcertihewi whetherhor @oteldemitingacqwsiend airethadrdbesavenat er
resistance and flexibility can be realized by adjusting the contents of the
conponent slaven He3 s s¢oeiirxned byicA wicresgepayht(AelApRdLicatdons sjlane
coupling agent, etc., in appropriate ranges. Further, when the present
i nventi on9%s %%l ied to
First, each of the watch cases was immersed in hot
water at 60°C for 24 hours and 100 hours, and then the
peeling state of the adhesive layer was confirmed.
Next, each watch case was placed in an environment
of 40°C and 90% RH for 24 hours, 50 hours, 100 hours and
500 hours, and then the peeling state of the adhesive
layer was confirmed.
Next, each watch case was subjected a cycle 3 times,
10 times and 30 times in which the watch case was held at
20°C for 2 hours and at 60°C for 2 hours, and .then the
peeling state of the adhesive layer was confirmed.
The results of the experiment are shown in Table 7.

In Table 7, "O" marks indicate no peeling of the
adhesive "layer, and "x" marks indicate the occurrence of
peeling in the adhesive layer.

[Table 7]
Table 7 indicates that the examples of the present

invention respectively using Adhesive Nos. 1, 2, 3 and 4

show high adhesive strength, and can maintain a good



bondi ng of glass materials, particularly the sane or different gl ass
materials, it is possible to enable achievenent, which cannot be made by
a single glass material, for exanple, formation of a conplicated shape or
fine shape, interposition of a display |ayer or another internediate |ayer,
enhancenment of the decorative effect, 48c. 50 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is an enlarged sectional view show ng the construction of a
first enmbodi nent of the present invention; Fig. 2 is an enlarged sectional
vi ew showi ng the construction of a second enbodi nent of the present

| nventi on: pbhfeq SstaranuaRkALChRANPIAL i B EDAWLAGLRAnEARSII Ot T on of

a third enbodi nent t he prese I nv ntlon I's an enl arge
sectional yirya§heut-ieatse €omstruction of a fourth enbodi ment of the
pr esent |nvent|on Fig. 5 is an enlarged sectional view show ng the

construction ofol thét breebodiamnt tHe td¢hesPeendbfi BUENdMVenfiidnalb IS an
enl arged sectional view show ng the construction of a sixth enbodi nent of
t he presemgxamvbat | simowsi glow 7 adhemsiwex| astgexhgtdct iamdal inisend filedwintg t he
construction of a seventh enbodlnent of the present

durability.

Next, the same laminated cover glasses 60 as
described above were formed.except a circular glass plate
.{thickness 0.8 mm, diameter 29 mm, Vickers hardness Hv =
700) comprising borosilicate glass was used as the upper
plate 61, and the same expgriment was carried out. The
results are shown in Table 8.

[Table 8]

Table 8 indicates that the examples of the present
invention respeétively using Adhesive Nos. 1, 2, 3 and 4
show high adhesive strength, and can wmaintain a good
bonded state without peeling in a severe environment for
a long period of time.

On the other hand, the adhesive of the conventional
_example shows low adhesive strength and insufficient
durability.

Fig. 17 1is a graph showing durability of glass ..
adhesive strength. In Fig. 17, C indicates the case
where a cover glass was bonded to a watch case with Trade
Name TV3013B produced by Three Bond Corporation, B

indicates the conventional example shown in Table 3, and

C indicates the average value when a cover glass was



invention; Fig. 8 is an enlarged sectional view show ng the construction of
an ei ghth enbodi nent of the present invention; Fig. 9 is an enl arged
sectional view showing the construction of a ninth enbodi mrent of the
present invention; Fig. 10 is an enlarged sectional view show ng the
construction of a tenth enbodi rent of t4® present invention; Fig. 11 is an
enl arged sectional view show ng the construction of an el eventh enbodi nent
of the present invention; Fig. 12 is an enlarged sectional view show ng the
construction of a twelfth enbodi nent of the present invention; Fig. 13 is

an enl ar gedpSRaEH0RA! &V el WM LW 1ty COAGH T YEt haReREvE WBELL eI 4

enbodi nent of the present invention; Fig. 14 1s an enlarged sectional view

showi ng t heggewat riuct raplef B, f oUrhEENigFraPHOOShERSt Haridees PiASfass
invention; Fig. 15 is. an enlarged sectional view showing a state where a

| am nat ed cadkesfirasstirengitht adtn tthdofyssdde. of6the dmpersies itdme/i ew
showi ng conpressive stress acting on a |lamnated cover glass; Fig. 17 is
a graph sheaéngacwahgbscase wadhimineesefr énghbtwwaberi ae ablh exanpl es of
the present invention were imersed in hot water, in conparison with a

In conventional example B, deterioration in the
initial glass adhesive "~ strength is suppressed, as
compared with case A using an brdinary adhesive.
However, in this invention example C, it is found that
‘the initial glass adhesive strength is high, and hardly
deteriorates by immersion in hot water, and durability is
thus significantly excellent. This is possibly due to
the fact that the adhesives used in this invention
example C have high water resistance.

Fig. 18 is a graph showing changes in glass adhesive
strength with the irradiation time when example C and
conventional example B were further irradiated with
ultraviolet rays. Althéugh a general curable adhesive is
substantially completely polymerized and c.ured in the
production process, polymerization further proceeds by
_exposure to light to increase hardness, thereby
'embrittling the adhesive layer and deteriorating shock ..
resistance. _

In conventional examp.le B, it is found that the
hardness of the adhesive gradually increases to. increase

adhesive force. As a result, when the irradiation time

of ultraviolet rays reached about 200 hours (shown by an



conventi onal exanple; and 52 Fig. 18 is a graph showing changes in
adhesi ve strength with ti ne when exanples of the present invention were
irradiated with ultraviolet rays, in conparison with a conventi onal

exanpl e. [err]

Cal ~~~~~ a C ~~~~~~~~~~~ C 54 [er 8 55 the first nunber
adhesi ve-fixed body as clained in any one of clains 1 to 12 formng a

bonded structure between parts of an el ectronic apparatus.

14. An

13. An

adhesi ve-fi xed body as clainmed in any one of clains 1 to 12 form ng a

bonded strughile REWREN PR ! oot WMk red 3P the adhesive layer..

On the other hand, in example C, the haxrdness of the
adhesives hardly changes, and flexibility of the adhesive
layer is maintaingd. Therefore, in the same shock
registance test as described above, no defect such as
cracking, peeling or the like occurred in the adhesive
layer. It was thus confirmed that the present invention
permits maintenance of excellent waterprodfness for a

long period of time without deterioration and changes in

properties of the adhesives 1in the actual |use

environment.

As described above, the present invention can
realize an adhesive-£f ixed structure having high
waterproofness to immersion in water for a long time and
immersion under high water pressure, less changes in
hardness and high 'weather resistance. Particularly, in
application to a waterproof watch, it is possible to
obtain a watch which has high waterproofness under high
pressure, and which' éauses neither trouble noxr
deterioration in shock resistance by immersion in hot

water for a 1long time, and which thus has high

'reliability.

Although, in each of the embodiments, the present
invention is applied to bonding and fixing of parts of a
watch, the invention is not limited to a watch and can

apparently be used for various bonded parts required to



Tabl e 4 Amount of b Wor kabi lity Shock'resistance

Remar ks conponent (flexibility)
conpounded Vi scosity (cps) Wrkability (parts by weight) 30

23000 500 X O Conpar ati ve Exanple 40

12000 300 X O a9 Conpar ati ve Exanple 50

4100 200 O Exanpl e 70 2150
200 _ O Exanpl e 100 1250 100
O Exanpl e 150 960 100 O

0 a 30, 1 o
Exanpl e 25&&@&'@%&%55¥E%£%Fsﬁ00 Eveh 1ncggnded porﬁ?ons which are

Exanpl e 30Qo¢ necessarligo régulred to [&ivd waterproofnessLerﬁlgh
Exanpl e 350 2 X X

Conpar at i vadhe¥iRes dength, and good3@urdbility, sbock resistance X
Conparative Exam pl e 57 Table 5 Amount of b Wor kability

Shock resi sndnteat Faimtencommenesibtained. Therefore, the present
(flexibility) conpounded Vi scosity (cps) Workability (parts by
wei ght) 30invention ca3u @@ ppliledb@® a wide nmange of fields.O
Conpar ati ve Exanpl e 40 24000 [err] 500 X
Conpar ati ve As described above, in the present invention, an
adhesive-fixed structure having a high waterproof effect
and excellent durability can be realized by forming an
 adhesive layer having excellent water resistance and
weather resistance, and causing less increase in' hardness
.and less decrease in flexibility after bonding.

Also, an adhesive-fixed structure comprising an
adhesive layer having further excellent heat resistance,
adhesion, water resistance and flexibility can be
realized by adjusting the contents of the components in
the adhesive used, such as isobornyl (meth)acrylate, a
silane coupling agent, etc., in appropriate ranges.

Further, when the present invention is applied to
bonding of glass materials, particularly the same or
different glass materials, it is possiblé to enable
achievement, which cannot be made by a .single glass
material, for example, formation of a complicated shape
or fine shape, interposition of a display 1layer or

another intermediate layer, enhancement of the decorative

effect, etc.



Exanpl e 50 5300 200 [err] O

Exanpl e 70 2900 200 O O

Exanpl e 100 2150 [err] 100 O o]

Exanpl e 150 1630 100 : O O

Exanpl e 200 1400 100 500 "0

Exanpl e 250 1120 [err] 100 @] @)

Exanpl e 300 750 50 o] [err]

Exanpl e 350 400 30 [err] C X
Conpar at i ve Exanpl e 58 Tabl e 6 Anmount of i sobornyl Adhesi ve strength
of Wat er penetration test Shock resistance acryl ate conpounded

wat ch gl asspRkgal/ eEkeRibirion oF THEODRWRI&ES(% by weight) 50[err] C hot
wat er 100 hr 50[ err] C 100hr-10atm Imfalling to an oak plate 25
36 Fig. 1 is an enlarged sectionalO+wifew showing the

40 O : O 30 :

42 construction Of a first embodimentO 8% the present

58 O O 40

64 invention; @) O 45

66 O O 50

60 Fig. 2 @s an enlarged sectionalpwew showing the

gé construction 8of a second embodimentg gg‘. the present

59 . . O O 70

53 invention; 0O [err] 75

gg Fig. 3409s80an enlarged sectionéf view showing the «

construction of a third embodiment of 'the present
invention;

Fig. 4 is an enlarged sectional view showing the
‘construction of a fourth embodiment of the present
invention;

Fig. 5 is an enlarged sectional view showing thé
construction of a fifth embodiment of the present
invention;

Fig. 6 is an enlarged sectional view showing the
construction of a sixth embodiment of the present
invention;

Fig. 7 ig an enlarged sectional view. showing the
construction of a seventh embodiment of the present
invention; |

Fig. 8 1is an enlarged sectional view showing the
construction of an eighth embodiment of the present

invention;



59 Table 7 Confirmation Contents Exampl e Convent i onal

Test Item\ Adhesive No. 1 2 3 4 Exanpl e I nmersion in
hot 24 hr O o] o] o] X water at 60[err]C 100 hr

O O O O X Under 24hr o] o] o]

O O environment of 40C x QO%BH 50 hr O O O

O X 100 hr O O O O X 500 hr O O O
O X Heat cycle of -20 3 cycl es O o] o] O - 0
to +60[err] C 10 cycles X 30 cycles O O

O O I%; egtl:s[abér? %n% mé?\:gtlggﬁ entJ.Séw shoglng f%(e mpl e

Conventi onal [tem\

| mrer si on i&) £ 24ghr tkp nsdd Xﬁg_@é t
60[ err] C 100 hr rucO lonO Oa Qg'n © J5zr-l%r‘1dero he Sdnt’
hr @) QnvettionO O envi ronnent of :

24

Fig. 10 is an enlarged sectional view éhowing the
construction of a tenth embodiment of the present
invention;

Fig. 11 is an enlarged sectional view showing the
construction of an eleventh embodiment of the present
invention;

Fig. 12 is an enlarged sectional view showing the
construction of a twelfth embodiment of the present
invention;

Fig. 13 is an enlarged sectional view showing the
construction of a thirteenth embodiment of the present
invention;

Fig. 14 is an enlarged sectional view showing the
construction of a fourteenth embodiment of the present
invention;

Fig. 15 is én enlarged sectional view showing a
state where a laminated cover glass is fitted to a body;

Fig. 16 is a perspeg:ti_ve view showing comf)ressive
stress acting on a laminated cover glass;

Fig. 17 1is a graph showing changes in adhesive
strength with time when examples of the present invention
'were immersed in hot water, in comparison with a

conventional example; and



40C X 90% RH 50 r O 0 0 0 X 100 hr O

(@] (@] @] X 500 hr (@] @] (@) @) X Heat cycl e of
-20 3 cycles O o] o] o] Oto +60C 10 cycles o] o]
O O X 30 cycl es O O O O X VWHAT | S

CLAIMED I'S: 1. An adhesive-fixed body @& ai ned by bonding and fixing a
first nmenber and a second nenber with an adhesive, wherein the adhesive is
a curabl e adhesive conprising as contained conponents: a) 100 parts by

wei ght of prepol yner resin having pol ytetramethyl ene oxide as a main chain
and net hacryl gr. S Qry agryl _gr at_.bo n f the .mai i.p_or in
side chains; b) t oqtyooigar fs gﬁg@éi g%l?o%#hit dclﬁ“eaglsqe%né'qge?g@tggé‘%eacr ylic
MONOMEr S - Qe JRIIAGHIA Ce s HOMRHES Se£ORbELD1 88 LREPBEBKLRBCHKL LSS,

i sobor nyl mstrhac Jy}}aate or % m Xt ur eet{ e_g% ; an% _C)Ba S%Pane_ coupliloﬁg
agent. 2. RpradhaskaerdteddvDodYu ey 616t t Pafh ai fh leoBaEEbBnakyik@ast one
acrylic nononmer or nethacrylic nononer of the adhesi ve contains 28 to 80%
by wei ght e&f donkaitidnalc resaipgleJ sobornyl nethacrylate or a mxture
thereof. 3. An adhesive-fixed body according to Claim1 or 2, wherein the
content of the silane coupling agent in the adhesive is 0.5 to 20 parts by
wei ght .




4. A esi ve-fixed body according to any one of Clains 1 to 3, wherein

the adhesive contains 0 20 parts by weight of polynerization initiator.

62 5. ﬂ"’g’ w body according to any one of Clains 1 to 4, wherein
D)

t he ad curabl e adhesive. 6. An gdhasi Lol
accordi ng t o tany ose Claims 1 to 553wnherei n §rGONEDE HAS BEEN §e
adhesive in an uncured state is 450 to 6500 cps fat Zm 7.
adhesi ve-fi xed body according to any one of C aitss Sy -t he
aver age thi ckness of an adhesive |ayer of the adheswe |s 2 to 600 [err]m
8. An adh ]%ﬂ&q_yr%ccordlngto any one of Clains 1 to 7, wherein at
| east one the frrs er and the second nenber cofprises a gl ass

mat eri al . 9 An adhgsi C [ y [ l1to 7,
wherein the fi rs? n%%b\fﬂfﬁgﬁh%l%gnﬁmngnggﬁaggggr |H§’2q?(%;ed§§reggldass

material  @ixdiny eentfidstss menioey abnd 18. ABcadAesmembbirxegibadyaaccor di ng
to any one of ains 1 to 7, wherein the first nmenber and the second nenber

respecti veldheed e, se:h@trein meher i ailsesbvé ngigli fd ecartblenpadheisdwe or
physi cal properties. 11. An adhesive-fixed body according to any one of

C ai ns 8 rompdisimg ker comtaiirsidgoampdinsgit®: | ayer bet ween the first nmenber
and the second nenber. 12. An adhesive-fixed body according to any one of
Claims 1 to 11, @ahel8Pn parEssdewndeighbeofharapqjhmer resin having

polytetramethylene oxide as a main chain and methacryl
groups.or acryl groups at both ends of the main chain or
in side chains;

b) 50 to 300 parts by weight of at least one
selected acrylic monomers or methacrylic monomers
containing isobornyl acrylate, isobornyl methacrylate or
a mixture thereof; and

¢) a silane coupling agent.

2. An adhesive-fixéd. body according to Claim 1,
wherein at least one acrylic monomer or methacrylic
monomer of the adhesive contains 28 to 80% by weight of
isobornyl acrylate, isobornyl methacrylate or a mixture
thereof.

3. An adhesive-fixed body according to Claim 1 or
2, wherein the content of the silane coupling agent in
the adhesive is 0.5 to 20 parts by weight.

4. An adhesive-fixed body according to any one of
Claims 1 to 3, wherein the adhesive contains -1 to 20

parts by weight of polymerization initiator.

Sheet Has Been Replaced
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hardness than the first menmber, and a recess is forned in 63 the first
menber. 13. An €le i yparatus conprising the bonded structure of an

3
adhesive-?' ing to any one of Clains 1 to 12 as a bonded
structure um m Hﬂﬁﬂw the el ectronic apparatus. 14. A watch conpri sing
t he bonded*stEuckure & adhesi ve-fixad bod S QUAE 10, ocOnsiy] Oone of
Clains 1 to 12 as a bonded structure between Fmgﬁﬁl’t&%%m

5. An adhesive-fixed body according to any one of
Claims 1 to 4, wherein Ehe adhesive is a -photocurable
adhesive.

6. An adhesive-fixed body according to aﬁy one of
‘Claims 1 to 5, wherein the viscosity of the adhesive in
an uncured state is 450 to 6500 cps at 25°C.

7. An adhesive-fixed body according to any one of
Claims 1 to 6, wherein the average thickness of an
adhesive layer of the adhesive is 2 to 600 pum.

8. An adhesive-fixed body according to any one of
Claims 1 to 7, wherein at least one of the first member
and the second member comprises a glass material.

9. An adhesive-fixed body accoxrding to any one of
Claims 1 to 7, Wherein the first member and the second
member comprise the same glass material or different
‘glass materials.

10. An adhesive-fixed body according to any one of
Claims 1 to 7, wherein the first member andlthe second
member respectively comprise glass materials having
different compositions or physical properties.

11. An adhesive-fixed body according to any one of -
Claims 8 to 10, further comprising a display layer
between the first member and the second member.

12. An adhesive-fixed body according to any one of
Claims 1 to 11, wherein the second member has higher

hardness than the first member, and a recess is formed in

This Sheet Has Been Rerlaced
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the first member.

13. An electronic apparatus comprising the bonded
structure of an adhesive-fixed body according to any one
of Claims 1 to 12 as a bonded structure between parts of
the electronic apparatus. -

14. A watch comprising the bonded structure of an
adhesive-fixed body according to any one of Claims 1 to

12 as a bonded structure between parts of the watch.

i



