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AND ADHESI VE SHEET FI ELD OF THE | NVENTI ON SJJ$2953
The present invention relates to a novel adhesive conposition a
adhesi ve sheet. More particularly, the present invention relates to an
adhesi ve conposition which Is excellent in storage stability and can
bond netals, etc. with | arge bondind strength and whose sheeting
enables 10 sinplifying bonding steps, and relates to an adhesi ve sheet
conprising the conposition. BACKGROUND OF THE

| NVENTI ON The epoxy resin ad I.ve has nost w dely been used to
15 bond netals with each ot her. onding with satisfactory

because a howsri ng. of MONES ﬁ\%ﬁ's*&%%@fﬂf%tﬁ?w%ﬁ%gﬁéy%ﬁ SE" or exanm

for exanpl e,
t he shrinkage of epoxy resin adhesive at the tine of curing reaction.

In particular, 20 when the epoxy resin adhesive is of one conponent
adhesi ve type, as a trigger such as heat pl oyed at the tinme of
curing reaction, the bonding stiidad el ase because

internal stress is centralized at the bond| ortlog due top the
di fferenceSin therﬁﬁmeeRE%ﬁ@DEnlnv?%tl%%e¥?l%F%ﬁttPr%nP?h% e? ?eﬁéYﬁls as

adher ends. ) :
composition and adhesive sheet. More particularly, the

present invention relates to an adhesive composition which

is excellent in storage stability and can bond metals, etc.

with large bonding strength and who'se sheeting enables
10 simplifying bonding steps, and relates to an adhesive sheet

comprising the composition.

K ND E _INVEN N

The epoxy resin adhesive has most widely been used to

15 bond metals with each other. However, bonding with
satisfactory strength cannot always be accomplished by _}:he
epoxy resin adhesive because a lowering of bonding strength
may be caused by, for example, the shrinkage of epoxy resin
adhesive at the time of curing reaction. In particular,
20 when the epoxy resin adhesive is of one component adhesive
type, as a t_rigger such as heat is employed at the time of
curing reaction, the bonding strength tends to decrease

{ because internal stress is ceﬁtralized at the bonding

portion due to the difference in thermal expansion

v coefficient from those of metals as adherends.
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2 Moreover, the epoxy resin adhesive is generally liquid,

so that-the bonding step is likely to beconme burdensone. That is, it
is difficult to apply an appropriate anmount of adhesive to an adherend
surface, and problens such as liquid 5 runs are encountered. In
order to resolve these problens of the liquid adhesi ve, various
sheet ed adhesi ves have been devel oped and2 put on market. However, the
conventional sheeted adhesi ves have drawbacks in that their storage

stability 10 is poor and, when bonding and curing are conducted after

| ong-term storage, satisfactory bonding strepgth (peelin trength)
cannot be. obt ai ned, NoreoveE, T epoxy Pdsin a‘%ﬁé@g&fﬁ qﬁﬂ%rlar%l\}lﬁ\%'wg%
The present -invention has been, nmade takinq,&b abovg Eri r art into
account. Accor@PngP3t the RPIRI Gtemds 11 egﬁb§€h SCRPENPIREREPS MG -

provi de an adhesi ve, conposition . whi ch i.s excellent jn storage
stability and CAAtbbhd teds difficuleto apply PRI AMBHY Rfand

whose sheeting enables 20 sinplifying bonding steps, and to prqvide an
adhesi ve sheet2dhesiyg ks pBiasheanedswpbace;: gid problems such as liquid

SUMVARY OF THE | NVENTI ON The adhesi ve conposition of the present
i nvention 3 runs are .encountered. .

In order to resolve these problems of the liquid
adhesivelvarioussheetedadhesiveshavebeendeveldpedand
put on market. However, the conventional sheeted
adhesives have.drawbacks in that their storage stability

10 is poor and, when bonding and curing are conducted after
long-term storage, satisfactory bonding strength (peeling

strength) cannot be obtained.

J E N
15 The present invention has been made taking the above
prior art into account. Accordingly, the object of the
present invention is to provide.an adhesive composition
which is excellent in storage stability and can bond metals,
etc. with large bonding strquth and whose sheeting enables
20 simplifying bonding steps, and to provide an adhesive sheet

comprising the composition.

SUMMARY OF THE INVENTION
The adhesive composition of the present invention

25 comprises a pressure sensitive adhesive component (A), a



25 conprises a pressure sensitive adhesive conponent (A), a

3 - thernosetting adhesi ve conponent (B) and a conpound (C)

obt ai ned by addition/condensation reaction of a pol ysi | oxane ol i goner
with a silane coupling agent. According to necessity, the adhesive
conposition of 5 the.present invention_can further be blended with a
flexible conponent (D), a heat - acti vé | at ent curing agent (E), a

matri x form ng conponent (F) and/or a filler (G . The filler (G 1is
preferably a conductive filler. The above adhesi ve conposition of

o al s, otc. WERTERAI R e AT ARt A o ahder P R

netals, etc. i'ng “strengt eete wth the
dner end cur  SEECAREY U e R Rt B pcr o R LD C e
or esent 1 nvendiy IS ERE gt donen w3 SRR el LMCcent
DN e compodissd TR ERaRERE T bR T S BT Ron et o
e B o R e e oS B s o2 g
componentss, Eiéﬁé%ﬁ%ggéssgfjté\ﬁéat-active latent curing agent (E), a
matrix forming component (F) and/or a filler (G). The
filler (G) is preferably a conductive filler.
The above adhesive composition of the present
10 invention is excellent in storage stability, can bond
metals, etc. with large bonding strength and can be sheeted
with the result that an appropriate amount of adhesive can
.be transferred to an adherend surface and liquid runs can
be avoided to thereby enable simplifying bonding steps.
15 Thus, the adhesive sheet of the present invention
comprises the adhesive composition of the present
invention.
DETAILED DESCRIPTION OF THE INVENTION
The adhesive composition.bf the present invention and

20 the method of using the same will be described in detail

below.

The adhesive composition of the present invention
comprises, as essential components, a pressure sensitive
adhesive component (A), a thermosetting adhesive component

25 (B) and a compound (C) obtained by addition/condensation



adhesi ve conmponent (A), a thernosetting adhesi ve conponent 25 (B) and a
conpound (C) obtai ned by addition/condensation '

4 reaction of a polysiloxane oligomer with a silane coupling

agent. According to necessity, the adhesive conposition of the present
I nvention can further be |loaded with a 4 fl exi bl e conponent (D), a

heat -active latent curing agent. 5 (E), a matrix form ng conponent (F)
and/or a filler (GQ. Vari ous conmon pressure sensitive adhesives
can be used as the pressure sensitive adhesive conponent (A)

wi thout any P GUA Jle JidAYDNodhd B 1BLASEM i th a SEIYABLEAL1 66V I C,

rubber and pol'yester pressur sensitive adhesives are preferably used.

O these, adSiy! %(c?g%?ié?@ﬁ;:ﬁ?ﬁék%@é@tggh‘EﬁUS&héE?vésq?&ﬁﬂ)é‘élt’ion

preferred. _ e acryltc pressure sensitive adhesives
deri ved from &1 it REEST & BEIEEET S BuBtAeE BE Soadad MRS o
SErr ™ V® LSRN onpaR S B REp BN 4B e
PO can B Ve, 5 AN LY L S RO, Skt 2
g§33|2fefhﬁegﬂ§fhﬁgfé i$§§2$%§%on presggggngéhsggivgxgggggivggtQXL be
| used as the pressure sensitive-adhesive component (A)
without any particular limifation. In the present
invention, acrylic, rubber and polyester pressure
10 sensitive adhesives are preferably used. Of these,
acrylic pressure sensitive adhesives are especially
preferred.
Examples of the acrylic pressure sensitive adhesives
include (meth)acrylic ester copolymers whose structural
15 units are derived from a (meth)acrylic ester monomer and
a (meth)acrylic acid derivative. Cycloalkyl
(méth)acrylates, benzyl (meth)acrylate and alkyl
(meth)acrylates having an alkyl group of 1 to 18 carbon
atoms can be used as the (ﬁeth)acrylic ester monomer. Of
20 these, alkyl (meth)acrylates having an alkyl group of 1 to
18 carbon atoms can be used as the (meth)acrylic ester
monomer,fdrexample,methylacrylate,methylmethacrylate,
ethyl acrylate, ethyl methacrylate, propyl adrylate,

propyl methacrylate, butyl acrylate and butyl methacrylate

25 are especially preferred. The (meth)acrylic acid



ethyl acrylate, ethyl nmethacryl ate, propyl acrylate, propyl
net hacryl ate, butyl acrylate and butyl nethacryl ate 25 are especially
pref_erred. The (meth)acrylic acid

5 derivative can be selected from anong, for exanple,

(meth)acrylic acid, hydroxyethyl (neth) act yl ate and gl yci dyl

(met h)acryl at e. When glycidyl (meth)acrylate is used as the 5
(meth) acrylic acid derivative, the content of units derived fromthe
glycidyl (meth) acrylate in the obtained copol yner is generally in the

range of O to&Qi@t%veor@grpr&blge%%]%&cdoérﬁr?%%% Wg’% %)ﬂ%%%prat i on of

the glycidyl group increases . | ‘ow
ncr eases the heNAEATLG et A R, e,
\(:/I\Q(rainvat i ye,( nft@)f(;co:ﬁgellnf(.ngﬁ%r&n%c[sﬁaedﬁ '\(E/IZdt P(raogn(etrgz ﬁ;:rgl:lrfll ?gl | acid in
e oDt a1 ned Con0l el 1 IR Ipesf) MG, o scdp 0 40 ol
Tonoer SUS1 end UGN bt e S I B A o gl oS ©f
The 1ol ecul of ELglh 0l L8 0F1 M BLESIUS S8 ffaifda, SSSENERob° 000
to 1,000, 000. isTrclgeen lr%SI }Eri%n‘s__' Eei I.Qarllnge of 0 to 80 mol%, preferably 5 to |
50 mol%. The incorporation of. the glycidyl group increases
the compatibility with the below described epoxy resin as
10 the thermosetting adhesive component and alsoc increases the
temperature Tg after curing and the heat resistance. When
(meth)aérylic acid is used as the (meth)acrylic acid
derivative, the content of units derived from (meth)acrylic
acid in tﬁe obtained copolymer is generally in the range
15 of0to 40 mol%, preferably 5 to 20 mol%. The incorporation
of a hydroxyl containing monomer such as hydroxyethyl
acrylate facilitates the controlling‘of adherence to
adherends and pressure sensitive adhesive properties.
The molecular weight of the acrylic pressure sensitive
20 - adhesives is preferably at least 100,000, still preferably
in the range of 150,000 to 1,000, 000. The glass transition
temperature of the acrylic pressure sensitive adhesives is

generally up to 20°C, preferably in the range of

approximately -70 to 0°C. At ordinary temperature (23°C),



tenperature of the acrylic pressure sensitive adhesives is general ly
up to 20[err]C, preferably in the range of approximately -70 to
O[err]C. At ordinary tenperature (23[err]C,

6 the acrylic pressure sensitive adhesives have pressure

sensitive "adhesi ve properties. he thernosetting adhesive
conponent (B) is capable of form ng t hr ee- di nensi onal networ k upon
bei ng heated, 5 although not cured by energy radiation, to thereby
possess properties of bonding adherends with | arge strength. This

ther moset ti ng, adhesi ye s fompAnenl.( BLageReLa Luieleks! fiadk presdure
t hernobsetting résin suc S an epoxy réesin, a p enolic PESCRVTE
resorcinol resin .?.ugea ﬁe%Lnb a neIaEine resin, 10 a furan resin, an
unsat ur at ed p%F?g% &r rgg o pr°p65 ﬁﬁ?éthane resin or a silicone resin.
Vari ous t her etfjng adhesive ¢ onents are kno and these can

be used in the prg?éﬁtEbﬁ%@ﬂ??ﬁﬁ}ﬂﬂt%@ﬂgsbﬁﬁ 5%???2@95#%h) ls|%%ﬂ%ﬁlﬁ on. In
the {her noset PEnboBRNA S Erecdibmsiana) BEEwork tpol Bofnddaterke  oue
common epoxy resins can be used as = the above epoxy resin, it is
general |y rePiF#‘@&ggbngﬁrﬁ‘bﬁﬁ by en¢pgy 1243yl P mbPLRPEEPVARREST about

300 to 2000, 20 especially blends of an ordinarily Iiquid epoxy resin of
300 to 1000, BESPEINLRS336 Randimy adhersndsurhrh Adirgift shRenoth. This

thermosetting adhesive component (B) generally consists of
a thermosetting resin such as an epoxy resin, a phenolic
resin, a resorcinol resin, a urea resin, a melamine resin,

10 a furan resin, an unsaturated polyester resin, a
polyurethane resin or a silicone resin. Various
thermosetting adhesive components are known, and these can
be used in the present invention without any particular
limitation. In the present invention, epoxy resins are

15 especially preferably uses as the thermosetting adhesive
component (B).

Although various common epoxy resins can be used as
the above epoxy resin, it is generally preferred to employ
those having a molecular weight of about 300 to 2000,

20 especially blends of an ordinarily liquid epoxy resin of
300 to 1000, desirably 330 -to 800, in molecular weight and
an ordinarily solid epoxy resiﬁ of 400 to 2500, desirably
800 to 2000, in molecular weight. The epoxy equivalent of

epoxy resins preferably employed in the present invention



an ordinarily solid epoxy resin of 400 to 2500, desirably 800 to 2000,
i n nmol ecul ar wei ght. The epoxy equi val ent of epoxy resins preferably
enpl oyed in the present invention 7
is generally in the range of 50 to 5000 g/eq. Exanples of t hese epoxy
resins include: gl ycidyl ethers of phenols such as bisphenol A,
bi sphenol F, resorcinol, phenyl novol ak and cresol novol ak; 5

gl ycidyl ethers of al cohols such as butanedi ol , pol yet hyl ene gl ycol
and pol ypropyl ene gl ycol; gl ycidyl ethers of carboxylic acids
such as phthaljc acid, isophthalic id an trahydrgpht hali c aci d;
glycidyl or al k§IFRRRTIMAY dFokher ERRFR ‘b@%&i ﬁ@dggég QL%’ su gﬁf“?i@isnafan
active hydrogen bonded to a nitrogen_atom of aniline isocyanurate or
the Iike with BPgF§cPRYXY gF8EHRS Includgy: conpounds, known as
alicyclic epoxides, obtained by, for exanple, oxidizing an

i ntramol ecul ar carb@hY§thhr%6%er§5°fd@h%m%lﬁoﬁﬂcboaﬁhb%%h?em%bo$porate an

epoxy group therein, such as vinyl cycl ohexane di epoxi de, 3, 4-
epoxycycl ohexyPkepPh¢nhold B} geegrrdnekameniinanekak and cresol novolak;

2- (3, 4-epoxy) cycl ohexyl -5, 5-spiro(3, 4- epoxy) cycl ohexane- m di oxane.
20 OS5 these, 6lyphdnbl eghersdgf aposipolespush aschutanediol, novol ak
epoxy resins and phenolic novol ak epoxy resins are
polyethylene glycol and polypropylene glycol;
" glycidyl ethers of carboxylic acids such as phthalic
acid, isophthalic acid and tetrahydrophthalic acid;
glycidyl or alkylglycidyl epo#y resins obtained by
10 substituting an active hydrogen bonded to a nitrogen atom
of aniline isocyanurate or the like with a glycidyl group;
and
compodnds, known as alicyclic epoxides, obtained by,
for example, oxidizing an intramolecular carbon to carbon
15 double bbnd to théreby incorporate an epoxy group therein,
such as vinylcyclohexane diepoxide, 3,4-
epoxycyclohexylmethyl-3, 4-dicyclohexanecarboxylate and
2- (3, 4-epoxy)cyclohexyl-5,5-spiro (3, 4~
epoxy)cyclohexane-m-dioxane. |
20 of thesé, bisphenol glycidyl epoxy resins, o-cresol
novolak epoxy resins and phenolic novolak epoxy resins are
preferred in the present invention.
These epoxy resins can be used either individually or

in combination.



preferred in the present invention. These epoxy resins can be
used either individually or I n conbi nati on.

8 The thernosetting resin of the thernosetting adhesive
conponent (B) and the | ater described flexible conmponent (D) can be
conposed of previously nodified resins. These nodified resins are
called, in particular, alloy nodified 58 resins or rubber blend nodified
resins. The adhesi ve conposition of the present invention
conprises a conpound (C) obtained by addition/condensation reacti on of

a pol ysil oxane oli% with a silane cou addition to
t he above conponent

omer . gling agent.fn

e phe RS BY Ing e s 1o h SN FREXBRE S5 B8R DV Use i n

the preparation of the conmpound (C) is, for exanple,

pol yrmet hoxysi lesemangit (B) apg| FBehdayer| $xemel et fLerbRLA CURPHRY s

havi ng a mol ecul ar wei ght of 400 to 1200 are especially preferred.

Vari ous comer Rlaldan beattmppeed¢hmravdopslyynegddfied grsinsg. pEhesed as

the above silane coupling agent which is subjected to L.

addi ti on/ condemsdi f bed mesdmisoarei callied, in pagsigsilageandleolipemkfied

Exanpl es thereof include y- gl yci doxypropyl tri met hoxysi | ane,

[err]-(3,45 resapoxgcycivhexyh)endyhedihedoxgsinane, y- 20

met hacryl oxypropyl tri met hoxysi |l ane, vinyl-y- . )

anmi nopr opyl tri et hoxyise | adiee sinde Ne@ipegition of the present invention
comprises a compound (C) obtained by addition/condensation
reaction of a polysiloxane oligomer with a silane coupling
agent in addition to the above components (A) and (B). . The

10 polysiloxane oligomer for use in the preparation of the
compound (C) is, for example, polymethoxysiloxane or
polyethoxysiloxane. Polysiloxane oligomers having a
molecular weight of 400 to 1200 are especially preferred.
Various commercially available silane coupling agents can

15 be used as the above silane coupling agent which is
subjected to addition/condensation rgaction with the
polysiloxane oligomer. Examples thereof include y-
glycidoxypropyltrimethoxysilane, B-(3,4~-
epoxycyclohexyl)ethyltrimethoxysilane, v-

20 methacryloxypropyltrimethoxysilane, vinyl—yf
aminopropyltriethoxysilane and N-phenyl-y-
aminopropyltrimethoxysilane.

The compound (C) obtained by addition/condensation

reaction of the above polysiloxane oligomer with silane

25 coupling agent is represented by, for example, the formula:



am nopropyl tri met hoxysi | ane. The conpound (C) obtained by

addi ti en/ condensati on reaction of the above pol ysil oxane ol i goner
with silane 25 coupling agent is represented by, for exanple, the
f ormul a: 9 [err] In
t he above fornmula, R represents met hyl or ethyl, and S represents Ror a
group introduced by the silane 5 coupling agent. Preferably at |east two
groups introduced® by the silane coupling agent are contained in each
nol ecul e of the compound (C). Exanpl es of the groups introduced
by the sil ane coupling agent include polynerizable groups such as 10
acryloyl, glycidyl, amno and vinyl groups. Specific exanpl es of these
groups introduced by.t@s\silane coupl i ng sagent are as shown bel ow

: 6] OR OR o)

| |
§-0-8i-0-8i -0..... gi-O-Si-O-S

| | | !
O OR OR O

s/ \S

In the above formula, R represents methyl or ethyl,
and S represents R or a group introduced by the silane
. S coupling agent. Preferably at least _twd groups introduced
by the silane coupling agent are contained in éach molecule
of the compound (C).
Examples of the groups introduced by the silane
coupling agent include polymerizable groups such as
10 acryloyl, glycidyl, amino and vinyl groups. Specific
examples of these groups introduced by.the silane cé}:pling

agent are as shown below:

CH; o OR , OR
I n i 0, |
|s CHy=C-C-0-CH,CH,CH,-Si - @— CH,CH, — Si-
I |
OR | OR
OR
! . HyN-C,H,-NH-CyH-Si-
CH, - CH - CH,OCH - i - HN-CH-Si- 7 7
OR , ‘JR , R,
OR . OR : (l)CzH4OR
1 |
H,N - CO - NH - C;Hg - Si - CH,=CH-Si- CH,=CH-Si-
i 1 :

1
OR OR and OC,H,0OR



[err] 10 I n the above

formul ae, R represents nethyl or ethyl. Al t hough various coupling
agents have heretofore been added to adhesives for the purpose of, for
.exanpl e, i mproving the adherence to nmetal adherends, and the 5
capability with inorganic fillers, these conventi onal coupling agents
do not exert any inproving effect on the 10 storage stability of adhesive
and the curing adhesion after aging. In the present invention, the
addi tion of the above conmpound (C) in place of the various
conventional coupling 10 agents enables magnificently enhancin% not only
t he above adhefBnkke RRovg £oripd agy oRapRPEESBNEF Rty o etduar
these effects are marked with respect to the pressure sensitive
adhesive (in the foRhtbpughsipgdiouss cauPLiny agdenttes have hexetp B rabgen
tenperature. In the transportation during 15 sumer as well, the drop of

the curing adhadded tanafbesivespfevehhedpurpose of, The adbepilee
conposition of the present invention can
improving the adherence to metal adherends. and the
5 capability with inorganic fillers, these conventional
coupling agents do not exert any improving effect on the
storage stability of adhesive and the curing adhesion after
aging. In the present invention, the addition of the above
compound (C) in place of the various conventionél coupling
10 agents enables magnificently enhancing not only the above
adherence but also the storage stability. 1In particular,
these effects are marked with respect to the pressure
sensitive adhesive (in the form of a sheet or a film) stored
at ordinary temperature. In the transportation duriqg
15 summer as well, the drop of the curing adhesion can be
prevented.

The adhesive composition of the present invention can
be obtained by mixing together the pressure sensitive
adhesive component (A), the thermosetting adhesive

20 component (B) and the compound (C) obtained by
addition/condensation reaction of a polysiloxane oligomer
with a silane coupling agent in the customary manner.

The thermosetting adhesive component (B) is
preferably used in an amount of 50 to 800 parts by weight,

25 still preferably 100 to 600 parts by weight, per 100 parts



be obtained by m xing together the pressure sensitive adhesi ve
conponent (A), the thernosetting adhesive 20 conponent (B) and the
conpound (C) obtai ned by additi on/ condensation reaction of a

pol ysi | oxane ol i goner with a silane coupling agent in the customary
manner . The thernosetting adhesive conmponent (B) is

preferably used in an anmount of 50 to 80Dl parts by weight, 25 still
preferably 100 to 600 parts by weight, per 100 parts by
wei ght of the pressure sensitive adhesive conponent (A . The conpound
(O is prefergply used in an anount of 0.05 5 parts by weight, stil
preferably 0. PYi¥eahhatthy Press\}\)éleg?ﬁ“sb'&"?@@ihﬁé']tv@ SOMBRASHE (@F -t he
thernosetting 5 adhesive conponent (B). Accordi ng to necessity,
the adhesive ZH8pE&OMPOsRdAC) is preferakbitusadehn | dm afguie aff éhd&d with
a flexible conponent (D), a heat-active latent curing agent (E), a
matri x form n§ocEnparé&st byFyeaﬁhﬁorshllllPéﬁ!f?gblna@dltfr@rﬁ DEG- s Hyhe
above conponents (A) to (C). The flexible conponent (D) is a
conponent whi &€ + per fI0dkipgittis pyeverd gttewft et Hdrempesietitigigadhesi ve
conponent (B) isin a cured state, and is conposed of a thernoplastic
resin or ab elasitesire dampaneggnelBdl.ly preferred that the 15 flexible
conponent (D) be used in an amobunt of 1 to 40 parts by wei ght,
especially 4 to 30Agaixiing Wwei getesamntlyst thé adhesive composition of

the present invention may be blended with a flexible
component (D), a heat-active latent curing agent (E), a
‘matrix forming component (F) and/or a filler (G) in addition
10 to the above components (A) to (C}.
The flexible component (D) is a component which has
flexibility even when the thermosetting adhesive component
(B) is in.a cured state, and is composed of a thermoplast;.‘_Lc
resin or an elastomer. It is generally preferred that the
15 flexible component (D) be used in an amount of 1 to 40 parts
by weight, especially 4 to 30 parts by weight, and still
especially 4 to 25 parts by weight, per 100 parts by weight
of the thermosetting adhesive component (B).
| The glass transitiqn temperature Tg of the flexible
20 component (D) is preferably in the range of about -40 to
80°C, still preferably about -30 to 10°C.
The molecular weight of the flexible component (D) is
pr.eferably in the range of about 10,000 to 1,000,000, still

preferably about 20,000 to 600,000. However, this is not



especially 4 to 25 parts by weight, per 100 parts by wei ght of the

t hernosetti ng adhesi ve conponent (B). _ The gl ass transition
tenperature Tg of the flexible 20 conponent (D) is preferably in the
range of about -40 to 80[err]C, still preferably about -30 to

10[err] C The nol ecul ar wei ght of the flexible conmponent (D) is
preferably in the range of about 10,000 tl@ 1,000,000, still preferably
about 20,000 to 600, 000. However, this is not

12 appl i cabl e when the fl exi ble conponent (D) has an internal

crossl i nki ng. . The flexible conponent (D) is a conponent which is
subst anti al |y #BPligeRbehhéngytiexite GPmRontet i(RY haha@n sntaEhebe a
pol ymer or a graft or block conponent of polyner. The flexible
conponent (D) FE°8At#BKENY- di spersed in t he cured adhesive | ayer and
functions to inprove the,  brittleness of the cured adhesive |ayer so
that the pressure The Epaxibleccomperene (BYeiscansempengpsselich is
resistance to 10 external stress. Further, fromthe viewpoint of the
above i nppBYBRaneiaddy nat cusedinf enesdytradiatior peligatdng, and
conponent (D) be uniformy dispersed or mxed in the t her nosetting
adhesi ve conpomalitb¢ B) poAyperdengh grafit pgy blockprefirenent oifapol metl.exi bl e
conponent (D) be in the form 15 of fine particles or be soluble or
easily sol ubl e in aBhe flexilheicomponesntt (DichsasniHorrele dispestsed iet hyl

ketone. the cured adhesive layer and functions to improve the
brittleneés of the cured adhesive layer so that the pressure
sensitive adhesive layer comes to possess a resistance to

10 external stress. Further, from the viewpoint of the above
improving effect, it is preferred that the flexible
component (D) be uniformly dispersed or mixed in the
thermosetting adhesive component (B). Accordingly, it is
preferred that the flexible component (D) be in the .form

15 of fine particles or be soluble or easily soluble in an

| organic solvent such as toluene or methyl ethyl ketone.
When the flexible component (D) is in the form of fine
particles, the particle size thereof is preferably in the
range of 0.1 to 5 um, still preferably 0.1 to 1 pum.

20 Even when the flexible component (D) which is soluble
or easily soluble in an organic solvent is used, it is known
that, during the curing process, the flexible component (D)
undergoes a phase separation from the thermosetting
adhesive component (B) to thereby have a two-phase

25 structure. The flexible component (D) which is soluble or



When the flexible conponent (D) is in the formof fine particles,. the
particl-e size thereof is preferably in the range of 0.1 to 5 [err]m
still preferably 0.1 to 1 [err]m 20 Even when the flexible
conponent (D) which is sol uble or easily soluble in an organic sol vent
Is used, it is known that, during the curing process, the flexible
conponent (D) under goes a phase sepadBation fromthe thernosetting
adhesi ve conmponent (B) to thereby have a two-phase 25 structure. The
flexi ble conponent (D) which is soluble or

13 i | vent b
2 saturat od pdgEaBAoLEE 18 A QRPRPRRLT ] Yt FATCRE COMPIMDRE TRER), o

l'iquid chloroprene rubber, ur et hane r ubber, pol yo| efin resin,
silicone oil ?rg & ﬁ@tp,reged 8056%%5e‘fe%l%'ataurl&ﬂé‘ddp{%’rg’ék% e‘Pu‘i"e‘glr?P?s
especially prefer The fl exi bl e conponent (D) having the

formof fine TY b%rﬁ'%ﬁ‘be 2 ahl Held FrRERP BenanyuBbe Berg | YEEH R i ne

particles prepared by the enul sion pol ynerization, a block 10 ol yester
el ast omer sucht@Rber pa RAkelefiyeasin, a siljgiogpe mrleﬁedfrhe keicl es,

silicone rubber fine particles and the |ike. O these, Irc rubber

fine Par tPE| ERegRd & PrEeraped yrRol ¥eskeESTORER arseeeeeeta

preferred. 15 The above fine particle flexible component (E» may be
preferred.

The flexible component (D) having the form of fine
particles can be composed of.eny of acrylic rubber fine
particles prepared by the emulsion polymerization, a block

10 polyester elastomer such as a. polyether polyester,
polyethylene fine partic;ee, silicone rubber fine
particles and the like. Of these, acrylic rubber fine
particles and a block polyester elastomer are especially
preferred.

15 The above fine particle flexible component (D) may be
commercially available in the state of being dispeised in
an epoxy resin as the thermosetting adhesive component (B).

As mentioned above, the thermosetting resin of the
thermosetting adhesive component (B) and the flexible

20 component (D) canbe composed of previouslymodified resins.
These modified resins are called, in particular, alloy
modified resins or rubber blend modified resins.

Examples of these modified resins include various

rubber modified epoxy resins (NBR modified, CTBN modified



commercially available in the state of being dispersed in an epoxy
resin as the thernosetting adhesive conponent (B). As nenti oned
above, the thernosetting resin of the t her nosetti ng adhesi ve conponent
(B) and the flexible 20 conponent (D) can be conposed of previously

nodi fied resins. These nodified resins -are called, in particular,

al | oy nodi fied resins or rubber bl enth nodified resins.

Exanpl es of these nodified resins include various rubber nodified
epoxy resins (NBR nodified, CTBN nodified

14 epoxy resins or the like), urethane nodified epoxy resins and
silicone nodi f ER@*¥psR§Lipasphhe like), urgihappaaodifiad sRBBEresddist i ed
epoxy resins include Adeka Resin EP-4023 (trade nane, produced by
Asahi Denka 5ango@jdikore) moaddigdrepioxYERESFAPF -(trade nane, produced by
Asahi Denka Kogyo K. K.), Adeka Resin EP-4026 (trade nane, produced by
Asahi Denka Kogyo KExajpdes Afeckhke Radihermrrdified epoxy axies s nouokduced
by Asahi Denka Kogyo K K.). . Exanpl es of the urethane nodified
epoxy resins i Aclakde ResdnABEk4 0RSEsi( hrERE- Barfie s gpicodianed by ddiaded Denkas ahi
Denka Kogyo K. K '), Adeka Resin EPU- 73 (trade nane, produced by Asahi
Denka KogyoSK. Kogyand.Kdé¢karAfeka Ré&Plh FR-UD 24 rladaedeanene, proguastided by
Asahi Denka Kogyo K. K.). The heat-active latent curing agent (E)
is a curing 1Rsadgedenkhi Kbgdoek. KoY, rAsieida Retslint BBFA0286t { t rede emines

(e | produced by Asahi Denka Kogyo K.K.) and Adeka Resin EPR-20
(trade name, produced 'by Asahi Denka Kogyo K.K.).
Examples of the urethane modified epoxy resins include
10 Adeka Resin EPU-6 (trade name, produced by Asahi Denka Kogyo
K.K.), Adeka Resin EPU-73 (trade name, produced by Asahi
Denka Kogyo K.K.) and Adeka Resin EPU-78-11 (trade name,
produced by Asahi Denka Kogyo K.K.).
The heat-active latent curing agent (E) is a curing
15 agent which does not react with thermbsetting resins (i.e.,
thermosetting adhesive component (B)) at room temperature
and which is activated by heating to a given temperature
or higher to thereby react with thermosetting resins. -
The activation of heat-active latent curing agent (E)
20 canbe performedby various methods, for example, the method
in which a chemical reaction is induced by heating to
thereby form active species (anion and cation), the method
in which the heat-active latent curing agent (E) is stably
dispersed in the thermosetting adhesive component (B) at

25 about room temperature and becomes compatibilized with or



t hernosetti ng adhesi ve conponent (B)) at room tenperature and which is

activated by heating to a given tenperature or higher to thereby react
wi th thernosetting resins. The activation of heat-active | atent
curing agent (E) 20 can be performed by various nethods, for exanple, the
met hod in which a chemical reaction is induced by heating to

t hereby form active species (anion and cdtion), the nethod in which
the heat-active latent curing agent (E) is stably di spersed in the

t hernosetti ng adhesi ve conponent (B) at 25 about roomtenperature and
becomes conpatibilized with or . ) 15
di ssol ved i n tAeSPRLVABsERt FRE HakERPsetbifpordResive comporsnk Rt
tenperatures to_thereby initiate a curing reactijon, the nethod in which

a curing agent €48¥pERC EPMPeRAtAESISEO thergbyinikiataarading astk
tenperatures to thereby 5 initiate a curing reaction and the nmethod in
whi ch use is the mgghodfin whieh@ining agent sealfidede Acpleculare
| atent curing agents (E) can be used either individually or in
conmbi nation. sleve is |lgpachedpatsehevahedntemperaboneantepblxgrekgin is
used 10 as the thernosetting adhesive conponent (B), any of
di cyandi anide, indtdatel @ conpuunaciridnraxdutbe mathedfin whichanspr éserably
be used as the heat-active |atent curing agent (E). When a
phenol i ¢ resi nmadeusoddaamicimecapenibesetti ng
These heat-active latent curing agents (E) can be used
either individually or in combination.
In the present invention, when an epoxy resin is used
10 as the thermosetting adhesive component (B), any of
dicyandiamide, imidazole compounds and mixtures thereof
can preferably be used as the heat-active latent curing
agent (E).
When a phenolic resin is used as the thermosetting
15 adhesive component (B), any of hexamethylenetetramine,
blocked isocyanate compounds and mixtures thereof can
preferably be used as the heat-active latent curing agent
(E).
When an unsaturated polyester resin is used as the
20 thermosetting adhesive component (B), an organic peroxide
can preferably be used as the heat-active latent curing
agent (E).

When a polyurethane resin is used as the thermosetting

adhesive component (B), a polyol/blocked isocyanate



15 adhesi ve conponent (B), any of hexanet hyl enetetram ne, bl ocked

| socyanat e conpounds and m xtures thereof can preferably be used as
the heat-active |atent curing agent (E). When an unsat ur at ed
pol yester resin is used as the 20 thernosetting adhesive conmponent (B)

an organi c peroxide can preferably-be used as the heat-active | atent
curing agent (E). Wen a Bblyurethane resin is used as the
t her nosetti ng adhesi ve conmponent (B), a polyol/bl ocked isocyanate

16 conpound can preferably be used as the heat-active | atent

curing agent (E). [t .is nerally preferred that t.he t-active
Carent O™ oL Fbgouganear At Tl B untahat b T A O JERRERTS Vhy
wei ght, especially 0.5 to, 1 arts by weight, and still especially 1
to 10 parts bycﬁéﬁﬁﬁt?gﬁgF ?58'parts by wei ght of the thernpsetting
adhesi ve conponent

B), The_matrix formng conponent (F) is a
component v o T8 {8 geneFa RS EEr bt bhatt EhBdh KT LY dEEERE W th
the 10 above conponents (A% to (E) to,thereQﬁggorn1a t hr ee-

di nensi onal neCHEHEIsAAGREUAE) PReVESHi by 7 IMRURMRPF0-1 to 20 pargs

conponent (F) prior to the curjng of the t her npsetti ng adhesi ve
conponent (B) g’&’p]ﬂ?éﬁﬁ&s ¢srReciallyf}.ihkaghs fareativnyedshtcad 8§44 the
adhesi ve conponent
especially 1 to 10 parts by weight, per 100 parts by weight
of the thermosetting adhesive component (B).
The matrix forming component (F) is a componeﬁt which
itself polymerizes and is'cured without reacting with the
10 above components (3A) to' (E) to thereby form a three-
dimensional network structure. The curing of the matrix
forming component (F) prior to the curing of the
thermosetting adhesive component (B) suppresses the
shrinkage at heating and cooling of the adhesive component
.15 during the curing thereof to thereby contr'ibute to the
enhancement of adherence, because of t':he formation of the
three-dimensional network structure in adhesive
composit;ion.
The matrix forming component (F) can be composed of
20 various compounds without any particular limitation as long
as they themselves polymerize and are cured without
reacting with the above components (A) to (E) to thereby
forma three-dimensional network structure. Preferreduse

is made of energy beampolymerizable compounds. The energy

25 beam polymerizable compounds are compounds which



15 during the curing thereof to thereby contribute to the enhancenent
of adherence, because of the formation of the t hr ee- di nensi onal
network structure in adhesive conposi tion. The matri X

form ng conponent (F) can be conposed of 20 wvarious conpounds w thout any
particular limtation as |ong as they thensel ves pol ynerize and are
cured wi thout reacting with the abave conponents (A) to (E) to

t her eby f or mat hr ee- di nensi onal net wor kst ructure. Preferreduse

i s made of energy beam pol yneri zabl e conmpounds. The energy 25 beam

pol ymeri zabl e conpounds are conpounds which

17 pol ynieply@ehhge &ne egece xpydnpodi nglng riocfadiatad vhtbrereggy

beam such as ultraviolet rays or electron beans. These conmpounds each
have at | east b&ampshgheaszabteavbobée boywl or electhen rpgaseal e Thase t heir
nol ecul ar weight is generally 5 in the range of about 100 to 30, 000,

pr ef erabl y aboatmBO0nds eaclo ha®@e080.lebet enamykymé vizalileedolbil evisomgdt
conmpounds as di scl osed i n Japanese Patent Lai d-open Publication Nos.
60(1985) - 196, 9b6thadnéDéd®Bs) -aik8, thad rame leictdlay weddhasis gendiheBEy ener gy
beam pol yneri zabl e conpounds. Exanples 10 thereof include acrylate
conpounds sluchiasthe rarige reft Apbalkplopate 30,1000 ,yIpaiete radliyaapdhy ! ddhoet hane

tetraacrylate, pentaerythritol triacrylate, di pentaerythritol
nonohydr oxypentaa Wt .e, For example, low-molecular-weight compounds as
disclosed in Japanese Patent Laid-open Publication Nos.
60(1985)~196,956 and 60(1985)—223,139 are widely used as -
these energy beam polymerizable compounds. Examples
10 thereof include acrylate compounds such as
trimethylolpropane triacrylate, tetramethylolmethane
tetraacrylate, pentaerythritol triacrylate,
dipentaerythritol monohydroxypentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butylene glycol
15 diacrylate, 1,6-hexanediol diacrylate, polyethylene
glycol diacrylate and commercially available oliéoester
acrylate.
Furthermore, besides the above acrylate-based
compounds, urethane acrylate-based oligomers can be uséd
20 as the energy beam polymerizable compounds. Urethane
acrylate oligomers can be obtained by reacting an
isocyanate-terminated urethane prepolymer which is
obtained by a polyol compound of a polyester or polyether
type with a polyisocyanate ¢6mpound such as 2,4-tolylene

25 diisocyanate, 2,6-tolylene diisocyanate, 1,3-xylylene



di pentaerythritol hexaacrylate, 1,4-butylene glycol 15 diacrylate,

1, 6- hexanedi ol diacryl ate, pol yethyl ene gl ycol diacrylate and.

comerci ally avail abl e ol i goester acryl ate. : Furt her nore,

besi des t he above acryl at e- based conpounds, urethane acryl at e-based

ol igoners can be used 20 as the energy beam pol yneri zabl e conpounds.

Ur et hane acrylate oligoners can be obfained by reacting an

| socyanat e-term nat ed urethane prepol yner which is obtai ned by a

pol yol conpound of a pol yester or polyether type with a polyi socyanate

conpound such as .2,4-tolylene 25 _diisoc ate, 2,6-tolylene diisocyanate,
1 ngnyIene diisocyané%e, 1,4-xylylene %%950cyanate1§ry diisocganate

1, 4-xyl yl ene dijsocyanate or di phenyl net hane- 4, 4-di i so¢cyanate with a
(nethyacryl i c dirheqvdmethangg da 4TdisORYagaddp ¥dirdh aadme ) @csitdthy|
(meth)acryl ate, 2-hydroxyprop§£ (nmeth)acrylate or et hyl ene gl ycol

5 ol
(met h) acryl at e estife hawifio s divide@xyl %%M%&%Iza{%é’ qxy&kbyd each

have at | east one carbon - to carbon doubl e bond. These

ur et hane acryl dimetd)iapreiat eor dvyvdsoxyppapyd (methhmailiade W& ght of 3000
to 30,000, still preferably 3000 10 to 10,000, and yet still preferably
4000 to 8008. polyethylemig Iglyaalt himethiscrylptse ndde shusl pgsadnsdhavi ng

a functional group such as hydroxyl or carboxyl, for exanple,
urethane acrylate oligomers each have at least one carbon

to carbon double bond.
These urethane acrylate oligomers preferably have a
molecular weight of 3000 to 30,000, still preferably 3000
10 to 10,000, and yet still preferably 4000 to 8000.
| Still further, use can be made of oligomers having a
functional group such as hydroxyl or carboxyl, for example,
epoxy modified acrylates, polyester acrylates, polyether
acrylates and itaconic acid oligomers; |
15 The adhesive composition which contains the above
energy beam polymerizable compound ig cured upon‘being
irradiated with energy beam. For example, ultraviolet
rays or electron beams are used as the energy beam.
When ultraviolet rays are employed as the energy beam,
20 the polymerization curing time and radiation exposed dose
can be reduced by mixing a photopolymerization initiator
in the adhesive composition.
) The photopolymerization initiator is, for example,

selected from among benzophenone, acetophenone, benzoin,

25 benzoin methyl ether, benzoin ethyl ether, benzoin



epoxy nodified acryl ates, polyester acryl ates, polyether acryl ates and
I taconi-c acid oligoners. 15 The adhesi ve conposition which contains
t he above ener gy beam pol yneri zabl e conpound is cured upon being
irradi ated with energy beam For exanple, ultraviolet rays or el ectron
beans are used as the energy beam When ultraviol et rays are

enpl oyed as the energy beam 20 the pol ¥erization curing time and -

radi ati on exposed dose can be reduced by m xing a photopol yneri zation
initiator in the adhesi ve conposition. The

phot opol yneri zation initiator is, for exanple, sel ect ed, from anong
benzophenone, dCOPHIRHoRENEenPBRACLN 2ESPRIALYH 1R hy IPER IR BSOTAFI S

et hyl ether, benzoin

. . 19
i sopropyl et heCigen A5ty HRNEAL Ne LREZOA5ENn 2 HieR a0y Siimethylkediad, net hyl
benzoi n benzoate, benzoin di methyl ketal , 2, 4-di et hyl t hi oxant hone,
a- hydr oxycycl oFexdridigidiyithioxantdosge, drdywAnoxyigdiphexyl imheayl
tetranethylthiuram 5 nonosulfide, azobisisobutyronitrile, benzil,
di benzyl ki tanest .y Ibeny )] ebighesiylosadifiiifeaqiatoramethylthiuram t hough
the proportion of added matrix fornmng conponent (F) is appropriately
det er mi ned @eperdigapldfidere azobisimpbadtyranditinsleof henezidonpbibemnaylit is
generally 10 preferred that the matrix formng conponent (F) be used in
an anount of alsbigcetyl @86l faratsldncandihptaquisspeci al |y 5
Although the proportion of added matrix forming
component (F) is appropriately determined depending on the
characteristics of the components, it is generally
10 preferred that the matrix forming component (F) be used in
an amount of about 1 to 30 parts by weight, especially 5
to 15 parts by weight, per 100 parts by weight of the total
of the components (A) to (C).
The adhesive composition of the present invention can
15 be blended with a filler (G) in order to control the
coefficient of linear expansion and internal stress
attributed to curing shrinkage during the during of the
adhesive according to necessity. Any of various common
organic and inorganic fillers can be used as the filler (G)
20 © without any particular limitation.
In particular, for imparting antistatic and
electrically conductive properties, the adhesive
composition may be blended with an electrically conductive

filler such as gold, silver, copper, nickel, aluminum,

25 stainless steel, carbon, ceramic or a material obtained by



to 15 parts by weight, per 100 parts by weight of the total of the
conponents (A to (O). The adhesi ve conposition of the present

i nvention can 15 be blended with a filler (G in order to control the
coefficient of linear expansion and internal stress attributed to
curing shrinkage during the curing of the adhesi ve according to
necessity. Any of various comon or&&ni c and inorganic fillers can be
used as the filler (G 20 wthout any particular limtation.

In particular, for inmparting antistatic and el ectrically conductive

he adh he bl.ended
E{SEfifLSflytcﬁﬁﬁaﬁﬁi'v%kel- %fvﬁgﬁﬁ%ﬁ%ﬁ9g§ﬁ5§ﬁﬁ~l%ﬁﬁ& b opBBFEhRF ke

al um num st ai nl esg Steﬁ“ﬁﬁ me or a rraterl al _obt ai ned by

20 coat | ﬂ%r n’r‘BfR%F *8Pu €°'I‘§‘&% Wt hp’é??%'ileimm for

i mparting ther conductlve ro ert| adhesive co SItIOﬂ ma
b’ bl endod v 1#Ae %/h'lé?nﬁﬂ“?os"tEEBg’B%}ft Sebiondes oEfR ActBeTeRLLY I ver. |

copper, nickel 5 alumnu stain|l ess steel, silicon, germani ur’q{ ot her
metal |ic materfahdprtiveafi théP%BfasTﬂPédf|F+%Yef(3C?EPerf pPieketabl y

added in an anount ,of about 5 _to 950 parts_ by still Ereferably
10 to 850 partdl Wlﬂléi“ghfstabéﬂ-e%OSteelpaF%é’-E?nvvegaﬁ‘PaB%u‘E‘h%rtB Berof the

conponents (A) to S_ 10 The average particle size of the filler (Q
preferably metallic material or an alloy thereof. This filler (G) is

preferably added in an amount of about 5 to 950 parts by
weight, still preferably 10 to 850 parts by'weight, per 100
parts by weight of the total of the components (A) to (C).
10 The average particle size of the filler (G) is preferably
in the range of 0.5 to 20 pum, still preferably 2 to 10 pm.
The adhesive composition composed of the above
components has excellent initial adherence and thermal
curability and isuseful in the bonding of various adherends.
15 Especially, the adhesive composition can finally provide,
through thermal curing, a curing product having high impact
.resistance, and further the adhesive composition has a
desirable balance of shear strength and peel strength and
can maintain satisfactory adherent properties even under
20 severe thermal and moist conditions. Therefore, the.
adhesive composition can suitably be employed in tl:1e
bonding of various metal members exposed to severe use
conditions. Moreover, the adhesive composition is
excellent in storage stability, so that, for example, even

25 after the storage at high temperature for a prolonged period



in the range of 0.5 to 20 [err]m still preferably 2 to 10 pm

The adhesi ve conposition conposed of the above conponent s has
excellent initial adherence and thernal curability and is useful in

t he bondi ng of various adherends. 15 Especially, the adhesive conposition
can finally provide, t hrough thermal_curing, a curing product having
hi gh i npact resi stance, and further %he adhesive conposition has a
desi rabl e bal ance of shear strength and peel strength and can maintain
satisfactory adherent properties even under severe thermal and noi st

conditions. * T BLRLE wiltous aan@dlizal v, cq@%%' o, e sl Bku

enpl oyed in th varirous ne noers exposet to severe use
condi tions. egye{t t he adhe5|ve conposition is excellent in storage
stability, so that., or exanpl e, even 25 after the storage at high

f l.
e e DR A B fompgs 1080 5384 BSi eRenigt 8ok Ag
t t'h. Thi dh t b
or gani ¢ pol i s&ﬁ%%'esp 3&%93%%6 B e P hrergerd Bl iR | (1o

like in ord to re h |aI adhe5|ve ren and QO esive
strength th recﬂompo ‘and %?e ﬁ@ %%‘(?u e for
exanpl e, selecte fron1anon aronatlc polylsoc anat e qPounds

al i phatic polyi “H & God gahgdve strength thereo

The organic polyisocyanate compound can be, for
example, selected from among aromatic polyisocyanate
compounds, aliphatic polyisocyanate_compounds, alicyclic

10 polyisocyanate compounds, trimers of these polyisocyanate
compounds and isocyanate terminated urethane prepolymers
obtained by reacting these polyisocyanate compounds with
polyol compounds. Specific examples of the organic
polyisocyanate compounds include 2,4-tolylene

15 diisocyanate, 2,6-tolylene diisocyanate, 1,3-xylylene
diisocyanate, 1,4-xylylene diisocyanate,
diphenylmethane-4, 4'-diisocyanate, diphenylmethane-
2,4'-diisocyanate, 3-methyldiphenylmethane diisocyanate,
hexamethylene diisocyapafe, isophorone diisocyanate,

20 dicyclohexylmethane—4,4'—diisocyanate,
dicyclohexylmethane-2,4'-diisocyanate and lysine
isocyanate.

Specific examples of the above organic polyimine
compounds include N,N'-diphenylmethane-4,4'-bis(1-

25 aziridinecarboxyamide), trimethylolpropane-tri-p-



10 polyisocyanate conpounds, triners of these polyi socyanate

conpounds and i socyanate term nated urethane prepol yners obt ai ned by
reacting these polyi socyanate conpounds wth pol yol conpounds.

Speci fic exanples of the organic pol yi socyanat e conpounds i ncl ude
2,4-tolylene 15 diisocyanate, 2,6-tolylene diisocyanate, 1, 3-xylylene
di i socyanate, 1,4-xylylene diisocyanate,
diphenylnethane-4,4'-diisocyanate, di phenyl nmet hane- 2,4
'-diisocyanate, 3-nethyldi phenyl met hane dii socyanate, hexanet hyl ene

di i socyanate, isophorone diisocyanate, 20

di cycl ohexy| meRiR&dAnYL HFPEb@?éHﬁtetetramethYlOlmethane tri-f-

di cycl ohexyl met hane- 2, 4' -di i socyanate and |ysine i socyanat e.

Speci fic exanpResraflinkd REEPECBAEAnARAPY} Y mteduene=2, dohpswAds i ncl ude

N, N - di phenyl net hane-4,4' -bis(1- 25 aziridinecarboxyamn de),

tr|nethy|0|progahgldpnepgrbpxyamldo)trlethylenemelamlne 22
aziridinyl propionate, tetranethyl ol nethane-tri-[err]- aziridinyl

propi onate and N, N Fool negelatingi the-adhesive strength, cohesive

aziridi necar boxyam do)tri et hyl enenel am ne. For regul ating the
adhesi ve st¥engthengbheskaek,5modecedgrhwetigbik, mollecullar weiight, nol ecul ar
wei ght distribution, elasticity, glass transition tenperature,

hydr ophi i ci t ydis&rébutésnst alestigptyl, udd assr teaasiingon tempecatutrke
adhesi ve conposition of the present invention can
hydrophilicity, water resistance, aptitude for coating,
etc., the adhesive composition of the present invention can
be doped with a hydrophilic plastiéizer such as a water
10 soluble polyhydric alcohol, a tackifier resin, a pigment,
a dye, a defofming agent, an antiseptic, etc. according to
necessity’'in an amount not detrimental to the object of the
present invention. These other components are preferably
added in an amount of about 0.01 to 20 parts by weight per
15 100 parts by weight of the total of the components (A) to
(C), although depending on the particular purpose.of the
addition of each individual component.
An adhesive sheet according to the present invention
can be obtained by first coating a release sheet with the
20 adhesive composition composed of the above components
according to the customary technique employing a knife
coater (“comma coater”, trade name), gravure coater, die
coat;er, réverse coater or the like, subsequently drying the
composition to thereby form an adhesive layer on the

25 release sheet and thereafter removing the release sheet.



be doped with a hydrophitic plasticizer such as a water 10 soluble

pol yhydric al cohol, a tackifier resin, a pignment, a dye, a deformng
agent, an antiseptic, etc. according to necessity in an ampunt not
detrinmental to the object of the present invention. These ot her
conponents are preferably added in an_anmount of about 0.01 to 20 parts
by weight per 15 100 parts by wei ght of ghe total of the conponents (A) to
(©, although depending on the particul ar purpose of the addi ti on of
each individual conponent. An adhesi ve sheet according to the

N th the |20 adhesi FERHs PPATISTEsatF SarBastve Eieh S 1o

coater” | trade haNDPLIGEaVE Eh A apheanye e Estiiat acsourdBictacS or
adnesi ve. | ayer 2P theechs {oiRea88 UHEAS SRR CHEPSRTt4m FonEhFHRPY ORI case
Zgﬁg:[si ve sheet FurrMEHHRIREDY dO% iSH&Strat;géBsPPat Eovi ?Hgg‘giggéhegr\e/e

conposi tion according to the above technique and drying the conposition
to thereby Pornfelectrd faoasppenpalbins piepedethylenearPderpranylsnml e,

5 selected fromanong filns of polyethylene, polypropylene, )
pol ybut ene, pol BPliyRiatere, wm@q&m ARl yRRityxipgntene, pedivwrirad,

vinyl chloride copol yner, polfeth | ene
chloride, vinyl chloride copolymer, polyethylene

terephthalate, polybutylene terephthalate, polyurethane,
ethylene/vinyl écetate copolymer, ionomer resin,

10 ethylene/(meth)acrylic acid copolymer,
ethylene/ (meth)acrylic ester copolymer, polystyrene and
polycarbonate. Also, luse can be made of films produced by
crosslinking these and £ilms composed of laminates thereof. -
Further, use can be made of opaque films produced by

15 coloring the above films, fluororesin films and the like.

The surface tension of the substrate is preferébly 40

dyne/cm or less, still preferably 37 dyne/cm or less, and
yet still preferably 35 dyne/cm or less. This enables
transférring of the adhesive layer of the sheet of the

20 present invention to adherends. The above substrate with
low surface tension can be obtained by selecting
appropriate material. Also, it can be obtained by
subjecting the surface of the substrate to release
treatment such as application of silicone resin or the like.

25 Further, use can be made of paper substrates, for example,



terepht hal ate, pol ybutyl ene terephthal ate, pol yurethane,
et hyl ene/ vinyl acetate copol yner, iononer resin, 10

et hyl ene/ (nmeth)acrylic acid copol yner, et hyl ene/ (nmeth)acrylic ester
copol ynmer, pol ystyrene and pol ycar bonate. Al so, use can be made of
filnms produced by crosslinking these and filns conposed of | am nates
t her eof . Furt her, use can be nmade of24opaque filns produced by 15
coloring the above filnms, fluororesin filnms and the |ike. The
surface tension of the substrate is preferably 40 dyne/cm or | ess,
still preferabl¥ 37 .dyne/cmor |ess, and yet still preferably 35
dyne/cm or | es9:@

?ﬁ#geé?ﬁd%ﬁ%sCoatedtRW%ﬁthga%FlﬁHec%'Fﬁ%|R¢€Pelra§/6?‘

the sheet of the 20 present invention to adherends. The above substrate
with | ow 58FiBcECRERY BAPEENaRE bpminabedbpaperscsi@ly as  appropriate
material. Also, it can be obtained by subjecting the surface of the
substrate to repéaséhylenetl@m;m@ﬁ@dsynhuaguubpbmyatpowlehesiamconeedes|n
or the like. 25 Further, use can be nade of paper substrates, for

exanpl e, paper. Theadhesivesheetcanbeobtain@dbycoati@gaishae
paper, coated papers such as clay coated paper and resin coated paper

and | am natf®ed papesidsuch fasth sidesobfethy| sulest caieaticdh pheeadhrdive
pol ypr opyl ene | am nat ed paper.

Theadhesi vesheebmanisétiibai o€ dilye patdsegdi tiheentiononeNst dmlyy tihet bbsivdes of
the substrate with the adhesive
papers and plastic films but also nonwoven fabrics and metal
foils can be used as the substrate. When nonwoven fabrics
are used, the adhesive sheet may be produced by impregnating
10 them with the adhesive composition.

The thickness of the substrate is generally in the
range of about 10 to 300 pm, preferably 20 to 200 um, and
still preferaﬁly 50 to 150 pm.

According to necessity, the above adhesive

15 composition canbe dissolvedor dispersed in a solvent prior
to the application thereof.

It is generally preferred that the thickness of the
adhesive layer of the adhesive sheet of the present
invention be in the range of 3 to 100 pm, especially 10 to

20 60 pm.

The thus obtained adhesive sheet can be used in the
following manner.

First, the adhesive sheet is pressed against a
predetermined bonding site of an adherend of, for example,

25 ametal. Subsequently, onlythe substrate or release sheet



conposition of the-present invention. Not only the above papers and

plastic filnms but al so nonwoven fabrics and netal foils can be used as
t he substrate. \When nonwoven fabrics are used, the adhesive sheet may
be produced by inpregnating 10 themw th the adhesive conposition.

The thickness of the substrate is generally in the range of about I0
to 300 [err]m preferably 20 to 200 [err?%] and still preferably 50 to
150 [err]m According to necessity, the above adhesive 15
conposition can be dissolved or dispersed in a solvent prior to t he

application thereof .S general.l.y referr

t hi ckness of tie Peeled ffkita thfeqb o FGTEE: aatﬁ‘? fEdrtrth%t tohe bresent
i nvention be in _the range of 3 to errlm _espec aII 10 to,

[err]m ad hesq‘Ff‘el%H&§ %‘b’i%ltﬁéda %’P% EF t %tea"l.fsed thq'leh

fol |l owi ng manner. " First, the adhesive sheet |s ess d against a-
predet er m ned TR R GEQFRENS fCORPARATS i }i‘ﬁou‘?r]'b"f net al .
Subsequently, only the substrate or release shee

25 i s° peatedrding 1 tNRGeasi tabc SRS ﬁgheﬁﬁé(ﬁsﬁéifﬁpﬂaho’fs trr%duced
adhesive | ayer onto the adherend. In that instance, if the mat ri x

form ng cor%onbﬁtth%r@b@ﬂlhl@aéecnﬁéblgga@% the SIRSHEAHTSGOF FHEERISi ty,

t he adhesive strength is reduced
sheet. Thereafter, another object to be fixed on the

adherend is pressed against the adhesive layer at the above
bonding site and heated. This heating cures the
thermosetting adhesive component of the adhesive layer, so

10 that the adherend and the other object are bonded together
with.satisfactory.strength.

The adhesive sheet of the present invention is
excellent in storage stability and enables bonding metals,
etc. with desirable bonding strength. Further, it is in

15 the form of a sheet, so that an appropriate amount of
adhesive can be transferred onto adherend surfaces.
Liquid runs can be avoided and bonding operation can be
simplified.

Moreover, the adhesive sheet of the present invention

20 can be utilizea in the bonding of semiconductor compounds,
glasses, ceramics and metals as well as the above uses.
Also, the adhesive sheet can be employed in the direct die
bonding of, for example, semiconductor chips.

When the adhesive sheet of the present invention is

25 employed in the direct die bonding of semiconductor chips,



5 to thereby facilitate peeling of the substrate or rel ease sheet .
Thereaf-ter, another object to be fixed on the adherend i s pressed

agai nst the adhesive layer at the above bondi ng site and heated. This
heati ng cures the t her nosetti ng adhesi ve conmponent of the adhesive

| ayer, so 10 that the adherend and the other object are bonded toget her
Wi th satisfactory strength. Theeadhesi ve sheet of the present
invention is excellent in storage stability and enabl es bondi ng

net al s, etc. with desirable bonding strength. Further, it is in 15
the formof a sheet, so that an appropriate anmount of adhesi ve can be
transferred oritto ifdpaeded regr thessthe mateigufdrning cemporenty of Bledeand

bondi ng operation can be sinplified. Mor eover, the adhesive
sheet of the pravEninddgnttihen adi®esicen Isyarilized in the bonding of

sem conduct or conpounds, gl asses, ceramcs and netals as well as the

above uses. Al so, the adhesive sheet can be enployed in the direct

di e bondi ng of, for exanple, sem conductor chips. When t he

adhesi ve sheet of the present EFEECE QR THE INBENEDQH oyed in the direct die
bondi ng of sem conductor chi ps, 26

it is preférred theathd hadhedivek domipdsit iiormeofhettie (Fyedent inveadidmed in
t he adhesive | ayer. _

enables bonding metals, etc. with high bonding strength and

can be sheeted, so that an appropriate amount of adhesive

can be transferred onto adherend surfaces and liquid runs

can be avoided to thereby simplify bonding operation.

10 Furthermore, the adhesive composition of the present
invention is excellent in storage stability, so that, even

after storage at high temperature, various adherends can

be bonded thereby with desirable bonding strength.

15 EXAMPLE
The present invention will further be illustrated
below with reference to the following Examples which in no
way limit the scope of the invention.
In the following Examples and Comparative Examples,
20 the "peel strength" was evaluated in the following manner.
Measurement of peel strength
Each of the adhesive compositions produced in the
Examples and Comparative Examples was formed into an
adhesive sheet having an adhesive layer of 50 pm thickness.

25 Soft steel plates (200 mm x 25 mm x 0.3 mm) were stuck to



EFFECT OF THE I NVENTION 5 The adhesi ve conposition of the present

I nventi.on enabl es bonding netals, etc. with high bonding strength and
can be sheeted, so that an appropriate anount of adhesive © can be
transferred onto adherend surfaces and |iquid runs can be avoided to
thereby sinplify bonding operation. 10 gurthernnre, t he adhesive
conposition of the present I nventiorm’is excellent in storage
stability, so that, even after storage at high tenperature, various
adherends can be bonded thereby wi th desirabl e bonding strength. 15

EXAVPLE each 1O &F ??:R%HAVSEQR@ é’ﬁ.ﬂ%sejgwm;]lrég]e)p%fi l:hgsécﬁﬁégijv

below with reference to oW ng Exanp I N no way ?init

the scope of t | I.an. I he | I
Compar at i ve. BXoger Bantasposgg herehetyfeh Tk LRRL U caiHal! £anpice
foll ow ng mann

Gis he%d n a 1Q@§§8GSHEP§ESQ’%§35E§%L%$g%n3ﬁﬁ“tﬁHﬁgrBEaCh of

t he adhesi ve conposi |§ns produced” i’ n ve
Exanpl es was forpned.int.o an adhesi ye sheet, having an adhesi ve | ayer of
50 [err]mthi cﬁﬂggg.lveﬁy%o‘f t TQPSérb%'?%Jt%% O?Z%e r?l%f% §§e?ﬁ1pg'a(s§:.e§ W were
stuck to 27 each ot her by

means of the alfSSMPLiFASS: of the adhesive sheet interposed

t her ebet ween. The tQus obt ai ned | anmi nat e .
-type-peeling was performed at a measuring speed of

10 mm/min in accordance with Japanese Industrial Standard
K 6850 to ﬁhereby obtain the peel strength.
Further, for measuring the storage stability, release
10 films were stuck to both sides of each adhesive layer (50
pm thick) and held in a 50°C thermostat for 5 days. With.
respect to the adhesive layer, the peel strength was
measured in the same manner as described above.
In the foliowing Examples, the following materials
15 were employed as the pressure sensitive adhesive component
(A), thermosetting adhesive component (B), compound (C)
obtained by addition/condensation reaction of a
polysiloxane oligomer with a silane coupling agent,
flexible component (D), heat-active latent curing agent (E),
20 matrix forming component (F) and filler (G).
{A) pressure sensitive adhesive component (acrylic
polymer) :
copolymer having a weight average molecular weight of
900,000 and a glass transition temperature of -28°C,

25 obtained by copolymerizing 55 parts by weight of butyl



was held in a 180[err]C oven for 30 mnutes to thereby cure the
adhesi ve | ayer. Thus, bonding of the soft steel plates was 5

acconpl i shed. T-type-peeling was perfornmed at a neasuring speed
of 10 mimn in accordance with Japanese Industrial Standard K
6850 to thereby obtain the peel strength. Further, for neasuring
the storage stability, release 10 film28were stuck to both si des of each
adhesi ve | ayer (50 [err]mthick) and held in a 50[err]C thernostat for
5 days. Wth respect to the adhesive |ayer, the peel strength was

measured in the _sa CI’I bed ab e foébowi ng

n

Beanpl oo, the REFFORFRg i BAFAPSDY1HSHRE oL BrEYYY ethpGpleceyr
sensitive adhesive conpon ent t hermpsetti ng adhesi ve conponent
(B), conpound ?Efts ¥otahhedf b‘s}f%%i’cﬂ r@tﬁ’rﬁn‘éﬁ@&ﬁ GRd dacPRERSoPYa

pol ysi | oxane ol i goner with a silane coupli ng gent, fl exi bl e conponent
(D), heat-actiy8tPBFeRt 3uFVﬁ§°éy§ﬁPY@E?CrY dtematrix form ng conponent (F)
and filler (GQ. Eressure sensi tive adhesive conponent
(acrylic pol yméB) : thermose ting grismisre (AR en thwdiepoRYarepane

nol ecul ar wei ght of 900, 000 and a glass transition tenperature of
-28[err] C, 225 obt ai(B&d lbw@csbbltypbﬁngl AR BBX Y FeSd nh{epex Yy Bgudvapenyl:

28 acrylate, 10 parts by wei ght of nethyl nethacrylate, 20
y 180 to 2%0), Y J Y Y

(B2) solid bisph_enol A'epoxy resin (epoxy equivalent:
800 to 900), and

(B3) o-cresol novolak epoxy resin (epoxy equivalent:

10 210 to 230).

(C) compound obtained by addition/condensation
reaction of a polysiloxane oligomer with a silane coupling
agent:

compound obtained by subjecting polymethoxysiloxane

1S and y-glycidoxypropyltrimethoxysilane to
addition/condensation (MKC silicate &SEPZ (trade rname),
produced by Mitsubishi Chemical K.K.).
(D) flexible component:
(D1) fine particles of acrylic rubber, and
20 ~ (D2) polyester resin (Vylon 200 {(trade name) produced
by Toyobo Co., Ltd.).
(E) heat-active latent curing agent:
(E1l) dicyandiamide (Hardener 3636AS (trade name),

produced by Asahi Denka Kogyo K.K.), and



parts by weight of glycidyl nethacrylate and 15 parts by wei ght of

2- hydroxyet hyl acryl ate. (B) thernosetting adhesive conponent
(epoxy resin): 5 (B1) liquid bisphenol A epoxy resin (epoxy

equi val ent : 180 to 200), (B2) solid bisphenol A epoxy resin
(epoxy equi val ent: 800 to 900), and (B3) o-cresol novol ak
epoxy resin (epoxy equivalent: 10 210 £9 230). (© conpound
obt ai ned by addition/condensation reaction of a polysil oxane oligomner
with a silane coupling agent : conpound obt ai ned by

subj ecting polyneth si] oxane . 15 nd, y- gl yci.doxyps [\t rinet q?msi | ane
to addition/coﬁgén it %%ﬂ&z%53%4§§%§@&§§£¥%@%4§ﬁ?%%aIQFAE

produced by M tsubishi Chem cal K K.). . D) .fl exi bl e conponent:
(D1) fine part?R&esitfade 3ane 'rtfb'[fléilfc%ﬁloby Z%hlkdgu PGS ester resin

(Wlon 200 (trade nane) produced by Toyobo Co., Ltd.). (E)
heat-active | #¥FROEFIPY agent : (El) dicyandi ani de (Hardener
3636AS (trade nanme), produced, by Asahi Denka Kogyo K. K. ), and
29 (E2) (Bl gratyix s oxming GxQMRAMEAE ivi dazol e ( Cur azol

5 urethane acrylate oligomer (molecular weight: about

5000) .
(G) fiiler:
(G1) fused silica powder (average particle size: 3 to
4 pm), and
10 (G2) silver poner (average particle size: 4 to 8 um,
flaky).
Further, the following additives were used.
Silane coupling agent:
(SiC) y-glycidoxypropyltrimethoxysilane (KBM 403
15 (trade name), produced by Shin-Etsu Chemical Co., Ltd.).
Photopolymerization initiator:
(PI) 1-hydroxycyclohexyl phenyl ketone.
Other (crosslinking agent):
(API) aromatic polyisocyanate.
20 X n iv m 7
The components specified in Table 1 were blended
toéether in the proportions specified in Table 1, thereby
obtaining_adhesive compositions. With respect to each of

the adhesive compositions, the "peel strength" was



2PHZ (trade nane), produced by Shi koku Chemi cal s Cor por ati on).

(F) matrix form ng conponent: 5 uret hane acryl ate ol i goner

(ol ecul ar wei ght: about 5000) . (G filler: (Gl)
fused silica powler (average particle size: 3 to 4 [err]m, and 10
(&) silver powder (average particle size: 4 to 8 [err]m flaky).
Further, the followi ng additives were uséf. Si | ane coupling
agent : (Si © y-glycidoxypropyltrimet hoxy5| | ane (KBM 403 15
(trade nane), produced by Shin-Etsu Chem cal Co., Ltd.).

Phot opol yneri zat i on initiator: )1_ 1- hydr oxycycl ohexyl phenyl
ket one. evaluatgehrin dGhes o ﬁ‘@na@ént) he résults AYQAPYI VR okt i C
pol yi socyanate. 20 Exanples 1 to 10 and Conparative Exanples 1 to 7
The conponent S&P&i¥ied in Table 1 were bl ended together in the
proportions specified in Table 1, thereby obt ai ni ng adhesi ve
conpositions. Wth Wnetslpemsnex:teatm tdfe adhesive eeifess el guhpkitheons, the
"peel strength" was 30

eval uated i n tBrarpes, rdmaeelTisé reagtht measargidvefiten allowing them

S to stand in an atmosphere heated at 50°C for 5 days exhibited
only slight decreases as compared with that measured in the
ordinary state. However, the adhesive compositions of the
Comparative Examples exhibited large decreases of peel

_ strength.

10



Table 1. Wth respect to the adhesive conpositions of the
Exanpl es, the peel strength neasured after allowng-them 5 to stand in an

at nosphere heated at 50[err]C for 5 days exhibited only slight
decreases as conpared with that rreasugfd in the ordinary state.
However, the adhesive conpositions of “the Conpar ati ve Exanpl es
exhi bited | arge decreases of peel strength. 10 31 [err]
32 What | s—cl-akred—i-g- 1 ———An-adhesiye conposition
conprising a prlessj@e § seris| tli Vel ddbekifvd Edmbohdnt (A), a
t her nosetting dheé'vde“‘;’..,@hcmic Al A ~Polcpapaund (C) obtained by 5
addi t i on/ condengat lﬁ)tﬁgﬁe‘l‘l‘d‘ﬁ"‘ﬂ " S| 1l6Yape] gl Jgoner with a
sil ane coupl i ng tagEdte o w 2. h¢ hdhesive [cprfposition as clainmed in
claim1, } gir—fourtie PTiS ategxibtergopgonent (D).
3. The adhesividi Eaﬁ‘p‘ositi?)n dst d ai rrqld i hlcllal n 1,
e a wiojolniviInjwviolvlveimimim]oiaio
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10 . which further conprises a heat-active |atent curing agent (E).

4. The .adhesive conposition as clained in claim 2, whi ch further
conprises a heat-active latent curing agent (). 15 5. The
adhesi ve conposition as clainmed in claim1, whi ch further conprises a
matri x form ng conponent (F). 6. The adhesive conposition as
claimed in claim 2, which further c@®prises a matrix form ng conponent
(F). 7. The adhesive conposition as clained in claim3, 20

whi ch further conprises a matrix form ng conponent (F). 8. The
adhesi ve conpqgition as.clained in claimd4, whi ch further conprises a
matrix forningak%%pb%eﬁ%afﬁﬁaels' 9. The adhesive conposition as
claimed in claim1, whi ch further conprises a filler (Q.

33 10. L The”d 'eéévéoﬁBB‘QPtsggr’r"é‘s COMETHEd "Bn2c PEPRTPRI®

whi ch further congrises a filler éc%. 11. The adhesive ,

composi tion asSEM3}he¥eadhasiivg gomponenfifdyy  fhieoseditdnidsadhesiye| er
(. b5 12. The adhesive conposition as clainmed in claimé4,

whi ch further TYRPPReRE 4B} ppdra(egmpound (C) ohBaingfbydhesi ve
conposition as clainmed in claims5, whi ch further conprises a filler
(0. >  additiqpécapfensabienHRrgtignodsa aodividd oxane al heemer

with a silane coupling agent.

2. The adhesive composition as claimed in claim 1,
which further comprises a flexible component (D).

3. The adhesive composition as claimed in claim 1,

10 which further comprises a heat-active latent curing agent
(E).

4. The aéhesive composition as'claimed in claim 2,
which-further comprises a heat-active latent curing agent
(E) .

15 5. The adhesive cbmposition as claimed in claim 1,
which further comprises a matrix forming componeﬁt (é).

6. The adhesive composition as claimed in claim 2,
which further comprises a matrix forming component (F).

7. The adhesive composition as claimed in claim 3,

20 which further comprises a matrix forming component (F).

8. The adhesive composition as claimed in claim 4,
which further comprises a matrix forming component (F).

9. The adhesive composition as claimed in claim 1,

which further comprises a filler (G).

*- [ L -M s *



10 which further conprises a filler (Q. 15. The adhesive

conposi.tion as clainmed in claim7, whi ch further conprises a filler
(G.. 16. The adhesive conposition as clainmed in claim8,

whi ch further conprises a filler (. 15 17. The adhesive
conposition as clainmed in any one of clainms 9 to 16, wherein the
filler (G is a conductive filler. 33 18. An adhesi ve sheet
conprising the pressure sensitive and firmy bondi ng adhesive
conposition as 20 <clainmed in any of clainms 1 to 16. 19. An
aghesive sheet compypsi ngyl 1 AUNSYe" Composi EE6RSY Li31nh EhAUfTH 17, '@l m

which further comprises a filler (G).
11. The adhesive composition as claimed in claim 3,
which further comprises a filler (G).
5 12. The adhesive composition as claimed in claim 4,
which further comprises a filler (G).
13. The adhesive composition as claimed in claim 5,
which further comprises a filler (G).
14. The adhesive composition as claimed in claim 6,
10 which further comp;ises a filler (G).
15. The adhesive composition as claimed in claim 7,
which further comprises a filler (G).
16. The adhesive composition as claimed in claim 8,
which further comprises a filler (G).
15 17. The adhesive composition as claimed in any one

of-claims 9 to 16, wherein the filler (G) is a conductive

filler.

18. An adhesive sheet comprising the pressure
sensitive and firmly bonding adhesive composition as

20 claimed in any of claims 1 to 16.

19. An adhesive sheet comprising the adhesive

composition as claimed in claim 17.
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