THERlVOSETTl NG PRESSURE- SENSl TI VE ADHESI VE AND N@égZé :
SHEET THEREOF o FI ELD OF THE | NVENTI ON

present invention relates to a’fhernosetting pressur.e-sensitive adhesive
excellent in heat resistance which wthstands the use thereof at a hi.gh
tenperature of 100[err]C or::nore, or in a soldering process, and an
adhesi ve sheet shaped in sheet or tape form conpri-sing a base materi al

havi ng provi‘ded thereon t he_ adhesi ve. BACKGROUND OF THE
INVENTTON - B e N Gosfiog: and
sanitati on, - a process I'C

conprlses usi ng a previously epared adhesi ve

. sheet.. to effect adhesi on trgat $§§E¥Ag§§§§5§ed |vﬁ{ead of the

: conventlonal process which conprlses applyrng an rying Ya liquid
adhesive. As'the adhesive sheet, a thernosetting adhesive sheet to be
cured by heat treatnent has been proposed in use for adhering electronic
parts. ° The convent i ofify S NP ghRsi ve sheet is excellent
i n adhesive strengt’h and heat resistance, but poor in tackiness at room
tenperatures, resthki pgesBnthéntehtionl elakesPed & Ahicithosedthiggoorarily
adhering the sheet. Therefore, conplicated treatments have been carried
out, that préssute-sésdtive athesive bretkllent smchéztl nedistaarsed witilcH o

'give t acki ness thereto, followed by positioning and tenporary adhesi on.

) ‘withstands the use thereof at a high temperature of 100°C or more,

o

-~

or in a soldering process, and an adhesive sheet shaped in sheet
or tape form comprising a base material having provided thefeon
the adhesive.
R E TION
For simplifying work and improving safety and sanitation,
a process which comprises osing a previously prepared adhesive
sheet to effect adhesion treatment has been widely used instead
of the conventlonal process which comprises applylng and.drylng
a 11qu1d adhe51ve As the adhesive sheet, a thermosettlng
adhesive sheet to be cured by heat treatment has been proposed
in use for adhering electronic parts.
The conventional thermosetting adhesive sheet is
excellent in adhesive strength and heat resistance, but poor in
" tackiness at room temperatures, resulting in the difficulty of
positioning and temporarily adhering the sheet. Therefore,
complicated treatments have been carried out, that is, the
adhesive sheet is heated or swelled with a solvent to give

tackiness thereto, followed by positiconing and temporary adhesion.
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Furthernore, a |ow nol ecul ar wei ght ingredient not crosslinked is
contained in a |large anount before curing and this causes the problem of
paste protrusion. Further, the conventional thernosetting adhesive sheets
have di sadvantages in that those excellent in storage stability take a | ot
of time for curing, and in that those curable for a short period of tine
is poor in storage stability. On the other hand, a
pressure-sensitive adhesive sheet- has a tackiness at ordlnary

R P Sgﬂiéﬁfm%ﬁ%c%%? HeOng HiR ARt RoE-eu3 PR g on
pressur.e- J‘.S er}:%r}'ﬂal%ed’i gp,egl 41%%[ %@'&rg' é&@(ﬂgtaﬁ’% tth'].@ c'a‘:sg§ tltuﬁ t he

general | y"poor. estve ren €at resistance conpare

adhe e. n1" e ns an
"une>s<:31\r/n rPedA pu%F Af‘\}d;%g ?tés{eﬂgsagf%?n apﬁi@ggﬁ?ﬁ %Js?ﬁeg-!r% Zsi on and
hi gh heattﬂéﬁhééé@t@ﬁxga%ﬂeeﬁ ﬁz ehddtd Bawes algad%anr&agtegp%ymatza%se

conposi tion ‘contal ni ng-an al acrylate as the nmain’ingredient. However,

it does noto&Xraed ihhgrbsyge ffabil1ierf eARRNA | AL EPEARS W SRS b, VEnd
adhesi ve sheet. That is, It has been desired to provide an adhési ve sheet

~whi ch canixhaki ho sl besheN casoi ResRb£8 PR BEI tinee i 8dbest Ua Steeagdt the
begi hni ng of adhesion to an adherend and can exhibit a high adhesion and a

hi gh heatststsikitahce conparable to those of the adhesive after adhesion
.As a sheet which can neet this requirenent, a so-called
. ~ On the other hand, a pressure- -sensitive adhesive sheet
has a tackiness at ordinary temperatures, can be adhered to an -
object withoué any previous operation; and can immediately
exhibit the, édhesive strength. However, the preésure—sensitive
’ adﬁesive sheet has the disadvantage that it is generally poor in
adhesivestrengthandheatreéistance;comparedwiththeadhesive.
In JP-A~-5-117593 (the term "JP-A" as used herein means an
ﬁunexamined published Japanese patent application"), strong
adhesion and high heat resistance are realized by the use of a
photopolymerizable composition containing an alkyl acrylate as
the méin ingfedient._ However, it does not exceed the level of
the conventional pressure-sensitive adhesive sheet. That is, it
- has been desired to provide an_adhesive sheet which can exhibit
adhesion as the pressure-sensitive adhesive sheet at the
.beginning-of adhesian to an adherend and can exhibit a high
adhesion and a high heat resistance comparable to.those of the
adhesive after adhesion. |

As a sheet which can meet this requirement, a so-called
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-vi scous "adhesive, i.e., an adhesive having both.characteristics of a
:pressure-sensitive adhesive and an adhesi ve has been proposed. For
exanpl e, JP-A-2-272076 discloses a thernpsetting pressure-sensitive
adhesi ve i n which a photopol yneri zabl e conposition obtained by adding an
epoxy resin to an acrylic ester nononerisusedasarawmaterial .
Further, JP- A-7-2978di scl oses a thernosetting pressure-sensitive adhesive
in which a. photopolynerizable conposition obtained by adding an ester of

;PO LM LD 2 cohl, LR MR gt Ry
t he -adhesi ' | 1 0- |
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-pressure-sensitive adhesives an esl ves. se conp05|t|oﬁs contain a

Cur!nq - ageaksapehsansi P JazebResdi ey 2RMLATEACa BRLYBELIGRe2iSaBENO
resin,” and the curing reaction thereof wth an epoxy group is conducted.

In this Cééﬂpoéb@iéﬂréﬁk%ir@fbgoidéiﬁé@ EPoRYOFELHS tioan ¥ 0E: eftere or

‘after photopol ynerization to thereby deteriorate the adhesive
char act erinshbfiér Wi €8d el $eawaniiedil1N Bulritheegarel-4-0712878 Hakageses

- stability. In particular, the adhesive disclosed in JP-A-2-272076 al so has
t he probl anthéahosbetingybresspoeysensitivedadiiephotopol yhdchzation i s not
crosslinked wth the epoxy resin even after the curing reaction, resulting
in . . photopolymerizable compositi®n pbtained by adding an ester of an

epoxy group-containing alcohol. and (meth)acrylic acid and an
- epoxy resin to an alkyl (meth)acrylaté is used as a raw material.

In the adhesives according to these proposals, the
photopolymerizable compositions are photopolymerized by
irradiation of ultraviolet rays to form the thermosetting
adhesives having both characteristics of pressure-sensitive
adhesives and adhesives. These compositions contain a curing
agent such as imidazole, dicyandiamide, polyamines and phenol
resin, and the curing reaction thereof with an epoxy group is.
condﬁcted;, |

In tﬁis case, thé curing reaction gradual;y proceeds in
storage before or after phbtopolymerization to thereby
deteriorate the adhesive characteristics, which raises a problem
with regard-to the storage stability. Inparticular, the adhesive
disclosed in JP-A-2-272076 also has the problem that the acrylic

polymer formed by photopolymerizationis not crosslinked with the

epoxy resin even after the curing reaction, resulting in
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I nsufficient heat resistance. . Further, when the photopol ynerizable

conpositions of this kind each is provided on a base material and

phot opol yner.i zed by irradiation of ultraviolet rays to prepare-an adhesive

sheet, even if the |ayer thickness of the photopol ymerizabl e conposition

S |ncreased for securing good adhesive strength, the rate of

pol ymeri zati oni snotincreased. Asa resul t, unreact ednmononers remain to

cause-i nhospitabl e odors or the occurrence of foaming due to vaporization
Further, in applications such as electronic

f th
gar{se ?Ré%%C%?1§188gnﬁﬁﬁFl ?S&Ftaﬁfenglng about corrosion of the
.el €ct-ronic parts 0 0 Fysther o e,
P\Xﬂéﬁg? opéﬁ&‘ !EhfaE’hE’QSP ﬁrlm%%%aﬁ?@ Spost };'ls oy

when t he. anount o 0 ynerl I on 'S i NCr ease

i ncreasi ”%h%@ekl &E‘Ecﬂf {?a%% @k Ahadl G %& Qﬂ?gﬁﬂ%ﬁiﬁk@}%’%ﬁ 's

decreased ut t Fesul yner has a reduce

t hereby Cﬂgsfréaéféé[éﬁ) St ﬁﬁl. t%%.orl%%' $4¢8C&% prepare an adhesive sl’!%zi.l\évA
OF THE | NVENT Contenpl ating such a situation, an object of the

‘presént  LQUBN f @Rel Faydr RAOVkHBSE 6@%h@%£éﬁ&lﬁh@§§tﬁﬁlé Fnidd4&ion
adhesive which can exhibit a high rate of polynerization without a

. decrease jig tihereBkeauFak wekghinghgbbat agblesive sareddth,t itlecatRaBShow
-the tackiness at ordinary tenperatures to pernmt easy tenporary adhesion
to an adhpotgtieriaathencis adthindmnised). &=t 2rasudtt ,fwireasbed maminieats of
time to exhibit strong adhesive strength and high heat resistance, and is
scarcel y cemadndboicese inhospitable odors or the occurrence of foaming
due to vapo;‘ization of the unreacted monomers. Further, in
applications such as electronic parts, there is a possibility of
bringing abbizt corrosion of the electronic parts by vaporization
" of the residual monomers. Furthermore, when the amount of
photopolymerization initiator is increased for increasing the
rate of polymerization, the amount of unre_a_ct;.ed- monomers is
décreased-, but the resulting polymer has a reducéd molecular
weight to tﬁereby cause a deteriorated heat resistance.
Y I NTION
Contemplating such a situation, an object of the present
inventi;an is to provide a thermosetting éressure—sensitive
adhesive which can exhibit a high rate of polymerization withgﬁt
a decrease in the molecular weight on photopolymerization,
thereby can show the tackiness at ordinary temperatures to pérmit
easy temporary adhesion to an adherend, can be cui'ed by heating

after that for a short period of time to exhibit strong adhesive

strength and high heat resistance, and is scarcely cured during
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storage before heating, thus being excellent in storage stability.
Anot her object of the present invention i's to provide a sheet-1i ke or
t ape- | i ke adhesi ve-sheet thereof. - As a result of intensive
studies for attaining the above- nenti oned objects, the present
i nventors have di scovered that the rateof pol yneri zati oncanbe
i ncreasedw t hout adecrease I n the nol ecul ar wei ght by
phot opol yreri zi ng an acrylic nononer with a specific-
phot opol-yneri zation_.initiator. Even when the | ayer thickness of a
_ phot opol y #EPF2d8| BeEBRBoEPRESRTI s tRNS, bRdRg, excellent, in, storage
di sadvant a eg_'aused by ‘unreact ed nononers and the pr obl em of
: deterioraFgB ﬁiéFYresistance'due to a reduction in the mol ecul ar

- wei ght can.be avojded, and whe ecific nomer._.containing a catrboxyl
group in the ol e)é'ﬁ?gh?g e %Et"gf s Presen pﬁB?’SBgﬁﬁﬁeilsz{é?%%o‘g/ T &m and
al | ow_ed 1 g ggggii%t Qralaasegi%kﬁ adrxers?t@ens L‘é%r .t%@%%@‘?' ynmeri Zaf[ ion, the
acrylic pol'ymer~arter ~ photopol'ynerizatiron is crosslinked with the

epoxy resin to  as ae%(ﬁgﬁﬁééhék_r?i%ﬂgggﬁ%' ¥Eu&5%§”%9 Q’E@a@hgﬁﬁgg%{ei on and

resi.stance, and sive ore the above-nentione

after  aphoRBOLERELYHRA 53@&895?*"@1‘(‘@ B PEs 4R KRSttt s Wi discovered
t enper at ures to permi tenporary adhesion to an adherend, and can be

- cured by that tHd'8a 88 SEGpdBhd e { S ehh®e L AEraasbanii hitd ddferdage and
t he adhesive is excellent in storage stability before the above-

"‘ment i onedihetitd inl edificatiSRiFheOBYEphbBapbl grer NgiAgeMt s&HH xS monomer

i m dazol e, di cyandi am de, polyam ne and a phenol resin is not

-9- . with a specific photopolymerization initiator. Even when the

' layer thickness of a photopolymerizable compositionis increaséd,

the vérious disadvanﬁages caused by unreacted monomers and the
pr.o_blem of deteriorated heat resistance due to a reduction in the
-moleculér weight can be évoided, and when a specific monomer
contaiﬁing a carboxyl groﬁp in thé molecule is added to this
fahotopdlyrnerization system and allowed td feact with an epoxy
resin after photopolymerization, the acfylic polyme;‘ after
photop-olymerization is crosslinked with the epoxy resin to
exhibit strong adhesive strength and high heat resistance, and
‘the adhesive before the above-mentioned reaction and aftér
_ phot’opolymerization shows the tackiness at ordinary temperatures
to permit temporary adhesion to an adherend, and can be cured by
the abéve-mentioned reaction for a short period of time, .and the
adhesive is excellent in stérage stability before the above-

mentioned reaction, because a conventional curing agent such as

imidazole, dicyahdiamide, ‘polyamine and a phenol resin is not



I ncor por at ed. ' That is to say, the present invention provides:
a thernosetting pressure-sensitive adhesive conprising a photopol ynerized
product of a composition conprising the following ingredients (a) to (c)
andnot substantially containing any curing agent for an epoxy resin as
I ngredient (c): - a) 100 parts by weight of a nononer mixture
conprising ~70%to 99% by wei ght of an alkyl (meth) acrylate whose al kyl
group --has 2 to-14. carbon atons on average, and 1%to 30% by wei ght of a
‘monoet hyl eni ¢ unsa%urated acid copolynerizable therewith based on the
nononer - REQFEST b) 0.01-part to 20 parts by wei ght of a cl eavage
type- phot opol yne tiQn,.iLnit] h e rroups in
"rhég §@Neb %E& %ée gﬂegggg 8Bv oR 99&&%%?

its one nol ecul e; ‘of an epoxy

resin; . agS t §§¥E¥% base
naterial havi-ng prOVI%%%%%%E%%ég ef%#ﬁfot Si des t ereo H}ﬂ%%f%g
‘above- nenti an%obeﬁg,meﬁ%angrsa@.&%u b¢- ackehbbye tadhesh nlsay,%r the | ayers;

sand’ he” above- nenti oned adhesi ve sheet wherein the.above-
ment i onedfbm%a@ﬁgt LA &56411(8) SEH Y | e adResuySrdryedl e son talibiigligness
of 55.[err]mor nore. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

- The nononmaayntykihg agenkgred Qnt eba)cyus-eémnabhenateae&ht i(@yention ls a
m xt ure of the alkyl (neth)acrylates and the
- 6- a) 100 parts by we:.ght of a monomer mlxture comprlslng
70% to 99% by weight of an alkyl (meth)acrylate whose alkyl group
has 2 to 14 .car_bon atoms on average, and 1% to 30% by weight of
o a monoeth"ylenic unsaturated acid copolymerizable therewith based
. on the monomer mixture;

b) 0.01 part to 20 parts by weight of a cleavage type
photopolyrnérization initiator ha{ring 3 or more peroxide groups
in its one-mol.ecule; and

c) 5 parts to 30 parts by wéight of an -epoxy resin;

a sheet-like or tape-like adhesive sheét comprising a
base material having provided on one side or bot;h sides thereof
the above-mentioned thermosetting pressure-sensitive édhesive

" layer or layers; an_d |

the above-mentioned .adhesive sheet wherein the above-
meni:icned thermosetting preésure—sensitive ‘adhesive layer has a
thickness of 55 um or more.

DETAILED TION OF
The monomer mixture as ingredient (a) used in the present

invention is a mixture of the alkyl (meth)acrylates and the
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nonoet hyl eni ¢ unsaturated_aci ds copol yneri zable therewith. The forner
:(meth)acrylic ester may be replaced by a vinyl nononer having no

functi onal groups capable of reacting with the epoxy. resin in an anmount of
30% by wei ght or less of the amount allocated for (nmeth)acrylic ester (70
to 99% by wei ght of the nmononer mxture). Exanples of the vinyl nononer

i nclude vinyl acetate, styrene and acrylonitrile which are known as
monorrers for nodi fying general pressure-sensitive acrylic adhesives.

R A e 050 B ey LRERFERY
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| taconi ¢ agl;d iﬁ%ﬁamaﬁﬁﬁ!@ﬁh@?péngﬁw $PMies L5 G he amount aiib{;Q@ d
nmononer m xture as I ngre I ent a), W respect to the anounts © t%e _

al kyl "(Mgdd @idiH)aldas1and ddie e tdyy vl Gy YRSt Je e ifnomer

copol ynmeri zable therewith, - the forner are uséd 1n an anmount of 70%to 99%

by wei ghtni xtifegr abkxafBlel0of XM YWinal ABhomardi hBBudat vEhyBI£odiSfle | N an
~amount of 1%to 30% by weight, preferably 20%to 5% by wei ght, each based

on the MgFRhdTaHA RrylQdnitirdd OfwHilth alev&nit ixn etbricages , fgood

results are difficult to be obtained in adhesive characteristics after the

pho;opolymﬂuﬁyambo@emmdaap@mps@mmhn@eme&&ﬁh&nacrylic adhesives.

" | The alkyl (meth)acrylates include, for examble, ethyl
{meth)acrylate, n-butyl (meth)acrylate,'2-ethylhexyl
(meth)acrylafe, isooctyl (meth)acrylate and isononyl
(met) acryiate . From these, one or two or more of them are selec_ted
for use so that the alkyl grbﬁps each has 2 to 14 carbon atoms
on average. The.monoethylenic unsaturated acids copolymerizable
therewithinclude,forexample,(meth)acrylicacid,itaconicacid
and 2-acrylamidopropanesulfonic acid.

In the monomer m;xture as ingredient (a), with respect
to the amounts of the alkyl (meth) acrylétes and the monoethylenic
unsaturated acids copo.lymerizable'therewi th, the former are used
in an amount pf 70% to 99% by weight, preferably 80% to 95% by
weight, and the latter are used in an amount of 1% to 30% by weight,
preferably 20% to 5% by weight, each based on th_e monomér mixture.
Outside of the above-mentioned ranges, good results aredifficult

to be obtained in adhesive characteristics after the

photopolymerization and epoxy curing reaction.



It is presuned that the cl eavage type photopol ynerization initiator having
.3 or nore peroxide groups in one nolecule used as ingredient (b) in the
present invention produces the - above-mentioned many radicals in one
mol ecul e by the cl eavage thereof, and that when a pol ymer nol ecul' e extends
fromone of these radical, polymer nolecules also extend from ot her
radicals in the. same nolecule, resulting in the formation of a
" three-dinensional polynmer structure. Accordingly, even if the length from

o R o0 L AL 00 e B LSS 0 S TLAR OB Ny L1 o

. as Vit h the conven ot opor y OF S,

s irth the convér FBRA" Arghed
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obtain 'good results 1 n . res
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per oxyesters are preferably ‘used. Specific exanples thereof include” -

3,3"; 4, 4 critd K | ahlltHat wREARXYS YollRMPERHBEAEs from one of these
3,3 ,4,4" -tetra(t-anyl peroxy- carbonyl)benzophenone,
3,3, 4, 4 rddiid=( | pbeymbpaticlecul efalepyey bend drtenoRherdraiicals in the
,4,4"-tetra(t-octyl peroxy- carbonyl)benzophenone, 3,3 ,4,4" "
- t et r a( c wanemodrrodehongs)l tifhe izophentommanionR «f a tHree-dimensional
. 4" -tetra(p-isopropyl cunyl peroxy- carbonyl )benzophenone. The
anount ofpclytera gihmiciputenehceerddngilyi t eyeor ifs the length from a
‘reaction initiation point to a reaction termination point is the
same as with the conventional photopolymerization initiators, a
_highef_molecular_weight is obtained as a whole because the
"three-dimensional polymer structure is present in the polymer
molecule. This seems to increase the cohesive force without
impairing the adhesive strength to obtain good results in Heat
resistance. B
As such_photopolymerization_initiators, benzophenone
group-containing polyvalent peroxyesters are preferably used.
Specific examples thereof include 3,3',4,4ﬂ—tetra(tfbutyl—
pe:ocharbonyl)benzophencne, 3,3",4,4'-tetra(t-amylperoxy-
- carbonyl)benzophenone, 3,3',4;4'—tetra(t—hexylperoxy—
- carbonyl)benzophenone, 3,3',4,4'-tetra(t-octylperoxy-
carbonyl)beniophenone, 3,3',4,4"-tetra{cumylperoxycarbonyl) -
benzophehone.and 3,3',4,4"'-tetra(p-isopropylcumylperoxy-

- carbonyl)benzophenone.

The amount of such a photopolymerization initiator is
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.generall'y from0.01 part to 20 parts by weight, and preferably fromo.1

.part to 3 parts by weight, per 100 parts by weight of nonomer m xture as

i ngredi ent (a) described above. If the anbunt of the photopol ynerization

initiator is too small, the rate of polynerization is decreased because

the initiator is consuned in- the early stages. On the other hand, if the

amount is too large, the rate of polynerization is increased, but the

mol ecul ar wei ght is decreased to cause insufficient cohesive force. Thus,
esin,used_as

both th : f bl
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- per 100 parts b nononer m Xture as 1 ngre

| ess t hapo9yhaih $akY ote §lecreaeRib8eaust H6 iGOSS HdKiiRIc6RSGHEQN Hf the
‘acrylic polyner with the epoxy resin becomes insufficient to cause

i nsuf fi ci.pBtedERy staddRsd .St OACEhe IdtHdr A¥UREEUSE 3Ehd Amounlty ivet@btlaryecessi ve
- crosslinking of cured products is caused, thereby resulting in a peeliing
phenonengheQtt td @ £Spibl wier Dia tiondizei Rofle888d4a butithe mol atellas twalidfift
stability. . The phot opol yneri zabl e -conposition of the present

-9- . . 1is decreased to cause insufficient cohesive force. Thus, both

'_the.-cases are unfavorable.

The epoxy resin used as ingredient (¢) in the present
‘invention include a compound having two or more epoxy groups in
one molecule, and preferred examples thereof include bisphenol
'epoxy resins, phenolic epoxy resins and halogenated bisphenc;l
epoxy resins. These epoxy resins contain no photopolymerizable
groups in their moiecules. The amount of the epoxy resin is

| generally from 5 parts to 30 parts by weight, and preferably from
5 parts to 20 parts by weight, per 100 parts by weight of monomer

. mixture as ingredient (a). If it is less than 5 parts by weight,
progress of the crosslinking reaction of the acrylic polymer with
t.h‘e epoxy resin becomes insufficient to cause ins_ufficient heat
resistance. If it exceeds 30 parts by weight, excessive
crosslinking of.cured products is caused, thereby resulting in
a peeliing phenomenon on the surface of an adherend aﬁd a
deteriorated storage stability.

The photopolymerizable composition of the present
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I nvention econprises the nononmer .m xture as ingredient (a), the

-phot opol yneri zation initiator as ingredient (b) and the epoxy resin as
i ngredient (c) as essential ingredients, and may contain a crosslinking
agent, if necessary. However, in ternms of handling, the nononer mixture as
i ngredient (a) can be preI|n1narin pol ynerized to sone degree using a
phot opol yrreri zation initiator other than the photopol ynerization initiator
as ingredient (b) As the use of the photopolynerization initiator as

_|ngred|ent éb reI|n1nar¥ nerlzatlon may_ caus pO%?IbI|I % of
LTRSS e AT S s s SRRt | @ v
.gﬁg?LLgELS gded after tg rell olynerl atl n. h | es of
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initiators suc en20|n I sopr opyl ét al

i ni ti'at of ghS Yrbhdifie P ez bu L NBE i k@&ﬁént kgj oBgnhBbi §881iReHhrily.
phosphi noxi des; and-acyl phosphona ? They may be used as a conbi nat i on

~ of-two orp@ﬁﬁ@@izé@w some degreeThglﬁgosgﬁdﬁemﬁmzﬁmrbsnna@awer ated
. toget her wi t he photopol ynerization initiator as ingredient (b) and the

epoxy T estier ahamghedprotopo)lymbiteathenaboie: 8ot i o dthgreddiienthdby .

polynerlzatlon If necessary, and exanples of the crosslinking agent

i ncl ude biXsundid aus@l odir threr phbuopblgmelrizbitilon initiator agnkhbyedighéite
. mpnoners known as multifunctional (neth)acrylates, for exanple,

tri mat hyI db)prbpmlmr(mm)mlmaxezatlon may cause a possibility of

gelatlon, the photopolymerization initiator as ingredient (b) is
pre_ferab_ly added after the prelimin_ary polymerization.

- Examples of the other photopolymerization initiator used
herein'inclpde acetophenone initiators_such as 4-(2-hydroxy-
ethoxy) phényl’ (2~-hydroxy-2-propyl) ketone, l-hydroxycyclohexyl
phenyl ketbhe, 2~-hydroxy-2,2-dimethylacetophenone, ' |
fne’thoxyacetophenone .and 2,2—dimethoxy-2-phénylacetbphenone,
be_nzoin e'fher initiators such as benzoin ethyl ether and-benzoin
isoéropyl ether; ketal. initiators such as benzyl dimethyl ketal;

~ketone halides; acyl phosphinoxides; and acyl f)hosphonates.
They may be used as a combination of two or more of them.
The crosslinking agent can be incorporated toéether with
. the photopol.ymeri zation initiator as ingredient (b) and the epoxy
" resins as ingredient' (c) after the _above—inentionéd preliminéry
polymerization, if neceséary, and examples of-the crosslinking

agent inclﬁde bifunctional or more functional alkyl



pentaerythritol tetra(neth)acrylate, 1,2-ethylene glycol di(meth)acrylate,
.1, 6- hexanedi ol di(nmeth)acrylate and 1,12- dodecanedi ol di (neth)acrylate.
The amount thereof "is generally 5 parts by weight or less, and preferably
0.2 part to 3 parts by "weight, per 100 parts by wei ght of the nononer

m xture as ingredient (a), although it sonewhat varies depending on the
nunmber of functional groups. The use of the crosslinking agent at such a
rate can- ret-ain good cohesive force to give high heat resi'stance by the

i nki ff . h i | . ) h | i bl
ek R ey st one £y Bner B G Lk fpnettonn L AR v ©

~ such-as tackifiers. Rl | ASL0:Cl 2808,  SQf , fillers,
ot grent s Ty sl e R AMBRboa L S DR T i 1 o 1o

| ong a5 PREy 05 e Lo Be e e o o B SR ageent e 9

| ong as y do~not -1 nhi bi

i rradiat h@gmgftw ol lates! 1 BehexEhidiRnlaiiRUH) RIryDARE arfld] i8S | S

generally 30 parts .by weight or |ess based on 10 parts by wei ght of the

I
nononer AbdbdaBediol di (me@ﬁi‘ﬁ&?klﬁﬁéi. NoTIRE &iMcurst! €RedsoifN slafdtdrally
di cyandi am de, pol yam nes and phenol resins known as the curing agents for

epoxy I espagtsay Nediditt atdedsas andopréPE8nablyy &2lipaitit o Bhsarts by
phot opol yneri zabl e conposition of the present invention.- However, they may
- be incor peight]d aerl A0Y aaritlse byr eedlghtkiaf) the monomer miieduireomsn th t he
epoxy resin does not substantially proceed and the incorporation of the
‘curing agegredaesds (ad ,f edtholughsiignismeatialty Vaniss idegparnidd ngt emadihe
stabrlity as one of the objects of the present invention. In the present
i nvent i -opumpgs of functional groups. The use of the crosslinking agent
at such a rate can retain good cohesive force to give high heat
resistance by the croéslinking effect to the acrylic polymer.
The photopolymerizable composition of the present
invention may contain various known additives such as tackifiers,
polarnmnomers,plasticizers,softeners,fillers,pigments,dyes
and antioxidants as optiohal ingredients, in addition to the
above-mentioned three ingredients a to c and crosslinking agents,
as long as they do not-inhibit photopolymerization to be caused
by irradiation of ultraviolet rays. The total amount of these
additives is generally 30 parts by weight or less based on 100
parts by weight of the monomer mixture.
General curing agents such as imidazole, dicyandiamide,
polyamines-and phenol resins known as the curing agents for epoxy
resins can not be added as an optional ingredient to the

- photopolymerizable composition of the present invention.

However, they may be incorporated as long as the crosslinking

_11_
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term nol ogy "not® substantially containing a curing agent"” has such a

. meani ng. The phot opol yneri zabl e conposition is applied onto an

adherend, or onto one side or both sides of a base material, followed by
irradiation of an ultraviolet ray of about 400 nmj/cn2 to about 1,500
nmj/crferr] to photopolynerize it such that the rate of polymerization is
generally 90% or nore, thereby preparing a tackiness-inparted

"thernosetting pressure-sensitive acrylic adhesive itself having

pr essure-sanst ity eu%@thﬁﬁé\@w&@stﬂrﬁaoes not subs¥ardti®iNasprereed ahd a

.rel easing base material such as  rel ease paper, as well as a non-rel easing

base mat efHedlirfastboisatiomidetite @stihd iddent NcAwsbaione pehvester film
(e.g.,. polyethylene terephthalate film and fiber base materials, can be

used. | n diyhichiseartfly henpaaileiasy Nthd astorsgers tdbi I ey abeas:m@sefttmg

pressure-sensitive adhesive | ayer provided thereon and photopol ynerized
- may be trabpdairty edf the prdeerdbdinsremtibnonelin thon prealseadi hgvieaséompt Eheal .

The adhesive sheets of the present invention include both the sheets

havi ng t Hemimalaiasingt Fstanttially contain g eeteuiiawg rrgeme” rekeasi ng
base material as the base material. W'th respect to-the adhesive
sheets, tsvghe § gneaning. - 12 -

particular limtation on the thickness of the thernpsettin
pressur e- sensi t i V@Ca@ROSOPOLYRR Z3R) ¢ m:‘tbdé“bés% mle‘re?%lont%ver

O Lot bR AR e, T e Mo UL 30 S AL EL IP!
"followed by irradiation of an ultraviolet ray of about 400 mj/cm?
to about 1,500 mj/cm® to photopolymerize it such that the rate
of polymerization is generally 96% or more, thel;eby prepa_ring a
tackiness-imparted thermosetting préssufe—sensitive acrylic
adhesive itself having pressure-sensitive adhesive properties.

As the Base rﬁaterial, a releasing base material such as
release paper, as well as a non-releasing base inateria]_. such as
synthetic resin films including a polyester f£film (e.g.,
polyéthylene terephthalate film) and fiber base materials, can
be used. In the case of the releasing base material, the
thermosettingpressure—sensitiveadhesivelayerprovidedthereon
and photopolymerized may be transferred onto the above-mentioned
non-releasing base material. The adhesive sheets of the present
invention include both the sheets having the non-releasing base.
material and the sheets having the releasing base material as the
base material. |

With respect to the adhesive sheets, there is no

_12 -



or nore (usually, up to 400 [err]m. In the present invention, the
phot opol yneri zabl e conposition contains the cleavage type

phot opol yneri zation initiator having 3 or nore peroxide groups in one

nol ecul e as ingredient (b). Accordingly, even when the conposition is
applied so as to.give a thick |layer as descri bed above after

phot opol yneri zati on, the photopol ynerization reaction can satisfactorily
proceed due to the specific ambunt of the above-nentioned initiator,

Eherehy | ISLATRLIL IR APIPUAALRYdF Yo SRS e

. pressure-séensit.iyve G, a ' LS 0 '

product -t REEIHE AR 4088 e e GRRE pr M celroR WS BILKIRLEEESL . 1
easy tenpokar; hesi . ( ' u a ;shar, [

e by | e e R o v Fhet ot L iy o 8RR Y %

heating, " |andNasral, " greradhssi,Ves Sik S1kdraNd aRohobeabraeerabaycseo and

“particularly withstands the use thereof at a high tenperature of " 100[err]C

Or NMDre Oloy hckreS O{iRIA1NG, PriRs ass 400yan) t he adhesive of the present
I nvention exhibits excellent performances desired as the thernosetting
pressure-sensiti vanmdies ipreseMy aonehtithe the photopolymerizable

- 13 - - curing reaction scarcely proceeds in a state where the
~heat treaiomprisiits aroteaaialiined et clidansgal stypeeiphe toped el zat isdror age
stability. .

initiator having 3 or more peroxide groups in one molecule as
ingredient (b). Accordingly, even when the composition is
applied so as to give a thick layer as described above after
photopolymefization, the photopolymerizatién reaction can
satisfactorily proceed due to the specific amount of the
‘above-mentioned initiator; thereby increasing the rate of
polymerization without a decrease in the molecular weight of the
acrylic polymer. |

The thermosetting pressure-sensitive acrylic adhesive
comprising the photopolymerized product thus formed shows the
tackiness at ordinary temperatures to permit easy temporary -
adhesion to an adherend, is cured for a shért period of time by
thereactionqftheacrylicpmlymerwiththeepoxyresinbyheating,
and has strong adhesive strength and high heat resistance, and
particularly withstands the use thereof at a bigh temperature of
100°C or more or in a soldering process. Thus, the adhesive of
the present invention exhibits excellent performances desired as

the thermosetting pressure-sensitive adhesive. Moreéver, the

._13__



The present invention will be illustrated in greater detail wth reference
to the follow ng exanples. Al parts are understood to be by wei ght

bel ow. . N EXAVPLE 1 Into a four neck
flask, 90 parts of isononyl acrylate, 10 parts of acrylic acid and 0.05
part -of 2, 2-di met hoxy-2- phenyl acet ophenone were put, and exposed to an
ultraviolet ray. in an atnosphere of nitrogen to partially conduct

~ phot opol yreri zati on, thereby obtalnlng a syrup having a viscosity of about

DR i B N P e

crossllnkln agent

3,3 .44 t&-ggrt‘ﬁg}x’c 1@5{9&'%?:@/&% 2%&93’1@ g%x%%ﬂ.ent :u&sto a e

photopolyner|zat|on O parts of an epoxy resin
" Epi. koat %g“ nuf act ured by Yuka SheII Epoxy Kabushi ki kai sya) mere
honngeneous d to prepare a photopolynerlzable conposition. Then,

~ this conposi t i on m& BPeLERE PALenfiBASARiMRt BRI @k 1 Be¢eaekd inzérb%rt@rm
t hi ck pol yet hyl ene terephthalate filmto which a | ow adhesion-providing

rel ease tgeabiBNGi ¥ASrfPEdese @ dhiel Fadilawefg wkhlpdasyl ARV £ts e Of
900 nmj/cnferr] to conduct photopol ynerization, thereby formng a

'thernnsetﬁnagrsﬂbeasubebae5§|weighadeSbwe | ayer having a thickness of 80
[errfmto - 14 - ‘prepare an
adhesi ve tape. . . EXAMPLE EXAMPLE 2 An ‘adhesi ve
tape was prepared in the sane nanner as in
~ Into a four neck flask, 90 parts of isononyl acrylate,
10 parts of acrylic aﬁcid and 0.05 part of 2,2-dimethoxy-2-
phenylacetophenone were put, and exposed to an ultraviolet ray
in.an atmosphere of nitrogen to parfially conduct
" photopolymerization, thereby obtaining a syrup having a viscosity
of about 30 poises. With 100 parts of this partially polymerized
syrup, 0.2 part of trimethylolpropane triacrylate as a
crosslinking agent, 0.4 part of 3,3',4,4"'-tetra (t-
butylperoxycarbonyl)benzophenone as a photopolymerization
initiator and 20 parts of an epoxy resiln (trade name: "Epikoat
828", manufactured by Yuka Sheli Epoxy Kabushikikaisya) _were
homogeneously mixed to prepare a photopolymerizable composition.
Then, this composition was applied onto a base material made of
a 25-um thick polyethylene terephthalate film to which a low
adhesion—providingreleasetreatmentwasapplied,andirradiated
with an ultraviolet ray of 900 mj/cm® to conduct

photopolymerization, thereby forming a thermosetting

pressure—sehsitive adhesive layer having a thickness of 80 um to



-Exanpl e "1 except that the thickness of the thernosetting
.pressure-sensitive adhesive |ayer was changed to 100 [err]m

EXAMPLE 3 Into a four neck flask, 50 parts of isooctyl acrylate,
35 parts of butyl acrylate, 15 parts of acrylic acid and 0.05 part of

2, 2- di met hoxy- 2- phenyl acet ophenone were charged, and exposed to an
ultraviolet ray in an atnosphere of nitrogen to partially conduct

phot opol yneri zation, thereby obtaining a syrup having a viscosity of about
30 p0|ses With 100 rts. of this partially polynerized syrup, 0.3 part of
1, 6::hexaf&fiRs* %Ilaefbl"’g:ﬁ'éﬁse" V& Y#Prosslinking agent, 0.1 part of
3,3“r4,4'-tetra(t- but yl per oxycar ophenone as a
photopplynerization ‘initiator and of an epoxy resin (trade nane:

pEpikote BIS". MBIWAGLUAS dkeYuss SickhrERoN KAQUSHR KahAUD spele

- honpgeneousl y n1xed opr épare neriza ositi1on.

phot opol wiipizabl e LIS AN LD arasiase t@ﬁeth@awélﬂnasé{?&&&rrl ¢ hi i

thernDsettlng pressure-sensitive adhesive layer was prepared in the sane
nmanner agpidkdaddildhsitive adhesive layer wadQYRARMA o EX0ORLE. 1
"Aphot opol'yneri zabl e conposition was prepared in the same manner as in
Exanple 1 except that 0.4 part of ZxMpLElizet hoxy- 2- phenylacetophenone was
-used in place of 0.4 part of - 15
3,3 , 4,4 -tetratinteuty Fparonygerr Bbagk) bB0zpahesosf Bsoactyl acrylate,
photopolynerlzatlon initiator added to 100 parts of the partially
. 35 parts of butyl acrylate, 15 parts of acryl:Lc acid and 0.05 part

~of _2,2—dlmethoxy—z—phenylacetophenone were charged, and exposed

' to an ultraviolet ray in an atmosphere of nitrogen to partially
conduct photopolymerization, thereby obtaining a syrup having a
viscosity of about 30 poises. With 100 parts of this partlally
polymerized syrup, 0.3 part of 1,6- hexanedlol dlacrylate as a
crosslinking agent, 0.1 part of 3,3',4,4"'-tetra(t-
butylperoxycarbonyl)benzophenone as a photopolymerization
initiator and 10 parts of an epoxy resin (trade name: "Epikote
815", manufactured by Yuka Shell Epoxy Kabushikikaisya) were
homogeneously mixed to‘prepare a photopolymerizable composition.
Using this photopolymerizable composition, an adhes'ive tape
having a 100-um thick thermosetting pressure-sensitive adhesive
layer was prepared in the same manner as in Example 1.

COMPARATIVE EXAMPLE 1
A photopolymerizable compbsition was prepared iﬁ the same

manner as in Example 1 except that 0.4 part of 2,2'-

dimethoxy-2-phenylacetophenone was used in place of 0.4 part of



pol ymeri zed syrup, and using this photopol ynerizable conposition, an
.adhesi ve tape having a 80-[err]mthick thernosetting pressure- sensitive
adhesive | ayer was prepared in the same manner as in Exanple 1.
COMPARATI VE EXAMPLE 2 Aphot opol yneri zabl e conpositi-on was
prepared in the sane manner as in Exanple 3 except that 0.1 part of 2,2'-
di nmet hoxy-2- phenyl acet ophenone was used in place of 0.1 part of

3,3 ,4,4'-tetra(t- butyIperoxycarbonyl)benzophenone as a

hot I t t d dtol t f th tial
Polymeri Foet bt LT e R errhoe Sl e
-_.adhe5| ve- tacge ha]yl %lza]FD%{ g;\rl | ck h&rtnnft%g riq:s %{;a s§£§t§gffl tive

adhesi ve II"% epare & sane

-prepgrRégl |Vn 5{ ﬁe sanegyrﬁgﬁr?éld%ssf?ﬁ%%%g ié ‘F ‘fﬂ %8% %%tl\gﬁc%)’
N-vinyl pygg %l efsgée Ogl ftﬂ&l@%ﬁéﬂ%sé’ﬁﬁﬂxﬁ CpBkgynd 3
cyandlan1 was add

parts of ed as a curing agent for the ‘epaxy resin,
“and Usi Ngsdi St RRO LR SRS 1128)4:€ TR SRR iANtAeheakemhARBr aBaYANg 2
80-pm thick thernpsetting pressure-sensitive adhesive | ayer was prepared
~in-the sawmnpiwer, as in Exanple 1. Al'l of the above-nmenti oned
. adhesi ve tapes of Exanples 1 : - 16 -

to 3 and Conparati ve Exanpl e COMBARA & PME TR at ordi nary
tenperatures, and their positioning and tenporary adhesion to

Aphotopolymerizable composition was prepared in the same

manner as in Example -3 except that 0.1 part of 2,2"-
dimethoxy—Z—i:htanylacetophenone was used in place.of 0.1 part of
3,3 ,4 4 '—tétra(t—but;ylperoxy_carbon_yl)benz_ophenone as a
photopo'lymerization initiator added to 100 parts of the partially
polymerized syrup, and using this photopolymerizable composition .,
an adhesive tape having a 100-um thick thermosetting
pressure-sensitive adhesive layer was prepared in the same manner
as in Example 3. |
M T PLE- 3

- A photopolymerizable composi tion was prepared in the same
manner as in Example 1 except -that 10 parts of N-vinylpyrrolidone
was used in place 6f 10 parts of écrylic acid and 3 parts of .
dicyaridiamide was added as a curing agent for the epoxy resin,
and using this pho'topolyme'rizable .compo_sition, an adhesivé tape
having a 80-um thick thermosetting pressure-sensitive adhesive
l'ayer was prepared in the same manner as in E;caﬁxple 1.

All of the above-mentioned adhesive tapes of Examples 1



adherends were easy. Further, for the respective adhesive tapes, the rate
.of polynerization after photopol ynerization, the adhesion (90[err] peel
adhesi ve strength)-after heating and the heat resistance (sol der heat

resi stance) were exam-ned by the follow ng nethods. Results thereof are
as shown in Table 1 given below. Rate of Polynerization after

Phot opol.yneri zati on - About 2.0 g of the thernosetting
pressure-sensitive adhesive was collected fromthe adhesive tape and

e el A o RS, B0 b, Bkl
POl e s PRONGPELATE AL B0, SAhabsfnst: by oo
oot i70) e S 011t 3 BERLAR: e snon D sl v

| ndust 1 enbt d e UQE'?IEOP{nﬁéﬂQQtiBR”Q%‘E%%B?ﬁBE?%Qg%ﬁé%}.QatloM?atggd 1

second and under curing canditions o err hours, "and the 90

peel adheshygs S&A CLENPYBE adhc¥i Ve triRfth)RaELaLANESLing and th hekt
removi ng: the base material, the thernosetting

- 17 - resistanceP{SSBA£-5&A61 +&yEsBANEE) Vet @Y ekamingdchyadhesi ve tape
was allowed to intervene between SUS 304 (stainless steel specified
' . following methods. Results thereof are as shown in Table 1 given
below. |
£ i ion P ' i
About 2.0 g of the thermosetting pressure-sensitive
adhesive.was collectéd from the adhesive tape.and precisely
weighed. This was heated_ét 130°C for.2 hours, and the weight
thefeof after heating was measured. Then, the rate of
polymefization'after photobolymerization was calculated
according to the.following equation:
Rate of polymerizatibn = (Weight after heating/Weight
before heating) x 100- (%)
Adhesion
The adhesive'tape wés laﬁinated with a polyimide film
("Upilex 758" manufactured by Ube Industries Ltd.) under pressing
conditions of 200°C, 1 MPa and 1 second and under curing conditions
of 150°C and 2 hours, and the 90° peel édhesiﬁe strength was
examined.
Heat Resi n

After removing the base material, the thermosetting

- 17 -



in Japanesé Industrial Standard) and a polyimde film and |am nated

.therewi th under pressing conditions of 200[err]C, 1 MPa and 1 second and
under curing conditions of 150[err]C and 2 hours, -and the resulting

| ami nate was floated on a solder bath of 260[err]C for . 30 seconds with the
the polyinmde filmface being upward. After this treatnent, the |am nated
~state of both described above was visually observed. One in which neither
‘foam-ng of the adhesive nor abnormal adhesion (floating, winkles,

" separation and displagenent)_ was. observed s evaluated. as "A'", and one in
which  oRRESYIR ST A DI Y ARV OT RG] RIS | BP9 cl oar |y

' TABLE

observed Ié\éﬁsqv?.e\@lt%aigge%eagéea%w?%g SUS 304 (stainless skesh SPeCILéiCﬁ,%Si on

Rat €. of meri za

si stance ; . . - %..1. ( Rl . 9.0
1,500 in .JaEarB(saen&néiuzst{r’n@al Stﬂdfrd) q{r&ma f%mfe ]fl],&n’.lg(%(?rpl e 3
. 08.6 . . . . : o 1

o Exanpl & T ESEaraeF gt thfindP PRERNFeopai k36n8 of 2007, Tabdana

Conpar at ilvgecond ¥ under curihg?®nditionsBoEX3BBPE Bnd 2 hours, and .
Results of Table 1 described above indicate that" the respective adhesive

tapes of tHheawpkes tinkol3mghiitehiad AbA onndheslder B4 em@h 2&0dc oo

sol der heat resistance after heating, because the high rate of °

pol yner i Aft sepondsoint th rdok whishpolyamide film face being upward. After
this tfeatment,_the laminated state of both described above was
'visually observed. One in which neither foaming of the adhesive
nor abnormal adhesioén (floating, wrinkles, separation and
displacement) was observed was evaluated as “A”, and one in which

either the above-mentioned foaming or abnormal adhesion was

clearly observed was evaluated as “B”.

IABLE 1
Rate of Poly- Heat Re-
merization Adhesion sistance
(%) ' (g/cm)

Example 1 %s.0 1,500
Example 2 98.4 2,000
Example 3 98.6 1,800
Comparative 98.0 1,100 B
Example 1
Comparative - 97.1 . 1,600 B
Example 2
Comparative 98.9 . 1,400 B
Example 3



reduction in the nol ecul ar wei ght by photopol ynerization. In contrast, the .
.adhesi ve tape of Conparative Exanple 1 is highin the rate of

pol ynmeri zati on after photopol ynerization, but lowin. the nolecul ar wei ght
of the polymer produced. Accordingly, it is poor in the above-nentioned
adhesi ve strength and sol der heat resistance. The adhesive tape of
Conparative Exanple 2 is decreased in the rate of polynerization after
phot opol ynefi zation, resulting in unsatisfactory sol der heat resistance.
. Further, in. the adhesive tape of Conparative Exanple 3, the acrylic

o i, 2ot har Hemes B e Tt e d Shord FTod Sfe thalRd 1o
for-'t he ect.i. d i t f 3 d .Co ti

el s FeTIRE bR Ae R R e S nf ERBTRASE 1 b8 2ahTe W SEeRERLd i n
th i be b f ' h t h f

23 err] ¢ P Ra RETFOR o iy Lo So B hedt Hdiriohoe gt AR e ¢
- the respaglinfs AdifeiniGn LANGS K SRR £zdriohn 3.8 CbERL NaGNRRERG,E N DO N
t he above-" nentione aracteristics tromthose before storage. wever,

the adhesiaqgd@Rsh Ofn GHP HAdNE £X AP §h B Mﬁspﬂ,@eg%a%/ ndei sLL06At ed i n the

adhesion, to say nothing of the heat resistadnce, at 1t could not be

"~ used. - contrast, the adhesive tape of Gdhparative Example 1 is high £§
descri bed above, the present invention can provide the . t her nosetting

adhesi vesxhd@atBeo AHNASMNT iShabich hifeeeophadbbsblgmerizatibA¢vasadwhenr at e

of polynerization wthout a decrease in the nol ecul ar wei ght, which

al 'ows t hthey amdletshleonwaiighdnalf the polymer produced. Accordingly, it
is. poor in i:_he above-mentioned adhesi\'re strength and solder héat
resistance. - The adhesive tabe of Comparative Examplelz is
decreased in the rate of polymériz_ation after photopolymeri zafion ,
resulting in unsétisfactory soldér heat resistance. -Further, in
the adhesive tape of Comparative Example 3, tﬁe acrylié'polymer
and the epoxy resin are not crosslinked even after curing by
heating, so that the solder heat résistance is insufficient.

Then, for the respective adhesive tapes of Examples 1 to

3 and Comparative Example 3, the adhesive strength and the heat"
resistance were examined in the same manﬁers as described above
after storage in the atmbsphere of 23°9 and 65% RH for 90 days,
as storage stability tests. As a result, the respective adhesi\{e
tapes of Examples 1 to 3 scarcely changed in both the above-
mentioned characteristics from those before storage. ﬁowevér,
the adhesive tape of Comparative Eiamp;e 3 was largely
deteriorated in the adhesion, to say nothing of the heat resistancé, '

so that it could ﬁot be used.

- 19 -



di sadvant ages caused by unreacted nononers and the probl em of
.deteriorated heat resistance due to a reduction in the.nol ecul ar

wei ght to be avoi ded, show the tackiness at ordinary tenperatures to
permit easy tenporary adhesion to adherends, after the above-nenti oned
phot-opol yneri zati on, besides, exhibit strong adhesi ve strength and high
heat resistance by curing for a short . ‘period of tinme due to the
reaction of the acrylic polymer wth the .epoxy resin by heating after
t-hat, particularly give t resi stapnce w thstandin the u

Uhereot at & hi g% SREEFAPRAcave  tneBipaesf Aryinsiar Banrkavicis B ng
process the curlng

the eéﬁellent stor e st a

, d
reactionéﬁ%ﬁ%ﬁﬁ?' R BEgEsves e Y s?or b%eﬁgf%re ﬁhﬁfFﬁg,ﬁ) a§8fng a
onoet hyl fi’péxcea%e trHé‘ %gatélé B L£%s: %g&’% X%:Et:f&‘( angtt’ué!r?ﬁ 2“8&898£¥ & U#Z@Léon

initiator more roups tnits e and an

epoxy  moY&Rirhd O v?étg?ﬁtfy' ‘éﬂeféﬁ) a&iﬂ,@te tﬁé‘d 9591899' yesﬁtréhegomfm

VWil e the rnventi on has been cribed in detail and wt erence to

speci fi ¢ gnhRdidfidqed Naiesdd By WhidabEed@PRGh&Ers Oand th&NBrskibhedsi n

the art that varlous changes and nodifications can - be made therein

" Wi thout  dRpadtidie fdcD et reBi EthndBHis6 e at Fed@etion in the molecular
- 20 - VWHAT IS CLAIMED IS: 1. A thernopsetting

pr essur e-aaRgtit tebadivedides, shopititad Bgckipbesapp opdEmaregdtanpdrdtupésa
.conposition conprising the following ingredients (a) to (c) and not
subst ant itad | permit easy temporary adhesion to adherends, after the
| above—ntentioned phot?polynterization, -i)esides, exhibit str’ong. :
adhesive strength and high heat resistance by curing for a short
period of time due to the reaction of the acrylic polymer with
" the epoxy resin by heeting after that, particularly give the heat
resistance withstanding the use thereof at a high temperature of
100°C or more or in a solde_ring process, and show the excellent
storage stability, i.e., the curing reaction scarcely proceeds
during storage before heating, by adding a monoethylenic
unsaturated acid, a cleavage ty'pe photopolymerization initiator
having 3 or more peroxide groups in its one molecule an_d an epoxy
resin to an alkyl (meth)acrylate, and photopolymerizing them. _
While.the invention has been described in detail and with
.reference ‘to epecific embodiments thereof ,I it will be apparent to

one skilled in the art that various changes and modifications can

be made therein without departing from the spirit and scope thereof.



-

.containing a curing agent for an epoxy resin as fngrediént'(c):
.a) 100 parts by weight of ‘a nononmer m xture conprising 70% to 99% by

wei ght ' ) .acryl ate whose al kyl group has 2 to 14 carbon
at ons oﬁ Ilm;um l to 30% by wei ght of a nonoet hyl eni ¢ unsat ur at ed

acid copbdl yhery zabl e therew th based on the nmononmer m xture; b)
0.01 part to 20 parts by weight of a cleavage type photopolynerlzatlon
initiator having 3 or nore peroxi de groups inits one nolecule; and

c) 5fpart? % y .ight of an epoxy resin. 2. The

t hernoset g %g @gﬁiéEg tive adhesi ve of claim1l1, wherein the alkyl

(neth): acrylaté is at, |.eas ecte ro 0 cO stlng of
T tA t?%x%n ett(l% redss Jgr%.}&tﬁ;ﬁ higdhﬁﬂsx}

et hyl (neth)acrylate, acry

ke ?%Zci%er'?én%g%w%?%%os f%“%%%%é% %3%93%‘&2%’.* ﬁw@”‘% BRREEFERRE (e
monoet hyl gl acrgxﬁ?@&aﬂegés akat east (c) Oﬁﬁdsﬁ$€céﬁﬂs££{-}€1&ffy9r oup

consi sting of (net c acl aconic acid and

~ 2-acryl ar&&@@dﬂ?ﬁ%’%"é&l‘ P‘eﬁ’\t for an epofy re¥ird By iRgekhliBat (c):

pressure-sensitive adhe5|ve o] | aim 1, wherein the cleavage type

phot opol yneri zat izon 100 tgaitd by weight of a monomer mixture compriging
-is at-|east -one selected fromthe group consi stingof from

3,' 3", 4, 410% alor % -thytweli ghdr of vyl etk pabepbate whose alkyl group
3,3 4 4'-tetra(t anyl per oxy- car bonyl ) benzophenone,

has 2 to 14 carbon atoms on average and 1% to 30% by weight of

o a mpnéethyl enic unsaturated acid copolymerizable therewith based

'on the monomer mixture; '

b) 0.01 part to 20 parts by weight of a cleavage type
photopolymerization initiator having 3 or more peroxide groups
in its one molecule; and

.c) 5 pa-rts to 30 parts by weight of an epoxy resin.

2. The thermosetting préssﬁre—sensitive adhesive _of
claim 1, wherein the alkyl (meth)acrylate is at least one selected
from the group consisting of ethyl (meth)acryiate, n-butyl
(meth_)acry.la,te, 2-ethyylhexyl (meth)a_xcrylate, isooctyl
(meth)acrylate and isononyl (met)acrylate.

_3. The thermosetting pressure-sensitive adhesive of
claim 1, wherein the monoethylenic unsaturated acid is at least
one selected from the group co;'xsisting of (meth)acrylic acid,
itaconic acid and 2—acfylamidopropanesulfonic acid.

4. The thermosetting pressure-sensitive adhesive of

claim 1, wherein the cleavage type photopolymerization initiator

- 21 -
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3,3 -A—ﬁk——IEIra(t-nexylperoxy car bonyl ) benzophenone,

3,3, per oxy- car bonyl ) benzophenone,

3,3, 4”3'" m' m roxycar bonyl ) - benzophenone and :

3,3, € a(vp- wsopropylcunylperoxy car bonyl ) benzophenone.- 5.
The thernDsettlng pressure-sensitive adhesive of claim1l, wherein the
epoxy resin is at |east one selected from the group consisting of a

bi sphenol epoxy resin, a phenol i c epoxy resin and a hal ogenated bi sphenol

epoxy resin, An_adhesi yve sheet conprising.a, hase naterla
havi hg-* p}ﬁvPBeaeBﬁtoﬁBes?ﬁéeﬁFegoFﬁ°§l & FﬁgBBOF°5g1F§&§P Se firPer nade

'LLS{”OEOT b P txiﬂ%'s%%%?s%dlﬁ%ﬁ#?seﬁg PRE"ORS owi ng |
an_cpoxy Pedr niak ' hEFERT enfg'%l?ggw”%%"yiigéw Boghelici gn of &
Tonorer XUt § §O0PLESEG-nZQA LA 9% BYMENOh) pahaBBnBhEKL (Tt act vl ate

whose al-kyf gfoOp on-atons oh aver ag % to 30% by

‘weight of3 g W@n@ete&ew(e ue&g&a&%&? éﬁ&:ﬂoﬁ?@?h&ﬁ%&bﬁéhbﬁet herewi th based
on the nonomef m xture; 1 part“to 20 parts by weight of a

. cleavage gype, 4Ph®198€£¥QEﬁhinéQBxYBhEbéh?l)hB&hBBpﬁeﬁbnEDEQdDGFOX'de
..groups in itS one mol ecul e; and 22

c) 5 parts,8o,804pateéri\pwesgpropll atmgRpEyokgstarboRylbenzdbhensnesheet
accordi ng to cIa|n16 wherein the t hernosetting pressure-sensitive
adhesi ve | ayer ha%. a THe dilressosetting pressure-sensitive adhesive of
. claim 1, whgreiﬁ the -epoxy resin is at least one selected from
the group coflsisting of a bisphenol epoxy resin, a pheﬁolic epoxy
resin and a'halogena;ed bisphenol epoxy resin.
" 6. An adhesive sheet comprising a bése material having
provided on one side or both sides thereof at least one layer made
from a thermosetting pressure-sensitive adhesive comprising a
photopolymerized product of a composition comprising the
following ingredients (a) to (c¢) and not subs_tantially containing
a curing agent for an epoxy resin as iﬁgredient {c):
a) 100 parts by weight of a monomer mixture comprising
70% to 98% by weight of an alkyl (meth)acrylate whose alkyl. group
has 2 to 14 carbon atoms on average -and 1% to 30% by weight of
a monoethylenic unsaturated acid copolymerizable therewith based
on'tﬁe monomer mixture;
b) 0.01 part to 20 parts by weight of a cleavage type
photopolymerization initiator having 3 or moré peréxide groups

in its one molecule; and

- 22 -
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6f 50 to400ferr}m - 8. The adhesive sheet according to

claim 6, t hernosetting pressure-sensitive adhesive |ayer
has a thlmﬁ’iﬂl“aﬁ&uﬁu 55 [err]mor nore. 9. The adhesive
sheet of t he al kyl- (meth) acrylate is at |east one
selected fromthe group consisting of ethyl (nmeth)acrylate, n-butyl

(meth)acryl ate, 2-ethyl hexyl (neth)acrylate I sooctyl (nmeth)acrylate

and 1 sononyl - (rret)acryl ate. 10 The adhesi ve sheet of

clai.m 6, -wherein the. 8eth¥Ien| unsat d acid is at |east one
selected. fron1thec) 5 Parﬁ?oﬁﬁ 8nBREtEngYoret h? cP?I@P°&§‘&eﬁlPaconlc

N d d 2-: | a d | f

: .Zglhes?Ce sheet. of cI a IK? l\ﬂ%@‘[ %p%p' g‘ %‘?‘g%’g%g‘gg%° CJ'a"f'S/Sé wherein the "
- phot | t t { f th
gr gugpgox rglflzn??sle ftl:ngloﬁ#g §urlﬁ§ignf e? A% tocg-t%s%ﬁlgﬁg%r h8%'a thickneks _

per oxycarhenyl,) hen hepon 3,3 ,4,4" -tetra(t-anyl peroxy-
car bonyl )ggng’gpﬁgnggg E‘ﬁ' 4 4 tet ra(t-hexyl peroxy-

car bonyl) benZOphegonerh§1a%1he‘§14re ERLER(1cQSEdi R X ¥laim 6 wherein the
car bonyl }benzophenone, 3, 3', 4, 4" -tetra(cunyl peroxycar bonyl J-

benzophenengrﬁege%ténﬁpﬁeséﬁféaé@ngﬁepwrsdrfégmé)qa%&r has a thickness
car bonyl ) benzophenone. 23

-.12. The adhesstm sheeimopk.cl ai m 6, wherein the epoxy resin !s at | east one
selected fromthe group caonsisting of a bisphenol epoxy resin, a phenolic
epoxy resin and aShalTigernsdlessive sheet of claim 6, wherein the alkyl
. {meth)acrylate is at least one sel.ected.from the group consisting
of .ethyl (meth)acrylate, n-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, isooc.tyl-_(me'th) acrylate and isononyl
{met)acrylate.
10. The adhesive sheet of claim-6, wherein the
monoeth.ylenic_: unsaturated a;:id is at least one selected from the
group consisting of (meth)acrylic acid, ita;:onic acid and 2-
acrylamidopropanesulfonic acid. | |
11. The adhesive sheet of claim 6, wherein the cleavage
type photopolymerization initiator is at least one selected_ from
the groﬁp consisting of from 3,3',4,4'-tetra(t-butyl-
peroxycarbonyl)be_nzophéﬁone, 3,3',4,4"'-tetra (t-amylperoxy-
carbonyl)benzophenone, 3,3',4,4"° -tetra (t-hexylperoxy-
carbonyl)benzophencne, 3,3°', 4 ,4'-tetra (t—octyiperoxy—
carbonyl )benzophenone, 3,3', 4', 4'~-tetra (cumylperoxycarbonyl) -
benzophenone and 3,3',4,4'-tetra(p-isopropylcumylperoxy-

carbonyl)benzophenone.
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- 12. The adhesive sheet of claim 6, wherein the epoxy
resin is at.least one selected from the group consisting of a
bisphenol epoxy resin, a phenolic epoxy resin and a halogenated

bisphenol epoxy resin.



