
DESCRIPTION CIJRABLE COMPOSITION AND TEMPORARY FIXATION METHOD MEMBER USING IT
TECHNICAL FiELD The present inveti relates to a 'method for temporarily fixing
a member in processing of various to members, and a curable composition and an
adhesive suitable for the fixation. More particularly, the present invention
relates 1-0 a method for t fixing an optical member e.g. at ordinary temp
processing the member, a curable adhesive suitable for the method and a
curable compos twhich fates removal of the member. $ACKGRcnWD ART Two-sided
tapes and hot -melt type adhesives at used 20 as adhesives for temporary
fixation of optical lenses, arraYP: Silicon wafers, semiconductor packaging
and s0 on, and members bonded or laminated with use of these adhesives are cut
ihto a predetermined shape, followed by removal of the adhesive to produce V.;
processed members. With respect to the semiconductor packaging parts, for
example, they are fixed on. A substrate with a two-sided t ape and then
netts- aid thec-sided tape is Ii dieted rays tb be separated from the par
pnrtherm e, in the case of the hot-melt type adhesive, members are bonded
theremith and heated t0 let the adhesive penottate into their- interhpacei and
then the members are cut into desired parts, followed by removal of the
adhesive in an organic solvent. Howevcase of the two-sided tape, there- were
problems that it Was difficult to achieve It satisfactory thickne.ss accuracy
)- its adhesive strength was weak so thatProcessing the Partschipping of the
parts Was likely to occur (i.e. inferior in the chipping property); that it w
= impossible to separate the tape without heating at 1GOC or more: and that,
1.5 where it was separated by irradiation with ultraviolet rays, it was
,..Possible to separate the tape it an adherend had a poor UV transmittance.
In the case of the hot-melt type adhesive, it could not be effective in
bonding without heating at 101"C or so more, so that there wasxiction on the
members to he used. Furtheralorewas necessary to use an organic 



solvent in removal of the adhesive,, and washing steps with an aJkali solvent
and a halogen type organic solvent were cumbersome and also problematic from
the viewpoint of working envixonments. In order to overcome these drawbacks,
hot or heat-curable adhesives for temporawere   proposed WhiSh cnnt-ian a
water-soluble compound OUt,-04. 44 water-solubae vinyl monomer.. These
adhesive composatio. s delved the prbblem.bfthe removahi.iity in water, but
they .ttilithAd.prbblems, that the adhesive strength was itm, in fixation of
t*tte and that thebers after being 'out had poor dtmendipeal: accuracy.
Furthermore, adhesives. fort temporary firatibd wsre proposed which had...
adhesiot aMproved'with. use at a spesifig, hiqhly hydrophilic
Cartn.).4Crylate, and also had removability improved by swell.lig end partial
dinsolutabda gowever". 4 raittan propes4. involves generation of frictional
heat. between the patts.aod. a. cutting jai such as 4 'blade br a ei-i413.10#d
cutter t nd thus t is partied out while SOplinst the 'set amtaudt of water,
Therefore, .a Paired resin is of the above hahlynydrbnhal.ait composition
swells to become t soft during the PUttidga Wilebbly higher dibendiodal.
accuracy 'cannot. be rohteved. the cured resin' 4ISSOIVe4 in part
remainsre?idu4.1,. adhesive Or. the members after the removal, which  paused.
A. 24 147.014m. in appearance..     In addition,, in the base. of
photocurable. dhd4ivea:t- there is A pr6b.10M. til4t. the material or tethers
to be: processed isto d'aaterial 'which trandmilight; such as ultraviole.t
lights and a:Material not 25 transtusdch as amaterialed .plastic mateot
014.14.-k07.1,,'a be0' Further, heat -cutahle adheves such as epoy teins
requue. a       rig appatatUt in man cases and thus save a problem such that
it takes time for curing, and further labor saving, energy saving and
shortening of the working time are required. (cf Patent Documents i, 2 and 3),
Patent Document 1. JPAO6-116S34 Patent Duos st 2:A3 Patent Document-226641
DISCLOSURE OF THE INVENTION is OBJECT TO BE ACCOMPLISHED BY THE INVENTION
order to improve the dimensional accuracy ot the 



cutting1 a photocurable adhesive is desired,is hydrophobic, high in adhesive
strength, excellent in rerovahiiity in water, free ot an adht la residue on
the members after removal, and enviro excellent in working. The present
invent..,e1 conducted extensive studies to solve the above problems in the
pIt-icr art, an as a rest. have foundposSible to accomplIsh the above object
by using a combination of specific hydrophobic 'Imeth)Acryl monomers, based on
the folloWngfindinge 'is) to (d)t      (a) It is ossible to obtain a curable
composition b:vtng high adhesive strength and e>cel lent removability in warm
water by adding a hydrogel swelled with a. polar solvent, to a copolymer made
of a specific tomparatarereponsive polytnet to an extent not to impair the
possible to ble composition Which is curable at ordinary temperature and has
high adhesive strencith and removability in warm water, adding a polar organic
solvent, an organic peroxide and a decomposition Mcelerator for the organic
peroxidae             is possible to obtain a curable composition having high
adhesive strength and excellent removability in warm water, by incorporating a
spec'polar organic. vent and a specific granular materiaU and (di it is
possable to obtain a curable composition   ring high dhesive strength and
excellent removability in warm watere by adding a specific alcohol to such an
extent not to impair the adhesive property. MEANS TO kTOMPLSH THE OBJEct
The present invention provides the toLlcWing::: 1. A curable composition
comprising Ch.) pelyfunotion 1 (meth)acrYlate, (B) a monofrinctioral
tl)acryla(0) a photopolymerization Lnittator anc fD) a polar aol curable
compoodtdon comprising (Al a polyfunctiona fmeth)acrylet(BI a noncrie I
(meth) acrylate, 03) a polar solvent,(E) n organic ,, peroxide,a decompositioi
accelerator for the organic peroxide, a, The curable: onpcsition according to
the above 1 or 



wherein each of A)d ()phobic,      The curable composition according to any
one of the above 1 to 3, wherein (D) is at least one member selected from the
group consisting of water, methanol, ethanol, isopropyl Alcohol and n-butanol,
5table composition according to any one of the above 1 to 4, whch farther
containsa temperature- responsive polyter and/or a cupolyimer of a
temperaturereeponsiVe polymer. 6. The curable composition acccrdimj to the
above S. whereinpolymer of at least one member selected from the group
consisting of an Nlkyl hmeth)acrylami e deriatave a nitrogen-containing eye'
monomex and a vinyl group-containing amino Acid, and/or (b) a copolymer
comprising a vinyl monomer and at one member selected from the group
consisting of an Nalkyl (meth)acrylamide der.', a nitrogen-containing tycide
monomer and A:roup -containing amino acid. 7. The curable composition
according to the above S, wherein (G} is a copolytier comprising an N-alkyl
{meth)acrylemide derivative,V.inyt monomerhaving a oup, and a vinyl mononiar
copolymerizable therewith. 8. The curable composation accordingthe above 6 OT
25 7, wherein the Mealk(meth)acrylamide derivative Isopropyl acrylamide, 9.
The curable composlin to the above 5,  wherein C is a copolymer comprising N
sopro acrylamide, diacetone acxylamide and acrylic acid/or a copolymer-
comprising N i.sopropyt.acrylamidep acrylamide and acrylic acid. 10. The
curable composition according to any one of the above 1 to 9,; which further
contains {11-0 a granular material, and (H) is insoluble.in (A) to (C) 11..
The ourable compositIon according to the. abcm to. ein (A) is pherical.
The curable composition according to the above. 10 or 11wherein (2)at leaat
one neuter selected from the group consisting of cro slicked polymetbyl
methaaryiat..e particles, CrOS51i&d polystyrene particles and spherical silica
particles, Is 13. The curable composition according to any one of the above ,
3 and 4, which comprises from 1 to so parts by mass of (A) from 5 to 95 parts
by mass of (2), from 0.1 to 20 parts ..mass of) and from a,1 to 10 parts by 



maa.s of (D)  14, The curtle composition according to any one of the above 2
to 4 which, comprises from 1 to 50 parts by mass ot A) from 5 to 95 parts by
mass of (-21 , from 6.1 to 10      8 by mass of (D), from 0-5 to 10 parts by
mass of and from 01 to 10 parts by mass of (F), 25 15 The curable composition
according to atri one of the above 2 to 4 and 14, which comprises aquid
containing k e (2) and (E), and a second liquid  containing (A),) and (F),
andeither one or both tha first and second li uids contain 1D),  6. The
curable composition according to any one of the above 5 to 9, which comprises
100 parts by i1ass in total of (A) and 1B from 0,1 to 20 Parts by mass of (C),
from      to 20 parts by mass ot. (,D) and front 0,001 to 10 parts by mass of
(GI, The curable composition according to any one of the above 10 to fl which
further contains from 0 S t: 10 ic paxts by mass of (HI, A process for
producing the curable tempos 'o. as defined in any on of the Above 5 to 9:and
le, which comprises preparing a mixture of (GI an 1D), and then, adding and
simultaneously mixing 1AI, (B) And (C) to the above mixture, 19. An a dbesive
made of the curable composition as defined in any  e above 1 to 17.      A
structure temporarily fixed by means of the curable mmposition as defined in
any one of the above to 17 A rnetbod. for temporarily fixing a member, which
comprises temporarily fixing the member by means of the curable composition aa
defined in the above 14 or 15 rature of from -10`r. to 40' 



A method for temporarily fixing a triether. which comprises temporarily fixing
the member by means of the curable composition as defined in any one of the
above'  9 to 171 proc essing the temporarily fixed member and mmersina the
prdcessed member in werm water of from 3 to 90"4C, thereby to remove a cured
resin,of the curable composition. 23, The method for temporarily fixing a
member according to the above 22, wherein a substrate is used for temporarily
fixing the member and the cured resin remains on the substrate whenresin is
removed. 4 The meehod for tperrt fixing a member cicCOnng io to; the above 21,
wherein the surface roughness (RMax) of the substrate on the side facing the
curable composition is from 10 um to 50 im and is larger by at least 10 um
than the surface roughness OtigatO of the member on the side facing the
curable composition. 15 EFFECT OF TIW. INVENTION      The curable composition
of the present invention ordinary mperature-curable or photocurable hy virtue
of its composition and is cured with visible light or ultraviolet rays.
Therefore the composition of the present inyention is considerably superior in
laborsaving, energy saving and work reduction to the         'onal hot-melt
type adbeeives, furthermore, the cured resin of the composition shows "a high
adhesive strength without being affected by cutting water or the Like used in
procesflnq, and thus provide,s an effect that displacement is Unlikely to
occur dunrg pncessing of a        menber and It is thus easy to obtain the
smber excellent endal accuracy.      Fur ermore the. cured resin has a feature
of toe thee strength through contact with from 13S to 90C, whereby the bonding
strength between remb re or between a member and a jig will be reduced to
facilitate recovery of the terrber ..As compared with the cony litional
adhesives, it provides an excellent effect that it is unnecessary to use an
organic solvent: which is is expensive, is highly combustible or generates a
gas harmful to human hod.      Furthermore, in the case of the curable co
ition within a sPecific preferred composition. range, the cured resin swells
through contact with warm water of from 30 is to 90C, and is recovered in the
form of a film from the member, thereby providing an effect of ekcellent
woikabilit      Since the temporary fixation met ift o the member according to
the present invention uses the composition losing the adhesive strength
through contact with warm water of from, 30 to 90C, as described above, it. is
possible to recover the member simply through contact with warm water, and, as
compared wit conventional adhesives,provides a siqnifIcant effect as that it
is unnecessary to use an organic solvent which is expensive, is highly
combustible or generates a gas harmful to human bodies.       Further, in he
preferred embodiment of the present inventon thee resin of the curable
compoition can certainly be removed from the member, whereby the processing
efficiency for the member can be sUbstantia ly improved. 



With respect tle temperature of the warm water: there is no technical
siqnificncedefine the upper _Limit, but, from the viewpoint of operation
efficiency, ib is prefetably from 30 to 9re, BRIEF DESCRIPTION OF DRAWING
Fig. 1-1 shows the results of measu ement of the ckneeS distribUtion of a film
cf the composition according to Example BEST MODE FOR CARRYING OUT THE
INVENTION The polyfunetional (meth)acrylateto be used in the present,
invention may be a pelyfilne  (methlacryIate olioomer/PolYmer having two or
more (meth)acryloyi groups at terminals or i side thains of the
oligomer/polymer, or a monomer having two or more (meth)aeryloyi groups, The
polyfunutiOnal (meth)acrylatoliripolymer may,for xample, be l 2
-polybutadiene- ter 4n ted urethane (mecrylateE-2000 or TEA-
manufactured byCO., LTD..}, its hydrogenated product (e.g. TEA-1000,
manufac,.ured by NIPPON SODA CO. LTD.), 1,4-polyhutadiene-terminated  Urethane
(meth)acrylate (BAC-415 manutactured by OSAKA ORGANIC CHEMICAL INDUSTRY LTD.),
polyisoprene-terminated (meth)ac ylate, polyester urethaneeaeth)acrylate.
polyether urethane (meth)acryla e, poly (methlacrylate, or his A type epoxy
Useth)acrylatei (e Discoat 0540, manufactured by OSAKA ORGANIC CHEMICAL
INDUSTRY LTD,,- or Mspoat VR-71, manufactured by SHOWA HNGHPOLYMER CO, LTD.)
A bifunctional (math) crylate monorer may for example, be 1,3-butylene glycol
di(meth)acrylate, be tandi(meth)acrylate, dHmeth)ac vista, 1,9-aoranedlo1
di(metb)acrylate, neopertyl di(meth)aorylate, 2-ethy4-2-buty1-propanediel
Dianth)acrylate. neopentyl glycol -modified tr4rnethylol propane
di(methacrylate, stearic acid-modified pentaerythritol diacrylate,
polypropylene glycol di (n)acrylat2,2-bis(4-(meth)acryloxy diethoxyphenyl)
propa.ne 2-bis4-(.eth)acre1cxy propoxyphenyl)propane or
2,2-bia(4-(meth)aoryloxy tetraetboxyv myl)prop rifuactional eth)acry.Late
monomer example, he trimethylolpropare tri (meth) &cc m e or
lstAmetcryloxyethyllisocyanerate. A tetrafunctional or higher -a (nteth)
monomer may, for example, be  pentaerythritol oxy 



tetra(meth)ecrylate dipentaerythritol pentatmeth)acrylate or dipentaexythritol
nexa(meth)acrylate,.      (A) Is more preferably hydrophobic. if it is
soluble, the cured resin of the compcsitioa may swell during cutting, to cause
displacement and degrade tachining accuracy,such being undesirable However may
be hydrophilic unless the cured resin of the Le' composition significantly
swells or dissolves in part with water. The amount ofSA.)to be added 18
preferably from 1     50 parts by mass, particularly preferably from to 30
parts by mass, per 100 parts by mass of the total amount is of (A) and B). If
it s at least 1 part by mass, the removable nature of the cured resin of the
curable composition from the adhe(hereinafter referred simply as kfthe
removebilitt9 will be sufficiently Improved when the cured resin is immersed
in warm water, at!the cured resin of the Curable composition can certainly be
removed in the form of a film On the other hand, when the amount 1.8 at most
SO parts by mass, the initial adhesion can be maintained without
deterioration.      The monofunc onal (r)th)acrylate monomer (.13) may, to
example, be methyl (meth)acrylates ethyl m th) acpropyl (meth)acrylate, butyl
eth)acrY12 -ethylhexyl (meth)acrylate isooctyl  trieth)a Tiateodecyl
(meth)acrylate 1 turyl (metWacrylate, stearyl meth)acryistee phenyl
(meth)acrylate, cyclohexyl (meth)acrylate, dicyclopentanyl (meth)acrylte,
dicyclopentenyI (Theth)acrylate,
dicyclopentenyloxyethyl(tneth)acryiiatei5cbcJn1y1 (oeth)acrylate, methoxylabed
cyclodecatriene (meth) dcrylate,toxyethyl (meth=actylate, 2- hydroxfltropyi
tet.hacrylate, 3-hydroxypropyl (methjacrylate,toxybutyl (methiaarvlate,
tetrahydrofurfuryi (meth)acrylate, 2-hydroxy-3- PhencxYProPYI CmathlacrYlate,
glYcidYl (meCh)acrylate, caprolactene-modified tetranydrefurfuryl
riaeth=acrylafe, 3-chloro-2-hydroxyprepyl imeth=acrylate,
14,NdimethYlamacethyl (meth=acryla&e N,N-diethyla1mtPcethyl imeth)acrylate,
t-outylaminoethyl (.eth) acrylete, ethonicarbonY1methY1 (meth)acrylate, phenol
ethylepe oxide-modified acrylate, phenol(2-mol ethylene oxide-modified)
acryldte, phenol(4.-mol ethylene oxide-modified) ace paracumylphenol ethylene
oxide-modified .20 acrylate, nonylphenol ethylene oxide-modified acrylate,
nonylphenol (4-mo1 ethylene oxide-modified) acrylate, nonylphenol (8-mol
ethylene oxide-modified) acrylate, nonylphenol (2,5-Awl propylene
oxide-modified) acrylate, ?-ethviheri carbitol acrYlate, ethylene
oxide-modified 25 phthalic acid (meth)aaylate, ethylene oxide-modified
succinic acid (metNacrylcitetifluctoethyl (meth)earYlate acrylic acid,
methactylic acid, maleic. 



15 acid, tumaric acid,'boxy-polycaptolactOna (msno(math)acrylate, phthatic
acid monohydroxye y (meth).ecrylate, (math) acrylic acid dimar, 5-
(meth)acroyloryettyl hydrogen sucoinate, or 1- (math)acryloyloxyalkyl
hexahydrophthalimide.      Like the above (A), (F) is more preferably
hydrophobic, if itwater-soluble the cured resin of the curable composition mey
swell during cutting, tLI cause, displacement and degrade Machining accUracy,
such ac being undesirable. However it can. ba hydrophiUc unless the cured
resin of the curable composit.on significantly swells or dissolves in part
with water.     The amount of (B) to be added is preferably from 5 to 95 parts
by mass, particularly preferably0 to 80 parts by mass, per 190 paTts by mass
of the total amount of (A) and (13) When it is at least 5 parts by mass" the
initial adhesion can be maintained without deterioration. and when it is at
most 95 parts by mass, the removability can be secured, and the cured resin of
the curable composition can be removed in the form of film-      The adhesion
to a metal surface can be further improved by incorporating, to the above
blend composi,. of (A) and (8), a PbcaPhate having a vinyl group or a
(math)acryl group, Such as (math) acrylayloxyethy acid phosphate, ddbutyl 2
-(meth) acryioyloxyethyl acid phoaphate, dioctyl 2 -(meth)acryloyloayethyl
phosphates  1E, diph y' $ 1meth) acryloyio>yethy1 phosphateor Ometh
acryloyioxyethyl polyethylene glycol acid phosphate The photopolymefiZation
initiator (Cl is incorporated in order to effect sensitization with active
rays such as visible light or ultraviolet rays to enhance the pbotocuring
property of the composition, and can be one of various known
photopolymexisation initiators      'pacifically, it may, for example, be
benzophenone or its derivative; benZyl or its derivative; anthraguinoa
0derivative, benzoin or a bensoin derivative such as, benzoin methzoin ethyl
ether, henzoin propyl ether, benzoin isobutyl ethcr or henzyl dimethyl ketal;
an acetophenone derivative such as diethoxyacetophenone, or
4-t-butyltrichloroacetophenoner 2-dimethylaminoethyl benzoate i
p-dimethylaminoethyl benzoate, diphenyl disulfide: thioXanthone of their
?'atives; camphor gu1none or a camphor quincne derivative such as
1,7-dimethy),2,3.- diorobtcyclo122A]heptane-1-carboxyli. o'
dimethy1-2,3-dioxobicyclo(2.2'.11heptaneta-oarboxy bromoethylester,
7,7-dimethy1-2 dioxobicycloi2.2.11heptane-l-carboxy-2-m thyl eater or
7,'7-dimathY1-2,3-diorobicY010[2.2,1]haptane-1 carboxyl id chloride,. an
a-amino alkylphenone derivative such as
me[4-"metbYlthilThenY]1-2-morPhoProPan-l- 



but ne- - at an acyl phosphine oxide derivatit, such as benzoyl diphehyl
phosphine oxide 7,4 6-trimethyl benacyl diphenyl phosphine oxide, t'enzy1
diethoxyphosphine oxide, 2,4,6-trimethY1 behzbY1 d methoxyphenylphosphine
oxide or 2,4,6-ttimethy1 benzoyl diethoxyphenylphosphine oxide The
photopolymeriaattch initiators can be used alone nr in combination as a
mixture of two or more of them      The amount of the photopoinerl2at ion
initiator  (C) to be added i8 Preferably from 0,1 to 20 orte by mass, more
preferably from 3 to 20 parts by mass, per 100 parts e of the total amount of
tiAi. and B) When the is at least 0i part by1s. tett:401;Y possible to obtain
the ffect of proaoting the ciripy On the other hand, when the amount is at
most 2.0 parts by mass, a sufficient: curing rate Can be obtained. Preferred
embodiment is such that (C) is added by at least 3 parts by macs,further
preferred in that:   mposition bee. es curable regardlessthe light on level,
the crosslinkinq degree of the cured resin of the curable composition becomes
higher, no    peroxide and (E)decomposition accelerator for organic peroxide,
may be used. Examples of the organic peroxide (E  3 hydroperoxides, such as
tertiary butyl hydroperoxide, chmene hydroperaxide, Iiieopropylbensene
hydropero - paramenthane hydrOperoxide, 2,5-dimethylhexane-2,5-
dihydroperoxide and 1,1,3amethylbutyl hydroperoxidei ketone peroxides. such as
methyl ethyl ketone peroxide, cyclobexanone peroxide trimethyloycichexanone
peroxide, methylcyclohexanone peroxide, methylecetoacetate peroxide and
aeetylacetone peroxide i and diatY1 Peroxideu, such as aceperoxide, io
isabutY1 peroxide, outanoY,1 peroxide, decatoyi peroxide, laurynoyi peroxide,
3,3,5-trimethylhexanoyi peroxide, succinic acid peroxide, belitoyi peroxide,
dichlorobenzoyl peroxide and meta-tOluoyl Pe:oxide. These organic peroxides
may be used alone or in 15 comb'on as &mixture of two or more of The amount of
(E) to be added 1 preferably from 0 5 .e by mass, more preferably from i to S
parts perpart by mash." of the total amount of (A) 



and (8), When the amount is at least Q5 part by mass, the curing property can
certainly be obtained , and when ft ig at most 10 parts by mass, the adhesion
and the storage stability can be maintained without substantLil
deterioration,. and the dermal irritation 141 such being desirable      In a
case where a hydroperoxide or a ketone peroxide is used 3S the organic
peroxide the decompositdon accelerator (P) for the organic peroxide may,ample,
1 9 be a metalof an organic acid or an o chelate, such as cobalt nantithenate,
copper haphthenate. tnanqaflesePaPhtbenatee cobalt octenoate, copper octenoat
manganese oetenoate copper acetylacetonateium acetylacetchate, manganese
acetylacetehate, chronj um acetylacetonate, iron acetylacetonate, vanadinyl
acetylacetonate or cobalt acetylacetonatz,           ther, az deccrpositaou
acce.leratrs for other organic peroxides thiourea derintives xc
diethyitniourea, dibutylthiourea, ethylenetnlourea, tetrametliylthiourea
mercaptobenzoimidazole and benzothiourea may, for example,. be used.
Further, in a case where as the organic peroxide, a diaPYIPeroxide sdoli aa
h(elizoyl peroxide is used, the 15 decomposition accelerator for the organic
peroxide may., far example, be an amine such as N,N-dimethyl-p-toluidine.
N,N-diethyl-p tidine, N,N-di(2-hydroxyethyl)-p- tolsidins N, N'cii
isopropanol-p-toluiditriethylamined tripropylamine, ethyldiethanolamine,
N,N-dimethylaniline, 2(t ethylenediamine, triethanolamihe or - aldehyde-amine
condensation reaction product.      These decomposition accelerator for
organic Peroxides may he used alone or in combiner ion as a mixture of two or
more of them. asThe amof (F} to be used is preferably from 0.1 10 parts by
inpreferably from d.5 to 8 parts  20 and tE) When the amount i.e at most 1Q
parts by mass: the adhesion and the storage stability can be maintained
without substantial deterioration, such being desirable, The polar solvent (D)
to be used in the present invention preferably has a boiling point of from 50
to 130*C, pattI cuiariy preferably from 60 to 120C. When a polai solvent
having a boiling point ntnin he above -range is selected for use, it is more
certainly possible to develop the phenomenon to lower the adhesive strength 



IQ of the cured resin after curing by contact with. water, such being
desirable, Such a polar solvent may, for examplewater, an alcohol, a ketone or
an ester. As a resglt of a study by the present inventors water or an alcohol
is preferably selected for use among them, 5The alcohol may, for example, be
methanol, ethanol, n-propancl, isopropanol, n-butanol, ',,ohUtanoli secondary
butarol tertIary butanol, namy1 alcohol, isoamyl alcohol or 2-ethylbutyl
alcohol,. Among them, methanol, ethanol n-propanol, isoproPacol, h-hutancl,
isobutanol, secondary butanci or tertiary butancl, which has a    Particularly
preferred is methanol,Iopropano 0 n-butanol.      The amcnnt of (D) to be
added, is preferably from 0,5 to 20 parts by mass more preferably from 3 to 2
parts by mass, per 100 parts by nese of the total amount of (A) and (Eh: When
the amount is at least 0,S part by  21 uass. the rencvabUiy can be secured.
and whin it is at most 20 parts by mass, the initial maintained without
deterioration, and the c  the curable composition can be removed in thi fOrm o
Further;effective from the viewpoint of the removability to add (p) wherein
(0). a emperaturerespons ve polymer as described below, is added( dispersed
and swelled, present invention,a temp responsive polymer is a bon lymer ade of
a monomer and/or a copolymer made of two or more monomers, and it may be
dispersed and swelled in th  solvent WI to 



obtain a mixtUre, and the mixture may be used in combination with 00 and (B),
It is thereby possible to certainly develop the phenomenon to lower the
adhesive strength of the cured resin after curing by contacting with warm
water to let it easi Theperaturepomsiva polymer WI is a polymer having nature
toid desorb water at temperature of at least a certain level and to absorb
water at a temperature lower than such a level, i,e, lower critical consolute
temperature with water 0i temperature at which the polymer changes from water
- soluble to water-insoluble), By utilizing such a nau rmer is practically
employed as a water-absorb- .9 for diapers, as a modifying .aett for soil, a
22 gradatp:-releasine substrate for m drug delivery system or as a cell
culture sheet, Specif i amay, for example, he a temperature-responsive polymer
such as methylcellulose, 5 hydroxypropyl methylcelislose, hydroxypropyi
cellulose, pely(meth) acrylic acid, a paftially saponified product
polyethylene/polyvinyl acetate, polyethylene oxide, polyvinyl methyl ether,
polyiti-alkyl(methiacrylamide), poly(N-vinylpyrrolidone),
poly(ethylokasolined' or :10 Pol'rlhIldroxYPrOPYI aorYlate) and/or a copolymer
having such polymers three-dimensionally crossiinked w crosslinking agent such
as a polyionctional vinyi :monomer      Among them, (a) a Polymer Zit&ei from
the group cons acrylamideative,   least one member of an N- alkyl rogen
-containing cyclic   



monomer and a vinyl group-CO) a copolymer made of a monomer selected from the
(meth)acrylamide deny. 20 motoffier and & vinyl grdu  -containing amino acid,
and/or vinyl monomer and at toast one group consisting of an Nralkyl    a
nitrogen-containing cyclic containing amino acid, is  prefirred. Here, the
vinyl monomer is a vinyl monomer copolymerizableIi the N-alkyl
(meth)acrylamide derivetive, the njtrogencontaining cyclic monomer vinyl
group-containing am no acid.      The N-alityl (meth)acrylamide derivative
may, example, be N cyclopropyl acrylamide orethyl                    ''roPY1
(Meth)acrylamide, N-isopropyi acrylamide,   23 acrylamide. The
nitrogen-containing cyclic monomer may, for example, be
N-acryloylpyrrolidiene, acryloylpiperaorne, N-acryloylmorpholine or
dimethylpiperazine. The vinyl group-containing amino acid may. for example, be
N-acryloyl-N-pyrroline, acryloyL-N-pyrwTii.re methyl ester, 11-methacryloyi-N-
Iedcine methyl ester, N-methacryloyl-L-isolencine methyl ester, methyl
N-methacryloyl-L-glutamate or Nmethacryloyl-L-vaniline methyl ester, including
a vinyl io group containing amino ester derivative: The copolymerizable vinyl
monomer- riay. for exam be a vinyl monomer such as (meth)acrylami e
di..acetcne acrylamide, methiacrYlate,eth) ac:tylnitrile. styrene or vinyl
acetate, a crosslinkable monomer such as N44- IS methylenebis
ggeth)acrylamide, ethylene glycol di(meth)acrylate, polyethylene glycol
di(meth)acrylate, propylene glycol di(meth)acrylate or g nol
tri(meth)acrylate( or a dicarboxylic acid such as maisic acia. phthaiic.aconic
acid. St.From the viewpoint of the temperatnre-respona 



properties, a polymer mad of N-isopropyl acryiamide and/or its copolymer with
a vinyl monomer, is preferred as the temperature-responsive polymer and/or the
copolymer of the temperature-responsive polymer (G) mong 25 the polymer of at
least one member selected from the group conaLt ing of an N-alkyl
(meth)acrylamide derivati e, a nitrogen-containing cynlic monomer and a  vinyl
rop cntainirx amino acid, and/procopolymer made of a vinyl monomer and at
least one: mocnner selecced from the group consisting ofmeth)acrylamide
derivative:, a nitrogenn-coniacyclic monomer and a c vinyl group-containing
udno Acid     More preferred is 4 copolymer eomorising an alkyl
(meth)acxylamide derivative, a carboxyl groap-con: aiming vinyl monomer,: and
A vinyl man met copolymerisabl therewith- Particularly preferred 4rnOng
themolyme made of N-iscProPyleoryiamido, diacetone acrylamide and acrylic
acid, sr a copolymer made 2f Nizopropylacryismide, acrylamide and acyI ic
acid.      The method for obtaining the temperature-responsive polymerepolymer
of such a temperature-responsive PolYmeT, may for cszample. be a mhe
crosslinkable monomer is copolymerat the time of polymerizing' the
above-mentioned MOTIOMer to deveL.op the temperature-responsive propertieS, or
a method wherein 20 after the polymerization, the obtained
temlieracureresponsive polymer or the, copolymer of th temperature-
responsive- polymer is crosslinked by irradiation with electron beams. etc-
Moweveremethod useltd for the present invention is not limited thereto.
The amount of (C4) is preferably from 0,9,01 to 10 pa is by mass,
morepreferably-- from 0,01 to 1 7z, mass, per 100 parts by mass of the total
amount c  andWhen the amount is at least 0. 001 p the removability can be
secured, and whn the amounr is at most 10 parts by mass the initial 'adhesion
can maintained without deterioration, and the cured resinot the curable
compositIon can be removed in the form of a Iilm.      As a method for adding
C;), a method 'a pr :erred whereinis preliminarily dispersed and. swelledD at
a temperature of not higher than room temperature, and 



6 the swelled dispersion iQ added to the composition comprising ,A(B) and
cf.".:. Specifically, a method is preferred wherein a mixture is prepared by
adjusting the blend ratio by mass of (G).:(D) to be from 04 tO      200 at a
tnperahure of not higher than room temperature, and the composItion comprising
(A), UU and i,C) is added to the mixture. The granular material (4) to he used
in the pr ent ntion isinsoluble in the. above (B) to (G), When sed together
with UU to rcured resin can 26 be mail tiin.ed to have a constant thickriess
whereby machining accuracy cst he improved.. Further, it is possible to
certainly develop the phenomenon to lower the adhesive strength by contacting
the cured reein. with warm water to let it easily await.. The material for (be
either organic particl. or inorganic pstticle.s4 whicAcommonty etTpiOyeCL
.specificlly, the otqanc particles may, for' ..xample, be  26 polyet1rle tie
particles, polypropylene particles, croselinked polymethyl methacrylate
particles crcsslinked polystyrene particles. The inorganic may, for example,
be ceramic particles such as alumina or titanium.           is preferably
spherical loith a 1..iew ln impto mach'-curacy i,e. contro_, of the film
thickness of the adhesive. It is particularly preferably spherical particles,
whereby thelongfhort diameter ratio of the granular materialwithin a range of
from0,9 to 1. Specifically, the organic pmay be crosslinked polymethyl
methacrylate particles or crosslinked polystyrne particles obtainable as
monodisperss particles by a known emulsion polymerization of a crosslinking
monomer with a methyl methacrylate monomer or a styrene monomer. Further, as
inorganic Particles, spherical silica may be mentioned. These particles are
preferred since they are substantially free from deformation or fluctuating in
the particle size 20 the film thickness of the compositioncuring will be
Uniform. Among them, croaalinked polymethyl methacrylate particles or
crosslinked polystyrene particles are particularly preferred from the viewpo
of the storage stabilisedimentation of na ticl st or the reactivity of the
curable composition- The filM thickness of the cured resin of the curable
mpositibn can be suitably selected depending upon the 



4 typo, shapes size, etc, of t.h member, Ace rdinqly, Preferably has an
average Particle ize of from 1 to 300      particularly preferably from 10 to
200 pm. When the averaqe particle size isleast 1 hm, the removability      be
secured, and when it is at mast. 300 hm, machining accuracy will not
deteriorate, Further, the narrower the distribution of the particle size, the
better, The amount of (8) is preferably from 0,1 to 2J parts by ass, more
preferablv from 0.1 to 10 parts by mass, U) per 100 parts by mass of the total
amount of CA) and (8). When the mount is at least 0.1 part by mass, the film
thickness Of the cured resin will be substantially constant, and when it is at
most 20 parts by mass, the adhesive 'ti 11 be maintained without deterioration
asIn order to improve the storage stabflity, the curable composition according
to the present. invention may contain a small amount of a polymerizat on
inhibitor, The polymerizatiOn inhibitor ma-mbe methyl hydroquinone,
hydroquinone, 2,2-methYlene-his(4-methy1-6- is tertiary-butylphenol),
catechol, hydroquinone monomethyl r monotertiary butylhydroquinone,
2,5-ditertiary droquinone, p-benzoquinone, 2,5-dinhenyl-pbenZOquinone, 2,
5-ditertiary-butyl-p-benzooninonb picric acid, citric acid, phenothiaine,
tertiary-butyl                   1 1-buty1-4-hydroxy anis e or 2,A-ditert
tybutyl-p-Cresol, The amount of the poivmeriztion inhibitor to 'be  28 usis
preferably from 0.001 to)1/more       prof rably from 0.01 to parts by mass,
per 100 parts by amount of (A) and (8), When the amount can be secured. n the
other hand, when the amount a most 3 parts by mass, good adhesion can be
obtained, and the composition can be prevented from being uncured. 



The curable composition of: the present invention ma an additive, such as 411
elaatomer of t1 rubber. urethane rubber or butadiene-styrene rubber, an norg a
solvent, an extender, a reinforcing mat a thickener, a dye, a Pigment., a - ,
a Silane cSupliug agent or s surf-actant within a range, not to impair the
object of the present invention. Vurthei, in a case w,3 andare to be used
uring initiators, it 5 COflnwT that tM to Fl                     stirred_able
composition in such 4 case may be Used in the fctia of one pack type or two
-pack. type. As one-pack type, there may be mentioned a method wherein (A) (B)
(F)are preliminarily mixed,          at the time of use,added, or a method
wherein 25(8) :8) and (D) ate preliminarily mixed, and at the  29 type there
maymentioned a methodone h (A) and (3) mixed is divided into two lig.' added
to one liquids (F) is added toe liquid, (D) is added to either one or both of
the liquids, and at the time of actual use, the two liquids are mixed. The
temporary fixation method of the present invention comprises bonding a member
by means. of the curable composition which loses the adhesive strength upon
contact with waniiat from 30 to 90e, curing ic the curable
compositiontemporarily fix the member, then processing the temporarily fixed
member and immersing the processed member in warm wa...er to remove the cured
composition, whereby various members such as optical members can be processed
with high machining accuracy, without use of an organic solvent. According to
a preferred embodin it of the present 



invention, at the time of removing the cured resin of the curable composition,
the cured resin is brought into contac)vith warm water of from 30 to 909C to
well an removed in the form of a film from the member whereby   - is Possible
to QbLan an effect of excellent orking efficiency.      In the temporary
fixation method of the present inventiom by the use ofadhesive made of the
curable composition of the present invention, it is possible to certainly
obtain the above affect of the invention In the present invention, use of warm
water  eiy heated to  0 to 90C is preferred in  productivity because the
removability in water achieved in a short period of time. With eSpecr to the
LsmferaLure of the warm( water, it preferred to use warm water of from 30.C.
to 90C, preferably from 40C to 90C, because the curS resin of the adhesive
becomes swollen in a short period and the residual stress in curing' of the
cura composition is released, whereby the adhesive trenqth tc will be reduced,
and the vapor pressure of (D) serves as a peeling force, between the member
and the cured resin o the curable composi " thereby enabling the cured resin
of the adhesive to he -emoved in the form of a film from the adherand,
recommendable method for bringing the is cured resin into contact with the
'warm water of immersing the whole of the bonded member in the warm water,
which is simple.      In the present invention, there are no particular
restrictions on the material of the memberto be 20 temporarily fixed, and in a
case where the adhesive in an ultraviolet-curable adhesive, the member is
preferably one Made of a UV transmitting materini., Examples of such material
include crystalline quartz members, glass members and plastic members, and
thus the temporary fixation method of the present. invention can be applied to
temporary fixation in processing of crystal oscillators, glass lenses, plastic
lenses and optical  disks.      Further, for the member. S reintorce4plastic
filled with an inorganic filler such as silica, alhmina calcium 



carbonate or pigment, as represented by e.g. an epoxy resin for sealing, a
substrate material employing it, or    opaque material such as a
glass-reinforced plastic (FRP), ceramics, a me al such a stainless steel.,
aluminum or ferrite, or silicon: may also be mentioned.        The temporary
fixation of a member by means of the ao curable composition of the present
invention may be carried out as follows, Forexample, in a case where the
compositionused as a photacurable adhesive the adhesive is first applied e.g,
by a method of applying an anpropriate amount of the is adhesive onto a
bonding stnedce of a member to be fixed or a support ubstrate, and then
placing another member thereon, or a method of preliminarily stacking multiple
members to be temporarily fixed and Letting the adhesive penetrate into their
interspace to he applied, and 2s thereafter the members are exposed to visible
light or      avicletcure the photo curable adhesive to temporarily fix the
members.      Further, in a case where the composition is used as a one-pack
type adhesive the adhesive is first applied 25 e.g by a method ofying an
appropnate. amount of tb adhesive onto a bonding surface of a member to b
thereon, or 4 Method ci preliminarily stacking multielo members to. be
teiMpgrarilY fIxt.0.., and lettingthe adhesive penetrate into their
interspace, and thereafter the members temporarily fixed to one another. is a
case where the composition is used as    a two-pack type adhes  ethod may, for
example, be  



employed wherein the iompos' ion containing (F) is applied to a bonding
surface of a member to bea support substrate, then the composition contanilug
1a applied to another member, and the two Members are bonded for temporary
fixing..          eafter, the temporarily fixed member- are sub:kg-teat-0
Processing s4ch, as cutting, grinding" polishing or drilling intoa desired
shape, and then the is members are immersed in water, preferably warm water.
whereby the curSof the adhesive can be removed from the members, In the
presention, a substrate is employed for .temporarily fixing the member, and it
s pteferred that the cured recin retains on the substrate When the cured resin
iremav&I.In such a case, the substrate is, selected to be one made of a
material having a higher adhesive strength than the adhesive strength between
the edheSive and the member to he processed, or one made of the same Material
but is different in the surface condition, so that consequently, the above
situation can be attained,  33 the present invention, as a specific embodiment
the above situation can be attained, the surface he substrate on the side
facing the  curable composition is preferably from 10 pm to 50 Pm,
particularly preferably from 15 pm to 45 pm. Further, is preferably larger by
at least 10 pm, particularly preferably from 15 pm to 50 pm, than the surface
roughness ( z) of the rnembe on the side facing the curable compositio toWhen
the surface roughness of the substrate or the member to be processed on the
side facing the curable composition is at t. a sufficient adhesive strength
can be obtained after curing of the curable composition and when i most 50 pm,
the cured Is resin can be removed within a practical time period when
contacted with w,water,      Further, by adjusting the surface roughness Max)
of he substrate on the side facing the curable composition to be larger by at
least 10 Pm than the o surface roughness (RMax) of the member (s..t the side
facing the curable comp i ion it is poesthie to certainly remove the curedn
the member bide when contacted with warm water, so that the cured resin is
tenporarily maintained on t:he substrate side, and upon expiration of a
further tithe cured resIn of the curable composition c&n certainly be removed
from the substrate. As a result a step of removing the cured  



14  resin is iot required at the time of recovering the member, and also with
respect to the substrate to be Used for processing, a cleaning operation my be
omitted at the time of its Now the present invention willescriin further
detail with reference, to examples andparatis ExaMples but it should be
understood that the present invention is by no means restricted by such
EXamples Main materials used and their abbreviations will be 10 shown below,
RIALS     GR -600) Crosslinked polyrnethyl methaorylate particles having an
average, particle size of 2E pm (ART PEARL OR-600, manufactured by Negami
Chemical industrial CoLtd.) GM-D00S-10: Croeslinked polymethyl methacrylate
idles having an average particle 'ze of 10 nm (GANZ PEARL Gm-loos-lc,
manLlfactured GANZ CHEMICAL CO., LTD GM-50471 Crosslinked polybutyl
methacrylate 20 particles having an average particle size of 10 fur (AZ PEARL
OM-1005-10, manufactured GANZ CHEMICAL CO. LTD.) SOP-150C) Cr sslinked
polystyrene particles having an average particle size or SS nm (Chemisnew SCP
150C manufactured by Soken Chemical Engineering Co, Ltd.) SGP7140C,ic-slinked
polystyrene particles  SOP-100C: Cros _inked polystyrene parr cies having an
average particle size of 25 umsnow SGP-100C, manufactured by Soken SheMical &
Engineering Coe, Ltd,)     2100CPD) Polyethylene particles having at average
particle sizeof 141 iim fliZex 2100,7PE Manufactured by Chem t").11s, Ince)
130) Polyethylene partici s hav.iig at areiage olee of 12,5 pm (CAERI UST
PE-130, manufactured 



by Claxiant in Japan) l0PP-6071 Polypropylene particles Having an average
particle size of 20 pm (CAERIPUDT PP-6071, manufactured. by Clariant in Japan)
LS- 00) Spherical silica pares havin_ an. average particle size of 710 h0.
Manufaorated by r. TOKUYAMA) 2-1-WMAiHydroxyerhyl methacrylat
Teobortyl methacrylare (DIGHT-ESTER. LHX, manufactured by KYOKISHA CHEMIcAL
co, LTD.) Henry], metbacry('{LIGHTSTER BZ, 20 manufactured by KYCHISHA
CHEMICAL CO.; LTD.     mTEGMA: Methoxytetraethylene glycol me cmehhacxYlate
(NI:ester M-90C-, manufactured by Shjnnflamura Chemical Corporation)
MPA) Neopentyl glycol diaory e (LJGRTACFfl 26manufactured by KYOEISHA CHEMICAL
CO., LTD.) Trimethylolpropane triacrylate CKAYABAE TM A, manufactured, by
NIPPON KAYAKC CO.. LTD.)  TPO$ 4, 6enzoyl diphenyiphosphins oxide (Lucitin
TPO, manufactured by SASE)              2-Methy1-1-14-fmethylthi ) phen
morpholinopropan-l-one IRWkCtIRE9O7- manSfactured by eiha Specialty Chemicals)
kt, Dicyclopentenyloxyethyl m thacrylat (QM 57, manufactured by Rohm & Maas)
EXAMPLR 1-1 A curable composition was prepared. by mixing a total is amount of
ino parts by mass consisting of 20 parts by ma8 of TE-200Q manufactured by
Nippon Soda Co, Ltd,   ,2-po1yb adiene-terminated polyurethane methacrylate,
hereinafter abbreviated as 'ciE-20D0" and 15 parts by mass of dicyclotentanyl
diacrylate (EAYAEAB p-5s4 manufactured Is by Nippon KAYAKU CO., LTD.,
hereinafter abbreviated -s "'E-684" as the polyfunctimnal (metb)acrylateb
.(A), and 40 



ts by mass of 2-(112-cyclohexacarboxyimide)ethyl late (ARONIX M-140
manufactured by TOAGOCaa CO., hereinafter abbreviated as "M-140'') and 2S
partsmass as of phenol 2 mol ethylene oxide-modif e-ylate (ARONIX M-101A
manufactured by TOAGOSEI CO, LTD., hereinafter abbreviated as ''1/1-101A") as
the monofunctional (meth)acrylates (B),parts by mass of benzyl dimethyl ketal
(hereinafter abbreviated as "BDK) as the photopolymeritation initiator (C), 2
parts by mass of opropyi alcohol (hereinafter abbreviated as wIPAu) as the
polar solvent (DL 0.2 part by mass of orosslinked  8' pplymethyl mettacrylate
particles having an average, particle si.e of 50 Um {ART PEARL GR-200,
manufactured by Vegami Chemical Industrial Co.., Ltd., hereinafter abbreviated
as GR-28Q') as the granular material (11) and 5. 1 part by Mass of
2,2-methylone-bis(4-methy rtiary butylphenoU (hereinafter abbreviated as ' as
a polyMerization inhibitor. Further, the long/short diameter ratio ofused, was
obtained by an evaluation method shown below. The results r* shownTable 1 - Is
Using the obtained curable composiii of tensile shear bend strength and
married out by the following evalua results are shown in Table 1-2. EVALUATION
METHODS AsLong/short diameterdex for  sheets of the Pyrextisbonded in -
bonding area with a diameter of K mm with a curable composition prepared.
Then, the composition was cured by a curing pp -atus using an electrodeless
discharge lamp (manufactured by Fusion UV Systems Tno.), under a condition of
an accumulated quantity of light of 200) mj/cm at a wavelength of 365 nm,
theaeby preparing a test piece for tensile shear bond strength. The test piece
thus prepared was subjected to measurement of xo tensile shear bond strength
by means of a universal testing machine at a temperature of 23C under a
humidity of SO% at a pulling rateof 10 ram/min" 



Removing Test(' k test: piece for the removing test. was prepared by curing
the curable composition in the same condition as above except that the curable
comPaaitimt prepared was applied onto the above Pyrex glass sheet and bonded
to a blue sheet: glass (150 mm x     .mm x 1,7 mm in.. thickness) as a.
substrate. The be piece obtained was immersed in warm iwwhere 2:$ the period
of time for removal of the Pyrex glass sheet was measured, and the removal
state thereof was also observed,  19 ABLE       (Ft) GR- 200 600 GM-1005-10
ON- 5047 SGP 150C SGP - 140C SGP -100C 2100 a-pr) PE-130 PP-6071 LS -L100 



Long ;nom dIamete 0.90    . 92 0.85 0.85                         



0.93 0.94  0.92 0.80 0.81 Q.96                 



EXAMPLES 1-2 to 1- Curable compositions were prepared in the same manner as in
Example 1-1 except that ra materials of types as identified in Tables 1and
1.-3 war used in compositions as identified in5 1-2 and 1-3. The       recent
of tensile shear bond strengththe removing test were carried out in the same
manner as in Example 1-1 with respect to the cured resins of the curable
compcsitions prepared. The results are shown i Tables 1and 1-3. TABLE  xampl
1n 1-J 



I-'x41-15 1-16    (parts by mass) TE",2000 R-684 20 15 20 15 20 15 20 15 20.
15 iB)parr.s by marc4 M-140 M-101A 40 25 40 25 40 40 25. 40 2B' 



'1:(Parts by mass) BEM ) n 10 1010 10 (D)a by easE ,A      1(parts by mass)
PP-6671 LS-14100 0"2 0:1 0_5   Polymerization inhibitor (pert by mass) MOP
0-, e;" rj. 



.`"- k4.4-4   form 0I 0,1 0.1 0,1 Adhesive. ength (MPaj  10:T. 83 10,8 11.1 66
Time for removal in 7arm water at 60tte. (miri  Removal state*)  60      



film film torn film form ttuu form   form:, The cured resin was removed in the
for o from the glass surfaiCe with nO adhesive residue,  42 COMPARATIVE
EXAMPLES i-i to      Curable composit pns were prepared in the same manner as
in Example 1-4 except that raw materials of tY1-?ea as identified. in Table 14
were used in compositions as identified in 'Table 12. Tbe measurement of
tensile sbe r bond strength and the removing test were carried out in the same
manner as in Example: 1-1 with respect to rhe cured res tns of the curable
contposltions prepared, The results are sbOwnin Table 2-4,  ThBLE1-4
Comparative Example No.  (A)(partm by , massJ TE -2000 R-68 1-1  



1-3  --d       )(Parts by Mass) BE lax Other components (parts by mase) 2
-HEMA MTEGNA Aoryloyi morpholine  0 100 100 70 30 30 )(parts by as) BDK cr- 



5 1.5 1.5        (Pal-, by Mass) TPA_ 2     Polymerization inhibitor (part by
mazz) MDP 0,1 0,1  01  Adhesive 17.S strength(14Ba) 2.0 2.0 B,4,3 



Time for removal in warm watert 80'.'"C(mi- Not temoved 30 30 60 Not
rarnoieci. Ri ste*)  Adhesive residue Adhesive residue Adve; et1ue  ,y*) glass
sive residue: A cured resin tenained on t e, though the glass was removed.  44
EXiAMPLE 1 



The curable cCmpCWtion of Example i-t was applied to a polyethylene
terephthalate (hereinafter..eviated as PET) film of 200 mPi x 200 mn and the
film was bonded to a Pyrex glass sheet0 mm constant load wasapplied to the g
-s sheet by a weight for 10 minutes so that the pressure became 32 kgfcm;',
followed, by curing in the same wanner as in Example I . Thereafter, the PET
film was peeled, and the thickness of the composition cured on the glass sheet
of 150 mm x 150 tiM was measured by a nicrometer at optienel 14 rccrtIon4 of
the. cured composition divided i to 16 sections The ha are shown in Fig, 1-1.
As a result, it was found that substantially a constantickness can obtained,
EXAMPLE 1-18 glass sheet. of 1E0 mm 150 mm x 2 mm an us sheet -Ss used in
Example 1-1 as du bonded with the cirab1e Composition of Example I-1 23 and
the composition was cured in the same Manner as in Example 1-I. Only theLass
portion of this adhesive tebt piece was cut in the. size f 10 mm square by
means of a dicing apparatus, No dropping of the Pyrex glass sheet occurred
during OUtting thus showing goOd proCessability, the adhesive, test piece
having- only the Pyrex glass psttiOn cut Was immersed in warm water $()C,
where y the entire adhesive was removed in 60  45 minutes. In Addition( ten
cut test pieces alter the removal ere arb$trari.ly selected and taken, and the
Pao; side (the aide temporarily fixed with the curable composition) of eacli
tut beet Piece unaa observed by an optical microscope to measure the maximum
width of chipped portions of the glass sheet, and to calculate he average
value and the standard deviation thereof. The results are shown In Tabl A-,
A hot-melt type adhesive (ADF  manufactr  NIKKA SEIKO CO LTD") was heated and
melted at 90C to bond a 150 mm x ISO rffm x 2 ram Pyrex glass sheet. and the S
blue sheet glass used in Example l- l. Only the Pyre s portion of the bonded
test piece was cut in the 



of 10 ram square by means of a dicing apparatus. No dropping of the Pyrex
glass occurred during cutting, thus showing good processahility. The teat
piece was immersed ia in an N-methylpyrrolidone solution for one Say and t cut
testces were collected. In the same manner as in ExaMplecut test pieces after
the removal were arbitrarily selected, and the back side the Side triporarily
fixed with the ht-melt type adhesive) of is eacb cut test piece was observed
by an optical microscope, to measure the maximum '4dth of chipped portions of
the glass sheet, ard to calculate the average value and the standard deviation
thereof. The results are shown in Table 1-S. 20 COMPARATIVE EXAMP1S 1-7      A
150 mra x 150 mm a mm Pyrex glass sheet was bonded with a UV-curable PET
adhesive tape. On Pyrex glass portion or the bonded teat piece was cut_ in the
size of 10 mm square by means of a dicing apparatus. The adhesive tape portion
of the teat piece: was irradiated with ultraviolet rays, to reduce the
adhesive strength, and then cut test piece-e collected. In  48 the same
thanner as n xample 1. -15 ten cut test piecem after the removal were
arbitrarily selected, and the back side (the side temporarily fixed with the
adhesive tape) at each cut testwas observed by an optical microscope, to
measure the maximum width of chipped portions of the glass sheet, and to
calculate the average value and the standard deviation thereof. The results le
1-5,  10A compos& Lion was prepared by 2a total amount of 100 parts by mass
consistinc of 20 iartsmess of TE-4000 manufactured by NIPPON SODA CO., LTD,
(1, polybUtadiene-terminated urethane ethacryiate. hereinafter abbreviated as
'TS-2000") and iS pates by mass of dicyclopentanyl diacrylate (FAYARAD R-684
manufactured by NIPPON KAYAKD CO. LTD. hereinafter abbreviated as "R-684) as
the polyfunctional imetfOacrylates (A)/ and 40 parts by mass of 2 -(
cYcidnexacerboxYjmide)etbyl acrylate (ARONIX M-1 manufactured by TOAGOSEI CO,,
LTD, hereinafter abbreviated as *M_140') and 25 parts by mass of Phenol 2 mol
ethylene oxide-modified acrylate (AEONIX 4-101A manufactured by TOAGOSEI CO,.
LTD., hereinafter abbreviated as s) as the monofinc,ticna.1 fmetrnacrylate
(4), 1.25 parts by mass of cumene hYdroPeroxcPERCUMEL E-80 manutaatured by MOP
cOPoRATtON,heTeinafter abbreviated as aCEP'9 as the  49 organic peroxide (E)
2-parts by mass of is alcohol (hereinafter Ju e\ri a ted aspolar .1clymethyl
age particle size of 



50 gm (ART PEARL GR-200 manufactured by Negami Chemical Industrial Co, Ltd.,
hereinafter abbreviated as 'OR -A0010and 0,15 part by mass of
2,2-methylene-bis(4- nieLnyrt isry butyiphenci) (hereinafter abbreviated as
"MD1") as a polymerization inhibitor. To the obtained compositirt.s by mass of
cobalt, octenate UOCTLIFE Co12, manufactured by s FINE !CT-, hereinafter
abbreviated as "Oct.Con) as t. decomposition accelerator) for the organic
Peroxide, was added to prepare a curable composition. Using the obtained
curable composition, the measurement of tensile :Th.ear bond strength and the
removing test were carried out by the following evaluation methods, The
results are Shown in Table 2-1, EVALUATION METHODS Curing time After
obtainingctfrable composition, the time until. the composition lost fluidity
and became a cured Test.' under a tempera re condit -on of 23*C,cas measured.
Tensile Shear Bond Strength: The strenth was mea ured in accordance with JIB K
6850. SpecifIcally, an iron test piece (SPCC, 100 x 25 x 1,6 twas used a  50
bonded in a bonding area 12,5 mm with a curable composition prepared, followed
by aging for one day untie:, a temperature condition of 23'C, thereby
preparing a test piece for tensile'shear bond strength, The test piece thus
prepared was subjeLsuremest of tensile shear bond strength by means of a
universal testing machine at a pulling rate of 10 mm/min.. Further, a. Pyrex
glass sheetC25 mm Y 25 mma.o mm ipthickness) as used aa an adhexehd, and Owe
sheets of the Pyrex glaSs sheet were bonded in a bonding area with a diameter
of $ mrn by the curable composition prepared, followed by aging for one day
under a tenperarure condition of 23QC, thereby preparing a test piece for
tensile shear hand strength. The. tensile shear bond strengthmeasured in the
same manner as of the iron test piece. tZe'oving Test: A test iete forremoN
Was prepared by curing the curable compositionthe same condition as above
except that. the curable oomPos it ion prepared was applied onto the above
Pyrex' glass sheet and Seeded to a blue sheet glass (150 mm w 150 mm x 1"/ mm
in zhioltn 



as a Substrate, The teS  piece obtained was immerse in warm water0r) wher the
period of time for removal of the Pyrex glass was measured, and the removal
stateTeat- was also observed.     U]! N rt Sri" TiZ"I .. 7z el..... 1010
7'0Z'D  N "itt iil    



s-z Stst OZOZ CU) NT N I  G7'tSZH'I 1 1 sri 5z CU)  I'D1.'0 7'0 , 7'0 133. LI
'ittie-3     
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Ott) N<-1   a H.    '014 aidwexs (Aj (parts by mas) TE-2000 R-684 NPA TMPT-M
HO VIDT-W OVZ-14 (ssew 4q eind) (a) aHO  Ofew Aq s!l-led) (ai  (F) (parts by
mass) Oct Cc  (0) (parts by mass) IPA daw (ssem Aq ilvd1 1oTgv2 t.19111.Atoa 



00Z-15,0 i,asew Aq sad) flei  (uTtfl iamt4 SufinD   fll  WO4  g3ci, r. mica
wITT   at t   -T ,  To; UT +e1 , N til 



wasl W: IIITTT,w'  , SY1 N    , 0 tOe-4 OD film form   0   1 oT T.; .oN
etdmwxs _ r--Ad  hesive strength (MPa) SPCC/ SPCC 



Glass/glass  Time for removal in warm water at 80C (min)  (.41,:?4e":4S
p24,7411aal  S2-2to2 Curable OmPcsiticns wereared in the same manner as in
Exampleexcept that raw materials of as identified in Table 2-1 were used in
compositions as identified in TableThe measurement of tensile shear bond
strength and the removing test were carried out in the same manner as in
Example 2-1, with respect to the curable cctipositions prepared. The results
are shown in Table 2 10 COMPARATIVE EXAMPIJES 2-1 to 2-5 Curable compositions
were prepared Taaalr' in Example 2-1 except that raw materials of types as
identified in Table 2-2 were used in compositions as identified in Table 2-2.
the measurement of tensile shea. bond strength and the removing test were
carried out in the same manner as in Example 2-1 with respect to the curable
compositions prepared. The results are shown in Table 2-2.  TABLE 2-2 omparamp
_ No (A)(parts by ncss) TE-2000 R-684  ,.-i j 1  



.C".} 1       (parts by ms) EZ IBX  40    30 Other corronents -tkalts by mass)
2-HEMA MT8CMA Acryioyl rphol"ne  200  



70 30 70   (Parts by mas CHP 12c 15  I,c H (F)(parts by mass) Oct-Co 15 15 15
(p(Parts by mass) IPA -------  Cs   01 Polymerization Inhibitor 



(part byass) MDP 0,1   0_1  g time  240 63 1.25 ISO dhesive strenoth .1`.
CC/SPCC Glass/glass t28 14,3 . 4.7 3,5 2,2 33 7.3  



ct, tIri Time for removal . n warmwaterat8.0.C. (min)  ,. Not _moved -J.0
'sdheelve residue .o.e'Ye residue 60 hes1ve siaue  Ot remo Removal, .:.e,9
Adhesive residue: A cured resin remained on the s surface, though the glass
was removed.  LE 2 



Usingpunble comtrsition prepared in ExaMPle 2- a, the tte5surements of the
curing time and the tensile shear bond strength, and the removing test were
carried S out in he are manneras in Example 2 except that the temperatiate of
the atmosphere tor curing was changed to loc and 40C. The results are shown in
Table 2-3. The teauts shows curing withput depending on the temperature and
Ukewice show the removability. TABLE 2-3 Temperature of the atmosphere for
curing  0 10 40 Curing time in ---? i 1.1, 0 ("4, H --4 j [ , ,  150 ,..  9.7 



rZe e-4 ____.  .3 Adhesive strength (H Pa) SPCC/SPOC Glass/glass Time Eta:
removal at BO,>C.(mm)        35  25  E MPLE 2 Pyrex glass sheet of 150 mm xmm
2and the blue sheet glass used In Example 27-1 as dummy glass were bonded with
the curable composition prepared in Example 2 --t and the composition was
cured in the game manner as in Example 2-1. Only the Pyrex glass portion  S6
square by means of a dicing apparatus. to dropping o the Pyrex glass occurred
during nutting, thus showing good prccessabiiity, The adhesive test piece
having Only the Pyrex glass port on cut i was immersed in Warm Water at, 'O'C,
Whereby the entire adhesive was r ved is 60 



'minutes In addition, ten cut test pieces after the removal were arbitrarily
seJectetaken, and the back side (the side temporarily fixed with the curable
composition) of each out test piece was observed with an optical microscope,
to measure the maximum width of chipped portions of glas,'and to calculate the
verage value and the standard deviation thereof, The result0 are shown in
.able 2-4,    EXAM3-1 ,TION OF DISPERSED SWOL SENSITIVE WATER-ABSORBING AND
RODUCT OF TEMPERATURE SORBING POLYMER      Ti Part by mass of Thermo Gel R-60
manufacture. KORJIN Co. Ltd. (N-isopropyl acrylamide/acryUc acid oepelymar,
hereinafter abbreviated as SR.. 6O) as the temperatu -responsive polymer C.G)
was di solved and mixed into 50 parts by mass of isopropyl alcohol
(hereinafter abbred as "IRA") as the polar solvent (B) with stirring22'C for
24 hours, to obtain dispersed swollen rhaving a. (G) concentration ciO'SI
(gig). PREPARATION OF CURABLE COMPOSITION           able COMpOS tion was
prepared by mixing a total amour of 100 parts by mass consisting of 30 parts
by mass of TE-2000 manufactured by NIPPON SODA CO.. LTD.
(i2-polybt2tadIene-tentinated Urethane metnanrylate, hereinafter abbreviated
as rTE-2000e1 and 15 parts by mass of dicyclopentanyi diacrylate EAYARAD R-684
manufactured by NIPPON KAYPNKU CO, LTD., hereinafre abbreviated as R-5&4)the
polyfunctmonal  (meth)acrylates, 4arts by mass of 2-(1,,2-
cyclohexacarboxylmide)ethyl acrylars ( -142 manufactured by TOAGOSEI CO.,
LTD., hereinafte abbreviated as ".',T12-14290) and 25 parts by Mass of phenol
2 mol-ethylene oxde-twd' i.ed acryt(ARONIX M-101A manufactured by TOAOCSEI CO
LTD., hereinafter  59 abbreviated as M-10 N) as the monofunct a
(meth)acrylateale parts by mass of benzyl divethyl frets' (hereinafter
abbreviated as naDr) as the photopolymerization initiator0.1 part by mass of 



2,2-methylene his 4-methyl t&rttery butylphenol) (hereinafter abbreviated as
'MDR' as a po1ytueri inhibitor, and 2 parts by mass of the above dispersed
swollen. product (1) (0.04 part by mans as 03), and 1.94 parts by mass as (D))
Using the obtained curable 10 composition, the measurement of tenIle shear
bond. strenqth and the removing test were carried out by the fcl1owin
evaluation methods. The results are shown in 3-1 OR METHODS as        Tensile
shear bond strength. The ewaluacion was carrIed out in thee manner as in the
method disclosed mple 1-1.       Removing test.: The evaluation was carried
dut in the Same manner as in the method disclosed in Example 1-    Si- PEES
3-2 to I Curable compcsitprepared in the same manner as in Example 1-1 except
thatthe dispersed swollen prodepared in Example 3 materials of tpes as
identified in Table 3l were used         ositions as identified in Table 3-1
The measurement of tensile shear bond strength and the removing test- carried
out in the same manner as 3J1 Example 3-1, with restect to the compositions p
The results are shown in Table 3-1. COMPARATIVE EXAMPLE 3-1            ble
composition was prepared in the same manner as in Example 3-1 except that raw
materials of typea as identifIed in Table 3 were used in a composition as
identified iThe measurement of tensile shear bond strength and the removing
teat were 



-ied out in the same manner as in Examplewith respect to the curable
composition prepared. The results are shown in. Table 1-2.  XAMPLE ,
Comparative Example No. 3-1 (B)  HZ 40 60  'Other Comoonelparts by mass) 1
2-HEMA MTEGMA Acryloyl morEholine (C) (parts by mass') BDK  TPO
1Po1Ymerisatim anhibnor 1 (part by mass) 1MDP0,-1 rAdhesive, strength (MPa)
...  4 ltime for removal in w4m,' ,Not removed 



;water at 80<lC(min) ". 'Removal state')   * ) Adhesive rer due' lass surfacee
th A cured resin remained on the he glass was removed.  EXAMPLES 342 and 3-13
Using the curable compositions of Examples 1-4., removing: tent Pisces were
prepared in the sal" manner as in Example 3-1, and the removing tests, were 10
carried out by changing the teeceratuTe ot: warm water to       SO*C, 60'C and
7ee- the results are shown ih Tabl 3-3. The results show removability at any
temperature. TABLE 3-3   1 Curable cornpostton Te.uperature of warm  water
(*C)  40 50 60 70 ,E'caDpt 3-12  



EXample L3-13  Eip1e 3 1 Example Removal 326 time(min) 141
time(man)_I_....-... -  20    6, ,     the blue sheet glass used i Example 3-1
as dummy glass were bonded with the curable composition of' ample 3-1 and the
composition was cured in the same mariner asan Exampia 3-1, .0n].:y the
:pyiHex glass./p*tfoil.at the adhesive test piece was cut in the size of 10 mm
square by means of a dicing apparatus. No dropping of the Pyrex glass occurred
during cutting, thus showing good processability. The adhesive test piece
having only the        glass portion cut was immersed in warm water at 80C
whereby the entire adhesive was removed in 6a minutes. In addition, ten cut
test pieces after the removal were rbitrarily seleereia and taken, and the
back is side the sidedrarily fixed with the curable 



composition) of each cut test piece was observed with. optical microscope, to
measure the maximum width of chipped Portions of glass, and to calculate the
average value and the standard deviation thereof. The results 20 are .11ownhie
3-4.   ti tP tzs Re   111        II       



EXN4PLE4-1        curable: composition was preparsd by mixing total amount of
100 parts by mass consisting of 20 parts by mass of TE-2000 manufactured by
NIPPON SODA CO LTD. -polybutadierie- terminated urethane meth hereinafter
abbreviated as 'TE-2000") and 15 parts by mass of dicyclopentanyl diacry
tetKAThflD R-60.4 manufactured NIPPON KAYAKU CO., LTD., hereinafter
cyclohexacarboxyimideiethyl acrylate (TO-1429 manufactured by TOASOSET CO.,
LTD., hereinafter abbreviated as "70-1429") and 25 parts by mass of phenol a
mol -ethylene oxide-modified acrylate (ARONIX M-101A manufactured by TOAGDSRT
CO. LTD.ereinafter abbrevia 'd as 'M-101M) as the monofunctional 



hteth)acryla_(B), 10 parts by mass of benzyl t4imethyl ketal. (hereinafter
abbreviated as "BDK") as the photopolymeriza ion initiator (C), 2 parts by
mass of isopropyl alcohol thereinafter abbreviated as "IPA") as the polar
solve(D), and 0.1 part by mass of methylene bis(l-methyl- 6 tertiary
butylphenol) (hereinafter abbrev latad as 1)010P") as a polymerization
inhibitor. Using the obtained curable composition, the 2s measurement of
tensile shear bond stt-enqth and the removing test were carried out by the
following evaluation methods. The results are shown jn Table 4-1.  66
EVALUATION MET Tensile shear bond strength The evalua' n was    tied out in
the same tnannet as in he method described in Example 1-1. Removing se.The
evaluatIon wa carried out same manner as in le method described in example The
surf aces of ..),r-ex glass sheets and !slue sheer glass to be coated with the
adhesives, were preliminarily subjected to blast treatment, so that the
surface roughness (RMax) became 1 pm. here, the surface roughness CRMac). wee
measured by A styluS, surface roughness Meter in accordance with the surface
roughness measuring method of jiS B06t51.  6 '7  fl!-fl N 0 t.:1 -ttIC IN , '
.    II 
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r 113,104 r wao; [wiTa  t tsZ T-t'slaurexa (A) (parts by mass)' IS-2000 20
R-684 I 15 '  (B) (part s by mass ) ! TO-1429 40 M.-101A D) IPA (bp 82*(11) I
2   (C) (parts by mess) 1 -7  [Polymerization injnbltc-r {part by mass ) MEP 1
0.1 r-- Adh;ivestrengi-h ---7- ----- - -- _ (MPa) I 11,6 i  1 [Tie for -
"removal in I , warm water at 80*C 1 20 



1 1 '  (mipi  ___4  Film Removal state   form  I  EXAMPIPS 4-2 to 4 Carable
coupo.Iticms were prepared in the sirne as in Example 4-1 except that raw
materials of   pea as identifIed in Tables 4-1 and 4-2 were used in
Pompositipng ag idenrified in Tables 4-1 And r4 Thth      ect to the
c4btth.e.c4. parable compositabse the me&surefljC.nt. Of tensile shear bond
strength and the removing test were aarried out in the same manuer aa in.
8xaple 4-1, The results are shown in 'Tablesand 4    COMPARAT PIE
EXAMPI4-1.anci 4-2 Curable compositions were prepared in the same manner as in
Example 4-1 except that raw mate: ials of types as identified th Table 4-3
were used. in compositions aa identified in Table 4-3. With respect to'   e
obtained curable odmPeeitsons, the measurement of tensile, Shear bond strength
and the removing test were carried out in the name manner as in Example-4-1-
The results are shown ui Table -3 14 TmBLg 4-3 nmparative Example No.j  4-.1
20 15 



4-2  (A)loarts by mass) 1 TE-2000 R-684     ) TO-1429 NI -101A BZ TX   40 60:.
YD)(parts tv).mass) IPA  1 in I J in Other compunents (parts by mass) 2-HEMA
MTEGNIA Aorylbyl mos hol Inc )40erhs by ..lass 



BDK TPO    Polymeri aen ,bitor (part by mass) MOP 222_22. Adhesive strength
()1Pa.)  0,1.  11,9 0.1  10.5 Time for remOvel in wart water at 80nC (min)  -
Not removed Not -removed Removal state **)I    **) Adhesive residue: A cured
resin glass uxface thoLgh the glass was    -ned on th moved. 



"AAPLES8 With espect to the curable commas tions of Examples to 4-4 the
measurement of tensile shear bon strength and the removing test were carried
out In Lh    le manner as in Example 4-1, except that the pressure as
conditthn. in the blast treatment was changed to        e the turfae
rouahr'eas of the stntzcet Pyrex glass sheett and blue sheet gists to from 15
pm to 50 xm The results are shown in Table 4-   1 e zLE-tri 97,-t  0 in N ei
c) un c) flH am r- Q41 - 0 uq cis N 01OT I Ot , I _ 



, OS0S v , O I'I7-- , __I_i 107.'01.'0 1  24 I 21 20 subst I subst aubst  in
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I 6 I It F-74sqnsi- " tt' mfcl 81-thang 51:STI 1t'd9-E OtCt000E-21. (sewSq.
sq.zwe.P.,flfl  ,  (B) (parts by mass) T0-1429 I 4C) 40 Is-101A     25  25 (n)
(parts. by IPA (bp 82/I'C) 2. ' Ethanol (bp 78e6,4) 2 ' Methanol (bp 65eC ) 1
n-Eutanol I (bp, 83 to  118C) (C) (parts by mass) i Bra 10 10 TPO 1-907 : , I.
1  , 3 31 _ ii,Iolyiner / ma ... 3. i ca I ' - +- ' --  , 



inhibitor (part by mass) i 1 ?CP  %0.1 I0,1 1 .- - - -4 - I ----- Surface
roughness of i is i lc I substrate I.Pra) 1 f_ 84tII t ' TT / P5 \ aiLisattpw
fr-__ Time f tar removal tri' warm water at SVC 24 21 (min)  f- 1 heti/loyal
state**,' subst subst   EX PEES 4-20 and COMPAPATIVE EXAMPLE 4-3 Using the
compositions of Example 4-1 and Comparative ExaMple 1-5 respectively, test
pieces for the :removing test and for the measurement of tensile shear 5 bond
strength we prepared by curing the curable tomoositions by mns of a cimq
apparaSuS tzein9 a; electrodeless discharge lamp(manufactured by Fusiati NV
System Inc") under different _ccUtulated light quantities of 500, 1000, 200.0
and 4000 mJto:e 10 wavelength. of 265 nmExcept for such changes, the surement
of tensile shear bond strength and the ng test were carried out in the same
manner as in pie 4-1 The results are shown in Table 4-5. --- 



Curable 4 compos4 tion Accurcuaated 'init. --aa- quantities (mdloti) -- 500 1
CO 200C 4000 Example 4-29  Compere- 1.tive rExample '4-3 Example Compere- tive
Example 1-54 . _ Adhesive strength (MPa) Removal time Omin)  10 a 



10.5 II , J 10- 10  9.E Not retoved    0 _ 0 _ i......_ 20 12 3 Not removed
Adhesive strength 



(NPa)  Removal __ timetali      the temp&of warm Water to 40C 504C, and 70')C,
respectively. The results are shown in Table 4-e. The results snow the
removability at any temperature. TABLE 4-6  Curable composition No Tewpex
itute of warm tCC) 40 50 68 r 5 70 84 ExamPle 4-30 



Eanple 4a' Rcnral time(mini --, 3..e    Kxampie 4-31 -1 ample 4-7 Removal
time(min)   14399 70  EXANPLE -            ex: glass sheet of 150 en x ISO mm
2 mm and the blue sheet glass used in Example 4-1 as dummy glass were bonded
with the curable composition in Example 4-1, and the composition was ctired in
the same manner as in Example 4-1. Only the Pyrex glass portinn of the
adhesive test piece was cut in the size.of 10 mm square by means of a dicing
apparatus. No dropping of the Pyrex glass occurred during cutting, thus
snowing good processability. The adhesive test piece having only the Pyrex
glass: Portion cut was immersed in warm water at 604C, whereby the entire
adhesive was removed in 60  anutes. In addition, ten Cut rest piecesthe
removal were. arbitrarily s lected and taken, and the back side (the side
temporarily fixed with the composition) of each cut test piece was observedah
optical miCroscote to measure the maximum width of chipped.  portions of q1sa.
and to calculate the average fliu. a the standard deviation thereof, The
result- are shown Table 4-7.  



FLE 4-31 and COMPARkTIVE EX PLES 4-4 and 4-5 Using the curcomoositic s of
Example 4i: and comparative Examples 1-4 and lof them was cur in a shape of 30
mM x 10 mm 1. mm by means of a curing apparatus using on electrodeless
discharge lamp (manufactured by Fusion UV Systems Inc.) accumulated quantity
of light having a wavelength of 265 nm being 4,000 raJ/cm!initial weight of
such a  cured It.08.1T1 water curd resin  was measured, end then t was immers(
4 for 24 hours whereupon the weight of the 'measured. The swelling degree of
each  curable composition was calculated by the formula, Ewe imme degree (%)
-Cweight of the ccred resin after initial weight of the Cured resin)/initial
of the -d resin) x 100x The results are show( in Table 4-8. As result, it was
found that ea compared with the curable compos , on employing a hydrophilic
crylate as in the 'ampere curable composition of Example 4-1 degree evex when
immersed in water acercel!cted by e.g. water to ABLE 4-8  INDUSTRIAL
APPL.ICARILITY 



The curable composition of the present Invention has a normal teMperature
curability and a photon-arable property by virtue of its composition and is
curable with   sable right or nit' violet rays, and tha. cured r thereof shows
a high adhesive strength without being affected by cutting water, and thus
provides the effeots of inducing little disnlacement during processing of a
member and readily obtaining a member excellent in ia dimensional accuracy.
Purthernore, it Is characterised in. that it loses the adhesive strength shen
contacted with warmhereby Th bonding strength b members oreemember and a jig,
will be reduced so that the member can be readily removed Therefore, it is IS.
industrially useful as an adhesive fer temporary fixation of optical lenses,
prisms, arrays, silicon wafers, semiconductor packagin9 parts, and So on.
The method for temporarily fixing a member accord ;.9 to the present
Inver.tion uses the ahnve-MeUtioned 20 characteristic composition, whereby it.
Ie unneceasary to use an orqanc solvent., 'which used to be neededthe
conventional technologies, and itexcellent in the working efficiency- since
the cured resin can be recovered in the form of a from e member.  2Ssclosures
ofsa Patent.  Augnst a. 2905, Japanese Patent Apti NO. 2005- 219987 filed on
August 22, 2005 and Japanese Patent Application No. 2905-278984 filed on
septetiber 27 2005 including the specification, claims, drawings and summary
incorporated herein by reference in their ehtiretiee.  80 Claims:    1. A
method for temporarily fixing a member, which coin-prises temporarily fixing
the member with a curable composition comprising (A) a polyfunctiomd
(meth)acrylate, (B) phenol 2-mol ethylene oxide-modified acrylate, (C) a
photopolymerization initiator, (D) a polar solvent, and (H) at least one
granular material selected from the group consisting of polypropylene
particles, crosslinked polymethyl methacrylate particles and crosslinked
polystyrene particles, processing the temporarily fixed member, and 



immersing the processed member in warm water of from 30 to 90 C.,
thereby removing a cured resin of the curable composition.    2. The
method according to claim 1, wherein each of (A) and (B) is
hydrophobic.    3. The method according to claim 1, wherein (D) is at
least one member selected from the group consisting of water,
methanol, ethanol, isopropyl alcohol and n-butanol.    4. The method
according to claim 1, wherein (H) is spherical.    5. The method
according to claim 1, wherein (H) is at least one member selected
from the group consisting of crosslinked polymethyl methacrylate
particles, and cross-linked polystyrene particles.    6. The method
according to claim 1, which comprises from 1 to 50 parts by mass of
(A), from 5 to 95 parts by mass of (B), from 0.1 to 20 parts by mass
of (C) and from 0.1 to 10 parts by mass of (D).    7. The method
according to claim 1, wherein the curable composition contains from
0.5 to 10 parts by mass of (H).    8. The method for temporarily
fixing a member according to claim 1, wherein a substrate is used for
temporarily fixing the member, and the cured resin remains on the
substrate when the cured resin is removed.  81   9. The method for
temporarily fixing a member according to claim 8, wherein the surface
roughness (RMax) of the substrate on the side facing the curable
composition is from 10 [Lin to 50 um and is larger by at least 10 [tm
than the surface roughness (RMax) of the member on the side facing
the curable composition.   10. The method according to claim 1,
wherein the member is a UV transmitting material.   11. The method
according to claim 1, wherein the member is crystalline quartz,
glass, or plastic.   12. The method according to claim 1, wherein (H)
is present in an amount of 0.1 to 20 parts by mass per 100 parts by
mass of the total amount of (A) and (B).     






