DESCRI PTI ON Cl JRABLE COVPCOSI TI ON AND TEMPORARY FI XATI ON METHOD MEMBER USING | T
TECHNI CAL Fi ELD The present inveti relates to a 'nmethod for tenporarily fixing
a nmenber in processing of various to nenbers, and a curabl e conposition and an
adhesive suitable for the fixation. Mre particularly, the present invention
relates 1-0 a nethod for t fixing an optical nenber e.g. at ordinary tenp
processi ng the nenber, a curable adhesive suitable for the nethod and a
curabl e conpos twhich fates renoval of the nenber. $ACKGRcnWD ART Two- si ded
tapes and hot -nelt type adhesives at used 20 as adhesives for tenporary
fixation of optical |lenses, arraYP:. Silicon wafers, sem conductor packagi ng
and sO on, and nenbers bonded or |amnated with use of these adhesives are cut
ihto a predeterm ned shape, followed by renoval of the adhesive to produce V.;
processed nmenbers. Wth respect to the sem conductor packagi ng parts, for
exanple, 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 fromthe par
pnrtherme, in the case of the hot-nelt type adhesive, nenbers are bonded
theremth and heated t0 | et the adhesive penottate into their- interhpacei and
then the nenbers are cut into desired parts, followed by renoval of the
adhesi ve in an organic solvent. Howevcase of the two-sided tape, there- were
problens 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
= inpossi ble to separate the tape wthout heating at 1G0C or nore: 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 WV transmttance.
In the case of the hot-nelt type adhesive, it could not be effective in
bondi ng wi thout heating at 101"C or so nore, so that there wasxiction on the
menbers to he used. Furtheral orewas necessary to use an organic



solvent in renoval of the adhesive,, and washing steps with an aJkali sol vent
and a hal ogen type organi c sol vent were cunbersone and al so problematic from
t he vi ewpoi nt of working envixonnents. In order to overcone these drawbacks,
hot or heat-curabl e adhesives for tenporawere proposed Wi Sh cnnt-ian a

wat er - sol ubl e conpound OUt, - 04. 44 water-sol ubae vinyl nononer.. These
adhesi ve conposatio. s delved the prbblembfthe renovahi.iity in water, but
they .ttilithAd. prbblens, that the adhesive strength was itm in fixation of
t*tte and that thebers after being 'out had poor dtnendipeal: accuracy.

Furt hernore, adhesives. fort tenporary firatibd wsre proposed which had. ..
adhesi ot aMproved' with. use at a spesifig, highly hydrophilic
Cartn.).4Crylate, and al so had renovability inproved by swell.lig end partial
di nsol ut abda 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 antaudt of water,
Therefore, .a Paired resin is of the above hahl ynydrbnhal .ait conposition
swells to become t soft during the PUttidga WI ebbly higher dibendi odal.
accuracy 'cannot. be rohteved. the cured resin' 41SSO Ve4 in part

remai nsre?idu4.1,. adhesive O . the nenbers after the renoval, which paused.
A. 24 147.014m in appearance.. In addition,, in the base. of

phot ocur abl e. dhd4ivea:t- there is A pr6b.10M til4t. the material or tethers
to be: processed isto d' aaterial 'which trandm light; such as ultraviole.t
lights and a: Material not 25 transtusdch as anmaterial ed .plastic nateot
014.14.-k07.1,,"a be0" Further, heat -cutahle adheves such as epoy teins

regquue. a rig appatatU in man cases and thus save a probl em such that
it takes time for curing, and further |abor saving, energy saving and
shortening of the working tinme are required. (cf Patent Docunents i, 2 and 3),

Pat ent Docunent 1. JPAG6-116S34 Patent Duos st 2: A3 Patent Docunent-226641
DI SCLOSURE OF THE | NVENTION is OBJECT TO BE ACCOVPLI SHED BY THE | NVENTI ON
order to inprove the dinensional accuracy ot the



cuttingl a photocurabl e adhesive is desired,is hydrophobic, high in adhesive
strength, excellent in rerovahiiity in water, free ot an adht |a residue on
the nenbers after renoval, and enviro excellent in working. The present
invent..,el conducted extensive studies to solve the above problens in the
plt-icr art, an as a rest. have foundposSi ble to acconpllsh the above object
by using a conbination of specific hydrophobic 'Ineth)Acryl nononers, based on
the foll owgfindinge 'is) to (d)t (a) It is ossible to obtain a curable
conposition b:vtng high adhesive strength and e>cel lent renovability in warm
wat er by adding a hydrogel swelled with a. polar solvent, to a copol yner made
of a specific tonparatarereponsive polytnet to an extent not to inpair the
possible to ble conposition Which is curable at ordinary tenperature and has
hi gh adhesive strencith and renovability in warmwater, adding a polar organic
sol vent, an organi c peroxide and a deconposition Melerator for the organic
per oxi dae is possible to obtain a curable conposition having high
adhesive strength and excellent renovability in warmwater, by incorporating a
spec' pol ar organic. vent and a specific granular materiaU and (di it is
possabl e to obtain a curabl e conposition ring high dhesive strength and
excellent renovability in warmwatere by adding a specific alcohol to such an
extent not to inpair the adhesive property. MEANS TO kTOVPLSH THE OBJEct

The present invention provides the toLlcWng::: 1. A curable conposition
conprising Ch.) pelyfunotion 1 (neth)acrYlate, (B) a nonofrinctioral
tl)acryla(0) a photopol ynerization Lnittator anc fD) a polar aol curable
conpoodt don conprising (A a polyfunctiona freth)acrylet(Bl a noncrie |

(meth) acrylate, 03) a polar solvent,(E) n organic ,, peroxide,a deconpositi oi
accel erator for the organic peroxide, a, The curable: onpcsition according to
t he above 1 or



wherein each of A)d ()phobic, The curabl e conposition according to any
one of the above 1 to 3, wherein (D) is at |east one nenber selected fromthe
group consi sting of water, nethanol, ethanol, isopropyl Al cohol and n-butanol,
5t abl e conmposition according to any one of the above 1 to 4, whch farther
cont ai nsa tenperature- responsive polyter and/or a cupolyinmer of a

t enper at ur er eeponsi Ve polyner. 6. The curabl e conposition acccrdin] to the
above S. whereinpolynmer of at |east one nmenber selected fromthe group
consisting of an Nl kyl hneth)acrylam e deriatave a nitrogen-containing eye'
nmononex and a vinyl group-containing amno Acid, and/or (b) a copol yner
conprising a vinyl nononer and at one nenber selected fromthe group

consi sting of an Nal kyl (neth)acrylam de der.', a nitrogen-containing tycide
nmonomer and A:roup -containing amno acid. 7. The curabl e conposition
according to the above S, wherein (G is a copolytier conprising an N-al kyl
{met h)acryl em de derivative, V.inyt nononerhaving a oup, and a vinyl nononi ar
copol yneri zabl e therewith. 8. The curabl e conposati on accordi ngthe above 6 OT
25 7, wherein the Meal k(met h)acryl am de derivative |sopropyl acrylam de, 9.
The curabl e conposlin to the above 5, wherein Cis a copolynmer conprising N
sopro acryl am de, diacetone acxylam de and acrylic acid/or a copol yner-
conprising N i.sopropyt.acrylam dep acrylam de and acrylic acid. 10. The
curabl e conposition 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 (O 11.
The ourabl e conpositlon according to the. abcmto. ein (A is pherical.

The curabl e conmposition according to the above. 10 or llwherein (2)at | eaat
one neuter selected fromthe group consisting of cro slicked pol ynet byl

met haaryiat..e particles, COS51i & pol ystyrene particles and spherical silica
particles, Is 13. The curable conposition according to any one of the above ,
3 and 4, which conprises from1l to so parts by nass of (A fromb5 to 95 parts
by mass of (2), fromO0.1 to 20 parts ..mass of) and froma,1 to 10 parts by



maa.s of (D) 14, The curtle conposition according to any one of the above 2
to 4 which, conprises from1l to 50 parts by nass ot A) from5 to 95 parts by
mass of (-21, from6.1 to 10 8 by mass of (D), fromO0O-5to 10 parts by
mass of and fromOl to 10 parts by mass of (F), 25 15 The curabl e conposition
according to atri one of the above 2 to 4 and 14, which conprises aquid
containing k e (2) and (E), and a second liquid containing (A),) and (F),
andeither one or both tha first and second |i uids contain 1D), 6. The
curabl e conposition according to any one of the above 5 to 9, which conprises
100 parts by ilass in total of (A) and 1B fromO0,1 to 20 Parts by mass of (O,
from to 20 parts by mass ot. (,D) and front 0,001 to 10 parts by mass of
(@, The curable conposition according to any one of the above 10 to fl which
further contains fromO St: 10 ic paxts by mass of (H, A process for
produci ng the curable tenpos 'o. as defined in any on of the Above 5 to 9:and
| e, which conprises preparing a mxture of (@ an 1D), and then, adding and

si mul taneously mxing 1A, (B) And (C) to the above m xture, 19. An a dbesive
made of the curable conposition as defined in any e above 1 to 17. A
structure tenporarily fixed by nmeans of the curable mmposition as defined in
any one of the above to 17 A rnetbod. for tenporarily fixing a nenber, which
conprises tenporarily fixing the nmenber by neans of the curable conposition aa
defined in the above 14 or 15 rature of from-10r. to 40



A method for tenporarily fixing a triether. which conprises tenporarily fixing
the nmenber by neans of the curable conposition as defined in any one of the
above' 9 to 171 proc essing the tenporarily fixed nenber and nmersina the
prdcessed nmenber in wermwater of from3 to 90"4C, thereby to renove a cured
resin,of the curable conposition. 23, The nethod for tenporarily fixing a
menber according to the above 22, wherein a substrate is used for tenporarily
fixing the menber and the cured resin remains on the substrate whenresin is
removed. 4 The nmeehod for tperrt fixing a nenber cicCOnng io to; the above 21,
wherein the surface roughness (RMax) of the substrate on the side facing the
curabl e conposition is from10 umto 50 imand is larger by at |least 10 um
than the surface roughness igatO of the nenber on the side facing the
curabl e conposition. 15 EFFECT OF TIW | NVENTI ON The curabl e conposition
of the present invention ordinary nperature-curable or photocurable hy virtue
of its conposition and is cured with visible light or ultraviolet rays.
Therefore the conposition of the present inyention is considerably superior in
| abor savi ng, energy saving and work reduction to the ‘onal hot-nelt
type adbeeives, furthernore, the cured resin of the conposition shows "a high
adhesi ve strength wi thout being affected by cutting water or the Like used in
procesflng, and thus provide,s an effect that displacenment is Unlikely to
occur dunrg pncessing of a menber and It is thus easy to obtain the
snber excell ent endal accuracy. Fur ernmore the. cured resin has a feature
of toe thee strength through contact with from 13S to 90C, whereby the bondi ng
strength between renb re or between a nenber and a jig will be reduced to
facilitate recovery of the terrber ..As conpared with the cony litional
adhesives, it provides an excellent effect that it is unnecessary to use an
organi c solvent: which is is expensive, is highly conbustible or generates a
gas harnful to human hod. Furthernore, in the case of the curable co
ition within a sPecific preferred conposition. range, the cured resin swells

t hrough contact with warmwater of from30 is to 90C, and is recovered in the
formof a filmfromthe nenber, thereby providing an effect of ekcellent

woi kabi it Since the tenporary fixation net ift o the nmenber according to
the present invention uses the conposition |osing the adhesive strength

t hrough contact with warmwater of from 30 to 90C, as described above, it. is
possi ble to recover the nenber sinply through contact wwth warmwater, and, as
conpared wit conventional adhesives, provides a signiflcant effect as that it

i S unnecessary to use an organic solvent which is expensive, is highly
conbusti bl e or generates a gas harnful to human bodi es. Further, in he
preferred enbodi nent of the present inventon thee resin of the curable
conpoition can certainly be renoved fromthe nenber, whereby the processing
efficiency for the nmenber can be sUbstantia |y inproved.



Wth respect tle tenperature of the warmwater: there is no technical
siqgnificncedefine the upper _Limt, but, fromthe viewpoint of operation
efficiency, ib is prefetably from30 to 9re, BRI EF DESCRI PTI ON OF DRAW NG
Fig. 1-1 shows the results of measu enent of the ckneeS distribUion of a film
cf the composition according to Exanple BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON The pol yfunetional (neth)acrylateto be used in the present,
invention may be a pelyfilne (nethlacrylate oliooner/Pol Yner having two or
nore (neth)acryloyi groups at termnals or i side thains of the

ol i goner/ pol ynmer, or a nononer having two or nore (neth)aeryloyi groups, The
pol yfunuti Onal (neth)acrylatoliripolynmer may, for xanple, be | 2

- pol ybut adi ene- ter 4n ted urethane (necryl ateE-2000 or TEA-

manuf actured byCO., LTD..}, its hydrogenated product (e.g. TEA-1000,
manuf ac, . ured by NI PPON SODA CO. LTD.), 1, 4-polyhutadi ene-term nated Urethane
(meth)acryl ate (BAC- 415 manut actured by OSAKA ORGANI C CHEM CAL | NDUSTRY LTD.),
pol yi soprene-term nated (neth)ac ylate, polyester urethaneeaeth)acryl ate.

pol yet her urethane (neth)acryla e, poly (nmethlacrylate, or his A type epoxy
Uset h)acryl atei (e Di scoat 0540, manufactured by OSAKA ORGANI C CHEM CAL

| NDUSTRY LTD,, - or Mspoat VR-71, manufactured by SHOM HNGHPOLYMER CO LTD.)
A bifunctional (math) crylate nonorer may for exanple, be 1,3-butylene glycol
di (neth)acryl ate, be tandi (nmeth)acrylate, dHreth)ac vista, 1,9-aoranedl ol

di (nmetb)acryl ate, neopertyl di(meth)aorylate, 2-ethy4-2-butyl-propanedi el

D ant h)acryl ate. neopentyl glycol -nodified tr4rnethyl ol propane

di (net hacryl ate, stearic acid-nodified pentaerythritol diacrylate,

pol ypropyl ene gl ycol di (n)acryl at?2, 2-bis(4-(nmeth)acryl oxy di et hoxyphenyl)
propa. ne 2-bis4-(.eth)acrelcxy propoxyphenyl)propane or
2,2-bia(4-(nmeth)aoryl oxy tetraetboxyv nyl)prop rifuactional eth)acry. Late
nononer exanple, he trinmethyl ol propare tri (neth) &c me or

| st Amet cryl oxyet hyl | i socyanerate. A tetrafunctional or higher -a (nteth)
nononer may, for exanple, be pentaerythritol oxy



tetra(neth)ecryl ate di pentaerythritol pentatneth)acrylate or di pentaexythritol
nexa( et h)acryl ate, . (A) Is nore preferably hydrophobic. if it is
soluble, the cured resin of the conpcsitioa may swell during cutting, to cause
di spl acenent and degrade tachi ning accuracy, such bei ng undesirabl e However nay
be hydrophilic unless the cured resin of the Le' conposition significantly
swells or dissolves in part with water. The anount of SA.)to be added 18
preferably from1l 50 parts by nass, particularly preferably fromto 30
parts by nass, per 100 parts by mass of the total anmpbunt is of (A and B). If
it s at least 1 part by mass, the renovable nature of the cured resin of the
curabl e conposition fromthe adhe(hereinafter referred sinply as kfthe
removebilitt9 will be sufficiently Inproved when the cured resin is imrersed
in warmwater, at!the cured resin of the Curable conposition can certainly be
renoved in the formof a filmOn the other hand, when the anount 1.8 at nost
SO parts by mass, the initial adhesion can be naintai ned w thout
deterioration. The nonofunc onal (r)th)acrylate nononer (.13) may, to
exanpl e, be nethyl (meth)acrylates ethyl mth) acpropyl (neth)acrylate, butyl
eth)acrYl2 -ethyl hexyl (nmeth)acrylate isooctyl trieth)a Tiateodecyl
(nmeth)acrylate 1 turyl (nmetWacryl ate, stearyl neth)acryistee phenyl
(meth)acryl ate, cyclohexyl (nmeth)acrylate, dicyclopentanyl (neth)acrylte,

di cycl opent enyl (Theth)acryl ate,

di cycl opent enyl oxyet hyl (tnet h)acryii atei 5cbcJnlyl (oeth)acryl ate, methoxyl abed
cycl odecatriene (neth) dcryl ate,toxyethyl (neth=actylate, 2- hydroxfltropyi
tet. hacryl ate, 3-hydroxypropyl (nethjacryl ate,toxybutyl (nethiaarvlate,
tetrahydrofurfuryi (neth)acrylate, 2-hydroxy-3- PhencxYProPYl Cmathl acrYl ate,
gl YcidYl (neCh)acryl ate, caprol actene-nodified tetranydrefurfuryl

ri aet h=acryl afe, 3-chl oro-2-hydroxyprepyl ineth=acryl ate,

14, Ndi met hYl anacet hyl (et h=acryl a& N, N-di et hyl alnt Pcet hyl ineth)acryl ate,
t-outyl am noethyl (.eth) acrylete, ethonicarbonYlnethYl (neth)acrylate, phenol
et hyl epe oxi de-nodified acryl ate, phenol (2-nol ethyl ene oxi de-nodified)

acryl dte, phenol (4.-nol ethyl ene oxi de-nodified) ace paracunyl phenol ethyl ene
oxi de-nodi fied .20 acryl ate, nonyl phenol ethyl ene oxi de-nodified acryl ate,
nonyl phenol (4-nopl ethyl ene oxide-nodified) acrylate, nonyl phenol (8-nol

et hyl ene oxi de-nodi fi ed) acrylate, nonyl phenol (2,5-AM propyl ene

oxi de-nodi fied) acrylate, ?-ethviheri carbitol acrYl ate, ethylene

oxi de-nodi fied 25 phthalic acid (meth)aayl ate, ethyl ene oxi de-nodified
succinic acid (nmetNacrylcitetifluctoethyl (neth)earYl ate acrylic acid,

nmet hactylic acid, maleic.



15 acid, tumaric acid,' boxy-polycaptol actOna (nsno(math)acryl ate, phthatic
aci d nonohydroxye y (neth).ecrylate, (math) acrylic acid dimr, 5-
(meth)acroyl oryettyl hydrogen sucoinate, or 1- (math)acryl oyl oxyal kyl

hexahydr opht hal i m de. Li ke the above (A), (F) is nore preferably

hydr ophobic, if itwater-soluble the cured resin of the curable conposition ney
swell during cutting, tLI cause, displacenent and degrade Machi ni ng accUracy,
such ac bei ng undesirable. However it can. ba hydrophi Uc unl ess the cured
resin of the curable conposit.on significantly swells or dissolves in part
wth water. The amount of (B) to be added is preferably from5 to 95 parts
by mass, particularly preferably0 to 80 parts by nass, per 190 paTts by nass
of the total anmpbunt of (A) and (13) Wien it is at least 5 parts by nass" the
initial adhesion can be maintained without deterioration. and when it is at
nost 95 parts by mass, the renovability can be secured, and the cured resin of
the curabl e conposition can be renoved in the formof film The adhesi on
to a metal surface can be further inproved by incorporating, to the above

bl end conposi,. of (A and (8), a PbcaPhate having a vinyl group or a
(mat h) acryl group, Such as (math) acryl ayl oxyethy acid phosphate, ddbutyl 2
-(meth) acryi oyl oxyet hyl acid phoaphate, dioctyl 2 -(neth)acryl oyl oayet hyl
phosphates 1E, diph y' $ 1lneth) acryl oyi o>yethyl phosphateor Oneth
acryl oyi oxyet hyl pol yethyl ene glycol acid phosphate The phot opol ynefi Zati on
initiator (A is incorporated in order to effect sensitization with active
rays such as visible light or ultraviolet rays to enhance the pbotocuring
property of the conposition, and can be one of various known

phot opol ynexi sation initiators "pacifically, it may, for exanple, be
benzophenone or its derivative; benzZyl or its derivative; anthragui noa
Oderivative, benzoin or a bensoin derivative such as, benzoin nethzoin ethyl
et her, henzoin propyl ether, benzoin isobutyl ethcr or henzyl dinmethyl ketal;
an acet ophenone derivative such as di et hoxyacet ophenone, or
4-t-butyltrichl oroacet ophenoner 2-di met hyl am noet hyl benzoate

p- di met hyl am noet hyl benzoate, di phenyl disulfide: thioXanthone of their

?' atives; canphor gulnone or a canphor quincne derivative such as

1, 7-dinmethy), 2,3.- diorobtcycl 0122A] hept ane- 1- car boxyli. o'

di met hy1l- 2, 3- di oxobi cycl o(2. 2' . 11hept anet a- oar boxy bronoet hyl ester,

7, 7-di met hyl- 2 di oxobi cycl oi 2. 2. 11hept ane- | - car boxy-2-m thyl eater or

7," 7-di mat hY1l- 2, 3-di orobi cY010[ 2. 2, 1] hapt ane-1 carboxyl id chloride,. an

a-am no al kyl phenone derivative such as

me[ 4- " et bYl t hi | ThenY] 1- 2- nor PhoPr oPan- | -



but ne- - at an acyl phosphi ne oxide derivatit, such as benzoyl diphehyl
phosphi ne oxide 7,4 6-trinethyl benacyl diphenyl phosphine oxide, t'enzyl

di et hoxyphosphi ne oxide, 2,4,6-trinethYl behzbYl d met hoxyphenyl phosphi ne
oxide or 2,4,6-ttinmethyl benzoyl diethoxyphenyl phosphi ne oxi de The

phot opol yneriaattch initiators can be used alone nr in conbination as a

m xture of two or nore of them The anount of the photopoinerl 2at ion
initiator (C) to be added i8 Preferably fromO,1 to 20 orte by nass, nore
preferably from3 to 20 parts by mass, per 100 parts e of the total anount of
tiAl. and B) Wien the is at least 0i part byls. tett:401;Y possible to obtain
the ffect of proaoting the ciripy On the other hand, when the anount is at
nost 2.0 parts by mass, a sufficient: curing rate Can be obtai ned. Preferred
enbodi ment is such that (C) is added by at |east 3 parts by macs, further
preferred in that: nposition bee. es curable regardlessthe |ight on |evel,
the crosslinking degree of the cured resin of the curable conposition becones
hi gher, no per oxi de and (E)deconposition accel erator for organic peroxide,
may be used. Exanples of the organic peroxide (E 3 hydroperoxides, such as
tertiary butyl hydroperoxide, chnmene hydroperaxide, 1iieopropyl bensene

hydr opero - paranent hane hydr Oper oxi de, 2, 5-di net hyl hexane- 2, 5-

di hydr oper oxi de and 1, 1, 3anet hyl butyl hydroperoxi dei ketone peroxi des. such as
met hyl et hyl ketone peroxi de, cycl obexanone peroxide trinmethyl oyci chexanone
per oxi de, net hyl cycl ohexanone peroxi de, nethyl ecetoacetate peroxide and
aeetyl acet one peroxide i and diatYl Peroxi deu, such as aceperoxide, io0

i sabut Y1 peroxi de, outanoY,l peroxide, decatoyi peroxide, |aurynoyi peroxide,
3,3, 5-trimet hyl hexanoyi peroxide, succinic acid peroxide, belitoyi peroxide,
di chl orobenzoyl peroxi de and nmeta-td uoyl Pe:oxide. These organi c peroxides
may be used alone or in 15 conb'on as & xture of two or nore of The anount of
(E) to be added 1 preferably from0O 5 .e by nass, nore preferably fromi to S
parts perpart by mash."™ of the total anount of (A)



and (8), Wien the anpbunt is at |least (b part by mass, the curing property can
certainly be obtained , and when ft ig at nost 10 parts by nass, the adhesion
and the storage stability can be mai ntai ned w thout substantLi

deterioration,. and the dermal irritation 141 such being desirable In a
case where a hydroperoxide or a ketone peroxide is used 3S the organic
peroxi de the deconpositdon accelerator (P) for the organic peroxi de may, anpl e,
1 9 be a netalof an organic acid or an o chelate, such as cobalt nantithenate,
copper hapht henat e. t nangafl| esePaPht benat ee cobalt octenoate, copper octenoat
manganese oetenoate copper acetyl acetonatei um acetyl acetchate, manganese
acetyl acetehate, chronj um acetyl acetonate, iron acetyl acetonate, vanadi nyl
acetyl acetonate or cobalt acetyl acetonatz, ther, az deccrpositaou
acce.leratrs for other organic peroxides thiourea derintives xc

di et hyi t ni ourea, dibutylthiourea, ethylenetnlourea, tetrametliylthiourea

nmer capt obenzoi m dazol e and benzot hi ourea may, for exanple,. be used.

Further, in a case where as the organic peroxide, a diaPYl Peroxide sdoli aa
h(elizoyl peroxide is used, the 15 deconposition accelerator for the organic
peroxi de may., far exanple, be an am ne such as N, N-di nethyl -p-tol uidine.

N, N-di ethyl -p tidine, N, Ndi(2-hydroxyethyl)-p- tolsidins N, N ci

i sopropanol -p-toluiditriethylamned tripropyl am ne, ethyldiethanol am ne,

N, N-di net hyl aniline, 2(t ethyl enediam ne, triethanol am he or - al dehyde-am ne
condensati on reaction product. These deconposition accel erator for
organi ¢ Peroxides may he used alone or in conbiner ion as a m xture of two or
nore of them asThe anof (F} to be used is preferably from0.1 10 parts by
inpreferably fromd.5 to 8 parts 20 and tE) Wen the anmount i.e at nost 1Q
parts by mass: the adhesion and the storage stability can be nmaintained

w t hout 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, pattl cuiariy preferably from®60 to 120C. Wen a pol ai sol vent
having a boiling point ntnin he above -range is selected for use, it is nore
certainly possible to devel op the phenonenon to | ower the adhesive strength



| Q of the cured resin after curing by contact with. water, such being
desirable, Such a polar solvent may, for exanplewater, an al cohol, a ketone or
an ester. As a resglt of a study by the present inventors water or an al cohol
is preferably selected for use anong them 5The al cohol may, for exanple, be
met hanol , et hanol, n-propancl, isopropanol, n-butanol, ',,ohUtanoli secondary
butarol tertlary butanol, nanyl al cohol, isoanyl alcohol or 2-ethyl butyl

al cohol,. Anong them nethanol, ethanol n-propanol, isoproPacol, h-hutancl,

i sobut anol, secondary butanci or tertiary butancl, which has a Particularly
preferred is methanol, | opropano 0 n-butanol. The antnnt of (D) to be
added, is preferably fromO0,5 to 20 parts by mass nore preferably from3 to 2
parts by nass, per 100 parts by nese of the total anount of (A) and (Eh: Wen
the amount is at least 0,S part by 21 uass. the rencvabU y can be secured.
and whin it is at nost 20 parts by mass, the initial maintained w thout
deterioration, and the ¢ the curable conposition can be renoved in thi fOmo
Further;effective fromthe viewpoint of the renovability to add (p) wherein
(0). a enperaturerespons ve polynmer as described below, is added( dispersed
and swel |l ed, present invention,a tenp responsive polynmer is a bon |yner ade of
a nononer and/or a copolyner nmade of two or nore nononers, and it may be

di spersed and swelled in th solvent W to



obtain a mxtUe, and the m xture may be used in conbination with 00 and (B)
It is thereby possible to certainly devel op the phenonenon to | ower the
adhesive strength of the cured resin after curing by contacting with warm
water to let it easi Theperatureponsiva polyner W is a polynmer having nature
toid desorb water at tenperature of at |east a certain level and to absorb
water at a tenperature |ower than such a level, i,e, lower critical consolute
tenperature with water 0Oi tenperature at which the polynmer changes from water
- soluble to water-insoluble), By utilizing such a nau rner is practically
enpl oyed as a water-absorb- .9 for diapers, as a nodifying .aett for soil, a
22 gradatp:-releasine substrate for mdrug delivery systemor as a cel

culture sheet, Specif i amay, for exanple, he a tenperature-responsive polyner
such as nethyl cellul ose, 5 hydroxypropyl nethylcelislose, hydroxypropyi

cellul ose, pely(neth) acrylic acid, a paftially saponified product

pol yet hyl ene/ pol yvi nyl acetate, polyethylene oxide, polyvinyl nethyl ether,

pol yiti-al kyl (nmet hi acryl am de), poly(N-vinyl pyrrolidone),

pol y(et hyl okasol i ned" or :10 Pol ' rl hlldroxYPrOPYl aorYlate) and/or a copol yner
havi ng such pol yners three-di nensionally crossiinked w crosslinking agent such
as a polyionctional vinyi :nononer Among them (a) a Polyner Zit&ei from
the group cons acryl am deati ve, | east one menber of an N al kyl rogen
-containing cyclic



nononer and a vinyl group-CO a copolyner nade of a nononer selected fromthe
(et h)acryl am de deny. 20 notoffier and & vinyl grdu -containing am no acid,
and/ or vinyl nononmer and at toast one group consisting of an Nral kyl a

ni trogen-containing cyclic containing amno acid, is prefirred. Here, the
vinyl nononer is a vinyl nmononer copolymerizableli the N alkyl

(met h)acryl am de derivetive, the njtrogencontaining cyclic nmononer vinyl
group-cont ai ning am no aci d. The N-alityl (meth)acrylam de derivative
may, exanple, be N cycl opropyl acryl am de orethyl "' roPY1
(Meth)acryl am de, N-isopropyi acrylam de, 23 acrylam de. The

ni trogen-contai ning cyclic nononer may, for exanple, be
N-acryl oyl pyrrolidi ene, acryl oyl pi peraorne, N acryl oyl norpholine or

di met hyl pi perazi ne. The vinyl group-containing am no acid may. for exanple, be
N-acryl oyl -N-pyrroline, acryloyL-Npyrwrlii.re nethyl ester, 11-nmethacryloyi-N
| edci ne nethyl ester, N-nethacryloyl-L-isolencine nethyl ester, nethyl

N- net hacryl oyl - L- gl utanat e or Nnet hacryl oyl -L-vaniline nethyl ester, including
a vinyl io group containing am no ester derivative: The copol yneri zabl e vi nyl
mononer- riay. for exam be a vinyl nonomer such as (neth)acrylam e
di..acetcne acrylam de, nethiacrYlate,eth) ac:tylnitrile. styrene or vinyl
acetate, a crosslinkable nononmer such as N44- | S nethyl enebi s

gget h)acryl am de, ethylene glycol di(nmeth)acrylate, polyethylene glycol

di (nmeth)acryl ate, propylene glycol di(nmeth)acrylate or g nol

tri(meth)acrylate( or a dicarboxylic acid such as naisic acia. phthaiic.aconic
acid. St.Fromthe viewpoint of the tenperatnre-respona



properties, a polynmer mad of N-isopropyl acryiam de and/or its copolyner with
a vinyl nononer, is preferred as the tenperature-responsive polyner and/or the
copol ymer of the tenperature-responsive polynmer (G nong 25 the polynmer of at
| east one menber selected fromthe group conalLt ing of an N al kyl
(meth)acrylam de derivati e, a nitrogen-containing cynlic nononer and a vinyl
rop cntainirx amno acid, and/procopol ynmer nade of a vinyl nononer and at

| east one: nocnner sel ecced fromthe group consisting of meth)acryl am de
derivative:, a nitrogenn-coniacyclic nononer and a c vinyl group-containing
udno Acid More preferred is 4 copol yner eonorising an al kyl

(met h) acxyl am de derivative, a carboxyl groap-con: aimng vinyl nononer,: and
A vinyl man net copol ynerisabl therewith- Particularly preferred 4rnOng

t hemol ynme nade of N-iscProPyl eoryiam do, diacetone acrylam de and acrylic
acid, sr a copolynmer made 2f N zopropyl acryi sm de, acrylam de and acyl ic

aci d. The nmethod for obtaining the tenperature-responsive pol ynerepol yner
of such a tenperature-responsive Pol YneT, may for cszanple. be a nhe
crosslinkabl e mononer is copolynerat the tinme of polynerizing the
above-nenti oned MOTI Over to develL.op the tenperature-responsive propertieS, or
a nethod wherein 20 after the polynerization, the obtained

tem i eracureresponsi ve polynmer or the, copolyner of th tenperature-
responsi ve- polyner is crosslinked by irradiation with electron beans. etc-
Mowever enmet hod useltd for the present invention is not |imted thereto.

The anount of (C4) is preferably from0,9,01 to 10 pa is by nass,
norepreferably-- from0,01 to 1 7z, mass, per 100 parts by mass of the total
amount ¢ andWen the anmount is at least 0. 001 p the renmovability can be
secured, and whn the anmounr is at nost 10 parts by mass the initial 'adhesion
can mai ntai ned without deterioration, and the cured resinot the curable
conpositlon can be renoved in the formof a lilm As a method for adding
C ), anethod "a pr :erred whereinis prelimnarily dispersed and. swel |l edD at
a tenperature of not higher than roomtenperature, and



6 the swelled dispersion i Q added to the conposition conprising ,A(B) and
cf.".:. Specifically, a nethod is preferred wherein a m xture is prepared by
adjusting the blend ratio by mass of (G .:(D) to be from04 tO 200 at a

t nperahure of not higher than roomtenperature, and the conposltion conprising
(A, Wandi,C is added to the m xture. The granular material (4) to he used
in the pr ent ntion isinsoluble in the. above (B) to (G, Wen sed together
with UUto rcured resin can 26 be mail tiin.ed to have a constant thickriess
wher eby machi ni ng accuracy cst he inproved.. Further, it is possible to
certainly devel op the phenonenon to | ower the adhesive strength by contacting
the cured reein. with warmwater to let it easily await.. The material for (be
either organic particl. or inorganic pstticle.s4 whicAconmonty et Tpi OyeCL
.specificlly, the otganc particles may, for' ..xanple, be 26 polyetlrle tie
particles, polypropylene particles, croselinked pol ynethyl nmethacryl ate
particles crcsslinked polystyrene particles. The inorganic may, for exanple,
be cerami c particles such as alumina or titanium is preferably
spherical loith a 1..iewIn inpto nmach'-curacy i,e. contro_, of the film

t hi ckness of the adhesive. It is particularly preferably spherical particles,
wher eby thel ongfhort dianeter ratio of the granular materialwithin a range of
fronmD,9 to 1. Specifically, the organic pnay be crosslinked pol ynet hyl

met hacryl ate particles or crosslinked polystyrne particles obtainable as
nonodi sperss particles by a known enul sion polynerization of a crosslinking
nonomer with a nethyl nethacrylate nononer or a styrene nononer. Further, as
inorganic Particles, spherical silica nmay be nentioned. These particles are
preferred since they are substantially free fromdeformation or fluctuating in
the particle size 20 the filmthickness of the conpositioncuring wll be

Uni form Anong them croaalinked polynethyl nethacrylate particles or
crosslinked polystyrene particles are particularly preferred fromthe vi ewo
of the storage stabilisedinmentation of na ticl st or the reactivity of the
curabl e conposition- The filMthickness of the cured resin of the curable
npositibn can be suitably sel ected dependi ng upon the



4 typo, shapes size, etc, of t.h nenber, Ace rdingly, Preferably has an
average Particle ize of from1 to 300 particularly preferably from10 to
200 pm When the average particle size isleast 1 hm the renovability be
secured, and when it is at mast. 300 hm nachining accuracy will not
deteriorate, Further, the narrower the distribution of the particle size, the
better, The anount of (8) is preferably fromO,1 to 2J parts by ass, nore
preferablv from0.1 to 10 parts by mass, U) per 100 parts by mass of the total
anount of CA) and (8). Wen the nount is at least 0.1 part by mass, the film
thickness O the cured resin wll be substantially constant, and when it is at
nost 20 parts by mass, the adhesive 'ti 11 be maintained without deterioration
asln order to inprove the storage stabflity, the curable conposition according
to the present. invention may contain a small amount of a polynerizat on

i nhi bitor, The polynerizati On inhibitor ma-nbe nethyl hydroqui none,

hydr oqui none, 2, 2-nethYl ene-his(4-nmethyl-6- is tertiary-butyl phenol),

cat echol, hydroqui none nononethyl r nonotertiary butyl hydroqui none,
2,5-ditertiary droqui none, p-benzoquinone, 2,5-dinhenyl-pbenzZOqui none, 2,
5-ditertiary-butyl-p-benzooninonb picric acid, citric acid, phenothi aine,

tertiary-butyl 1 1-butyl-4-hydroxy anis e or 2, A-ditert
tybutyl - p-Cresol, The anmount of the poivneriztion inhibitor to 'be 28 usis
preferably from0.001 to)1l/nore prof rably fromO0.01 to parts by nass,

per 100 parts by anount of (A) and (8), Wen the anount can be secured. n the
ot her hand, when the anpunt a nost 3 parts by nmass, good adhesion can be
obt ai ned, and the conposition can be prevented from bei ng uncured.



The curable conmposition of: the present invention nma an additive, such as 411
el aatoner of t1 rubber. urethane rubber or butadi ene-styrene rubber, an norg a
sol vent, an extender, a reinforcing nat a thickener, a dye, a Pignent., a - ,
a Silane cSupliug agent or s surf-actant within a range, not to inpair the
obj ect of the present invention. Vurthei, in a case w,3 andare to be used
uring initiators, it 5 COlnwTl that tMto Fl stirred_able
conposition in such 4 case nay be Used in the fctia of one pack type or two
-pack. type. As one-pack type, there may be nentioned a nethod wherein (A (B)
(F)are prelimnarily m xed, at the time of use, added, or a nethod
wherein 25(8) :8) and (D) ate prelimnarily mxed, and at the 29 type there
maymenti oned a net hodone h (A) and (3) mxed 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 tinme of actual use, the two |liquids are m xed. The
tenporary fixation nmethod of the present invention conprises bonding a nenber
by neans. of the curable conposition which |oses the adhesive strength upon
contact with waniiat from30 to 90e, curing ic the curable
conpositiontenporarily fix the nmenber, then processing the tenporarily fixed
menber and i nmersing the processed nenber in warmwa...er to renove the cured
conposi tion, whereby various nmenbers such as optical nmenbers can be processed
wi th hi gh machi ni ng accuracy, w thout use of an organic solvent. According to
a preferred enbodin it of the present



invention, at the tinme of renoving the cured resin of the curable conposition,
the cured resin is brought into contac)vith warmwater of from30 to 909C to
well an renmoved in the formof a filmfromthe nenber whereby - is Possible
to QoLan an effect of excellent orking efficiency. In the tenporary
fixation nmethod of the present inventiomby the use ofadhesive nmade of the
curabl e conposition 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 O to 90Cis preferred in productivity because the
removability in water achieved in a short period of tinme. Wth eSpecr to the
LsnferaLure of the warm{ water, it preferred to use warmwater of from 30.C.
to 90C, preferably from40C to 90C, because the curS resin of the adhesive
becones swollen in a short period and the residual stress in curing' of the
cura conposition is rel eased, whereby the adhesive trenqgth tc will be reduced,
and the vapor pressure of (D) serves as a peeling force, between the nenber
and the cured resin o the curable conposi " thereby enabling the cured resin
of the adhesive to he -enoved in the formof a filmfromthe adherand,
recommendabl e nethod for bringing the is cured resin into contact with the
"warm wat er of inmersing the whole of the bonded nenber in the warm water,
which is sinple. In the present invention, there are no particul ar
restrictions on the material of the nenberto be 20 tenporarily fixed, and in a
case where the adhesive in an ultraviolet-curable adhesive, the nenber is
preferably one Made of a WV transmtting materini., Exanples of such materi al

i nclude crystalline quartz nenbers, glass nenbers and plastic nenbers, and
thus the tenporary fixation nethod of the present. invention can be applied to
tenporary fixation in processing of crystal oscillators, glass |enses, plastic
| enses and optical disks. Further, for the nenber. S reintorce4plastic
filled wwth an inorganic filler such as silica, alhmna cal cium



carbonate or pignent, as represented by e.g. an epoxy resin for sealing, a

substrate material enploying it, or opaque material such as a
gl ass-reinforced plastic (FRP), ceramcs, a me al such a stainless steel.,
alum numor ferrite, or silicon: may al so be nentioned. The tenporary

fixation of a menber by neans of the ao curable conposition of the present

i nvention may be carried out as follows, Forexanple, in a case where the
conposi tionused as a photacurabl e adhesive the adhesive is first applied e.qg,
by a nethod of applying an anpropriate anount of the is adhesive onto a
bondi ng stnedce of a nenber to be fixed or a support ubstrate, and then

pl aci ng anot her nenber thereon, or a nethod of prelimnarily stacking nultiple
menbers to be tenporarily fixed and Letting the adhesive penetrate into their

i nterspace to he applied, and 2s thereafter the nenbers are exposed to visible
| i ght or avicletcure the photo curable adhesive to tenporarily fix the
menbers. Further, in a case where the conposition is used as a one-pack

t ype adhesive the adhesive is first applied 25 e.g by a nethod ofying an
appropnate. anount of tb adhesive onto a bonding surface of a nmenber to b
thereon, or 4 Method ci prelimnarily stacking multielo nmenbers to. be

tei MpgrarilY fIxt.0.., and lettingthe adhesive penetrate into their

i nterspace, and thereafter the nenbers tenporarily fixed to one another. is a
case where the conposition is used as a two-pack type adhes ethod may, for
exanpl e, be



enpl oyed wherein the ionpos' ion containing (F) is applied to a bonding
surface of a nenber to bea support substrate, then the conposition contanilug
la applied to another nenber, and the two Menbers are bonded for tenporary
fixing.. eafter, the tenporarily fixed nmenber- are sub:kg-teat-0
Processi ng s4ch, as cutting, grinding" polishing or drilling intoa desired
shape, and then the is nenbers are imersed in water, preferably warm water.
wher eby the curSof the adhesive can be renoved fromthe nmenbers, In the
presention, a substrate is enployed for .tenporarily fixing the nenber, and it
s pteferred that the cured recin retains on the substrate Wen the cured resin
iremav& .In such a case, the substrate is, selected to be one nade of a

mat eri al having a hi gher adhesive strength than the adhesive strength between
t he edheSi ve and the nenber to he processed, or one nade of the sane Materi al
but is different in the surface condition, so that consequently, the above
situation can be attained, 33 the present invention, as a specific enbodi nent
t he above situation can be attained, the surface he substrate on the side
facing the curable conposition is preferably from10 pmto 50 Pm
particularly preferably from15 pmto 45 pm Further, is preferably |arger by
at least 10 pm particularly preferably from15 pmto 50 pm than the surface
roughness ( z) of the rnenbe on the side facing the curable conpositio toWen
t he surface roughness of the substrate or the nenber to be processed on the
side facing the curable conposition is at t. a sufficient adhesive strength
can be obtained after curing of the curable conposition and when i nost 50 pm
the cured Is resin can be renoved within a practical tinme period when
contacted with w, water, Further, by adjusting the surface roughness Max)
of he substrate on the side facing the curable conposition to be |larger by at
| east 10 Pmthan the o surface roughness (Rwvax) of the nenber (s..t the side
facing the curable conp i ionit is poesthie to certainly renove the curedn

t he menber bide when contacted with warmwater, so that the cured resin is
tenporarily maintained on t:he substrate side, and upon expiration of a
further tithe cured resln of the curable conposition c&n certainly be renoved
fromthe substrate. As a result a step of renoving the cured



14 resinis iot required at the tine of recovering the nenber, and also with
respect to the substrate to be Used for processing, a cleaning operation ny be
omtted at the time of its Now the present invention wllescriin further
detail with reference, to exanples andparatis ExaMples but it should be
understood that the present invention is by no neans restricted by such
EXanpl es Main materials used and their abbreviations will be 10 shown bel ow,
Rl ALS GR -600) Crosslinked polyrnethyl nethaorylate particles having an
average, particle size of 2E pm (ART PEARL OR-600, manufactured by Negam
Chem cal industrial CoLtd.) GW DO0S-10: Croeslinked polynethyl nethacryl ate

i dl es having an average particle 'ze of 10 nm (GANZ PEARL Gm | oos-| c,

manL| factured GANZ CHEM CAL CO., LTD Gw 50471 Crosslinked pol ybutyl

met hacryl ate 20 particles having an average particle size of 10 fur (AZ PEARL
Ovt 1005- 10, manufactured GANZ CHEM CAL CO LTD.) SOP-150C) Cr sslinked

pol ystyrene particles having an average particle size or SS nm (Chem snew SCP
150C manuf actured by Soken Chem cal Engi neering Co, Ltd.) SGP7140C,ic-slinked
pol ystyrene particles SOP-100C. Cros _inked polystyrene parr cies having an
average particle size of 25 umsnow SGP-100C, manufactured by Soken SheM cal &
Engi neering Coe, Ltd,) 2100CPD) Pol yet hyl ene particles having at average
particle sizeof 141 iimfliZex 2100, 7PE Manufactured by Chemt").1l1ls, Ince)
130) Pol yethylene partici s hav.iig at areiage olee of 12,5 pm (CAERI UST

PE- 130, manuf actured



by d axiant in Japan) |OPP-6071 Pol ypropyl ene particles Having an average
particle size of 20 pm (CAERI PUDT PP-6071, nmanufactured. by dariant in Japan)
LS- 00) Spherical silica pares havin_ an. average particle size of 710 hO.
Manuf aorated by r. TOKUYAMA) 2-1-WVAI Hydroxyer hyl met hacryl at

Teobortyl nethacrylare (DI GHT- ESTER LHX, manufactured by KYOKI SHA CHEM cAL
co, LTD.) Henry], netbacry('{LI GHTSTER BZ, 20 manufactured by KYCH SHA

CHEM CAL CO.; LTD. NTEGVA: Met hoxyt et raet hyl ene gl ycol me cnehhacxYl at e
(NI :ester M90C-, manufactured by Shjnnflanura Chem cal Corporation)

MPA) Neopentyl glycol diaory e (LIGRTACF | 26manufactured by KYOEI SHA CHEM CAL
CO, LTD.) Trinethylol propane triacryl ate CKAYABAE TM A, manuf actured, by

NI PPON KAYAKC CO.. LTD.) TPG$ 4, 6enzoyl di phenyi phosphins oxide (Lucitin
TPO, manuf actured by SASE) 2- Methyl-1-14-fmethyl thi ) phen

nmor phol i nopropan-1-one | RWkCt | RE9O7- manSfactured by ei ha Specialty Chem cal s)
kt, Dicycl opentenyl oxyethyl mthacrylat (QV 57, manufactured by Rohm & Maas)
EXAMPLR 1-1 A curabl e conposition was prepared. by mxing a total is anmount of
ino parts by mass consisting of 20 parts by nma8 of TE-200Q manufactured by

Ni ppon Soda Co, Ltd, , 2-polyb adi ene-term nated pol yurethane net hacryl at e,
herei nafter abbreviated as 'ci E-20D0" and 15 parts by nass of dicyclotentanyl
di acryl ate (EAYAEAB p-5s4 manufactured Is by N ppon KAYAKU CO, LTD.,

herei nafter abbreviated -s "' E-684" as the polyfuncti mal (netb)acrylateb
.(A), and 40



ts by mass of 2-(112-cycl ohexacarboxyi m de)ethyl |ate (ARONI X M 140

manuf actured by TOAGOCaa CO., hereinafter abbreviated as "M 140'') and 2S
partsmass as of phenol 2 nol ethyl ene oxide-nodif e-ylate (ARONI X M 101A

manuf actured by TOAGOSEI CO, LTD., hereinafter abbreviated as ''1l/1-101A") as
t he nonofunctional (neth)acrylates (B),parts by mass of benzyl dinethyl ketal
(hereinafter abbreviated as "BDK) as the photopolyneritation initiator (C, 2
parts by nmass of opropyi al cohol (hereinafter abbreviated as w PAu) as the
pol ar solvent (DL 0.2 part by mass of orosslinked 8 pplynethyl nettacryl ate
particles having an average, particle si.e of 50 Un {ART PEARL GR- 200,

manuf actured by Vegam Chem cal Industrial Co.., Ltd., hereinafter abbreviated
as GR-28Q ) as the granular material (11) and 5. 1 part by Mass of
2,2-met hyl one-bi s(4-nmethy rtiary butyl phenoU (hereinafter abbreviated as ' as
a polyMerization inhibitor. Further, the |long/short diameter ratio ofused, was
obt ai ned by an eval uati on nethod shown below. The results r* shownTable 1 - Is
Usi ng the obtained curable conposiii of tensile shear bend strength and
married out by the follow ng evalua results are shown in Table 1-2. EVALUATI ON
METHODS AsLong/short dianeterdex for sheets of the Pyrextisbonded in -
bonding area with a dianmeter of K nmwth a curable conposition prepared.

Then, the conposition was cured by a curing pp -atus using an el ectrodel ess

di scharge | anp (manufactured by Fusion UV Systens Tno.), under a condition of
an accumul ated quantity of light of 200) m/cmat a wavel ength of 365 nm

t heaeby preparing a test piece for tensile shear bond strength. The test piece
t hus prepared was subjected to nmeasurenent of xo tensile shear bond strength
by neans of a universal testing machine at a tenperature of 23C under a

hum dity of SO%at a pulling rateof 10 ram m n"



Renoving Test(' k test: piece for the renoving test. was prepared by curing
the curable conposition in the sane condition as above except that the curable
conmPaaitim prepared was applied onto the above Pyrex gl ass sheet and bonded
to a blue sheet: glass (150 nm x .mmx 1,7 mmin.. thickness) as a.
substrate. The be piece obtained was i Mmersed in warmiwwere 2:$ the period
of time for renoval of the Pyrex glass sheet was neasured, and the renoval
state thereof was al so observed, 19 ABLE (Ft) GR- 200 600 Gwv+ 1005-10
ON- 5047 SGP 150C SGP - 140C SGP -100C 2100 a-pr) PE-130 PP-6071 LS -L100



Long ; nom dl anete 0. 90 . 92 0.85 0.85



0.93 0.94 0.92 0.80 0.81 Q96



EXAMPLES 1-2 to 1- Curable conpositions were prepared in the same manner as in
Exanpl e 1-1 except that ra nmaterials of types as identified in Tables land
1.-3 war used in conpositions as identified in5 1-2 and 1-3. The recent
of tensile shear bond strengththe renpbving test were carried out in the sane
manner as in Exanple 1-1 with respect to the cured resins of the curable
conpcsitions prepared. The results are shown i Tables land 1-3. TABLE xanpl
In 1-J



| -'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)
PP-6671 LS-14100 0"
0-, ;" rj.

0 1010 10 (Dya by easkE , A 1(parts by nass)

BEM) n 1
2 0:105 Pol ynmeri zation inhibitor (pert by mass) MOP



. "- k4.4-4 form0Ol 0,1 0.1 0,1 Adhesive. ength (MPaj 10:T. 83 10,8 11.1 66
Time for renpval in 7armwater at 60tte. (mri Renpbval state*) 60



filmfilmtorn filmformttuu form form, The cured resin was renoved in the
for o fromthe glass surfai Ce with nO adhesive residue, 42 COVPARATI VE
EXAMPLES i-i to Cur abl e conposit pns were prepared in the sane manner as
in Exanple 1-4 except that raw materials of tYl-?ea as identified. in Table 14
were used in conpositions as identified in 'Table 12. The neasurenent of
tensile sbe r bond strength and the renpbving test were carried out in the sane
manner as in Exanple: 1-1 with respect to rhe cured res tns of the curable
cont posltions prepared, The results are sbOwin Table 2-4, ThBLEl-4
Conparative Exanple No. (A)(partmby , massJ TE -2000 R 68 1-1



1-3 --d )(Parts by Mass) BE | ax Ot her conponents (parts by mase) 2
- HEMA MTEGNA Aoryl oyi norpholine 0 100 100 70 30 30 )(parts by as) BDK cr-



51.51.5 (Pal -, by Mass) TPA 2 Pol ynmeri zation inhibitor (part by
mazz) MDP 0,1 0,1 01 Adhesive 17.S strength(14Ba) 2.0 2.0 B, 4,3



Time for renmoval in warmwatert 80'."'"C(m - Not tenoved 30 30 60 Not
rarnoieci. R ste*) Adhesive residue Adhesive residue Adve; etlue
sive residue: A cured resin tenained ont e,
EXi AMPLE 1

,y*) glass
t hough the gl ass was renoved. 44



The curable cCmpCWion of Exanple i-t was applied to a pol yethyl ene
terephthal ate (hereinafter..eviated as PET) filmof 200 nPi x 200 nmm and the
filmwas bonded to a Pyrex gl ass sheet0 mm constant | oad wasapplied to the g
-s sheet by a weight for 10 m nutes so that the pressure becanme 32 kgfcm'
foll owed, by curing in the same wanner as in Exanple | . Thereafter, the PET
fil mwas peeled, and the thickness of the conposition cured on the gl ass sheet
of 150 mm x 150 ti Mwas neasured by a nicroneter at optienel 14 rccrtlon4d of
the. cured conposition divided i to 16 sections The ha are shown in Fig, 1-1.
As a result, it was found that substantially a constantickness can obtai ned,
EXAMPLE 1-18 gl ass sheet. of 1EO0O nm 150 mm x 2 mm an us sheet -Ss used in
Exanple 1-1 as du bonded with the cirable Conposition of Exanple 1-1 23 and
the conposition was cured in the same Manner as in Exanple 1-1. Only thelLass
portion of this adhesive tebt piece was cut in the. size f 10 nm square by
means of a dicing apparatus, No dropping of the Pyrex glass sheet occurred
during OQUtting thus showi ng goGd proCessability, the adhesive, test piece

havi ng- only the Pyrex glass psttiOn cut Was i mmersed in warmwater $()C,
where y the entire adhesive was renmoved in 60 45 mnutes. In Addition( ten
cut test pieces alter the renoval ere arb$trari.ly selected and taken, and the
Pao; side (the aide tenporarily fixed with the curabl e conposition) of eacl
tut beet Piece unaa observed by an optical mcroscope to neasure the maxi num
wi dt h of chipped portions of the glass sheet, and to cal cul ate he average

val ue and the standard devi ation thereof. The results are shown In Tabl A-,

A hot-nelt type adhesive (ADF manufactr N KKA SEI KO CO LTD') was heated and
melted at 90C to bond a 150 nmx 1SOrffmx 2 ram Pyrex glass sheet. and the S
bl ue sheet glass used in Exanple |- |. 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

gl ass occurred during cutting, thus show ng good processahility. The teat

pi ece was inmmersed ia in an N-nethyl pyrrolidone solution for one Say and t cut
testces were collected. In the same manner as in ExaMl ecut test pieces after
the renoval were arbitrarily selected, and the back side the Side triporarily
fixed with the ht-nelt type adhesive) of is eacb cut test piece was observed
by an optical mcroscope, to neasure the maxi num'4dth of chi pped portions of
the glass sheet, ard to calculate the average val ue and the standard devi ation
thereof. The results are shown in Table 1-S. 20 COVWPARATI VE EXAMP1S 1-7 A
150 nra x 150 mm a mm Pyrex gl ass 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 neans of a dicing apparatus. The adhesive tape portion
of the teat piece: was irradiated with ultraviolet rays, to reduce the
adhesi ve strength, and then cut test piece-e collected. In 48 the sane
thanner as n xanple 1. -15 ten cut test piecemafter the renoval were
arbitrarily selected, and the back side (the side tenporarily fixed with the
adhesive tape) at each cut testwas observed by an optical mcroscope, to
nmeasure the nmaxi mum w dt h of chi pped portions of the glass sheet, and to

cal cul ate the average value and the standard deviation thereof. The results le
1-5, 10A conpos& Lion was prepared by 2a total anmpbunt of 100 parts by mass
consistinc of 20 iartsnmess of TE-4000 nmanufactured by N PPON SODA CO., LTD,

(1, polybU adi ene-term nated urethane ethacryiate. hereinafter abbreviated as
"TS-2000") and i S pates by nass of dicycl opentanyl diacrylate (FAYARAD R- 684
manuf act ured by NI PPON KAYAKD CO. LTD. hereinafter abbreviated as "R-684) as
the pol yfunctional inetfQacrylates (A)/ and 40 parts by mass of 2 -(

cYci dnexacer boxYj m de) et byl acrylate (ARONI X M1 manufactured by TOAGOSElI CO,,
LTD, hereinafter abbreviated as *M 140') and 25 parts by nass of Phenol 2 nol
et hyl ene oxi de-nodified acrylate (AEONI X 4-101A manufactured by TOAGOSEI CQ, .
LTD., hereinafter abbreviated as s) as the nonofinc,ticna.1 fnetrnacryl ate
(4), 1.25 parts by mass of cunene hYdroPer oxcPERCUMEL E-80 manut aat ured by MOP
cOPORATt ON, heTei nafter abbreviated as aCEP'9 as the 49 organic peroxide (E)
2-parts by mass of is alcohol (hereinafter Ju e\ri a ted aspolar . 1clynethyl
age particle size of



50 gm (ART PEARL GR- 200 manufactured by Negam Chem cal Industrial Co, Ltd.,
herei nafter abbreviated as 'OR - A0010and 0,15 part by nass of

2, 2-met hyl ene-bi s(4- nieLnyrt isry butyiphenci) (hereinafter abbreviated as
"MD1") as a polynerization inhibitor. To the obtained conpositirt.s by nass of
cobalt, octenate UOCTLI FE Col2, manufactured by s FINE ! CT-, hereinafter
abbreviated as "Qct. Con) as t. deconposition accelerator) for the organic

Per oxi de, was added to prepare a curable conposition. Using the obtained
curabl e conposition, the neasurenent of tensile :Th.ear bond strength and the
removing test were carried out by the follow ng eval uati on nmet hods, The
results are Shown in Table 2-1, EVALUATI ON METHODS Curing tinme After

obt ai ni ngctfrabl e conmposition, the time until. the conmposition lost fluidity
and becane a cured Test.' under a tenpera re condit -on of 23*C, cas neasured.
Tensil e Shear Bond Strength: The strenth was nmea ured in accordance with JIB K
6850. Speciflcally, an iron test piece (SPCC, 100 x 25 x 1,6 twas used a 50
bonded in a bonding area 12,5 mmw th a curable conposition prepared, followed
by aging for one day untie:, a tenperature condition of 23'C, thereby
preparing a test piece for tensile' shear bond strength, The test piece thus
prepared was subjelLsurenest of tensile shear bond strength by neans of a

uni versal testing nachine at a pulling rate of 10 mmimn.. Further, a. Pyrex
gl ass sheetC5 mm Y 25 nma. o mmi pt hi ckness) as used aa an adhexehd, and Owe
sheets of the Pyrex gl aSs sheet were bonded in a bonding area with a di aneter
of $ nmrn by the curabl e conposition prepared, foll owed by aging for one day
under a tenperarure condition of 23QC, thereby preparing a test piece for
tensil e shear hand strength. The. tensile shear bond strengthneasured in the
same manner as of the iron test piece. tZe' oving Test: A test iete forrenoN
Was prepared by curing the curable conpositionthe sanme condition as above
except that. the curable oonPos it ion prepared was applied onto the above
Pyrex' gl ass sheet and Seeded to a blue sheet glass (150 mMmw 150 nm x 1"/ nm
in zhioltn



as a Substrate, The teS piece obtained was imerse in warm waterOr) wher the
period of time for renoval of the Pyrex glass was neasured, and the renoval
stateTeat- was al so observed. U! Nrt Sri" Tiz'l .. 7z el..... 1010
70Z'D N"itt iil
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at) N1 a H '014 aidwexs (A (parts by mas) TE-2000 R-684 NPA TMPT-M
HO VI DT- W OVZ- 14 (ssew 49 eind) (a) aHO Oew Ag s!l-led) (ai (F) (parts by
mass) Oct Cc (0) (parts by mass) | PA daw (ssem Aq ilvdl 1loTgv2 t.19111. Atoa



00Z-15,0 i,asew Aq sad) flei (uTtfl iant4 SufinD flIl WX g3ci, r. mca
WTT at t -T, To; UT +el , N til



wasl W 1I1ITTT, W , SY1 N , 0tCe-4 ODfilmform O 1 oT T.; .oN
etdmmxs _ r--Ad hesive strength (MPa) SPCC/ SPCC



d ass/glass Tinme for renoval in warmwater at 80C (mn) (.41,:7?4e":4S

p24, 7411aal S2-2to2 Curable OrPcsiticns wereared in the sanme manner as in
Exanpl eexcept that raw materials of as identified in Table 2-1 were used in
conpositions as identified in Tabl eThe neasurenent of tensile shear bond
strength and the renoving test were carried out in the same nmanner as in
Exanple 2-1, with respect to the curable cctipositions prepared. The results
are shown in Table 2 10 COWARATI VE EXAMPI JES 2-1 to 2-5 Curabl e conpositions
were prepared Taaalr' in Exanple 2-1 except that raw materials of types as
identified in Table 2-2 were used in conpositions as identified in Table 2-2.
t he nmeasurenent of tensile shea. bond strength and the renoving test were
carried out in the sane manner as in Exanple 2-1 with respect to the curable
conpositions prepared. The results are shown in Table 2-2. TABLE 2-2 onparanp
_ No (A)(parts by ncss) TE-2000 R-684 ,.-i | 1



.C.} 1 (parts by nms) EZ I BX 40 30 Ot her corronents -tkalts by mass)
2- HEMA MI8CVA Acryi oyl rphol"ne 200



70 30 70 (Parts by mas CHP 12c 15 1,c H (F)(parts by mass) Oct-Co 15 15 15
(p(Parts by mass) IPA ------- Cs 01 Pol yneri zation | nhibitor



(part byass) MDP O, 1 01 gtinme 240 63 1.25 |1SO dhesive strenoth .1 .
CC/ SPCC d ass/glass t28 14,3 . 4.7 3,5 2,2 33 7.3



ct, tlri Time for removal . n warmnaterat8.0.C. (mn) ,. Not _noved -J.0
'sdheel ve residue .0.e'Ye residue 60 heslve siaue O reno Renoval, .:.e, 9
Adhesi ve residue: A cured resin renmained on the s surface, though the gl ass
was renoved. LE 2



Usi ngpunbl e contrsition prepared in ExaMPle 2- a, the tte5surenents of the
curing tinme and the tensile shear bond strength, and the renoving test were
carried S out in he are manneras in Exanple 2 except that the tenperatiate of
t he atnosphere tor curing was changed to | oc and 40C. The results are shown in
Tabl e 2-3. The teauts shows curing w thput depending on the tenperature and
Ukewi ce show the renovability. TABLE 2-3 Tenperature of the atnosphere for
curing 0 10 40 Curing tine in ---?1i 1.1, 0 ("4, H--4j) [ , , 150 ,.. 9.7



rZe e-4 . .3 Adhesive strength (H Pa) SPCC/ SPOCC d ass/ gl ass Tine Eta:
renmoval at BO, >C. (nmm) 35 25 E MPLE 2 Pyrex glass sheet of 150 mm xmm
2and the blue sheet glass used In Exanple 27-1 as dumry gl ass were bonded with
the curabl e conposition prepared in Exanple 2 --t and the conposition was
cured in the gane manner as in Exanple 2-1. Only the Pyrex glass portion S6
square by neans of a dicing apparatus. to dropping o the Pyrex glass occurred
during nutting, thus showi ng good prccessabiiity, The adhesive test piece
having Only the Pyrex glass port on cut i was inmmersed in Warm Water at, 'O C,
Whereby the entire adhesive was r ved is 60




"mnutes In addition, ten cut test pieces after the renoval were arbitrarily
seJect et aken, and the back side (the side tenporarily fixed wth the curable
conposition) of each out test piece was observed with an optical m croscope,
to measure the maxi num wi dth of chi pped portions of glas,'and to cal cul ate the
verage value and the standard deviation thereof, The result0 are shown in
.able 2-4, EXAM3-1 , TI ON OF DI SPERSED SWOL SENSI Tl VE WATER- ABSORBI NG AND
RODUCT OF TEMPERATURE SORBI NG POLYMER Ti Part by mass of Therno CGel R-60
manuf acture. KORJIN Co. Ltd. (N-isopropyl acrylam de/acryUc acid oepel ymar,
herei nafter abbreviated as SR . 60 as the tenperatu -responsive polynmer C G
was di solved and m xed into 50 parts by mass of isopropyl al cohol
(hereinafter abbred as "I RA") as the polar solvent (B) with stirring22'C for
24 hours, to obtain dispersed swollen rhaving a. (G concentration ci O Sl
(gig). PREPARATI ON OF CURABLE COWPCSI TI ON abl e COVpGOS tion was
prepared by m xing a total anour of 100 parts by nass consisting of 30 parts
by mass of TE-2000 manufactured by N PPON SODA CO.. LTD.

(1 2-pol ybt 2t adl ene-tenti nated Urethane netnanryl ate, hereinafter abbreviated
as rTE-2000el and 15 parts by mass of dicycl opentanyi diacryl ate EAYARAD R- 684
manuf actured by N PPON KAYPNKU CO, LTD., hereinafre abbreviated as R-5&4)the
pol yfunctnonal (meth)acrylates, 4arts by nmass of 2-(1,, 2-

cycl ohexacar boxyl m de) et hyl acrylars ( -142 manufactured by TOAGOSEI CO.,
LTD., hereinafte abbreviated as ".', T12-14290) and 25 parts by Mass of phenol
2 nmol -et hyl ene oxde-twd' i.ed acryt ( ARONI X M 101A manuf actured by TOACCSEI CO
LTD., hereinafter 59 abbreviated as M 10 N) as the nonofunct a

(meth)acryl ateal e parts by nmass of benzyl divethyl frets' (hereinafter

abbrevi ated as naDr) as the photopol ynerization initiator0.1 part by nmass of



2,2-methylene his 4-nethyl t&ttery butyl phenol) (hereinafter abbreviated as
"MDR as a polytueri inhibitor, and 2 parts by mass of the above dispersed
swol I en. product (1) (0.04 part by mans as 03), and 1.94 parts by mass as (D))
Usi ng the obtained curable 10 conposition, the neasurenent of tenlle shear
bond. strenqth and the renoving test were carried out by the fcllown

eval uati on nmethods. The results are shown in 3-1 OR METHODS as Tensil e
shear bond strength. The ewal uaci on was carrled out in thee manner as in the
nmet hod di scl osed nple 1-1. Renmovi ng test.: The evaluation was carried
dut in the Sane manner as in the nethod disclosed in Exanple 1- Si - PEES
3-2 to | Curable conpcsitprepared in the sane nmanner as in Exanple 1-1 except
thatthe di spersed swoll en prodepared in Exanple 3 naterials of tpes as
identified in Table 3l were used ositions as identified in Table 3-1
The neasurenent of tensile shear bond strength and the renoving test- carried
out in the sane manner as 3J1 Exanple 3-1, with restect to the conpositions p
The results are shown in Table 3-1. COWARATI VE EXAMPLE 3-1 bl e
conposition was prepared in the sane manner as in Exanple 3-1 except that raw
materials of typea as identifled in Table 3 were used in a conposition as
identified i The neasurenent of tensile shear bond strength and the renoving
teat were



-ied out in the same manner as in Exanplewith respect to the curable

conposition prepared. The results are shown in. Table 1-2. XAMPLE ,

Conparative Exanple No. 3-1 (B) HzZ 40 60 'Qher Conoonel parts by nmass) 1

2- HEMA MTEGVA Acryl oyl norEholine (C) (parts by mass') BDK TPO

1PolYreri sati m anhi bnor 1 (part by mass) 1MDPO, -1 rAdhesive, strength (MPa)
4 |time for renmoval in wvAm' |, Not renoved



;water at 80<IC(mn) ". 'Renoval state') * ) Adhesive rer due' |ass surfacee
th A cured resin remained on the he glass was renoved. EXAMPLES 342 and 3-13
Usi ng the curabl e conpositions of Exanples 1-4., renoving: tent Pisces were
prepared in the sal” manner as in Exanple 3-1, and the renoving tests, were 10
carried out by changing the teeceratuTe ot: warmwater to SO*C, 60'C and
7ee- the results are shown ih Tabl 3-3. The results show renovability at any
tenperature. TABLE 3-3 1 Curabl e cornpostton Te.uperature of warm water
(*C) 40 50 60 70 , E caDpt 3-12



EXanpl e L3 13 Eiple 3 1 Exanple Renoval 326 tinme(mn) 141

ti me(man) _ e - 20 6, t he bl ue sheet glass used i Exanple 3-1
as dummy glass were bonded with the curable conposition of' anple 3-1 and the
conposition was cured in the same mariner asan Exanpia 3-1, .0n].:y the

. pyi Hex glass./p*tfoil.at the adhesive test piece was cut in the size of 10 mm
square by neans of a dicing apparatus. No dropping of the Pyrex glass occurred
during cutting, thus showi ng good processability. The adhesive test piece
having only the gl ass portion cut was imersed in warmwater at 80C
whereby the entire adhesive was renoved in 6a mnutes. In addition, ten cut
test pieces after the renoval were rbitrarily seleereia and taken, and the
back is side the sidedrarily fixed with the curable



conposition) of each cut test piece was observed with. optical mcroscope, to
nmeasure the nmaxi mum w dt h of chi pped Portions of glass, and to cal culate the
average val ue and the standard deviation thereof. The results 20 are .1lownhie
3-4. ti tPtzs Re 111 |1



EXNAPLE4- 1 curabl e: conposition was preparsd by m xing total anmount of
100 parts by mass consisting of 20 parts by mass of TE-2000 nanuf actured by
NI PPON SODA CO LTD. -pol ybutadierie- term nated urethane neth hereinafter
abbreviated as ' TE-2000") and 15 parts by mass of dicycl opentanyl diacry

t et KAThfI D R-60. 4 manuf actured N PPON KAYAKU CO., LTD., hereinafter

cycl ohexacar boxyi m dei et hyl acrylate (TO 1429 manufactured by TOASOSET CO.,
LTD., hereinafter abbreviated as "70-1429") and 25 parts by mass of phenol a
nmol -ethyl ene oxi de-nodified acrylate (ARONI X M 101A nmanuf actured by TOAGDSRT
CO. LTD.ereinafter abbrevia 'd as ' M 101M as the nonofuncti onal



hteth)acryla (B), 10 parts by mass of benzyl t4imethyl ketal. (hereinafter
abbrevi ated as "BDK') as the photopolyneriza ion initiator (C, 2 parts by
mass of isopropyl al cohol thereinafter abbreviated as "IPA") as the polar
solve(D), and 0.1 part by mass of nethylene bis(l-nmethyl- 6 tertiary
but yl phenol) (hereinafter abbrev | atad as 1)010P") as a pol ynerization
i nhibitor. Using the obtai ned curable conposition, the 2s neasurenent of
tensil e shear bond stt-enqgth and the renoving test were carried out by the
foll owi ng eval uati on nethods. The results are shown jn Table 4-1. 66
EVALUATI ON MET Tensil e shear bond strength The evalua' n was tied out in
the sanme tnannet as in he nethod described in Exanple 1-1. Renoving se. The
eval uatlon wa carried out same manner as in |le nethod described in exanple The
surf aces of ..),r-ex glass sheets and !slue sheer glass to be coated with the
adhesives, were prelimnarily subjected to blast treatnent, so that the
surface roughness (Rvax) becane 1 pm here, the surface roughness CRVAC). wee
measured by A styluS, surface roughness Meter in accordance with the surface
roughness neasuring nethod of jiS BO6t51. 6 '7 fl!l-fl NOt.:1 -ttICIN, '
|1
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r 113,104 r wao; [wiTa t tsZ T-t'slaurexa (A) (parts by mass)' 1S-2000 20
R-684 1 15 "' (B) (part s by mass ) ! TO 1429 40 M-101A D) | PA (bp 82*(11) |
2 (O (parts by ness) 1 -7 [Polynerization injnbltc-r {part by nass ) MeEP 1
0.1 r-- Adh;ivestrengi-h ---7- ----- - -- _(MPA) I 11,6 i 1 [Tie for -
"removal inl , warmwater at 80*C 1 20



11" (mpi __ 4 FilmRenoval state form | EXAWIPS 4-2 to 4 Carable
coupo.lticns were prepared in the sirne as in Exanple 4-1 except that raw

mat eri al s of pea as identifled in Tables 4-1 and 4-2 were used in
Ponpositipng ag idenrified in Tables 4-1 And r4 Thth ect to the
c4btth.e.c4. parable conpositabse the ne&surefljC. nt. O tensile shear bond
strength and the renoving test were aarried out in the sanme manuer aa in.
8xaple 4-1, The results are shown in ' Tabl esand 4 COVMPARAT PI E
EXAMPI 4- 1. anci 4-2 Curable conpositions were prepared in the same nanner as in
Exanpl e 4-1 except that raw mate: ials of types as identified th Table 4-3
were used. in conpositions aa identified in Table 4-3. Wth respect to' e
obt ai ned curabl e odnPeei t sons, the nmeasurenment of tensile, Shear bond strength
and the renoving test were carried out in the nane manner as in Exanpl e-4-1-
The results are shown ui Table -3 14 TnBLg 4-3 nnparative Exanple 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 |l J in Oher conpunents (parts by nmass) 2- HENMA
MIEGNI A Aoryl byl nmobs hol Inc )40erhs by ..l ass



BDK TPO Pol ymeri aen ,bitor (part by mass) MOP 222 22. Adhesive strength
()1Pa.) 0,1. 11,9 0.1 10.5 Tine for renOvel in wart water at 80nC (mn) -
Not renmoved Not -renpoved Renpval state **)| **) Adhesive residue: A cured
resin glass uxface thoLgh the gl ass was -ned on th noved.



"AAPLES8 Wth espect to the curable conmas tions of Exanples to 4-4 the
nmeasurenent of tensile shear bon strength and the renoving test were carried
out In Lh | e manner as in Exanple 4-1, except that the pressure as
conditthn. in the blast treatnment was changed to e the turfae

rouahr' eas of the stntzcet Pyrex gl ass sheett and bl ue sheet gists to from 15
pmto 50 xm The results are shown in Table 4- 1 e zLE-tri 97,-t O in N ei
c) unc) flHamr- Q41 - Oug cis NO1OT I O , |



cs0sSv, OIl'"17-- Il i 107.'01.'0 1 24 1 21 20 subst | subst aubst in
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| 61 It F-74sgnsi- " tt' nfcl 81-thang 51: STI 1t'd9-E O Ct 000E-21. (sewSq.
sqg.zwe.P.,fIfl , (B) (parts by mass) T0-1429 | 4C) 40 |s-101A 25 25 (n)
(parts. by IPA (bp 82/1'C) 2. ' Ethanol (bp 78e6,4) 2 ' Methanol (bp 65eC) 1
n- Eutanol | (bp, 83 to 118C) (O (parts by mass) i Bra 10 10 TPO 1-907 : , |I.
1 , 331 ii,lolyiner / m ... 3. 1 cal ' - + " -- |



inhibitor (part by mass) i 1 ?CP %9.110,11 .- - - -4 - 1| ----- Surface
roughness of i is i lIc | substrate |.Pra) 1 f_84tll t ' TT / P5 \ ailisattpw
fr- __ Time f tar renoval tri' warmwater at SVC 24 21 (mn) f- 1 heti/loya
state**,' subst subst EX PEES 4-20 and COVPAPATI VE EXAMPLE 4-3 Using the
conpositions of Exanple 4-1 and Conparative ExaMol e 1-5 respectively, test

pi eces for the :renoving test and for the neasurenent of tensile shear 5 bond
strength we prepared by curing the curable tonoositions by ms of a cing
apparaSuS tzein9 a; el ectrodel ess di scharge |anp(manufactured by Fusiati NV
SystemInc") under different _ccUulated light quantities of 500, 1000, 200.0
and 4000 mJto: e 10 wavel ength. of 265 nnExcept for such changes, the surenent
of tensile shear bond strength and the ng test were carried out in the sanme
manner as in pie 4-1 The results are shown in Table 4-5. ---



Curabl e 4 conmpos4 tion Accurcuaated 'init. --aa- quantities (mdloti) -- 500 1
CO 200C 4000 Exanple 4-29 Conpere- 1l.tive rExanple '4-3 Exanple Conpere- tive
Exanple 1-54 . _ Adhesive strength (MPa) Renoval tine Orin) 10 a



10.5 11 , J 10- 10 9.E Not retoved 0 0 [ 20 12 3 Not renoved
Adhesi ve strength



(NPa) Renoval __ tinetali the tenp&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 tenperature. TABLE 4-6 Curable conposition No Tewpex
itute of warmtCC) 40 50 68 r 5 70 84 ExanPle 4-30



Eanple 4a' Rcnral time(mni --, 3..e Kxanpie 4-31 -1 anple 4-7 Renoval
time(mn) 14399 70 EXANPLE - ex: glass sheet of 150 en x | SO nmm
2 mm and the blue sheet glass used in Exanple 4-1 as dunmmy gl ass were bonded
with the curable conposition in Exanple 4-1, and the conposition was ctired in
t he same manner as in Exanple 4-1. Only the Pyrex glass portinn of the
adhesi ve test piece was cut in the size.of 10 mm square by neans of a dicing
apparatus. No dropping of the Pyrex glass occurred during cutting, thus
snow ng good processability. The adhesive test piece having only the Pyrex
glass: Portion cut was imersed in warmwater at 604C, whereby the entire
adhesi ve was renoved in 60 anutes. In addition, ten Cut rest piecesthe
removal were. arbitrarily s lected and taken, and the back side (the side
tenporarily fixed with the conposition) of each cut test piece was observedah
optical m Croscote to neasure the maxi rumw dth of chipped. portions of glsa.
and to calculate the average fliu. a the standard deviation thereof, The
result- are shown Table 4-7.



FLE 4-31 and COMPARKTI VE EX PLES 4-4 and 4-5 Using the curconoositic s of
Exanpl e 4i: and conparative Exanples 1-4 and | of themwas cur in a shape of 30
mM x 10 mm 1. mm by neans of a curing apparatus using on el ectrodel ess

di scharge | anp (nmanufactured by Fusion UV Systens Inc.) accunul ated quantity
of light having a wavel ength of 265 nm being 4,000 raJ/cminitial weight of
such a cured It.08.1T1 water curd resin was neasured, end then t was i mrers(
4 for 24 hours whereupon the weight of the 'nmeasured. The swelling degree of
each curable conposition was cal culated by the fornmula, Ewe ime degree (%
-Oneight 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 conmpared with the curable conpos , on enploying a hydrophilic
crylate as in the "anpere curabl e conposition of Exanple 4-1 degree evex when
imrersed in water acercel!cted by e.g. water to ABLE 4-8 | NDUSTRI AL
APPL. | CARI LI TY



The curabl e conmposition of the present Invention has a normal teMerature
curability and a photon-arable property by virtue of its conposition 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 disnlacenent during processing of a
menber and readily obtaining a nenber excellent in ia dinensional accuracy.
Purthernore, it Is characterised in. that it |oses the adhesive strength shen
contacted wi th warmhereby Th bonding strength b nenbers oreenenber and a jig,
wi |l be reduced so that the nenber can be readily renmoved Therefore, it is IS.
industrially useful as an adhesive fer tenporary fixation of optical |enses,
prisms, arrays, silicon wafers, sem conductor packagin9 parts, and So on.

The nethod for tenporarily fixing a nmenber accord ;.9 to the present

I nver.tion uses the ahnve-MeUtioned 20 characteristic conmposition, whereby it.
| e unneceasary to use an orqanc solvent., 'which used to be neededthe
conventional technol ogies, and itexcellent in the working efficiency- since
the cured resin can be recovered in the formof a frome nenber. 2Ssclosures
of sa 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, clains, drawi ngs and sunmary

i ncorporated herein by reference in their ehtiretiee. 80 C ains: 1. A

met hod for tenporarily fixing a nmenber, which coin-prises tenporarily fixing
the menber with a curable conposition conprising (A a polyfunctiond
(meth)acrylate, (B) phenol 2-nol ethyl ene oxide-nodified acrylate, (C a

phot opol yneri zation initiator, (D) a polar solvent, and (H) at |east one
granul ar material selected fromthe group consisting of polypropyl ene
particles, crosslinked pol ynethyl nethacrylate particles and crosslinked

pol ystyrene particles, processing the tenporarily fixed nenber, and



i mersing the processed nmenber in warmwater of from30 to 90 C.,
thereby renoving a cured resin of the curable conposition. 2. The
nmet hod according to claim1l, wherein each of (A and (B) is

hydr ophobi c. 3. The met hod accordi n& to claim1, wherein (D) is at
| east one menber selected fromthe grédp consisting of water,

met hanol , et hanol, isopropyl alcohol and n-butanol. 4. The net hod
according to C(lFaj m 1, wherein (H) is spherical. 5. The net hod
according to 13ims: 1, wherein (H) is at |east one nenber sel ected
fromthe group consistjing_.of crosslinke th I t hacryl ate
particles, and c]rgb‘sglqﬂil‘?FEQHTB‘@Wﬁ V&E@llﬁérl%lgl@l 5"V111nf3670111|‘he met hod
according to dMaidh 1, which conprises froml to 50 parts by mass of
(A, from5 to 95111@@rar$1yti}¢cmg$1$ wen{tB) wiflt ooufble tampOsipiant s by mass
of (O and from 0.chyipistle AA ﬁﬁﬁ)’%](ﬂﬁll(@)alh)acrﬂa[e-r ®)met hod

according to cl a| 1%1101’"961 6 %ghpgnec? -1‘?108 gké}l E@ a| ns from

0.5 to 10 ts |
fixi ng a ngﬁtr)er a cl,]g?%ﬁ gmepizajion gt iat%glpggrpoaag ’Flrl'é %:’ 2“usgd f or

tenporarily fixi ngbond leasbene gaaularamaieriad selested feori e on the
substrate when thgroup ednmm;mglojlp)lyprmnyédlepe&ﬁcles,‘):ro'ﬁieﬁwdt hod for

tenporarily fixi ngaoavme Ine@l@mymt@ﬁaﬁl@lé‘s'a@lﬂmrﬁsslmedﬁ h-the surface
roughness ( RMax) (g ngCqégrate on the side facing the curable

conposition is iS4l ar by at least 10 [tm
t han the surfacé’rgg‘?ﬁ & ﬁ‘?&g i] r%)? . m%’r%bdr; 02 side facing
t he curable corrﬂ%n?libﬁ}g CHI@CCSISH dr SHllh@@élﬂHWﬁ&ft 181 m 1,

wherei n the membed( & QOUNC+ rtherehy t ey ingtaechegd resiinf thee net hod
accordi ng to cl ai muigblekeengiositidie menber is crystalline quartz

glass, or plastixThe 111%‘[110@2@:66?&15&940%‘15’19{ qi %eﬂ*&ncela@hrﬁf]( 8 erein (H
is present in J to ©20 parts’ by nass per parts by
mass of the t ﬁ% @zmutho au(:o de 90 (,la?_m 1, wherein (D) 1s a{ least

one member selected from the group consisting of water,

methanol, ethanol, isopropyl alcohel and n-butanol.

4. The method according to claim 1, wherein (H) is spheri-
cal.

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 (I3),
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 (o 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.
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9. The method for temporarily fixing a mewmber according
to claim 8, wherein the surface roughness (RMax) of the
substrate on the side facing the curable composition is from
10 pm to 50 pm and is larger by at least 10 pum 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 metlod according to claim 1, wherein (H) is
present in an amount of 0.1 to 20 parts by mass per 100 paris
by mass of the total amount of (A) and (B).





