1 DESCRI PTI ON ADHESI VE COVPOSI TI ON AND TEMPORARY FI XATI ON METHOD OF MEMBER
USING I T 5 TECHNI CAL FI ELD The present invention relates to a nethod for
temporarily fixing a nmenber in processing of various nenbers, and an
adhesi ve conposition and an adhesive 10 suitable for the fixation. Mre
particularly, the present invention relates to a nethod for tenporarily
fixing an optical nmenber in processing the nenber and a photocurable
adhesive suitable for the application. 15 BACKGROUND ART Two- si ded
tapes and hot-nelt type adhesives ar BEGSBdPESONdhesi ves for tenporary
fixation nethod of optical |enses, prisns, arrays, silicon wafers,

sem conduct or packagi ng parts, and so on, and nenbers bonded or 20 | am nated
with use of these adhesives are cut into a predeterm ned shape, followed by
renoval of the ABHESIVE £6MBPE&dLéeNpANPeSEMEORAREe FIXARION MESHOS: OF0 t he
sem conduct or packagi ng parts, for exanple, they are fixed on a substrate
with a two-sided tape and then cut MBYBERt HSd¥&i £éd parts, and the two-sided
tape is irradiated with ultraviolet rays to be separated fromthe parts.
Furthernor®, in the case of the hot-nelt type adhesive, 2 nenbers are
bonded therewith and heated to | et the adhesive penetrate into their

i nterspace, aRBCHNEGALhEIREBRbers are cut into desired parts, followed by
renoval of the adhesive in an organic solvent. 5However, in the case of the
t wo- si ded tape, tRBeePkesensr apveRs iphatelatigs téi Bf maphod dogchi eve
satisfactory thickness_accuracy; that it was inferior in the chipping
property in pFo®BeERKglYf LpXing BeBaUBErofiNWPERCESRAEDV O IsVAGAGUS; that it
was inpossible to 10 separate the tape wi thout heating at 100C or nore; and
that, where iPeRaSrSepahdt a8 BYhrFixaei aPMBASWtERNUPNFadRoRehesdys it was

i npossi ble to separate the tape if an adherend had a poor UV transmttance.
In the cas®e ofuihabhst faEl fheypéxabhesi valore BatFdcubarbY  bBheffective in
bondi ng wi thout heating at 100C or nore, so that there was a restriction on
the menbers tBrBeenSedNVEOELABr kBLateFt tRad AEEEOSalprt Sepipeoran idigani c
solvent in renpval of the adhesive, and washing steps with an alkali sol vent
and a hal ogenfi¥pBIorBaAPE1SBLVBATDSY WBr BTOGRESLESME NEnACHIPSE BP6blRemat i c

fromthe viewpoint of morking environnents. In order to_qvercone these
dr awbacks. t hBhet@epgable adhesive suitable for the application.

15 BACKGROUND ART
Two-sided tapes and hot-melt type adhesives are used

as adhesives for temporary fixation method of optical
lenses, prisms, arrays, silicon wafers, semiconductor
packaging parts, and so on, and members bonded or

20 laminated with use of these adhesives are cut into a
predetermined shape, followed by removal of the adhesive
to produce processed members. With respect to the
semiconductor packaging parts, for example, they are
fixed on a substrate with a two-sided tape and then cut

25 into desired parts, and the two-sided tape is irradiated
with ultraviolet rays to be separated from the parts.

Furthermore, in the case of the hot-melt type adhesive,



proposal s on photocurabl e or heat-curable adhesives for tenporary fixation
nmet hod cont ai ni ng a wat er-sol ubl e 25 conpound such as a water-sol ubl e vi nyl
nononer. These adhesi ve conpositions solved the problemof the renovability
i'n water but they still had problens that 3 the adhesive strength was | ow
in fixation of parts and that the nenbers after cut had poor di nensional
accuracy. Furthernore, there were proposaks on adhesives for tenporary
fixation nmethod i nproved in adhesion with use 5 of a specific, highly
hydrophi | i ¢ (menheaer grat bondad, thesevifpr avddheatednbeabielti theby swel i ng
and partial dissolution. However, a cutting process involves generation of
frictional headhpeivieepenfbrphet snsndthesyt tRK§rFPgcsuchngs thepl &8¢ or a

di anond cutter and thus 10 is carried out while cooling the parts with a

| ar ge anount BEMRErEr arghepsf oneo desired pesich . of olRevwabowy miegempal
hydrophilic conposition swells to becone soft during the cutting, whereby

hi gher di mensPéniheagdheaéyecannan prgashicevedvens.addition, the cured resin
15 dissolved in part remains as a residual adhesive on the nmenbers after the
renoval , whi ch calio®everpr dbl &lei Fagspedr &hee tWer sipadeaiBociEts 1, 2 and
3). Patent Docunent 1: JP-A-06-116534 Patent Docunent 2: JP-A-11-71553 20
Pat ent DocuneWers: PIPPAeRgOLhasés1 wBESEL HEURELOF tPHEChN@®NTI ON PROBLEM TO
BE SOLVED BY THE I NVENTION I n order to inprove the dinensional accuracy of
the 25 menber §ahficépcearyi Ahicknese acevdasireshpsr 14 pRet dedeaBior dghesi ve
hydr ophobi ¢, high in adhesive strength, excellent in renmovability in water,
free of an 4thehebipeiprgsPyapeshyt RE PEREEFS1apt ©f PéAtFabecavge of
environnmental |y excellent in working, particularly, in application fields of
opti cal nenbergakTRehpRi¥At ér”—é’eﬁﬂtbhetgﬁéséﬁt Wagy & PGS vd¥e U conduct ed

extensive studies to solve the above probl ens
10 separate the tape without heating at 100°C or more; and

that, where it was separated by irradiation with
ultraviolet rays, it was impossible to separate the tape
if an adherend had a poor UV transmittance.

In the case of the hot-melt type adhesive, it could

15 not be effective in bonding without heating at 100°C or
more, so that there was a restriction on the members to
be used. Furthermore, it was necessary to use an organic
solvent in removal of the adhesive, and washing steps
with an alkali solvent and a halogen type organic solvent

20 were cumbersome and also problematic from the viewpoint
of working environments.

In order to overcome these drawbacks, there were
proposals on photocurable or heat-curable adhesives for
temporary fixation method containing a water-soluble

25 compound such as a water-soluble vinyl monomer. These
adhesive compositions solved the problem of the

removability in water but they still had problems that



inthe prior art, and as a result, have found that an adhesive conposition
havi ng a hi gh adhesive strength and a good renovability in water or in warm
water is obtained with use of specific hydrophobic (nmeth)acryl nonomers in
10 conbi nation, and that the object of the present invention could be
attained. The present invention has been acconplished on the basis of such a
di scovery. MEANS FOR SOLVI NG THE PROBLEM 25The present invention resides in
the followi ng gists. 1. A conposition which is characterized by conpri sing
(Al): a (net hyger phheeiwet Btaengbbcukhsr 1w ght fakasgtionegdt PS¢ shanidchg at

| east one (neth)acryloyl group at a 20 termnal or in a side chain of a

mol ecul e, (Blfhag pgﬁymambﬁrgnaﬁt@prnyaba¢|ap@r @dmensg ofget RCasmAEcat-e

ot her than the above-nentioned (Al) and (Bl), and (D1): a

phot opol yner i Fartbgrmairei atberet Wereoppoposeds @l kdhesdiviest fer be referred
to as "Enbodinment 1"). 25 2. The conposition according to the

above- nent i onE@MPOTalEr ELHALAP) BEHPOds daPFOVESadn @ﬁgeﬂéﬁﬁbwﬂééiééﬁbd from
the group consisting of a pol ybutadi ene, a polyisoprene S and their

hydr ogenat®d pfoduepPscific, Thagbdipbyidrophiddcor(aiety) BeiHatgbov@dvent i oned
1 or 2, wherein (A), (81) and (Cl) are all hydrophobic. 4. The conposition
accordi ng to a8APCoABPEPVEHe 1BbseBOVEbARALYORYd SYeld 189 emdhPaditiglirom 5 to
80 parts by mass of (Al), from1l to 50 parts by mass of (81), from5 to 80
parts by massdaFsedufrighd fHoWeVed. ta 2Ot phRgsPHyCAESsiBVOLPEF. 5. A
conposition conprising (A2): a gneth)acrylate with 10 a nol ecul ar wei ght of
at | east 500 Hgweagtaen eisfragfeicmathhgatybeFwegnodfeaPagtisedficha@l or in a
side chain of a mplecule, (B2): a polyfunctional (nmeth)acrylate, QFQ): a
(met h) acryl at EWStRABE IREANSHRE aBodebherei GFed CARMORGY CUgFEr @pg thal

phot opol yneri zation initiator_ and (EZH; a 15 pol ar organic sol vent (the
conposi ti th witFl CREFéPAaPtEr hé leerorldda &hgs ParHfoditdne Il2rge 6. The
conposition according to the above-nentioned 5, wherein (EZ% is at |east one
menber sel ect 8BOMPSNPENYagREUp TRREFEPFRg Bf CHEEAaRBF1NePhahBP, 2PSYHr opy!

al cohol 20 and n-hutanal. 7. The conpasition according to the

above- ment i ong‘dgﬁgé’ %é'%r\?&ﬁ’]éllléilﬁ CRIPOSAEAP, FH < %eﬁqmenysd%fd:phobi c. 8.
The conpositiqn accorg%n to,any one of the above-nentioned 5 to 7,
conprising fr&Mingot {%HFF%“@% <e @Fg?‘ﬁf) dmeneaoral A% ay 95

parts by s of bf e, hATe0eh (022031 E ol PSS RL.ADEL,2d from 0.5 to
15 dissolved in part remains as a residual adhesive on the
members after the removal, which causes a problem in
appearance (cf. Patent Documents 1, 2 and 3).
Patent Document 1: JP-A-06-116534
Patent Document 2: JP-A-11-71553

20 Patent Document 3: JP-A-2001-226641

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
In order to improve the dimensional accuracy of the
25 members after cutting, there are desires for a
photocurable adhesive hydrophobic, high in adhesive

strength, excellent in removability in water, free of an



6 9., An adhesive conprising the conposition as defined in any one of the
above-nentioned 1 to 8 10. A nethod for tenporarily fixing a nenber,
characterized by conprising bonding to tenporarily fix 5 the menber with use
of the conposition as defined in any one of the above-nmentioned 1 to 8,
processing the tenporarily fixed nmenber, and i mersing the processed nenber
in warmwater of at nost 90C, thereby rendving a cured resin of the
conposition. 10_11. A conposition conprising the followi ng (A3), (B3) and
(D3) (her ei nafcdesigieticsd e £ thspserhsHs afiter yeagvaly @nd hane

(meth)acrylate | B3): .qne or re (netE?a rylic acid derivative nonomers
sel ected f rometnP(ér@“gl?ﬁ;t@&rJré’i ﬁ"'i%g‘i@ﬁ“tn-lnl O(‘?Q@tr@'a(ﬁ%ﬁ‘ﬂﬂ‘&é}%%ylm
hexahydr opht hal i m des,, ca%bo ¥#b roup-contai ning (nmeth)acryl ates and

(met h) acryl i c 23R8 G&riFat i’\?é %(frr%lr‘:@&r é’?é’ﬁ%eé%F by the general fornula
(C3): Ceneral Formyla (C3): Z-O)- 0)p-RL 20 wherein Z represents a

(met h) acryl oyl grgﬂlﬁ ]%iv%{“mﬁf( %p?lb?se&%hjéﬁ‘{ﬁnﬁjr%ph 4vi ng an al kyl
R N e P e
- - or 00-42-, . ;

photopolynerié%}i %iéiﬁés%S%hZS Fﬁjﬁg co osig%ﬁﬂa%gﬁﬁ iég%éggghe

above- nenti on ) i e a ‘a t ( i

wat er-soluble. ..7 .13. An adhesive .conpri si t he conposition as .defined in
the above- nenfdlifsd VEL GIMPES 1T 0P BRI Gt TS HOTA 15 TSI Y P enber

i Si bondi h Wi th f dhesi t hat _r.ed 3]
adnbsi ve ot r et GUGTY ARraet T DR Rk G Ctr TH PR el e e

tenporarily fix the nme r r.acessing the.tenporarily fixed nenber,. and

i mrersing t he "t cé?seeﬁg%eg l%'%ﬁ: iﬁi‘%rqpq}%&cebﬁn%@o%ﬁ " res
adhesive. ,,15. A.nethad for_t oraarily fixi nber, 10 characterized by
conpri si néo boﬁ(ﬂmrl]jdria{'% Or%nﬁéererg?}aﬁ l}:gléey (ﬁb]éencngd??fegﬁ/ee L%lﬁea%enftedluI}‘:‘gesntalcff'nrtlasi ve
strength through -.contact w.th t curing,th dhesive to,t orarily fix
t he nmenber, prcg)élelsf{s?ibr?g at%tealtneerﬁl)\'lgr glilﬁ §rF|S>%e& %%@Fs%éln%aism%rggpng t he

processed ne i rqt f.fect 15 swel I ng ther ereby renoving
the cured adﬂie%lgc\?g{hl\rﬁ}%g fogqr %ho %éa%lﬁ nC%VFAl R rrcg %g%\’?%? tenporarily
fixing a nmenber, characterized by conprising bonding the nenber with use of

t he adhesi ve as defined in the above-nentioned 13,
MEANS FOR SOLVING THE PROBLEM

15 The present invention resides in the following
gists.
1. A composition which is characterized by comprising
(A1) : a (meth)acrylate with a molecular weight of at
least 500 having at least one (meth)acryloyl group at a

20 terminal or in a side chain of a molecule, (Bl): a
polyfunctional (meth)acrylate, (Cl): a (meth)acrylate
other than the above-mentioned (Al) and (Bl), and (D1l): a
photopolymerization initiator (the composition will
hereinafter be referred to as "Embodiment I").

25 2. The composition according to the above-mentioned 1,
wherein (Al) comprises at least one member selected from

the group consisting of a polybutadiene, a polyisoprene



20 curing the adhesive to tenporarily fix the nmenber, processing the
tenporarily fixed nmenber, and imersing the processed nenber in water to
effect swelling thereof, thereby renoving the cured adhesive in the form of
a film 25 EFFECT OF THE | NVENTI ON The conposition of the present invention
is 8 photocurable by virtue of its conposition and is cured with visible
light or ultraviolet rays. Therefore, the5conposition of the present
invention is considerably superior in |aborsaving, energy saving and work
reducti on 5 daPrPn§her& bByAgcAgnepetaPrenUcs st-he conventional hot-nelt type
adhesi ves. Furthernore, the cured resin of the conposition shows a high
adhesi ve streRgt hThft RoPOPEt hgnapFeetdingyteuthPngbaieemept iPRed| itk eXused
in processing, and thus provides an effect that displacenent is unlikely 10
to occur duri Rg PRE&EdEi Adlof dBrenB&d did)i aries aldudvedaphadisht ain t he
menber excellent in dinensional accuracy. Furthernore, the cured resin has a
feature of refuci FgctRemRaRhesioR 3EFRKGLATt APoAEK ©BAt 8t thet APRNEer ,
preferably with warm water of at |east 30C _ 15 particularly with warm water
of at nost> 9otersirBgdcé Re 3poRFEMPF LSNP e P didrs Ry MastSiveen t he
menber and a jig, thereby facilitating recovery of the nmenber. As coqpared
with the convefti(Bhalr daREsilvES, 50 BRTSE s masserdel (Bt Fttd thatBdt is
unnecessary to 20 use an organic %olvent which is expensive, is highly
conbusti bl e oP3géfePyt B&SE % s (fdr ne@d £FMuardt B&uidds Pt B3 MAS 95 the
case of the conp?sition Wi thin the specific preferred conposition range, the
cured resin sweils t hrough contact wwth warmwater of at nobst 90C, 25 and is

recovered in the formof a filmfrom.the nb?r, threR proyidin .an ef f ect
of excel lent tor KADFPTPGS L6 HReCPRBTLEABSr dbg) f] RatFEENBERSAGF FiE I monber
9 according to thﬁFﬁﬁgsent i.nyention uses the conposition reducing the

adhesi ve £{refgf? @gh WEdF e CTwidth Leasdr 5 9 SRS Vi kSRS Swat er of
at nost 90C, or t adhesi ve conpri sing . .the .conposit,ion, as,described above,
' the present TVENEEaN AL BHE e Abure SSHTEIRIbIH (4 G TRV 1 Ghe
Convent i onal  SARGIRGER= | 1BaT oy Pu BB IOHETEH P o e D PR (ARG 11690
combusti bl & of qERSIAACETA g SREFR (1o Hhe SRR g LB s
Embodi ment (1) E2tbgRrent EROE RS Rad Rt (R0 S kels | B2 16 bel ow
15 polar organic solvent (the composition will hereinafter
be referred to as "Embodiment II").
6. The composition according to the above-mentioned 5,
wherein (E2) is at least one member selected from the
group consisting of methanol, ethanol, isopropyl alcohol
20 and n-butanol.
7. The composition according to the above-mentioned 5 or
6, wherein (A2), (B2) and (C2) are all hydrophobic.
8. The composition according to any one of the above-
mentioned 5 to 7, comprising from 1 to 50 parts by mass
25 of (A2) and (B2), from 5 to 95 parts by mass of (C2),

from 0.1 to 20 parts by mass of (D2) and from 0.5 to 10

parts by mass of (E2).



Enbodi ment (1): Exanpl es of the (meth)acrylate of (Al) with a nol ecul ar
wei ght of at |east 500 having at | east one (nmeth)acryl oyl group at a
termnal or in a side chain of 20 a nol ecule, used in Enbodinent (1),

i nclude (neth)acryl ates obtai ned by acryloylating at | east one term nal or
side chain of an oligoner/polymer with a nol ecul ar weight of at |east 500,
such as 1, 2- pol ybut adi ene-term nated urethane (neth)acrylates (e.g., 25

TE- 2000 and TEA- 1000 npmnufactured by, N ppon Soda Cp., Ltd.), their
hydrogenat ed BrodtRt39ReS§ve TRRPrivBdInahaf SETRPEATRFINPSpERISHESE €8,
Ltd.), 1,4- 10 pol ybutadjene-term nated urethane (neth)acrylates (e.g.,
BAC- 45 manuf aBPYr 88ebPLoSRRACBRERNTENEAOMEEAL MRDESTRY LTD. ),

pol yi soprene-term nate h) acryl at es, _polyester urethane (neth)acryl ates,
pol yet her ure?ﬁaneASTﬁg?%ggé?%lﬁ? Orapty sfiFlFﬂePhTS@gﬁFates or bis A type

epoxy (meth)acrylates (e.qg., Biscoat #540 manufactured by OSAl NI C
CHEM CAL | NDUS RVaE’FB.r,(iZ&%dbﬁi SOBRE LGRS bﬁé‘%ﬁ“&cﬁj’r é&"&%}@@ &4 POLYMER
CO., LTD.). (AL) preferabl.y.conprises. at |east .one nenbe 0 selected from
Che' g oup Songhbt REGPEE. HOIPbURRdPonEhop SICEHaE S IRfttorid ey
products thereof because it enhances a property that when a cured resin of
t he conpositiSHeig%iEﬁgrgbﬁvﬁﬁmﬁgiﬁqﬁﬁ¥ﬁythéxcéFEEQ%ﬁﬁqgié?qennved from
an adherend (hereinaft%r referred to sinply .15 as ."renmpvabilit

n

", I
Phe Sresent | ReERAREL.TY FRRE Roablet TR il S TR Badddhdid e adabd

is preferably from5.to 80 parts by _nmass rtJ cul arl referably. from5 to
50 parts by TRSEBEFA AT §ar63 DA CE B amel O (HENOA SRR of
(A'), (B1) and gC%)r QQen th% %nount to he added is at least 5 parts by
mass. the remSVABC FEY s “Suffifc CERP SAE i i s secure to remove the cured

resin of e nposition in_the formoef.a film the ot ha when t he
anount isigt %%St OC%a? EIB§OHEESTPF%SﬁggzghFeggﬁ%Pgng B?é&énggpﬁcrease of

Vi scosity anda%%g%%%g?r}h%fre%%ﬁgx{ irte)éetrq:erdet%yd TJE'E(“{EBOH% cnrtyllgltlf;,e)o_f (A)

is preferably ophaobiC. t Ts water-soluble, cure sin of

t he conposition co(?gbg suel ]« élea%nezsﬁéevﬁq)iﬁc@g‘fétéj“ri ng cutting, so as to

i nduce di spl acenen nd degra chini'ng accuracy, such bei ng undesirable.

However, it 5 can (té%)h:y(gd%ofg]% I 20 Gos )ha\?\‘,f‘ﬁﬁfféj 1esh E%rrip\?;l@i& nposi tion

significantly swells ‘or ssol ves 1 n par wat er. es of the
p0|yfunCt'Onaho@%ﬁ%@%a%%ﬁ%%k%dp%rom the group consisting of n-

15 (meth)acryloyloxyalkyl hexahydrophthalimides, carboxyl
group-containing (meth)acrylates and (meth)acrylic acid
derivative monomers represented by the general formula
(C3):

General Formula (C3): Z-0-(R30)p-R;

20 wherein Z represents a (meth)acryloyl group, R; a phenyl
group or a phenyl group having an alkyl group with 1 to 3
carbons, R, -CyH4-, -C3He¢-, -CH,;CH(CH;)-, -CH,CH(OH)CH,-,
-C4Hg- or -CgH;;-, and p an integer of from 1 to 10.

D(3): a photopolymerization initiator

25 12. The composition according to the above-mentioned 11,

wherein the urethane (meth)acrylate of (A3) is water-

soluble.



(Bl).include the follow ng bifunctional (neth)acrylates: 10 1, 3-butyl ene

gl ycol di(nmeth)acrylate, 1,4-butanediol di(neth)acrylate, 1,6-hexanedi ol

di (meth)acrylate, 1,9- nonanediol di(neth)acrylate, neopentyl glycol

di (net h)acryl ate, dicycl opentanyl di(neth)acrylate, 2-

et hyl - 2- butyl - propanedi ol (neth)acryl ate, neopentyl 15 glycol-nodified
trimethylol propane di(neth)acryl ate, stedric acid-nodified pentaerythritol

diacrylate. palypronyLsnesaLucaly i CIehl) a6LY Lok st SCAaTaiy agr vl oxy

di et hoxypheny propane, I'S acry y propoxyphenyl”) pr dpane,

2, 2-bi s(4- 20&%%35%%@%L%E§§éc%%%{qﬁfQﬁ%%ﬂpenyl) propane, and so on. Further,

exanpl es of ( i'ncl ude ow ng trifunctional (neth)acryl ates:

Ot o 1RA"E HELAOR! ELACEUhAbea ki S Oehl) AChEhBYE! Wby ising

i socyanurate, "and so on. | €s unc na

hi gher - functi @nals; (et RLAGhALeS, lichude J *E’dhoés[)ir@eoaﬂ?at reduces .

tetra(nmeth)acrylate, pentaery?%rlto tetra?%et yacrylate, pentaerythritol

et hox 12 tetr ryl }QﬁQf ?ggg : t
di pen%/aer y% hritatdgﬂ%gﬁé’?a (r%t ang ﬁq{ate, }gﬁ_! o) don%l&ﬁ?g'srf%%' El%@ﬁ%é Tife

ol yfuncti onal, fet:h)acryl - erﬂ%ﬁ%ﬂ:' omlto
EO %a?ts Iby TBSS, Eplg%et %gyult%&r\%fq%r%lg??bﬁ%/%om to 'g}%%% %lta}gés
relative to 1 : f ot : , C1
VWen the armu(r%% orflg@%lta1 dgggi%sé)ént eei:’t af?’ldpgrt gy“%%é&% el(%érr%va il(i ti/ is

sufficient anghel@hdt iirS (SREY € i JRAPUR NS fHIELL &Rl Yl $ONTPOSI tion

in the formof a film On the other hand, whenm the anpbunt 1s at nost 50

parts by mass,gt heai githal %Q?eéhﬁ%09§91@9 rakahal Redweldr, The _
pol yfunctional (neth)acrylate of (131) is nore 15 preferably hydrophobic as

vell as (£%) Wasrad:drli e WAl @loni UblRy BdR1GY athd aaddbF 1en Gesposi tion

could swell during cutting, so as to induce displacenent and degrade

nmachi ni ng accym@Gy ey iRel nhdindesiyad eadﬂ@.é’ﬁ)’@rstféng?ﬁ’ﬂ - Slyghi ophi | i ¢
y

unl ess the cured resin of 20 the conposition significant swel | s” or

di ssol ves in pajrtaditt it ater, ol faHde «deid)eahydadeiny (d)
other than said (Al) and (B1) include nethyl (neth)acrylate, ethyl

(met h) acryl at &1 x0rGRY meldBrirh) 3ol BinPUhE RR(gEEdn 0y Vi Bt€d Wed@bdyy| hexyl

(meth)acrylate, isooctyl (meth)acrylate, isodecyl (neth)acrylate, |auryl
(met h) acryl at endtigmets iPtdNagid e Phtimber 1th (Waidn ags Vé pf &t

cycl ohexyl (neth)acryl ate,

15 swelling thereof, thereby removing the cured adhesive in
the form of a film.

16. A method for temporarily fixing a member,
characterized by comprising bonding the member with use
of the adhesive as defined in the above-mentioned 13,

20 curing the adhesive to temporarily fix the member,
processing the temporarily fixed member, and immersing
the processed member in water to effect swelling thereof,
thereby removing the cured adhesive in the form of a
film.

25

EFFECT OF THE INVENTION

The composition of the present invention is



di cycl opentanyl (neth)acrylate, dicyclopentenyl (neth)acrylate,

di cycl opent enyl oxyet hyl (meth)acrylate, isobornyl (neth)acrylate,

nmet hoxyl at ed cycl odecatriene 5(neth)acryl ate, 2-hydroxyethyl (neth)acrylate,
2- hydroxypropyl (neth)acryl ate, 3-hydroxypropyl (neth)acryl ate,

4- hydr oxybutyl (meth)acrylate, tetrahydrofurfuryl (neth)acryl ate,

2- hydr oxy- 3- phenoxypropyl (meth)acrylate8 glycidyl (nmeth)acrylate, 10

e ALY el M (e 2o g oo
R R sy

o e ol e, RIetR (e s et sl ey e,
ot e 1 ed.geL gl o Rowlabendl, e ene e s A
o e ) o adl L0 ALl B ORISR0l (2 BoTol RS 0. e
e oL A T ESLPSAULE oS DRAR Ao,
A o G et
(e acty o el d el (UL S Gy L iel S Suga
(e 2y Gl 1 £60) poBBRASdq 0,0l g A 8 PRI

parts by Jipss 6f LAt ohak ATRURL 0l or (Pherdd (9 dihan, thg, amount to

t
be added Ts at 1 east 5 pa ma e 1 nitial adhesion can mai nt ai ned

wel |- On the 10.0ther Bandy WHEN B AMUNIIILAL 1P i farker bY mass, the

renovability can-be s S0 that the cured resin conposi tion

can be removedebn b ! OpmPhefnblL RRCc(IRUN a0 ALg. of sbOLlrks oF0r e

preferably 15 hydrophobi c as we as Particularly, it

furt her or of eceed bt Al ohllle SELnARG (Odue Ddrpphobisy 1f 11 1

wat er - sol ubl e, t resin of the composition <o

cutting, S0 agakQ,i,ndiee dsalacerENt. AN Waaade: A0 Apcyracy. Thi s

20 can be securely 'prevented By the hydrophobic (neth)acrylate. 1t can be

hydrophil{¢ unlees 4% AY & theSidtnPlvddds CHMASIHIAN St & Ofedligsol ves in
part with wateér. The adhesion to a nmetal surface can be further 25

i nproved by u$iRg HPR 4 Ydrigth Heanded MBS b AdvwdBl)end () in
conbi nation with a phosphate
member and a jig, thereby facilitating recovery of the
member. As compared with the conventional adhesives, it
provides an excellent effect that it is unnecessary to
20 use an organic solvent which is expensive, is highly
combustible or generates a gas harmful to human bodies.
Furthermore, in the case of the composition within the
specific preferred composition range, the cured resin
swells through contact with warm water of at most 90°C,
25 and is recovered in the form of a film from the member,

thereby providing an effect of excellent workability.

Since the temporary fixation method of the member



having a vinyl group or (neth)acryl group, such as 15

(met h) acryl oyl oxyet hyl acid phosphate, dibutyl 2- (neth)acryl oyl oxyet hyl
aci d phosphate, dioctyl 2- (nmeth)acryl oyl oxyethyl phosphate, diphenyl 2-
(met h) acryl oyl oxyet hyl phosphate and 5 (neth)acryl oyl oxyet hyl pol yethyl ene
gl ycol acid phosphate. The photopol ynerization initiator of (Dl) is
bl ended i n order to effect sensitization Mth active rays such as visible
light or ultraviolet ra

s to enhance the 10 phot ocurin r"z‘g‘ﬂ of t he
composi ti on,  2REOEHTEe Lo ST BRSNS Y lﬁﬁbt%eow?fb%) 4% i at or .
Speci fic exa s aof th Q| merizatiqn initiator incl ude enzophenone
and its deri\r:%te%b@&ngb Iad}r??f & b5 uéﬂ't ch r?‘é1 d |ts

derivatives, henzoin 15 kg_nzol derlvatlves sy qﬁ n net

ether, benzoi Wa&ERyl pét é’ni”& BRIy 1WAkt Herot B i‘bc?sh Wit el eer and
henzyl dlrreth%Id ket.al , acetophenoqﬁfgerlvatlves such a dletho Xﬁgetophenone
and 4-tbutyl t AEORPNSaCH B HERIfe, “PE HIMRIRA drﬁmoeat%ﬁ

di met hyl | b t f d t hi th d.th

Ger vati ves, CaRpRES e”ﬁ%%aeegw B AR e&#ee%?er‘? 2%4”‘#&“123‘3@%“%% 77
di met hyl- 2, 3-di b 2.2 hept b d

7I r7md| ?lret hy1- fl OXO I C 3:519 S[eflbfexg] i et o) q‘)Q( (%gtragcg%(wjzt}br%mt hyl ester,
7, 7-di met hyl- d 1 1- b t d
(A L o e 2 e s S el S
a-am no al kyl pLhenon )Ehnl ves s h. a

Ti%o
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2,4,6-trinethyl benzoyl dlethoxyphenylphosphlne OXIde The
phot opol yneri zation initiators can be used 10 alone or in conbination wth

two or nore i aﬁ(?:lfl fp I%ﬂ&%ﬁym” zation initiator
of (D1) to be aE?cF]‘adls preﬁ Iﬁg} or8n11ngfE arts by nmass, relative to
100 parts by mass tgfe @l s apguan r(éiad § } gL §mpIBEnagRUNt i S
nore preferably 15 3 to 20 partsdﬁylnass evﬁ%neéﬁerannunt ?s at | east

0.1 part by MBS, idmHc e t O ACHAY Sdidisa fldRCt (PI1Profmid Agrihegcuri ng.

On the other hand when the anmpunt is at nost 20 parts by nass, a sufficient
curing raje cwl%assured A nore preferred enbodinment is such t hat 20( D1)
is added by at least 3 parts by mass, which is further preferred in that the
conposi tion beeMRE fdHabl® regardl ess of an light irradiation anount, a
crosslinking degree of the cured resin of the conposition becones higher, no

di spl acenent occursxiiide SHtEhdd(maryg) 4beyRRcL&eypVvaRili{ycthsal nproved.

molecular weight of at least 500 having at least one
(meth) acryloyl group at a terminal or in a side chain of

20 a molecule, used in Embodiment (I), include
(meth)acrylates obtained by acryloylating at least one
terminal or side chain of an oligomer/polymer with a
molecular weight of at least 500, such as 1,2-
polybutadiene-terminated urethane (meth)acrylates (e.g.,

25 TE-2000 and TEA-1000 manufactured by Nippon Soda Co.,
Ltd.), their hydrogenated products (e.g., TEAI-1000

manufactured by Nippon Soda Co., Ltd.), 1,4-



In order to inprove the storage stability, the conposition according to the
present invention can 17 contain a small anount of a polynerization

i nhi bitor.

Exanpl es of the polynerization inhibitor include nethyl
hydr oqui none,

hydr oqui none, 2, 2-net hyl ene-bi s(4-nmethyl-6- tertiary-butyl

phenol ), catechol, hydroqui none nononet hyl 5 ether, nonotertiary
but yl hydroqui none, 2,5-ditertiary butyl hyldr oqui none, p-benzoqui none,
2, 5-di phenyl - pbenzoqui_none, 2,5-ditertiarghbutyl-p-benzoquinone, picric

acid, citric Betubuppdiheharbernénatedt pye
anisole, 2,6-ditertiary-_10 butél
pol ymeri zat i oBAF nfP brebrieetBEe

puey|(mghhearsl lageguti@l- 94-hydr oxy
p-cresol , and nount of the

- , SO _on. An a
sBd PSAEPePBFANLG FHEMIGAB0INDYSIRYarts by

mass, nore preferably fromO0.01 to 2 parts by nass, relative to_100 parts by
mass of the tbBTRI) anBOkY18PPYRBERTEEMYRAtEE 1BEAR) acr3iptesd POlyesisan t he

anount is at
On the ot her WaAENaRAefmE

| east 0.001 Eart by_mass, the storage stability can be secured.
B) afbhhetrs . aPokysth8rpare§hBRenass, good adhesi on

can be obtained and the_conposition can be géﬁvented from bei ng _uncur ed.

20The conposi tPeRLOACERE2pPESeRPLYRVERE] dRS
an el astoner selected fromvari ous ones,

aggiitatfsaRraldist AvEY®Ech as

, acr rubber, urethane rubber

e.g. I
and acryronit?PPéYb&Weahéﬁer¥%9reﬁe<eusberP1§ﬁ0?ﬁo¥5éHieapeﬁeeryredgévwent,

an extender,

a reinforcin asticizer, a.thickener, a dye, a

terial, 25 pl
pigment, a f1GFeKRePREANAE, CHENE Fhfe THBHSFRYgLIBent 38 BisGPrsctRnlTas | ong
as it does not inpair thg obj ect of the Ebﬁ§ent 18 invenéion. The

tenporary fi xBEPBAAGFYUER
fixing a nmenber, %h'
conposition,

the tenporarily fjxed nmenber an
er S¢ egg th

processin
in warm

f
By esERVA; HY&Ht MERy CRet h&dDrdr tenporarily
i.ch cogpri s bondi ng t he nber with use of the above
At PRETBORBAY: LB TS SFembonraty TS TSP Stenber
d Lnner%in% tge pracessed nenber
Gr 84°EBn88FEFEARIBY by PPLYEUSR L ER Sret hod,

5 cur

fdvErPhe

i nb h ti nb b d with high 1Q
Pachi i ng. aoCHPAES SORF ERGLEN IS YT CHE G SanPEodBr S enE erett Retatifend o a
preferred embodj nent _of the grgsegh invggtiop, thﬁncured resin is brpught
i nto contact ﬁpbﬁnﬁﬁﬁn?mﬁfgp 5FYaf PRGsREBCY FUFERoTSS 18 thé Ponposition to

swell and is Eggnved in the formof .a.filmfromthe

15

20

25

position 1S immersed in warm water, the cured resin is
removed from an adherend (hereinafter referred to simply
as "removability").

In the present invention, an amount of the
(meth)acrylate of (Al) to be added is preferably from 5
to 80 parts by mass, particularly preferably from 5 to 60
parts by mass, relative to 100 parts by mass of the total
amount of (Al), (Bl) and (Cl). When the amount to be
added is at least 5 parts by mass, the removability is
sufficient and it is secure to remove the cured resin of
the composition in the form of a film. On the other
hand, when the amount is at most 80 parts by mass, it is
feasible to prevent increase of viscosity and reduction
of workability thereby.

The (meth)acrylate of (Al) is preferably



15 nenber, thereby obtaining an effect of excellent workability. In the
tenporary fixation nmethod of the present invention, it is preferred to use
an adhesive conprising the conposition of the present invention, because the
20 above effect of the invention can be certainly obtained. In the
present invention, use of warm water appropriately heated to at nost 90Cis
preferred in terns of productivity becaustlthe satisfactory renovability is
achieved in a ,short period of tine. Wth 25 respect to the above-nentioned

t enper at ur e OPYBHQPﬁﬁgﬁFmatE£,lFtl?sWﬁF%Fé?PEHEES'u§ emﬁPﬁF&aF8?18f0¢r0n1BOC
to 80C prefergbly from,4QC to 8qghbec% se the cured .19 resin_of, the
conposi ti on b&EEENESTBRSHTERT FORLIEhSHE ;Lj{eﬂro $E ViR EhPatte FEinflal
stress in curing. of the conposition is released to reduce the adhesive
Strength, theFuby 1BHabFCnGS hE CAPFS: SSiahIGR SRS e AT o be 5

renoved in the formof a film A rec ndabl e t.hod -for bringing the cured
o r et o conpaRi P, Akt el Red e radEat M L e AT e Ee Hhrol o of
t he bonded. nenber _in the rm.water,, which is simple.. In th resent

et on 5 (PER8 peo ydE ot Tat e oMt | Qutid i BE MG |
menber to be tenporarily fi.xed, .and _ i.n a case where the adhesive i.s an

ul traviol et - cﬁP%Pglglc}ﬁé’si I )(fg,nllfﬁgar?\?hgerswlegapsr étter i}%ovr?es rf'd)ld\é’ao"!ft a W

transmtting magf_glri al . Examples of the material include crystalline quartz
menbers, gl as¥*18 WeH5&rs and plastic menbers, and thus the tenporary

fixation method of__the _present .invention can be appli,ed to fenporary
fixation in proced&iiH 5 cc?eéj]stt}%ﬁ pcg’g'@ﬁq}rh‘ito]r%l?a%gl Q@estl?)eahcslé%i,atp adtic |enses
and optical di . .20Wth res t o .how.t.q. use the .adhesi.ve in the
tenporary fi xa(f%ilign HETHGE, tzjfg&fﬁﬁr}é’%lﬁ‘% b[]%eunacaleoﬂ% F"%e éj)p%co]f%]ca{}:reasm e one,
the fol |l ow ng t ho an be -adopt ed:, the adhesjive is first applied e.g., by
a nethod o aégﬁylgﬁlgygﬁngpﬁrlgﬁpﬁa% (én%glr%tacoli‘y tee ‘a ezfsibvliataorg‘ztp(%)lOgL 25 bondi ng

surface of a el yha ealioed 0% 3 SURROLL SURSLLAS, » AL Lhen placi ng

anot her nenber 't ere3 r tHod "of "prelimnari Ty siaac 1Ny rr‘ullltorl ple
reTber s 10 bepcASpLY stk lyietand | Sl gliest ve peret ate nto
visiole | o bk au il g ath AR LS PR A e aest v Lo
i ng 1 nt o R ias s £ oG SRR AR R A e T M e P11 S TG O
15 glycol-modified trimethylol propane di(meth)acrylate,
stearic acid-modified pentaerythritol diacrylate,
polypropylene glycol di(meth)acrylate, 2,2-bis(4-
(meth) acryloxy diethoxyphenyl) propane, 2,2-bis(4-
(meth) acryloxy propoxyphenyl) propane, 2,2-bis(4-
20 (meth) acryloxy tetraethoxyphenyl) propane, and so on.
Further, examples of (Bl) include the following
trifunctional (meth)acrylates: trimethylol propane
tri (meth)acrylate, tris[(meth)acryloxyethyl]
isocyanurate, and so on. Examples of tetrafunctional and
25 higher-functional (meth)acrylates include

dimethylolpropane tetra(meth)acrylate, pentaerythritol

tetra(meth)acrylate, pentaerythritol ethoxy



menbers are inmmersed in warmwater, whereby the cured 10 resin of the
conposition can be renoved fromthe nenbers. Enbodi nent (11): The
(reth)acrylate of (A2) with a nol ecul ar wei ght of at |east 500 having at
| east one (neth)acryloyl group at a termnal or in a side chain of a

nol ecul e, used in 15 this Enbodinment (l11), can be one selected fromthe
conpounds exenplified as the conponent (Aﬁ? used in the above Enbodi nent

(I'). Thus, lific on i here eferably conprises at
| east one rren%m% glthe)@t é"d’ }tdﬂ)slrfg ¥ng of pol ybut adi ene,
pol yi soprene and _h nat.e odu ts there f cause it enhances the

property that Rﬂ?é:r?y@ %%ﬁﬁry dclhaél c,aoer@’otét et is imrersed in warm

wat er, the cured reS|n i_S r g ved fr m an adherend (renmovability). 25In the

present inventi%it ¢ a?rthetr?é:tfﬁ’t e’th‘a‘é1 W acryl ate of (A2) to be added is
f bly f 1 ts t b f 5 to 45

D parta by macs. AmiARUR (3 5 ”apé?st%f”%rc%%é’%a  nRER] SEEPLARE LR of ' (a2

(B2) and ( ) (sB\i\guf the arg)&Jerg topbree eraeb |sf0ra(;tm acstt%0 p%a]?t bybrrass t he

removabi | i I cr en and s secure re Ured Tesin of 5
t he conp05|t| nin th f|| h he unt IS
at nost 50 par assdy pnét?fsts1 e |n| ﬁgraﬁe‘}sﬁ%‘%ﬁ:}ﬁ eafngl A ne we " The

(et h)acryl at g t(A%) 1Qroef erq{) hxxgrslosohooplt_lcl}e %a c‘f@xtlterm?()l ubl e,
s

the cured resim Y% co Ive i n part during

cutting, so asﬁg Ilr—]@[\/\iév aqjldsp(ll c)erre%e ghge %(aeltrr%lchlbrg %giﬂ%c%rsa%, such

bei ng undesir can be rop I'C unless cured resin of
th t I :
The pol yt anct Fefal® (retiyady (e o?ct?%z“)’é PR P%;%U%él%%*%é%ct e
from the EQWP%H”'C{% %%Iﬁéeé fd £d Q%16 160 Iedrééi'ﬂ e@'hé O{‘P@ T,

Enbodi nent (1), conpounds exenpl | as the exarrp
bi functi onal (erat A lates,, tdi functy o0nal. (JE% 3G, atvﬁ,érp%etetra- and

hi gher-functional (meth)acrylates. Thus, exenplification is omtted here. An
amount of the pplyfundd 'aomtog@%dt gﬂtyéas ¥ s BZQh 0; e add %dl&é ion
preferably from1l to 50 parts b mass, particul arly preferabl ~?romS to

40 parts by masg, H@'n?élﬁé;eafr%dlqpelpﬁ”s by mass of the total anount of (A2),
(B2) and (C2). When the anobunt to be added is at

The polyfunctional (meth)acrylate of (Bl) is more
15 preferably hydrophobic as well as (Al) was. If it is
water-soluble, the cured resin of the composition could
swell during cutting, so as to induce displacement and
degrade machining accuracy, such being undesirable.
However, it can be hydrophilic unless the cured resin of
20 the composition significantly swells or dissolves in part
with water.

Examples of the (meth)acrylate of (Cl) other than
said (Al) and (Bl) include methyl (meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, butyl

25 (meth)acrylate,’2-ethy1hexyl (meth)acrylate, isooctyl
(meth) acrylate, isodecyl (meth)acrylate, lauryl

(meth) acrylate, stearyl (meth)acrylate, phenyl



22 least 1 part by mass, the renovability is sufficient and it is secure to
renove the cured resin of the conposition in the formof a film On the

ot her hand, when the ampunt is at nost 50 parts by mass, the initial
adhesion 5 can be maintained well. The pol yfunctional (neth)acrylate of (B2)
is nore preferably hydrophobic as (A2) was. If it is water-soluble, the
cured resin of the conposition could swell3during cutting, so as to induce
di spl acenent and d?grade 10 the pachini.ng accuracy, such bei ng undesirable.
However, it caRehB)Rydvdpheri EYGAPESXYLn “@&Pﬁ&cﬁﬁ§ﬁﬁeof t he conposition
significantly swells or dissolves in part with water. The (meth)acrylate
monomer of (Cﬂ}CVSEBBeH§éHY ﬁmﬁéhi§c6¥&a§€hegﬂ€ 2 tﬁﬁﬁeonpounds as

exenplified as the. co nent (Cl sed in the aboye _Enbodi nent (I). Thus,
exe?& i ficati 2H‘eitg)Bﬁngﬁé&ehe&é.‘%’dopeﬂﬁe l?ﬁ‘tye(#lytlhe(“teﬁ&q%caré’( e of

C2) to be added.is eferably from5 to 9 arts by nmss,, particularly 20
e o ool 1 aEopeTrSIgeReER bopy T2, | Aethebiliated (06 Loddia i ahes of the
total anmount of , 2) an . \We he a nt t e added is at |east
Lot o o bt R B Tak oG bR oV ek Yo AR AL AR 2 on { e of hor

hand, when th nount is at -no 95 rts by nass, 25 the_renovability can
be secured we Vgrg%YPﬁéPY hémggkéachgPﬁeof 'ﬁ¥§;9ﬁ¥ﬁﬁqﬂ%%lcax b; Le%nved

e o o b T 20 Rl BRI SRR o v,
Rater- sol ubl o cePra e ir A ok Euy b ARt e el s FOMPCRTY Sl | dur i ng
CULTLIS, %0 ShyLBoliies, ., SHLASTREAL 30, Ie8tadey NN ALy, T
oD 11, {E53 aHIS SRS O LR SOmeN b Sl dndicso) ves
oroved, by uslpsthe compsidancl e AR LA (52) and (02) 0

15 th vl I i h ~di b - :
?rsret h) g(r:nre yl 2)36/1 éﬁ;?g?‘h’%@c. tg%olsgﬂ'%ttgﬁ %g%é’?taytl%' % 'ﬁrfecﬁhe)télgrlyﬁmolﬁooextyhé‘tlhyI
h hat e, di l 2= h) ackyl oyl t t
phosphat e, & RRESH) i SIRLD) BCki O puyel il PRI LE A e
phot opol ymer i zaj, cb%bbh§ﬁ%kt%§1(Q%kt%ﬁé@ﬁﬁ%?ﬁ%) HUHSr ééﬁgﬁ

fdect
sensitization wth active'rays such as Vi sl ght or ultraviolet rays to

enhance pgft O 1920 oA e kY a,%frytﬂaeceqorsamﬂ&ﬂ og-nmd ésam%é;gﬁciqie_vari ous

25 known otopol ynerization initiators. Specific exanples | ude the
conpounds as gxeiRlicl)ed @3 1Ehe  PRekRAl YR AAtd Y, ldid Idtfe Of (D1) used

in the above
modified) acrylate, paracumylphenol ethylene oxide-

The

modified acrylate, nonylphenol ethylene oxide-modified
acrylate, nonylphenol (4-mol ethylene oxide-modified)

20 acrylate, nonylphenol (8-mol ethylene oxide-modified)
acrylate, nonylphenol (2.5-mol propylene oxide-modified)
acrylate, 2-ethylhexyl carbitol acrylate, ethylene oxide-
modified phthalic acid (meth)acrylate, ethylene oxide-
modified succinic acid (meth)acrylate, trifluoroethyl

25 (meth)acrylate, acrylic acid, methacrylic acid, maleic
acid, fumaric acid, w-carboxy-polycaprolactone

mono (meth)acrylate, phthalic acid monohydroxyethyl



24 Enpbodinment (1). Thus, exenplification is omtted here. The

phot opol yneri zation initiators can be used alone or in conbination with two
or nore initiators. An anount of the photopol ynerization initiator of 5 (D2)
to be added is preferably fromO0.1 to 20 parts by nmass relative to 100 parts
by mass of the total amount of (A2), (132) and (C2). The anount is nore
preferably from3 to 20 parts by mass. \Wé#a the anmount is at |east 0.1 part
by nmass, |s sur to achleve the effect, of 10 pronoti the curing. On the

ot her hand S dhe i et heGryld A4 b%/lnh"‘a’%'snﬁga sufficient curing
jate can be gssur W%&ﬁwﬁﬁ@iﬁq@%ﬁ%é&%?. h'that the o Cooc
CrobeTi nki g BT Ay %aagyaéﬁ%gsqw ot b Hgh ho-
br sbent e.”‘;‘;ctzn? o A C%ﬁ "zlb‘% (7 q?ra{lgtirﬁﬁggz%a% :'&ﬁt: ?Eahggroﬁﬁgznjhgf
ovbl op & he pHE GRS SRR the o Hbdu 4 DI Ia RS ¢ N TESAT B owel | &
organtc sol veRETETER e elEPotO [?:gué?e’%gﬁhe‘?ﬁg‘b%h?r%#a‘fef%‘%nh%‘béa{ elgglcar

When t he pol ar_organic sol ve ed as _one

within the abcR?a‘ertgré’artD ge "34%° cgt raé‘fci}”btev%# \NLA{])ne B@e ﬁéf)n wh| ch
t he conpositi aft r cured d creases. t he adh srve str th ough cont act
w t h warm wat ?ﬁbaéri unde %'aanqc%éalflﬁtah ]h%re ?ré qu? %ﬁ?ﬂc 5
solvent may b ane s te fdr exanpl.e, fr.om al co oI S keton esters,

and so on, Szarrong aglseadheSIaCf oo l?és nf|bar1e %arl(';trh‘?@ se ect ed1 %zﬂcor ding to

t he Inven% eseehrch r%ult e if arlrlpoue,gt of thte %hi? fté'dlg hanol

et hanol , n- propanoa\ ‘I sopf opanol t'8h a |so ary

but anol 1 er {13ty Jul anglen -, aleolol,.d sagoy 1atgotr9l Cargﬁlstaytgaty'

al cohol, and so © aIcoho S prefera e anong the

ﬁgﬁ\éﬁo?! Clogglbut angr sg-%{gegl arr@} ano andciF r&?lr%cr)\{/ (gprrgg@ﬁ@gl f?ﬂm &gm ling

poi nt of at nuost n;L'ZOC, and further preferred al cohols anong them are
met hanol , et hano isopr opanol and n-butanol. An armunt of the polar organic

sol vent of (E2) t ErQe@dp;gr¥fatEée5§rg(l?iy {g%g féQ?B??ts by mass

relative to 100 parts nass e tot anpount o and (C2).

Wen the agounj dr%ﬁ'l{oﬂlecasats Qu%tlpaafé oy esta (B rerﬂ%t‘&aé?tc!dlta\ﬁcl%n ihe
secured well. &t t he ot her when the armunt I's at nmost 10 parts by
mass, the ini tl@'f-@lﬁ:}%&h%%% hensmi i piped el | apd) thggcuced pesin of
hydrophobic. If it is water-soluble, the cured resin of
the composition could swell during cutting, so as to
induce displacement and degrade machining accuracy. This
20 can be securely prevented by the hydrophobic
(meth)acrylate. It can be hydrophilic unless the cured
resin of the composition swells or dissolves in part with
water.
The adhesion to a metal surface can be further
25 improved by using the composition blended from said

(A1), (Bl) and (Cl) in combination with a phosphate

having a vinyl group or (meth)acryl group, such as



t he conposition can be removed in the formof a film The conposition
according to the present invention 26 can contain a small anount of a

pol ynmerization inhibitor in order to inprove the storage stability. Specific
exanpl es of the polynerization inhibitor to be used include the conpounds as
exenplified as the 5 polynerization inhibitor used in the above Enbodi nent
(I'). Thus, exenplification is omtted herk% An anmount of the

pol ymeri zation inhibitor to be used is preferably from0.00Q1 to 3 parts by
mass, nore préPeERHRGTVEEM OXTEHIY 12 354 Phopphase, d8Patti%ie 20 100 10 parts
by mass of the total ampunt of &AZQ, (Bé; and (C2). Wen the amount is at

| east 0.001 paFEthy2RA¥YsCOYLREYStEYVagecddaphiasraten W osddr &&. On the ot her
hand, when the anpunt is at nost_3_parts by nass,, %POd adhesi on can be

obt ai ned and tRELROAFBYLOYOR*YELIYE PROFEREEE f FdRRERYeidrg uncur ed.

The conposition of the present invention nmay contain an additive generally
used, such as (BRtE) aStyAeY losetivd PhomPIsticode%bnes, e.g., acryl rubber;

ur et hane rubber, g?d acrylonitril e-but adi ene-styrene r%pben, an inorganic 20
filler, a %ol VBRFD) RT¥PY¥RGEY StAYlePRgRGIYY Mgt &LYaCl Fidsti ci zer, a

t hi ckener, a dﬁe, g gignent, a flame retardant, a silane coupling agent or a
surfact ant asPPBREPE5Si't does not inpair the object of the present

i nvention. 25Further, e present .invention provides t hod fo

Lemporari Ty fixi ng e MRESEOIRISH gt Seu BTG hib Hentr Wadedise of
a conposition,reducing. its _adhesive .27 str.ength through contact wi.th warm
Mt er Tof at miBt CBGER Ehr Fiig ctire SEORISSIAA T O I ANT oF F SHR Meer

processing the,tenporari fixed _nmenher; and i rsi t he processed nenber

in warm wat er V£-8* ﬁngégk eOEng&rgvéﬁﬂégiﬁgyﬁB QEﬁdﬁ%ﬂﬁQ1 '€ vari ous

menber s h a tical nenbers can rocessed with hi machi ni n

nocur acy T« RBaEBHE ne R CBrgaY: O oo qerbors il A St B Bk ng 1o

a preferred en?og,ianeg'gl 0 ntok‘}qe %rh% %ntoli nvernti Nhord hlen. ur ecdO rsesi n i s brought

into 10 contaCt W thH War mvatef of &° okt i retoval of° t he conposition
to swell and i.s_r ed_i.n the formaof film-from.t nenher.,. thereby

obt ai ni ng an gpfe ggtﬁ éf e(:é{f-il(r:ngllIe%nt(D %m%al?ﬁqttof@wﬁnetrhlez q;elrropn%lorlar}lytlfa}rjcxoa i on

et hod of the sRSSAN nLALOVENLON ha &f 18l A e, ahoue ahadi iy oan

be certainly obtained g an adhesive conprising the C np&% i'on of the
D sent | MYen S0 g v oS AT IS odS R M
15 and benzoin derivatives such as, benzoin methyl ether,
benzoin ethyl ether, benzoin propyl ether, benzoin
isobutyl ether and benzyl dimethyl ketal, acetophenone
derivatives such as diethoxyacetophenone and 4-t-
butyltrichloroacetophenone, 2-dimethylaminoethyl
20 Dbenzoate, p-dimethylaminoethyl benzoate, diphenyl
disulfide, thioxanthone and their derivatives, camphor
quinone and camphor gquinone derivatives such as 7,7-
dimethyl-2,3-dioxobicyclo{2.2.1]lheptane-1-carboxylic
acid, 7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane-1-
25 carboxy-2-bromoethylester, 7,7-dimethyl-2,3-~

dioxobicyclo[2.2.1) heptane-1l-carboxy-2-methyl ester and

7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane~1-carboxylic



20 90C, is preferred in terns of productivity because the renovability in
wat er achieved in a short period of time. Wth respect to the
above-nentioned tenperature of warmwater, it is preferred to use warm water
of from30C to 90C, preferably from40C to 90C, because the cured 25 resin
of the adhesive beconmes swollen in a short period of tine, the residual
stress in curing of the conposition is reléased to reduce the adhesive
strength, and vapor . 28 pressure of t ol.ar organic, solvent of (E2) serves
as renoval fofCe et dhe ArEiidl° ﬁlﬁé"eﬂﬁ%ﬁd st R oV eheS¥dmssi t i on,

t hereby enabling the_cured resi f th dhesi.ve to be renoved in the form
of a fiIn1froﬁfgﬁéhglé&ﬁé%édﬁeeky Tt HIPIOr L7 iRITRAFE T cur ed

resin into contact wiith the ter. is. a_method of jmersing the whole of the
bonded nenberCPnaFﬁeZmﬁﬁﬁ%yﬁ%%14?W§¥Q¥¥ﬁﬂ¥§01%f&4&??ﬁéhé§%n?rﬁQﬁﬂY . there
are no particuylar 10 restricfions on a terialwff éhe.ngpber to q$
tenporarily fied AT in % &Cé’ﬁ\AkPg}oeSPt QeI LT EH-1Ves such as

ul travi ol et - cur abl e .adhesi ve,, the nber is. preferably one of a

't anam (11 o HECEAVA BHSH e PRI b 1 1 Al LI O TR ¢
menbers, glass,.15 nenbers and pl ast.i nbers,, and thus the tenporary
fixation net hSdPEEHe BHOSR q|ﬂﬁﬁ#§4§$?§ﬁ?%ﬁaéhﬁﬁ#?ﬁVQQpﬁ Tary
fixation in processi of crystal aoscillators.. glass |enses, .plastic |enses
and opti cal dIGREE 20w TR, B A (ST MO R e
tenporary fixati. nmet had, sum ng .t hat, t he hesive is .,a t.ocur.abl e one,
the Torl bui o AT e g e il Vot SRt Tpe R RGP RnE o
a met hod of appl.yjng appr i_at e anmpunt. of .t he . sjve onto_a 25 bondi ng
surface of a %{r%égr‘ tgﬂgeggf’gg)&og?’mae%s}ﬁéﬁt&ro slt?blg[lr g[%gé acgléchl1 {br]eerlllsﬁdgci ng

anot her  pgber, el eqn,, of fuIELNA of, el i 11 N8 1y, Stacki ng qud i pl e

menbers to be enporarily Tixed, an ng €sive penetrate into

their interspace Hﬁ%Egvﬁgﬁ%igp,tﬁgfhﬁ%fﬁé?i%@éﬁ%ggtgggbgﬁgtg oExppsed to

visible light or u rays ocur a adhesive to

tenporarily fipnthhg 5 PSS ig rPreTé‘éeJ{]aer?‘fj & roh N6, 1 S0P @rpd ¥ & i xgd
g such a

menbers are subjected to processi cutting, grinding, polishing or

drilling into Si - t r i ed. i ter,
9 nfa e f&%&hﬁeg%v%gir'ﬁfhﬁteé Ltf‘x eWFa@@ St & etxﬂiﬁe@éf Shndin e

preferably in warm water, dresin o adhesive can be

removed from tdye {%122,“ 1)EEedi rent. (o) ‘amount ﬁ.@%x‘@arﬁre(f'éxja)blml oys

t he uret hane (net rylate of (A3) as one of 1ts conponents. The t hane

15 (et h) agryl@ten of Ao ysad d oy a4 €S YiMerd PHRNERIUALS QDA Neh Ay

reaction of a polyisocyanate, a polyol, and a (nmeth)acrylic acid.
Exanpl es of the pcﬂa»@tswm% Il et d-£ Ol yb NSy i t ROCYPPELE, of

2,6-tolylene diisocyanate, 4,

promoting the curing. On the other hand, when the amount
is at most 20 parts by mass, a sufficient curing rate can
be assured. A more preferred embodiment is such that

20 (D1) is added by at least 3 parts by mass, which is
further preferred in that the composition becomes curable
regardless of an light irradiation amount, a crosslinking
degree of the cured resin of the composition becomes
higher, no displacement occurs during cutting, and the

25 removability is improved.

In order to improve the storage stability, the

composition according to the present invention can



20 di phenyl met hane dii socyanate, m phenyl ene diisocyanate, xylylene

di i socyanate, tetranethyl ene diisocyanate, hexanethyl ene diisocyanate,

| ysine diisocyanate ester, 1,4-cyclohexylene diisocyanate,

4, 4" - di cycl ohexyl net hane diisocyanate, 3,31-dinethyl-4,4"-biphenyl ene 25

di i socyanate, and so on. They can be used singly or in conbination with at

| east two ki nds. Exanples of the polyol i#Aélude polyester did, 30 polyether

di al , pol ycaprol act.one dlal pol rbonat e SO on. FurthernDre t he
coove-rent onEb Seb R e & o ot i R E0E
wat er - sol ubl SRl m?er?ts | c% cplr efeerr az%tylosnel g{cn eqd i n olrrgce{%éeo rgééﬁlf t he

Objeﬁt of fhe pre nveB ?nnu e ur et hane

o 4 ,
bart i bularly SArSARRAE, o?a@%qu s S M PR A PR o S?;Iffs
Ibgag?sz ggrtg 3%%;1%15 chic} et(aﬁs%lgQ a(r:]cgant(etl?éqoslecuredrt(pc&fk?ch)(ggorﬁlCFlEIP %tlll ) Wnen
e oMUt g st L Ay RSP S raent g vagpyy | rom
i nvention enplg rq@%ﬁﬁg{%@erﬁ ﬁe‘*’%@o @néﬁaéast @ed%@é@fclgyl ic acid

erivative nnno om't he p conS|s

d h

n(net h)acryl o qé%g[ ex r p ni ng
(meth)acryl at ?s an )r{;let a?: |dépée;%1t%dd&| vaﬁ’lcgEE %ér%%rr%cfg %Ig(?esé?%%ﬁé

t he general gﬁg al yhereln Z
represents a (net )acsﬁ%éil g?%u ﬂ%%é%ﬂéﬁégﬁinfﬁagroup or a phenyl group

havi ng an al ky, QHPL Wi CH2) -,
- CH2CH( OH) mz-éat%rmHs- 2- hau1(:‘8%412)24-3 s ntleé(;grz Freetteat 00

In the prggen%dﬂpyﬂgjéyésg@eqng§qg3Qggether with the above (A3), (B3) can
provi de an adhesi've with high adhesive strength and the property of reducing

the 5 adhesive stranaifo@fc tde Ouk efolfRéPi LA Qughi GRDLAELr WbhpBRLEES

is preferably from 0.001 to 3 parts by mass, more
preferably from 0.01 to 2 parts by mass, relative to 100
parts by mass of the total amount of (meth)acrylates

15 (A1), (Bl1) and (Cl). When the amount is at least 0.001
part by mass, the storage stability can be secured. On
the other hand, when the amount is at most 3 parts by
mass, good adhesion can be obtained and the composition
can be prevented from being uncured.

20 The composition of the present invention may contain
an additive such as an elastomer selected from various
ones, e.g., acryl rubber, urethane rubber and
acrylonitrile-butadiene-styrene rubber, an inorganic
filler, a solvent, an extender, a reinforcing material, a

25 plasticizer, a thickener, a dye, a pigment, a flame
retardant, a silane coupling agent or a surfactant as

long as it does not impair the object of the present



Exanpl es of the n-(neth)acryl oyl oxyal kyl hexahydropht hal i m de i ncl ude

n- (nmet h) acryl oyl oxyet hyl hexahydropht hal i m de, n-(neth)acryl oyl oxypropyl 10
hexahydr opht hal i m de, n-(rmeth)acryl oyl oxybutyl hexahydrophthali m de, and so
on. In a case where n-(neth)acryl oyl oxyal kyl hexahydrophthalimde is
sel ected as the conmponent (B3), the content thereof is preferably from10 to
60 parts by 15 mass, particularly preferabfy from20 to 60 parts by nass,
relative to 1Q0 parts by mass of the total anobunt of (A3) and (B3). Wen the
anount to be é&ﬁ%&tﬁgnat | east 10 parts by mass, the satisfactory adhesive

strength can be segured _in _bondi f. a ne r. Wien it 20 is at npst_60
a1 by mmas. -t hd Ao A, (GRS T i TR i Eett i Theh
i mrersed in water. Furt her mar.e ft.her{)resent i nventi.orsi1 permits a

car boxyl gr ouBSESREait TG STREER adry TArd D H ATt ' A (FRRG S hent
(B3). 25Exanples .of the carboxyl group-containing,.(neth)acrylate include
acrylic acid, lbr?é‘tdﬁélgr )Fﬁecm Eﬁ’ : ﬁa’lt S5 tpﬁtﬁrgﬁhoé’eac Od‘}pc}/SPtlon'

w- car boxy- pol ycaprol act one_ 32 .nmano( net h) acryl at.e, t hal,i ¢ aci,d
nonohydr ox@et %}‘/ll l(’r?et%%l)eagroﬂpéjtsé, l(or?egﬁo) e@cermﬁ o gliydpé;lixmastr}fe member,

p( et h) acr oyl gxyet hyl. hydrogen _succi nate,-.and; so gn.. \Wen the carb I
O oup- Lont o nPrS SRR TS SeatE e e h Wi B ulfert il Ve

preferably {1 omcldacid iafis W MRS AV Gl Aldpopreherablyedrom & o 40

parts by nmass, relative to y nmass 0 e total amount of (A3) and

(B3). Vhen the apunt ics, al sl egst dePaE! RY HRSS0d NG 3dhesl quiganbe surely

secured well. e ot her han anount i s at nos parts by

TasS. he remuahl Lid o) B §or DEAPHY S yBldseq yich hAdd (T on, the

pr ejsent i nvention can ect cryl1c aci vat| ve nononer
10w, i st o eter s UL G 5 A SOTATER (2
2L0h Som” o0 RO S BN GED e LR PHET LT 2

invention, the cured resin is brought into contact with

warm water of at most 90°C in removal of the composition

to swell and is removed in the form of a film from the

15 member, thereby obtaining an effect of excellent

workability.

In the temporary fixation method of the present
invention, it is preferred to use an adhesive comprising
the composition of the present invention, because the

20 above effect of the invention can be certainly obtained.

In the present invention, use of warm water
appropriately heated to at most 90°C is preferred in
terms of productivity because the satisfactory
removability is achieved in a short period of time. With

25 respect to the above-mentioned temperature of the warm

water, it is preferred to use warm water of from 30°C to

80°C, preferably from 40°C to 80°C because the cured



20- CH2CH( OH) CH2-, -C41-18- or -C8H12-, and p an integer of from1l to 10.
Exanpl es of the (nmeth)acrylic acid derivative nononmer having the structure
of the general fornula (C3) i ncl ude phenoxyet hyl (neth)acryl ate,
phenoxy di et hyl ene 25 glycol (neth)acrylate, phenoxy polyethyl ene glycol
(meth)acryl ate, phenoxypropyl (neth)acrylate, 2-hydroxy- 3-phenoxy propyl
(nmet h)acryl ate, phenoxy dipropylene 33 gl§col (neth)acrylate, phenoxy

pol ypropyl ene gl ycol _(neth)acryl ate, d so on. anount of _the
(meth)acrylic g(’?rl& Q&r ﬁl&t CPEPRS R %&\ﬁoﬁﬁst ﬁé’ogtlﬁibtltﬂé‘ G%%e general

formula (C3) d drs r er abl m 10 to 80 parts b
e Sy Beenerophy G ol B5d SRA ANt A S e el B part s
by mass of the total, am)unt of A Wien am)unt is at least 10
parts by mass COP‘RtBSFn df?na&ﬁ’e§|e %ac%ﬁia (sfee%ﬂeed%t PEREY amun
is at nos ar r enov er can be secured wel|.
The adhesi on t8€ ?Pé( érlngﬂ arr Bé& %’r qqf MR IR 1 Pe
o 1)8% oFeT A ATA f& ahaf”eu '“"’“ °?ﬁ%“g@5‘v%ggfr‘>85p“a%§rﬁiﬁl e
hosphat e, rreth cid s hat . ct I
Tt ol s o iy i
osphat e an e acryl o e 0 ene co sphat e.
Pn th %tve&t.sﬁe‘é e SRS RS S e, i o °Pe

In the present eph |on|n|t|ato

added to the ab cqnpenent s _(A3) .and 3) vr des the conposi tion
with the phot %‘cﬁ%%ﬁlg p(r%éleert 14“ %)a trg"(%n ojth‘slhe Y adhesi ve 25 strength

and the propertywﬁnh t\%ge[ 3# erejgrg;% 1oen Sttfh haPé Isge g{,l{fgui eIsr n

t hrough cont act € prlesent T nvention can provrde an

adhesi ve 16)’4 %léisttﬂlc36i%91@ io%abcll ?natt%rq%tl' %E]EI Wﬂ?ﬂer to be

temporarily fixed, and in a case where the adhesive is an
ultraviolet-curable adhesive, the member is preferably
one made of a UV transmitting material. Examples of the
material include crystalline quartz members, glass

15 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.

20 With respect to how to use the adhesive in the
temporary fixation method, assuming that the adhesive is
a photocurable one, the following method can be adopted:
the adhesive is first applied e.g., by a method of
applying an appropriate amount of the adhesive onto a

25 bonding surface of a member to be fixed or a support
substrate, and then placing another member thereon, or a

method of preliminarily stacking multiple members to be



The photopol ynerization initiator of (D3) is blended in order to effect
sensitization with active rays such as visible light or ultraviolet rays to
enhance photocuring 5 property of the resin conposition, and can be one of
vari ous known photopol ynmerization initiators. Specific exanples include the
conpounds as exenplified as the photopol ynerization initiator of (Dl) to be
used in the above Enbodinent (1). Thus, eX@&nplification is onitted 10 here.
The photopolynerizatioeyi i.tiators .can be use | one qQr in conbination with

two or nore i hFFPEBFS ixedn ARJunttEATEnE ﬁ LyiFe AEARNTGTS niti at or
f (D3) to be.add i .ef bly f 0.1 tq.2 t , ticularl
o5 Tobe qttog s peterablr 1o 110 28 baie s bt clar
the total of (A3 d (B3). W h b - ti d t i t | t 0.1
bart by s, NERBSERT BCE . BRDRFERoE Py ety 1oAY Gurh EHAY AT OO hand

when the amoupt is_at st .20 parts. by ss,..a sufficient curi rate can be
Achi eved. 20 TReCTEARGER: PHRCGFOERE LA OB R St (FSTPCHR O A 4 6m) |
anount of59 polﬁgerization inhibitor in order to inprove the storage

st abi lity.> Sp&EI"PFEexanpl es of the pol ynerization inhibitor to be used

i nclude the conmpoynds as.exenmplified as th ymerization inhibitor to be

1S 25 1 1 the AbABE TR SR e 1B ok T R | S ¢ ted her e.
An anount of thg.gokégprgzatiogsinhibit%% to be %%?d 35.i§TQ{eferably from
0.001 to 3 paPPSIBY REsEC REPECSFEPS SN Aoy df % 0 FFF Y by nass,

relative to 101BaLADY 893191 1 0L A AL L f85) a0 GBY cahen the

anopunt is at Feas t by §S,” the 'storage d y can

secured. On { hg gLber andy uhend e QION, LS Al RSl R Suliedass, the

conposition ¢ e prevente rom bei ng uncur goo esi on can be

obt ai ned., Jhe rggﬁyoéisf;isﬂgu %‘;?mg&% i@i%?;e Uy BLE 'm%’%re'@%fx%‘?x{‘téﬂé" e}

. S.
additive gener s an elastoner selected fromvarious ones,

e.g., acryl rﬁggggimgﬁgth%qq:rubber, and acrylonitrile-butadi ene-styrene
rubber, an inorganic filler, a solvent, an extender, a reinforcing material,

a plasticizer, a H*P{eCk(%%%rh) aq:r%%ﬁea JH Nt w1 i MR g £L AT nt @ Silane

coupling agent or a surtactant "as long as 1t does not Inpalr the 0Object of

the present i g\fe? I @Rast 500FHH \?&% (ﬁ]thqe%rs%s%?{e [ e rzb%};gr%ll deS i et hod

for tenporarily fixing a nmenber, conprises b menber with

use of an adhggi ye +eedlcia9g dit S radheside FHANHM 4 hpugh, contasdg Wd h
water, particularly wwth warmwater at |east 30C, curing the adhesive to

tenporariiy fichikhenPRERRst RITAYESYad YN DHLMRAA LY frorpdenber; and
i rmersing the processed nmenber in warm 25 water to renove the cured

adhesive. By binpoi@dRodxenpliFiedaae Whitbcempt (28l Jabes aan be
processed with high machi ning accuracy, w thout use of an organic
above Embodiment (I). Thus, exemplification is omitted
here.
(A2) preferably comprises at least one member
20 selected from the group consisting of polybutadiene,
polyisoprene and hydrogenated products thereof because it
enhances the property that when a cured resin of the
composition is immersed in warm water, the cured resin is
removed from an adherend (removability).
25 In the present invention, an amount of the

(meth)acrylate of (A2) to be added is preferably from 1

to 50 parts by mass, particularly preferably from 5 to 45



36 sol vent. Furthernore, according to a preferred enbodi nent of the
present invention, the cured resin is brought into contact wwth water in
renmoval of the adhesive to swell 5 and is renoved in the formof a filmfrom
t he nenber, thereby obtaining an effect of excellent workability. In
the tenporary fixation of the present invention, the effect of the above

i nvention can be certainly obtai ned by using an adhesive conprising the
conmposition 10 of the present invention, 8d&ch being preferred. In the

t i tion, th [ bl t the t t f t
Geually ai T oBALEES: ST, S USRS OFF il SnRAE7 ophbbY | & of ¢ FERTED i o

preferred in terns of pr ctiyity heca the,satisfactory .15 renovability
in water is adhicaVEd qu?l Ql‘djéhorgﬂ%era}rb g‘?ﬁti m?(q.he\ﬁ t’%‘er @smﬁé%{t tscoO &ee
above-nentioned1ie yer at.ure of. the r er. it.is_preferred to.use warm
wat er of from 472159(?(3 1per‘-’lesfterla ai/%;gc}'m tot%%f‘g"é%\é%%leﬂf% tlred resin

e e e L e e i S L

adhesi ve stren ereby en I'ng € cure e ive be

renoved in thq:ﬁeo(rjég fos%t;fiic%r[nir!:q{ﬁé]efo ﬁo% a, recopmengdalle Tﬁcf)hgeorgffor

bringingt%ecure resin into contact w he water 1S a met

mrer sing the ol e gl g Dondad, SleRbes. 35,10 Y81 ST W Shel5: S ppLe

In the present I nvention, ere are no particular strictions ona materi al

of the rrerrberoj]tngt&eal %ﬁ%eeéﬁpdﬁ{e?,gﬁ%%irﬂ(fﬂitn%;f?eémglfase wher e t he adhesive

is an ultravi cura ve, the ne I's preferably one made of a

W transmtting mejeri gk%@%fg%gf?f h@Aﬁrgit eLi g;r:ekgg gq_i?hcryst alline

guartz menbers, gl ass ers  and plastic nenbers, an us the tenporary

fixation neth nreseat s.nventj > [ :
Cdénfsosﬁﬂlﬁoﬁ. & jlenventy QI%IC%I%J%OP t &Préo?p’ﬁ%’sltaﬂ{ Zo‘ﬁ' enses

fixation in pr Ing of crystal oscillators, glass |enses,

and optic di . (fh 4 ‘Equt dhesj i
t enpor ar yﬁ?i xmﬁﬁncﬂ{%%fﬁgﬁﬁl&ln%oi at tﬁrewgg#églf‘\flg ?IE %gﬁﬁo(?%%gﬁ%bl e one,

the fol | owi ng dRihacs catk, bes adoptallicd he: ashesiyent SahiT sbgaRaki ed e.g., by

a nmet hod of applying an appropriate anmount” of the adhesive onto a 15 bondi ng

surface of a RSNy bedi Ol @B UPPPRG ShBSE L 8hB1eaNGid&RP| 3l Ng

anot her nenber thereon, or a nmethod of prelimnarily stacking multiple

nenbers to be dHMY H}pddodhXBr: TSt EhdI-theqagB8shverPeRetrate into
their interspace to be applied, and thereafter the 20 nenbers are exposed to

visible |ight @dmpbd1emd®l £igh 255cd 9 THr Swd DEs pHpt acHE 3,8 agheghye to
tenporarily fix the nmenbers.
15 with water.
The polyfunctional (meth)acrylate of (B2) to be
used, can be one selected from the compounds exemplified
as the component (Bl) used in the above Embodiment (I),
i.e., the compounds exemplified as the examples of the
20 Dbifunctional (meth)acrylates, trifunctional
(meth)acrylates and tetra- and higher-functional
(meth)acrylates. Thus, exemplification is omitted here.
An amount of the polyfunctional (meth)acrylate of
(B2) to be added is preferably from 1 to 50 parts by
25 mass, particularly preferably from 5 to 40 parts by mass,

relative to 100 parts by mass of the total amount of

(A2), (B2) and (C2). When the amount to be added is at



Thereafter, the tenporarily fixed nenbers are subjected to processing such
as cutting, grinding, 25 polishing or drilling into a desired shape, and
then the menbers are inmersed in water, preferably in warm water, whereby
the cured resin of the adhesive can be renoved 38 fromthe nmenbers.
EXAMPLES Now, the present invention wll be described in detail wth
reference to Exanpl es and Conparative 5 EXénples, but it shoul d be

derstood that_th ' tign is b neans restricted t h
Exanpl es. Evalfafiton RetoRy dESF 1 IS HIIREHE Gw e B8 fr5us, 2
Eval uation Methods Tensile Shear Bond,St th: the st th 10 d
i accor dance \i £ SIS R 0aah. ¢SSR 318l 4f CPyREALT ¥t St br B B tENar k 1 or

heat i stant, gl f act b i I ted I 25

Peal e SLaNBage IS A DY CBr U0 oL9GRT BRI el 335 (25,
heet f th I ded 15 .i b i .Wth di t

Shect s of L dRURE, U Y3, 0 GRCe 7 AEnng, aheeal ol o

curing app rat %'ﬁ%'%%fﬂ{éﬂﬁééﬂﬁﬁﬁIess di scharge | anp, nmanufactured by
Fusi on UV Systens I nc uritder-a ‘Condi ti on of an accunul at ed quantity of

| i ght of 2000 nﬂ/q@%%§%ﬂ§8ﬁ§18 ¥§A§ ghm?ﬁé)3€§¥f§3etggrﬁgg)B{gpg&kggmgstest

pi ece for tensile rength piécée thu repare

subj ected to S r@_rg} h(gjdlta)?rh%gjtec sa&eagf%oqga tr2 ggtﬁ hy, III%&%}—OI a

uni ver sal testing nachi‘ne “un enper re o and 'a humdity of 50%
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renovi ng test was prepared he conposition 1 n the sane
condition as - . at GOIMRGSA fd ; S pk i to the
above Pyrex g?g%\é%ég% EonléIegI:I t Ia‘%bl ue g’ﬁCIe&e(Ié)gIgsrsIs Il%ge%?ﬁgéiggaqgo nm
width x 1 i ; 1EHQ§II - ' ai MRS 5
i mer sed I% \Tn?rﬁn%hmnf%%?%?gt%%&a peri’o?tg?h E%eﬁfz&?cgén%%ﬁ?g%' t @Pyrex’ gl ass

was measured, gnd g rkﬁ‘é"h‘ﬂﬁiro?}gitleié IlIgI]igéa)sIsts yaé%Pe&béé‘é%’ﬁdof LE 1-1 A

conposition was prepared by addi ng 10 mass of benzyl di nethyl

ket al (herein%&h&béﬂ%%&ﬂ”éﬂgﬂiE¥b£ﬁ¥%§)sﬁéﬁié“bfﬁﬁﬁé%EdV@grIﬁa§£99
initiator of (Dl) and 0.1 part by nass of

2, 2-met hyl ene~pbit{ 47dmIhyl-6-tertiary butyl phenol) (hereinafter abbreviated
as "MDP") as a polynerization inhibitor to a total anount of 100 parts

The (meth)acrylate monomer of (C2) to be used may be
15 one selected from the compounds as exemplified as the
component (Cl) used in the above Embodiment (I). Thus,
exemplification is omitted here.
An amount of the (meth)acrylate of (C2) to be added
is preferably from 5 to 95 parts by mass, particularly
20 preferably from 10 to 80 parts by mass, relative to 100
parts by mass of the total amount of (A2), (B2) and (C2).
When the amount to be added is at least 5 parts by mass,
the initial adhesion can be maintained well. On the
other hand, when the amount is at most 95 parts by mass,
25 the removability can be secured well, so that the cured
resin of the composition can be removed in the form of a

film.



15 by mass consisting of 20 parts by mass of 1,2- pol ybutadi ene-term nated
ur et hane net hacryl ate (TE-2000 manufactured by N ppon Soda Co., Ltd.,

her ei nafter abbreviated as "TE-2000") as the (neth)acrylate of (Al) with the
nol ecul ar wei ght of at |east 500 having at | east 20 one (neth)acryl oyl group
at a termnal or in a side chain of a nolecule, 15 parts by mass of

di cycl opent anyl diacryl ate (KAYARA D R-6843manuf actured by N ppon Kayaku
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hereinafter abbrevi ated as The peasurement of iensile shear bond.strength 5
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heLer s UoedalE i sk Pl adonsel gyibasied el emal e
T B S e L R e S
10 water.
The adhesion to a metal surface can be further
improved by using the composition blended from said (A2),
(B2) and (C2) in combination with a phosphate having a
vinyl group or (meth)acryl group, such as
15 (meth) acryloyloxyethyl acid phosphate, dibutyl 2-
(meth)acryloyloxyethyl acid phosphate, dioctyl 2-
(meth) acryloyloxyethyl phosphate, diphenyl 2-
(meth)acryloyloxyethyl phosphate and
- (meth) acryloyloxyethyl polyethylene glycol acid
20 phosphate.
The photopolymerization initiator of (D2) is blended
in order to effect sensitization with active rays such as
visible light or ultraviolet rays to enhance photocuring
property of the composition, and can be one of various
25 known photopolymerization initiators. Specific examples

include the compounds as exemplified as the

photopolymerization initiator of (D1) used in the above
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et hyl ene oxi de-nodified acrylate (ARONI X M 101A manuf actured by TOAGOSEI

CO., LTD.) 20TPO 2,4,6-trinmethyl benzoyl diphenyl phosphine oxide (Lucirin
TPO manuf act ured by BASF) 1-907: 2-nethyl-1-[4-(methylthio)phenyll-2-
nmor phol i no propan-1-on (I RGACURE9O7 manufactured by C ba Specialty Chem cals
K. K.) 25 COWPARATI VE EXAMPLES 1-1 to 1-4 24  Conpositions were prepared in

t he sane nann as..n anmpl e 1-1 except that, raw nmateri al.s of es as 43
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prepared. Tabl.e 1-2.shows the results of those. TABLE 1-2 Conparative
FACLOR (TR St i (R 95 FeES  TE- 2000 20 0

exanpl e No. 1-‘f £
An amount of the photopolymerization initiator of
5 (D2) to be added is preferably from 0.1 to 20 parts by
mass relative to 100 parts by mass of the total amount of
(A2), (B2) and (C2). The amount is more preferably from
3 to 20 parts by mass. When the amount is at least 0.1
part by mass, it is sure to achieve the effect of
10 promoting the curing. On the other hand, when the amount
is at most 20 parts by mass, a sufficient curing rate can
be assured. A more preferred embodiment is such that
(D2) is added by at least 3 parts by mass, which is
further preferred in that the composition becomes curable
15 regardless of an light irradiation amount, a crosslinking
degree of the cured resin of the composition becomes
high, no displacement occurs during cutting, and the
removability is improved.
The present invention is characterized in that the
20 polar organic solvent of (E2) is used in combination with
(A2), (B2) and (C2), and this can surely develop the
phenomenon in which the composition after cured readily
swells through contact with warm water to reduce the
adhesive strength.
25 The polar organic solvent of (E2) preferably has a
boiling point of from 50°C to 130°C. When the polar

organic solvent is selected as one with a boiling point



(Bl1l) conponent (parts by mass) R- 684 0 O (Cl1) conponent (parts by nmass)
TO 1429 PO A 40 40 60 40 O her conponents (parts by nmass) MIEGVA
Acryl oyl norpholine 100

10

15

20

25

25

within the above range, it can more securely develop the
phenomenon in which the composition after cured decreases
the adhesive strength through contact with warm water,
such being undesirable. Furthermore, the polar organic
solvent may be one selected, for example, from alcohols,
ketones, esters, and so on, and among those, an alcohol
is preferably selected according to the Inventor's
research result.

Examples of the alcohol include methanol, ethanol,
n-propanol, isopropanol, n-butanol, isobutanol, secondary
butanol, tertiary butanol, n-amyl alcohol, isoamyl
alcohol, 2-ethylbutyl alcohol, and so on. Furthermore,
alcohols preferably applicable among the above alcohols
are methanol, ethanol, n-propanol, isopropanol, n-
butanol, isobutanol, secondary butanol and tertiary
butanol with a boiling point of at most 120°C, and
further preferred alcohols among them are methanol,
ethanol, isopropanol and n-butanol.

An amount of the polar organic solvent of (E2) to be
added is preferably from 0.5 to 10 parts by mass relative
to 100 parts by mass of the total amount of (A2), (B2)
and (C2). When the amount is at least 0.5 part by mass,
the removability can be secured well. On the other hand,
when the amount is at most 10 parts by mass, the initial
adhesion can be maintained well and the cured resin of
the composition can be removed in the form of a film.

The composition according to the present invention
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can contain a small amount of a polymerization inhibitor
in order to improve the storage stability. Specific
examples of the polymerization inhibitor to be used
include the compounds as exemplified as the

5 polymerization inhibitor used in the above Embodiment
(I). Thus, exemplification is omitted here.

An amount of the polymerization inhibitor to be used
is preferably from 0.001 to 3 parts by mass, more
preferably from 0.01 to 2 parts by mass, relative to 100

10 parts by mass of the total amount of (A2), (B2) and (C2).
When the amount is at least 0.001 part by mass, the
storage stability can be secured. On the other hand, when
the amount is at most 3 parts by mass, good adhesion can
be obtained and the composition can be prevented from

15 being uncured.

The composition of the present invention may contain
an additive generally used, such as an elastomer selected
from various ones, e.g., acryl rubber, urethane rubber,
and acrylonitrile-butadiene-styrene rubber, an inorganic

20 filler, a solvent, an extender, a reinforcing material, a
plasticizer, a thickener, a dye, a pigment, a flame
retardant, a silane coupling agent or a surfactant as
long as it does not impair the object of the present
invention.

25 Further, the present invention provides a method for
temporarily fixing a member, which comprises bonding the

member with use of a composition reducing its adhesive



not renmoved 30 60 Renoved state**) adhesi ve resi due adhesive residue **)
Adhesi ve residue: a cured resin of a conposition remai ned on a surface of

gl ass, though glass was 44 separated. MATERI AL USED MIEGVA: et hoxy
tetraet hyl ene glycol nononethacrylate (NK Ester M 90G manufactured by SHIN 5
NAKAMURA CHEM CAL CO., LTD.) EXAMPLE 1-12 The measurenment of tensile

shear bond strength and the renoving test were carried out in the sane
manner as in Exanple 1-1 except that the £&8st pieces for the 10 renoving
test and for the neasurenent of tensile shear bond strength were prepared in
such a manner SHRNGHe CHRIEHE TIHL Seret adea By wWisereht2anBaRts°67Ct he
phot opol yneri zation initiator (D1) in Exanples 1-1, 1-2 and 1-11 and they
vere used and & BPSeP ST E At Qi r P pEt B Uk st e BRMBRECt r odel ess
di scharge | anp, manufactured by Fusion UV_Systens Inc. under different
accunul at ed | RIRCSHAFBMT t5hs GIMBIRAT 500, £ 1600 BRPD0O0ARI/ LRPSEE LRI

wavel ength of 365 nm As a_result, each conposition maintained good_adhesive
strength in edd¥t BFu&SHfs d‘ﬂeé'ép%ami“(%/r‘bfwel“i%tt%nﬁe@%ﬁ%ﬂhﬁoﬁﬂred

renmovability. Table 1-3 shows the results of those.
5° adhesive. By this method, various members such as

optical members can be processed with high machining
accuracy, without use of an organic solvent.
Furthermore, according to a preferred embodiment of
the present invention, the cured resin is brought into
10 contact with warm water of at most 90°C in removal of the
composition to swell and is removed in the form of a film
from the member, thereby obtaining an effect of excellent
workability.
In the temporary fixation method of the present
15 invention, the effect of the above embodiment can be
certainly obtained by using an adhesive comprising the
composition of the present invention.
In the present invention, use of warm water
appropriately heated, specifically warm water of at most
20 90°C, is preferred in terms of productivity because the
removability in water achieved in a short period of time.
With respect to the above-mentioned temperature of warm
water, it is preferred to use warm water of from 30°C to
90°C, preferably from 40°C to 90°C, because the cured
25 resin of the adhesive becomes swollen in a short period
of time, the residual stress in curing of the composition

is released to reduce the adhesive strength, and vapor
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Adhesive strength (MPa) 1 1.3
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pressure of the polar organic solvent of (E2) serves as
removal force between the member and the cured resin of
the composition, thereby enabling the cured resin of the
adhesive to be removed in the form of a film from the
adherend. A recommendable method for bringing the cured
resin into contact with the water is a method of
immersing the whole of the bonded member in the water,
which is simple.

In the present invention, there are no particular
restrictions on a material of the member to be
temporarily fixed, and in a case where the adhesive is an
ultraviolet-curable adhesive, the member is preferably
one made of a UV transmitting material. Examples of the
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.

With respect to how to use the adhesive in the
temporary fixation method, assuming that the adhesive is
a photocurable one, the following method can be adopted:
the adhesive is first applied by e.g., a method of
applying an appropriate amount of the adhesive onto a
bonding surface of a member to be fixed or a support
substrate, and then placing another member thereon, or a

method of preliminarily stacking multiple members to be
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temporarily fixed, and letting the adhesive penetrate

into their interspace to be applied, and thereafter the

members are exposed to visible light or ultraviolet rays

to cure the photocurable adhesive to temporarily fix the
5 members.

Thereafter, the temporarily fixed members are
subjected to processing such as cutting, grinding,
polishing or drilling into a desired shape, and then the
members are immersed in water, preferably in warm water,

10 whereby the cured resin of the adhesive can be removed
from the members.

Embodiment (III):

Embodiment (III) employs the urethane (meth)acrylate
of (A3) as one of its components. The urethane

15 (meth)acrylate of (A3) used in the present invention is
obtained by reaction of a polyisocyanate, a polyol, and a
(meth)acrylic acid.

Examples of the polyisocyanate include 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, 4,4'-

20 diphenylmethane diisocyanate, m-phenylene diisocyanate,
xylylene diisocyanate, tetramethylene diisocyanate,
hexamethylene diisocyanate, lysine diisocyanate ester,
1,4-cyclohexylene diisocyanate, 4,4'-dicyclohexylmethane
diisocyanate, 3,3'-dimethyl-4,4'-biphenylene

25 diisocyanate, and so on. They can be used singly or in
combination with at least two kinds.

Examples of the polyol include polyester diol,



35 88 66 EXAMPLE 1-13 Pyrex glass with 150 nmlength x 150 mmw dth x 2 mm
5 thickness and the blue sheet glass used in Exanple 1-1 as dumy gl ass were
bonded with the conposition prepared in Exanple 1-1 and the conposition was
cured in the sane manner as in Exanple 1-1. Only the heat-resistant Pyrex

gl ass portion of the adhesive test piece was cut in the 10 size of 10 mm
square by nmeans of a dicing apparatus. NeBBher dropout nor |oss of the Pyrex
gl ass occurred during cutting, so as to denonstrate satjsfactory

processabi | i t PWMaFRfdo it pR iy Tt afcdne ﬂ@ladr@%}%a%%%ab? ece with

t he Pyrex gl ass, rtIOE only 15 being cut was imersed in warmwater at 80C

and the 46 eftid ¥ &€Mwas renoved in 120 minutes. EXAMPLE 2-1 A
conposition was prepared by addin arts by, mas i sopropyl al cohol
(herei nafter abbr St edFﬁbg %bg ethen b?%? o?ﬁ%ﬁ?%ggolvent of (E2),

10 parts by mass qf BDK _as the hot yneri ninitiator o 2) and 0.1
part by mass o? aé%ryalad:cﬂﬁfb s})%;k Fhi Qb?oat‘ﬁ%t‘?’ét%?{’é %nt of 100

parts by ss consisting of 20 S of TE- 2000 as
(et h) acr yPat €53 (?@% J\%itlr? ® Sré]c I%‘?ls%"r%‘ﬁtl%foﬁ e?e‘é‘%ta%b@“ﬂaw‘ﬁg at
| east one (net acr Io | .group at a termnal or in a side chain of the

mol ecul e, R LRVIH PI yf unct i onal (neth)acrylate of

E?:%i’léoofﬁéﬁstﬁé i&y%%%é&aaar%%ﬁ?? 51%’6%%235)?? 1A nE”

Carried out UbHEHET MU AT B cETb TaLT® RREEEHEhe e 1 ecul s of

LU éggtlcéiarly preferably from 5 to 50 parts by mass,

10 relative to 100 parts by mass of the total amount of (A3)
and (B3). When the above amount is at least 5 parts by
mass, good adhesion can be secured. On the other hand,
when the amount is at most 80 parts by mass, it can
prevent the viscosity from unnecessarily increasing to

15 reduce the workability.

The present invention employs as the component (B3),
at least one (meth)acrylic acid derivative monomer
selected from the group consisting of n-
(meth)acryloyloxyalkyl hexahydrophthalimides, carboxyl

20 group-containing (meth)acrylates and (meth)acrylic acid
derivative monomers represented by the general formula
(C3) :

General Formula (C3): Z-0-(R;0)p-R

wherein Z represents a (meth)acryloyl group, R; a

25 phenyl group or a phenyl group having an alkyl group witk
1l to 3 carbon atoms, R, -CyH;-, -C3Hg-, -CH,CH(CH,;) -,

-CH,CH(OH) CH,-, -C4Hg- or -Cg¢Hi,-, and p an integer of from



ST SE 017 N

10

15

20

25

N 10 rTT7TET | SG F7TETSTWT4 OI-Z OZ ST SE 017 N N

31

1l to 10.

In the present invention, when used together with
the above (A3), (B3) can provide an adhesive with high
adhesive strength and the property of reducing the
adhesive strength of the cured resin through contact with
water.

Examples of the n- (meth)acryloyloxyalkyl
hexahydrophthalimide include n- (meth)acryloyloxyethyl
hexahydrophthalimide, n- (meth)acryloyloxypropyl
hexahydrophthalimide, n- (meth)acryloyloxybutyl
hexahydrophthalimide, and so on.

In a case where n- (meth)acryloyloxyalkyl
hexahydrophthalimide is selected as the component (B3),
the content thereof is preferably from 10 to 60 parts by
mass, particularly preferably from 20 to 60 parts by
mass, relative to 100 parts by mass of the total amount
of (A3) and (B3). When the amount to be added is at
least 10 parts by mass, the satisfactory adhesive
strength can be secured in bonding of a member. When it
is at most 60 parts by mass, the removability of the
cured resin can be secured when immersed in water.

Furthermore, the present invention permits a
carboxyl group-containing {(meth)acrylate to be selected
as the component (B3).

Examples of the carboxyl group-containing
(meth)acrylate include acrylic acid, methacrylic acid,

maleic acid, fumaric acid, w-carboxy-polycaprolactone
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mono (meth)acrylate, phthalic acid monohydroxyethyl
(meth)acrylate, (meth)acrylic acid dimer, B-
(meth) acroyloxyethyl hydrogen succinate, and so on.

When the carboxyl group-containing (meth)acrylate is
used, an amount to be added is preferably from 1 to 50
parts by mass, particularly preferably from 5 to 40 parts
by mass, relative to 100 parts by mass of the total
amount of (A3) and (B3). When the amount is at least 1
part by mass, the adhesion can be surely secured well.

On the other hand, when the amount is at most 50 parts by
mass, the removability in water can be secured well.

In addition, the present invention can select the
(meth)acrylic acid derivative monomer having the
structure of the general formula (C3) as the component
(B3) :

General Formula (C3): Z-0-(R;0)p-R;

wherein Z represents a (meth)acryloyl group, R; a

phenyl group or a phenyl group having an alkyl group with

1l to 3 carbon atoms, R, -CyHs-, -C3He¢-, -CH,CH(CH,) -,
-CH,CH(OH) CH;-, -C4Hg- or -C¢Hi.-, and p an integer of from
1l to 10.

Examples of the (meth)acrylic acid derivative
monomer having the structure of the general formula (C3)
include phenoxyethyl (meth)acrylate, phenoxy diethylene
glycol (meth)acrylate, phenoxy polyethylene glycol
(meth) acrylate, phenoxypropyl (meth)acrylate, 2-hydroxy-

3-phenoxy propyl (meth)acrylate, phenoxy dipropylene



0 ST.SZ O N LI) T OEETtt wao; WIt L-Z 03 ST SE 017 W

33
glycol (meth)acrylate, phenoxy polypropylene glycol
(meth)acrylate, and so on.

An amount of the (meth)acrylic acid derivative

monomer having the structure of the general formula (C3)

5 to be added is preferably from 10 to 80 parts by mass,
particularly preferably from 10 to 70 parts by mass,
relative to 100 parts by mass of the total amount of (A3)
and (B3). When the amount is at least 10 parts by mass,
the high adhesion can be secured well; and when the

10 amount is at most 80 parts by mass, the removability in
water can be secured well.

The adhesion to a metal surface can be further
improved by using the composition of said (A3) and (B3)
in combination with a phosphate having a vinyl group or

15 (meth)acryl group, such as (meth)acryloyloxyethyl acid
phosphate, dibutyl 2- (meth)acryloyloxyethyl acid
phosphate, dioctyl 2- (meth)acryloyloxyethyl phosphate,
diphenyl 2- (meth)acryloyloxyethyl phosphate and
(meth)acryloyloxyethyl polyethylene glycol acid

20 phosphate.

In the present invention, the photopolymerization
initiator of (D3) is added to the above components (A3)
and (B3). This provides the composition with the
photocurable property in addition to the high adhesive

25 strength and the property of reducing the adhesive
strength of the cured resin through contact with water,

whereby the present invention can provide an adhesive
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suitably applicable to optical members.

The photopolymerization initiator of (D3) is blended
in order to effect sensitization with active rays such as
visible light or ultraviolet rays to enhance photocuring
property of the resin composition, and can be one of
various known photopolymerization initiators. Specific
examples include the compounds as exemplified as the
photopolymerization initiator of (D1) to be used in the
above Embodiment (I). Thus, exemplification is omitted
here. The photopolymerization initiators can be used
alone or in combination with two or more initiators.

An amount of the photopolymerization initiator of
(D3) to be added is preferably from 0.1 to 20 parts by
mass, particularly preferably from 0.5 to 15 parts by
mass, relative to 100 parts by mass of the total of (A3)
and (B3). When the above-mentioned amount is at least
0.1 part by mass, the effect of promoting curing can
result. On the other hand, when the amount is at most 20
parts by mass, a sufficient curing rate can be achieved.

The composition of the present invention can contain
a small amount of a polymerization inhibitor in order to
improve the storage stability. Specific examples of the
polymerization inhibitor to be used include the compounds
as exemplified as the polymerization inhibitor to be used
in the above Embodiment (I). Thus, exemplification is
omitted here.

An amount of the polymerization inhibitor to be used
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is preferably from 0.001 to 3 parts by mass, more
preferably from 0.01 to 2 parts by mass, relative to 100
parts by mass of the total amount of (A3) and (B3). When
the amount is at least 0.001 part by mass, the storage
5 stability can be secured. On the other hand, when the
amount is at most 3 parts by mass, the composition can be
prevented from being uncured and good adhesion can be
obtained.
The composition of the present invention may contain
10 an additive generally used such as an elastomer selected
from various ones, e.g., acryl rubber, urethane rubber,
and acrylonitrile-butadiene-styrene rubber, an inorganic
filler, a solvent, an extender, a reinforcing material, a
plasticizer, a thickener, a dye, a pigment, a flame
15 retardant, a silane coupling agent or a surfactant as
long as it does not impair the object of the present
invention.
Further, the present invention provides a method for
temporarily fixing a member, which comprises bonding the
20 member with use of an adhesive reducing its adhesive
strength through contact with water, particularly with
warm water at least 30°C; curing the adhesive to
temporarily fix the members; processing the temporarily
fixed member; and immersing the processed member in warm
25 water to remove the cured adhesive. By this method,
various members such as optical members can be processed

with high machining accuracy, without use of an organic
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solvent.

Furthermore, according to a preferred embodiment of
the present invention, the cured resin is brought into
contact with water in removal of the adhesive to swell
and is removed in the form of a film from the member,
thereby obtaining an effect of excellent workability.

In the temporary fixation of the present invention,
the effect of the above invention can be certainly
obtained by using an adhesive comprising the composition
of the present invention, such being preferred.

In the present invention, there is no problem that
the temperature of water is usually at room temperature,
but use of warm water appropriately heated is preferred
in terms of productivity because the satisfactory
removability in water is achieved in a short period of
time. With respect to the above-mentioned temperature of
the warm water, it is preferred to use warm water of from
30°C to 90°C, preferably from 40°C to 80°C because the
cured resin of the adhesive becomes swollen in a short
period of time to reduce the adhesive strength, thereby
enabling the cured resin of the adhesive to be removed in
the form of a film. Furthermore, a recommendable method
for bringing the cured resin into contact with the water
is a method of immersing the whole of the bonded member
in water, which is simple.

In the present invention, there are no particular

restrictions on a material of the member to be
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temporarily fixed, and in a case where the adhesive is an
ultraviolet-curable adhesive, the member is preferably
one made of a UV transmitting material. Examples of the
material include crystalline gquartz members, glass

5 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.

10 With respect to how to use the adhesive in the
temporary fixation method, assuming that the adhesive is
a photocurable one, the following method can be adopted:
the adhesive is first applied e.g., by a method of
applying an appropriate amount of the adhesive onto a

15 bonding surface of a member to be fixed or a support
substrate, 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 be applied, and thereafter the

20 members are exposed to visible light or ultraviolet rays
to cure the photocurable adhesive to temporarily fix the
members.

Thereafter, the temporarily fixed members are

subjected to processing such as cutting, grinding,

25 polishing or drilling into a desired shape, and then the
members are immersed in water, preferably in warm water,

whereby the cured resin of the adhesive can be removed
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from the members.
EXAMPLES

Now, the present invention will be described in
detail with reference to Examples and Comparative
Examples, but it should be understood that the present
invention is by no means restricted to such Examples.
Evaluation methods used in Examples below are as follows.
Evaluation Methods

Tensile Shear Bond Strength: the strength was
measured in accordance with JIS K 6850. Specifically,
Pyrex (registered trademark for heat resistant glass
manufactured by Corning Incorporated) glass (25 mm length
x 25 mm width x 2.0 mm thickness) was used as an
adherend, and two sheets of the Pyrex glass were bonded
in a bonding area with a diameter of 8 mm with a
composition prepared. Then, the composition was cured by
a curing apparatus using an electrodeless discharge lamp,
manufactured by Fusion UV Systems Inc., under a condition
of an accumulated quantity of light of 2000 mJ/cm® at a
wavelength of 365 nm, thereby preparing a test piece for
tensile shear bond strength. The test piece thus
prepared was subjected to measurement of tensile shear
bond strength by means of a universal testing machine
under a temperature of 23°C and a humidity of 50% at a
pulling rate of 10 mm/min.

Removing Test: a test piece for the removing test

was prepared by curing the composition in the same



(132), photopol yneri zation initiator (parts by mass) BDK Pol ynmeri zation

I nhibitor (part by mass) MDP Adhesive strength (MPa) Period to renoval in
war m wat er at 80C (mn) Renoved state*) 48 EXAMPLES 2-2 to 2-21
Conpositions were prepared in the sane manner as in Exanple 2-1 except that
raw materials of types as identified in Table 2-1 and Table 2-2 were used in
5 conpositions as identified in Table 2-138nd Tabl e 2-2. The neasurenent of
tensil e shear bond strength and the renoving test were carried out in the

sane nmanner asINAEEEGHIE APOVE STHFR heRANIRT t FURRO P ehAP BT CRAEFE 2- 1

nd Table 2-2 sh r I f . 49 T3- E L.1
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blue sheet glass (150 mm length x 150 mm width x 1.7 mm
thickness) as a substrate. The test piece obtained was
5 immersed in warm water (80°C), a period of time to
removal of the Pyrex glass was measured, and a removal
state thereof was also observed.
EXAMPLE 1-1
A composition was prepared by adding 10 parts by

10 mass of benzyl dimethyl ketal (hereinafter abbreviated as
"BDK") as the photopolymerization initiator of (D1l) and
0.1 part by mass of 2,2-methylene-bis(4-methyl-6-tertiary
butyl phenol) (hereinafter abbreviated as "MDP") as a
polymerization inhibitor to a total amount of 100 parts

15 by mass consisting of 20 parts by mass of 1,2-
polybutadiene-terminated urethane methacrylate (TE-2000
manufactured by Nippon Soda Co., Ltd., hereinafter
abbreviated as "TE-2000") as the (meth)acrylate of (Al)
with the molecular weight of at least 500 having at least

20 one (meth)acryloyl group at a terminal or in a side chain
of a molecule, 15 parts by mass of dicyclopentanyl
diacrylate (KAYARA D R-684 manufactured by Nippon Kayaku
Co., Ltd., hereinafter abbreviated as "R-684") as the
polyfunctional (meth)acrylate of (Bl), 40 parts by mass

25 of n-acryloyloxyethyl hexahydrophthalimide (TO-1429
manufactured by TOAGOSEI CO., LTD., hereinafter

abbreviated as "T0-1429") as the (meth)acrylate of (C1l)
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other than (Al) and (Bl) and 25 parts by mass of phenoxy
ethyl acrylate (Light Acrylate PO-A manufactured by
Kyoeisha Chemical Co., Ltd., hereinafter abbreviated as
"PO-A"). The measurement of tensile shear bond strength
and the removing test were carried out using the
composition prepared. Table 1-1 shows the results of

those tests.
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EXAMPLES 1-2 to 1-11

Compositions were prepared in the same manner as in
Example 1-1 except that raw materials of types as
identified in Table 1-1 were used in compositions as

5 identified in Table 1-1. The measurement of tensile
shear bond strength and the removing test were carried
out in the same manner as in Example 1-1, using the
compositions prepared. Table 1-1 shows the results of
those.

10 Materials Used

TEA-1000: 1,2-polybutadiene-terminated urethane
écrylate (TEA-1000 manufactured by Nippon Soda Co., Ltd.)

TMPTA: trimethylol propane triacrylate (KAYARAD
TMPTA manufactured by Nippon Kayaku Co., Ltd.)

15 NPA: neopentyl glycol diacrylate (Light Acrylate NP-
A manufactured by Kyoeisha Chemical Co., Ltd.)

M-101A: phenol 2-mol ethylene oxide-modified
acrylate (ARONIX M-101A manufactured by TOAGOSEI CO.,
LTD.)

20 TPO: 2,4,6-trimethyl benzoyl diphenyl phosphine
oxide (Lucirin TPO manufactured by BASF)

I-907: 2-methyl-1-[4-(methylthio)phenyl]-2-
morpholino propan-1l-on (IRGACURES07 manufactured by Ciba
Specialty Chemicals K.K.)

25 COMPARATIVE EXAMPLES 1-1 to 1-4
Compositions were prepared in the same manner as in

Example 1-1 except that raw materials of types as
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identified in Table 1-2 were used in compositions as
identified in Table 1-2. The measurement of tensile
shear bond strength and the removing test were carried
out in the same manner as in Example 1-1 for the

5 compositions prepared. Table 1-2 shows the results of

those.

TABLE 1-2

Comparative example No. 1-1 1-2 1-3 1-4
(Al) component (parts by
mass)

TE-2000 20 0
(B1) component (parts by
mass)

R-684 0 0
(Cl) component (parts by
mass)

60

TO-1429

40 40

PO-A 40

Other components
(parts by mass)

MTEGMA 70

Acryloyl morpholine 100 30
(D1) photopolymerization
initiator (parts by
mass)

BDK 10 10 1.5

TPO 2.0
Polymerization
inhibitor (part by
mass)

MDP 0.1 0.1 0.1 0.1
Adhesive strength (MPa) 18.6 9.8 2.0 8.4
Period to removal in not not 30 60
warm water at 80°C removed | removed
(min)

adhesive | adhesive
Removed state**) ) .
residue |residue

**) Adhesive residue: a cured resin of a composition

remained on a surface of glass, though glass was
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separated.
MATERIAL USED
MTEGMA: methoxy tetraethylene glycol
monomethacrylate (NK Ester M-90G manufactured by SHIN
5 NAKAMURA CHEMICAL CO., LTD.)
EXAMPLE 1-12
The measurement of tensile shear bond strength and

the removing test were carried out in the same manner as
in Example 1-1 except that the test pieces for the

10 removing test and for the measurement of tensile shear
bond strength were prepared in such a manner that the
compositions were made by different amounts of the
photopolymerization initiator (D1) in Examples 1-1, 1-2
and 1-11 and they were used and cured by means of a

15 curing apparatus using an electrodeless discharge lamp,
manufactured by Fusion UV Systems Inc. under different
accumulated light quantities of 200, 500, 1000 and 4000
mJ/cm? at a wavelength of 365 nm. As a result, each
composition maintained good adhesive strength in each

20 accumulated quantity of light and showed good

removability. Table 1-3 shows the results of those.
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TABLE 1-3
Accumulated
i iation
irradi Example No. 1-1 1-2 1-11
amount
(mJ/cm?)
Adhesive
9.8 10. 9
500 strength (MPa) 0.5 8
Period to. 73 79 4c
removal (min)
Adhesive
£00 strength (MPa) 11.3 13.7 11.3
Period tol 7€ 130 36
removal (min)
Adhesive 13.6 14.6 11.3
1000 strength (MPa)
Period to' 53 150 o5
removal (min)
Adhesive 10.9 10.0 10.6
4000 strength (MPa)
Period to. 35 a8 6
removal (min)

EXAMPLE 1-13
Pyrex glass with 150 mm length x 150 mm width x 2 wm
5 thickness and the blue sheet glass used in Example 1-1 as
dummy glass were bonded with the composition prepared in
Example 1-1 and the composition was cured in the same
manner as in Example 1-1. Only the heat-resistant Pyrex
glass portion of the adhesive test piece was cut in the
10 size of 10 mm square by means of a dicing apparatus.
Neither dropout nor loss of the Pyrex glass occurred
during cutting, so as to demonstrate satisfactory
processability with good chipping resistance. The
adhesive test piece with the Pyrex glass portion only

15 Dbeing cut was immersed in warm water at 80°C and the
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entire adhesive was removed in 120 minutes.
EXAMPLE 2-1

A composition was prepared by adding 2 parts by mass
of isopropyl alcohol (hereinafter abbreviated as "IPAM)
as the polar organic solvent of (E2), 10 parts by mass of
BDK as the photopolymerization initiator of (D2) and 0.1
part by mass of MDP as a polymerization inhibitor to the
total amount of 100 parts by mass consisting of 20 parts
by mass of TE-2000 as the (meth)acrylate of (A2) with a
molecular weight of at least 500 having at least one
(meth)acryloyl group at a terminal or in a side chain of
the molecule, 15 parts by mass of R-684 as the
polyfunctional (meth)acrylate of (B2), 40 parts by mass
of TO-1429 as the monofunctional (meth)acrylate of (C2)
other than (A2) and (B2) and 25 parts by mass of M-101A.
The measurement of tensile shear bond strength and the
removing test were carried out using the composition

prepared. Table 2-1 shows the results of those.
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EXAMPLES 2-2 to 2-21
Compositions were prepared in the same manner as in

Example 2-1 except that raw materials of types as
identified in Table 2-1 and Table 2-2 were used in

5 compositions as identified in Table 2-1 and Table 2-2.
The measurement of tensile shear bond strength and the
removing test were carried out in the same manner as in
Example 2-1, using the compositions prepared. Table 2-1

and Table 2-2 show the results of those.
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30 70 (D2) photopolynerization initiator (parts by mass) BDK TPO 5 1.5
2.0 2.0 Polynerization inhibitor (part by mass) MOP 0.1 0.1 0.1 0.1 0.1
Adhesive strength (MPa) 10.5 2.0 2.0 8.4 12.3 Period to renoval in warm
wat er at 80C (min) not

50

MATERIALS USED

QM: dicyclopentenyl oxyethyl methacrylate (QM-657
manufactured by Rohm & Haas Co.)

BZ: benzyl methacrylate (Light Ester BZ manufactured
by Kyoeisha Chemical Co., Ltd.)

IBX: isobornyl methacrylate (Light Ester IB-X
manufactured by Kyoeisha Chemical Co., Ltd.)
COMPARATIVE EXAMPLES 2-1 to 2-5

Compositions were prepared in the same manner as in
Example 2-1 except that raw materials of types as
identified in Table 2-3 were used in compositions as
identified in Table 2-3. The measurement of tensile
shear bond strength and the removing test were carried
out in the same manner as in Example 2-1, using the
compositions prepared. Table 2-3 shows the results of

those.

1.

5



renoved 30 30 60 not renoved Renoved state**) adhesive residue adhesive
resi due adhesive residue **) Adhesive residue: a cured resin of a
conposition renmai ned on a surface of glass, though gl ass was separ at ed.
MATERI AL USED 2- HEMA: 2- hydr oxyet hyl nethacrylate 52 EXAMPLE 2-22 and
COMPARATI VE EXAMPLE 2-6 The neasurenent of tensile shear bond strength
and the renoving test were carried out irblhe sane manner as in Exanple 2-1
except that the test pieces for the renoving test and for the measurenent of
tensil e shearThBHE %fgength were prepared in such a manner that the
conpositions in Exanple 2-1 and Conparative Exanple 2-5 were used and they
wer e ¢ Woafbalnatiren Exefmpl € WG .Ng | appaLat §s using 4n eiez:tr%delze—sqs di scharsge
| anp 1 N _p: Pystens nc., undgr diiiergnt accunmyl at ed
Iightrgﬁ%ﬁ}itiégﬂgﬁygggék%gggy 2000 and|4000 mJ/dn2 at a Wavel ength of 365
nm TéQﬁgz -4 shows the results|of t hos¢.

(B2) component (parts by
mass)
R-684
(C2) component (parts by
mass)
TO-1429
M-101A 40

BZ

IBX ‘ 60 30
(E2) component (parts by
mass)

IPA 2
Other components (parts
by mass)

2-HEMA 70

MTEGMA 100 70
Acryloyl morpholine 100 30
(D2) photopolymerization
initiator (parts by
mass)

BDK 5 1.5 1.5

TPO 2.0 2.0
Polymerization inhibitor
(part by mass)

MDP 0.1 0.1 0.1 0.1 0.1
Adhesive strength (MPa) 10.5 2.0 2.0 8.4 12.3
Period to removal in not 30 30 60 not
warm water at 80°C (min) | removed removed

adhesive | adhesive | adhesive

Removed state*¥*) . . ,
residue residue residue

**) Adhesive residue: a cured resin of a composition
remained on a surface of glass, though glass was

separated.

MATERIAL USED

2-HEMA: 2-hydroxyethyl methacrylate
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EXAMPLE 2-22 and COMPARATIVE EXAMPLE 2-6

The measurement of tensile shear bond strength and
the removing test were carried out in the same manner as
in Example 2-1 except that the test pieces for the
removing test and for the measurement of tensile shear
bond strength were prepared in such a manner that the
compositions in Example 2-1 and Comparative Example 2-5
were used and they were cured by means of a curing
apparatus using an electrodeless discharge lamp
manufactured by Fusion UV Systems Inc., under different
accumulated light quantities of 500, 1000, 2000 and 4000
mJ/cm® at a wavelength of 365 nm. Table 2-4 shows the

results of those.



quantity of light (mJ/cnR) Adhesive strength (MPa) Period to renmoval (mn)
Adhesi ve strength (MPa) Period to renoval (mn) Conposition No. 1-3

si duexa Conmparative Exanple 2-5 Exanple 2-22 Conparative Exanple 2-6 54
EXAMPLES 2-23 and 2-24 Test pieces for the renoving test were prepared
using the conpositions in Exanples 2-1 and 2-6 in the same manner as in
Exanple 2-1, and the renoving test was 5 c&pBried out at different
tenperatures of 40C, 50C, 60C and 70C of warmwater. Table 2-5 shows the
results. It Is clear fromthe results that satisfactory renovability is
exhibited at all the tenperatures.
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TABLE 2 - 5 55 56 EXAMPLE 2-25 Pyrex glass with 150 nm x 150 nm x 2
mm and the blue sheet glass used in Exanple 1-1 as dunmy gl ass were bonded
wiith the conposition in Exanple 2-1 and the 5 composition was cured in the
same manner as in Exanple 2- 1. Only the Pyrex glass portion of the adhesive
test piece was cut in the size of 10 mm square by neans of a dicing
apparatus. No dropping of the Pyrex glass5éccurred during cutting, so as to
denonstrate good 10 processabi|ity. The adhesive test piece with the Pyrex
gl ass portion BHNPIRS g <Utdhs? i4fhersed in warm water at 800C and t he
entire adhesive was renoved in_60 minutes. [n addition, ten cut test pieces
after renoved wer el SFhiRISFFT yE QL BT HEBAUIRAKERSE aHGTENBYBREKSYi de 15 (the
side tenporarily fixed with the conposition f each cu est , pi ece was
obser ved vmth“a%”%ﬁat‘% ICORRIBERRE 11 &S azhjax??r‘an%\‘/\ﬁ?d%ﬁ bfechi p
portions of glass, and to calculate average yalue and a, stapdard
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2-7 A_hot-nelt type adhes) ADFI X A manufactured py NI SELKQ.CO. ,
110y was’ oot AP EAPHIRE HE GO Faiitn e iRt wark 280t erx Soamt Bhr bx
glass and the bl 5 Sheet gl ass used | anple 1-1. |y the Pyrex _gl ass
portion of thearbcg%ooeaét%fgtw%r%c"éa%' cd'."rr]akﬁﬁe {22'95 sgljfkoé”sb% T TeI%y
means of a dicing apparatus._,No droppi ng .of the ex_glass occurred_during
CUtting, o0 acd TR Th: g Gt bt SoLabi TRE Yo FREOT b e BP AR IASY 10

i mrersed in an. N-nethyl roli e .solution for one day and then cut test

pi eces were cotd eegfq‘élgg.ll‘?%éﬁ% %i;ﬂetl?ﬁn%%rpp%ga’flﬁrﬁanpl e 2-25, ten cut test
pi eces after renoved were arbitrarily selected and the back side (the side
tenporarily fixed with the hot-nelt type adhesive) 15 of each cut test piece
was observed with an optical mcroscope, to neasure a maxi rum w dth of chip

portions of glass, and to cal cul ate an average val ue and a standard
devi ation thereof. Table 2-6 shows the results. COVPARATI VE EXAMPLE 2-8



20A 150 mMm x 150 mm x 2 mint Pyrex gl ass was bonded with a UV-curable PET
adhesi ve tape. Only the Pyrex glass portion of the bonded test piece was cut
in the size of 10 mm square by nmeans of a dicing apparatus. The adhesive
tape portion of the test piece was irradiated 25 with ultraviolet rays, to
reduce the adhesive strength, and then cut test pieces were collected. In
the sane manner as in Exanple 2-25, ten cusstest pieces after 59 renoved
were arbitrarily selected and the back side (the side tenmporarily fixed with
t he adhesive tape) of each cut test piece was observed with an optical

m croscope, to NMeESUTE | ITERT T wi dth of chip portions of glass, and 5 to
cal cul ate an averpge val ue pnd standard devi ation thereof. Table 2-6 shows
the results. EXAMPLE 2-p6 AND ARATI VE EXAMPLES 2-9 AND 2-10 The resin
conpositions of BExanpl e] 2¢1} ahd] Conparative Exanples 2-5 and 2-6 were used
herein and the 10| resi nj conposifions were cured in a shape of 30 nmx 10 mm
x 1 mmt by neans pf a clring apparatus using an el ectrodel ess di scharge

| anp, manuf act ur eg— by FpsTOIT OV Systens Inc., under an accunul ated |i ght
gquantity of 4000 mml/cnR| at p wajel ength of 365 nm An initial weight of 15
each cured resin was_nmepsared, pnd then it was imersed in water at 25C for
24 hours. Thereaffere theéSweight of each cured resin was neasured. A degree
of swelling of eaph conposifion was cal cul ated in accordance with [degree of
swelling ('6)={ (meightjof fhe cured resin after 20 imersed - initial

wei ght of the curgdresin)7fmtjal weight of the cured resin}x1001, and the
results of the cajculat]on pre shown in Table 2-7. It is clear fromthe
results that the pongos|ti-oh «of [ Exanple 2-1 is hardly affected by cutting
wat er used in progessi ng Hecadlise the 25 degree of swelling is |low after
imrersed in water|at 25, as coppared with the resin conpositions using the
hydrophilic (nmeth)acrylpte ps iph Conparative Exanples. 60 TABLE 2-7
Conposition No. Degree pf spelT) ng Exanple 2-26

353
192

o
<

(min)
(min)

Temperature
of warm water
(°C)

Period to
removal
Period to
removal

Composition
No
Example 2-1
Example 2-6

Example 2-23
Example 2-24

TABLE 2-5



Exanple 2-1 0.8 Conparative Exanple 2-9 Conparative Exanple 2-5 100

Conpar ati ve Exanple 2-10 Conparative Exanple 2-6 |npossible to neasure
because of dissolution EXAMPLE 3-1 A conposition was prepared by adding 1.5
parts by 5 mass of BDK as the photopol ynerization initiator of (D3) and 0.1
part by mass of MDP as the polynerization inhibitor to a total anpunt of 100
parts consisting of 35 parts by mass of SH ¥&H UV- 7000B (manuf act ured by

Ni ppon Synthetic Chenmical Industry Co., Ltd., hereinafter 10 abbrevi ated as
UV- 7000B") as tH&AMPEEhARéS(neth)acryl ate of (A3), 40 parts by mass of

n- acryl oyl oxyet hyl hexahydr.opht hal i m de (TO-1429 manuf act ur ed bg TOAGOSEI
CO., LTD., herei naf P¥Fre¥hEléfsatiédhad 50T 49950 qun phe2 mmt and the

n- (et h) acryl oyl oxyal kyl hexahydropht hal i_m de .of (B3), 5 15 parts by mass of

co- car boxy- pol YREH oF BREENTL A5 LAEEN ) EC FyReaPd & ARCNIZ® IAEB0 G HXR ed
by TOAGOSEI CO., LTD., hereinafter abbreviated as "M 5300") as the carboxyl
gr oup- cont ai ni MPRFRENYAERY LhEe CORROSA LAt & Th EXAIEY 12 Pheisk\Eha hy|
acrylate (Light Acrylate 20 PO A manufactured by Kyoei sha Chem cal Co.,
Ltd., herei Raf te?MBBBI EYPRt ¥85aSUTPG AT) the sRaiq Ma)acdf il Henriel 2-
derivative nononer having the general fornula (C3). The nmeasurenent of
tensil e shear bbnd @¥enee® Bre¥nglass portion 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, so as to demonstrate good

10 processability. The adhesive test piece with the Pyrex
glass portion only being cut was immersed in warm water
at 80°C and the entire adhesive was removed in 60
minutes. In addition, ten cut test pieces after removed
were arbitrarily selected and taken, and the back side

15 (the side temporarily fixed with the composition) of each
cut test piece was observed with an optical microscope,
to measure a maximum width of chip portions of glass, and
to calculate an average value and a standard deviation

thereof. Table 2-6 shows the results.
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renoving test were carried out using the conpositions prepared. Table 3-1
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shows the results of those.
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COMPARATIVE EXAMPLE 2-7
A hot-melt type adhesive (ADFIX A manufactured by
NIKKA SEIKO CO., LTD.) was heated to melt at 90°C, to
bond a 150 mm x 150 mm x 2 mmt Pyrex glass and the blue
5 sheet glass used in Example 1-1. Only the Pyrex glass
portion of the bonded 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, so as to
demonstrate good processability. The test piece was
10 immersed in an N-methylpyrrolidone solution for one day
and then cut test pieces were collected. In the same
manner as in Example 2-25, ten cut test pieces after
removed were arbitrarily selected and the back side (the
side temporarily fixed with the hot-melt type adhesive)
15 of each cut test piece was observed with an optical
microscope, to measure a maximum width of chip portions
of glass, and to calculate an average value and a
standard deviation thereof. Table 2-6 shows the results.
COMPARATIVE EXAMPLE 2-8
20 A 150 mm x 150 mm x 2 mmt Pyrex glass was bonded
with a UV-curable PET adhesive tape. Only the Pyrex
glass portion of the bonded test piece was cut in the
size of 10 mm square by means of a dicing apparatus. The
adhesive tape portion of the test piece was irradiated
25 with ultraviolet rays, to reduce the adhesive strength,
and then cut test pieces were collected. In the same

manner as in Example 2-25, ten cut test pieces after
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removed were arbitrarily selected and the back side (the
side temporarily fixed with the adhesive tape) of each
cut test piece was observed with an optical microscope,
to measure a maximum width of chip portions of glass, and
to calculate an average value and a standard deviation
thereof. Table 2-6 shows the results.
EXAMPLE 2-26 AND COMPARATIVE EXAMPLES 2-9 AND 2-10

The resin compositions of Example 2-1 and
Comparative Examples 2-5 and 2-6 were used herein and the
resin compositions were cured in a shape of 30 mm x 10 mm
x 1 mmt by means of a curing apparatus using an
electrodeless discharge lamp, manufactured by Fusion UV
Systems Inc., under an accumulated light quantity of 4000
mJ/cm® at a wavelength of 365 nm. An initial weight of
each cured resin was measured, and then it was immersed
in water at 25°C for 24 hours. Thereafter, the weight of
each cured resin was measured. A degree of swelling of
each composition was calculated in accordance with
[degree of swelling (%)={(weight of the cured resin after
immersed - initial weight of the cured resin)/initial
weight of the cured resin}xlOO], and the results of the
calculation are shown in Table 2-7. It is clear from the
results that the composition of Example 2-1 is hardly
affected by cutting water used in processing because the
degree of swelling is low after immersed in water at
25°C, as compared with the resin compositions using the

hydrophilic (meth)acrylate as in Comparative Examples.
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TABLE 2-7
Composition No. Degree.of
swelling
Example 2-26 Example 2-1 0.8
Comparative Comparative Example 100
Example 2-9 2-5
Comparative Comparative Example Impossible to
measure because
Example 2-10 2-6 . .
of dissolution

EXAMPLE 3-1
A composition was prepared by adding 1.5 parts by
5 mass of BDK as the photopolymerization initiator of (D3)
and 0.1 part by mass of MDP as the polymerization
inhibitor to a total amount of 100 parts consisting of 35
parts by mass of SHIKOH UV-7000B (manufactured by Nippon
Synthetic Chemical Industry Co., Ltd., hereinafter
10 abbreviated as UV-7000B") as the urethane (meth)acrylate
of (A3), 40 parts by mass of n-acryloyloxyethyl
hexahydrophthalimide (TO-1429 manufactured by TOAGOSEI
CO., LTD., hereinafter abbreviated as "TO-1429") as the
n- (meth)acryloyloxyalkyl hexahydrophthalimide of (B3), 5
15 parts by mass of w-carboxy-polycaprolactone
mono (meth)acrylate (ARONIX M-5300 manufactured by
TOAGOSEI CO., LTD., hereinafter abbreviated as "M-5300")
as the carboxyl group-containing (meth)acrylate and 20
parts by mass of phenoxy ethyl acrylate (Light Acrylate
20 PO-A manufactured by Kyoceisha Chemical Co., Ltd.,

hereinafter abbreviated as "PO-A") as the (meth)acrylic



O Li,, o 1IN 111 ri 10 09 till 04 mMT, 'Exanple No. (A3) conponent (parts
by mass) , UV-7000B (B3) conponent (parts by mass) TO 1429 M 5300 PO A
(D3) photopol ynerization initiator (parts by mass) BDK
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acid derivative monomer having the general formula (C3).
The measurement of tensile shear bond strength and the
removing test were carried out using the compositions

prepared. Table 3-1 shows the results of those.



Pol ynmeri zation inhibitor (part by nmass) MDP ' Adhesive strength (MPa) Period
to renoval in warmwater at 80C (m n) Renoved state*) 63 EXAMPLES 3-2 TO
3-5 Conpositions were prepared in the sane manner as in Exanple 3-1
except that raw materials of types as identified in Table 3-1 were used in
conpositions as 5 identified in Table 3-1_,The neasurenent of tensile shear
bond strength and the renoving test were Carried out in the same manner as
in Exanple 3-1, using the conpositions prepared. Table 3-1 shows the results
of those. 10 MATERI ALS USED EBECRYL 2001: water-sol uble urethane acryl ate
(EBECRYL 2001 nanufactured by Daicel UCB Co., Ltd.) M 5700: 2

2- hydr oxy- 3- phenoxypropyl acrylate (ARONI X M 5700 manufactured Ity TOAGOSE
CO., LTD.) 15 COVPARATI VE EXAMPLES 3-1 TO 3-5 Conposi ti onsSwere
prepared in the sane manner as in Exanple 3-1 except that raw mat erials of
types as identified in Table 3-2 were used in conpositions as igentified in
Tabl e 3-2. The neasurenent of tensile 20 shear bond strength and& the
renmoving test were carried out in the sane manner as in Exanpl e=3-1, using
the conpositions prepared. Table 3-2 shows the results of thosef 64 TABLE
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3-2 3-3 3-4 3-5 (A3)conponent (parts by mass) UV-7000B 25 5 5 (B3)
conponent (parts by mass) TO 1429 M 5300 PO-A MTEGVA 10 55 10 70 5 20 5 5 85

63

EXAMPLES 3-2 TO 3-5
Compositions were prepared in the same manner as in
Example 3-1 except that raw materials of types as
identified in Table 3-1 were used in compositions as
5 identified in Table 3-1. The measurement of tensile
shear bond strength and the removing test were carried
out in the same manner as in Example 3-1, using the
compositions prepared. Table 3-1 shows the results of
those.
10 MATERIALS USED
EBECRYL 2001: water-soluble urethane acrylate
(EBECRYL 2001 manufactured by Daicel UCB Co., Ltd.)
M-5700: 2-hydroxy-3-phenoxypropyl acrylate (ARONIX
M-5700 manufactured by TOAGOSEI CO., LTD.)
15 COMPARATIVE EXAMPLES 3-1 TO 3-5
Compositions were prepared in the same manner as in
Example 3-1 except that raw materials of types as
identified in Table 3-2 were used in compositions as
identified in Table 3-2. The measurement of tensile
20 shear bond strength and the removing test were carried
out in the same manner as in Example 3-1, using the
compositions prepared. Table 3-2 shows the results of

those.



70 O her conponents Acryl oyl norpholin
initiator(parts by mass) BDK TPO 1.5 1.
i nhibitor (part by mass) MOP 0.1 0.1 0

0 (D3) photopol ynerization
2.0 Polynerization

TABLE 3-2

Comparative Example
No.

(A3) component
(parts by mass)
Uv-7000B

25

(B3) component
(parts by mass)
TO-1429
M-5300
PO-A
MTEGMA

10
55
10

70

20

85

70

Other components
Acryloyl
morpholine

100

30

(D3)
photopolymerization
initiator (parts by
mass)

BDK

TPO

Polymerization
inhibitor (part by
mass)

MDP

0.1

0.1

Adhesive strength
(MPa)

11.1

17.0

vlfo
=l

[\ Rl
ol

oo
KNy '

Period to removal
in warm water at
80°C (min)

not
removed

not
removed

not
removed

30

60

Removed state**)

adhesive
residue

adhesive
residue

**) Adhesive residue: a cured resin of a composition

remained on a surface of glass,

separated.

EXAMPLE 3-8

though glass was

Pyrex glass with 150 mm x 150 mm x 2 mmt and the

blue sheet glass used in Example 3-1 as dummy glass were

bonded with the composition in Example 3-1 and the




Adhesive strength (MPa) 11.1 17.0 5.1 2.0 8.4 Period to renmoval in warm
wat er, at 80C (m n) not renoved not renoved not renoved 30 60 Renoved

state**) -

10

15

20

25

adhesi ve resi due adhesi ve residue
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composition was cured in the same manner as in Example 3-
1.

Only the Pyrex glass portion of the adhesive test
piece was cut in the size of 10 mm square by means of a
dicing apparatus. Neither dropping nor loss of the Pyrex
glass occurred during cutting, so as to demonstrate
satisfactory processability with good chipping
resistance. The adhesive test piece with the Pyrex glass
portion only being cut was immersed in warm water at 80°C

and the entire adhesive removed in 120 minutes.

INDUSTRIAL APPLICABILITY

The resin composition of the present invention has
the photocurable property by virtue of its composition
and is cured with visible light or ultraviolet rays, and
the cured resin thereof shows a high adhesive strength
without being affected by cutting water, and thus
provides the effects of inducing little displacement
during processing of a member and readily obtaining a
member excellent in dimensional accuracy. Furthermore,
it is characterized in that it reduces the adhesive
strength through contact with warm water to reduce the
bonding strength between members or between a member and
a jig, thus enabling a member to be readily removed.
Therefore, it is industrially useful as an adhesive for
temporary fixation of optical lenses, prisms, arrays,

silicon wafers, semiconductor packaging parts, and so on.



**) Adhesive residue: a cured resin of a conposition remained on a surface
of glass, though glass was separated. EXAMPLE 3-8 Pyrex glass with 150
mn x 150 mm x 2 mmt and the blue sheet glass used in Exanple 3-1 as dunmmy

gl ass were bonded with the conmposition in Exanple 3-1 and the 65
conposition was cured in the same manner as in Exanple 3- 1. Only the
Pyrex glass portion of the adhesive test ce was cut in the size of 10 nm
square by neans of digin r S i I I 0 of the
Pyrox ol ass ocourr Saa5r Fis RGERDagEbEo shBbyagEitn SRS Lherflk oy,

processabi'itya%%é?dﬂﬁgdt8h&ﬂ@hﬁge%enEe§£§&ﬂ@§8m.398s395855ﬁ8vE@5t pi ece

with the Pyrex ass portron o el ng cut was i mersed in warm wat er at

80C 10 and th i dbes] i pi put - A
APPLICA%PLITangHEi#ﬁ%&r%@?%X§%%%g§¥??0%83%8?hghgﬁéggﬁtEgﬁygﬁgkgﬁsﬁgg t he

photocurabl e PERELLYaRYo¥bLhYE 8614LacCONRESH! BBa1PoARE hEcAURedn ekl
visible light or ultraviol®gt rays, an fhe cure ~resin thereof shows a high
adnesi ve s englivuh ks bELOEnS b5eLed BYaCUhE! BanBLEEioANEabYE provi des

the effects of Inducing litt I spfacenent during processing of a nenber

and readily obfaipidged 2 PBRADELLHXE '%efﬁlh”fQBHEBSHQBBEréciﬂkééﬁ

Furthernore, it 1s characterized In tha t reduces the adhesive st?éngth

t hrough conta i t edudc h i iR 1 RSt wegp
menbers or bef%é%%égF%@%ggvéaﬁ%agef%geytﬁﬁ% gﬁ?%??ﬁgga§%éﬁggﬁﬁﬁg9be readily

renoved. 25 TheigfQ@Lepri thiSchAdHstetablycHSettk BsedBnrdBETEWE B9 is
tenporary fixation of optical |enses, prisnms, arrays, silicon wafers,

sem conduct or packaging R8LES1 APEmSPhANindBBtrial SHB&PoiRe .method for
tenporarily fixing a nenber according to the present invention uses the

above- mentioned chephacktgelishi 616eTBASEL0BE UhpahcW2necresary to use an
organi ¢ solvent, which used to be needed in the 5 conventional technol ogies,
and the conpospppoicseiioRensecougsedibnotheifiaumoal ag-finl m f nemsa nenber,
thereby presenting the feature of the excellent workability. By virtue of
the characterishpasesthpapessenppl ¥ERELANNDS @¥0EeNRIDYy susgfiakdf bam t he

i ndustrial viewpoint. 10The entire disclosures of Japanese Patent
Appl i cation Nopp20057119386 AhhedapandBei baten20@ppldapanese NBat enls -
Application No. 2005-110799 filed on April 7, 2005 and Japanese Patent
Application No782685f178298nfMhedhonshMapohs18nc20@3 ngnehedi ng t he

15 specification, claims, drawings and summary are

incorporated herein by reference in their entireties.



15 specification, clains, drawings and summary are incorporated
herein by reference in their entireties. 67 Cains: [Caim1]

An adhesi ve conposition for tenporary7ixation, characterized by
fulfilling.the followi ng conditions (a) to (e): (a): characterized by
conprising the following (1) to (3): (1): a urethane

(et h) acryl at €l&asi ng' an anount of from5 to 80 parts by mass,
relative to 100 parts by mass of the total amount of (1) the urethane
(meth)acrylate and (2) a (meth)acrylic acid derivative nonomer

conpri s¢ngiA-{ et h) acryl oyl oxyal kyl hexahydropht hal i m des, carboxyl
group-containing (nmeth)acrylates and (neth)acrylic acid derivative
nonomer s repr raeatiedshyet hemgenetabnf dprukampAyary fixation, (2): a
(nmeth)acrylic acid derivative nononer conprising

n- ( et dhacayteyl pagabkyFfuhékahyog opht hEP1 AP dE8I @@%wwns (a) to (e):
gr oup- cont ai ni ng (neth)acrylates and (nmeth)acrylic, a0|g derlx&$|ve
nmonomer &\ epriesead ek byed H@yg@r@msaﬂwn@% 93/ lowseper bt B (A
Z-0- (R20) P-R1 rein Z re resents a (meth)acr % gﬁofgb c
Rl a phenyl grélp:of érBHEﬁ9F §retp) ﬂﬁ?Y%@t%nhﬁ k§P grod 5 3

B cars0” m?gmlzczyl%géaf%almaga? SOrPakis by T@Sg(ﬁ%%‘e total
Il noeEeTERbaE §omorhei HEebbaRr nghehEr AehbLrTsi THOVSR of (RECH! BbkiYic
282322%&%"5?%?#%%%81@%}%% SRl 1L, A0 G ML AR e
PrOCeS R L Nyt BELRERG] Bt ¥sf'§§9b8§?§§§eoggdcbﬂﬁsﬁﬁhﬁg (RECRS RE8F38Ees

menber I'ng t hereby renoving the

cured 08§ fﬂ?@ﬁLgSI %OébEBOHeEQ{raE@%Oﬁx@ﬁMmékéakéPBebentéé b9r ghef
a filnf unt of n-(neth)acryl oyl oxyal ky
hexahygéﬂgpgbakbghggal3A340n110 to 60 parts by mass, relative to 100
parts by nass of the total anmount of (1) a urethane (neth)acrylate

and (2) a (nmeth)acryhi cmaehfaderl vat ayedndavirest Coapnosbngr comprising
n( met h) acryl oyl oxyal kyl hexahydropht hal i m des, carboxyl

gr oup- gonhatn} agr{heyhpagaikalebeantyfmephyheiyideaci dadbpkyat gyeup-
nononers represented by the general formula (A). (d) the anount of
car boxgbngadapagotinath) ngryiethyasnil dnesh) scryeir1acadsdeparesing
mass, relative to 100 parts by mass of the total anDunt of (1) a
urethamen@merh)achEaﬁétQﬁdbyzth Gﬁé?ﬁ?&cﬁ?PWH gcil@)derivative
nmonomer conprising n(neth)acryl oyl oxyal k hexahydr opht hal i m des,

car boxyl groupCeEBR¥a nFﬁ@mPﬁétﬂﬁicr§r9fé§ﬂ%h% %heth)acryllc aci d
derivative nononers regresented by th3 %ﬁgﬁral gu R d% the
amount of (met WREERHR € ZEPgegertvati VB Biréy 3 Sﬁﬁ 317 R

represented by the ral for

A 10 t 8
nmass, PEPHP Q& Fopﬁgﬁy aSFQuByggﬁégg %ntﬁ& ?éFouﬁgun?hg?r%§)gycarbon
th th t 2 | t _
ﬁéﬁong?tee%%ﬁ)g?n SR o L P e e e A S e

car box grou ont ai_ni.n t h)-a ategang (meth)acrylic aC|d
deriva%?%@ ﬁD%B%EPSaPeépegé b§E¥ eaggne?gl fornula (A). [Caim 2]

The adhesive ¢ oSi t| ording to daimi1,
3 fe?hgﬁgteﬁglkﬁgEQQQ%ﬁoE,ﬁ%ﬁ%ﬁ%t@ﬁc g

wherein (1) th acrylate I1s water-sol uble.
(b) used for a method for temporarily fixing a member comprising

ponding the member with use of the adhesive composition for
temporary fixation, curing the adhesive composition for temporary
fixation to temporarily fix the member, processing the
temporarily fixed member, and immersing the processed member in

water to effect swelling thereof, thereby removing the cured



[CA ai m 3] _ The adhesi ve conposition for tenporary fixation
according to aim1l or 2, conprisingg polynerization inhibitor: 69
[ aim 4] An adhesive for tenporary fixation, made of the

adhesi ve composition for ter‘rgorar fixati .defi. neg any one _of..
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(meth)acryloyloxyalkyl hexahydrophthalimides, carboxyl group-
containing (meth)acrylates and (meth)acrylic acid derivative
monomers represented by the general formula (A).

(d) the amount of carboxyl group-containing (meth)acrylates is
from 1 to 50 parts by mass, relative to 100 parts by mass of the
total amount of (1) a urethane (meth)acrylate and (2} a
(meth)acrylic acid derivative monomer comprising n-

(meth) acryloyloxyalkyl hexahydrophthalimides, carboxyl group-
containing (meth)acrylates and (meth)acrylic acid derivative
monomers represented by the general formula (A).

(e) the amount of (meth)acrylic acid derivative monomers having
the structure represented by the general formula (A) is from 10
to 80 parts by mass, relative to 100 parts by mass of the total
amount of (1)} a urethane (meth)acrylate and (2} a (meth)acrylic
acid derivative monomer comprising n- (meth)acryloyloxyalkyl
hexahydrophthalimides, carboxyl group-containing (meth)acrylates
and (meth)acrylic acid derivative monomers represented by the
general formula (3A).

[Claim 2]

The adhesive composition for temporary fixation according
to Claim 1, wherein (1) the urethane (meth)acrylate is water-
soluble.

[Claim 3]

The adhesive composition for temporary fixation according

to Claim 1 or 2, comprising a polymerization inhibitor.
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[Claim 4]

An adhesive for temporary fixation, made of the adhesive
composition for temporary fixation as defined in any one of
Claims 1 to 3.

[Claim 5]

A method for temporarily fixing a member, characterized
by comprising bonding the member with use of the adhesive for
temporary fixation as defined in Claim 4, curing the adhesive for
temporary fixation to temporarily fix the member, processing the
temporarily fixed member, and immersing the processed member in
'water to effect swelling thereof, thereby removing the cured
adhegive for temporary fixation in the form of a film.

[Claim 6]
The method for temporarily fixing a member according to

Claim 5, wherein the temperature of water is at least 30°C.





