1 DESCRI PTI ON ADHESI VE COVPCSI TI ON AND TEMPORARY FI XATI ON METHOD OF MEMBER
USING IT 5 TECHNI CAL FI ELD The present invention relates to a nethod for
tenporarily fixing a nenber 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 t apes and
hot-nelt type adhesives are used as €§@§t¥@§ for tenporary fixation nethod
of optical |enses, prisnms, arrays, I con ers, sem conduct or packagi ng
parts, and so on, and nenbers bonded or 20 lamnated with use of these
adhesives are cut into a predeterm ned shape, followed by renoval of the

adhesive to pr Oﬁyﬁﬁsﬂfﬁc@éﬁﬁést@ﬂ@ﬁrﬁNDWEMPéﬁﬁﬁ?CFIRRTEBﬁ Mﬁ@ﬁbﬁoaﬁuct or
packagi ng parts, for exanple, they are fixed on a substrate with a

two-si ded tape and then cut 25 intovg@skpedspRet 3T and the two-sided tape is
irradiated with ultraviolet rays to be separated fromthe parts.
Furthernore, in the case of the hot-nelt type adhesive, 2 nenbers are
bonded therewith and heated to let the adhesive penetrate into their
i nterspace, antetimencAberrmembers are cut into desired parts, followed by
removal
The present invention relates to a method for
temporarily fixing a member in processing of various
members, and an adhesive composition and an adhesive
10 suitable for the fixation. More particularly, the
present invention relates to a method for temporarily

fixing an optical member in processing the member and a

photocurable 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,



of the adhesive in an organic solvent. S However, in the case of the
two-sided tape, there were problens that it was difficult to achieve
satisfactory thickness accuracy; that it was inferior in the chipping
property in processing of parts because of weak adhesive strength; that it
was i npossible to 10 separate the tape w thout heating at 100C or nore; and
that, where it was separated by irradiation with wultraviolet rays, it was

i npossible to separate the tape if an adherend had a poor WV transmttance.

In the case of érﬂg% téf@lg?fﬁ)%%?or Qfﬂf&s%ﬂ?ﬁlg%’ét?%dltso”f’étbghgffeCti ve in

bondi ng wi t houT I ng at nore, ere was a reéestriction on

the members ! 0qes Hae el IIGL MGy {ile NRSI AECESSALY, [ ndSEnal pROANI C
e a w th an al kal'i

solvent in renoval of t esive, and washing steps
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probl ematic fromthe viewpoint of working ‘environnents. In order to

over conme theseogr@y@msimrﬁqv%eor#gl@p@s%ﬁ&@t phot ocur abl e or
heat - cur abl e adhesives for tenporary Tixation nethod containing a

wat er - sol ukl e 25 coppevad, SUshtRE Ba¥BI 8F- BRLUDLE-¥iA¥h FRPENMEEheTRESE
adhesi ve conpositions solved the problemof the renovability in water but

they still hadyrolh i diiattZat tie wdhesi vei sh1engs hav@setow in fixation of
parts and that the nenbers after cut had poor dinensional accuracy.

Furthernore, tdetfsMRsteoRy opeobate O adhesdyes 94t 1empasaiNréi-xati 9n
met hod i nproved in adhesion with use 5 of a specific, highly hydrophilic
(met h) acryl at esh@n¢hipping property in processing of parts because of
weak adhesive strength; that it was impossible to
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



al so inproved in renovability by swelling and partial dissolution. However,
a cutting process involves generation of frictional heat between the parts
and a cutting jig such as a blade or a dianond cutter and thus 10 is
carried out while cooling the parts with a [arge anmount of water.

Therefore, a cured resin of the above highly hydrophilic conposition swells
to becone soft during the cutting, mherebg hi gher di nensi onal accuracy
cannot be achieved. In addition, the cured®resin 15 dissolved in part

remai ns as a rgﬁiqugg adhesige ont$he nbher s gfte .t he rennv%l, wgich
Eguses a ErogLen?li %Eh%%r%nﬁ%n?c .wﬁ%PE%Y EBCU%% %OT,OE 8ﬁ§ §£én at ent
Document 3 JPRRboBHE Satst o ke BeTHE B Tl NS AR BRCBRERE T 6" e
SQLVED BY THE LAVENILON-LN PROPE 48-LBLONSSLYE dhMEARLaggL agauracy of the

25 nmenbers after c I ng, ere are or a photocurable adhesive

hydr ophobi c, hiéglﬂ%i:?aﬁghfﬁ%?ioﬁ%é %E’ﬁgi éESJvJe NGl thgg‘j?féﬁbg%ghyuis@ vater,

free of an 4 sive residue on t rs arter renova

envi ronmentaal | g excgbLent b0 WRLK POny RRLEREYLET et hiacaRphicat bap ! el ds

of optical mempers. e Invento e present invention have cdénduct ed
extensive studhesot OnSPb¥eqt s RBANGaBE ODLGMBy LlleiN¢nBr bRk Bht-c;j@Ad as a

result, have found that an adhesive conpoSition having a hi gh adhesive
strength and @a; 8088t e8RYakididvert N Mah@ft Qg i fr-YEL §3 Wah£514 85 Obt ai ned
generation of frictional heat between the parts and a
cutting jig such as a blade or a diamond cutter and thus
10 1s carried out while cooling the parts with a large
amount of water. Therefore, a cured resin of the above
highly hydrophilic composition swells to become soft
during the cutting, whereby higher dimensional accuracy
cannot be achieved. In addition, the cured resin
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



wi th use of specific hydrophobic (meth)acryl nononers in 10 conbi nation, and
that the object of the present invention could be attained. The present

i nvention has been acconplished on the basis of such a discovery. MEANS FOR
SOLVI NG THE PROBLEM 15 The present invention resides in the follow ng

gists. 1. A conposition which is characterized by conprising (Al): a
(nmeth)acrylate with a nol ecul ar weight of at |east 500 having at | east one
(meth)acryloyl group at a 20 term nal or i a side chain of a nolecul e,

(Bl): a p0|yfg@ﬁéé9?%1§é§§%g%g:§yéﬁéem?%§%%éa§f%%%tP%ﬁ§£¥i?Fgndpther t han

t he above- nenti oned and topolyneri zati on

initiator (the.GOMPOShihoR1 ! LicbeighpalhetobRifg!e 5%&3@&3},@9& ment

I"). 25 2. The conposition according to the above=nehti one wherein (Al)

conprises at '%h@&@i%”@%l&@'@?%ﬁti&&iﬂ méfiBeg50OUP consisting of a
pol ybut adi ene, ‘a polyisoprene 5 and their hydrogenated products. 3. The

conposi tion accordirjg tavEReoaR04e- FRA! HheRsdnl ShveAriWReRgR (Al), (Bl) and
(d) are all hydrophobic. 4. The conposition according to any one of the

above- 5 mentigpeaudti® Sxt&EQEDYESEPGAiedN s 58188 PRE! abBY¥eNBEsSh18hs(Al ),
from1l to 50 parts by mass of (Bl), from5 to 80 parts by mass of (d) and

fromO0.1 to 20ipaths BYioBSSrOf ahBlas 2. rlsGPAPORALEORCGAAPELEENEN(AZ): a
(meth)acrylate with 10 a nol ecul ar wei ght of at |east 500 having at |east
one (neth)acryfeytieeoupmpds at {6 Nhaaingr ai RighshdBeshakbnsofength and
a good removability in water or in warm water is obtained
with use of specific hydrophobic (meth)acryl monomers in
10 combination, and that the object of the present invention

could be attained. The present invention has been

accomplished on the basis of such a discovery.

MEANS FOR SOLVING THE PROBLEM

15 The present invention resides in the following
gists.
1. A composition which is characterized by comprising
(Al) : 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 (D1): 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



a nolecule, (B2): a polyfunctional (neth)acrylate, (C2): a (neth)acrylate
ot her, than the above-nentioned (A2) and (B2), (D2): a photopol ynerization
initiator and (E2): a 15 polar organic solvent (the conposition wll
hereinafter be referred to as "Enbodinment [1"). 6. The conposition
according to the above-nentioned 5, wherein (E2) is at |east one nenber
selected fromthe group consisting of nethanol, ethanol, isopropyl alcohol
20 and n-butanol. 7. The conposition according to the above-nentioned 5 or

6, wherein (A2 ( are | 1 h droophobic. 8. The conposition
according to tﬁég]olf r}%ér%% "_0‘5)5 to 7, conprising from1 to 50
parts by mass 25'1'?1f (CA2 1pS(I%Q(OBZ) rom 5 to E;fg tzretb%eg&mn()fd(czc%rézfrom

0.1 to 20 parts by rrass Mass o

9. An adh f th

Chonn adhest ve, CUBLIELNYAIE CORPYAL r@@ﬁpasfar. B atesng o e

characterized y %rgprc %;p% qndj %g:ctoq_,dtl%rg)(yarl fﬂex ‘:‘f t'_{}l rgek;dg{% wth use
Ioned 1

of the conposition as Inéd’in any one -of TRe above nen to 8,

processi nggt h‘?neritefg}{’é 119614 Xe‘g%@@fer i, NITBL S| 99 IBQPth&?erﬁQSQ

nmenber in warm wat er at nost by renoving a “cure esin of the
Comos 1 on i e e i 516 ppe (48 (B0 o
(meth) acryl at {;53) ‘p PR L& &Pr Pciﬁeémaﬁf&h'&. ﬁcﬁ&i SerHYALLVEy mass of
(D1) .
5. A composition comprising (A2): a (meth)acrylate with
10 a molecular weight of at least 500 having at least one
(meth)acryloyl group at a terminal or in a side chain of
a molecule, (B2): a polyfunctional (meth)acrylate, (C2):
a (meth)acrylate other than the above-mentioned (A2) and
(B2), (D2): a photopolymerization initiator and (E2): a
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).



nmononers sel ected fromthe group consisting of n 15 (neth)acryl oyl oxyal kyl
hexahydr opht hal i m des, carboxyl group-containing (neth)acryl ates and
(meth)acrylic acid derivative nononmers represented by the general formula
(C3) : CGeneral Formula (C3): Z-O-(R2ZO p-R1l 20 wherein Z represents a
(meth)acryloyl group, RL a phenyl group or a phenyl group having an al kyl
group with 1 to 3 carbons, RR -C2H4-, -C3H6-, -CH2CH(CH3)-, -CH2CH(OH) CH2-,
-CAHB- or -C6H12-, and p an integer of frofnl to 10. D(3): a

protopol yrer 26t o LAY Eulls TIE SOTVORALON BOOLI SOy
o oLy REE! Ve OBIL G 10RO bt o 2 el ned Tn Lhe
com: 19119, D00, 10, SR ARG Wi ol ahuadlod vt Teduces S

emorar i1y, [1Lhe DppbeLa B ossssLIgsbhepchathr el inkl el et anc

adhesi ve. ¢15. f e ragi f Lxl 3 , : racteri,zed b
Stve. g t(—.jllfz% gﬂ?%ﬂ% T sﬁ%tltl qRor 8t ! LMeo?éhﬂeggE%Hbsé ﬁéglggg a6 Shgz y

conpri sing bon er wmth use ah esive t uces adhesive

strength throughe SONEREtaMbLD-WEhESonEdr ingot Be pHbeskuenkoLhegnporarily
fix the nenber, processing the tenporarily fixed nenber, and inmersing the

processed menbeimpSriei 8y fox68f RehbdR, SHRE! iRfeFBER§OE net BRLERY sEGMVI NG
the cured adhesive in
member in warm water of at most 90°C, thereby removing a
cured resin of the composition.

10 11. A composition comprising the following (A3), (B3)

and (D3) (hereinafter referred to as "Embodiment III"):
(A3) : a urethane (meth)acrylate
(B3) : one or more (meth)acrylic acid derivative
monomers selected from 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-(R;0)x-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 ; Ro ‘C2H4‘ ’ ‘C3H6" . ‘CHzCH (CH3) ) —CH2CH (OH) CHZ— .
-C4Hg- or -CgH;2-, 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.



the formof a film 16. A nethod for tenporarily fixing a nmenber,
characterized by conprising bonding the nenber with use of the adhesive as
defined in the above-nentioned 13, 20 curing the adhesive to tenporarily fix
t he menber, processing the tenporarily fixed nmenber, and inmersing the
processed nmenber in water to effect swelling thereof, thereby renoving the
cured adhesive in the formof a film 25 EFFECT OF THE | NVENTI ON The
conposition of the present invention is 8 7 photocurable by virtue of its

conposi ti on ar}.ds .i S{Aﬁur ?iﬂes%teh c\éimgaixglsﬁny %te Yom Iotgri v %l ea{[s rci@/fsi:ne-@.eirnef ore,
the conposition of tAe présent ion 1Geranl y

vent IS con ra superitor In

| abor savi ng, Vi | rk r ion 5 during the bondi ng operation
P T e Pest 7

to the convention type adhesives. Furthernore, the cured resin

of the conposjfion ﬁl@@W?)_da f%'rglﬁgﬁl%%‘i%r\iqgstfrlﬁg@gmg{éﬂ%gr ,b%.cﬁg: Aigpted

by cutting water or the like used I'n proceéessing, t hus provides a

effect that diAGRMIMHe inferitild kel oh 1d QW OCLAT ML N PERLESSLAG-QE 2

menber and it 1s thus easy to obtain the nenber excellent in dinensional

accuracy. EUT Ihe(BIR ddierdtiediRtigh Nashiadealtee lret S0UGE D! B

adhesive strength through contact wt water, preferably with warm wat er of

at | east 30C, Jdnhddinid Gl afdnpdvd i Marfmvedied fdmsdr "OSto805s189gr €duce the
bondi ng strength between nenbers or between the nenber and a jig, thereby
facilitating rea@FarOfy thieced member, and immersing the processed

member in water, thereby removing the cured adhesive.

15. A method for temporarily fixing a member,

10 characterized by comprising bonding the member with use
of an adhesive that reduces adhesive strength through
contact with water, curing the adhesive to temporarily
fix the member, processing the temporarily fixed member,
and immersing the processed member in water to effect

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



menber. As conpared wth the conventional adhesives, it provides an
excellent effect that it is unnecessary to 20 use an organic solvent which
is expensive, is highly conbustible or generates a gas harnful to hunman
bodies. Furthernore, in the case of the conposition within the specific
preferred conposition range, the cured resin swells through contact with
warm wat er of at nost 90C, 25 and is recovered in the formof a filmfrom
t he nenber, thereby providing an effect of excel | ent wor kability. Since

the tenporary é%ﬁéé&fbﬂﬂ @gn\%r&?g SPng%eg%r&ﬁ%PE%Hga}lS {L%e?ﬁ%ée”t

i nvention use conpositi reducin esive streng rough

contact with water,; ﬁ@rfpéﬂt%fhuy\@f%%ié%egi%%t ’ﬁ'?ésrg[qﬁﬁe org e

adhesi ve conprising the conposition, as descri ove, e present

invention has dhe,dept 168 Of CRPaPELELY OfnvEREPYRT I BO-LHE: ARIRBT 0Nl Y
t hrough contact wth warm water, and, as conpared wth the conventi onal

adhesives, |tV desid Neaisb o8 ¥16aNt e EfSFt 4 PBhgl hinlSwyPREEESTAE Yon! O
use an organi c solvent which is expensive, s highly 10 conbustible or

generates 8 gaguPaidfthe OoHMTRG HO8H£6: on BESTe NEDEFEEL EARRY N Ol THE
| NVENTI ON The present invention includes preferred Enbodi nent (1),

Enbodi ment (1 19yt ddotva@nt Hlrdtdne@% #es W edrd e o ofErdradi ment (1)

Exanpl es of the (nmeth)acrylate of (Al) with a nolecular weight of at |east
500 having at d&@asdsPeon (SRS agr High| aghospvat saréfEBh MRl tRbut Nbaisgde

chain of 20 a nolecule, used in Enbodinent (1), include
affected by cutting water or the like used in processing,
and thus provides an effect that displacement is unlikely

10 to occur during processing of a member and it is thus
easy to obtain the member excellent in dimensional
accuracy. Furthermore, the cured resin has a feature of
reducing the adhesive strength through contact with
water, preferably with warm water of at least 30°C,

15 particularly with warm water of at most 90°C to reduce
the bonding strength between members or between the
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



(meth)acryl ates obtained by acryloylating at |east one termnal or side
chain of an oligoner/polynmer with a nolecular weight of at |east 500, such
as 1, 2- pol ybutadi ene-ternmi nated urethane (neth)acrylates (e.g., 25 TE-2000
and TEA- 1000 manufactured by N ppon Soda Co., Ltd.), their hydrogenated
products (e.g., TEAI-1000 nmanufactured by N ppon Soda Cb., Ltd.), 1,4 10
pol ybut adi ene-ter m nat ed ur et hane (neth)atéylates (e.q. BAC- 45
manuf act ured by OSAKA ORGANI C CHEM CAL | NDUSTRY LTD.),

polylsoprene té%é%@@%%? égeéﬂé fgé@ﬁgsln M?éﬁeﬁseEVELQaQSm 051t10n

(meth)acryl ates her uret ane acryl ates, polyes
(nEth)acry|ate§e&ﬁc9$§\fhéVQQhe§PGéys£P@ﬁ &HCEM%@&ﬁﬁ &Sngactsh§ﬁﬁat #540
manuf actured by OSAKA ORGANI C CHEM CAL | NDUSTRY L , and Bi scoat VR 77

manuf act ured by SEOWA FL £ BOLY MR KQvark Tt er (AF) erﬁégﬁabbyccoaprtﬁes at

| east one nenber 10 selected fromthe group consisting of pol ybutadlene

pol yi soprene aﬂﬂhéyﬂéégéﬁﬁﬁﬁﬂsﬂﬁgdﬂﬁéScéﬁﬁé@@f18ﬁcaH§edéEchBE§n§B§vé
property that when a cured resin of the conp05|t|on is imersed in warm

wat er, thescuregle rgséfents ihesRyeenfhas oReadbetend ohergpaBhitieeyr eferred to
simply 15 as "renovability"). In the present invention, an anmount of the

(met h) acryl at er@fotérindg othe aedpdri snpyef tahy £608n5t wOtBOwREM S by
mass, particularly preferably from5 to 60 parts by nass, relative to 100

parts by mass witéhe andal a20campanédofitAl the (Bdnhvandiohid). ahesit/be, anount
to be added is at least 5 parts by mass, the renovability is sufficient
and it is secute ppoovedevethdbestgneflicestnebfect that it is unnecessary

to use an organic solvent which is expensive, is highly

10 combustible or generates a gas harmful to human bodies.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention includes preferred Embodiment

(I), Embodiment (II) and Embodiment (III) as described
15 Dbelow.
Embodiment (I):

Examples of the (meth)acrylate of (Al) with a
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-



the conposition in the formof a film On the other hand, when the anount
is at, nost 80 parts by mass, it is 25 feasible to prevent increase of
viscosity and reduction of workability thereby. The (neth)acrylate of (Al)
is preferably 11 hydrophobic. If it is water-soluble, the cured resin of
the conposition could swell or dissolve in part during cutting, so as to

i nduce di spl acenent and degr ade nachinin& accuracy, such bei ng undesirable.
However, it 5 can be hydrophilic unless tR€ cured resin of the conposition
significantly swells or. dissolves in part wth water. Exanmples of the

pol'yf uncti onalP VR AH TS E BT FrTHARS « BTl 6 hecBF f WRe?! onal
(meth)acryl atesy~_ - Y, I§£ii ﬁgﬁﬁg C 1.4- edi o

di (nmeth)acryl a ec, % - rﬁ%(é;énge%“}lg%]&d%(n(g ac(éy at e(? qg%ﬁiﬁ%%a%%}%‘?%#ﬁ?

di (met h) acryl %ﬁlen.)”e%?&%j?/%ozg%é’r?éﬂtelqﬂrﬁ% gﬁ{%{%’g‘%%ragir%’%%oloﬁﬁi 0¥l oy

di (et h)acryl at'e,” '2- “et ut yl - propanedi e,  neopentyl 15
gl ycol - nodi fi i h L ( aric acid-nodified
pent aeryt hri tgﬁé&{%%%l g"ltl%,h)p{)oi@pr o%/'l ei%%%%# aj%i??%%%%?aoryl ate,
2,2-bis(4-¢(me r i et Mggggy ) = Di Sf 45 t ryl oxy
pr opoxyphegyl )H;P}%g)aa/née&%a}gé-%i rs\t?%(l 0 (rr]iLat %?éa%?y_ oxﬁflf?%?ga%% h%i%/g%eg%?g
propane, and 4,08, (ﬁ%ﬁﬁﬁ&%ryf%ﬁ%ﬁp|ﬁ§ygg1(§§%c6£@|#9§otﬂ§nﬁ95&9%&88 by

trifunctional (met'h)acrylates: trineth propane tri(nmeth)acryl ate,
tris[(meth)acryd oy ebtyinic | SEQYER ahiepu@Pey ST, &XATBi 8808E VR-77

tetrafunctional and
manufactured by SHOWA HIGH POLYMER CO., LTD.).
(Al) preferably comprises at least one member
10 selected from the group consisting of polybutadiene,
polyisoprene and hydrogenated products thereof because it
enhances a property that when a cured resin of the
composition is immersed in warm water, the cured resin is
removed from an adherend (hereinafter referred to simply
15 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
20 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
25 feasible to prevent increase of viscosity and reduction

of workability thereby.

The (meth)acrylate of (Al) is preferably



25 hi gher-functional (meth)acrylates include dinethyl ol propane
tetra(nmeth)acrylate, pentaerythritol tetra(neth)acrylate, pentaerythritol
ethoxy 12 tetra(nmeth)acrylate, dipentaerythritol penta(neth)acrylate,

di pentaerythritol hexa(neth)acrylate, and so on. An anmpunt of the

pol yfunctional (neth)acrylate of 5 (El) to be added is preferably from1 to
50 parts by nmass, particularly preferably from5 to 30 parts by nass,
relative to 100 parts by mass of the totaHlanount of (A), (B1l) and (d).

When the amouni, Lo feadded Jes qt 5 J 6ASLe L LAY RS o g MDA T Ly i s
sufficient and™ 0 TR 7% Secure to Fenove the cured resin d?(%he conposition
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swel |'s or dissolves in par wth water. anples o e (nmeth)acryl ate of

(A) other thagymsadf {M)s o £ Blant D¢l s6e 1Bt Hy| g{gBL 86T yhabgrc et hyl
(meth)acrylate, propyl (meth)acrylate,” butyl 25 (neth)acrylate, 2-ethyl hexyl

(meth)acryl atgyitsopetad. (neth)acryl ate, isodecyl (neth)acrylate, |auryl

Examples of the polyfunctional (meth)acrylate of
(B1) include the following bifunctional (meth)acrylates:

10 1,3-butylene glycol di{meth)acrylate, 1,4-butanediol
di (meth)acrylate, 1,6-hexanediol di(meth)acrylate, 1,9-
nonanediol di(meth)acrylate, neopent?l glycol
di (meth)acrylate, dicyclopentanyl di(meth)acrylate, 2-
ethyl-2-butyl-propanediol (meth)acrylate, neopentyl

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 (B1l) 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



(meth)acrylate, stearyl (neth)acrylate, phenyl 13 (neth)acryl ate,

cycl ghexyl (neth)acrylate, dicyclopentanyl (neth)acrylate, dicyclopentenyl
(meth)acryl ate, dicycl opentenyl oxyethyl (meth)acrylate, isobornyl
(peth)acryl ate, nethoxyl ated cycl odecatriene 5 (neth)acryl ate,

2- hydroxyet hyl (neth)acrylate, 2- hydroxypropyl (neth)acrylate,

3- hydroxypropyl (neth)acryl ate, 4-hydrox§2utyl (met h) acryl at e,
tetrahydrofurfuryl (meth)acrylate, 2-hydr - phenoxypr opyl

(neth)acryl at e, (gl Y Gi<BH ) a(&eﬁ@@&ry&g_g&tg@r ~aprol @ct one- nodi fi ed
tetrahydrofurfuryl (nmeth)acrylate chl oro- 2- hydroxypropyl (meth)acryl ate,

N, N- di et hyl grafioetdth (et acd v @hsen N Mgt fyd am noet hyl
(meth)acrylate, t- butylanlnoethyl (meth)acryl ate, ethoxycarbonyl net hyl

(met h) acryl at e,e;RheRain Bfdw) ene 15 0xige-swdi fied acrylate, phenol (2-nol
et hyl ene oxi de- nodified) acrylate phenol (4-nol ethyl ene oxide- nodified)

acrylate, paracunyiphgneinetdy! ene o1 geandbdbhaed(aetN) atey1aeaybphenol
et hyl ene oxide-nodified acrylate, nonyl phenol (4- nDI et hyl ene

oxi de- nodi §i ed)p120 @S mME aded oy | phenotak By roet hyt ©neo oxé ges npgi f i ed)

acryl ate, nonyl phenol (2.5-nol propylene oxide-nodified) acrylate,
2-ethyl hexyl caidy ! Pamcioilipd€ly ab iyt erebDXi theom did | B0l Phihal be Bgsd,

(meth)acryl ate, ethylene oxide- nodified succinic acid (neth)acrylate,
trifluoroethylreZmat(ived H@acryd adert A dsy I masachfl, tiet heeay ! atoast dof mal ei ¢
acid, fumaric acid, -carboxy-pol ycaprol actone nono(neth)acrylate, phthalic
aci d nonohydr of®et hy(B114 and (Cl). When the amount to be added is at

least 1 part by mass, the removability is sufficient and

10 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 50 parts by mass, the initial adhesion

can be maintained well.

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-ethylhexyl (meth)acrylate, isococtyl

(meth)acrylate, isodecyl (meth)acrylate, lauryl

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



(meth)acrylate, (nmeth)acrylic acid dinmer, R (meth)acroyl oxyethyl hydrogen
succi,nate, n- (neth)acryl oyl oxyal kyl hexahydropht hal i m de, and so on. An
anount of the (meth)acrylate of (C) to be added 5 is preferably from5 to
80 parts by nmass, particularly preferably from10 to 80 parts by nass,
relative to 100 parts by mass of the total anmount of (Al), (Bl) and (Q).
When the anount to be added is at least 5 %arts by mass, the initial
adhesi on can be maintained well. On the 187t her hand, when the amount is at

nost 80 parts Pxe$§¥§b$%ﬁg%ére@9¥fgﬁ §§y ERD: g?ﬁgfﬁégg well, so that the

cured resin of the conposition can be renopve ormof a film The

(et h)acryl at egp §éf%%eﬁ?a Ie(ﬁéeﬂgég?%yaéé’h%9598F€8%§t?§f¥ell as (Al) and

(Bl). Particularly, 1t Is turther rred that” a ( (Bl') and (4)
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could swell during cutting, so as to induce displacenent an egra
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(meth)acrylate. It can be hydrophilic unless the cured” resin of the

conposi tiog swehdeh Phc 550k Ves-hPdPekfethil (MBLETacFPeadhesion to a netal
surface can be further ~ 25 inproved by using the conposition blended from

said (A), (Bh)dseybpyin&en aakyoa:ui {5 g ahosphabey1having a vinyl

group or (neth)acryl group, such as 1 (et h) acryl oyl oxyet hyl acid

phosphat e, di bubethPactyBite acs yvhoatoxystoyl agtenphesphate, dioctyl 2-
tetrahydrofurfuryl (meth)acrylate, 2-hydroxy-3-
phenoxypropyl (meth)acrylate, glycidyl (meth)acrylate,

10 caprolactone-modified tetrahydrofurfuryl (meth)acrylate,
3-chloro-2-hydroxypropyl (meth)acrylate, N,N-
dimethylaminoethyl (meth)acrylate, N,N-diethylaminoethyl
{(meth)acrylate, t-butylaminoethyl (meth)acrylate,
ethoxycarbonylmethyl (meth)acrylate, phenol ethylene

15 oxide-modified acrylate, phenol (2-mol ethylene oxide-
modified) acrylate, phenol (4-mol ethylene oxide-
modified) acrylate, paracumylphenol ethylene oxide-
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



(et h) acryl oyl oxyet hyl phosphate, diphenyl 2- (meth) acryl oyl oxyet hyl
phosphate and 5 (neth)acryl oyl oxyet hyl polyethylene glycol acid phosphate.
The phot opol ynerization initiator of (D) is blended in order to effect
sensitization with active rays such as visible light or ultraviolet rays to
enhance the 10 photocuring property of the conposition, and can be one of
vari ous known photopol ynerization initiators. Specific exanples of the

phot opol yneri zation initiator include beﬁﬁophenone and its derivatives,

benzyl and its rivatives, a thra uinone and. Lts.derivatives, benzoin 15
and benzoin detT e%%%%? %Eﬁ\ e %n20| fh%t%?Téeﬁh%? enzoin ethyl ether,
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phosphi ne oxi dgh&deri yatdwOnSUEH BS added is at least 5 parts by mass,
the initial adhesion can be maintained well. On the
10 other hand, when the amount is at most 80 parts by mass,
the removability can be secured well, so that the cured
resin of the composition can be removed in the form of a
film.
The (meth)acrylate of (Cl) is more preferably
15 hydrophobic as well as (Al) and (Bl). Particularly, it
is further preferred that all of (Al), (Bl) and (Cl) be
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

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

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



5 benzoyl diphenyl phosphine oxide, 2,4,6-trinmethyl benzoyl diphenyl
phosphi ne oxi de, benzoyl diethoxyphosphine oxide, 2,4,6-trinmethyl benzoyl
di met hoxyphenyl phosphi ne oxide and 2,4, 6-trinethyl benzoyl

di et hoxyphenyl phosphi ne oxi de. The photopol ynerization initiators can be
used 10 alone or in conbination with two or nore initiators. An anount of
t he photopol ynerization initiator of (Dl) to be added is preferably from
0.1 to 20 parts by nmss, relative to 100Y%arts by mass of the total anount
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visible light or ultraviolet rays to enhance the

10 photocuring property of the composition, and can be one
of various known photopolymerization initiators.
Specific examples of the photopolymerization initiator
include benzophenone and its derivatives, benzyl and its
derivatives, anthraquinone and its derivatives, benzoin

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 quinone derivatives such as 7,7-
dimethyl-2,3-dioxobicyclo[2.2.1]lheptane-1-carboxylic
acid, 7,7-dimethyl-2,3-dioxobicyclo[2.2.1lheptane-1-

25 carboxy-2-bromoethylester, 7,7-dimethyl-2,3-
dioxobicyclo[2.2.1]lheptane-1l-carboxy-2-methyl ester and

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



benzoqui none, 2,5-ditertiary-butyl-p-benzoqui none, picric acid, citric

aci d, phenot hi azine, tertiary-butyl catechol, 2-butyl-4-hydroxy anisole,
2,6-ditertiary 10 butyl-p-cresol, and so on. An anount of the polynerization
inhibitor to be used is preferably fromO0.001 to 3 parts by nmass, nore
preferably from0.01 to 2 parts by nass, relative to 100 parts by mass of
the total anpbunt of (nmeth)acrylates 15 (AI), (B1) and (d). Wen the anpunt
is at least 0.001 part by nmass, the stord§e stability can be secured. On
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of the method, Vvarious
oxide and 2,4,6-trimethyl benzoyl diethoxyphenylphosphine

oxide. The photopolymerization initiators can be used
10 alone or in combination with two or more initiators.
An amount of the photopolymerization initiator of
(D1) to be added is preferably from 0.1 to 20 parts by
mass, relative to 100 parts by mass of the total amount
of (Al), (B1l) and (Cl). The amount is more preferably
15 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
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



such as optical nenbers can be processed with high 10 machi ni ng accuracy,

W t hout use of an organic solvent. According to a preferred enbodi nent of
the present invention, the cured resin is brought into contact with warm
wat er of at nost 90C in renoval of the conmposition to swell and is renoved
in the formof a filmfromthe 15 nmenber, thereby obtaining an effect of
excellent workability. In the tenporary fgxation nmet hod of the present
invention, it is preferred to use an adhedi’ve conprising the conposition of

the present inyentlon.. BeRAS uldie, 2QABPYR RILECL A s hhes hieriion can be

certainly obtained. In the present inventi use war m wat er

appropri at el'y digatad 4 Q At Do 13Merd S A & LT 10t b 1t of e{ﬁ‘cﬁl@cfle REQded | Vity

because the satisfactory renovability 1s achieved In a short period of

time. Wth 25y iridhd NeRDOUALIFRAA ONpds LAIDRY ALK B 0 (4hﬁ’et‘§’/ﬁ3?m6wat er,

it is preferred to use warmvater of from 30C 0C, preferabl rom 40C

to 80C because dhs LHfashthd giRsidn of ddee QPO A PEEHESHSHGhd ERyi N @

short period of time and the residual stress incuring of the conposition

is rel easegd t@m@iqc%dﬁ&@%l@w%ﬁyﬂgmquuiﬂm&bw enadd ¢ &ee L ey cured
e

resin of the conposition to be 5 renov inthe formof a film A
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warm water is a nethod of inmersing the whole of the bonded nenber in the
war m wat er, WheHrddquigidhd e.2 |9+ dites 1t emepbu tyens 4 0en zddpel goé € phcric

particular 10 restrictions on a material of the nenber to be
acid, citric acid, phenothiazine, tertiary-butyl
catechol, 2-butyl-4-hydroxy anisole, 2,6-ditertiary-

10 butyl-p-cresol, and so on.

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
parts by mass of the total amount of (meth)acrylates

15 (A1), (B1l) 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
masgs, 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



tenporarily fixed, and in a case where the adhesive is an

ul traviol et-curabl e adhesive, the nenber is preferably one nade of a W
transmtting material. Exanples of the material include crystalline quartz
menbers, glass 15 nenbers and pl astic nenbers, and thus the tenporary
fixation nethod of the present invention can be applied to tenporary
fixation in processing of crystal oscillators, glass |enses, plastic |enses
and optical disks. 20 Wth respect to how® o use the adhesive in the

tenporary ﬂ)«%ﬂ&ghgythod, assum ng that the adhesive is a photocurable

one, the foll ow ng et hod can be adopted: the adhesive is first applied
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are exposed to vis t or traviolet rays to cur phot bcur abl e
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fixed nenbers are Subjected to processing such as cutting, grindng,
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i mrersed in warm wat er,” wher he cured 10 resin of the conposition can be

removed from (e, FBIE SnembEPOth "R (Wdder THE L8RSV 2CRY 8hge8f (A2) with

a nol ecul ar wei ght
composition. By virtue of the method, various members

such as optical members can be processed with high
10 machining accuracy, without use of an organic solvent.

According to a preferred embodiment of the present
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



of at |east 500 having at |east one (neth)acryloyl group at a termnal or
in a _side chain of a nolecule, used in 15 this Enbodi nent (lI1), can be one
selected fromthe conpounds exenplified as the conponent (Al) used in the
above Enbodi ment (1). Thus, exenplification is omtted here. (A2)
preferably conprises at |east one nmenber 20 selected fromthe group

consi sting of polybutadiene, polyisoprene and hydrogenated products thereof
because it enhances the property that mhéﬁ a cured resin of the
conposition is imrers s _renpved from an
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during cutting, so as to induce di splacenent and degrade nachi ni ng

accuracy, such,helng sndesdabh €or "Ptﬁﬁé’ﬁélng'fxtthéaxﬁ‘hgfe hyglr oRbi Lifiqugl ess the

cured resin of the conposition signiticantTy swells or dissolves 1 n part
member in the warm water, which is simple.

In the present invention, there are no particular

10 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

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 Dbonding 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



15 with water. The pol yfunctional (neth)acrylate of (B2) to be wused, can be
one selected fromthe conpounds exenplified as the conponent (BlI) used in

t he above Enbodinment (1), 1i.e., the conpounds exenplified as the exanpl es
of the 20 bifunctional (nmeth)acrylates, trifunctional (meth)acrylates and
tetra- and higher-functional (neth)acrylates. Thus, exenplification is
omtted here. An anount of the polyfuncti%nal (meth)acrylate of (B2) to be
added is preferably from1l to 50 parts by 95 mass, particularly preferably
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and degrade 1Q.duf=vECchi ning accuracy, such bei ng undesirable. However, it
can be hydrophilic unless the cured resin of the conposition significantly

swel I's or dissol veghdrepptdr, WhE ¥ehebradhey (FRLKBRAGENbALS gpROMEr Of (C2)
to be used may be 15 one sel ected from the conpounds as exenplified as the
component (d )susestbddd the @heves Smpdineitad | dut d1W§, grinding,
polishing or drilling into a desired shape, and then the
members are immersed in warm water, whereby the cured
10 resin of the composition can be removed from the members.
Embodiment (II):
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 a molecule, used in
15 this Embodiment (II), can be one selected from the
compounds exemplified as the component (Al) used in the
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



exenplification is omtted here. An anmount of the (meth)acrylate of (C2) to
be added is preferably from5 to 95 parts by nass, 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). Wen the anobunt to be added is at

| east 5 parts by mass, the initial adhesion can be maintained well. On the
ot her hand, when the anmpunt is at nost 95 parts by mass, 25 the renovability
can be secured vveII so that the cured redin of the conpositi on can be

rermvedlnthef f f|| 3...The acr eof( ),1S nore
preferably hyé)r op %/ T e lazt](\fb‘i)%a (%Bés)‘rct%a%%l cu arC]‘E2 th? tggal

further prefer of

wat er - sol ubl e, rr&nq‘lerw(;'3érfed 42e5| n‘%%) 5ar§<ﬁe conpoéﬁ?e)non cog%g)r sweq%jd gjurl ng
cutting, so a r ade u cy Th|s
can be secur elsd;é(%r evlerygtgéig ]géasé)c'h %g op%gg}\aggg(rret%) acr ?aktgglff}? {Q
hydrophi lic, £SI %ﬂ?&? t i oI ves
in part wt h 10 vvater % adthe5| ognb%r%mﬁ%ﬁg u%f%lgg %%‘P;}é% ‘?éllqhéf

i nproved by usifg dhgSomPas tion il epded S¢ o said (A7) whd Bnand (C2) in

conbi nation with a phosphate having a vinyl group or (neth)acryl group,

such as 15 (Mg HAcralay ! Ry eldinacid phosphate, GhPUEYby Znass, the
(et h) acryl oyl oxyet hyl aci d phosphate, dioctyl 2- {meth)acryl oyl oxyet hyl

phosphate, di phgpia2-adHediBn acdy oy |l exmet e PN@sphat e and

The (meth)acrylate of (A2) is preferably
hydrophobic. If it is water-soluble, the cured resin of
10 the composition could swell or dissolve in part during
cutting, so as to induce displacement and degrade
machining accuracy, such being undesirable. However, it
can be hydrophilic unless the cured resin of the
composition significantly swells or dissolves in part
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 bifunctional (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



(met h) acryl oyl oxyet hyl pol yet hyl ene gl ycol acid 20 phosphate. The

phot qpol yneri zation 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 conposition, and can be one of various
25 known phot opol ynerization initiators. Specific exanples include the
conpounds as exenplified as the photopolynerization initiator of (D) used
in the above 24 Enbodinment (I). Thus, ex ﬁ'plification is omtted here. The

hot onol oation initiat ; e it
pNot Opol ymert Al Qn 4 atafrrtg‘ tﬁ%fé{,hg&%%e&%%%ﬂ%tié‘ SOPP| DALL ONy e o

or nore initiators. A u phot opol yner ron initrator o

(b2) to be addad i LR ARl Ve KR O LOLA0H DAL, By RS SCEEbALL¥Eoho 100

t
parts by nass of the tot anount of (A2), and (C2) . The anmpunt is

more preferabliy, fdiame 3o 2% paris. bvness MR theRMiHYL iat least 0.1
part by mass, it is sure to achieve the effect of 10 pronoting the curing.

On the other hapdintWigd 4henHOWY pd St bRl s£L0 DAL t 5n PYi MBSSdh&sion
sufficient curing rate can be assured. A'nore preferred enbodi nment is such

that (D2) ks addeddmpint Lasdag vParts by mass, which is further preferred
in that the conposition becones curable 15 regardless of an |ight

irradiati on amuntthé §éPeshhdkifgal degeer) & ryNgrsused (8251 NsOhotBe
conposition becones high, no displacenment occurs during cutting, and the

removabi lity ig-dfgyved. hyidegHasantad nyent iwds | S @haracieniaaed-i n that the
20 pol ar organic solvent of (E2) is used in conmbination with
soluble, the cured resin of the composition could swell
during cutting, so as to induce displacement and degrade
10 the machining accuracy, such being undesirable. However,
it can be hydrophilic unless the cured resin of the
composition significantly swells or dissolves in part
with water.
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.



(A2), (B2) and (C2), and this can surely develop the phenonmenon in which
the conposition after cured readily swells through contact with warm water
to reduce the adhesive strength. 25 The pol ar organic sol vent of (E2)
preferably has a boiling point of from50C to 130C. Wen the polar organic
solvent is selected as one with a boiling point 25 wthin the above range,
it can nore securely devel op the phenonenagn in which the conposition after
cured decreases the adhesive strength th@&ugh contact with warm water,

such bei ng undesir@?ée(Tgyﬂygﬁggﬁéﬁg gge(ggiaiso&g?giérggﬁgggﬁgt may be one

sel ected, for exanple roma ket ones, e r so0“on, and anong
those, an al cqlh, oS ef £L aplyy sgleeded acgorghng @y fhe I weny org
research resplt.:%§%ngﬁgs ofq?%e 5fcp§d?pinc uggiﬁethangﬁj egﬁgﬁéﬁ,lqo _
n-propanol , i sEPrApay ﬁ‘f@fﬁ@f@é,thé@bﬁﬁ%%1§]§§§9”@§ﬁy ahyt 288l ptertiary
but anol , n-anyl al cohol, isoanyl alcohol, 2-ethylbutyl alcohol, and so on.

Furthernore, R} &ahohso e ef afrably japRldieahl®13png e ahovey alteonolse are
nmet hanol , et hanol, 'n-propanol, isopropanol, n 15 butanol, isobutanol,

secondary But angd @é}@bé@iﬁi@ﬁyco@ma@@élw&@rﬁ@o&ﬁ&egn?oi 86 9f ab nost
120C, and further preferred al cohols ampbng them are nefhanol, ethanol,

I sopr opanol anthddait 1aAEn@i®Usld Odle§ PEIP OMhaAEL Dh IRGI ceatyept ofn{d2) to
be 20 added is preferably fromO0.5 to 10 parts by nass relative to 100

parts by nmass &@intihe d&iate Bpopirévehtéddy {1B2)hyandphéBic. Wien the anount
is at least 0.5 part by nass,
(meth)acrylate. It can be hydrophilic, unless the cured
resin of the composition swells or dissolves in part with
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



the renovability can be secured well. On the other hand, when the anount is
at nmpst 10 parts by nmass, the initial 25 adhesion can be maintained well and
the cured resin of the conposition can be renoved in the formof a film
The conposition according to the present invention 26 can contain a snal
anount of a polynerization inhibitor in order to inprove the storage
stability. Specific exanples of the polynerization inhibitor to be used

i ncl ude the conpounds as exenplified as tké 5 pol ymeri zati on i nhibitor used

in the above Enpodiipnlc (1). Thus. exemphifiication is oplided here An

anount of the polynerizat n i'tor 10 be use S preferably Trom 0. 001
to 3 parts byfﬂﬁi |y f 0 0 t | ative
to 100 10 parts %hniggﬁo]fﬁ%{lfeﬁ%ana{nﬁ?nﬁa oCT}T% ACZ%n %2‘?5%%5?%%.5@%%
the amount is @i d&asindt Q0 PAH QYo BSSnotdein st PLages Stability can be
secured. On the other hand, when the anmobunt is at nost 3 parts by nass,

good adhesion can abe.AbkAL nefl @ bhe:sOIPORELLLR: s8R bRipisveRted from 15

bei ng uncured. The conposition of the present invention may contain an

addi tive gegner@dy wsath sUfdn ass gh-&f SSLOIE £ 56h est o FEOMYREL ones,
e.g., acryl rubber, urethane rubber, and acrylonitrile-butadi ene-styrene

rubber, an i nQfLaNiKe12t f4d & 160 SUMEN by A SXISNUEe Bot &1 NAREGHhEToE
material, a plasticizer, a thickener, a d?e, a pignent, a flanme retardant,

a silane couplxy aget) And ) actdal ADurdtong avdd fege@ly maly the
obj ect of the present invention.

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



25 Further, the present invention provides a nmethod for tenporarily fixing
a nenber, which conprises bonding the nenber with use of a conposition
reducing its adhesive 27 strength through contact with warm water of at
nost 90C, curing the conposition to tenporarily fix the nmenber; processing
the tenporarily fixed nmenber; and imrersing the processed nenber in warm
water to renove the cured 5 adhesive. By EHis nmet hod, various nenbers such
as optical nenbers can be processed with“Hi gh nmachining accuracy, wthout

use of an or ganig, 50! tapRHY theDr &, acGongl r.ef i ment
of the present 1:i nlverﬁ\fg;na, t he curéeggf retsi nis Iﬁ%u&l@; t&fén)lt}g %\;(%gon?eg@?gwith

war m wat er  of e fIREn G R e Uonfdi i CUPOSE dd PNt gL L r &Kk S

renoved in thé formof a film fromthe nmenber, thereby obtaining an effect

of excellent wwarkaftiddie detdihit it AMIQRAIY ddi@ldon, 18t hadk@fdher present

15 invention, the effect of the above enbodi nent can be certainly obtained

by using an adhRsi W iGRRINdEG-dd1R: . CoReSiekn@r0f thize priaserirdamient i on.
In the present invention, use of warmwater appropriately heated,

specificalby wyiRert efaypibeaton®He1edt OC 15 RELETE £0F #din t£LT eSS s,
productivity because the renovability in water achieved in a short period of

time. Wth respetied, 0 ddte@boverdedy icineddE s Wieod, Vi nn1yeher, it is
preferred to use warmwater of from30C to 90C, preferably from40C to 90C
because the cureerifdrestily ofelda allnasdor] e aestisawl et o s short peri od

of time, the residual stress in curing of the conposition
research result.
Examples of the alcohol include methanol, ethanol,

10 n-propanol, isopropanol, n-butanol, isobutanol, secondary
butanol, tertiary butanol, n-amyl alcohol, isocamyl
alcohol, 2-ethylbutyl alcochol, and so on. Furthermore,
alcohols preferably applicable among the above alcohols
are methanol, ethanol, n-propanol, isopropanol, n-

15 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

20 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

25 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



is released to reduce the adhesive strength, and vapor 28 pressure of the
pol ar. organi c sol vent of (E2) serves as renoval force between the nenber
and the cured resin of the conposition, thereby enabling the cured resin of
the adhesive to be renpbved in the formof a filmfromthe 5 adherend. A
recommendabl e nethod for bringing the cured resin into contact with the
water is a nmethod of immersing the whole_of the bonded nenber in the water,
which is sinple. In the present i nvention?®there are no particular 10

tricti t.er.al { t ! i fj ; i
55112 Shgh STl S RN o S bR g o

case where the adhesive Is an esive, is

preferably 0[}&%@%%1&%@%&@%&3& gﬂ'a?diljg%ﬂ”pnl)s?%c‘lffit €

mat eri al incl crysta quartz mne ass 15 ne rs and plastic

menbers, and gseafng;l[égs t@&@@@blﬁd@@iﬁ‘i&?tﬂﬁﬁﬁtéﬁ%&rﬁég{%ﬁe& nvention

can be applie temporary fixation in processing of cryst oscillators,
gl ass |enses, iplAsldL dHRNIEPNh P LA xenhSKS e £ Wil respect to how to

use the adhesive In the tenporary fixation nmethod, assum ng that the

adhesive i§ JIRRIAGUWADIG althidited aldaying dmt hikbraredsodepied: the
adhesive is first applied by e.g., a nethod of applying an appropriate

anmount of the @dhesiryasonteempad rhendiing sd bacetely agyrber to be fixed or
a support substrate, and then placi ng anot her nenber thereon, or a nethod
of prelimnarily strackhdehtubt i the FETRARES: 14 P6n 2Phhibitor 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



tenporarily fixed, and letting the adhesive penetrate into their interspace
to be applied, and thereafter the nenbers are exposed to visible light or
ultraviolet rays to cure the photocurabl e adhesive to tenmporarily fix the
5.nmenbers. Thereafter, the tenporarily fixed nenbers are subjected to
processi ng such as cutting, grinding, polishing or drilling into a desired
shape, and then the nenbers are imersed in water, preferably in warm water,
10 whereby the cured resin of the adhesi vé’can be removed fromthe menbers.

Enbodi ment ('][s't)fen%@ﬂ?‘d‘\}gﬂ ldde £ %S, tmnk‘fxnﬁc%ﬁgeoﬁ@égh%%{{% )@- of

(A3) as one of its conponents. The urethane 15 cryl at used

in the presemcdr‘l\ﬁ%ﬂtﬂkfén dotpABEI e A DI dngtd 201 Pf £ B POLY I RORYapat e, a
polyol, and a (neth)acrylic¢ acid. Exanples of the polyisocyanate I nclude

2,4-tolyl ene [HiJ@haRAltde debndant @R Al PHaRHE L, hdlikRersing
di phenyl net hane dii socyanate, mphenyl ene diisocyanate, xylylene

di i socyanate, thfl AHRILBH LN HESOCHANA 8wt e hyd ke dihsosypaat e,
| ysine diisocyanate ester, 1,4-cyclohexylene diisocyanate,

4, 41- di cyc ohexgrlsmhRanepydichs@carabe, FadictisMRidtiHerd 4udi phenyl ene 25
di i socyanate, and so on. They can be used singly or in conbination wth at

| east two ki ndpt iDeamMedhedfis tdig 1 WHodd¥dddiar Al Viesdierm4k19l nisy
pol yet her diol, polycaprol actone diol, polycarbonate diol, and so on.
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 wvapor



Furthernore, the above-nentioned urethane (neth)acrylate to be used can
al so.,be a water-soluble 5 one, and it is preferably selected in order to
attain the object of the present invention. An anount of the urethane
(peth)acrylate of (A3) to be added is preferably from5 to 80 parts by
mass, particularly preferably from5 to 50 parts by mass, 10 relative to
100 parts by mass of the total anmount of gAB) and (B3). Wen the above
anount is at least 5 parts by mass, good &dhesi on can be secured. On the

Other.hand! é quq@ﬁe' fﬁrqyé aﬁgkrégiéi Y 8P3§E2 sgﬁpe P gvent

the viscosity ron1unnecessar| y 1ncreasing to reduce he wor ka |I|ty.

The present i rly apf' )%%é’yﬁet?v?eél}f'et}?@ Ct edéﬁ) the a&u£8&S£eQ£'ﬁ

(meth)acrylic acid derivative nononer om t he group conS|st|ng of

n (meth) acrylgyd exyabded e Ngxahyel aphy h@ﬁémﬂ?@ tK&T BQXYE réfin of the

group-contai ning (meth)acrylates and (neth)acrylic acid derivative nonomers

represented by,dihe generalyd %é%@ed(ﬁ?)th@ef@fxﬁl' of 05 el 8 (E3dm the
Z-0- (R20) p-R1 wherein Z represents a (neth)acryloyl group, Rl a 25 phenyl

group or asphemle HUP RAVGrARAlde HBWHHIM ALY bktrfgﬁléa&t@rb@é&m, R2
-C2H4-, -C3H6-, -CH2CH(CH3)-, - CH2CH(OH) CH2-, - CAHB H12-, and p an

'nteger of fr(¥€§$n ﬂnﬁé’é&hté@ttﬁﬁt@rﬁﬁén&atéﬂeﬂélQnmewﬂga gsed toget her
with the above (A3), (B3) can provide an adhesive with high adhesive
strength and thend¥onef tyhofwietbicbNgthdebonded member in the water,
which is simple.
In the present invention, there are no particular
10 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
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 by e.g., 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



5 adhesive strength of the cured resin through contact wwth water. Exanples
of the n-(neth) acryl oyl oxyal kyl hexahydropht hal i m de include n-(neth)
acryl oyl oxyet hyl  hexahydr opht hal i m de, n-(neth)acryl oyl oxypropyl 10
hexahydr opht hal i m de, n-(neth)acryl oyl oxybutyl hexahydrophthalim de, and so
on. In a case where n-(neth)acryloyl oxyal kyl hexahydrophthalinde is

sel ected as the conponent (B3), the content thereof is preferably from 10
to 60 parts by 15 nmass, partlcularly pref any from20 to 60 parts by

MBss, relativ cﬁ{%& pt £@Hrmgﬁﬁcﬁeégﬁﬁé(%ﬁ% Q%ngiveoé?éég}a d (B3).

When t he anDunt t & added T3 ‘at east nass e sa |sfactory

adhesive  strengtdl oan bei seciy nt@oaglgtg%ﬁiecur eineYbepcbl i s at

nost 60 parts by mass, the renovability of resin can secured

when i mer sed ddpWat£rare FébE;B@é’écﬁmE@,viéPoPé e?f@ﬁt | pvepi £ PRy PET AL $ads
car boxyl group-containing (neth)acrylate to be Selected as the conponent

(B3). 25 Examplesigfe e G AR08 401 00 cipbhiRctyl sig el ude

acrylic acid, nethacrylic ‘acid, maleic acid, fumaric acid,
0- car boxy- golm%%géy@ptone 32 nnno(neth)acrylate phthallc acid
nonohydr oxyet hyl (meth)acrylate, (neth)acrylic acid diner, (3-

(met h) acr oyl oxyet hyhe hyslf 088N SHECLBAbEra 2Ny SPiRAB4 M@ﬁBeEBeaﬁérbOXy|
gr oup- cont ai ni ng (neth)acrylate is 5 used, an anount to be added is

B;reI gr ably frosgdideoc&P t@%féc@ysﬁ@éssu@@rééCéh@ﬁiﬁgprgfﬁﬁabhg,from 5 to 40
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,



by mass, relative to 100 parts by mass of the total anmount of (A3) and
(B3).. Wien the anount is at least 1 part by mass, the adhesion can be
surely secured well. 10 On the other hand, when the amobunt is at nobst 50
parts by mass, the renovability in water can be secured well. In addition,
the present invention can select the (neth)acrylic acid derivative nononer
having the structure of the general formula (C3) as the conponent 15 (B3)
General Formula (C3): Z-O (R2Op-RlL wheP&in Z represents a (neth)acryl oyl

g0 0 AR SR8 Bl 1, 1

or -C6H12-, ang p an _ipteger_ of from 1 to 10. Exanples of the (nmeth)acrylic
acid derivati&gIHWDEgkgfﬁﬁé%Ihg the structure of the general fornula (C3)

i ncl ude ph t | | I I
(ot hyachyl ate, preios Bapet iorenr B s oarte Ehlr ) 4EPohaRe? YrCh cxypr ony

th | at e, . 2- - 3- I
(et b et v o8 S abogonyes ol I ech e Borory

(met h) acrykat &, and, 59 P@'i$%€é%%§1e§f@a%§@& h%zgccéxg? 851 gde §££‘d’§fé' VieS

mononer having the structure o ornmu 5to be a
preferably froqplli ¢80 parg Se i iesSsrep@ & cul arly preferably from10 to

70 parts by mass, relativeto 100 parts by nass of the total anmount of (A3)
and (B3). Wien thex@mpitint Softth&agtedRaRer (fefl) BBSF1ate of (A3) to
be added is preferably from 5 to 80 parts by mass,
particularly 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-(Ry0)p-R;

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

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

-CH,CH(OH)CH,-, -C4Hg- or -C¢H,».-, and p an integer of from



t he hi gh adhesi on can be secured well; and when the 10 anount is at nost 80
parts by mass, the renovability in water can be secured well. The adhesi on
to a metal surface can be further inproved by using the conposition of said
(A3) and (B3) in conbination with a phosphate having a vinyl group or 15
(meth)acryl group, such as (neth)acryl oyl oxyethyl acid phosphate, dibutyl

2- (met h) acryl oyl oxyethyl acid phosphate, _dioctyl 2-(neth)acryl oyl oxyet hyl
phosphat e, di phenyl 2-(neth)acry|oy|oxye§ﬁy| phosphat e and
(neth)acryloyhp4%pgnyl pol yet hyl ene glycol acid 20 phosphate. In the present
i nvention, the photopol ynerization initiator of (D3) is added to the above

conponents (A3) aﬁgg@)p%ejﬁ%?top{wé §°r%ih§ﬁﬁmgé&iQg%g\%%‘grm?ﬁhand the

phot ocur abl e property i n-a nto the adhesi ve reng

property of redieing.Jche Aanesist Sid ahfidil e, MLl S5l Ty gnoh

contact with water, whereby the prese nvent1on can provide an hesi ve

34 suitably appldafd e r%octﬂ cala r@{@eﬂxsoepemey ROt AR yImE i ggl i on
e o ef

initiator of (D3) is blen In order t fect sensitization with active

rays such gs §rddihe |deghingth We raw olgled ass 410 GONANGE PO OCUT) Ngh 5
property of the resin conmposition, and can be one of various known

phot opol yneri zgfdegn initiators. Specific exanples include the conpounds as
exenplified as the photopolynerization initiator of (Dl) to be used in the

above Enbodi nent (HyampildBiSof extesphi fheeh ) £8rySoPlbky&tkyP here. The
phot opol yneri zation initiators can be used
hexahydrophthalimide include n- (meth)acryloyloxyethyl
hexahydrophthalimide, n- (meth)acryloyloxypropyl
10 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

15 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

20 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).

25 Examples of the carboxyl group-containing

(meth)acrylate include acrylic acid, methacrylic acid,

maleic acid, fumaric acid, w-carboxy-polycaprolactone



alone or in conmbination with two or nore initiators. An anount of the

phot apol yneri zation initiator of (D3) to be added is preferably fromO0.1 to
20 parts by mass, particularly preferably fromO0.5 to 15 parts by 15 nass,
relative to 100 parts by mass of the total of (A3) and (B3) Wen the
above-nentioned amount is at least 0.1 part by mass, the effect of
pronmoting curing can result. On the other _hand, when the anpbunt is at nost
20 parts by mass, a sufficient curing rafé can be achieved. 20 The

conposition of e i ti - 3 ]EQE! of a
pol ymeri zati on N (irﬁtteflié‘racl |rr})1c% er F?%kgqlai%pcfga[\/gelac% Hréorgcf r agéexgg}gﬁi ty.
Specific exarrp(lrr%%lgfa:tlgq(?tpeol Y, ﬂhz)aaté il@i'a‘pilci q{]h“:i%, beﬁ_used i ncl ude the

conpounds as exenplified as the polynerization in tor to be used 25 in

the above EmbogidmeNta dddy 1Bt e MRIdLdf:at | Qi d Hr41QM tglgcgl%}g;(?% An anount

of the polynerization inhibi'tor to be used 35 1s prefer m 0.001 to 3

parts by nmass, ”Drvﬂlerpr&ieer@é)}yoﬂP@Po@;%-é&n@am{ﬁ eE’%@éer{/ﬂaé&i yg to
100 parts by mass of the total anount of (A3) and (B3). en “the amount is

at least O500L,RARY! HY diMsimht 1the v YRERL 5 Skl fd L3 GANE B SECb egly On the
ot her hand, when the anount is at nost 3 parts by mass, the conposition can

be prevent edfﬁa{xQ:fB e} ch SHNC B e HOBH keSO ¢ ardie 5 0l ad iegardde
conposition of the present invention may contain 10 an additive generally

used such as @y elaast oilsehactad 1450 GFaMa IBMANESof &l . t&€4Y| rubber,
ur et hane rubber, and acrylonitrile-butadi ene-styrene rubber, an inorganic
amount of (A3) and (B3). When the amount is at least 1
part by mass, the adhesion can be surely secured well.
10 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
15 (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

1 to 3 carbon atoms, R, -CyHy4-, -C3Hg-, -CH,CH (CH3) -y
20 -CH,CH (OH) CH,-, -C4Hg- or -C¢Hy»-, and p an integer of from
1 to 10.

Examples of the (meth)acrylic acid derivative
monomer having the structure of the general formula (C3)
include phenoxyethyl (meth)acrylate, phenoxy diethylene

25 glycol (meth)acrylate, phenoxy polyethylene glycol
(meth)acrylate, phenoxypropyl (meth)acrylate, 2-hydroxy-

3-phenoxy propyl (meth)acrylate, phenoxy dipropylene



filler, a solvent, an extender, a reinforcing material, a plasticizer, a

t hi ckener, a dye, a pignent, a flame 15 retardant, a silane coupling agent
or a surfactant as long as it does not inpair the object of the present

i nvention. Further, the present invention provides a nethod for tenporarily
fixing a nmenber, which conprises bonding the 20 nenber with use of an
adhesi ve reducing its adhesive strength through contact with water,
particularly with warm water at | east 3063 curing the adhesive to

tenporarily fi ngg@ els Si t i i nber; and
i mrer si ng the#%%éégse ﬁ%ﬁ%%?y?%gébrﬁgaéggété?y?%?égk%sggtﬁgggg?ed

adhesi ve. By tﬂ%étﬁpggpglatggrgggssgﬁgygrs such as optical nmenbers can be
processed w th high machini ng accuracy, w thout use of an organic 36

sol vent. Furthernogg, 1A6GREILRIche amBER) gELGTi8MRedmBRL 10kt 14ae present
invention, the cured resin is brought into <cContact with water in renoval of

the adhesive t,sykdt Ra?lMy! Shé CHO¥EELLP1 BE {REMyBHheRal! EBYRLOM (BS)
menber, thereby obtaining an effect of excellent workability. In the

temporary Ei xatd obe 0qdde PEesedteiaNePt FPBm ibetsf B6ChHalEst BY ARQNE
invention can be certainly obtained by using an adhesive conprising the

conposi tion 10081 ¢0BaPIESERELEPYBTY I PRomSUEhtBebgpRkeEeryeflaskn the
present invention, there I1s no problemthat ‘the tenperature of water is
usual Iy at rooral£npesatdreoo pattusByOha¥war sEWeher tapplopmbahel yrheaged is

preferred in ternms of productivity because the satisfactory
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 groﬁp 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



15 renovability in water is achieved in a short period of tine. Wth
respect to the above-nentioned tenperature of the warmwater, it is
preferred to use warmwater of from 30C to 90C, preferably from40C to 80C
because the cured resin of the adhesive becones swollen in a short 20
period of tinme to reduce the adhesive strength, thereby enabling the cured
resin of the adhesive to be renoved in t? formof a film Furthernore, a
reconmendabl e method for bringing the curéd resin into contact with the

water is a methedal, iJPEriidin d he Wl & 0f ddg.banded member 25 in water,

which is sinple. In the present invention, there are no particular _
restrictions on a 7/ gfH o1 Jrher MRADESn L thDEi Bor tEAPEHAT i 1Y HiXRMegand in

a case where the adhesive is an ultraviol et-curable adhesive, the nenber is

preferably ong mdR0ftA dMddansfidid IhtBeAh FXaipt efapé dbéh as
material include crystalline quartz nenbers, glass 5 nenbers and plastic

menbers, and thysdike tiRAIOra Yul thiiasald 1t ned o d Ofedih @& gsiedt odivEid | on
can be applied to tenporary fixation in processing of crystal oscillators,

gl ass | enses, gdasints lEsgse ardbaptdados 1 5des, b WD Bespestof 0 how to
use the adhesive in the tenporary fixation nmethod, assum ng that the

adhesive is agrhiehec Krahire piee, ogddie et 1 004 ingh nid 1oith tods be sydepitfed  the
adhesive is first applied e.g., by a nmethod of applying an appropriate
amount of the eadingsliase iordlude e orshpwursds fae eesodmpl eiddras otlhe fi xed or
a support substrate, and then placi ng anot her nenber thereon, or a
photopolymerization initiator of (D1l) to be used in the
above Embodiment (I). Thus, exemplification is omitted
10 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
15 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.
20 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
25 in the above Embodiment (I). Thus, exemplification is

omitted here.

An amount of the polymerization inhibitor to be used



met hod of prelimnarily stacking nultiple nenbers to be tenporarily fixed,
and l.etting the adhesive penetrate into their interspace to be applied, and
thereafter the 20 nmenbers are exposed to visible light or ultraviolet rays
to cure the photocurable adhesive to tenporarily fix the nenbers.
Thereafter, the tenporarily fixed nmenbers are subjected to processing such
as cutting, grinding, 25 polishing or drilling into a desired shape, and
then the nenbers are imersed in water, ﬁeferably in warm water, whereby

p
th d [ ' f h :
EXAVPLES  Now, 1 B EEanty  rvamt on i {7 D wscar v helieh wlFaT W i n
f t (@eTays) [ les, [
nder Stood £ hdl e B ehen | ULt T ar | SRy na? MRaRe  6RFT el ed P 2hch

Exanpl es.  Evaligtd of, neidodse used | o Exammpbese bk ovady eadg {84! OWinen

Eval uati on Met'hods Tensile Shear Bond Strength: the strength was 10 neasured

n accordance #id ankhhK 350 F0e6i 1 00b] Yoar PYEPmALEDI She' edothgdenar k

for heat resistant glass manufactured by rning I ncorporated) glass (25 mm

length x 25 ROt dafd Han ddi-eKEESSJonVah dishithas 1athd adhehendhe and two
sheets of the Pyrex glass were bonded 15 in a bonding area with a dianeter

of 8 MW th aamGaPOsd ta®MmesEePareshrtd ' m&d 68, CORPOSHhHOSi WBSnCHARILRY @
curing apparatus using an el ectrodel ess di scharge |anp, manufactured by
Fusi on UV Systgrsvdiited £FEIRIDEI€PNEHhELLE] 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 procesgssed

with high machining accuracy, without use of an organic



of an accunul ated quantity of |ight of 2000 m}J/cn2 at a 20 wavel ength of 365
nm thereby preparing a test piece for tensile shear bond strength. The
test piece thus prepared was subjected to neasurenent of tensile shear

bond strength by nmeans of a universal testing machine wunder a tenperature
of 23C and a humdity of 50%at a 25 pulling rate of 10 nmm m n. Renpving
Test: a test piece for the renpving test _was prepared by curing the
conposition in the sane 39 condition as dBove except that the conposition
pr epar ed was§gyvé¢?ionto t he above Pyrex gl ass and bonded to a bl ue sheet
gl ass (150 mmleéngth x 150 mmwidth x 1.7 nm thickness) as a substrate. The

Lest piece obtal neg, yese fnd FDPr 380t B 1 VEL BEe £ B00CH, ofipBRLRRACOLEL ! M 1O

renoval of the Pyrex glass was neasure and a renoval state t ereo

al so observed. tWés%rﬂt 1 AV GOPRGST LD MRS Prapdf£d; bypAdding Q- parts by
10 mass of benzyl “di nethyl ketal (hereinafter abbreviated as "BDK") as the

phot opol yrer i zajdiod Rpddiatede & {Phlediithl b P LaBYe PSS 05 swell
2, 2-met hyl ene- bi s(4-nethyl-6-tertiary butyl phenol) (hereinafter

abbr evi ai ed %AV )rdfofed POk VOB | 2@k Q0 | 0 Did OF 6@ nt Ohahpappunt  of
100 parts 15 by mass consisting of 20 parts by mass of 1,

pol ybut adi ene ﬂlr%ﬂ@k{}atcﬁﬂ:éli&i Ngn Net fack yé@t&&JﬁngQowom@@yiﬁ%?r ed by
Ni ppon Soda Co Lt herei nafter abbreviated as "TE-2000") as

(meth)acrylate of M onhe W éMpdheryof egst 8bnWef 0bhe OprakeheashvefliBayi ng at
| east 20 one (neth)acryloyl group at a termnal or 1n a side chain
the effect of the above invention can be certainly
obtained by using an adhesive comprising the composition
10 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

15 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

20 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

25 in water, which is simple.

In the present invention, there are no particular

restrictions on a material of the member to be



of a nolecule, 15 parts by mass of dicyclopentanyl diacrylate (KAYARA D

R- 684 nmanufactured by N ppon Kayaku Co., Ltd., hereinafter abbreviated as
"R-684") as the polyfunctional (meth)acrylate of (Bl), 40 parts by mass 25
of. n-acryl oyl oxyet hyl hexahydrophthalimde (TO 1429 manufactured by
TOAGOSEI CO., LTD., hereinafter abbreviated as "TO 1429") as the
(nmeth)acrylate of (C) 40 other than (Al 7and (B1) and 25 parts by mass of
phenoxy et hyI acryl ate (Li ght Acryl ate PO'A manufactured by Kyoeisha

Cheni cal N T t of
eém ca %‘rﬂ;&y stre gt 5 an?}ﬁi}%ﬂaat%saes whéoroe '%ﬂe adlire urengnt o

tensile shear e renpving test were carried out usl ng

the COWPOS't'Iﬂ"chHﬁQﬁreecd-cuEaatﬂlee Jad]héélq)’@ té}?e éxs fg pfé"f) Sfalh ts
ri N ri O1Iln O U d~ ri cor-1r

YEL rl) Nri QJneNnMéé Q)f” rUV tr]:‘ar}@nWtf@l Ln‘la)t@rléle anmp@eé\lc#. \é}MNf"l
‘Wi orl 0SS WwJl 00030Lnoinor ori S

material include crystalllne guartz 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

E
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0)0 I'I'ri R&pdition as above except that the composition prepared

was applied onto the above Pyrex glass and bonded to a
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 Dby 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 "TO0-1429") as the (meth)acrylate of (C1l)



la4 UHa MHH E N -0 HN O -03 EWN UaHZ [-i ri r-1 ri ri -rl ri WI! ki 4) E
-k }Ji.FCWUQqQCOy, A'O() it a) aa3ad2 EXAWLES 1-2 to 1-11
Conpositions were prepared in the sane manner as in Exanple 1-1 except that
raw materials of types as identified in Table 1-1 were used in conpositions
as 5 identified in Table 1-1. The neasurenent of tensile shear bond
strength and the renoving test were carriqg) out in the sanme manner as in
Exanpl e 1-1, using the conpositions prepated. Table 1-1 shows the results
of those. 10 Maheti ahsnUsed) TEA41089) 4nd- pel w%@,db?nﬁlats%r @fn%th%glo':l:rye'[ hane
acrylate (TEA-1000 manufactured by N ppon Soda”Co., Lfd.) TMPTA

trimethyl ol prepape LErgthybateiGKAYARADIIVBTAONRNHEAGIFWL@d 1Y MNyppon Kayaku
Co., Ltd.) 15 NPA" neopentyl glycol diacrylate (Light Acrylate NP- A

manuf act ured byyKy98hshaneheshtaboCo. Leht d. heMe1BbAt cRhapPredrinRleetthy! ene
oxi de-nodified acrylate (ARONIX M 101A nenufactured by TOAGOSEI CO., LTD.)
20 TPO: 2, 4, 6-tponRihyl Deazayisehoheny| ophosRbine spxhdepbhdCEtrandPR
manuf act ured by BASF) 1-907: 2-nethyl-1-[4-(nethylthio)phenyl]-2- norpholino
propan- | -oms (| RACUREIGéEmBRAHGaetHEedely Cakaiedpeticakisinghemecal s K K.)

composition prepared. Table 1-1 shows the results of

those tests.
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BDK 10 10 1.5 TPO 2.0 Polynerization inhibitor (part by mss) MOP 0.1 0.1
0.1 0.1 Adhesive strength (MPa) 18.6 9.8 2.0 8.4 Period to renoval in not
not 30 60 warmwater at 80C renoved renoved (mn) Renpved state**)
adhesi ve adhesive residue residue **) Adhesive residue: a cured resin of a
conposition remained on a surface of glass, though glass was 44 separated.
MATERI AL USED MTEGVA: net hoxy tetraet hyl ene gl ycol nononethacrylate (NK
Ester M 90G manufactured by SHIN 5 NAKA CHEM CAL CO., LTD.) EXAMPLE
1-12 The neasuggappt.ef 1tensil ¢_ghear bond strength and the renoving test
were carried out I1n the sane manner as in Exanple 1-1 except that the test

pieces for the 10 peppWsngibest wald Repkhe daas YiRMenOhndeRsl £ shear
bond strength were prepared in such a nmanner that the conpositions were

nmade by differgatmieunts akctBe thhet eRQl wAREZatisoB sl Ritjeat @fs (D1) in
Exanples 1-1, 1-2 "and 1-11 and they were used and cured by neans of a 15
curing apparat ygeHsh Rgeanifl eabladel esgeteselangen @Bpositions 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
acrylate (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 (IRGACURE907 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



manuf act ured by Fusion W Systens Inc. under different accunulated |ight
quant.ities of 200, 500, 1000 and 4000 mlJ/cnR at a wavel ength of 365 nm As
a result, each conposition maintained good adhesive strength in each 20
accunul ated quantity of light and showed good renovability. Table 1-3 shows
the results of those. 45 TABLE 1-3 Accunulated irradiation Exanple No. 1-1
1-2 1-11 anmount (mJ/cnR) Adhesive 9.8 10.5 9.8 200 strength (MPa) Peri od
to 73 79 45 renoval (mn) Adhesive 11.3 13.7 11.3 500 strength (MPa)
Period to remy@dnd %184 76n 18086 1A@lh@éfaeuééd61ﬂ4c@m§és§t133990a§trength
(MPa) Period to renoval (mn) 53 150 25 Adhesive 10. 10. 6 4000
strength (MPa)ideit PHid@ B59 B8obE 1renovile (nmgaux@ﬁ@%%fl tlé’nﬂII@x gl ass
with 150 mmlength x 150 mfmwidth x 2 mm

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
(B1l) 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 statex*) . .
residue |residue

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

remained on a surface of glass, though glass was



5 thickness and the blue sheet glass used in Exanple 1 as dumy gl ass were
bonded with the conposition prepared in Exanple 1-1 and the conposition was
cured in the same nmanner as in Exanple 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 neans of a dicing apparatus. Neither dropout nor |oss of the
Pyrex glass occurred during cutting, so as to denonstrate satisfactory
processability with good chi pping resi stafce. The adhesive test piece with
t he Pyrex glas§e§g£££%g.only 15 being cut was imersed in warmwater at 80C
and the 46 entite adhesive was renoved in 120 m nutes. EXAMPLE 2-1 A
conposi ti on wegaPERPAf edsky adding 2 parts by mass of isopropyl alcohol
(hereinafter abbreviated as "IPA") 5 as the polar organic solvent of (E2),

10 parts by nass OMTEgﬁg:a§egﬂgxphgggggg¥ﬂ§qg5@tbq9cbqitiator of (D2) and
0.1 part by mass of MDP as a polynerization inhibitor to the total anount

of 100 parts byohBRet(RPsL$AtAY (Rk BBtBRT #1S908YmHREEaCEuFEa2BY0 sagyt he
(meth)acrylate of (A2) with a 10 nol ecul ar wei ght of at |east 500 havi ng at

| east one s(mefhxARGUXAOYLIEMEOND @b.a tepmnal or in a side chain of the
nol ecul e, 15 parts by nass of R-684 as the polyfunctional (neth)acrylate of

(B2), 40 partsghymppgsi-0p TO 1429 as the nonofunctional (neth)acryl ate of
(C2) 15 other than (Al) and (Bl) and 25 parts by nass of M101A. The

measur ement of tenshkemsheakchend sifreergkhlandhble PoRDWIGHRI MRT €
carried out using the conposition prepared. Table 2-1 shows the results of
t hose. 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.



47 HN55 HO") OLnH Lnr-I 2d I Nr-I 11 NNNON-rl o NOHWW
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uy OH100rl SBa0o0 NHAdI1 NHOOH-HOWWE ~a OEEW H 10 r-1 ?a
oto O10 0

45
TABLE 1-3
Accumulated
irradiation Example No. 1-1 1-2 1-11
amount
(mJ/cm?)
Adhesive
200 strength (MPa) 08 105 >-®
Period to. 73 79 45
removal (min)
Adhesive 11.3 13.7 11.3
500 strength (MPa) ' ' -
Period to. 76 130 35
removal (min)
Adhesive
13.6 14.6 11.3
strength (MPa)
1000 Period to
, 53 150 25
removal (min)
hos
Adhesive 10.9 10.0 10.6
strength (MPa)
4000 = od t
erio o' 35 88 66
removal (min)

EXAMPLE 1-13
Pyrex glass with 150 mm length x 150 mm width x 2 mm
5 thickness and the blue sheet glass used in Example 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. Only the heat-resistant Pyrex
glass portion of the adhesive test piece was cut in the
10 size of 10 mm sgquare 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 being cut was immersed in warm water at 80°C and the



10

15

OH-HOQ HWWI1) oEEOLI) OLnLi) OH CHa}larl N
1-1-rl0OHWWO OInOLf) NOHONT-1 S4W Nr-1 CN
1 O0WO oEE"-) NO10OInOH NH}.I J-) NHd1I NNH
HWWO0Oa NEEo NOLhoLn NNOralnri }4 NHdANU

r dl1 NNO HOr{

1 0H4444 rd @ mw(d EEOTrl Ou) OU N
ri (14 -r1 OC 46

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 "IPA")
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 (Al) and (Bl) 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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renoving test were carried out in the sanme manner as in Exanple 2-1, using
t he conpositions prepared. Table 2-1 and Table 2-2 show the results of
those. 499 v r-4 U NU InInOHONN NPLr1HNHON'~'D O O0r4 N
C.NOInVi Ln NONI NHNri ri Otl11 ,y+ NJJ rl ri O IP ONNInN
[PH4 NNOo NwO-ri W Wcoco5E ri Lfl Om 1--i Si O 1 NC
rr)y NLn N-rl O N HWWS 0 W r4Nr4i800111 HHri tod4 Nr4 co -H
HOU N NWW,T." aJ

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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Q-rrlasrtr bp PR s MdER ALS USED QM di cycl opent enyl oxyet hyl

met hacryl ate ( 57 manufactured by Rohm & Haas Co.) BZ: benzyl

met hacryl ate (Ligh M.Esaggygz?glgﬂeéﬁg&usﬁgeté{ailKmeehggil%,@a%g Gam_52 Ltd.)

| BX: isobornyl nethacry ght Ester”| manuf actured by Kyoei sha

Chem cal Co., highipacGREARR] NELEXAMILES 51)to 2-5 Conpositions were

prepared in the sane manner as iIn
BZ: benzyl methacrylate (Light Ester BZ manufactured

Uuo
cC
ccC

by Kyoceisha 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.



Exanple 2-1 except that raw materials of types as identified in Table 2-3
were-used in conpositions as identified in Table 2-3. The neasurenent of
tensile shear bond strength and the renoving test were carried out in the
sanme nmanner as in Exanple 2-1, using the conpositions prepared. Table 2-3
shows the results of those. 51 TABLE 2-3 Conparative Exanple No. 2-1 2-2
2-3 2-4 2-5 (A2)conponent (parts by mass)Si TE- 2000 (B2)conponent (parts by
mass) R- 684 (C2)conponent (parts by mas )1 TO 1429 M 101A 40 BZ 1BX 60 30
(E2) conponent (gad Sy mass) |IPA 2 Oher conponents (parts by mass)
2-HEMA 70 MIEGVA 100 70 Acryl oyl norpholine 100 30

Comparative Example No. 2-1 2-2 2-3 2-4 2-5
(A2) component (parts by

mass)

TE-2000

(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



(D2) photopol ynerization initiator (parts by mass) BDK5 1.5 1.5 TPO 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 not 30
30 60 not warmwater at 80C (m n) renoved renoved Renobved state**)
adhesi ve adhesi ve adhesi ve resi due residue residue **) Adhesive residue: a
cured resin of a conposition renmained on surface of glass, though gl ass
was separated. MATERI AL USED 2- HEMA: 2- hydr oxyet hyl methacryl ate 52

EXANPLE 2-22 angh@VPARM b Vi, EXAMRbERAT6vENEX ERBSEr oUgnt of tensile shear

bond strength and the renoving test were carried out in the sane manner as

in Exanple 2-1 except hbBakutBRehesbfpikeads 1E0shkhe Yol \Withenfst A for
t he neasurenent of tensile shear bond strength were prepared 1 n such a

manner that thehe CRERESLALONEst NwEXanpher2ed a0d Canpacakihwe RaameRhead 5
were used and they were cured by neans of a curing apparatus using an

el ectrodel ess ghsehangtel 2np erBaptachutedhby tEdsi pAe¥ESy Fbemehkenc. , under

different accurnulated |ight quantities of 500, 1000, 2000 and 4000
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.
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CHNLnNO1>1 N-rl1N N6U rnOr~S4r-1 04 EQE 0Xo0oK UWUW
NNNO N4N 1 (Dza Nrl 04a0m WUW54 EXAWLES 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 sanme manner as in Exanple 2-1, and the renoving
test was 5 carried 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 1is exhibited at all the tenperatures. 55 o

-WO Nco N gxaMpPLES 2-23 and 2-24
Test pieces for the removing test were prepared
using the compositions in Examples 2-1 and 2-6 in the
same manner as in Example 2-1, and the removing test was
5 carried out at different temperatures of 40°C, 50°C, 60°C
and 70°C of warm water. Table 2-5 shows the results. It
is clear from the results that satisfactory removability

is exhibited at all the temperatures.
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A4 PANEE (0'Uxx aww HF56 EXAWLE 2-25 Pyrex glass with 150 mm
x 150 mmx 2 mmt and the blue sheet glass used in Exanple 1 as dumy gl ass
were bonded with the conposition in Exanple 2-1 and the 5 conposition was
cured in the same manner as in Exanple 2- 1. Only the Pyrex glass portion of
t he adhesive test piece was cut in the size of 10 mm square by neans of a
di ci ng apparatus. No dropping of the Pyre | ass occurred during cutting,
so as to denonstrate good 10 processability. The adhesive test piece with

t he Pyrex glqﬁggggﬂﬁignzgnly being cut was imMmersed in warmwater at 80C
and the entire adhesive was renoved in 60 mnutes. In addition, ten cut

test pieces after pgpoyed) WergighbPhtbamhl ¥ s6bemhed andmiakem tard the back
side 15 (the side tenmporarily fixed with the conposition) of each cut test

pi ece was obsesmesd yhidragl9pLi GaLaM AT PR6APLe 1t QsNBABMEgRaBBXiEYE W dt h
of chip portions of glass, and to calculate an average va?ue and a standard

deviation thes®eded Tabtle 2hé &HRYEstiBeohesH| ERampTe B-© and the

5 composition was cured in the same manner as in Example 2-
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. 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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COVMPARATI VE EXAMPLE 2-7 A hot-nelt type adhesive (ADFI X A manufactured by
NL.KKA SEI KO CO., LTD.) was heated to nelt at 90C, to bond a 150 mm x 150 mm
x 2 mt Pyrex glass and the blue 5 sheet glass used in Exanple 1. Only the
Pyrex glass portion of the bonded test piece was cut in the size of 10 nm
square by neans of a dicing apparatus. No dropping of the Pyrex glass

occurred duri ngogrARATEOVE SExAGpLe 2denonstrate good processability. The test
pi ece was 10 i mersed in an N-nethyl pyrrolidone solution for one day and

then cut test piecashyerfelol topkeddhkBit/Be (88FEX MBRAGKH fa% thir X @RI e 25,
ten cut test pieces after renoved were arbitrarily selected and the back
side (the 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. 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 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. 1In the same

manner as in Example 25, ten cut test pieces after



side tenporarily fixed with the hot-nelt type adhesive) 15 of each cut test
pi ece was observed with an optical mcroscope, to neasure a maxi mum w dth
of chip portions of glass, and to cal cul ate an average val ue and a
st.andard devi ation thereof. Table 2-6 shows the results. COVPARATI VE
EXAMPLE 2-8 20 A 150 mm x 150 mm x 2 mm Pyrex gl ass was bonded wth a

WV- cur abl e PET adhesive tape. Only the Py&g; gl ass portion of the bonded
test piece was cut in the size of 10 mm square by neans of a dicing

appar at us. Thereaghesi ¥ertapebperhionyoketbetbgShnRi €66 WasKki Lhadi ated 25
with ultraviolet rays, to reduce the adhesive strength, and then cut test

pi eces were cotlgst efmpbPatheysaiRedMNOBr tA8 hAKEXANE! €ag8) bLENegUh test
pi eces after 59 renoved were arbitrarily selected and the back side (the

side tenporariytftxed pitbet Ba@saghbssivedt apeh ah epehcatUhitesiscpipece was
observed with an optical mcroscope, to neasure a nmaxi mumw dth of chip

portions of gl assmeaddré somemimuhaiveéden a¥erngp pahdeonrdo@ gllardar dnd
deviation thereof. Table 2-6 shows the results. EXAMPLE 2-26 AND

COVPARATI VE EXAWPEED-R1 Ot ANBh 2at8radbevataenan@npostbhdagdotieiamplos 2-1 and
Conparati ve Exanples 2-5 and 2-6 were used herein and the 10 resin
conposi ti ons weheredf ed Table shapeslodwB0can xed@Wlten x 1 Mt by nmeans of a
curing apparatus using an el ectrodel ess discharge | anp, manufactured by
Fusion UV SysEXmAMPLRC2;26nAND aOMBARATIVAt BERAMPUES gquankNDy 26104000 mJ/cn®
at a wavelength of 365 nm An initial weight of 15 each cured resin was
nmeasur ed, and t henThe wesinmrempeditions of Example 2-1 and
Comparative Examples 2-5 and 2-6 were used herein and the
10 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
15 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
20 immersed - initial weight of the cured resin)/initial
weight of the cured resin}x100], 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
25 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.



in water at 25C for 24 hours. Thereafter, the weight of each cured resin

was neasured.
accordance w
20 i mersed -
cured resin}x
2-7. It is cl
hardly affec
of swelling i
resin conposi
Exanpl es. 60
Exanple 2-1 0

A degree of swelling of each conposition was calculated in
th [degree of swelling (o)={(weight of the cured resin after

initial weight of the cured resin)/initial weight of the
100], and the results of the calculation are shown in Table
ear fromthe results that tQ% conposition of Exanple 2-1 is
ted by cutting water used in processing because the 25 degree
stAipve & ter immersed in water at 25C, as conpared with the
tions using the hydrophilic (neth)acrylate as in Conparative
TABLE 2-7 Conposition No. Degree of swelling Exanple 2-26
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Conpar ative Cpnparative Exahpl ecbmpossitbba Ke. Exgnpl e Dedy

because of di

O Cuupal atv Compat atTve EAG.IIP: C J\allp: -% ra TUU
-8 neasut e
ssolution EXANMPLE 3-1 A conmpositionlhas nor ng 1.5

parts by 5 napBXefPBeK2a36the phoE#pBPYAeRr2ation finitiatof -8 (D3) #&nd 0.1

part by mass

100 parts con

by N ppon Sy

as W 7000B")

10

15

20

ptovpRPrasivhe poCLypmparaatvenExampilbitlor to a %%al anoun{ of
SES&inple0b-85 | parts by mmss of SH KAH UV- 7000B~( manuf ac{ur ed
pthet1c Chem cpl’ Tndusiry To., LT d., [Nereppaktebi1&0capbr ¢vi at ed
pSompargtévhang CRBPRYaEiypaE®gample

Example 2-10 2-6

measure because
of dissolution

EXAMPLE 3-1

A composition was prepared by adding 1.5 parts by
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
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 "T0O-1429") as the
n- (meth) acryloyloxyalkyl hexahydrophthalimide of (B3), 5
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
PO-A manufactured by Kyoeisha Chemical Co., Ltd.,

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



of (A3), 40 parts by mass of n-acryl oyl oxyet hyl hexahydrophthal i m de

(TO 1429 manufactured by TOAGOSEI CO., LTD., hereinafter abbreviated as
"TO 1429") as the n-(meth)acryl oyl oxyal kyl hexahydropht hali m de of (B3), 5
15 parts by mass of o-carboxy-pol ycaprol actone nono(neth)acrylate (ARON X
M 5300 manufactured by TOAGOSElI CO., LTD., hereinafter abbreviated as

"M 5300") as the carboxyl group- contalnlnq (nmeth)acrylate and 20 parts by
mass of phenoxy ethyl acrylate (Light Acr IYat e 20 PO A nmanuf act ured by

Kyoei sha Chem g aCII(’jl\h:ItFilVe M&hé@fﬁﬂlrﬁgb{ﬁé"%ﬁ&ﬁ fgﬁ.@%%nﬁ 3 ?23)

(meth)acrylic erivative nononer Vi n ener a

The ”easure”e”f té’h £NFd G s0esE  Dands; fér@%PﬁﬁﬁdtgﬁeﬁﬁﬁﬂvéHﬁeEﬁét wer e

carried out using e conpositions prepare ows t results of

tCEOZIe r?i Tf | V%enq‘%vélp%vt\%sv‘\i/ hret® EdrMOalutNuQingths Eoftfos b idnkf! N ri

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

N



Conpositions were prepared in the same manner as in
raw materials of types as

of those.
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55
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70
5
20
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ent (par

70

TS by nmas

Other components
Acryloyl
morpholine

100

30

(D3)
photopolymerization
initiator (parts by
mass)

BDK

TPO

Polymerization
inhibitor (part by
mass)

MDP

0.1

Adhesive gstrength
(MPa)

11.

17.0

o
(s

[\ R ]
olRr

w|o
Ny

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

not
removed

not
removed

not
removed

30

60

Removed state**)

adhesive

adhesive

residue

residue

**)

remained on a surface of glass,

separated.

EXAMPLE 3-8

Adhesive residue:

though glass was

a cured resin of a composition

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



(parts by mass) TO 1429 10 70 5 M5300 55 55 PO A 10 20 85 MIEGWA 70
O her. conmponents Acryl oyl norpholine 100 30 (D3) photopol yneri zati on
initiator (parts by mass) BDK 1.5 1.5 1.5 1.5 TPO 2.0 Pol yneri zation
inhibitor (part by nmass) MOP 0.1 0.1 0.1 0.1 0.1 Adhesive strength 11.1
17.0 5.1 2.0 8.4 (MPa) Period to renmoval in warmwater at remmot not not
oved renoved renoved 30 60 80C (m n) Renpved state**) - - - adhesive
adhesive residue residue **) Adhesive r&i due: a cured resin of a

conposi tion remyned o2 SH T AGE #1191 858 s JROUINIL PSS VT egRBIAI§d. S
1.
Only the Pyrex glass portion of the adhesive test

piece was cut in the size of 10 mm square by means of a

5 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

10 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

15 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

20 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.

25 Therefore, it is industrially useful as an adhesive for
temporary fixation of optical lenses, prisms, arrays,

silicon wafers, semiconductor packaging parts, and so on.



EXAMPLE 3-8 Pyrex glass with 150 nmx 150 nmx 2 nmmt and the blue sheet

gl ass used in Exanple 3-1 as dummy gl ass were bonded with the conposition
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 piece was
cut in the size of 10 nmm square by nmeans of a 5 dicing apparatus. Neither
droppi ng nor |oss of the Pyrex glass occurgged during cutting, so as to
denonstrate satisfactory processability with good chipping resistance. The
adhesive test pieceimcéhthbemPyhed fbassemporthirddyofiixibe agmetibewas
imersed in warmwater at 80C 10 and the entire adhesive renoved in 120

m nutes. | NDUSTRbALiddPPL CABe LpTYs&he iegentionposesi bheobhbblre-pr esent
invention has the photocurable property by virtue of its conposition 15
and is cured whent vpsedl ehatrghtevistlicr avnpbetitiaps, iandst henegesdargsi n

t hereof shows a hi gh adhesive strength w thout being affected by cutting
wat er, and thuso pseovidesrgaeief setvendf whdabi ngetli tol bednepbadedbnthe
during processing of a nenber and readily obtaining a 20 nenber excellent in
di mensi onal5 aceonrdeytifuel heeabrelogiesi sasfarhet epmpegitaorhgen ber educes
the adhesive strength through contact with warmwater to reduce the

bondi ng strengtécpeevieeninerber 5ovR pbt acbhle Ababer mAlbed. | therehis
enabling a nenber to be readily renoved. 25 Therefore, it _is industrially
useful as an aeheseveinrgrthechparury PfxhhronxeeldpitcypPrkakiédtypriBys,

arrays, , , . . . .
y virtue of the characteristics, the present invention is

extremely useful from the industrial viewpoint.

10 The entire disclosures of Japanese Patent
Application No. 2005-110798 filed on April 7, 2005,
Japanese Patent Application No. 2005-110799 filed on
April 7, 2005 and Japanese Patent Application No. 2005-
78298 filed on March 18, 2005 including the

15 specification, claims, drawings and summary are

incorporated herein by reference in their entireties.



silicon wafers, sem conductor packaging parts, and so on. 66 Since the

nmet hod for tenporarily fixing a nenber according to the present invention
uses the above- nentioned characteristic conposition, it is unnecessary to
use an organi c solvent, which used to be needed in the 5 conventi onal
technol ogi es, and the conposition can be recovered in the formof a film
froma nmenber, thereby presenting the feg@ re of the excellent workability.
By virtue of the characteristics, the pr ent invention is extrenely
useful fromthe industrial viewpoint. di gentire disclosures of Japanese
Pat ent Application No. 2005-110798 filed on April 7, 2005, Japanese Pat ent

Application Noy = 2Q03:cl /Y fdd Ghih x%ordﬂaﬂact?&«)ﬁz@d\% ﬁ%ent
Application No. 2005- 78298 filed on March 18, 2005 |nclud|ng the 1

speci fication, (£] pi ng Hé@M4§8§%§QQeSwﬂEHr¥ AbEecliNgPr RAEghedo heé%'n by
reference in their entlretles M5: 1. A conposition which is

characterized 1y, £0MP66 ShAFindg Ahd | 18a6HBLAS aCh¥ LR Sc 1 By@ gpbagulaer awei ght
of at |east 500 having at | east one (neth)acryloyl group at a 5 term nal or

in a side ghaitephidalDbeCihea §Bde: cRaiRObyfanGbienale( Mesh)acnylate, (d):
a (nmeth)acrylate other than said (Al) and (BlI), and (Dl): a

phot opol yner i zadl phuhdt 1 6BE DI (m@th TAEr ¢DAPOSI (CON: agCometAYateyThaem 1,
wherein (Al) 10 conprises at | east one nmenber selected fromthe group
consi sting of stlpotybhinadsene, (A1 PohidSOBLENeandd (bheira
photopolymerization initiator.
2. The composition according to Claim 1, wherein (Al)
10 comprises at least one member selected from the group
consisting of a polybutadiene, a polyisoprene and their
hydrogenated products.
3. The composition according to Claim 1 or 2, wherein
(A1), (Bl) and (Cl) are all hydrophobic.
15 4. The composition according to any one of Claims 1 to
3, comprising from 5 to 80 parts by mass of (Al), from 1
to 50 parts by mass of (Bl), from 5 to 80 parts by mass
of (Cl) and from 0.1 to 20 parts by mass of (D1).
5. A composition comprising (A2): a (meth)acrylate with
20 a molecular weight of at least 500 having at least one
(meth)acryloyl group at a terminal or in a side chain of
a molecule, (B2): a polyfunctional (meth)acrylate, (C2):
a (meth)acrylate other than said (A2) and (B2), (D2): a
photopolymerization initiator and (E2): a polar organic
25 solvent.

6. The composition according to Claim 5, wherein (E2) is

at least one member selected from the group consisting of



hydr ogenat ed products. 3. The conposition according to Claim1l or 2, wherein
(Al),» (Bl') and (C) are all hydrophobic. 15 4. The conposition according to
any one of Claims 1 to 3, conprising from5 to 80 parts by nass of (Al),
from1l to 50 parts by mass of (Bl), from5 to 80 parts by nass of (d) and
fromO0.1 to 20 parts by mass of (Dl). 5. A conposition conprising (A2): a
(meth)acrylate with 20 a nol ecul ar wei ght_pof at | east 500 having at | east
one (nmeth)acryloyl group at a terminal or 1n a side chain of a nolecule,
(B2): a p0|yf4ﬂ&EE9H@i,(Q@EQ&@?(Y&@&Fro§§2)élgéh&ﬂebhhaﬁtﬁh%%%oQKher t han
said (A2) and (B2), (D2): a photopolynerization initiator and (E2): a polar
organi ¢ 25 sojVventhe &Gomdt: BOMROSAdd OISO i dDa iR £ @t g D, wbeeehn (E2)
is at |east one nenber selected fromthe group consisting of 68 nethanol,
et hanol , isoprogyl, algphohnandcpy batanghl KydFBphepAposi tion according to
Claimb5 or 6, wherein (A2), (B2) and (C2) are all hydrophobic. 8. The
conposi tion acgor drHyg ddmpdryi toieh Mdcédpd g Std Oany dne CcoOfipcisimg sros 1 to
50 parts by nmass of (A2) and (B2), from5 to 95 parts by nmass of (C2), from
0.1 to 20 sparts bymprssing £P3h andof onpArbst bylBapar bE Hr2nmaandof (E2).
9. An adhesive conprising the conposition as defined in 10 any one of
Clainms 1 to B. (BD), AAinenhedtdopst paposabyl wakexbfig (g2nentiembm ocharacteri zed
by conprising bonding to tenporarily fix the menber with use of the
conposition aspaetsned masangf (D2) and from 0.5 to 10 parts by mass of

(E2) .

9. An adhesive comprising the composition as defined in
10 any one of Claims 1 to 8.

10. A method for temporarily fixing a member,

characterized by comprising bonding to temporarily fix

the member with use of the composition as defined in any

one of Claims 1 to 8, processing the temporarily fixed
15 member, and immersing the processed member in warm water

of at most 90°C, thereby removing a cured resin of the

composition.

11. A composition comprising the following (A3), (B3)

and (D3):
20 (A3) : a urethane (meth)acrylate
(B3) : one or more (meth)acrylic acid derivative

monomers selected from the group consisting of n-
(meth)acryloyloxyalkyl hexahydrophthalimides, carboxyl
group-containing (meth)acrylates and (meth)acrylic acid

25 derivative monomers represented by the general formula
(C3):

General Formula (C3): Z-0-(Ry0)s-R;



one of Clains 1 to 8, processing the tenporarily fixed 15 nmenber, and

i mrersing the processed nenber in warmwater of at nost 90C, thereby
renoving a cured resin of the conposition. 11. A conposition conprising the
following (A3), (B3) and (D3) : 20 (A3): a urethane (neth)acrylate (B3):
one or nmore (nmeth)acrylic acid derivative nononers selected fromthe group
consisting of n- (neth) acryl oyl oxyal kyl ahydr opht hal i m des, car boxyl
group-contai ning (nmeth)acrylates and (neth)acrylic acid 25 derivative

nmononers represent gdebyihhg 9@5?&@%n&9r€U|ﬁetﬁggbry§%9§rékoﬁﬁr”§!aa(C3)
Z-O(ROp-RL 69 wherein Z represents a (nmeth)acryl oyl group, Rl a phenyl

group or a phemydngl O§PolgVbAYda aphehty! g86 ph&biﬁ &ntglﬁ tagkelpatkies R2
- C2H4- -C3H63ﬂ¥]gﬂ %ﬂ CH% %%HZ Cgbc}g EB ? pand p an

integer of fromed 3 &QrB@n Q&é&ls,aRph@mol,yn@msze}t I-@ﬂ{zcnl t:H_cﬁo,r 12. The
conposition according to Caim1l, wherein the urethane (meth)acrylate of

(A3) is water-soiidy @H)k81,-An -aghesioe iy SidwH theas onpesidt ovf asreef i ned
in 10 Caim1l or 12. 14. A nethod for tenporarily fixing a nmenber
conprisings bondtagiohe nenber with use of an adhesive that reduces
adhesive strength through contact with water, curing the adhesive to
tenporarily fix thp(Bpabarphptoepeismegitheidn tadpasapxl.y fixed menber, and
i mrersing the processed
12. The composition according to Claim 11, wherein the
urethane (meth)acrylate of (A3) is water-soluble.
13. An adhesive comprising the composition as defined in
10 Claim 11 or 12.
14. A method for temporarily fixing a member comprising
bonding the member with use of an adhesive that reduces
adhesive strength through contact with water, curing the
adhesive to temporarily fix the member, processing the
15 temporarily fixed member, and immersing the processed
member in water, thereby removing the cured adhesive.
15. A method for temporarily fixing a member,
characterized by comprising bonding the member with use
of an adhesive tﬁat reduces adhesive strength through
20 contact with water, 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 16. A method for temporarily fixing a member,

characterized by comprising bonding the member with use

of the adhesive as defined in Claim 13, cﬁring the



menber in water, thereby renoving the cured adhesive. 15. A nethod for
tenporarily fixing a menber, characterized by conprising bonding the nenber
with use of an adhesive that reduces adhesive strength through 20 contact
wi-t h water, curing the adhesive to tenporarily fix the menber, processing
the tenporarily fixed nenber, and inmersing the processed nenber in water
to effect swelling thereof, thereby renn&ing the cured adhesive in the
formof a film 25 16. A method for tenpo 8ri|y fixing a nmenber
characterized COmRY I+ N Eye] L rerrher, g dy u { gsive as
defined in C aa@r%el& cutr% ng the 70 %%esi ve tn_é) terrp'pfigl;??ys%lﬁggt e nmenber,
processing the b RIRAN AN | ¥ fd X GEb B an ANty d Ve 8 NOhd Ner HEOSESSEd

menber in water to effect swelling thereof, thereby ~renoving the cured
adhesive in thefmif ddd Mo 2ffect swelling thereof, thereby

removing the cured adhesive in the form of a film.





