1 DESCRI PTI ON ADHESI VE COVPOSI TI ON AND TEMPORARY FI XATI ON METHOD OF MEMBER
USING I T 5 TECHNI CAL FI ELD The present invention relates to a nethod for
temporarily fixing a nmenber in processing of various nenbers, and an
adhesi ve conposition and an adhesive 10 suitable for the fixation. Mre
particularly, the present invention relates to a nethod for tenporarily
fixing an optical nmenber in processing the nenber and a photocurable
adhesive suitable for the application. 15 BACKGROUND ART Two-si ded tapes and
hot-nelt type adhesives are used asDBRE8RBEP¥EEONfor tenporary fixation method
of optical Ilenses, prisnms, arrays, silicon wafers, sem conductor packaging
parts, and so on, and nenbers bonded or 20 | am nated with use of these
adhesives are cut into a gredeternined shape, followed by renoval of the

adhesive to prdBHEEIPEocEYEREIReRNeAND WEMRORARKe EHL XA 1ONe METHEMDC OFduct or
packagi ng parts, for exanple, they are fixed on a substrate with a

two-si ded tape and then cut 25 int Y¥EYBERr B&IPGr S, and the two-sided tape is
irradiated with ultraviolet rays to be separated fromthe parts.
Furthermor®, in the case of the hot-nelt type adhesive, 2 nenbers are
bonded therewith and heated to et the adhesive penetrate into their

i nterspace, aRBCHNEGALhEIERBnbers are cut into desired parts, followed by

renoval ' .
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. 5 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 inpossible to 10 separate the tape wthout heating at 100C or nore; and
that, where it was separated by irradiatian with wultraviolet rays, it was
i npossible to separate the tape if an adherend had a poor Wtransnittance.
In the case omemgérﬁo@rﬁeanﬂ?éethéﬁéyﬁtb,ahﬂ beatgd 5 A6t Bdeeffective in
bondi ng w t hout heating at 100C or nore, so that there was a restriction on
t he nenbers tadhpeivseHenetraker aBke, theiwadnherepagey eadusdean thegani c
solvent in renoval of the adhesive, and washing steps wth an al kal

sol vent and amBabegenargpeudr gahPcdssivedt PaGtRer & oddeweds be ramevallso
probl ematic fromthe viewpoint of working environnents. In order to

over come t hesefdeh@abadkRssivhein @Br ergpraposallyent -phot ocur abl e or
heat - cur abl e adhesives for tenporary fixation nmethod containing a

wat er - sol ubl e 25 HowWpyedd diiclihgs casgaodr thel iwice siided tamfondherfhese
adhesi ve conpositions solved the problemof the renovability in water but
they still haWepeobrehtemnRathat fhewaghdsdffecydtefigt BRdS€Veow in fixati on of
parts and that the nenbers after cut had poor dinensional accuracy.
Furthernore, théiefaereryr 6pdsknessnaggu&scyesthat itewper 4nfemiieat ilon
met hod i nproved in adhesion with use 5 of a specific, highly hydrophilic
(et h) acryl at EhegaBipping property in processing of parts because o
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



also 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 large anmount of water.
Therefore, a cured resin of the above highly hydrophilic conmposition swells
to becone soft during the cutting, whereBy higher dinensional accuracy
cannot be achieved. In addition, the cured resin 15 dissolved in part
remai ns as a tbsi adhbsavkestvengnbt Wes dewbans fakesdonhefr ksl anshi ch
causes a problemin appearance (cf. Patent Docunents 1, 2 and 3). Patent
Docunent 1: JPhatoshelBsBherpanéfierDoutinBad ROOFPAANENSIDRE] 2T CRAEE-
Docurent 3: JP-A-2001-226641 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SOLVED BY THEFMKVERTMOKe| ntbeder wegei ppopesallfe oni mehsisdivals deduracy of the
25 menbers after cutting, there are desires for a photocurabl e adhesive
hydr ophobi c, ﬁﬁ@norﬁrad%égavéonsmeéh@sﬂh,1m@>r@ér|erﬂeﬁp aheshonabiiltt ysen wat er,
free of an 4 adhesive residue on the nmenbers after renoval, and

envi ronmentt al P axeeeréft ci nhighitiyndy dgaphiiddicarmpth) pcraggiticcadnsh fiel ds
of optical nenbers. The inventors of the present invention have 5 conducted
ext ensi ve st uéilés fBP¥eVed therapevabpldbleky sweldfi@agpenst Patttiadnd as a
result, have found that an adhesive conposition having a high adhesive
strength and dasg§eddtienovafPVeY§ri nawetekiny PHROGAEE WAVELVES 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 1is 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. 1In 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 conbination, 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 (A): a
(meth)acrylate with a nol ecul ar weight of 4at |east 500 having at |east one
(meth)acryloyl group at a 20 terminal or in a side chain of a m)l ecul e,

(Bl): a poly 157Falr SEHUD) 8y RSt @e“(ber)s af H5He (IR at®d ot her t han

t he above-nention and (Bl), .and (DI): a ,k photopol ynerization
initiator (t h@r’é’dﬁﬁ(ﬁé‘]et‘%t@&l\m 5% C)erjrelteéitnéﬂ sore Nt #3ted T Al Y Enbdi ment
["). 25 2. Thec rtp05|t|o cordl to the abqve-nentioned 1, wherein (Al)
conprises at C@r'fé% f% lI‘:|‘5’5m gt-oup consisting of a

pol ybut adi ene, i Ssoprene 5 their dr enat ed products. 3. The
conposi ti on accor&"q}% 1 ?W%d?é t(r:lieen SRt 1QH %Y‘?l (Al), (B1) and

Sbove: 5 mbnt FEERE & S SR & %Sfe'rsé'rﬁ%g s? C°rdtaﬂae?taéo°oo\gaﬁ“#ae%ele§$sﬁﬂf>
rom 0.1 to 20 e AR S tof SHDRF 5 T4 trimpWfed P AIIAS M (A2):
rinjacats R 6 o s e o o Ll on b, o oo
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
(A1) : a (meth)acrylate with a molecular weight of at
least 500 having at least one (meth)acryloyl group at a

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

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

the group consisting of a polybutadiene, a polyisoprene



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 "Enbodinent I1"). 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-rmentioned 5 or

6, wherein (Aand thejrahydregpnatedaprosigitsphobi c. 8. The conposi tion
according to any one of the above- nmentioned 5 to 7, conprising from1l to 50
parts by rmass3-25Th¢ ¢RpposhBiem23CCPEEiNg £ bBepabeyenfentdonss AC2Y¥, from
0.1 to 20 parts by mass of &EQ and from0.5 to 10_ parts by nmass of (E2). 6
9. An adhesi v cHRgERiPndAihe dBAposING dSlds gt iaddd hvidrophipkie of t he

above-nmentioned 1 to 8. 10. A nethod faor tenporarily fixing a nenber,

char act eri zed4by EB%p?P@Pﬁﬁlﬁbﬁﬁlﬂ@CPédEBﬁpBPaﬁPVyOFPXOQ F%@ ABRNEr with use
of the conposition as defined in any aone of the above-nentioned 1 to 8,
processi ng t hBentdppsLadi £ f3|fx€6>“r96rﬁ§é|n9 &FPT PS8y RATE et SR

menber in marnrmater of at nmost 90C, thereby renoving a -cured resrn of the
conposition. o6 181 A E&RBodi £r0k Oc BRFIESs g Mass ol | Gidng THe9) 5 (13)80 and
(D3) (hereinafter referred tg % "Enbodlnent III")' (A3): a_urethane

(et h) acryl at B2EBS) PYoR@ssr hor&1) memsd) £8P i% ladiy 2feMarits Ry 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).



nmononrer s 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 fornula
(C3) : General Fornmula (C3): Z-O (R20O) p-R1 20 wherein Z represents a
(meth)acryl oyl group, RL a phenyl group or a phenyl group having an al kyl
group with 1 to 3 carbons R2 -C2H4-, - C3H6-, -CHZCH(CI—B) - CH2CH( OH) CH2-,
-C4H8- or -CoH12- &hg an integer of from1l to X 3)

phot opol yneri Zat i 2 ?a’t’%rC‘?‘BP{?S11TﬂetE‘6rT58§‘PPr°’bﬁlﬁEc8Fdfiﬁ§1?8dt AB
above-nentioned 11, V\:g \eflgn ghe uret hane (meth acryl ate of (A3) is water-
soluble. 7 138YARBEIR é r‘?ﬁfrel BeRy 10RE &ion as defined in the
above-nentioned 11 or ng nmet hod tg orarl |y Ijl Xi ng a menber,
conprising béAdi iy TRE % 8F GFPROLRELLY Bﬂe§| PE™PRAL reduces 5
adhesi ve stren)g(lth throrIJJr%h contact wi.th water curlng the adhesi ve to
tenporarily fRAERELHE ¥y GOBBLTL S Peh & OTOdMSh 4T it e@m%

i mrer si ng h roces ed nme r, there { e r enovi t he cured

mer 5100 §he grocesped ember ekl e%drtﬂﬁiarﬂattaasr sed by
conpri sing bond| ng r wth,use . of an adhe5|ve that rreduces adhesive
strength throQ8f ﬁ?‘gcta%vteh“\ﬁa?:éronegur]t g the PIRFESES F%nporari |y

fix the nenber roces |n% orarily. f.i xed nenb nd i nmersing the
processed menbEP .ﬁ%ﬁ& 6585 PETBrS AR I S TEb G ESRP Sy ng

the cured adh%%l %rIQn 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-(R30)p-R;

20 wherein Z represents a (meth)acryloyl group, R; a phenyl
group or a phenyl group having an alkyl group with 1 to 3
carbons, R, -CyH4-, -C3He¢-, -CH,;CH(CH;)-, -CH,CH(OH)CH,-,
-C4Hg- or -CgHj;;-, 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-nmentioned 13, 20 curing the adhesive to tenmporarily fix
the nenber, processing the tenporarily fixed nenber, and imersing 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

R L

L 13"
conposi tion and i s eufed Favi rays. érefore,

the conpositign af the Rresey %dlﬂ?agg(yais consi derably superior in
g and work reduct’

| abor savi ng, energy savin ion 5 during the bondi ng operation

Lo the conventonal RgLomal ket VakeAUNESL Yo EUL! DL LS | eypusd sl

of the conposition s a esive’s h“w thout ‘bein

by cutting Ve Bk, el It sr%j{tgl %%C%stia@g,addﬁéﬁdi@%ﬂ QYL HESe &N

effect that displacenent i s unlike to occur ng processing O

a
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accuracy. urthernore, the

adhesi ve stre Aro f oW - , r i wat er of
| east 30C, %1 i Ve L&%hat%%ﬁﬁﬂ\ké%lwﬂ moeﬁﬁlgétre'nggé(%%gé {t}(l)é(\?% u

at parti cul rm wat er ce the

bondi ng_strengdiaetueqy FRIRe it WRRD fulifor JRIPAnS Yk doddsea t her eby

facilitating recovery o
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 hunan
bodies. Furthernore, in the case of the conposition within the specific
preferred conposition range, the cured resin swells through contact with
war m wat er of at nost 90C, 25 and is recowered in the formof a filmfrom

t he nmenber, Rereb¥ pgﬁéi%ln% an effﬁgt of excell.ent workahilit Si nce
t he terrporaryp PXREH5AR gd VT e 9 ﬁﬁérqymﬁﬁﬁiﬁﬁﬂqu?q thé ent

i nvention uses e_Go Siti,o redugi_n adhesi ve rength thr
contact with &gg Vlng§ ﬁ Wikt it %éi%ﬁ L5t S5 ﬁ%gfegﬁéﬁ' Fgﬁhe
adhesi ve conprisin he co ition, descri hed above 5 i he resent
vent ] on has CPRESRSEAGRS 4t CBEpREEEEAF GfverbegTeriang - dRRBEY onl y

th h t act d, d th th t |
adhesi ves. a%uavemawaegnt"h@%ffsﬁﬁl%%ant %%Fr%%%q‘[ Ao A o R

Goncr at os o gBUTRBPHRE PEPAiEn SHBRARLoT SeST HOLSAER AN Skr@%&éim
e O The %%ﬁ%%@ﬁﬁ%%%;;wﬁ'f%a&az;ﬁﬁsgéﬁge OO ch b one (1)
Exanpl es of tge lh)ag{ x % Velg% ecuI vw% of_.at_|east
500 havi ng at PEREESRE™ HREVR) Aoryel) A b AR Pestg g
chain of 20 aa%?% %%b?byu%% t&%gEW% %fﬂﬂn éhQ’11HE”d§¥% 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-term 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 nanufactured by N ppon Soda Cb., Ltd.), 1,4 10
pol ybut adi ene-t erni nated urethane (nmeth)acylates (e.g. BAC- 45
manuf act ured by OSAKA ORGANI C CHEM CAL | NDUSTRY LTD.)

pol yi sopr ene- BEFRT Lot RASAte SPVER R éJrse%rté"t%aﬁ%“pOSItlon

(et h)acryl ates,

| yet h th 9 t | at | t
(1ot ) ar 1 at G695 e TR et St R H &har usao
fact db OSAKA CAL | NDUSTRY d t
Tanuf act ur ed B SHONK A GA-B I Mcdiar“wﬁ 08 ) e aﬁiagg%r This
| t mb 10 sel ected .f t but adi
ol yi sopr ene. AGESRyAo GG PEORE ¢TI BT Boc ABETTeT B AR

bt or tne” curd PRBSEES i e&%s' St P e %?Z'“ 1 GRS 81 (9 orr 00 o0
I 15 ! bi th t t of th
(et h) acr :tsée%:%[‘r’%vﬂ%)“lgt& SRR (P ¢ 'h,”vcfeé‘rbf'rﬁ"%‘f B s by

mass, partlcularl pre rably fromb5 0 ts nass re atlve to 100
barts by mmos "B e PELal o AR &lt?wt)fpe ) o %W%se amount

to be added is gl Jgaal, §RANLS N BSS. Jd1e LeTBYADI ] Yy | Gan s S EL M
and it is secure tO renove e I’eSI

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)
i's 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 degrade machi ningp accuracy, such bei ng undesirabl e.
However, it 5 can be hydrophilic unless the cured resin of the conposition
s.gn.f.cant|yp@%bbuga@%eaﬁs%@rmégatﬁdpar€thapﬁh<waFéPaCEYA#ﬁﬁ§s<@f9the

pol yfunctional (neth) acr | ate of _(Bl) include the follow ng bifunctional

(met h) acryl at B&¢ 4§0m§n9 59F9F§ﬁeb§I9§6KAdPBﬁ§NﬁFa€H§M§F§L NRUSTREnedi ol

di (neth)acryl ate, 1, 6-hexanedi ol di ( g%acr yl at e nonanedi_ol

di (et h) acryl &T®; neBBéﬁ%?PP§P9€OFerBFP ﬁﬁ)é@@yhéﬁérYAﬁé§§|oﬁ@ﬁ65ﬁyﬁr

di (neth)acryl ate - ethy I-2 bUti pr opanedi ol (neth%acrylate neopentyl 15
gl ycol - nndifi%HE%hﬁﬁﬁtﬁvﬁBh PFBY ﬁéeap(ﬁeﬂw?aéﬁylaré hageearic acid-nodified

pentaerythritol djacrylate, polipro erne g col neth )acryl at e,

2, 2-bis(4-> (né%ﬁ}a&ﬁ9r8%§taﬁetﬁe ysﬁ ﬁ§|)m5 8§éﬁ§Y12 sspirg( Ris( AetiPcr vl oxy
propoxyphenyl) propane 2- bIS 4 20 met h) acryl oxy t etraet hoxyphenyl)
propane, and SBO¥H. mPEPfﬁEFY 8 Eﬁplésgoﬁ Bffo?ﬁcﬁéég PﬁéuﬁéFF&ﬁeﬁéb

trif t | (nmeth)a t t th t th | t
L1 o[ ( met h) acPy By SRRPVEC. FaBHy Al ANRUSTRY L80on ae!@'a ”‘f“ése) 5 VR-77

tetrafunctional ?
manufactured by SHOWA HIGH POLYMER CO., LTD.

(A1) 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 hj gher-functional (meth)acrylates include dinethyl ol propane
tetra(nmeth)acrylate, pentaerythritol tetra(neth)acrylate, pentaerythritol
ethoxy 12 tetra(neth)acrylate, dipentaerythritol penta(neth)acrylate,

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

pol yfunctional (neth)acrylate of 5 (Bl) to be added is preferably from1 to
50 parts by nmass, particularly preferabl¥lfrom5 to 30 parts by mass,

relative to 100 parts. hy mass of {he total t of (B1) .and (Cl)
When t he am)u%‘ﬁ’d'f[2 %‘8 é&dedlfslﬁtlslEﬁg?rlsﬁgﬁgﬁlﬁy 'ﬁﬁ@scu%ﬁé F@ﬁﬁ%?aﬁlfl ity is
sufficient and 10 it is.secure rerm:ﬁ the cured resin of th osition

in the form ofP§ FPF“P]OS@)"?%C & sigdd, Shet 9% veandumasts t 50
parts by nass, the initial adheslon nalntalned The
polyfunctlonaFuEﬁéFﬁyaéFyﬁﬁté %§%ﬁi%§ :ﬁ%ﬂﬁ?qﬁdrophoblc as
well as (Al) was it is water- so ugJe the ured resin_of the

conposi ti on cBﬁF&lnéﬂQIPC&HFPﬁé 'c ’ﬁﬁﬁﬂf@ dﬁ?ﬁﬁ¥8§WEﬁF and
d d hi h b d t b
yar ophi |15 uAPBobE; AYeRbE e l?%%zc“&%teﬁ?u{fa d:ﬁstllrbmf\s/td'fﬁ:‘l cantly
swel l's or dlssolves art. H Eé qh (neth)acnylate of
(C) other th&ﬁ’mp&illé'rl%i 1%f1§|a‘){‘{% e ISY& ﬂﬁ/l 1( Vet REE et hyl

(meth)acryl ate,, rop& (neth)acrylate butyl 25 (neth)acrylate 2- et hyl hexyl
(et h) acryl at &P ¥8 (meth)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, neopentyl 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 (Bl) include the following
trifunctional (meth)acrylates: trimethylol propane
tri (meth)acrylate, tris[(meth)acryloxyethyl]
isocyanurate, and so on. Examples of tetrafunctional and

25 higher-functional (meth)acrylates include
dimethylolpropane tetra(meth)acrylate, pentaerythritol

tetra(meth)acrylate, pentaerythritol ethoxy



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

cycl ohexyl (neth)acrylate, dicyclopentanyl (neth)acrylate, dicyclopentenyl
(reth)acryl ate, dicyclopentenyl oxyethyl (meth)acrylate, isobornyl
(meth)acryl ate, nethoxylated cycl odecatriene 5 (neth)acryl ate,

2- hydroxyet hyl (neth)acrylate, 2- hydroxypropyl (neth)acrylate,
3-hydroxypropyl (meth)acryl ate, 4-hydroxyButyl (meth)acrylate,
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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-ethy1hexyl (meth)acrylate, isooctyl
(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 hali m de, and so on. An
anount of the (meth)acrylate of (C) to be added 5 is preferably from5 to
80 parts by mass, particularly preferably from10 to 80 parts by nmss,
relative to 100 parts by mass of the total amount of (Al), (Bl) and (Cl).
Wien the anobunt to be added is at |east 5lparts by mass, the initial

adhesi on can be mai ntai ned well. _On the 10 ot her hand, when the amount is at
most 80 parts (BFEHASSTYLRRE r EHEIRBFMYLy (ESHEC¥dGEd wel |, so that the
cured resin qf th osition can be renove n the form of a film The
(et h) acryl at ISVCFQPf 8n rémSFgf)éF£HI1)?tf5 %}(‘fry t?é’ﬁnc’feé’é’ as (Al) and
(B1). Particularl is further _preferred that all AI) and (d)
be hydr ophobi E‘etﬁa anyllét\‘?vlat glc¥sLapent goéﬂyreé@yrles (metdy ddy ﬁ’ewL osition

machi ni ng. accdFRBYEDTH {E5H] 3 U L EcUPE PHORER L Gy AR Ay deshobi ¢
Compos &1 oh SUBFFL) BF Ty Eéggﬁéiﬁgh'rb%y%‘e%ﬁs g A Einest on 1o a metal
S d (A (BFTRRPEERyY (MBS RSPREVGH ”?ﬁﬁy%%%@”% ¥ havi ng & vi nyl
SLSSBhQIe(“tBﬁsﬂ#@c‘i‘@ﬁeﬁﬁyaﬁc'& Beavperi HEeP e, di octyl 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 yneri zation 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 initiaté#s. Specific exanples of the
photopolynerlzazﬂgg i nitiator ,include henzophenone and its derivatives,
benzyl and it o MEYiarRviLAEE aﬁFﬁ#ﬁdﬁPﬁ@ﬂé’éﬁf@t@ﬁ%ﬁﬁnJ%tlves benzoin 15
and benzoin der| tives such a in net ether, benzoin ethyl ether,
benzoi n propyl mt% A OSN3 i\@oﬁ’lﬁ%"ﬁﬁ%é %ﬁfdl%‘é‘?vzﬂ di met hyl ketal ,

acet ophenone derlvatlv uch t ace one, an
butylfrichloré %ﬁ%ﬁﬁ%ﬂ%j} 9§Hﬂhéhimﬁé%mu19é SO on.
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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
(A1), (Bl) and (Cl) in combination with a phosphate

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



5 benpzoyl diphenyl phosphine oxide, 2,4,6-trinmethyl benzoyl diphenyl
phosphi ne oxi de, benzoyl diethoxyphosphine oxide, 2,4,6-trimethyl benzoyl
di met hoxyphenyl phosphi ne oxide and 2,4, 6-trinethyl benzoyl
drethoxyphenylphosphrne oxi de. The phot opol ynerization initiators can be
used 10 alone or in conbination with two or nore initiators. An anmount of
t he photopol ynerization initiator of (Dil5to be added is preferably from
0.1 to 20 parts bg mass, relative_to 100 parts by nmass of the total anpunt
of (Al), (B1) (BAH @?)fyl?bféoébfﬁﬁﬁﬁf |§Cﬁ=|§r @hﬁrs@ﬁ’é‘rt@olﬁ iPtailo3 to 20 parts
by mass. Wen the anDunt is at |east rt by mass, it is sure to

achi eve the efPgEh)8 FrYBPB%BFVﬁéhVHeaGGﬂI %Oaaﬁaﬁﬁe GHieStHard, when t he
anount is at nost 20 parts by mass, a sufficient curing rate can be
assured. A mﬁeebhéfﬂerwéeyéﬁwefcﬁy&t PhOsPhd S h &L PPEBLY 1 s added by at

| east 3 parts by ng [ is _further preferred in that the conposition
becomes cur abl(Beth 65FMﬂ8¥%°6Ve§ﬁYﬂ ghesphas@ &%n anount, a crosslinking

degree of the cured resin of the conmposition _becones hrgher no di spl acenent
occurs duﬁ?ng(EGFPSﬁGryéﬁﬁlPﬁXetﬁglr@ﬁﬂﬁ?ﬁrYﬂ@%q glvgatorsdd I n order to

i nprove the stgragg stability, the conposition according to the present
i nvention canP®?SPEBREain a small amount of a pol ynerization inhibitor.

Exanpl es of the Paly nerrzatr n i nhi bitor include neth ydr o 0
hydr oqui none, 2, 2 %@Ff’r@tﬂﬂn @n%térqq%?f%u%ﬂ ﬁfg]'r? ded

et et a1 il etk b U e

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

25 carboxy-2-bromoethylester, 7,7-dimethyl-2,3-~
dioxobicyclo[2.2.1) heptane-1l-carboxy-2-methyl ester and

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



benzoqui none, 2,5-ditertiary-butyl-p-benzoqui none, picric acid, citric
aci d, phenothiazine, tertiary-butyl catechol, 2-butyl-4-hydroxy anisol e,
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 nass, nore
preferably from0.01 to 2 parts by nmass, relative to 100 parts by mass of
the total anount of (neth)acrylates 15 (Al%, (B1l) and (Cl). Wen the anount

is at |east 0.0Q rt by mass, the storaqge stability can be secured. On
t he ot her han&Fléh€ %Fﬁé 8ﬁ@W¥§Qﬂ;ih¥ éh?ﬁﬁﬂ% A VEHSES GYHP ffhesi on

can be obtai ned an he conpositiqn, .can be prevented from bei ng uncured. 20
The conposi ti 61 6t e Lo ?ﬁﬂ?q wielty cﬂ%%ﬂ?FPQﬂ%%ﬂﬁﬁﬁ?%ﬁ?@ﬁﬁﬂf’as an
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of the met hc)d’oxvi ei%lil'lsd née,rllb,eg-strimethyl 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), (Bl) 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

t he 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
excel lent workability. 1In the tenporary fPxati on method of the present

invention, it
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catechol, 2-butyl-4-hydroxy anisole, 2,6-ditertiary-
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
(A1), (Bl) and (Cl). When the amount is at least 0.001
part by mass, the storage stability can be secured. On
the other hand, when the amount is at most 3 parts by
mass, good adhesion can be obtained and the composition
can be prevented from being uncured.

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
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 travi ol et-curabl e adhesi ve, the nenber is preferably one nade of a W
transmtting material. Exanples of the material include crystalline quartz
menbers, glass 15 nenbers and plastic nenbers, and thus the tenporary
fixation nmethod of the present invention can be applied to tenporary
fixation in processing of crystal oscill&Bors, glass |enses, plastic |enses
and optical disks. .20 Wth respect to how to use the adhesive in the
tenporary fixati6Rtéfhod, assuming that the adhesive is a photocurabl e

t.he adhesive is first applied

, the follow t hod be. .adqpt ed:
e.g., by a method Wi CHHSHNY i HpBbr Tt aibrReYr RN Ve dnto a
25 bondi f f nber ta.be f.i xed t . substrat dth
ol aci ng. anot haF SHEbART REMEGmarva £ Aditbd ST e 1P eeia By
I tipl nmb t.o be.20 't i1y fi : d.letti t he, .adh
penct rate 1 nESTEHAS G BFLEAGe g Tha st (it MRS (hr BRIT T monber s
are exposed to_vi.sible light or. . ultraviaqlet rays ..ta.cure the photocurable
d the q rﬁ%

adhesive td t EMFE T VRS F ¥ hth TPt ther e VNPT

orarily
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pol i shing or & TG iPnt™0 a desire and T e nmenpers ‘are
eS| 0 BB SR e el ld eSSl Ul cames ) o0 can, be
a mol ecul ar m@kﬂ&%sition. 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 conmpounds exenplified as the conponent (A) used in the
above Enbodiment (1) Thus, exenplification is omtted here. (A2) preferably
conprises at |east one nmenber 20 selected fromthe group consisting of

pol ybut adi ene, pol yi soprene and hydrogend®ed products thereof because it
enhances the property that when g cure% resin of the conpositionis

i mersed in Fﬁﬁﬁa?érF hEOBRPES HHEL RECOMESe NP T ot &h ShftFr end
(removability). 25 In_the presgnt i nvent.ion,. an anmount of the
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cured resin of tRe, GAMIE W% UL, Gy seliifp dissolves in part
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 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



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 Enbodiment (1), i.e., the conmpounds exenplified as the exanples
of the 20 bifunctional (neth)acrylates, trifunctional (neth)acrylates and
tetra- and higher-functional (neth)acrylates. Thus, exenplification is
onmtted here. An anount of the polyfuncti®hal (neth)acrylate of (B2) to be
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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 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). Wen the anmount to be added is at

| east 5 parts by mass, the initial adhesion can be maintained well. On the
ot her hand, when the amount is at nost 95 parts by mass, 25 the renovability
can be secured well, so that the cured résin of the conposition can be
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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 Dbifunctional (meth)acrylates, trifunctional
(meth)acrylates and tetra- and higher-functional
(meth)acrylates. Thus, exemplification is omitted here.
An amount of the polyfunctional (meth)acrylate of
(B2) to be added is preferably from 1 to 50 parts by
25 mass, particularly preferably from 5 to 40 parts by mass,
relative to 100 parts by mass of the total amount of

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



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

phot opol 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 photopol%ﬁerlzatlon initiator of (Dl) used

i th b 4 di Th t tted h Th
ot omol vowri J5ASEn L RAta st Sask e s 4, ﬁ%retoerle?ﬁlth w0

or nore initiators. An_anount of tvhe oto ol ynerizati T\thltl at or. of

(D2) to be added %% Sp‘?‘rcélfreer efl}‘o m eﬁ]sn ?/to ?%Q%?Jr%o?o 100
parts by nass .of he ot al C2 The amount is
more pref er ably* ftlth f;l@ ﬁ&“& b?gﬁ@"g %g%‘&? ?’ﬁéﬁi rTéﬁ]ﬁtn h:gl “at least 0.1
part by nass, |to 5 sure t?noarqﬁr;l ve tre eg‘fects of ]pl'g rﬁ)rmlt ﬁléasfgﬂ ng.
On the other KA Sahén Ihé A At host° 20 party ‘o"y

sufficient curln rate . Lired A nore preferred errbodl rrent is such
e by T e 3

t hat (D2) |s a f/naalt parts by nmass, which is further preferred

in that the conposjtl Oéglggﬁﬁ{@i &r&'a[f‘bgﬁetl} #f}ﬂf‘égé €se ?}gz n, ki lg{}%e

irradi ation am)unt a “crosslinkin fee e cured n- of

conmposi tion bep% a épmyﬁ]}%pq{os&acacege{}{zdo%&gs qlfrl el :{éw\J' _and the

removabi lity s 1 nmproved resent tion is Characterized in that the

20 pol ar  or gani.g Alenl Dl bRA s H5esk 'trhecocsmw@éi@fow tu1a swelt

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 phenonenon 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. Wien the polar organic
solvent is selected as one with a boiling goint 25 wthin the above range,
it can nore securely devel op the phenoneRAdn in which the conposition after

cured decreases e a ive stre th t ugh_ cont act rm wat er
such bei ng undesi r F %ﬂ} ?%e%& ar® dfgani RS %B?I\P/Aﬁ%t may be one
sel ected, for,e fronIalﬁghols et.on sters, .,and.so.on, %nd anong

those, an al cOWSI phfbﬂrcefae?’r &8 e(cl\t d OQ'Bd?I ng tETAS ATt o

h .t I f_th clud |, h
L?EESLSnOI?SI‘slgp#E%%reSpﬁ%&ﬁ sl Homn et looni 2t Bl 4 orti ary
but |, n- h I b | cahal d
Fﬂr?ﬂgrnnpea o gF%”prefi?g%I 13p%%F%§bF81 kg%g %ﬁé 5%5% %F@B%gl Oasg
nmet hanol , noIC n-pro %pol r %ﬁpl ]J%5 but ég%ﬂ |sobutanol
Cocondary But o oghFaRa il s i DT B H 7 X rost
120C, d f h f d_al cohal th th I
120C, an urgmﬁf g S Ao Bl fRad hemare Ielhanglacy et hianal

i sopropanol an utan n amount e polar ot gani ¢ 80
parts by mass ¥ e Bt it Ty, ey rPREAE When ¢ he amount
I's at |east O'émﬁﬁb%é@Qfg%%S’ 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 anmount is
at nost 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 polyﬁérization inhibitor to be used

i nclude th d ified t t bi t d
1 the above. BTBGHEIE. (1) FHiS, ERBMBIAARCRIGE 1S G MEE  An
t of th t hi bi t to b d f f 0 001

£0 3 bart s by e #qupiofsﬁé‘ee%%%tb#cgfﬂw%sof#ﬁeocazn of e gg Pidat 80,00
to 100 10 ts b f the total t B2 d (C2 Wh
the amount i s Bt GONREAS G Pt tﬁvgp aﬁ?—g‘)ﬁﬁ‘oseﬁ A% )StZB. | fty)can be.
secur ed. Ch t he ot her_hand wg n% hﬁ 2o attnDst 31 é mass,
good adhesi on can eawﬁﬁ%ﬁﬁ% AT ?f%%ﬁ éaﬂ 58 ?%vgﬁt 5 fron115
bei d. f th t t]

ei ng uncuge gﬁp co OSI(%AC a](s)sa%re DI atlebslen |nve5| con%al n

additive géner y 5% 52 ect d Brf otd ones

e.g., acryl V%QQFV %f§£$&$ﬁ§?qgﬂ?§%F@é%t acr Ion| dthe ggtggleﬂgugéyrgne

rubber, an |n0rg n|c Yan e§<ten rerntorcing

i al k f d
ORI s -~ SR R Loy T %éng% 3 PTG FdLAR, fehardant,

or ong a5 I nmpair the
object of the 30rteos% pdw§%§%ss. 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 tenmporarily fix the nmenber; processing
the tenporarily fixed nmenber; and i mrersin the processed nmenber in warm
water to renove the cured 5 adhesive. By 2Ris method, various nmenbers such

as optical ne r.s n b rocessed wi.th _high machinin accuracy,. .w t hout
use of an or gé?’gi% 1?0&%&@%0& r e dror &° é:ca@ogrtﬁﬁeg STH Yefcger\feeﬁ:’%%%i ment
of the present _invention he cured resin j.g.orought into 10 contact with
var m vt or of PHETREEReE0LT YR SREE SRR S S o e 1 SR s

renmoved in the,formof .a film from.the mber .. there t.aj ni an effect
of excell ent %\}\ISI‘ Kabi %1{;“’;‘?. Sltﬁetnr#éc etrlrlprooru y ??%(taafcihcorﬁ%é} ﬁ”gaﬁéfw er’pr esent

15 [ venti on, A, Lliesl o ldic Ahave SUROMLTRAL AR, e CASL! Alpgbt al ned

by using an adhesi ve ¢ conposition of resent -1 nventi on.

In the present jinvent {on, (ise,of MAUDYEL erro,ARREGRM AL ely, heaf et
er Ofb

specificalTy warm wat at” nost C 1s prae erfed’in terns o

productivity @%ct%g}%est,g@%ﬁ%?a%v%md idy dp \égq_gcg:?per | eved. "n £h SPPLL PET | :)SI of

time. Wth respec oveé- nenti ore ure of’ warm™ wat er, i's

preferred to use yarmuahes of JoQ 300G 4%, 90G 0 el of ARy 4y o 40C to 90C

because the cure e adhesi ve ones swollen in a short period
of time, the residyal stJgs% in curing of the conposition

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 alcohol, 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 renoved in the formof a filmfromthe 5 adherend. A
recommendabl e nethod for bringing the cured resin into contact with the
water is a method of immersing the whol e26f the bonded nmenber in the water,
which is sinmple. In thedgresent%tnvention, there are no garticu%gg, 10
restrictions ot T2 oi™ 3 He HEAHET ¢ DePOLERPHARTTTRf IRBEOIERE in a
case where the adhesive is, an ultraviolet-curaple. adhesiv the menber is
referany  ordt MHE b G WIRT AR EY | Feo TRV SorEt Bk ahpl SR He et er ) al
include crystallin uart z_nmenbers | ass. 15 ers and plastic.menbers,
bnd thus 1 he CETLEY O (5 |G T Pt o1 0% HETDFELERT TRURATIERdcan be
applied to tenporary fixation in. processing of.c ysta% oscillators, glass
| enses, pIastf@ngﬁ%%stQﬁuf?ﬂﬁ?%ﬁﬁg %ﬁs?%?mgBI€W?é ?2spB8t to how to use the
adhesive ip the ,tenporary fixati,on nethod, assum ng that_the.adhesive is a
Dhot ocur abPe. dre VT4 T HEHHRT R Vard vbR o abve, RABSAREERT. T
first applied e. a nethod .qf. . _applyi.ng an riate anount of the
adhesi ve onto )25 %rcl)lﬁl(ﬁ’ngexseﬁn qal%];lcgf%lfr%/ml eormttgtpegc{eq?el&ee'd or a support

substrate, and thep, plac) €.8$°£ng gF e%itQQ“gﬁninﬁﬁbﬁtogekgogeoﬁsed
prelimnarily stacking nul'ti ple nmenber 6 68" 2
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 nenbers. 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 adhesiv@7can be renmoved fromthe nenbers.
Enbodi ment (111): Enmbodinent (111) enploys the urethane (neth)acrylate of
(A3) as one ofSHRENIIhFIHAHE coREAftetbfe WHT AR AcPyI 3t eMoft (28FCused
in the present invention is obtajned by reaction of _ a polyisocyanate, a

pol yol , and a SYieitch)tdts WGPt it Ot &P 2 X hkY pbt¥i b3t yaREPeT i ncl ude
2,4-tolylene diisocyanate, 2,6-tolylene djisocyanate, 4,4 20 X

di phenyi met hal¥ fissodighridte, FSRRMeER Bhef Hied Jismbrl e, antyignereing

dii socyanate, tetranethylene diisocyanate, hexanethyl ene dijsocyanate,

| ysi ne diisocﬁéﬁhﬁEQEﬁﬁﬁﬁd @SQP%VdeWE%W%#EF%ﬁi%%c?%m%Y%,the cured

4, 4' -di cycl ohexyl net hane_ di i socyanate, 3, 31-dinethyl-4,41-hi phenyl ene 25

di i socyanaPe, Ho’%n. BrhépiSafmeidasye yahimpisy S¥s Ot it ion with at
| east two kinds. Exanples of the polyol include polyester diol, 30

pol yet her di olPPHI3/c &5kt RN RDIPTYrSReE bbhak ehigh orachipgivg 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 vapor



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 amount of the urethane
(meth)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 nass of the total anpunt of (@83) and (B3) Wen the above

amount is at |east 5 gq&%s Qg nﬁss, ood,adhefion C%g ze ?ecured. On the
other hand, VMETETHES anbunte iROLRT psP2BHC pSrt €SBy Rhs$EZ] t SERKSSpREvent
the viscosity fron1%ﬂn cessarily increasinﬂgto ég rﬁduce t he monkab%lity.
The present i M@y FrfoyRebiee et Re PORRRT 7R3) theaFurgdstegag ©
(meth)acrylic acid derivatjive nononmer selected fromthe group consisting of
n- (meth)acryl XY RS E hH¥kahy it BHRY hah? Hﬁg,té‘arﬁ’d%?ﬁ rgsin © the
group-contai ning (neth)acryl ates and (net %g rylic ach, derivative nononers
ot boented bys EHeS DU Al B FaRPEeS (¢ L okorE] SEof mhi A EgpR Lhe
Z- O (R20) p-.R1 wherein.Z represents (et h) acryl oyl .group, Rl a 25 phenyl
group or aSphetIeTiBln RaASE e aREC GoqPdi 19 B v g aborr S oie, R2
-C2H4-, - C3H6-, -.CH2qy (C}B% -, :qHZt %C}%C}Q- -C4H8-h0r - C6H12-, and p
an integer of ¥FOMF 31t ¢OR4RCt | WitRethr WRRhET| hFefit MEHIOFN8A used t oget her
with the abovﬁgﬁA%%' B cq& ﬁ%ov%de anbadge ive 'th.higﬂ adhesi ve
strength and tHE"pF {9 "hlmcP hgtpRebonded 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 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



5 adhesive strength of the cured resin through contact wwth water. Exanples
of the n-(neth)acryl oyl oxyal kyl hexahydr opht hal i m de i ncl ude n-(neth)

acryl oyl oxyet hyl  hexahydropht 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)acryl oyl oxyal kyl hexahydrophthalimde is

sel ected as the conponent (B3), the content thereof is preferably from 10
to 60 parts by 15 mass, particularly prefé@Pably from20 to 60 parts by

mass, relative to 100 parts by mass_of the total amount of (A3) and (B3) .
Wien the amourtePRUSE Haddd ¥4 atand it MY it 2P Pehetsat¢sfact ory

adhesi ve strength can be secured in bqgnding of a rr%gg)er. V\heg it 20 is at
nost 60 parts 16‘3 1% A GIRRAAR 152 PoraRmkel ey rad reieheahhebetRecur ed

when imersed in_ water. Furtherpore, th resent invention pernits a
car boxyl gr ouf'STHRRES A4RY e(’?mfrﬁdactrcill‘é‘t%ﬁiﬁe b St ¥ e‘d{%%aYﬁ%{%Bn’ﬁ%ﬁ%nt

(B3). 25 Exampl es of the carboxyl group-containin net h) acryl ate i ncl ude
acrylic acid, "etHds fﬂ'l‘ec Fg’b‘i"ifé/u‘??g?]e‘?@ TV u?r‘gr?‘gcm%%’F 1{¥ £ix the

w- car boxy- pol ycapr ol actone 32 nono(neth)acrylate, phthalic acid
nmonohydr oxyet BA™S%tet h) acryl ate, (neth)acrylic acid dimer, 1-

(met h) acr oyl o.xyethj;r(]r{]3 hydr ogen succi nat e, aﬁi sg,on. V\Qe t he_car boxyl

gr oup- cont ai ni ng ( ‘?]Fg%é?%at%h?ste%pﬁgﬁﬁ, an XSanT ’f‘geﬁﬁ 448ed i s

B;?I erably Trofehid e « P LS IBS sulll 4l CA X PT ST EAPRY, Trom > 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 amount of (A3) and
(B3). When the anount is at least 1 part by mass, the adhesion can be
surely secured well. 10 On the other hand, when the anpunt is at nost 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 formdfa (C3) as the conponent 15 (B3)
General Formula (C3) :. Z-O (R20)p-Rl wherein Z represents a (neth)acryl oyl

group, RL a PIIKATREDEH Ur PPHERRTYrtiPHRVETRL arPt ¥SATRPRREEW th 1 to
3 carbon atons,, R2 C24;44 - C3H6-, -CH2CH(CH3)-, 20 - CH2CH(OH) CH2-, -CAHB-
or -C6H12-, arﬁjlcbl'anaq tEYEof from 1 to 10. Exanples of the (neth)acrylic

acid derivative nmononer having the structure, of %he %e}qeral formula (C3)
i ncl ude phenoxyet AT ¥RREILRr VAR 2PPRemBRYt HPREAVIERERSBE | ycol

net h) acryl ate nox ol yet hyl ene col net h) acryl at e, enoxypr opyl
(et ) acr 1 ot cnd R PR R RN R ol o et shinars” " o7
di propyl ene 33 | ycol (neth)acryl ate, phenox o] ypropyl ene gl ycol

ot Y S vE ot e, A ety eisa el ARt °hS e Pp e ve
nmononer havi ng .t he str%cture of the general] formula (C3) 5 to be added is

preferably frdhRIRFT CBFHaRLEH{P Venti®Rcul arly preferably from 10 to

ind (B3) When the MAOURUTE of Teastrabipar (raynhactyiate of MYk (A9

be added is preferably from 5 to 80 parts by mass,
pafticularly preferably from 5 to 50 parts by mass,

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

15 reduce the workability.

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

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

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

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

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

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



t he hi gh adhesion 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 netal 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-(neth)acry|oy|oxyethy| acid phosphate, 3di octyl 2-(neth)acryl oyl oxyet hyl

phosphat e, g@ygx# 2- (et h) acryl oyl oxyet hyl phosphate and
(met h) acryl oyl % pol yet hyl ene gl ycol acid 20 phosphate. In the present

t th h t tiat d t h b
corponeits (1) o PRATEEATRRL oy LS Fu e LishEfge e o
hot bl t dit t o _the hi dh 25 st dth
P oper ty of radde: P the Adhes/ED é’weﬁg?#’%?a?ﬂig'eﬁgaavsigﬁﬁﬁghﬁaﬁ“ ’

t act th wa wh by th t d dh
34 oui tabl y a%%?‘?cja‘ﬁ‘? e%%e%%wﬁ ﬁéﬁ%ep'z”ve?ﬁé?fﬁﬁsfgg R 53?.”02‘
initiator af ( |s bIendqg b f der to g ecg segﬁltlzgtlon mn Blve
rays such § VISI T 15 GheRdr u? ravi of et °Fays®th snhdhe pﬁBF%EurWﬁ

property of the rggln conposition, and can be one of various known
photopolynerlzd%lon initiators. Specific exanples include the conpounds as

exenplified as the}IZ QQ§%890£¥n§Bézgt'8”%h2%2%§&§%§$}¥%9%%1t0 be used in the

above Enbodi nent ( exenpllflca here. The

ph0t0p0|yneriZﬁéi&ﬁ&éf%ﬁﬁéﬁ&ifmf&@ PECH&&Q 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 1is 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



al one or in conbination with two or nore initiators. An anount of the

phot opol 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 nmass of the total of (A3) and (B3). When the
above-nentioned amount is at least 0.1 part by mass, the effect of
pronoting curing can result. On the ot her2hand, when the amount is at nost

20 parts by mss, & aufLLeLENL. Cuping 1Al e, eAR Re, aphhexede 20, The

conposition of e presen nvention can con of a

Speti 1 oxanpl O B A ) oA o PP el dCa BBk DOF, 2L 8% el Uide ¢ e
The’ above Enbofiaant (15 PR el iReb A odie 8221 Bha fRoBa A0 amount
part o by mss,  moriion SHL ERPhoRPL R edRse 8RR IFEER UL AALE B8, (0 7
s at "Teast 0. 00T parl B hasero he MafA tERLPR Ty T BBl

e oLner Nt N SR 30 TP SeBegbey Y- BRes, by camegi o0

can be preve el ng ‘uncure eston can be o Ined. The

COMPOSI 1100 Oy i B SSARM o QBN L 0D B £ODBY nad B8 BT Ly general |y

used such as a astoner sel ected vari ous ones, ., acryl rubber,

ur et hane rubbegyouand, ACTY PRiLE| (83 Put adiNe R VARt Ubbesy AZydof ganic

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

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

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

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
invention. Further, the present invention provides a nethod for tenporarily
fixing a menber, which conprises bonding the 20 nenber with use of an
adhesi ve reducing its adhesive strength tBBough contact with water,
particularly with warmwater at |east 30C, curing the adhesive to
tenporarily figd%drel nEMidtAChr btlessi PRERPRY t RAPYPBRPPYYene| SbuChenber ; and

i nmersing the &éocessed menber in warm 25 water to renove the cured

adhesi ve. By tHiethaatpdlatgaratisSPePers such as optical nmenbers can be
processed w th high machining accurac wi t hout use of an organic 36

sol vent. Furt her ,ara%%ﬁ:d?ggtlﬂ% ém%%/@? BFF¥41ENBBAANBREIERIVRe present
invention, the cured resin is brought into contact with_water in renpval of
the adhesive tRPRIMEY BAERE ithe etpieethetpk FopnoeRerati FarPrem (Re)
menber, thereby obtaining an effect of excellent workability. In the
tenporary Pixdtq df FA94eR 17 ferkeraRent FHam %ﬂet%f?%cPaBFst%E BB8Y e
invention can be certainly obtained by using an adhesive conprising the
conposi tion RAOILIHEAHIERIRIGTFRRNY | ?mshght%e7ﬂgPﬁFEFePYeB?SFn t he
present invention, there is no problemthat the tenperature of water is
usual |y at rodiitEnPE tQurf0 BRAt RIS dras@r af waker tappt opFPEREI 9ThéABed i s

referred in ter of productivity because the satisfactor
P andIWEB).IJﬁ%en the g&ount is at least 10 paré% by mass,

the high adhesion can be secured well; and when the
10 amount is at most 80 parts by mass, the removability in
water can be secured well.

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

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

20 phosphate.

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

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

whereby the present invention can provide an adhesive



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 from 40C 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 rennved in tRé formof a film Furthernore, a
r econmendabl e neth for brin the cured resin into contact with the

water is a mfHs@ iARRrLS IR aF 9P Yohded nenber 25 in water

which is sinple. In th resent |nvent|on there are tlcu r
restrictions on aihﬁ eﬁ ORS? XWﬁftﬁﬁﬁﬁﬁnthpb%l%gortﬁﬁpégg ity #fﬁ@ﬁedand in

a case where t.he adhesive ul t ravi ol et curaqle adhesi ve, the nmenber is

i

preferably orfé" 1tQaQ§hQQﬁnﬁﬁQ§%9ﬁfqﬁ&?ﬁ|¥ﬂt B esta¥s tfech it er i al
ncl ude crystal ar rs ss 5 nenbers and plastic nenmbers, and

![ husut he tgrrporlftlsjel i&:ﬁtkl eJ‘rfo‘iP‘g]f He T ‘?ﬁ\lﬁerh o?lh%té?t‘:‘f)’él%%pl i ed

to tenpora fixati rocessi.ng of crystal scil | at or | ass | enses,

P ast o0l kY e ik RS S gt fam e B o obt ol S E e

adhesive in the ra flxatlo net hod, assum n that th adhesive is a

phot ocur abl e gﬁglct%q‘f:tﬂ"%/rb AR P It BtE E O Fie SRR is

dhesi ve. ont o %a?@lﬁ%%&%f eecoqn*’éo%c?f% SR A e pport
substrate, andfhen A Ad.Ng Anethel, fBDel, WOEr &0y 5 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 letting 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 drilB5ing into a desired shape, and
then the nenbers are imersed in water, preferably in warmwater, whereby
the cured resi¥ ATEIRF I A0k FRmdVRRESB PY rBAFE he™RERber s.

EXAMPLES Now, th resenf invention will be described in, detail with
reference to %%g%be];ﬁoé@ﬁp%r%i% 4 BRGNP RE Ma%E. i Felabuya be 100
under stood that the present |[nvention j b(g no ans yestri gt e? to_such
Exanpl es. EvaALT o MAFORE Used FrtakamPreRt bef ol at e2 BPI owngihen

Eval uati on Met hods Tensi |l e She Bond_ S rength: t he strengﬁh was 10 neasured
in accordance W% FTRE K B3¢ &9 cAPt yPRr P PEXMEFRgi SR8 BHCFRHBemar k

for heat resistant, glass nuf act ured by Car.ni ng .l ncaqr por at ed l.ass (25 nm
ongth x 55 AR HEEE 228 in S Lkeids o Ot Gt o B et and +wo
sheets of the Pra/rex gl ass_were bonded 15 in_a bondh%g area W th a diapeter

d
of 8 Mmwith @PLYHpoST t7oM"PF eparRAt EFhBY, "R cbPoSPIPBRALAS cARBIPEy a

cUL! 19 DB 8490 S S, G110 €55, oI 950h W TEAVLE e
obtained.
The composition of the present invention may contain

10 an additive generally used such as an elastomer selected
from various ones, e.g., acryl rubber, urethane rubber,
and acrylonitrile-butadiene-styrene rubber, an inorganic
filler, a solvent, an extender, a reinforcing material, a
plasticizer, a thickener, a dye, a pigment, a flame

15 retardant, a silane coupling agent or a surfactant as
long as it does not impair the object of the present
invention.

Further, the present invention provides a method for

temporarily fixing a member, which comprises bonding the

20 member with use of an adhesive reducing its adhesive
strength through contact with water, particularly with
warm water at least 30°C; curing the adhesive to
temporarily fix the members; processing the temporarily
fixed member; and immersing the processed member in warm

25 water to remove the cured adhesive. By this method,
various members such as optical members can be processed

with high machining accuracy, without use of an organic



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 means of a universal testing machine wunder a tenperature
of 23C and a humdity of 50%at a 25 pulling rate of 10 nm m n. Renobvi ng
Test: a test piece for the renoving test 3®as prepared by curing the
conposition in the sane 39 condition as above except that the conposition
prepared was %&ﬁﬁ?@% onto the above Pyrex glass and bonded to a blue sheet

gl ass (150 mm | engt 150 mmwi dth 1.7 mm thickness) substrate. The
test piece obtaingﬁuﬁﬁgegm?ﬁﬁﬁréﬁﬂoF i9@r hPwat BFe géﬁfa SmgQaFHSan ime to

renoval of the r ex ass, was nepasured, and st at e, t her eof was
al so observed.t égbﬁﬁﬁé%ﬁFj?QV%ﬁﬁﬁﬁEit?%ﬁ ﬁ%%egrE%%F%dlﬁybﬁaﬂghb 1B Barts by
10 mass of benz dlﬂEth¥ ket al (herelnaf greV| ted a "BDKli as the
phot opol yner i WQﬁFFrW%'%I%ﬁt%ﬁ B 5Emge Ooﬁ b ?taﬂﬁeﬁﬁgﬁ bp sw

2, 2- met hyl ene- b| (4- neth tertlar but her i nafter
abbreviateg pﬁ?y%%$|géﬁmoﬂ |%h£b£?0} % ?o?%@bﬁﬁnunt of

100 ts 15 b t f 2 b o
polygﬁgaZiene %&ﬁ?é#%f ns%f%iﬁ n%nH%€%§€¥y?gt%Xf?§f§6%0Wbﬁ§ﬁBFé&Fﬁred by

Ni ppon Soda Co., % h aﬁelnafter abbﬁeV|at ﬁs "TE-2 0"% as, the
(meth)acryl ate of tA YRCWFERPPRAT ¥of LEaF AP wef ghif oPT5F P Ead VﬁﬁélﬁEV|ng at

least 20 one (fRthlAcIvl oyl Oroun,aled; Lol gl QLn' fed.8kig:igNg N
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 manufactured by N ppon Kayaku Co., Ltd., hereinafter abbreviated as
"R-684") as the polyfunctional (nmeth)acrylate of (Bl), 40 parts by mass 25
of n-acryl oyl oxyet hyl hexahydrophthalim de (TO 1429 manufactured by
TOAGOSEI CO., LTD., hereinafter abbreviated as "TO 1429") as the
(nmeth)acrylate of (C) 40 other than (AI)37and (B1) and 25 parts by mass of

&hgnm?)égl g)hyltLet%ccPr&ga%Ielrelé{ nlfaj%{gedr’Agagrgé 2:§[/I}eaz’i3ed€_lAé aﬁﬁ%;ﬁg%e %%%Z%?ie%gn _of
o L heat AUELSLIIL S AR BP0 A S ALY, U100
o G R g Gl ey el R
NNOnrl O Hmé%é@iéf’fhéfhé%ié&&%ééf%{éé'q&éfézfﬁémbéfs, 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

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

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

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

abbreviated as "T0-1429") as the (meth)acrylate of (C1l)
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to 1-11 Conpositions were prepared in the same manner as in Exanple 1-1
except that raw naterials 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 é&ried out in the same nanner as

in Ex le 1-1 ' th it d., Table 1-1 th
rosults of tHBHET 10ht B8 s el 09, 54 62 oY BRR A brEERPAY nat ed
th |.at TEA-.1000 f fe)[j b ' S Co. d. TVPTA:
ﬂ?me?ﬂsl o?cz)?leotg’&ﬁe(aﬁ]f% ?Eﬁ a@%}féﬁur ﬁ%%%gﬂ?%g %?té‘drﬁgl—#{ﬁ'p)pon Kayaku
Co., Ltd.) 15 NPA:.. neopentyl y¢ol d]i_‘a rylate (Li Qt Acryl ate NP- A
(actur ed B BARTA RS AS co L1 4 BeRe oaRr pninbrstabra ey,
gzinge?(rzmgir?i ed,ijgéy)l at ¢, ((EAR(('EJ\II;L(1 I\ér%o AO Q?JJ actur esqjo:%/r OAC%)SE(% CLe'). / E'T’%.)
20 T]I?Qtz,466i)tr| 'lt:hyl1 élgginog‘l 5E[ Ehfgh?/l Eho 'hnet ( dh ?rt f:sf Zlf‘?{l%h .
manuf act ur - i 2- -1-[4-(ne i 0 en -2- norpholino
pr opan- | -o% (1 %@Egﬁefn%lnn atg%%tf gvée]fﬁ/ %?%Iélé%&%l a %gn%ht\é(irlnecal s K E.) 25
COVPARATI VE E&ﬂ%%é%%éi&ntﬁkéﬁé&ed” Table 1-1 shows the results of

those tests.



Conpositions were prepared in the sane manner as in Exanple 1-1 except that
raw materials of types as 43 identified in Table 1-2 were used in
conpositions as identified in Table 1- 21 The measurement of tensile shear
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TPO 2.0 Polynerization inhibitor (part by mss) MOP 0.1 0.1 0.1 0.1
Adhesi ve strength (MPa) 18.6 9.8 2.0 8.4 Period to renoval in not not 30 60
warm wat er at 80C renoved renoved (mn) Renoved state**) adhesive adhesive
resi due residue **) Adhesive residue: a cured resin of a composition
remai ned on a surface of glass, though glass was 44 separated. MATERI AL
USED MITEGVA: net hoxy tetraet hyl ene gl ycol42 nononet hacryl ate (NK Ester M 90G
manuf actured by SH N 5 NAKAMJURA CHEM CAL CO., LTD.) EXAWPLE 1-12 The
measur enent oPXRMREEFelzRehP Bohd strength and the renpving test were
carried out in the sane manner as in Exanple 1-1 except that the test
pi eces for the 10CPBREFIR4OPESHEERIPESPARE ABadiite M@ FRTETsiA% Whear
bond strength_were_prepared in such a nanner thai th conpositions were
made by diffeEEﬂ?Pégnﬁﬁ%seEFePHethﬁﬁoFBHomﬁﬁﬁFF? fi 6% ¥PESaBSr (D1) in
Exanples 1-1, 1-2 ,?nd 1-11 ag? t hey were used and cured by neans of a 15
curing appar at9€nbsf hgdlanreld ?oaé¥e§§rﬁi§§ﬁ r g8 FEMBCSdifadtur ed by
Fusi on WV Systgns lgc. under d&fferent
5 ldenti e 1-1.

1ied in Tab The measurement of tensile

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

10 Materials Used

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

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

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

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

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

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

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

Example 1-1 except that raw materials of types as



accurmul ated |ight quantities of 200, 500, 1000 and 4000 mlJ/cnez at a

wavel ength of 365 nm As a result, each conposition maintained good
adhesive strength in each 20 accunul ated quantity of |ight and showed good
removabi lity. Table 1-3 shows the results of those. 45 TABLE 1-3

Accumul ated irradiation Exanple No. 1-1 1-2 1-11 anmount (mJ/cne)
Adhesive 9 8 10.5 9.8 200 strength (MPa) ¥eriod to 73 79 45 renoval (nin)

Adhesive 500,11 3.13 2 11.3 ,sLrength %NPa% Reriod to 76 130 35 renoval

(min) Adhesi v T3-6 1% 113 Togo st'PERgPReEVPE) CREPPSE £6 5350 25

removal (m ) . Adheskyea10.9710:0 100 #000usLLGPOADE ER) cBRELRY o 35 8
shear bond strength and the removing test were carried

out in the same manner as in Example 1-1 for the

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

those.

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

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

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

60

TO-1429

40 40

PO-A 40

Other components
(parts by mass)

MTEGMA 70

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

BDK 10 10 1.5

TPO 2.0
Polymerization
inhibitor (part by
mass)

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

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

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

remained on a surface of glass, though glass was



Pyrex glass with 150 mmlength x 150 nrmwidth x 2 mm 5 thickness and the
bl ue. sheet glass used in Exanple 1-1 as dunmy gl ass were bonded with the
conposition prepared in Exanple 1-1 and the conposition was cured in the
same nmanner as in Exanple 1-1. Only the heat-resistant Pyrex glass portion
of the adhesive test piece was cut in the 10 size of 10 nm square by neans
of a dicing apparatus. Neither dropout nor |oss of the Pyrex glass occurred
during cutting, so as to denonstrate sati%factory processability wth good

chi ppi ng resi sstean%%te'&he adhesive test piece with the Pyrex glass portion
only 15 being Cif"Wasi'mersed in warmwater at 80C and the 46 entire

adhesi ve was i 0 mnutes. EXAMPLE 2-1 A conposition was prepared
by adding 2 pg’[r%?gégél’ng]ssﬁ of isopropyl alcohol (hereinafter abbreviated as

"IPA") 5 as the pﬂﬁGl\B—\f:Q%r}%tl%a rvo%ﬁﬁsgggy%@ygﬁs by mass of BDK as

t he phot opol ynmeri zation i part by mass of MDP as a

| oot b th I
Consi st ng. of "Epensrre i dridng Eeib e Hodtadiiics By Ry )
with a 10 %TD| ﬁ%%A%RﬁpngfﬁtMlgALatcd.ea%tmﬁqo having at | east one

oyl g

(rmeth)acry roup at a termnal ‘or in‘a side chain of the nolecule, 15

parts by mass gf as, the polyfunctional (nmeth)acrylate of (B2), 40
parts by mssﬁggﬁ%ﬁéhég as the nonofunctional (neth)acrylate of (C2) 15

other than (A2) afthd foadlibrich P % A6 IR Ssifda M iHd: st JORgERARNG CTEN! Of

tensil e shear bond strength and the renoving test were carri out using
the conpositiepe 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.



prepared. Table 2-1 shows the results of those. 47 HNE T r= ri
Lf2rl Si I Nri It NNNCOr -rO(NHWWN U OOLnOLf) Hd- CDr1
f

}i v I NHIt NNNNu -ri oNH44 4ro0o 0 [ EG ONOIf) "-1 0) r-1
1 NNHdd~NNHOHN-r1 0 .>ti r-1 44 44 4] rl r= 500 0 NO10 114 rl
4 H NNH144 NOmilw .ri O ri ri 4444 WO Ln OU OHIDE O1-1 ~NH
It_N HOOLrl rI OOWVE O O NOL!) ﬂ? OIDH4 44 NNHd~ NHOOH
-ri 0 a TABLE 1-3
Accumulated
irradiation Example No. 1-1 1-2 1-11
amount
(mJ/cm?)
Adhesive
500 strength (MPa) 9.8 10.5 9.8
Period to. 73 79 4c
removal (min)
Adhesive
. strength (MPa) 11.3 13.7 11.3
Period tol 7€ 130 36
removal (min)
Adhesive
. strength (MPa) 13.6 14.6 11.3
Period to' 53 150 o5
removal (min)
Adhesive
2000 strength (MPa) 10.9 10.0 10.6
Period to. 35 a8 6
removal (min)

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

15 Dbeing cut was immersed in warm water at 80°C and the



HW44 ;¢ 1J OEE- NHgqgzr (NOrl Od d, --1 0rd HW> 0 OLf) OIf)
OHNNTIi Si NNHd Nrl 00) m-ri OWV1I O mrl OEJ~J 10LOON
Nri Si -,i NNHd~NHONNG-rl oUH44 44 0a E Er=NOLn OLnN
HNU H40 NNHd~NHHNH44 44 (dU m W(U NEEOri OOIf) N
ODHOTri 401 NHNHHNTi O]

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 "IPAM)
5 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
10 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)
15 other than (A2) and (B2) and 25 parts by mass of M-101A.
The measurement of tensile shear bond strength and the
removing test were carried out using the composition

prepared. Table 2-1 shows the results of those.



J-) W

C (d aJ a)
~1J U QCL 1
UV 4AEHTL

2 to 2-21
except that
2 were used

|
Q

Q

(

J.

E

oH U |

£

5
-

‘sseTb JO 20IINS B WOIJ

‘onprsax

U YaTM WTTIJ ® JO WIOF SY3 UT pasocwsI uortlTtsodwod ® JO UTISSDI paind e :WIoy WITA (=«

LET-ENEN
EEF,

WIOJ
wiT3

WIoJ
WwriT3

WIOY
WTT3

WIOJ
wiT3y

WwIoJ
WTTZ

WwIoJ
Wity

WIOoJ
WTTJF

WwIOoJ
WTTI

WwIOoJ
WTT3

(x©3e3S poaowsy

0
0
i
10
+
Q
/Pl
TPl ¢
DI

6L

A4

0T

91

A4

(43

(44

Sc

0¢

(utw) Do08 3B I33EM WIEM
UT JeaAOwSI 03 POTIad

L°TT

e €T

9°0T

0'%T

B°6

0°'CT

Z'TT

9'TI

(edW) yabusais sATIssyUpY

)
QE
e}
AT
H wd =
48
in

) 3

T°0

T°0

T°0

T°0

T°0

T'0

T°0

T°0

ddnW
(ssew Aq 3xed)
IO3TCIYUT uoTjeziIswAiod

§ o U aa
o) —m——8
000 0]0)
4) E U] a)
T, o U |NJ
U——A
E NH
nner as
rapbre Z-|T a

0T

0T

0T

OT

0T

0T

0T

L06-1
OdlL

xAad
(ssew

Aq s3xed) xojeraTut
uotjeztaswAtodozoyd (zd)

LT
W
I

&)
|
Q +|N U
~Ari E aa|l10 a3asi

3
N U

EUf

4
=1

(D.8TT 03 €8 woay -d-q)
1oueaIng-u
(0,59 "d-q) ToueyisKW
(Do8L ~d’q) Toueyld
(Dozg ~d-q) vdal
jusuodwos (ZH)

~4 UU Hrl
qoald
dgnti T red

) Ey

b I |

4 al AAADO
) O mME m~+ 1
b 340 0 a)

|\(

Sc
ov

Sc
ov

Sc
o7

Sc
05 74

Sc
oy

ac
(057

14
057

514
(057

14
1057

YIOT-KW

6Z¥I-0OL
(ssew

Ag saxed) qusuodwod (ZD)

W

{
~t|aS H oy

Si

L\
L=
Ln
~
U=
)

16
w

pes &5

o

ST

ST

ST

ST

ST

ST

ST

ST

ST

¥89-d
(ssew

Aq saaed) jusuodwod (zd)

44 moO
E (D44 0 4 }i
A B
rt{4 o
D Ul
\Y;
T

&

0 )4

0 )4

0¢

0c

0}

0c

oc

0c

- 0¢

000C-dL
(sseu

Agq saxed) jusauodwod (ZVY)

9w o NOmMOTi
S her e brepafjed in|the same

i

‘ON a1dwexy

HN >+ R -~i

43 ((r-i
L".

do (dm aLJ 11 LJ LJ NO a 00 ri

;
-rl
4

HW
r oa -
x OT yp
>0

mNOa 04 NFI"&|of

O> (6 r-i

-rl

r-4 E OC Jg-at--
raw mat eri afs[ ot

4 Q a)

(6

Conposi tion
I n

Wr

T-¢ dTIVYL




5 conpositions as identified in Table 2-1 and Table 2-2. The nmeasurenent of
tensil e shear bond strength and the renoving test were carried out in the
sane manner as in Exanple 2-1, using the conpositions prepared. Table 2-1

and Table 2-2 show the results of those. 49 a) 11 NLn U rH LI) Oco N N
rrrr) ON'"Aro 0 OOrl NNOLI) dr to NONNT~rlI Nrl rl Ori nokE
Eri OmoO1Il) Nni7lri IU1O®IMWO-J-IV(44WM col COOEE
ri InO111 r_ri 04 W d~tr) NLf) N, -ri OO Nr-i HWWE ~1 N

ri NErGWw W%"”@Lﬁ)zﬁr‘fO%%lrl d d Nrl cOri OU N(NWWiJ

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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by Kyoeisha Chemical Co., Ltd.)

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

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

those.



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 sane manner 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 nass)
TE- 2000 (B2)conponent (parts by mass) B84 (C2)conponent (parts by

mass) TO 1429 M 101A 40 BZ IBX 60 30 (E2)conponent (parts by nmass) [|PA 2
Ot her conponef®BLEpares by mass) 2-HEMA 70 MIEGVA 100 70 Acryl oyl

nor pholine 100 30 (D2) phot opol yneri zation

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 statex*) 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



initiator (parts by mass) BDK 5 1.5 1.5 TPO 2.0 2.0 Pol ynerization
inhibitor (part by nmass) 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 renoval in not 30 30 60 not warmwater at
80C (m n) renoved renoved Renoved state**) adhesive adhesive adhesive

resi due residue residue **) Adhesive residue: a cured resin of a
conposition remained on a surface of gla$ though glass was separated.

MATERI AL USED 2- HENA: %-g%droxyeth | _nethacrylate 52 EXAVPLE 2-22 and
COVPARATI VE EXRVBIED® % Fh 2 asoh T1%F E PHE ¢R€ar bond strength and

the renovi ng test re carried out in the,sanme, manner as . in Ex | 2-1
except that the t cbie RERBNTFBERthat FERBULAqSPEST BRAG SE TERE HealHr ement

of tensile shear bond strength were pre argd i sucg a manner that the
Conposi tions FPEETTEEE Cort Yohpar aFT b FB B8 SQEPCMABEATART ¢ hey

were cured by neans of.a curin appar at us. usj ng, an. el ectrodel ess di scharge
lanp manuf actiit 1Np¥%s$b% Tﬁ%%ﬁgtgﬂﬁtlﬁgg,kﬁ%ﬁeplaF??eF8ﬁtLﬁﬁccunulated
ght guant it e i 20 % e #0%0ua P02 B AO0uTRESIPoR! £ 2nkSYE! RALD Of 365

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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r Ot N mOHI14 -1 rl 0z ~ae 00x uwuw d ID d I " d rl N 11
ad 0~ It 04 ES5 x 54 EXAWPLES 2-23 and 2-24 Test pieces for the renoving
test were prepared using the conmpositions 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 Pésults that satisfactory
renovability s exhibited at(fll the tenperatures. 55 owor- D 0 ) rn
KD 00 rn N H EXAMPLES 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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56 EXAMPLE 2-25 Pyrex glass with 150 mmx 150 mimx 2 mmt and the bl ue
sheet glass used in Exanple 1-1 as dummy gl ass were bonded with the
conposition in Exanple 2-1 and the 5 conposition was cured in the sane
manner as in Exanple 2- 1. Only the Pyrex glass portion of the adhesive test
pi ece was cut in the size of 10 mm square by neans of a dicing apparatus.
No dropping of the Pyrex glass occurred dus®ng cutting, so as to
denonstrate good 10 processability. The adhesive test piece with the Pyrex
gl ass portion ﬁﬁ%“"%ﬁ?n@‘@ét was i mersed in warmwater at 80C and the
entire adhesive was_renoved in 60 mnutes. In addition, ten cut test pieces

after removed wer eP¥FBXt FaaiSSy Wa&hedtdd ™ha b Am ahd tHEE bRk Hhiele 15
(the side tenpararily fixed with the conmposition) qof each cut test piece
was observed wiRHeansBpercalagscreedopd Exegnteadure 35 FEXFHLIE YAt He¥e chi p
portions of glass, and  to calculate an average val ue and a standard
devi ation therkpdedaliEhotbesRoMROsRE 1o8s dint Exagple 341 agd Nhey -1i Ln r-
rn ro0O, Lnm ~40¢ri N Na 0 v > _
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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ud ri c) Nd L(Im .r{d dO SCr-i bmt m UNQ Na co >i >
N-rl N-rl N-WO -WMzvrov MWU) ri }4ri }4ri NWEaEP,E wX O X o
X auawuwuw H58 COWARATIVE EXAMPLE 2-7 A hot-nelt type adhesive
(ADFI X A manufactured by N KKA SEIKO CO., LTD.) was heated to nelt at 90C,
to bond a 150 mMmmx 150 mMmmx 2 mt Pyrex gi5&ss and the blue 5 sheet gl ass

used in Exanple 1-1. Only the rex glass portion of the bonded test piece
was cut in theQQMﬁ§RﬁTIQ@)Eﬁﬁdg%ﬁu%é%w means of a dicing apparatus. No
dropping of the Pyrex glass occurred during cutting, so as to denonstrate
good processability* ekt pyeecaddgsive (BFIZJA magyfactured by
N- et hyl pyrrolidone solution for one day and then cut test pieces were
col lected. | n SHKKafEIERfHer, dsTH n) BR@Fpreabedstor malEuptt SN°GHi éces after
renoved were arbitrarily selected and the back side (the
bond a 150 mm x 150 mm x 2 mmt Pyrex glass and the blue
5 sheet glass used in Example 1-1. Only the Pyrex glass
portion of the bonded test piece was cut in the size of
10 mm square by means of a dicing apparatus. No dropping
of the Pyrex glass occurred during cutting, so as to
demonstrate good processability. The test piece was
10 immersed in an N-methylpyrrolidone solution for one day
and then cut test pieces were collected. In the same
manner as in Example 2-25, ten cut test pieces after
removed were arbitrarily selected and the back side (the
side temporarily fixed with the hot-melt type adhesive)
15 of each cut test piece was observed with an optical
microscope, to measure a maximum width of chip portions
of glass, and to calculate an average value and a
standard deviation thereof. Table 2-6 shows the results.
COMPARATIVE EXAMPLE 2-8
20 A 150 mm x 150 mm x 2 mmt Pyrex glass was bonded
with a UV-curable PET adhesive tape. Only the Pyrex
glass portion of the bonded test piece was cut in the
size of 10 mm square by means of a dicing apparatus. The
adhesive tape portion of the test piece was irradiated
25 with ultraviolet rays, to reduce the adhesive strength,

and then cut test pieces were collected. In the same

manner as in Example 2-25, ten cut test pieces after



side tenmporarily fixed with the hot-nelt type adhesive) 1s of each cut test
pi ece was observed with an optical mcroscope, to nmeasure a nmaxi mum w dth
of chip portions of glass, and to calculate an average val ue and a
standard devi ation thereof. Table 2-6 shows the results. COVPARATI VE
EXAMPLE 2-8 20 A 150 mm x 150 mm x 2 mmt rex glass was bonded wth a
WV- cur abl e PET adhesive tape. Only the Py gl ass portion of the bonded
test piece was cut ee@ the size ns. of a di.ci

b

appar at us. Ther S |‘Q’/eer?a?)’ébb‘b???%ﬂyo?ef%%g%gs?xﬁi E@s e P 1Pba 25
W th uItraonet s, tore g eskve safl a gt en_cut test
pi eces were coﬂ%%t %ﬁpcf]ﬁa]fjn }ég ? Xﬁl'é Ee 5Tt 8ACut test
p| eces after renpved. wer e arbl rarll lé ct ed gd e back side (the
si de t enpor arlﬁ/ f5%2% W?‘ﬁet‘ﬁ%saa}ﬁﬁgf Ve t‘éﬁ) § 8? 88 hea uP‘lFﬁgFCSPSCe was
observed with @nn?t'ca m[groscoe déﬁ rrgo Ogn ﬁ n
portions of gl RICHIY S o RATTY a‘f'% f;% P/gf: &°4Rd g ﬁﬁaara
d t th f 2-6 sho th
COVPARATI VE E?é?ev%i%%f@ting‘i%’-“g% v ?na%énso PPaRECoRERRRAPE 2-1 and
Co t I 2- d h d t he 10
cogp};g;?t: \(;ﬁs vvepgé) es]F ed5f ap\tlﬁ‘bqwssé: rﬁnérs(lalbﬂr#zn X 1enm L;SIrrgans of a

t fact db
Eusi on OV Gy S % %‘éﬁcééﬁ%%%’?% & %%ﬂﬂﬁﬂﬁﬁ ABUZ5%000  mis cne
at a wavel ength OfTﬁ?SﬁgglP%bQSE%EOﬂ@ g@t mﬁeegc_ti %lrllrded resin was

measur ed, and then

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}xlOO], and the results of the
calculation are shown in Table 2-7. It is clear from the
results that the composition of Example 2-1 is hardly
affected by cutting water used in processing because the
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.
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5C for 24 hours. Thereafter, the weight of each cured resin
A degree of swelling of each conposition was calculated in
th [degree of swelling (% ={(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 t® conposition of Exanple 2-1 is
tf@%§¥ $y$ting wat er used in processing because the 25 degree
S after immersed in water at 25C, as conpared with the

tions using the hydrophilic (meth)acrylate as in Conparative

TABLE 2-7 Conposition No 2-26
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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

1

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 "T0-1429") 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")

1

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.

1

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



of (A3), 40 parts by mass of n-acryl oyl oxyethyl hexahydrophthalim de

(TO 1429 manufactured by TOAGOSEI CO., LTD., hereinafter abbreviated as
"TO 1429") as the n-(nmeth)acryl oyl oxyal kyl hexahydrophthalimde 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-containihd (neth)acrylate and 20 parts by
mass of phenoxy ethyl acrylate (Light Acrylate 20 PO A manufactured by
Kyoei sha Chemi&iid eér;l\m@\{e nrTHafRaYing bl i dekeral TRty 483t he
(meth)acrylic 61 acid derivative nononer having the general formula (C3).
The neasur emeflo MR IREhQf I L2 rEhRah BoRAt ferenerdviRg £B8t were
carried out using the conpositions prepared. Table 3-1 shows the results of
those. 62 at LAMOViNg desk )were qairign |9yt |Wsing the¢ EORPQSIRLARN H O ul

-r~i Or WWW 0
prepared. Table 3-1 shows the results of those.
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mmw-H wEEaa.3 al _El_* N 63 EXAMPLES 3-2 TO 3-5 Conpositions
wer e prepared iﬁ%"@%ﬁg'@arﬂ?ep'a% in Exanple 3-1 except that raw

materials of types as o . .
yp %bmpos1tlons were prepared in the same manner as in

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

those.



identified in Table 3-1 were used in conpositions as 5 identified in Table
3-1. The neasurenent of tensile shear bond strength and the renoving test
were carried out in the same manner as in Exanple 3-1, using the
conpositions prepared. Table 3-1 shows the results of those. 10 MATERI ALS
USED EBECRYL 2001: wat er sol ubl e urethane acrylate (EBECRYL 2001

manuf act ured by Dai cel Ltd.) M %$200: 2- hydroxy- 3- phenoxypropyl
acryl ate (A S%O%pmanuf act ur ed by TOAGOSEI CO., LTD.) 15 COVPARATI VE
EXAMPLES 3- ositions were prepared in the sane manner as in
Exanpl e 3-1 @xﬁp@faﬁm Exdavmpbé erials of types as 3i-dentjifi®dain|Tabd e 3-2
wer e used |rNcg:orrp05|t| ons as identified in Tablje 3-2. The neasurenent of
tensile 20 égmﬁp FENgUT and the [enovi Ng [Test wWeTfg carri e out 1
t he sane ngn Qpar@§ 1i le 311, using the cgnpositiagns prepared. Tabl ¢
3-2 shows tfh Ilf ot hose| 64 _ TABLE 3-2 (Qonparatilve Exanplie 3-1 3-2
3.3 3-4 3-59 ss) L\>70008 25 5 5 (B3)
conponent (|pE#1ks EYMPRRENE TO 1429 10 70| 5
(parts by mass)
TO-1429 10 70 5
M-5300 55 5 5
PO-A 10 20 85
MTEGMA 70
Other components
Acryloyl
morpholine 100 30
(D3)
photopolymerization
initiator (parts by
mass)
BDK 1.5 1.5 1.5 1.5
TPO 2.0
Polymerization
inhibitor (part by
mass)
MDP 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 removal
in warm water at not not not 30 60
. removed | removed | removed
80°C (min)
Removed state**) - - - adhesive | adhesive
residue | residue

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

separated.

EXAMPLE 3-8
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



M 5300 55 55 PO A 10 20 85 MIEGVA 70 O her conponents Acryl oyl

nor phol i ne 100 30 (D3) photopol ynerization initiator (parts by mass) BDK
1.51.51.5 1.5 TPO 2.0 Polynerization inhibitor (part by mss) MOP 0.1
0.1 0.10.10.12 Adhesive strength 11.1 17.0 5.1 2.0 8.4 (MPa) Period to
removal in warmwater at remmot not not oved renoved renoved 30 60 80C (m n)
Renoved state**) - - - adhesive adhesive residue residue **) Adhesive
residue: a cured resin of a conposition ®emined on a surface of gl ass,

t hough gl ass was separated. 5 EXAMPLE 3-8 rex glass with 150 x 150 mm
x 2 mmt and t HETEITE SHe A HEETsHY Fhe Iﬁ%ﬁ%l'&‘g%ﬂﬁragsdwa@m§ Her e

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 1light 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.



bonded with the conposition in Exanple 3-1 and the 65 conposition was cured
in the sanme manner as in Exanple 3- 1. Only the Pyrex glass portion of the
adhesive test piece was cut in the size of 10 nmsquare by neans of a 5

di ci ng apparatus. Neither dropping nor |loss of the Pyrex glass occurred
during cutting, so as to denonstrate satisfactory processability with good
chipping resistance. The adhesive test pﬁ%%e with the Pyrex glass portion

Comved in 120 mntaee ERRotE TP KBeE Ry A Pria el B EAMEEE (Ton of
the present | e 6£8£n§a§oe%98.§£8£889rﬁﬁb§n BHEEEX b¥h¥'5FB@eOf I ts

conposi tion nd 15 cur VIisib t oF Ut ravi o rays, and the

cured resin thereel osheven2-bigb, adbe '¥8m§§5§995n "yt baul el Lag atfect ed

by cutting water t hus prOV| he effects of indicing
di spl acement  dyri, ng ££°8?§§h9§ QéléeHE”bﬁéléﬂdugéadhbybgbhébabag1% £8e.
menber excellent 1n dimenstonal accuracy urt hernore I's characterized

i that 1t edugesetheoaghestuenosb620gt Nahlir 0Hah EABLAGE ; Wbt Bayfapm vt er to

reduce the bondi ng strengt et ween nenbers or en a nenber and a jig,

thus enabling ?e@@@@?édt9nb€ﬂée§9£&yofegnf§§m %?oﬁhQrQEHBQr 'Ehb%ebg

industrially useful as an adhesive for tenporary fixation of optical

| enses, pr'S”Bpr@ééﬁy§m? §hé'§9§tw@éeé§ tﬁ@”%ﬁ@@@@%h@rwB%R%BQ&@Qyparﬁ§ and
SO on. 66 nce the nmethod for tenporaril I Xing a nenb

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.



according to the present invention uses the above- nentioned characteristic
conposition, it is unnecessary to use an organic solvent, which used to be
needed in the 5 conventional technol ogies, and the conposition can be
recovered in the formof a filmfroma nenber, thereby presenting the
feature of the excellent workability. By virtue of the characteristics, the
present invention is extremely useful fr@&mhthe industrial viewdoint. 10 The
entire disclosures of Japanese Patent Aﬁgl i cation No. 2005-110798 filed on
April 7, 2005, Japanese Patent Applica? MMRo. 2005-110799 filed on April
7, 2005 and Japanese Paten Appl L ca 2005 182 3?%; | ed on Mar ch 18,
2005 i ncl udi ngt t h& £8™BRE AT 61 a
i ncorporated h in by, referenc |n t hejr entl et| %/S
conposi tion Wh&tﬁ i cﬂ%ﬁ% aecflﬁi %yw{:‘bli‘rp?ltg? 5011?%)%&9 Ph) 8Eryl at e
wi th a nol ecular aﬁg(% t 500 a n ea met h) acryl oyl
group at a 5 t]e‘?arﬁvt\ﬁ orhei“ﬁlw sai‘rd gm%gﬁéaﬁrgfogglgrggp s
pol yfuncti gnal math Iate % rret ) acr iate ot?_ than said (Al)
and (B1), 3and t( o]trbp%l .%%ﬁ* n‘?‘trf' Fuls ﬁi fAposi ti on
according to C wher réA%% o] as er
sel ect ed frochalié’n%ﬁ DO s‘ yi ga%ﬁygag% Eﬁf}idl %nzmeghESFﬁ’ 8pFene and
their hydroge oducts EpéThe o] |t|on rding to daim1l or 2,
wherein (A),° afiﬁ (3 1a|?n‘§yg$§’; TBEPLSa

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



15 4. The conposition according to any one of Clains 1 to 3, conprising
from5 to 80 parts by mass of (Al), froml to 50 parts by nmass of (B1l),
from5 to 80 parts by mass of (C) and fromO0.1 to 20 parts by mass of
(D1). 5. A conmposition conprising (A2): a (nmeth)acrylate with 20 a

nol ecul ar wei ght of at |east 500 having at | east one (neth)acryloyl group
at a termnal or in a side chai n of a noléécul e, (B2): a pol yfunctional

nmet h) acryl at e, | at e ot he B2 D2
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9. An adhesive comprising the composition as defined in
10 any one of Claimg 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-(R,0)-R;



conposition. 11. A conposition conprising the following (A3), (B3) and (D3)
. 20 (A3): a urethane (neth)acrylate (B3): one or nore (nmeth)acrylic acid
derivative nononers selected fromthe group consisting of n- (neth)

acryl oyl oxyal kyl hexahydropht hal i m des, carboxyl group-containing
(meth)acrylates and (neth)acrylic acid 256gerivative nononers represented by
the general formula (C3) General Formula (C3): Z-O (RO p-R1L 69 wherein Z
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12. An adhesive comprising the composition as defined in
Claim 11.
13. A method for temporarily fixing a member comprising

10 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, thereby removing the cured adhesive.

15 14. A wmethod for temporarily fixing a member,
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,

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

15. A method for temporarily fixing a member,
characterized by comprising bonding the member with use

25 of the adhesive as defined in Claim 12, curing the



fix the nenber, processing the tenporarily fixed nmenber, 20 and i nmersing
the processed nenber in water to effect swelling thereof, thereby renoving
the cured adhesive in the formof a film 15. A nmethod for tenporarily
fixing a nenber, characterized by conprising bonding the nenber with use

25 of the adhesive as defined in Claim12, curing the 70 adhesive to
tenporarily fix the nenber, processing thé0 tenporarily fixed nenber, and

i mrersing the processed nenber in_water to effect swelling thereqf, thereby
renovi ng t he 2aR8ATYANESI FEMPRTEKE 1V ofAotPg fisfiers 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.





