DESCRI PTI ON CURABLE RESI N COWPCOSI TI ON, SURFACE- PROTECTI NG METHOD, TEMPORARY
FIXI NG METHOD AND REMOVI NG METHOD s TECHNI CAL FlI ELD The present invention
relates to a surface protective filmto protect a nenber to be processed in
processi ng of various nenbers frome.g. cutting wastes, io and a surface
protective film (hereinafter sonmetinmes referred to as "protective filnt')

for tenporary fixation to protect a portﬂon whi ch shoul d not be painted or

printed in painting or printing of %Eﬁs‘dﬁﬁlﬂf&be processed with e.g. an
ink. Further, it relates to a is curable resin conposition suitable for such

a filmand a nethod for protecting the surface of a nmenber to be processed
by using an adhesive conprising the curable resin conposition. More

specifical |y, iaBiias®fis 1 (OME I FRIA! Qi - AOIRIPAG RETEGHPVI NG @

protective filmcovering a nenb i'n prlocessing of ers

phot ocur abl e adhe5|%%Mﬁgﬁﬁg¥ﬂgﬁgfﬁc5M§¥h651ﬁﬁﬁﬂ%gﬁg¢fﬂb N @@r it relates

to a nethod for tenpor y fixing a nenber to be processed, ch

conpri sescbondi ng the nmenber to be processed to a 25 substrate, processing
t he nenber to be processed, and inmmersing the bonded portion in warm water
to renove thep@iNRAIPHOGYE thereby to recover the nenber to be 2
processed. BACKGROUND ART I n processing, particularly precision processing

such as cutting, f{d ehidger Pabdsthidy Al14eial cpl At 88rfadenl ds, al um num
sashes, plastic plates, sem conductor

protective film to protect a member to be processed in
processing of various members from e.g. cutting wastes,

10 and a surface protective film (hereinafter sometimes
referred to as “protective film”) for temporary fixation
to protect a portion which should not be painted or
printed in painting or printing of a member to be
processed with e.g. an ink. Further, it relates to a

15 curable resin composition suitable for such a film and a
method for protecting the surface of a member to be
processed by using an adhesive comprising the curable
resin composition.

More specifically, the present invention relates to a

20 method for removing a protective film covering a member
in processing of members, and a photocurable adhesive
suitable for such an application. Further, it relates to
a method for temporarily fixing a member to be processed,
which comprises bonding the member to be processed to a

25 substrate, processing the member to be processed, and

immersing the bonded portion in warm water to remove the

cured product thereby to recover the member to be



wafers, circuit boards, ceram cs, optical conponents such as glass and
quartz, and electric and electronic conponents such as sensors, a surface
protective filmto tenporarily protect conponents has been w dely used so
as 10 to prevent damage by cutting water, scars or contam nation by e.qg.
cutting wastes, or breakage, by covering _an already processed surface of a
menber to be processed and a functional rtion such as a circuit or a
sensor portig&bc%% siych a surface protective film a 1s pressure-sensitive
adhesi ve she &S Heen mai nly used. Further, in plating process enpl oyed
for a circui g Redhg ak@s a printed-wiring board, a pressure- sensitive
adhesi ve sheet cut 1 nto an optional shape, which is a protective materi al

Lo Prevent cont argngtlan 2R by, daleldnte i e hasbesnsed Ag 8 sk ng

material to a portion on ating 1s™n require cCiTcuit.
Further, in hii lectrj.c I 1 G, et inting and
various pri nt%?l(r%ls az%?é@&ﬁéﬁg’t géﬁmg@%o\%g |d§lr}ssq1plrﬁﬁ¥r)1g rreatSJhoFg'gé%gné’vari ous
i ndustrial produels..1sielhnas dalel s FuGh s Jaenl atsee%nﬁa%- cilpc%?éf scal es
on neasur%ng%}nstﬂuﬁénts and decordt#%hs.]1nrg'3 case where there is a

portion on whi:eh Rai RLINGIY LNl | MmNl [RAU L0, cPRSRU Ssasi ti ve

adhesive sheet is bonded to that portion and then painting or printing is

carried out. 5% HAWRMETnd RArE3Se LTS AW RSHHE SRIS AdyR: adhesive sheet
is used as a protective filmwhen a nenber to be processed is processed,

al ong with dewyicHeMEARGcHTHY aldHd Al | N Afr G st v d 6CEfh y&ars,
the bonding opération is conplicated and in addition, even a
temporarily protect components has been widely used so as
10 to prevent damage by cutting water, scars or
contamination by e.g. cutting wastes, or breakage, by
covering an already processed surface of a member to be
processed and a functional portion such as a circuit or a
sensor portion. As such a surface protective film, a
15 pressure-sensitive adhesive sheet has been mainly used.
Further, in plating process employed for a circuit
board such as a printed-wiring board, a pressure-
sensitive adhesive sheet cut into an optional shape,
which is a protective material to prevent contamination
20 by a plating liquid, has been used as a masking material
to a portion on which plating is not required on a
circuit.
Further, in addition to electric and electronic
components, painting and various printings are conducted
25 by various printing methods on various industrial

products, such as tablets such as nameplates and logos,

scales on measuring instruments and decorations. In a



10 slight displacenent of the bonding position may inpair the yield or the
desi gn properties of the products. Wien a conponent has recesses and
protrusions, the sheet cannot follow the recesses and protrusions and is
removed during processing, thus contam nating the nenber to be 1s processed
in sone cases. In addition, when a pressure- sensitive adhesive sheet which
has been cut to be fitted to the shape of* the nenber to be processed is to

be used. an gxpensive WL § S QOULed Lo SULALNG Shegl. . spch bei ng

di sadvant ageous "i n Vi ew cost order to°so probl ens,

separatel y fpoqya; Br §3SWe- SRARILWE a0RGING, NG . 3 JIASKI i gfnod has
tl e Ofs a

been studi ed;y Conprrsi ng coa a surfa menmber to ~ be processed with

an ultravi ol eheeur all & COMROSIS Lok §AANE AU, nemad Dl specfic

or gani ¢ sol vent or aqueous a solutton by scre ri ng, followed

by curing m%EqPﬁghﬁgggogggrquﬁ(ﬁﬁg_covering (Patent Docunents 1 to 3). 4
e

However, since thod enpl oys an aqueous al kali solution or an organic

sol vent, the clean (o] i ! is problematic
% HYWE, ¥ 0CE5 S, c%slzeﬁ?tﬂﬁéef&aa{ ?jfae%é AEL P

in view of working environnent. r, | case where the 5 surface of a

menber to be . phacesgedlas LiNesdd L0yl ?t'x'c}ée_ec%ix}é”'efiofng%ﬂ&q saolryﬁk%eeﬁcannot

sufficiently 1nfiltrate, whereby the protective filmcannot conp y be
renmoved, thug Calsi QR L. ig}des QUM T2 12RREANANE Govts 1 e Jreither to be
prpcessed._iooFurtEE%F maki ng apgéniconddcfzr maféﬁ or(%nfﬁg??éal conmponent
thin (herei ngfitgh 3QMBHIR FEdRbIRAS P Yedias, bagn carried out

by backgrinding wherein a circuit "surface of the waf'er or the optical
conmponent bonding operation is complicated and in addition, even a

10 slight displacement of the bonding position may impair
the yield or the design properties of the products. When
a component has recesses and protrusions, the sheet
cannot follow the recesses and protrusions and is removed
during processing, thus contaminating the member to be

15 processed in some cases. In addition, when a pressure-
sensitive adhesive sheet which has been cut to be fitted
to the shape of the member to be processed is to be used,
an expensive mold is required to cut the sheet, such
being disadvantageous in view of cost.

20 In order to solve these problems, separately from a
pressure-sensitive adhesive sheet, a masking method has
been studied, comprising coating a surface of a member to
be processed with an ultraviolet-curable composition
capable of being removed by a specific organic solvent or

25 aqueous alkali solution by screen printing, followed by
curing with ultraviolet rays for covering (Patent

Documents 1 to 3).



is protected with a surface protective sheet, and the is back side opposite
ta the circuit surface is ground. At present, the thickness of wafers is
usually 150 }imat the industrial |evel. However, further thinner wafers
have been desired. In a case where a wafer is nade thinner, a phenonenon
such that the ground side 20 (back side) Qas irregularities by the influence
of the recesses and protrusions on the ci‘rcuit surface, i.e. back transfer

[

of a circuit pat is.r rkakhe The ROl r occurs
i s explained asﬁﬁv{él\}oe\?\ré. %@rr%l ?,h%a mp_r efsC{scﬁr e- seo\r%sgl/_ta}rpyga es§| vazﬂgéﬁsurface
protective sBeelLesell ki B3ednies JdiFetd ceRPRdnd poldlda secesses
and protrusions of a circuit-on a sem conductor wafer. “Accordingly, a gap 5

(air pocket) i I b t iV : :C it surface,
and the mafefbﬁggﬁ%?% FFe%%pg%ﬂguB%g?ggﬁgﬁy%¥%§M§ﬁﬁgggbé&?§?%?ég#%ve | ayer)

at that regi@pkiNbeRAASMRESE .| SFIRERLN InbY gLkad|,Agreatnkhe 5 scribe
line (street) not Supported, the wafer noves in the vertical direction

bet ween ci r cuigtrdic@S oMial GietiB@ it HROPiRIcdsSLPMI LS and resul tingly,
the wafer is not ground in this region and becones thicker than the other

portion. On tihecQhNariRaRE, kRed G126 IWNYHA VRS @ Ao tl Qe it AL HSI ons

such as bunps, the wafer is furtherr ground and becones thinner at such a

region than tihgiiethel, Pahredy edld Yridglatr ithe rahay e RRRNOERRIL die NPt
probl emati ¢ when the thickness of the finished wafer is 150 pi'm or nore,

but 15 whenpeheewried, $hiuli kR8s iRARHrHEN A8 (RAMHL Wialdy appntdig-aaf er
is finished to have a thickness of 50 pmor below) or when protrusions on
the wafer cibguitheSweh®e® to be processed.
10 Further, making a semiconductor wafer or an optical
component thin (hereinafter sometime referred to as
“grinding”) has been carried out by backgrinding wherein
a circuit surface of the wafer or the optical component
is protected with a surface protective sheet, and the
15 back side opposite to the circuit surface is ground.
At present, the thickness of wafers is usually 150
um at the industrial level. However, further thinner
wafers have been desired. In a case where a wafer is
made thinner, a phenomenon such that the ground side
20 (back side) has irregularities by the influence of the
recesses and protrusions on the circuit surface, i.e.
back transfer of a circuit pattern is remarkable.
The reason why the back transfer occurs is explained
as follows. Namely, a pressure-sensitive adhesive
25 surface protective sheet presently used has limited

capability to follow recesses and protrusions of a

circuit on a semiconductor wafer. Accordingly, a gap



such as bunps are remarkably high (for exanple, 100 pmor nore), not only
the deflective strength of the wafer will 20 be remarkably | owered, but in a
worse situation, the wafer nmay be even broken during grinding. Further,
when the wafer is ground to make it thin at a level of 50 pim the cutout

of the edge of the wafer or infiltration of the grinding water into a space
between 25 the wafer and the surface protiective |ayer are problenatic. Thi s

is al so due t.Q.i ffi i.Qn f g et to the
edge of the %flrn%% ket urt 33%%%51%9 bvﬁ% eh‘he teag%%cé}\{)%% e %}?waf er
thin, on a %?1@ %qf}%%ttorsu"i%fa%re Whjeh é?%s,waff%xt he dCWlire §Uf ace,

protru5|ons }Vimor higher represented by bunps typlcal grindi ng

itself carri % %%Trtl%)& @?@H;_g s S8 C AiAUrfaRs % etq;a{e/e sheet is
Shventi on I'S usua

difficult. surface protective sheet sheet
conpri si ng ar%%'ﬂé’i‘ier frhef Eﬁé%h@leraﬁlg ﬁ\adédlﬂﬁ%vﬁy gﬁ}h%rdl% a %Uﬁ:fhéce

protective |layér on the polyner I'm material. The esivé'is designed to

have a | ow elgstine qur{ml&tti%e%q %tt Qfifld: R d N HEGRSESES ARLPT AL T USi ons
on the circuit surface. However, if thi's tendency is too significant, a

great stress pyid hdae Rl i d e B len WhisRiTte Shest,ii 5 & amy e by

peeling fromthe wafer, thus |eading to breakage. Accordingly, a protective

sheet 15 whi gymdd ike c‘%:?rﬁﬂxleyssré%ﬁ%\fﬁﬂ M ARSI ¥, awsrl@avsamlems deyvel oped,
wherein the adhesive is cured by irradiating Ww'th energy rays such as

ul traviol et wEEfier & Higelddd orPfardd e edvrls tthT@dcec ke aehesiwer f or ce
between the wafer and the protective sheet. However, the adhesive 20 | ayer

is too soft idorttidns ubgutBd athbRehbnde @h agkiaRe Rherehemnely the waf er may
be broken during
10 hard protrusions such as bumps, the wafer is further
ground and becomes thinner at such a region than the
other portion resultingly.
The above phenomenon is not problematic when the
thickness of the finished wafer is 150 um or more, but
15 when the wafer is thinner than 100 um (particularly when
the wafer is finished to have a thickness of 50 um or
below) or when protrusions on the wafer circuit surface
such as bumps are remarkably high (for example, 100 um or
more), not only the deflective strength of the wafer will
20 be remarkably lowered, but in a worse situation, the
wafer may be even broken during grinding.
Further, when the wafer is ground to make it thin at
a level of 50 um, the cutout of the edge of the wafer or
infiltration of the grinding water into a space between
25 the wafer and the surface protective layer are

problematic. This is also due to insufficient adhesion

of the surface protective sheet to the edge of the wafer.



grinding. Patent Document 4 discloses a wafer grinding nethod which

canpri ses bondi ng the above protective sheet which 25 will be easily
renoved by energy rays to a wafer on which a circuit is forned, curing the
adhesive layer with energy rays, and then carrying out backgrinding of the 7
waf er. However, the adhesive, which is not.a fluid, has insufficient
capability to follow the recesses and préirusions on the wafer circuit

surface. Furthghpdiat eilodepGumaNte 1R Hafdases @ pdkd®lte tWPer Sthin,

sem conductor surface protective sheet. A hot-nelt type sheet which is

nel ted by heal ng fimifldRMRA 0 YU apd crs s, fdlihd YoifOhiows the

recesses and protrusions on the circuit surface and exhibits excellent

grinding proRefid&s. iorddliSE SNt o apPRated! Yl d &6k 48 g%/ery tine

the tenperature exceeds the nelting point. A sem conductor wafer ter

bonded to a phRtRC! IS i he’irisiudy | it duderanes; dipadut by béngisg £f
bonding a filmto be used to fix a chipi.e. a die attachnent fiTm

(herei naf ter geanRidiRict eurthdd Bt LA Ve Whddt aist@prdpc@icformng a
metal filmby sputtering in sonme cases. Resultingly, such a defect may

occur that the protesivere: i SMERtshBfdce BEdEsct vS08B£aSES. uEUALDGr a
separately fromthe surface protective film a nethod has been studied to

protect a nemsiffett Cddridlidy of @xSBEnd ¥ Off Bn Oua ttatt 14 NOAN@ S48 Sa @ké & Iigle
processing, by coating the surface of a nenber with an ultraviolet- curable

adhesi ve whi dayesr s Wblsinfacde Spestiddtci s dadyer &0l tMedntpol phépwedlby curing
with ultraviolet rays for covering. However, since an organic solvent is
used, the 25 gdeanidly Strip asihe®ipld dal ddsianed ey dave a ableamddic
10 modulus so as to follow the recesses and protrusions on
the circuit surface. However, if this tendency is too
significant, a great stress will be applied to the wafer
when the sheet is removed by peeling from the wafer, thus
leading to breakage. Accordingly, a protective sheet
15 which will be easily removed by energy rays has been
developed, wherein the adhesive is cured by irradiating
with energy rays such as ultraviolet rays before peeling
of the sheet to reduce the adhesive force between the
wafer and the protective sheet. However, the adhesive
20 layer is too soft if it is uncured at the time of
grinding, whereby the wafer may be broken during
grinding.
Patent Document 4 discloses a wafer grinding method
which comprises bonding the above protective sheet which
25 will be easily removed by energy rays to a wafer on which

a circuit is formed, curing the adhesive layer with

energy rays, and then carrying out backgrinding of the



view of working environnment. Further, in the case of fine recesses and
pr.otrusions, the organic solvent cannot 8 sufficiently infiltrate to
conpletely renove the protective film thus causing problens in the outer
appearance of the menber to be processed. Patent Docunment 1: JP-A-59-051962
5 Patent Docunent 2: JP-A-01-234477 Pategt Document 3: JP-A-03-139573

Pat ent Docunent 4: JP-A-11-026406 Patent Docunent 5: JP-A-2000-038556 10

DI SCLOSURE O, FRE .| NYENILON, CBIECTSnT0: BE, AGROMRLE SHED: BY Firfs; KNVENE! ON I n

processing, particularly precision processing such as cutting, grinding or

polishing of jpBLAlFiRliaheS cafllbdd ityaltymaMsAHiRS rdledtdL Rpt es,
sem conductor wafers, is circuit boards, ceramcs, optical conponents such

as gl ass andrguailsd ondndnedet ag 3nNd i@lRGHr QRixE ponent s such as
sensors, a curable conposition suitable for protecting an already processed

surface of a memwirdHrbe paHLReTRRAMINE § WNCdd 1A s ROTHOMSUE N @ASe @
circuit or a 20 sensor portion, frominfiltration of cutting water or from

scars or £ongamikaniduttly Suetfa@el pridd MASKRS skt 8 Ar BBeviedcneiped
excellent in workability fromthe environmental viewpoint w thout adhesive

residue, in cheERVahith tikeneaved By PRitasd W fiddm fgomd heygrenbelg 25 to
be processed after processing, have been desired. Further, in order to

i mprove the @hawRsifQRAldidgsufadlows thaaEdssfd eind Widtis ibrh@wcur abl e
adhesive which 9 is hydrophobic, which has high adhesive strength and
whi ch i s excehleenti icuitelstagalrd iand iexhidtiars diasellegit grinding
properties. However, this sheet is repeatedly melted
10 every time the temperature exceeds the melting point.
A semiconductor wafer after bonded to a protective
sheet, usually undergoes heating in a step of bonding a
film to be used to fix a chip i.e. a die attachment film
(hereinafter sometimes referred to as “DAF”) or in a step
15 of forming a metal film by sputtering in some cases.
Resultingly, such a defect may occur that the protective
sheet is re-melted in some cases.
Further, separately from the surface protective
film, a method has been studied to protect a member to be
20 processed from e.g. cutting wastes during processing, by
coating the surface of a member with an ultraviolet-
curable adhesive which is soluble in a specific organic
solvent, followed by curing with ultraviolet rays for
covering. However, since an organic solvent is used, the
25 cleaning step is complicated, and there is a problem in

view of working environment. Further, in the case of

fine recesses and protrusions, the organic solvent cannot



desired. Particularly, in a case where a sem conductor wafer, an optica
canponent or the like is nmade thin by s backgrinding, a photocurable
adhesi ve having the above properties, which protects a circuit surface of a
wafer or a surface which should not be processed of an optical conponent,
has been eagerly desired. Further, a protective filmwhich protects, in 10
processi ng of the above-exenplified optical conponents or electric or

el ectroni ¢ coupERenkstIYC A 1380Y To Prlb12t SBMEINRfe Il SUrface of a
menber fron1i%?iltratio§pof cutting &%ter or fron1sgargaor cont am nati on by

e.g. cutting, Waglesvea AN etHue dddd s HAEUE NS thRe G nation by a
plating liquid used for a circuit board ™such as a printed wring board, and

further, a eWHARKENCRSIHF ¢HPRIMIAN dPhess YlREJuptection with favorable
wor kability, as a tenporary protective film suitable for masking at the

time of painting fytdHtd Bddigned of . Vi ousyidghusds i al products such as
tabl ets such as nanepl ates and | ogos, scales on neasuring instrunents and

decoratioas, in agdiddtomdamdectyi gpraelecito£  conponents, have been
desired. MEANS TO ACCOWPLI SH THE OBJECTS 25 The present inventors have

conduct ed st udi epdtentadiRueerithes ahnven opj ecissand as a result, nade the
follow ng findings and acconplished the present invention. 10 (a) The above

obj ects are achi euwgirity modmidiod wherein g pspsesd i ve fil m made of a
favorabl e curable resin conposition which is a material having sufficient

capability to fologwrithedsaaeasess antbotsousimss®s a 5 netal plate, a
sem conduct or wafer or an optical conponent, and which has sufficient
rigidity as a

10 DISCLOSURE OF THE INVENTION
OBJECTS TO BE ACCOMPLISHED BY THE INVENTION

In processing, particularly precision processing such
as cutting, grinding or polishing of metal plates, molds,
aluminum sashes, plastic plates, semiconductor wafers,

15 circuit boards, ceramics, optical components such as
glass and quartz, and electric and electronic components
such as sensors, a curable composition suitable for
protecting an already processed surface of a member to be
processed or a functional portion such as a circuit or a

20 sensor portion, from infiltration of cutting water or
from scars or contamination by e.g. cutting wastes, and a
removing method excellent in workability from the
environmental viewpoint without adhesive residue, in
removal of the covering protective film from the member

25 to be processed after processing, have been desired.

Further, in order to improve the dimensional accuracy

of a member after cutting, a photocurable adhesive which



protective filmfor processing and has high adhesive strength, is provided
on a nenber to be processed, the nenber to be processed is processed, a
sheet is bonded to 10 the surface of the nmenber to be processed and/or the
protective film and the nenber to be processed is separated fromthe
protective filmand the sheet, or the prgtective sheet is separated from
the nmenber to be processed and the sheet.” is (b) The above object is

achi eved by asCULARLEHEEIEN WhQFROSAl AN FOMRIHY NG & tiRIJVAGEN at e mononer
and a resin having a cycl opentadi ene skél eton as conponents, which is a

material havijhg chufifsi eikerll 1eaRakn il da@arfialikgw ith e dtRGeS RS Hitn
protrusions on a circuit surface 20 of a wafer "or an optical conponent and

which is a ¢erpes.i opabavenlasuifi eheat chkai dht¥eas aetiPBaEucRbLr the tine
of grinding. (c) A curable resin conposition conprising a specific

(met h) acryl aiva f@R)OERY dpt igWill aorent B frdee 13%Prie ertde/edid My or
processing of a nenber to be processed, such a conposition having a

speci fic yi spagkgyindkes apphotaidudalfe SEHReIVY iHiviRg RIsESidd®re and in 11
addition, when a protective filmnmade of such a curable resin conposition

is used, a nmpirbpertdrsyr aheeh padthetsw fdcedit auder 30 bavgrocessed,
which is capable of preventing scars or stain during processing of the

menber s to be pretessed ahdchl tshotlid mhoto wudrace gy et iate dpdiaawi | |
remai n unrenoved, can be provided. The present invention provides the
follow ng: (Etpmpoctienall éasedernt @eesilyt aediatedsur f ace protection,
conprising (A) a polyfunctional (neth)acrylate, (B) a 10 nonofunctional
(meth)acryl ate, audth€l,aar esiotehkadiveg fa lm which protects, in
10 processing of the above-exemplified optical components or
electric or electronic components such as sensors, such a
member or the surface of a member from infiltration of
cutting water or from scars or contamination by e.g.
cutting Wastes, a protective film which prevents
15 contamination by a plating liquid used for a circuit
board such as a printed wiring board, and further, a
curable resin composition for surface protection with
favorable workability, as a temporary protective film
suitable for masking at the time of painting or printing
20 of various industrial products such as tablets such as
nameplates and logos, scales on measuring instruments and
decorations, in addition to electric or electronic
components, have been desired.
MEANS TO ACCOMPLISH THE OBJECTS
25 The present inventors have conducted studies to

achieve the above objects and as a result, made the

following findings and accomplished the present invention.



cycl opent adi ene skel eton. (2) A curable resin conposition for surface
pr-otection, conprising (A a polyfunctional (neth)acrylate, (B) a

nonof unctional (nmeth)acrylate, (C) a resin having a 15 cycl opent adi ene
skel eton, and (D) a photopol ynmerization initiator. (3) A curable resin
conposition for surface protection, corrpﬁ]si ng (A) a pol yfunctional
(nmeth)acrylate, (B) a nonofunctional (nmeth)acrylate, (C) a resin having a

20 cycl opent adi eng) skgket@bve( BbjacRBOLeROLY-MRIEhE N a ittt or, and (E) a
pol ar organic solvent. (4) The curable resin conposition for surface

protection ageeednn@ prorRy:taRe @ lkh@adeows @El)fdwrable Whgraile (O has
an ester group or a hydroxyl group in its nolecule. 25 (5) A curable resin

conposi tion fesisuchbagpdsitdiectvhddh iGORPHatiadid A1F)haariHetdyfmidideaie havi ng
at |east one (neth)acryloyl group at the terminal or in the side chain 12
of its nol ecebpadidiltgvitg falloweettlecarasisghis ehdtptaasisid¥.of @ a

(nmeth)acrylate other than (F), and (D) a photopolynerization initiator. (6)
The curabte meshn gdmResi b Grridonsiudtate wafelreedd Gh optaicear ding to the
above (5), wherein (F) is at |east one nenber selected fromthe group
consi sting otompohghtt, adinenehipdl WHasoprudfe,c it adlyidiiagensat ed product  of
pol ybut adi ene or pol yi soprene. (7) The curable resin conposition for surface
protection ploaecaridiend itlm tilver ghove gHngrand®d )haaMiiicth fadlidweirvecont ai ns
(H an inorganic filler. (8) The curable resin conposition for surface
protection @&tcendithg tie phovildede ofi7)a mevdrex td e irasiddszd, (1He The
curabl e resin conposition for surface protection
member to be processed is processed, a sheet is bonded to
10 the surface of the member to be processed and/or the
protective film, and the member to be processed is
separated from the protective film and the sheet, or the
protective sheet is separated from the member to be
processed and the sheet.
15 (b) The above object is achieved by a curable resin
composition comprising a (meth)acrylate monomer and a
resin having a cyclopentadiene skeleton as components,
which is a material having sufficient capability to
follow the recesses and protrusions on a circuit surface
20 of a wafer or an optical component and which is a
composition having sufficient rigidity as a support at
the time of grinding.
(c) A curable resin composition comprising a specific
(meth)acrylate monomer is suitable as a surface
25 protective film for processing of a member to be

processed, such a composition having a specific viscosity

makes application of screen printing possible, and in



is according to any one of the above (1) to (8), wherein each of (A, (B),
(F) and (G is a hydrophobic (neth)acrylate. (10) The curable resin
conposition for surface protection according to the above (1), which
conprises from1l to 50 20 parts by nass of (A), from5 to 95 parts by nass
of (B), and fromO0.1 to 50 parts by nass 9f (©. (11) The curable resin
conposition for surface protection accor(]:h ng to the above (2), which

conprises frqydl tiQm0 wA (5 dPotBsSi W {iAm ddNSE LIS PakhSadYe MaSS of
(B), 25 fromO0.1 to 50 parts by nass of (C, and fromO0.1 to 20 parts by

mass of (D). delAn Hengdliahich riasiysLdMosidd iy fdr sprdieser Drgteksion 13
according to the above (3), which conprises from1l to 50 parts by nass of

(A, from5 tmSHhdqards dndass afo (B8 ,prddcuBdl 1 4191 &0 parésphyl dvss of
(©, from0.1 to 20 parts by mass of (D), and fromO0.5 to 10 parts by nass

of (B). s (1PrenttiHpHcaresdn SMosdir iy fgrosdsd age HF ot REtheRber
according to the above (5), which conprises from20 to 90 parts by mass of

(F), froms10 4o B masdesdnd asd wit @hiclnt faorfdcd pPoLc pavé SfDymmass
of (D). (14) The curable resin conposition for surface protection io

accordi ng t o willyl afen0ifn turerahsxed ( Had bd Prawriddd3), which has a
viscosity of at least 5,000 nPas. (15) An adhesive conprising the curable
resin conpositi oiThd @rexarftaceyerat ieni iprovbidedefi e df s Dl euyngne of the above
(1) to (4), (9), (10), (11), (12) and (13). 15 (16) A nenber to be
processed, haVingy awaleie praisctcaipod el curdat esuesace conposction, f or
surface protection as defined in any one of the above (1) to (14) provided
on its surfasmuprising (A) a polyfunctional (meth)acrylate, (B) a
10 monofunctional (meth)acrylate, and (C) a resin having a
cyclopentadiene skeleton.
(2) A curable resin composition for surface protection,
comprising (A) a polyfunctional (meth)acrylate, (B) a
monofunctional (meth)acrylate, (C) a resin having a
15 cyclopentadiene skeleton, and (D) a photopolymerization
initiator.
(3) A curable resin composition for surface protection,
comprising (A) a polyfunctional (meth)acrylate, (B) a
monofunctional (meth)acrylate, (C) a resin having a
20 cyclopentadiene skeleton, (D) a photopolymerization
initiator, and (E) a polar organic solvent.
(4) The curable resin composition for surface protection
according to any one of the above (1) to (3), wherein (C)
has an ester group or a hydroxyl group in its molecule.
25 (5) A curable resin composition for surface protection,

comprising (F) a (meth)acrylate having at least one

(meth)acryloyl group at the terminal or in the side chain



(17) A nethod for protecting the surface of a nmenber to 20 be processed,
whi ch conprises providing a protective film nade of a cured product of the
curable resin conposition for surface protection as defined in any one of
the above (1) to (14), on the surface of the nenber to be processed,
processi ng the nmenber to be processed, ang removing the 25 protective film
fromthe nmenber to be processed. (18) The fret hod f or protecting the surface

of 2 TEDT L2 e Baeessed aco0rdng, 1o ddie ANAKe (el WPl N M

the protective filmi's renove rom ocessed, a east

the protectivgfi I(r@)i S, i(mg%rhgf%%éjéﬁ&t\%rdr?e & 0f ?)blnnas&d 9%. 419) The

met hod for protécting the sur er to e processed according

t he above (1Eh%§%§§ht PR TUACTH N ﬂﬂ¥}1gggf¥mive filmis provided on the

surface of a 0 be processed by screen printing. (20) A nmethod for

tenporarily figxi g2 JRRAL LONe, Y, §&hn %f@&&ﬁéé ﬁ%ﬁb@@@iw the

menber to be 10 processed to a substrate by neans of t C e resin

conposi tign fQl.yyifRee Prafeeeld R ag ) definadip any aher ofeddie above (1)
to (14), curing the conposition, processing the nenber to be processed, and

i mrer sing t NgenfedC @34 B o] T AP WY &orffi Ali Y s 90C, thereby 15 to
renove a cured product of the curable Tesin conposition for surface

protection. ZhhumRikek f %1&2@3&&@ R eF tHBrddd il t M o aGOFPr i ses

providing a protective filmnma the curable Tresin conposition for
surface prot e igy ydutdefidird dm g2 aeenof the above (1) to (14) on the

surface of a nenber to be processed, processing the nenber to be
processed, ang ) afyidigddie peyigrtdonpdddtidn ofBt hdurface protection
10 according to the above (5) or (6), which further contains
(H) an inorganic filler.
(8) The curable resin composition for surface protection
according to the above (7), wherein (H) is silica.
(9) The curable resin composition for surface protection
15 according to any one of the above (1) to (8), wherein
each of (A), (B), (F) and (G) is a hydrophobic
(meth)acrylate.
(10) The curable resin composition for surface protection
according to the above (1), which comprises from 1 to 50
20 parts by mass of (A), from 5 to 95 parts by mass of (B),
and from 0.1 to 50 parts by mass of (C).
(11) The curable resin composition for surface protection
according to the above (2), which comprises from 1 to 50
parts by mass of (A), from 5 to 95 parts by mass of (B),
25 from 0.1 to 50 parts by mass of (C), and from 0.1 to 20
parts by mass of (D).

(12) The curable resin composition for surface protection



menber to be processed, wherein a sheet is bonded to the surface of the
menber to be processed and/or the 25 protective film and the nenber to be
processed is separated fromthe protective filmand the sheet, or the
protective filmis separated fromthe nenber to be 15 processed and the
sheet. (22) The nethod for renoving a proi;ctive filmaccording to the
above (21), wherein when the nenber to be ~processed is separated fromthe
protective fLLELIRI-GNE oS cHaee v%; (hgastli RIRAdELE dildnd & Prghght
rmwater. (2 Th

into contact wth e nethod for renoving a protective

filmaccordi ert;rrgobgpﬁla%go%% (2d), Frdeld) +oMeer ?a@:t@"% hegls banded to the

surface of the menb to be processed and/or the 10 protective fi m’ is a
pressure- sengibhyg ddResiye palieal b C ol Jend g SUhid af & and AN ive
| ayer formed on the substrate. (24) The method for renmoving a protective

filmaccordi thmfa%st be alm?ce a@B)Eroth ey & Rd AR | v, ey o (e, 15

sheet is an adhesive curable with energy rays. (25) The nethod for renoving

a protective (hishmmpecendiatde tr@dihe RPEditddDn Fod Zpfaheridtddteion
protective film and the sheet adhesive |ayer are conbined by irradiating

the sheet W tixceneriay iy the2@QUdEQES ,Ownfildn IS Hheomelhad fay

renmoving a protective filmof the present invention contributes to |abor
savi ng, ener gyrt$avyneghadid ofeduot,i Erd 1AP&IAY O HAHE RS P ased@y th a

conventional hot-nelt adhesive, since a protective film25 made of a curable
resin conposiahido® rick Phat @eurable e byt eadss gfonpmsition, i.e. it is cured
by active energy
(14) The curable resin composition for surface protection
10 according to any one of the above (5) to (9) and (13),
which has a viscosity of at least 5,000 mPa-s.
(15) An adhesive comprising the curable resin composition
for surface protection as defined in any one of the above
(1) to (4), (9), (10), (11), (12) and (13).
15 (16) A member to be processed, having a cured product of
the curable resin composition for surface protection as
defined in any one of the above (1) to (14) provided on
its surface.
(17) A method for protecting the surface of a member to
20 be processed, which comprises providing a protective film
made of a cured product of the curable resin composition
for surface protection as defined in any one of the above
(1) to (14), on the surface of the member to be processed,
processing the member to be processed, and removing the
25 protective film from the member to be processed.

(18) The method for protecting the surface of a member to

be processed according to the above (17), wherein when



rays such as visible light or ultraviolet rays. 16 Further, the protective
fi.l mmade of the curable resin conposition shows a high adhesive strength
wi t hout being influenced by e.g. cutting water used at the tinme of
processi ng, whereby it hardly causes displacenent 5 during processing of a

conponent, and it is capable of protecthgg the conponent frominfiltration
of cutting water or fromscars or contanination by e.g. cutting wastes. In

addi tion, "W tRef g30RElelitr 18 15P TR lorflydd T r o WRC kb B fitom the

menber to be proCessed after 10 processing, by bonding a sheet to the

surface of the, aRERel, @ NQJU0GeRS e ANY AN d e I AfLclmerddd Mn t he
renmoval is carried out easily w thout adhesive residue wth excellent

workability.WEQH¢Q%&efngﬁa@ RMeddowe filmhaving a specific is
conposition is used, by bringing the protective filminto contact with warm

water of at l@ast T3RCmeRddd FHraidnbt AR Rirflcdst DQembdre @shesi ve
strength will be Ilowered, and the bonding force between nenbers or between

a menber andpa jpiredidde deRATEngNeIERbdRe MEnbeir Wid) 20kerdnadily
recovered. Accordingly, it is not necessary to use an organic solvent which

i s expensi ve thehipehtiex t iRicd i nf Liampave qrd oMhitale ganeFadesom gas har nf ul
to the human body, as in the case of an adhesive used for a conventional

surface prot gebed fid Be ZrddddRey byt era@ihaed-irg- igxgel l ent in workability
since the sheet used is a pressure-sensitive adhesive sheet conprising an

adhesi ve | aygrohonmaetoidd b ddmicradily Rantimilamaenbdy asase where the
adhesi ve |l ayer of the sheet is an adhesive curable with energy rays, the
processed, which comprises bonding the member to be
10 processed to a substrate by means of the curable resin
composition for surface protection as defined in any one
of the above (1) to (14), curing the composition,
processing the member to be processed, and immersing the
processed member in warm water of at most 90°C, thereby
15 to remove a cured product of the curable resin
composition for surface protection.
(21) A method for removing a protective film, which
comprises providing a protective film made of the curable
resin composition for surface protection as defined in
20 any one of the above (1) to (14) on the surface of a
member to be processed, processing the member to be
processed, and removing the protective film from the
member to be processed, wherein a sheet is bonded to the
surface of the member to be processed and/or the
25 protective film, and the member to be processed is

separated from the protective film and the sheet, or the

protective film is separated from the member to be



adhesive force will decrease by irradiation with energy rays. Further,
si.nce the protective filmand the sheet 5 covering the nenber to be
processed are renoved as conbined, the nenber will be recovered wi thout
conplexity. Further, a curable resin conposition having a specific
preferred conposition provides excellent }gﬁmorkability since its cured
product swells when brought into contact With warmwater of at nost 90C

wher eby it %%Clé%sre%c%\hq e¢d nhe formof a filmfromthe nmenber. The
curable resin conposition for surface protection of the present invention

contributes t@ahel st by GRMAMRAY M UL ARG 00 ddeapergbion
time since it has a viscosity wth which screen printing is applicable, in

the preferreq 2bRdiRAS. (B5ST JMaE iEORHARRY NG G THE, IWENTI ON 20 In

the present invention, the curable resin conposition formng a protective

film conpri S?chc@ssasd RY WeHeld tnal £ {dwe it QI dd el & 1 &dB) £ AL e unied | onal

(meth)acryl a (© a resin having a cycl opentadi ene skeleton, and (D) a

phot opol yger ighaldton dthiitdaaitoiche2p e dtdRe tUsrY fPrpthegieurapie resin
conposition is a polyfunctional (neth)acrylate oligomer/polynmer having at

| east two (Midmaddtyhvadh P swaledr he termnals or in 18 the side chains
of the oligoner/polyner, or a nononer having at |east two (neth)acryl oyl

groups. As examl ahd hesterfd fidie Ralotfiunetd ghedt edtBrd) BLIY | 8¢ €ording
ol i goner/ pol yner may, for exanple, be 1,2- 5 polybutadi ene-term nated

ur et hane (netdy) atieyladdctre e20.) "ofE- 200" wHer'diRA-dHYShedmmdadd dres by
Nl PPON SODA CO., LTD.), a hydrogenated product of the above acrylate (e.g.
the surface of the member to be processed and/or the
10 protective film, is a pressure-sensitive adhesive sheet
comprising a substrate and an adhesive layer formed on
the substrate.
(24) The method for removing a protective film according
to the above (23), wherein the adhesive layer of the
15 sheet is an adhesive curable with energy rays.
(25) The method for removing a protective film according
to the above (23) or (24), wherein the protective film
and the sheet adhesive layer are combined by irradiating
the sheet with energy rays.
20 EFFECTS OF THE INVENTION
The method for removing a protective film of the
present invention contributes to labor saving, energy
saving and reduction in operation time as compared with a
conventional hot-melt adhesive, since a protective film
25 made of a curable resin composition is photocurable due

to its composition, i.e. it is cured by active energy

rays such as visible light or ultraviolet rays.



"TEAI - 1000" manufactured by NI PPON SODA CO., LTD.), 1, 4-

pal ybut adi ene-term nated urethane (neth)acrylate (e.g. 10 "BAC 45",
manuf act ured by OSAKA ORGANI C CHEM CAL | NDUSTRY LTD.),

pol yi soprene-term nated (neth)acryl ate, polyester urethane (neth)acryl ate,
pol yether urethane (nmeth)acrylate, polyester (meth)acrylate, or bis-A type
epoxy (nmeth)acrylate (e.g. "Biscoat #540" manufactured by is OSAKA ORGAN C

CHEM CAL | NDUSTR¥srHRer Ot heBipgxadc tMRre/ #'1 1ot cd 1 el by SEICMA
H GHPOLYMER CO., LTD.). Further, anong nononers having at |east two

(et h) acryl oe sGh0WRMmp o ikiilom GHARAla HIRIH )AHAH it s HESHYEL widhotor
exanpl e, be 1, 3-butylene glycol 20 di(neth)acrylate, 1, 4-butanedi ol

di (met h) acrylatieg iinflukexad ¢y d&.(Jretdacnyg alfed dsdnanediolt ime
di (nmet h)acryl ate, neopentyl glycol di(neth)acrylate, dicyclopentanyl

di (et h) acrylo#t @roderisivia, 2 whdndby [Aropanetiolcdumid)dicpl atdneiteopent yi
gl ycol -nodified 25 trinmethyl ol propane di(neth)acrylate, stearic acid-

nmodi fi ed pentieerividpiriddle sdiiagy Wt ,coHympy |8t i VieolcaghdIetdy acryl at e,
2,2-bis(4-(meth)acryloxy 19 di et hoxyphenyl) propane,

2, 2- bi s(4- ( MpirddaeityilneX \t hep rcappoHEian i Hdu Geitel tifa t oh b 5 (dat thixidp) acr yl oxy
t et raet hoxyphenyl ) propane. A trifunctional (neth)acrylate nononer may, for
s exanpl e, bevaterTeirhfreinprsapane dr idoreddniactyiat &wre.g. cutting
tris[(nmeth)acryl oxyethyl]isocyanurate. A tetrafunctional or
hi gher - f unct warzsales(.neth) addykdve, mnbmrespeyt tor téxamemevaie of the
di net hyl ol propane tetra(neth)acrylate, pentaerythritol tetra(neth)acrylate,
10 pent aer yt prictacetitvex f itlet rfa{forettheacrgnladte, to hoatasryddd idDier
pent a( met h) acryl ate or
10 processing, by bonding a sheet to the surface of the
member to be processed and/or the protective film, the
removal is carried out easily without adhesive residue
with excellent workability.
Further, when a protective film having a specific
15 composition is used, by bringing the protective film into
contact with warm water of at least 30°C, particularly
warm water of at most 90°C, the adhesive strength will be
lowered, and the bonding force between members or between
a member and a jig will decrease, whereby the member will
20 be readily recovered. Accordingly, it is not necessary
to use an organic solvent which is expensive, which is
highly flammable and which generates a gas harmful to the
human body, as in the case of an adhesive used for a
conventional surface protective film.
25 Further, the method is excellent in workability

since the sheet used is a pressure-sensitive adhesive

sheet comprising an adhesive layer formed on a substrate.



di pentaerythritol hexa(neth)acrylate. (A) to be used for the curable resin
caonposition is nore preferably hydrophobic. If it is water-soluble, a is
protective fil mnade of the curable resin conposition may swell by cutting
wat er during processing, to cause displacenment or renoving, infiltration of
cutting water, scars or contam nation bylg.g. cutting wastes and degrade
machi ni ng accuracy, such bei ng undesirable. However, it 20 may be

hydrophilic l@!&'r%?l%_utlf&%l@r Qteqt ided iHa P deOfa dile ixFeurlaaBJ@r r&Sidhe
conposition significantl'y swells or dissolves in part wth water. The

amount of (AxHeRtbg el fdiediRR CHra1& MBHH orf@RPPSIdYON i preferably
froml to 50 parts by mass, 25 nore preferably from5 to 40 parts by nass,

per 100 part gqHiRRS$ dcd RA 1t0tRlc @it ofi iA)d B dB)wi Mhedhd g s  at
| east 1 part by mass, the renpvability will  not 20 decrease, or f%e

protective fidapgradeyethehe suhabl eher pgbieceAR@siEL1AN aWd ket N the
filmform and when the anpbunt is at hobst 50 parts by mass, the initial

adhesi on Wi | locelridRL teRS et @ d o Prifiddgeantare Shoidikaaa®n curing. (B)
to be used for the curable resin conposition may, for exanple, be nethyl

(met h) acryl atemmatind, thHehteasy hatle, Hy apdoddmid wiathdet e, butyl
(meth)acryl ate, 2-ethyl hexyl (meth)acrylate, isooctyl 10 (neth)acryl ate,
i sodecyl (netdomparediatye, |auryl (neth)acrylate, stearyl (neth)acrylate,
phenyl (nmeth)acrylate, cyclohexyl (neth)acrylate, dicyclopentanyl
(meth)acryl ate, dneytHenpend enytabldretdy acrydnbeEs i th sy chopemd eayl oxyet hyl

(nmeth)acrylate, is isobornyl (nmeth)acrylate, nethoxyl ated cycl odecatriene

specific preferred composition provides excellent

10 workability since its cured product swells when brought
into contact with warm water of at most 90°C, whereby it
can be recovered in the form of a film from the member.

The curable resin composition for surface protection

of the present invention contributes to labor saving,

15 energy saving and reduction in operation time since it

has a viscosity with which screen printing is applicable,

in the preferred embodiments.

BEST MODE FOR CARRYING OUT THE INVENTION

20 In the present invention, the curable resin
composition forming a protective film comprises (A) a
polyfunctional (meth)acrylate, (B) a monofunctional
(meth)acrylate, (C) a resin having a cyclopentadiene
skeleton, and (D) a photopolymerization initiator.

25 (A) to be used for the curable resin composition is
a polyfunctional (meth)acrylate oligomer/polymer having

at least two (meth)acryloyl groups at the terminals or in



(meth)acryl ate, 2-hydroxyethyl (neth)acrylate, 2- hydroxypropyl
(neth)acryl ate, 3-hydroxypropyl (neth)acrylate, 4-hydroxybutyl
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, 2-hydroxy-3 20
phenoxypropyl (nmeth)acrylate, glycidyl (meth)acryl ate,

caprol actone-nodified tetrahydrofurfuryl th)acryl at e,
3-ch|oro-2-hydroxypropy| (meth)acrylate, NN di net hyl am noet hyl

(et ) acr vl e NMaIBLAHABNQSIM s JARLIASIMAL &.of ~DuicGHE0et hy!

(neth)acryl ate, 25 ethoxycarbonyl nethyl™ (meth)acryl ate, phenol ethyl ene

oxi de- modi fi g@aely At Q.edthenqld Z(ngyh)%tawl%ya_ idlgss hodi fied) acrylate,
phenol (4-nol ethyl"ene oxide-nodified) 21 “acrylate, par acuny!| phenol et hyl ene

oxide-nodified ad W.ainf1dwBidhanol &{@%@]&ﬁf%@f@@lﬂ fied acryl ate,

nonyl phenol (4-nol ethyl'ene oxi de-nodified) acrylate nonyl phenol (8- nol

et hyl ene oxi dee¥egidd§d)a taC Nl idjcthe 1y JHARMIN NG}, (FoB-dRimPIOPWENE, 2 -

oxi de-nodi fied) acrylate, 2-ethyl hexyl carbitol acrylate, ethyl ene

oxi de- modi f i @1 yPhithalileheaticd n(ifRitERGInd e ettitioneBXigles npdigied
succinic acid (nmeth)acrylate, trifluoroethyl (neth)acrylate, acrylic acid,

met hacrylic admd,2 o eidgy MrEaciit o dumErt ftd tthr& af hoxyrel sesmwred act one
nmono( et h) acryl ate, phthalic acid nmonohydroxyet hyl (rret h) acryl at e,

(meth)acryli emacid & mBfdrderda®id)Radadtoneitnd dBsiFo gedrpLIces nas 5. Or Nn-
(et h) acryl oyl oxyal kyl hexahydropht hal i m de. 15 Like (A), (B) to be used

for the curablmEaTesion o cagadiddtarrdd bypnea greN egcil yedwydropihopj c1,4f it is
wat er-sol ubl e, the protective filmmade of the curable resin conposition

may swel | by pelltyfoutg diceirey- thirmiinga t qaf anestarg  (nee tdaluseryll sipd acengnt  or
remvi r]g110 “BAC-45"”, manufactured by OSAKA ORGANIC CHEMICAL INDUSTRY
LTD.), polyisoprene-terminated (meth)acrylate, polyester
urethane (meth)acrylate, polyether urethane
(meth)acrylate, polyester (meth)acrylate, or bis-A type
epoxy (meth)acrylate (e.g. “Biscoat #540” manufactured by
15 OSAKA ORGANIC CHEMICAL INDUSTRY LTD., or “Biscoat VR-77”
manufactured by SHOWA HIGHPOLYMER CO., LTD.).
Further, among monomers having at least two
(meth)acryloyl groups, a bifunctional (meth)acrylate
monomer may, for example, be 1,3-butylene glycol
20 di(meth)acrylate, 1,4-butanediol di(meth)acrylate, 1,6-
hexadiol 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 glycol-modified
25 trimethylol propane di(meth)acrylate, stearic acid-

modified pentaerythritol diacrylate, polypropylene glycol

di (meth) acrylate, 2,2-bis(4-(meth)acryloxy



20 infiltration of cutting water, scars or contamnation by e.g. cutting
wgst es, and degrade machi ni ng accuracy, such being undesirable. However, it
may be hydrophilic unless the protective film made of the curable resin
conposition significantly swells or dissolves in part with water. 25 The
*amount of (B) to be used for the curable resin conposition is preferably
from5 to 95 parts by nmass, nore prefera%?y from1l0 to 80 parts by nass,

per 100 22 ar b ss.of the total amunt, of and .(B) Wien it is at
| east 5 part 18§ﬁﬁﬁégg%§¥#$nggﬁpern?ﬂ@é lsgéﬁg e%ﬁ?xﬁqﬁylgg%bbtained, and
when it is at t K mass, ~sufti.cient r asabi-lity will be
obt ai ned, s H§B§x§%§F82?9§%Og¥Pﬁlﬁ%dg’éF%ﬁﬁéiédpggkgaFgﬁlﬁxygonposition

wi Il be obtaj L0t i f, e adhesion to a netal surface can be
further inp?%ggaeg§ougphﬁkgpﬁ%%o E%ation wi th the above blend conposition

o 210\ B, PRORIELCHAN, DB Bl 0 U o D ecry! aroup

such as (neth)acryloyloxye acl e,

th ! h ' . di .2 t | t hyl
et mhar e JELARNEENY bet dnBRASRIE oLl 0 s (orklTRINAIE Ul oXyethy

(neth)acrylo¥%géﬁqh§¥h)8%%¥g%?égﬁﬁglggg 4¥%$Hf%tfghosphate. Further, in the

cQ
present inventio cura onposi tion r surface protection

conprising (F), &S%f%g?guggki I EOE%p%Fé@%%%?@%kQQOE%? u%&gﬂ?%§¥ﬁéﬂﬁ&9bly be

t
20 used, where t yacrylateé 1's into (F) a acryl ate

nav 07| SHSheBR, KIS DA A1 oul Al gl I (e 1
(G a tetra(meth)acrylate, pentaerythritol tetra(meth)acrylate,
10 pentaerythritolethoxy tetra(meth)acrylate,
dipentaerythritol penta(meth)acrylate or
dipentaerythritol hexa(meth)acrylate.
(A) to be used for the curable resin composition is
more preferably hydrophobic. If it is water-soluble, a
15 protective film made of the curable resin composition may
swell by cutting water during processing, to cause
displacement or removing, infiltration of cutting water,
scars or contamination by e.g. cutting wastes and degrade
machining accuracy, such being undesirable. However, it
20 may be hydrophilic unless the protective film made of the
curable resin composition significantly swells or
dissolves in part with water.
The amount of (A) to be used for the curable resin
composition is preferably from 1 to 50 parts by mass,
25 more preferably from 5 to 40 parts by mass, per 100 parts

by mass of the total amount of (A) and (B). When it is

at least 1 part by mass, the removability will not



(meth)acrylate other than (F). 25 Here, (F) nmay be a commercially avail abl e
pol yfunctional (neth)acrylate oligonmer/polyner exenplified for the above
(A). 23 The nol ecular weight of (F) is selected to be at |least 500 with a
view to obtaining a viscosity with which screen printing is possible. It is
not necessary to define the upper Iimt with a technol ogical viewpoint, s
but the curable resin conposition for surf@ce protection 1is preferably

liquid from the_ viewpoint  of r ility,...-and further, preferred is one
having a nol SEGTSPoRe: Sht Lot sl 05 1380 MRS, toendiShenhed s o ty

in th th t l.at I | ar. i f i

0L SLNeC O HEAgOUst e roanercolhe T S5 9Pl Ohl, Oord QR 15
lected f t i St | i_ene,. .pol.yi. d

celect ed 11 om ! ibedtouncarshebing L0y dsne ol Misaprene and |

cured pr oducgdﬂggglg?hwrﬁbln?tr %lrcr} Jaéecgﬂi%g%isqlt #pqargjyfsg;grﬁ fAG& protection

fromthe adheren ereinarter referre e renovability")

will be ig’rprgl@qnmg%etogﬁgﬁgi% product is imrersed in warmwater. In the

present invention itiom anount of (F) 20 is preferably from20 to

90 parts by nass, (tgﬁrﬁo BeehigEably f Fﬂ%}:)%ﬁg%gl%g)rg S RpBR9Ei dper 100

parts by nass of e total anount o en it is at east 20

parts by masg§g+SUuffd,Cicgtn MOy alidd iy, W de 13ned, a viscosity
Wi t h whi ch scraZZn pri nti ngis' 25 applhixlcab(lée Egr?c%?secu'ree. Further, if it

is at nost 9QnRaNES M JFRSS preffiabiddiny Mudy1 1Y, dspfyease due to the
VI Scosity I ncrease.
(meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl

10 (meth)acrylate, isodecyl (meth)acrylate, lauryl
(meth)acrylate, stearyl (meth)acrylate, phenyl
(meth)acrylate, cyclohexyl (meth)acrylate,
dicyclopentanyl (meth)acrylate, dicyclopentenyl
(meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate,

15 isobornyl (meth)acrylate, methoxylated cyclodecatriene
(meth) acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 4-hydroxybutyl (meth)acrylate,
tetrahydrofurfuryl (meth)acrylate, 2-hydroxy-3-

20 phenoxypropyl (meth)acrylate, glycidyl (meth)acrylate,
caprolactone-modified tetrahydrofurfuryl (meth)acrylate,
3-chloro-2-hydroxypropyl (meth)acrylate, N,N-
dimethylaminoethyl (meth)acrylate, N,N-diethylaminocethyl
(meth)acrylate, t-butylaminoethyl (meth)acrylate,

25 ethoxycarbonylmethyl (meth)acrylate, phenol ethylene

oxide-modified acrylate, phenol (2-mol ethylene oxide-

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



24 (F) is preferably hydrophobic. If it is water soluble, the cured product
of. the curable resin conposition for surface protection may swell or
dissolve in part during cutting, to cause displacenent and degrade 5
machi ni ng accuracy, such being undesirable. However, it may be hydrophilic
unl ess the cured product of the curable gsin conposition for surface
protection significantly swells or disso es in part with water. Further,

(G may be the. mmnefunchi.q H%ﬁg | e [gmﬁqgilfled for the
above (B), or ?qe poI%%tng?#Bég) met 3Mylate Tonomer I functional,
trifunctional, 9k 168l alipGhiRRMo1( RiHNAGY | Al B ded &XEAPI4dd ed for

t he above (A)aC he addition anné%t OFE%G to gé used in(?he present 1s

i nvention ispprefhefiallon flaQmoh0 dedyBQRA:S Y- REiSE 1 S eacxﬂfﬁatteé ably from
15 to 75 parts by mass, per 100 parts by nmass of the total amunt of (F)

and (G 11 i b5 1k8Shott ML) RAHA de TsSie IiRiMidd 2l s adhesion ey

decrease, and if it exceeds 80 parts by mass, the releasablllty may 20

decr ease. 5 The, adheHMb1t O 22 sRiAl G Wk e ld M¥ereq) Qe by using,
in conblngtlon mn?ﬁithe 3bove bIe%%QﬁﬁghpOS|tfbn of J'F)eand (G, a p%osphate

having a vi ngl«t@RAMREN 2 BiHHaEMy Kﬂﬁéﬂleéﬁyﬁbﬁ§;6¥ide -modified
(met h) acryl oyl oxyét hyl "aci d phosphate,” di butyl (met h) acryl oyl oxyet hyl

acid phosphai@thdinaet Weizr (REt))R6 e oatatyidndhasiiatged of phenyl 2 25
(meth) acryl oyl oxyet hyl phosphate or (neth)acryloyloxyethyl pol yet hyl ene
glycol acid sRhesSpfiat &cid (meth)acrylate, trifluoroethyl

(meth)acrylate, acrylic acid, methacrylic acid, maleic

10 acid, fumaric acid, w-carboxy-polycaprolactone
mono (meth)acrylate, phthalic acid monohydroxyethyl
(meth)acrylate, (meth)acrylic acid dimer, B-
(meth)acroyloxyethyl hydrogen succinate, or n-

(meth) acryloyloxyalkyl hexahydrophthalimide.

15 Like (A&), (B) to be used for the curable resin
composition is more preferably hydrophobic. If it is
water-soluble, the protective film made of the curable
resin composition may swell by cutting water during
processing, to cause displacement or removing,

20 infiltration of cutting water, scars or contamination by
e.g. cutting wastes, and degrade machining accuracy, such
being undesirable. However, it may be hydrophilic unless
the protective film made of the curable resin composition
significantly swells or dissolves in part with water.

25 The amount of (B) to be used for the curable resin

composition is preferably from 5 to 95 parts by mass,

more preferably from 10 to 80 parts by mass, per 100



Like (F), (G to be used in the present inventionis 5 nore preferably

hydr ophobic. If it is water-soluble, the protective film mde of the
curable resin conposition for surface protection my swell by cutting water
during processing, to cause displacenent or rennving, infiltration of
cutting water, scars or contam nation by %g cutting wastes, and degrade
machi ni ng accuracy, such being undesirab Fbmever it may be hydrophilic

unless the pr ChL Vv i f e I esihn itionofor
@CQE% %@igﬁfflgggﬁﬂg Qlot! %I add &f éﬂ aHyPEs)! |

surface protection y swells or ssolves In part mnth mater IS

The surface gyri:ng JRr 9Re 50?%§?% &@g%@g@)!mefﬁgieﬁalfﬁigﬁhlln

conbi nation wth the curable nposition for surface protection of

the present d]'Pl\é%riUnOQJfll(lc)oeao'b%%l'l'?ler@v'a'?ﬂi HeXe!iapent adi aResSked eton. (Q)
may, for exanple, be a petroleumresin produced 20 fron1cyc|opentad|ene

extract ed frgﬁ&%sc% hRGH 01 &F ildientC HAle SN i g wiPeCiyd Q?Adé/lné‘d,g
"Qui ntone 1700" i ntone 1500" or "Quintone 132 manuf actured by Z

CORPORATI N iR, of Qr XRRNG £ rMRAdORED + HO)c kbR Usadh,for the Curabl e
resin conposition may 25 be any resin so long as it has a cycl opent adi ene

skel eton, bulccRiRfARMRM Wi 1ANBNJIHG rR S Al fHNF PGk Mor@f from 50C to
200C, and nore preferred is one having a 26 nunber average nol ecul ar wei ght

(M) of from 300 g Gfhed ibryit@W Pinstd M+t dce Then WOUR rOhe£ C) to be used
for the curable resin conp05|t|on is preferably fromO0.5 to 50 parts by

nmass, 5 norgmpreiRIAY Idie, 1 itrD HhPadsS diY WSS N G Pastendy mass of
the total anount of (A and (B) Wien it is at least 0.5 part by nass, a
filmw il bedsp®ldtWdh@ft (A) and (B), a phosphate having a vinyl
10 group or a (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 or
15 (meth) acryloyloxyethyl polyethylene glycol acid
phosphate.
Further, in the present invention, a curable resin
composition for surface protection comprising (F), (G)
and (D) a photopolymerization initiator may suitably be
20 used, where the (meth)acrylate is classified into (F) a
(meth) acrylate having at least one (meth)acryloyl group
at the terminal or in the side chain of its molecule and
having a molecular weight of at least 500, and (G) a
(meth)acrylate other than (F).
25 Here, (F) may be a commercially available

polyfunctional (meth)acrylate oligomer/polymer

exemplified for the above (A).



adhesive residue, and when it is at nost 50 parts by nmass, sufficient
adhesion wll be obtained. 10 (D) to be used for the curable resin
conposition is incorporated in order to effect sensitization with active
energy rays such as visible light or ultraviolet rays to enhance the

phot ocuring property of the curable resin__conposition, and can be one of
various known 15 photopol yneri zati on initfators. Specifically, it may, for

exampl e, be benzgphenone on ..l L 081 WAl I 48 fenavle died L, del i yat i ve:

ant hraqui none or’its derivative; “benzoin a benzoin derivative such as

benzol n et YLagLN8ho BERFOLNLELIY L CHIRNs ien of & 20 dnanyly efichy, dhenzoi

i sobutyl etheéer enzyl di nethyl ketal; an enone “derivative such as

diethoxyacetgggggﬁgﬁriﬁEiﬁ'tiguE¥|%ﬁ%ﬁ%l°r9@C§EOﬂ§?n8E8éssar

2-di net hyl amn benzoat e, I 'met hyl am noet enzoatg,tgiphenyl

dijsul 11 de, ¢ Bee¥ant Qe .Bbebhalin;25 ot YALMeSLICHIRIY ARG

canphor qui none erivative such as 7, /-

d!OXObiCy§|Obétzt%kh%BE%BQE1¥%%3g0%$ oA £k Ehrface otection
di et hyl - 2, 3-di oxobi cycl o[ 2. 2. 1] hept ane- | - car boxy-2- bronoét hyl ester,

7. 7- 0 et Y| 52, B ool ONGhlid Zokhh AR AKionE 2 s er or

7, 7-di met hyl - -di oxobi €ycl o[ 2. 2. 1Thept ane-1-carboxylic s acid chloride; an

a-am no a'kYBBBBQQQ%hﬁﬁﬂi%@@f@%f@&”léﬂ%ne having a molecular weight
2-met hyl -1 -[ 4- (et hyl t hi o) phenyl ] - 2- nor phol 1 no propan-1- one or

2- benzyl - 2- digFe Ry h@@itna-olo, GhoMERRO IHHO RIGMH Jor RE@BIINGHy A &k acyl
phosphi ne oxi de derivative such as benzoyl diphenyl phosphi'ne oxi de,

2,4, 6-1ri met byhebenzyh) a%QXdiaF&fée!ﬂbﬂnoﬁr{&S.phiI‘H@ puildeu1BenzRYbht of _
di et hoxyphosphi ne oxide, 2,4,6-trinethyl benzoyl dinethoxyphenyl phosphine
10 (F) is more preferably from 1,000 to 50,000.

(F) is preferably at least one member selected from
the group consisting of polybutadiene, polyisoprene and
hydrogenated products of the former two, whereby the
removal nature of the cured product of the curable resin

15 composition for surface protection from the adherend
(hereinafter referred to simply as “the removability”)
will be improved when the cured product is immersed in
warm water.

In the present invention, the addition amount of (F)

20 1is preferably from 20 to 90 parts by mass, more
preferably from 25 to 85 parts by mass, per 100 parts by
mass of the total amount of (F) and (G). When it is at
least 20 parts by mass, sufficient removability will be
obtained, and a viscosity with which screen printing is

25 applicable can be secured. Further, if it is at most 90

parts by mass, workability will not decrease due to the

viscosity increase.



oxide or 2,4,6-trinethyl benzoyl diethoxyphenyl phosphine oxide. The

phot opol yneri zation initiators can be used alone or in conbination as a

m xture of two or nore of is them The addition amount of (D) to be used for
the curable resin conposition is preferably fromO0.1 to 20 parts by nass,
nore preferably from3 to 20 parts by nasg, per 100 parts by nmass of the
total amount of (A) and (B), or (F) 20 an 4(G) . Wien the anpbunt is at |east

0.1 t b vyl T d i t i ff act . ti th
o, TS ) A PSSRy Segahian 0 ol o6 i a1 1o Lhe

curing. On the ot e ‘ano I's at nos parts by nass, a

suf ficient cgg&ri%l[)eat %r@%ﬂ%@?ﬁ%&f‘& Ofsy%gﬂrﬁ}eé rféjsﬁ?‘ﬂodi ment is such

that (D) is adde y 25 at |east 3 parts Ich s rther preferred

in that the it : | t-h | §
J&@%&tlo@ﬁ RACUERS LW 3l & Jagaidless Qleid eodr pdr%%golve

irradiation level, the crosslinking degree of the 28 cure uct of the

curabl e resi QIPQJQ%QSi&dﬂQ;%b%@L%g,m@%aué@ i §PI AcsHEN aofg&ttﬁé%%wéng

cutting, and theé renovability isInproved. Further, 1t 1s certal

possible to develion Ry TRNSNAENQRS Y ddainddie AdNeS] vacidengt i of the

protective filmnade of the curable resin conposition is Iomered'mhen it
swel | s by confACt,MHyHMEHD AL &in1dYs Ui Nddd SrRAU& &F gagd ¢ solvent in

conbi nation with the ™ curable resin conposition conprising (A, (B, (C and

10 (D), or (Rurdtfde atkitDaoodilte dr keor (Flrfd&d g5l dcdasna boiling point

of at least 50C and at nost 130C. \Wen a pol ar organic solvent having a
boi | i ng poi Ntg i ik dritel ARAKE TANGe diSsHEIRLd eth pdrtd Swit®rea€ertainly

possi bl e to devel op a phenonenon such that 15 the adhesive strength of the
curable resin conm@siié®N (G) may be the monofunctional
10 (meth)acrylate monomer exemplified for the above (B), or
the polyfunctional (meth)acrylate monomer (bifunctional,
trifunctional or tetrafunctional (meth)acrylate monomer)
exemplified for the above (a).
The addition amount'of (G) to be used in the present
15 invention is preferably from 10 to 80 parts by mass, more
preferably from 15 to 75 parts by mass, per 100 parts by
mass of the total amount of (F) and (G). If it is less
than 10 parts by mass, the initial adhesion may decrease,
and if it exceeds 80 parts by mass, the releasability may
20 decrease.

The adhesion to a metal surface can be further
improved by using, in combination with the above blend
composition of (F) and (G), a phosphate having a vinyl
group or a (meth)acryl group, such as

25 (meth) acryloyloxyethyl acid phosphate, dibutyl 2-
(meth)acryloyloxyethyl acid phosphate, dioctyl 2-

(meth) acryloyloxyethyl phosphate, diphenyl 2-



after curing is lowered by contact with warmwater, such being desirable.
Such a pol ar organic solvent may, for exanple, be an alcohol, a ketone or
an ester. As a result of a study by 20 the present inventors, an alcohol is
preferably selected anong them The al cohol may, for exanple, be nethanol,
et hanol, n-propanol, isopropanol, n-butaggl, i sobut anol, secondary

butanol, tertiary butanol, n-anyl alcohol$~isoanyl 25 al cohol or 2-ethyl

but yl alcohouggéggggfyﬁggggn %Qﬁ@gtph%%?%%?légﬁrpropanol, i sopr opanol ,

n- but anol , i sobutano ary ano tertiary butanol, which has

a boi | ing poikcpl) 80418108 Yerkan pLa%ecria cpieetaricerd, And met hanol

et hanol , i sopropano r “n- bat ano nore-preferréd. Particularly
preferred i spghhanakor isopropanol, which has a boiling s point of not
hi gher than EOOC, which emits little odor and which is not designated as a

deleterious substange. r)Theddid il BN Und Brdsedt efifFH Yorf roan 0.5 to
30 parts by mass, nore preferably from1l to 20 parts by nmass, per 100 parts

by mass of th\%rteob%&%mw? gfyd(r&lﬂo%i%nd £B) i tof s(FhtardsbBunha, t Reecurabl e

resin comnposition. en it is at least 0.5 part by mass, releasability wll

be secured, ardrebenvil £ii3mnadRs b BRnRAIS Y dB%Sid RemPdH it Rin adiiesi on
w Il not decrease, and the cured product of the curable resin conposition

will be renmoyggfiaket B otiesthicdnMmagr Bwdln SFydeutita ig e tdhg-i5ipr age
stability, the curable resin conposition of the present invention my

contain a smphbcareunly,oftoa chRlsemeliiszaticementhidy trfimovilde, pol ynmeri zati on
i nhi bitor may, for exanple, be nethyl
infiltration of cutting water, scars or contamination by

10 e.g. cutting wastes, and degrade machining accuracy, such
being undesirable. However, it may be hydrophilic unless
the protective film made of the curable resin composition
for surface protection significantly swells or dissolves
in part with water.

15 The surface curing property can be further improved
by using, in combination with the curable resin
composition for surface protection of the present
invention, (C) a resin having a cyclopentadiene skeleton.

(C) may, for example, be a petroleum resin produced

20 from cyclopentadiene extracted from a C5 fraction as the
chief material. Specifically, e.g. “Quintone 1700",
“Quintone 1500” or “Quintone 1325”, manufactured by ZEON
CORPORATION may, for example, be mentioned.

(C) to be used for the curable resin composition may

25 be any resin so long as it has a cyclopentadiene

skeleton, but preferred is one having a softening point

of from 50°C to 200°C, and more preferred is one having a



20 hydr oqui none, hydroqui none, 2, 2-net hyl ene-bi s(4-net hyl - 6-
tertiary-butyl phenol), catechol, hydroqui none nononet hyl et her,
nonotertiary butyl hydroqui none, 2,5-ditertiary butyl hydroqui none,

p- benzoqui none, 2, 5-di phenyl - p- benzoqui none,
2,5-ditertiary-butyl-p-benzoqui none, picr%g 25 acid, citric acid,
phenot hi azi ne, tertiary-butyl catechol, Z-butyl-4-hydroxyanisole or

2, 6-diterti apymoast ﬂv&ﬁ@%leﬁﬁaﬂ_%%ﬁ%’nm&f dhes Roh YIRs | Zatd O
inhibitor to be used is preferably from0.001 to 3 parts by nass, nore

preferably fremfB.dl d0 HRAisithy. mass per 100 parts by mass of the total
amount of (A) and (B), or (F) and (G 5 in the curable resin conposition

When the amount ighatamd@asto. MOl Parbe bysd@Sbort fRe StQFaBCestabihity will
not decrease, and when it is at nost 3 parts by mass, the adhesion wll

not decrease,cqipbdifte FONRPPd Y LN, Deropr @Vent & ds § rem-bei g Hassr ed. 10
To the curable resin conposition of the present invention, ( an 1 norganic

filler may benadded-dfieraasid i to thes@bhoner & aspagd sy epEPMONEPL Bt s
depending wupon the application, particularly when it is used for e.qg.

screen printigigmdss (3 vy, tdtdl exasgme, obe(@N fxd dessucivias spherd cal
al um na, crushed al um na, nmagnesi um oxi de, beryllium oxide or titanium

oxi de, a nitrdtddedmh A onan By thdske, a sfilgomi i tié deobriedl Wit Ront
nitride, a carbide such as silicon carbide, a hydrated netal such as

al um num 20 dheaxivte s irdgnesdndn wiyeht okt des & nedet 50l pertsush as
copper, silver, iron, alumnumor nickel, a netal alloy filler such as
titanium a cards desuffiefend exdisacivraswi i dsensbodinadbon, silica such as
quartz, quartz gl ass,

10 (D) to be used for the curable resin composition is
incorporated in order to effect sensitization with active
energy rays such as visible light or ultraviolet rays to
enhance the photocuring property of the curable resin
composition, and can be one of various known

15 photopolymerization initiators.

Specifically, it may, for example, be benzophenone or
its derivative; benzyl or its derivative; anthraquinone
or its derivative; benzoin or a benzoin derivative such
as benzoin methyl ether, benzoin ethyl ether, benzoin

20 propyl ether, benzoin isobutyl ether or benzyl dimethyl
ketal; an acetophenone derivative such as
diethoxyacetophenone, or 4-t-butyltrichloroacetophenone;
2-dimethylaminoethyl benzoate, p-dimethylaminocethyl
benzoate, diphenyl disulfide, thioxanthone or their

25 derivatives; camphor quinone or a camphor quinone

derivative such as 7,7-dimethyl-2,3-

dioxobicyclo[2.2.1]lheptane-1-carboxylic acid, 7,7-



fused silica, spherical silica or funed silica, silica 25 sand, fersmanite,
cl.ay, talc, calciumcarbonate, glass beads or shiras bal oon. These
inorganic fillers nay be wused alone or in conbination of two or nore of
them 31 Among these inorganic fillers, preferred is silica considering
phot ocuring property of the curable resin__conposition for surface
protection, and nore preferred is dry method silica consi dering screen

printability S I nEtdy | ais, anong
silica pomdedl%lt%g,mmﬁ Bnéﬁnggév\%ﬁtc? car[E‘)}t(;nzeslu]l:Lé atgdrr%ée gys%% e203| l'ica
powder, a fu I T 7 8 tisAl-sidica powder and a funed silica
powder, a si???g%gfg g by 10 su ngtﬁﬁg S|I|con tetrachl oride to heat

deconp05|t|ogleObHQ%CQquchgggi£§¥ﬁkpge%éyy$ angﬁhdaéggg}t&pperature

at a | evel 000C” I'n the od silica groups are exposed

to the surface,0fyitReRArY &l 88 Sidkhey e Sid '1%é £1d OF SEAUGHM & 1 S

stable. 15 Further, in'the present |nvent|on ry nmethod silica nay be

a surfacestrgatigd &ﬂldxq@eobta@i Red ddhJTBKIKIA p l'ﬁrlcﬁ{@déh%\@esi%}{ £h the
surface of silica be hydrophobic by reactlon w th an organic S|I|con hal i de

or an al cohal ne3pyas 1t-q4rrqqiefah>11ft@u%¥ﬁlﬁaqﬁ;ﬁﬂdz irﬁbx*;!HHPl"rf‘o %:Qr

dispersibility. Such a dry nethod silica nay, or exanpl e AERCSIL
130", " AEROSLhe2Qf" 2 -} Lo 800t ny ARADR) 13 3 pﬁiqsi g2/ ( each
nanufactured by N PPON AERCSI L }LTD ), "Cab- C)Sl " (nanufaé%ﬁred by

G L. Cabot CefRahoned@ ;Fidie adl |a!CG_ﬂ ;(h'&iiﬂﬁfé 5:81H D Y3 00 401 FOT Sl W) ) 2 ST
"Fransi| 251" (manufactured by Farnsol). The above dry nethod silica is
used for gengedlzoyRUdRIRNYIN phdEifi i Goald N W ) & GRAHYI0 B&ROE] ti on
10 diphenyl phosphine oxide, benzoyl diethoxyphosphine
oxide, 2,4,6-trimethyl benzoyl dimethoxyphenyl phosphine
oxide or 2,4,6-trimethyl benzoyl diethoxyphenyl phosphine
oxide. The photopolymerization initiators can be used
alone or in combination as a mixture of two or more of
15 them.
The addition amount of (D) to be used for the curable
resin composition is preferably from 0.1 to 20 parts by
mass, more preferably from 3 to 20 parts by mass, per 100
parts by mass of the total amount of (A) and (B), or (F)
20 and (G). When the amount is at least 0.1 part by mass,
it is possible to obtain 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 obtained.
A more preferred embodiment is such that (D) is added by
25 at least 3 parts by mass, which is further preferred in

that the composition becomes curable regardless of the

light irradiation level, the crosslinking degree of the



32 or an adhesive, to increase the structural viscosity of the liquid to
prevent dripping, and addition of the dry nethod silica nmakes it easy to
achieve a viscosity with which screen printing is applicable. s The
viscosity of the curable resin conposition for surface protection of the
present invention is preferably at |east é,OOO nmPas. Wien it is at |east
5,000 nPas, no dripping will occur, and % favorable protective film wll

be obt ai ned. cl-olss piRiR RN ekt vudlarieatlstt, Wl ERam whenghy a more

, S
favorabl e protective filmw be obtain by scréen printing. Further, the

upper limt @fghkhe Yliose%'gtlﬁcieﬁmeilﬁi RS heatRd JRREMY NG AL he
pur pose of use of the curable resin conposition, Tand it 7I's preferably at

nost 2, 000, 00@¥Has i1 thhe sCasPr@fvelgs screen printing and it is preferably
at nost 100,000 nPas in the case of e.g. brush coating. Further, the

curabl e resin comR@siHdON iftori s WaGa nlff P i ofo toe,Lr&sent invention
may contain an additive, such as an el astoner of various type, e.g., 20

acryl rubber phenemdare SURPCLHAL 2y la@iNddiveeduladlditnef g ene rubber, a
solvent, an extender, a reinforcing material, a plasticizer, a thickener, a

dye, a pi gneplrotactiib@mFingt aadeniof ahd lanameUddit agfoit orsurd act ant,
within a range not to inpair the object of the present 25 invention. The

sheet to be uzmered WhRnPlieseile Ll &Y IcOhtat tORE t1E /MM St pipstrate and
an adhesive |ayer of e.g. a 33 rubber type adhesive such as natural rubber,

styrene- but agiigle (Eyblkepoliasolitigarane gdikkert, iirS Qumdigdtidierwith the
styrene-i soprene rubber bl ock copolyner or a styrene-
curable resin composition comprising (A), (B), (C) and
10 (D), or (F), (G) and (D), or the like.

(E) preferably has a boiling point of at least 50°C
and at most 130°C. When a polar organic solvent having a
boiling point within the above range is selected, it is
more certainly possible to develop a phenomenon such that

15 the adhesive strength of the curable resin composition
after curing is lowered by contact with warm water, such
being desirable.

Such a polar organic solvent may, for example, be an
alcohol, a ketone or an ester. As a result of a study by

20 the present inventors, an alcohol is preferably selected
among them.

The alcohol may, for example, be methanol, ethanol,
n-propanol, isopropanol, n-butanol, isobutanol, secondary
butanol, tertiary butanol, n-amyl alcohol, isoamyl

25 alcohol or 2-ethyl butyl alcohol.

Among them, methanol, ethanol, n-propanol,

isopropanol, n-butanol, isobutanol, secondary butanol or



but yrene bl ock copolynmer or an acrylic type, a silicone 5 type, a

pol yur et hane type or a pol yvinyl ether type adhesive, fornmed on the
substrate e.g. by coating or inpregnation, the substrate being e.g. paper
such as «craft paper, Japanese paper or crepe paper, cloth such as a single
or m xed woven fabric of e.g. rayon, cott% 10 gl ass, polyester or vinylon,
cloth made of e.g. spun polypropylene fibers, or a non-wven fabric of e.g.

rayon, pol ypﬂt‘é%'l%’i%n bR QR Cw@ﬁ'cﬁﬁama%e’a I?;QJM %’«%r pdnt QJ@Srﬁat HRdm@st i ¢
filmof e.g. cellophane, acetate, polyolefin such-as polyvinyl chloride,

Pol yet iyl ene i S 2Boky D1 gPYLEREr rRAl Yashehec RALKAC! caRLRA oot Nyl ene,

pol yet hyl ene terephthal ate 0 yimde, a rub éet of a single

subst ance or 1@0@9r>@tpuh@1ofoxengburt&walls mdREprHapene buhadiieng arulber,
but yrene rubber or pol ychl oroprene rubber, a foam of e.g. polyurethane, 20

pol yet hyl ene praifleylreldu e feit HR@IAS tor q@@pﬂwaﬁml O @ Ghad UPRI1i Pinqcrylic
rubber or a netal foil of e.g. alumnum copper or stainless steel.

So-cal | edsa Eﬁf%kﬂ%f'Hdt”%h@ﬁ%xs%%Bna%d%°bab%hleh ém%E%CKQ%tléno@QEes'Ve
film an adhesive sheet or "an adhesive tape nmay, for exanple, 25 be used.

Further, the asigapgiadhd ishedtodasAligpateld ldgnd etk lsd et iigs asubdtdiscad.
sheet - shaped one which can be bonded to 34 the surface of the nenber to be

processed, such ahe addierieiseiMduitt asthest)vei s heed f SO SfPemt hies above
support coated with an epoxy type, polyimde type or pol yurethane type
resin. 5 Anong tdaetshést salse ,bendisepriatdriadlyr e 1 itverd ipaxtpreferred is
a pressure-sensitive adhesive sheet conprising the above substrate and a
pressure- mass, per 100 parts by mass of the total amount of (A)
10 and (B), or (F) and (G) in the curable resin composition.
When it is at least 0.5 part by mass, releasability will
be secured, and when it is at most 30 parts by mass, the
initial adhesion will not decrease, and the cured product
of the curable resin composition will be removed in the
15 film form.
In order to improve the storage stability, the
curable resin composition of the present invention may
contain a small amount of a polymerization inhibitor.
The polymerization inhibitor may, for example, be methyl
20 hydroquinone, hydroquinone, 2,2-methylene-bis(4-methyl-6-
tertiary-butylphenol), catechol, hydroguinone monomethyl
ether, monotertiary butyl hydroquinone, 2,5-ditertiary
butyl hydroquinone, p-benzoquinone, 2,5-diphenyl-p-
benzoquinone, 2,5-ditertiary-butyl-p-benzoquinone, picric
25 acid, citric acid, phenothiazine, tertiary-butyl

catechol, 2-butyl-4-hydroxyanisole or 2,6-ditertiary-

butyl-p-cresol.



sensitive adhesive |layer of e.g. an acrylic copolyner, in view of easiness
of. bondi ng operation. 10 Further, the adhesive |ayer of the above sheet
preferably conprises an adhesive curable with energy rays, whereby the
sheet will be easily renmoved fromthe nenber to be processed, since the
adhesive force will be significantly redy&ed after irradiation with energy
rays. is Specifically, the sheet enploying such an adhesive curable with

energy rays may, thar ;eR! ef Q%eapﬂr§d&£iiéﬁ%%d”iﬁhfﬁ%ﬂ%Eiﬂ@ﬁﬂﬂ tape to be
used as an adhesive for fixing, at the tinme of grinding and/or cutting,

e.g. a circykkgbeargravehadsyarsoh ©0nonaker 30padtd 835 mdd,eindfrer ced epoxy
resin or a ceramc ich enploys, as the substrate, polyvinyl chloride or

pol yol efi n wWhireRekabliekabinvel yisteebeabkid bihdaaRovRshert daxtsi®y a sheet
that the substrate 1S expanded and pushed up upon irradiation wth energy

25 rays, andmhBe BENbee tothe BAmeuesSed SWghaas am)ai rd @hi pids (a)cked up
and is thereby separated. For exanple, the nenber to be processed is coated

With a proteghi ¥Be32urbhbll®) rasdna cdimpiosd thiape awhan aHbesi¥antohsfhxation is
bonded to the surface of the nenber to be processed coated with the

protective fikastandobhepaebel, maske tRocessedd $teMi A WEllt irfkg
apparatus such as a dicer. 5 Then, energy rays are applied to weaken the

adhesive foHeerehle,tapd whetxpandedataidsithe mRIFRES Hyo n&s proaressed is
pi cked up. The adhesive curable with energy rays conprises, as the main
conponent s, adpeessur @id@nsioti decadhesi,vambdee icompfosan iasr Warc eopol yner
and a conpound pol yneri zabl e by energy rays, and accordingly such an effect
w ||l al so beprevented from being uncured.
10 To the curable resin composition of the present
invention, (H) an inorganic filler may be added in
addition to the above respective components depending
upon the application, particularly when it is used for
e.g. screen printing.
15 (H) may, for example, be an oxide such as spherical
alumina, crushed alumina, magnesium oxide, beryllium
oxide or titanium oxide, a nitride such as boron nitride,
silicon nitride or aluminum nitride, a carbide such as
silicon carbide, a hydrated metal such as aluminum
20 hydroxide or magnesium hydroxide, a metal filler such as
copper, silver, iron, aluminum or nickel, a metal alloy
filler such as titanium, a carbide type filler such as
diamond or carbon, silica such as quartz, gquartz glass,
fused silica, spherical silica or fumed silica, silica
25 sand, fersmanite, clay, talc, calcium carbonate, glass

beads or shiras baloon. These inorganic fillers may be

used alone or in combination of two or more of them.



obtained that it is not troubl esonme to recover nenmbers since the sheet

be renoved together with the

conposi tion.
filmbefore
pr ocessi ng,

invention, after the above sheet is 20 b

and/ or the

the nmenber to

menber to be GeRSE L YRS SERY Fhsh

sheet, or the 25 protective filmcan be separated fromthe nenber to be

protective filmnade of the curable resin

can

15 The sheet nay be prelimnarily bonded to the protective

processing, or it may be bonded to the protective film aft
dependi ng upon the manner ofagrocessing. In the present

i il : .oprd.at e e, 1S; ied to
%g;ten%ctehve%ef ildBr A 1P RTARM AL T;%@rﬁrnxfdéatese > PRel

processed, the protective

processed and e Siaedn £HIe RIESRY #ﬂB‘é‘éHdiQSh,pra{H’d desrd gEI A0 9ris

removi ng 36

a protective film which conprises providing a protective

made of a curghl Gdi@ld) SAMRRS I U P SWIAE G r it &b TEIBES hl?i&?

processed, processing the nenber to be processed and renoving the

protective fijlanddamt Re S ng@ker to be processed, wherein a sheet is bonded
to the surface of the nenber to be processed and/or the protective fi

and the menber torhe PFHPGRSSESH I$i1 SePaA At %&g@%ii@:@@é@&éw? filmand

the sheet, or the protective filmis separate

processed anddmirshegle WAGERY ddibdrd dheh Lferdsadampdident pfat he

present invention, to separate the nenber to be processed from the

er

ded to the nenber to be processed

e.g.

sheet, whereby the
dr@mdhe fu atgchive fddqmand the

film

| m

fromthe nenber to be 10

protective fiddnid theuheetsilatcd gasiddihe a ipheetdae di11ed spdr@eght into
contact with warmwater is so that the protective filmwll swell and be
sof t ened. and a fumed silica powder, a silica produced by

10

15

subjecting silicon tetrachloride to heat decomposition in
the presence of hydrogen and oxygen at a high temperature
at a level of 1,000°C. In the dry method silica, silanol
groups are exposed to the surface of the particles since
the silica interior structure is stable.

Further, in the present invention, the dry method
silica may be a surface-treated silica obtained by making
silanol groups present on the surface of silica be

hydrophobic by reaction with an organic silicon halide or

" an alcohol, so as to modify the surface and to improve

20

25

dispersibility. Such a dry method silica may, for
example, be “AEROSIL 130”7, "“AEROSIL 200", “AEROSIL 300”7,
“"AEROSIL 380”, “AEROSIL R972” (each manufactured by
NIPPON AEROSIL CO., LTD.), “Cab-0-Sil” (manufactured by
G.L. Cabot Corp.), “DC Fine Silica” (manufactured by Dow
Corning) or “Fransil 251” (manufactured by Farnsol).

The above dry method silica is used for general

purpose, in a case of coating with a coating composition



Thus, in a case where a sheet is bonded to the protective film the
protective filmwll be conbined with the sheet and easily renoved, and the
menber to be processed will easily be recovered, such being excellent in
wor kability. 20 Further, the present invention provides the follow ng

met hod for tenporarily fixing a nmenber to_be processed. Nanely, a nethod
for tenporarily fixing a nenber, which cggprises bondi ng a nenber to be

processed to.3 23 %mtsrigteﬁ b, Means Qfe e GHLARGLLSIy SQIPAS) ton which

| oses the adhesive stren upon contact wth warmwater of at ‘nost 90C,

curing the cygabhe L8 1L i QfY ri%éddtmog@ﬂéiyoﬁia%tm‘e @gaper, then

processing the tenporarily fixed ne I mersing the processed nenber

together withlheSUNSLrAl ddided SQUIdLY, Ith R WAL QS EMMY &, ie cured
adhesi ve, mhef%by variéhs S né%bers éﬁg% as optf%al n@ﬁ%ers cdn be processed

with high myghidh R REGHACH: Wd hautadisie &fpah, organi ¢ sol vent. According
to a preferred enbodi nent "of the present invention, at the tine of renoving

the nmenbeg, the cuyed ;dbProdust Ole therpT @bkes 1:2SEBnEOEPOSEA| PHri S
brought into contact with warmwater of at nost 90C to swell and is renoved

in the form @@ fdd Phdtmadivh mdhale paIERY idventsi HOSS: BhetOrHbiwi N an
effect of excellent workability. In the tenporary fixation nmethod of the

present 15 ipyentdsat Hwddennsse of waenadhesisvatmadaf o wocwmble resin
conposition of the present invention, it is possible to certainly obtain

the above ef frﬁﬁtdrigjgaitrfge WArnes s My edtd o, £ 445 851 Mg Fo wed i ve apPIRPri at el y
heated to at nost Cis preferred in

will be obtained. It is more preferably at least 10,000

10 mPa-s, whereby a more favorable protective film will be
obtained by screen printing. Further, the upper limit of
the viscosity is suitably selected depending upon the
purpose of use of the curable resin composition, and it
is preferably at most 2,000,000 mPa-s in the case of

15 screen printing and it is preferably at most 100,000
mPa-s in the case of e.g. brush coating.

Further, the curable resin composition for surface

protection of the present invention may contain an
additive, such as an elastomer of various type, e.g.,

20 acryl rubber, urethane rubber or acrylonitrile-butadiene-
styrene rubber, 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,
within a range not to impair the object of the present

25 invention.

The sheet to be used in the present invention is one

comprising a substrate and an adhesive layer of e.g. a



20 ternms of productivity because the renovability is thereby achieved in a
short period of time. The tenperature of the warmwater is from30 to 90C,
preferably from40 to 80C Use of warmwater is preferred because the 25
protective fil mnade of the curable resin conposition wll swell or be
softened a little in a short period of %ge wher eby after bonding the
sheet to the protective 38 film the protective filmin the formof a film

S L SOmDE ned kb, bepshenh ande eunyed o agethan. BB NAY A i ngi ng the

protective filmand into contact s not parti y limted.

Ei ther s net Ba@aa&ehmgﬁbag t e R ‘E’gﬁf nf0 P HROCE S g;@ei?gel IAGUE  a

protective filmprovided thereon or 'y the protectl Inlportlon in

warm wat er, and. LRen;uepding 3ueRes! p1¥ck dIPRNRNAR Oy MRS/ A Nenber to
be processed h 5lng t% B protegt?we fl|ﬁlpr8§Fh thé?eon and havi ng a sheet

i 0 bonded th%h%&?enle”b‘l’%'&:@ VRS ymERY e o rflalc%qqc By pd, e@‘@ﬂ&éch‘r’e sheet
after inmersion’in warmwater, the nember to be processed will be nore

easily separatpd, fropb1 @ RHALACkhYR bl W ¥ fNeakeeer erﬁéﬁe protective

film will be'nore easily separated fromthe nénber to be is processed and

the sheet. |RpghbeiReeseRrmeayent it®R 3Rttt rértg;teq‘ot o \dtidg dmde of a
curabl e resin conp05|t|on conprising (A a polyfunctional (rmeth)acrylate,

(B) a monofug g&@%ﬂhtlemet RhaC i alt®ateCbed e d .}y hpdhd audte!apent adi ene
20 skel eton an a phot opol ymeri zation initiator, is preferred because

it is pOSSleQaEQ @be%lnUﬁp@%éﬁéTﬁdﬁér<5F(EHEﬁg ﬁdﬁéﬂfﬂﬁﬂﬁﬂﬂﬁbu&ﬂ”é$er
use of a protective filmmde of a curable resin conposition further
a single or mixed woven fabric of e.g. rayon, cotton,

10 glass, polyester or vinylon, cloth made of e.g. spun
polypropylene fibers, or a non-woven fabric of e.g.
rayon, polypropylene, aromatic polyamide, polyester or
glass, a plastic film of e.g. cellophane, acetate,
polyolefin such as polyvinyl chloride, polyethylene or

15 polypropylene, polyester, polytetrafluoroethylene,
polyethylene terephthalate (PET) or polyimide, a rubber
sheet of a single substance or a mixture of e.g. natural
rubber, styrene butadiene rubber, butyrene rubber or
polychloroprene rubber, a foam of e.g. polyurethane,

20 polyethylene, butyl rubber, polystyrene, polychloroprene
rubber or acrylic rubber or a metal foil of e.g.
aluminum, copper or stainless steel. So-called a marking
film tape such as a label or a sticker, an adhesive film,
an adhesive sheet or an adhesive tape may, for example,

25 be used.

Further, the shape and the form are not limited so

long as it is a sheet-shaped one which can be bonded to



containing (E) a polar organic solvent is nore preferred. 25 By bringing the
protective filmnmade of the curable resin conposition of the present
invention into contact wth warmwater, the residual stress in curing is 39
rel eased, whereby the adhesive strength will be reduced, and particularly

t he vapor pressure of (E) a polar organig sol vent functions together with a
renmovi ng force thereby enabling the prot ¢tive filmto be easily renoved 5

in the form alfi |H%ﬁ?g t QRessedy esent
invention, t%fgeng’tdeljrfi@a_ergg :ég% nen err t?)oq%e&{ enporari yé]?:l}il(g% gi{hd t he _
substrate is t@l%trmo%%ftteiglaﬂnaardﬁééi'x}@ (81l e tANbridY 8 G5 & g el e @ohiesi ve i's

an ul traviol et-curable esive, the nenmber and the 10 substrate are

preferably made Qg &1\ rANYPd) 9 pdRigS1Alni de ARl EH 0 pSURD- SRl ghd al s

i nclude crystal nenbers, glass nenbers, plastic nenbers and wafers. The
tenporary fi&@gémyégiﬁumlof the present invention can be applied to
tenporary fixation in is processing of e.g. glass |enses, plastic |enses,

wafers apd optiGaloh Skse Mddtd ashasd (&d hen mebogrofepsi ng the adhesive

in the tenporary fixXation nethod, assum ng a case ere a photocurable

adhesi ve i s uspAmAS de pdirsing fOra Al &erpdh APRL Opih&d Byanount  of
the adhesive is applied to one of or both sides of the nenber to be fixed

or the substdret RMprMiSinY &Hd HBow! UBIvHtd &ind aySpPdSsupPplied to the
adhesive to the nenber or the substrate, to cure the photocurabl e adhesive

to tenporarilgeddt itthe adedBrdaayehelt 4 ke taimadayily dopetym@apeini s
subjected to processing such as cutting, grinding, polishing or
view of easiness of bonding operation.

10 Further, the adhesive layer of the above sheet
preferably comprises an adhesive curable with energy
rays, whereby the sheet will be easily removed from the
member to be processed, since the adhesive force will be
significantly reduced after irradiation with energy rays.

15 Specifically, the sheet employing such an adhesive
curable with energy rays may, for example, be a dicing
tape or a backgrinding tape to be used as an adhesive for
fixing, at the time of grinding and/or cutting, e.g. a
circuit board such as a silicon wafer or a glass-

20 reinforced epoxy resin or a ceramic which employs, as the
substrate, polyvinyl chloride or polyolefin which is
relatively stretchable.

The above sheet is such a sheet that the substrate
is expanded and pushed up upon irradiation with energy

25 rays, and the member to be processed such as an aimed
chip is picked up and is thereby separated. For example,

the member to be processed is coated with a protective



40 drilling into a desired shape, and then the nenber is imersed in water
pr.ef erably warm water, whereby the cured product of the adhesive can be
renoved fromthe nenber. s Further, the present invention provides a nethod
for protecting the surface of a nenber to be processed, which conprises
covering the surface of the nenber to be ocessed with the curable resin
conposition, curing the conposition, protessing the nenber to be processed,

and 10 i mregsifg LhA B A3esned HBEDGL bR AQWRETVARIEL &l it 0C

thereby to renové a cured product “of the curable resin conmposition. Nanely,

by coating tpg HBAr eeesnedsusihtace ok nkhgei®rber J 2 fyReessed with the
curable resin conposition and curding the conposition, it is 1s possible to

prevent the guptageyfitfmbel BFosktied ¢4 anld@ Y AR EINEPLHhd 0 prevent
chi pping. Further, the present invention provides a nethod for protecting

the surface gioacurEbes st euleebgr Ace33ed ngMAbPA r EUEP 1285 Y Qi a
protective filmnade of a curable 20 resin conposition for surface

protection ornkhe %Héfrg?eragfs bhe mRphekd @ PRKREETIRA adHLGRESI N the
menber to be processed, and renoving the protective filmfromthe nenber

to be pr 0095$6§ce5yth@etﬁEQVan%Bc@%hd_e@-,gan@ Q:@lreaméﬁybegzl assbean 25 optical
conponent such as quartz or an electric or electronic conponent such as a

sensor, is ppegbeekedd rempikkieldt fgt.i on of cutting water during processing or
from4l scars or contamnation of the menber to be processed by e.g.

cutting wastes. Rue hRthediRRe RIuranld W dh |dReddinGtdnscaprigsol egdive film
suitable to prevent
the main components, a pressure-sensitive adhesive made

10 of an acrylic copolymer and a compound polymerizable by
energy rays, and accordingly such an effect will also be
obtained that it is not troublesome to recover members
since the sheet can be removed together with the
protective film made of the curable resin composition.

15 The sheet may be preliminarily bonded to the
protective film before processing, or it may be bonded to
the protective film after processing, depending upon the
manner of processing.

In the present invention, after the above sheet is

20 bonded to the member to be processed and/or the
protective film, an appropriate outer force is applied to
e.g. the member to be processed, the protective film and
the sheet, whereby the member to be processed can be
separated from the protective film and the sheet, or the

25 protective film can be separated from the member to be

processed and the sheet.

The present invention provides a method for removing



contamnation by a plating liquid to be used for a s circuit board such as a
printed wiring board, or for masking at the tinme of painting or printing of
various tablets such as naneplates or | ogos, scal es on neasuring
instrunments or decorations. As a nethod of providing a protective filmon
the 10 surface of the nmenber to be procefged, an optional application

met hod may be enpl oyed, such as brush coating, various coating nethods,

screen printibng,ocklbexoqr 2RhhC RLibhH RPImpIRRY BRI G PrlidRiRge
Anmong them it is preferred to enploy screen printing. i's SCreen printing is

one type of $4@RCkdR b# hNGurdble resdnPidofipdid tRINQH WHd iZirihdde nesh
of a screen of fibers of e.g. silk, nylon or tetron, or a stainless steel

wire. The pright aNehef®eho@d Heliphloceaddd) YaAdUS ind &lHls mdnMed RId d Ng 1S
possi bl e even on a convex plate, 20 a flat plate, a concave plate or a

curved pl at eprByessedeahdPiriehidvigly ithd prREHtihe tfa 13PE 6t heaeur abl e
conposition tor surface protection w thout displacenent even at a fine

portion, sucheb®erd Ry efeeipredelsed, eWheire iOrKaHddt Vis Fordded e RiRsent
invention, the material of the nenber to be processed is not particularly

limted. ThesurEhelr Jf R mefbeeXamplbe v IRi@lanEmerciich as 42

al um num iron, SUS or nickel, a glass nenber, a ceramc nenber such as

al um na or alpuisitREivet Fiide, ang asld memBao We drfeIserlichs as silicon or
sapphire. The nethod for renoving a protective filmof the s present

i nvention is sapplracaid € roat tdrl prics gartdees Firlgh @éind alg atedtensor alpd asti c
| ens, an optical conponent such as glass or quartz, or an optical disk but
also to protective film is separated from the member to be
10 processed and the sheet.
According to the preferred embodiment of the present
invention, to separate the member to be processed from
the protective film and the sheet, at least the
protective film is brought into contact with warm water
15 so that the protective film will swell and be softened.
Thus, in a case where a sheet is bonded to the protective
film, the protective film will be combined with the sheet
and easily removed, and the member to be processed will
easily be recovered, such being excellent in workability.
20 Further, the present invention provides the
following method for temporarily fixing a member to be
processed.
Namely, a method for temporarily fixing a member,
which comprises bonding a member to be processed to a
25 substrate by means of the curable resin composition which

loses the adhesive strength upon contact with warm water

of at most 90°C, curing the curable resin composition to



processing of a netal plate, a nold, an alum num sash, a plastic plate, a
sem conductor wafer, a circuit board, a 10 ceramc, or an electric or

el ectroni c conponent such as a sensor. Particularly, it is useful as a

met hod for renoving a protective filmfroma nenber to be processed such as
a sensor conponent or a circuit board ha %ng recesses and 15 protrusions on
its surface, which should be protected frominfiltration of cutting water

or scars or t%%@h%@rﬁ%/i @O HR Ghenfdhd,| %e‘ffii}r%%eé:éirﬂghq{heth_e present
invention is uséeful for prevention of contamnation by a plating liquid to

be 20 used fQ'fem?_o‘ijarﬁlliyt A0 e A% R84 i Y &b sepr for
masking at the finme of "painting or printing of various tablets such as

nanepl at es Ofeh®89s tofedeS QA £ HTRARUIHyME Hsld ﬁrfemeﬁﬁ%dieiqprv@émns
applied to various industrial products, in addition to electric or 25

el ectroni ¢ CQARRRERIS renf¥AVRIES NQW i QRSN HI VY Iy Wdd  be

described in 43 further detail with reference to Exanpl es and Conparative

Exanpl es, 5 butnee20 W e sUgerisa00 Ghenblr & ReyrP s Ptocd Sn@ntyh i s by no
means restricted by such Exanples. (Materials used) 5 Materials used in

Exanpl es and hGemp aarihiva rck aifdhaSicydl &gl iddee b el rdardy:
2-nmet hyl -1 -[4- (et hyl t hi o) phenyl ] -2- norpholino propan-1-one (I RGACURE 907,
manuf act ur ed gyl vedtha Specialty Chem cals) 10 Q\ di cycl opent enyl oxyet hyl
nmet hacryl ate (QW 657, rmanufactured by Rohm & Haas)
According to a preferred embodiment of the present
invention, at the time of removing the member, the cured
10 product of the curable resin composition is brought into
contact with warm water of at most 90°C to swell and is
removed in the form of a film from the member, whereby it
is possible to obtain an effect of excellent workability.
In the temporary fixation method of the present
15 invention, by the use of an adhesive made of the curable
resin composition of the present invention, it is
possible to certainly obtain the above effect.
In the present invention, use of warm water
appropriately heated to at most 90°C is preferred in
20 terms of productivity because the removability is thereby
achieved in a short period of time. The temperature of
the warm water is from 30 to 90°C, preferably from 40 to
g80°C.
Use of warm water is preferred because the
25 protective film made of the curable resin composition

will swell or be softened a little in a short period of

time, whereby after bonding the sheet to the protective



BZ: benzyl nethacrylate (LI GHT-ESTER BZ, manufactured by KYCEl SHA CHEM CAL
CQO, LTD.) IBX isobornyl nethacrylate (LIGHT-ESTER IB-X, 15 manufactured
by KYCEI SHA CHEM CAL CO., LTD.) 2-HEMA: 2-hydroxyethyl nethacryl ate MIEGVA:
met hoxyt et r aet hyl ene gl ycol nononethacrylate (NK ester M 90G nanufactured
by Shi n- Nakamura Chem cal Corporation) 2 8TPQ

2,4,6-trimethyl benzoyl di phenyl phosphi ne oxrde (Lucirin TPO nmanufactured by

BASF) UG- 203 Wh%%re)’g%gte@q'vfé &4 0PI SOR §%of UF 20361 1nrBquif act ured by
KURARAY CO., LTD) TE-2000: 1, 2-polybutadi ene-term nated urethane 25

met hacr yl at e dohfEr 2000 wiFM WhRCtiHRE hinNRRR, S04 J@kher Lt d. , MOl ecul ar
wei ght 2, 000) UV7000B: urethane acrylate (SH KOH UV-7000B, 44 manuf act ur ed

by N ppon Synt hetife Ghaid@lof BHEMErhe diskectDIECE] B ¥Ed WhrR, S00)
WBO000B: pol yester urethane acrylate (SH KOH DV- 3000B, manufactured by

Ni ppon Synt hgaite rChgfE *lodt@Usti'y nox @arst ildular 1Pl B vaq Weirdhtth k8, 000)
M 101A: phenol 2 nol ethylene oxide-nodified acrylate (ARONI X M 101A,

nmanuf act ug ed reyt hHAGESEmme@ s ind- Hhd rd\én&fﬂ& to be processed having the
2- (1, 2-cycl ohexacaboxyi m de) et hyl acrylate 10 (ARONI X M 140, manufactured

by TOAGOSElI @RotdectRwve fiB¥A\prsoiddtheadot ade drdl yoHh\GRdAddE: 1B XA,
manuf act ured by KYOElI SHA CHEM CAL CO., LTD.) R-684: dicycl opentanyl

diacryl ate (KAYARAIrR-G8A.in Rt acitaed 48 NiRobdtayaky £oshdédt, )od5 ACMO
acryl oyl norpholine (ACMO, nmanufactured by

a method of immersing a member to be processed having the
protective film provided thereon and having a sheet

10 bonded thereto, in warm water, may be employed. By
removing the sheet after immersion in warm water, the
member to be processed will be more easily separated from
the protective film and the sheet, or the protective film
will be more easily separated from the member to be

15 processed and the sheet.

In the present invention, use of a protective film

made of a curable resin composition comprising (A) a
polyfunctional (meth)acrylate, (B) a monofunctional
(meth)acrylate, (C) a resin having a cyclopentadiene

20 skeleton and (D) a photopolymerization initiator, is
preferred because it is possible to certainly obtain the
effect of the invention. Further, use of a protective
film made of a curable resin composition further
containing (E) a polar organic solvent is more preferred.

25 By bringing the protective film made of the curable
resin composition of the present invention into contact

with warm water, the residual stress in curing is



KOHJIN Co., Ltd.) BDK: benzyl dinethyl ketal MNDP:

2.2-nmet hyl ene-bi s(4-nethyl-6-tertiary butyl phenol) 20 Qui ntone 1700:

cycl opent adi ene resin (Quintone 1700, manufactured by ZEON CORPORATI ON)
AERCSI L R972: AERCSIL (manufactured by NIPPON AERCSIL CO., LTD.) |PA:

i sopropyl al cohol 25 (Evaluation nethods% Vi scosity: The viscosity of a
curable resin conposition for surface pr ?ection prepared was neasured 45

by using a Breakhield t¥ReWySedELehaAli A IRMRIAINE 10f p23eard ace
curing property: Heat resistance Pyrex (registered trademark) glass was

coated with ang paelinNanihy tieRaRE: PHahhad & ”(E?O@%ltaixon for
surface protection with a coating thickness of about 70 pm by screen

printing. TheRgahhe GIRRSt! IFRhMESHERGetherd WHlHH NY RRRAFHYISEAistdg a
nmetal halide | anp manufactured by EYE H CS CO, LTD. under a condition

10 of an accumehatid Seditiy the hrdHe tivd QA MY LIHe a1 yend ey h of

365 nm |Imediately after the curing, the surface curing property was

eval uat eds by jhouell For UF & flillngerdasest aenddie ftad lwigbavadd@t i on
standards. 0: favorable without tacking is O: tacking a little felt x: the

conposi tion stuckid aHdedddgal tirfrenieinsn | ecishandt dOnal séf enge hmedbér
strength was neasured in accordance with JIS K 6850. Specifically, heat
resi stant Pyrex bl e@npoiaad 1ty Fderdy knd|@es {dst#te is not
particularly limited, and in a case where the adhesive is
an ultraviolet-curable adhesive, the member and the
10 substrate are preferably made of a UV transmitting
material. Examples of such materials include crystal
members, glass members, plastic members and wafers.
The temporary fixation method of the present
invention can be applied to temporary fixation in
15 processing of e.g. glass lenses, plastic lenses, wafers
and optical disks.
With respect to the method of using the adhesive in
the temporary fixation method, assuming a case where a
photocurable adhesive is used as the adhesive, for
20 example, an appropriate amount of the adhesive is applied
to one of or both sides of the member to be fixed or the
substrate, and visible light or ultraviolet rays are
applied to the adhesive to the member or the substrate,
to cure the photocurable adhesive to temporarily fix the
25 member.

Then, the temporarily fixed member is subjected to

processing such as cutting, grinding, polishing or



20 x 25 mMm x 2.0 mmin thickness) was used as an adherend, and two sheets
of. the heat resistant Pyrex (registered trademark) glass were bonded in a
bonding area with a dianmeter of 8 Mmmwith a prelimnarily prepared curable
resin conposition. Then, the conposition was cured by a 25 curing apparatus
usi ng an el ectrodel ess discharge lanp nma 6Jf actured by Fusion WV Systens
Inc., under a condition of an accunul ated quantity of light of 2,000 ml/cn®

at a 46 wavgl-engthqofin865anMkstiheteRYapeePaidng an 8He RAER S Qs tensile
shear bond strength” The test piece thus prepared was subjected to

neasur ement @fmbesaidl enshatkr gme%tauoqwmrhyvﬁ%&s Uhed iy tafesal testing
machine at 5 a tenperature of 23C under "'a humdity of 50%at a pulling rate

of 10 mm m ncyReEPYBEuLeSbE( the AdPe@liva RAN e PRRARD gt resin
conposition was applied to heat resistant Pyrex (registered trademnark)

gl ass. Then, pkheegur abl e 10 conposition was cured by a curing apparatus
using an el ectrodel ess discharge | anp manufactured by Fusion UV Systens

Inc., under a condirdhen,oft an AeEERAY atrRéntduantdid fed iQhte@iod, £400 MI/ cn?
at a wavelength of 365 nm thereby preparing a test piece for the renoving

test 15 as appbekeelinge thiel Burfiecokifaianeénes! t e pidscedJBES SAHLdH warm
wat er (80C) and taken out every 5 mnutes, and a gumred tape (Caralyan

Tape, manuf aebiped selsy coeekii nkagaleu skaFue eKalfusekimdfdesha)o s a sheet was
bonded to the protective filmand then renoved, to 20 neasure the period of

time in whi chrokhesped: edthvehl lctiralde remiveddnpesidain,r esisimnttHy r ex
(registered trademark) glass. Renoving test (2): A test piece for renoving
t est composition, processing the member to be processed, and
10 immersing the processed member in a warm water of at most
90°C thereby to remove a cured product of the curable
resin composition. Namely, by coating the unprocessed
surface of the member to be processed with the curable
resin composition and curding the composition, it is
15 possible to prevent the surface from being stained during
the processing or to prevent chipping.

Further, the present invention provides a method for
protecting the surface of a member to be processed, which
comprises providing a protective film made of a curable

20 resin composition for surface protection on the surface
of the member to be processed, processing the member to
be processed, and removing the protective film from the
member to be processed.

By the above method, e.g. a ceramic, glass, an

25 optical component such as quartz or an electric or

electronic component such as a sensor, is protected from

infiltration of cutting water during processing or from



having a protective filmforned thereon was prepared in 25 the sanme manner
as in Renoving test (1) except that pol ycarbonate was used as the adherend.
The obtained test piece was subjected to the test in the same nanner 47 to
measure the period of tine in which the protective filmwas renoved from
pol ycar bonate. EXAVMPLE 1-1 20 Parts by masi of TE-2000 and 15 parts by nass
of 5 R-684, as (A polyfunctional (net h)‘él rylate, 40 parts by nass of

M 140 and 25 SRAL S ot?:y c%?l%%mq;lal}qi%gxfl%(f& ée(n??e(ﬁéqj 51{:]‘0323%{ ipg{/}?ées(é'@i @y’;lcr ylate,

i.e. 100 parts by mass in tota mass of “Qui nt one

1700 as (Q) ea}gf.g%h@t'ﬁl\éi 08 2 &yl 9’8‘?%@?“,eEﬁesg%%EEiv%OfR%\t5 10 by mass

of BDK as (D) hot opol"yneri zation 1 nitiator, parts by mass of | PA as

(E) a polar i4 olwent .. r ags Of ,J\/EDTQ;E

pol ymeri zati gﬁllgﬁ%ﬁﬁlglgl%t g\ré, a \?/_er e%tﬁtea’%egﬁtlgn %?(lelpar e eg t_cu_ a]io e r?‘F'esi n

conposi tion. . el Rg ta*&‘io%btbgi %e%&(‘attri 8 RS PP dd LBt NE 15 .
measur enent of tensﬁ e shear bo str ngtlh and renoving test were carried

out by theg a a i t : |t § i ble 1-1.
EXAVPLES %-2%%%%\261%% %@r‘?‘e?ﬁﬁ%cc?%gﬁﬁe{ﬁﬁsf%fﬁ p%’%fdnﬁolﬁt he same

20 manner as JanExaMle thel BXReRSt Ak T B e alSi R of WRES; &%

t
identified in Tablés 1-1 and 1-2 were used1n conpositions as identified in

Tables 1-1 apdphets Theh RASHERPEME L Jdenddds shealldwond, sidengthand the

renoving test were carried out in the same manner as in 25 Exanple 1-1, with

respect to theRaRed G IS ABSiIdhs conpositions. The results are shown
in Tables 1-1 and 1- 2.

As a method of providing a protective film on the

10 surface of the member to be processed, an optional
application method may be employed, such as brush
coating, various coating methods, screen printing,
flexographic printing, spraying, potting or dipping.
Among them, it is preferred to employ screen printing.

15 Screen printing is one type of stencil printing, and
is a printing method utilizing the mesh of a screen of
fibers of e.g. silk, nylon or tetron, or a stainless
steel wire. The printing method is utilized in various
fields since printing is possible even on a convex plate,

20 a flat plate, a concave plate or a curved plate. By
screen printing, it is possible to apply the curable
composition for surface protection without displacement
even at a fine portion, such being preferred in view of
workability.

25 In the present invention, the material of the member
to be processed is not particularly limited. The

material may, for example, be a metal member such as
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aluminum, iron, SUS or nickel, a glass member, a ceramic
member guch as alumina or aluminum nitride, a plastic
member or a wafer such as silicon or sapphire.
The method for removing a protective film of the
5 present invention is applicable not only to processing of
a glass lens, a plastic lens, an optical component such
as glass or quartz, or an optical disk but also to
processing of a metal plate, a mold, an aluminum sash, a
plastic plate, a semiconductor wafer, a circuit board, a
10 ceramic, or an electric or electronic component such as a
sensor.
Particularly, it is useful as a method for removing
a protective film from a member to be processed such as a
sensor component or a circuit board having recesses and
15 protrusions on its surface, which should be protected
from infiltration of cutting water or scars or
contamination by e.g. cutting wastes.
Further, the present invention is useful for
prevention of contamination by a plating liquid to be
20 used for a circuit board such as a printed wiring board,
or for masking at the time of painting or printing of
various tablets such as nameplates or logos, scales on
measuring instruments and decorations applied to various
industrial products, in addition to electric or
25 electronic components.
EXAMPLES

Now, the present invention will be described in
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Examples, but it should be understood that the present
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invention is by no means restricted by such Examples.
(Materials used)

5 Materials used in Examples and Comparative Examples
are exemplified below.

I-907: 2-methyl-1-[4- (methylthio)phenyl] -
morpholino propan-1l-one (IRGACURE 907, manufactured by
Ciba Specialty Chemicals)

10 QM: dicyclopentenyloxyethyl methacrylate (QM-657,
manufactured by Rohm & Haas)

BZ: benzyl methacrylate (LIGHT-ESTER BZ,
manufactured by KYOEISHA CHEMICAL CO., LTD.)

IBX: isobornyl methacrylate (LIGHT-ESTER IB-X,

15 manufactured by KYOEISHA CHEMICAL CO., LTD.)

2-HEMA: 2-hydroxyethyl methacrylate

MTEGMA: methoxytetraethylene glycol monomethacrylate
(NK ester M-90G, manufactured by Shin-Nakamura Chemical
Corporation)

20 TPO: 2,4,6-trimethylbenzoyldiphenylphosphine oxide
(Lucirin TPO, manufactured by BASF)

UC-203: methacryloyl-modified polyisoprene (UC-203,
manufactured by KURARAY CO., LTD)

TE-2000: 1,2-polybutadiene-terminated urethane

25 methacrylate (TE-2000, manufactured by Nippon Soda Co.,
Ltd., molecular weight 2,000)

UV7000B: urethane acrylate (SHIKOH UV-7000B,
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3000B, manufactured by Nippon Synthetic Chemical Industry
5 Co., Ltd., molecular weight 18,000)

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

M-140: 2-(1,2-cyclohexacaboxyimide)ethyl acrylate

10 (ARONIX M-140, manufactured by TOAGOSEI CO., LTD.)

IBXA: isobornyl acrylate (LIGHT-ACRYLATE IB-XA,
manufactured by KYOEISHA CHEMICAL CO., LTD.)

R-684: dicyclopentanyl diacrylate (KAYARAD R-684,
manufactured by Nippon Kayaku Co, Ltd.)

15 ACMO: acryloyl morpholine (ACMO, manufactured by
KOHJIN Co., Ltd.)

BDK: benzyl dimethyl ketal

MDP: 2,2-methylene-bis(4-methyl-6-tertiary
butylphenol)

20 Quintone 1700: cyclopentadiene resin (Quintone 1700,
manufactured by ZEON CORPORATION)

AEROSIL R972: AEROSIL (manufactured by NIPPON
AEROSIL CO., LTD.)

IPA: isopropyl alcohol

25 (Evaluation methods)
Viscosity: The viscosity of a curable resin

composition for surface protection prepared was measured
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23°C.
Surface curing property: Heat resistance Pyrex
(registered trademark) glass was coated with a
5 preliminarily prepared curable resin composition for
surface protection with a coating thickness of about 70
pm by screen printing. Then, the composition was cured
by a curing apparatus using a metal halide lamp
manufactured by EYE GRAPHICS CO., LTD. under a condition
10 of an accumulated quantity of light of 2,000 mJ/cm® at a
wavelength of 365 nm. Immediately after the curing, the
surface curing property was evaluated by touching with a
finger based on the following evaluation standards.
O: favorable without tacking
15 A: tacking a little felt
X : the composition stuck to the fingertip
Tensile shear bond strength: The strength was
measured in accordance with JIS K 6850. Specifically,
heat resistant Pyrex (registered trademark) glass (25 mm
20 X 25 mm x 2.0 mm in thickness) was used as an adherend,
and two sheets of the heat resistant Pyrex (registered
trademark) glass were bonded in a bonding area with a
diameter of 8 mm with a preliminarily prepared curable
resin composition. Then, the composition was cured by a
25 curing apparatus using an electrodeless discharge lamp
manufactured by Fusion UV Systems Inc., under a condition

of an accumulated quantity of light of 2,000 mJ/cm® at a
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CO' |-ia ~amapiad was subjected to measurement of ten311e shear
bond strength by means of a universal testing machine at
5 a temperature of 23°C under a humidity of 50% at a
pulling rate of 10 mm/min.
Removing test (1): A preliminarily prepared curable
resin composition was applied to heat resistant Pyrex
(registered trademark) glass. Then, the curable
10 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 2,000 mJ/cm® at a wavelength of 365
nm, thereby preparing a test piece for the removing test
15 as a protective film. The obtained test piece was
immersed in warm water (80°C) and taken out every 5
minutes, and a gummed tape (Caralyan Tape, manufactured
by Denki Kagaku Kogyo Kabushiki Kaisha) as a sheet was
bonded to the protective film and then removed, to
20 measure the period of time in which the protective film
was removed from heat resistant Pyrex (registered
trademark) glass.
Removing test (2): A test piece for removing test
having a protective film formed thereon was prepared in
25 the same manner as in Removing test (1) except that
polycarbonate was used as the adherend. The obtained

test piece was subjected to the test in the same manner



N 50 COVPARATI VE EXAMPLES 1-1 TO 1-6 Curable resin conpositions were
prepared in the sane manner as in Exanple 1-1 except that raw materials of
types as identified in Table 1-3 were used in s conpositions as identified
in Tabl e 1-3. The neasurenent of tensile shear bond strength and the
renmoving test were carried out in the sapge manner as in Exanple 1-1, with
respect to the obtained curable resin conﬁ sition The results are shown in

Table 1-3. 1%05?negs ’theMp%r)lo)on'f tlnﬂe E_Ldl Qhé)};\fcpcéétlavle HML N

NOH2 ?i T 0rd a).N
M L M N 0202l Qelbud @rdh bbbttt H N (0N 1) Ya In o

EXAMPLE 1-1
20 Parts by mass of TE-2000 and 15 parts by mass of
5 R-684, as (A) polyfunctional (meth)acrylate, 40 parts by
mass of M-140 and 25 parts by mass of M-101lA, as (B)
polyfunctional (meth)acrylate, i.e. 100 parts by mass in
total of (A) and (B), 1 part by mass of Quintone 1700 as
(C) a resin having a cyclopentadiene skeleton, 10 parts
10 by mass of BDK as (D) a photopolymerization initiator, 2
parts by mass of IPA as (E) a polar organic solvent, and
0.1 part by mass of MDP as a polymerization inhibitor,
were blended to prepare a curable resin composition.
Using the obtained curable resin composition, the
15 measurement of tensile shear bond strength and removing
test were carried out by the above evaluation methods.
The results are shown in Table 1-1.
EXAMPLES 1-2 TO 1-21
Curable resin compositions were prepared in the same
20 manner as in Example 1-1 except that raw materials of
types as identified in Tables 1-1 and 1-2 were used in
compositions as identified in Tables 1-1 and 1-2. The
measurement of tensile shear bond strength and the
removing test were carried out in the same manner as in
25 Example 1-1, with respect to the obtained curable resin
compositions. The results are shown in Tables 1-1 and 1-

2.
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20 manuf actured by Fusion UV Systens Inc. under different accunulated |ight
guantities of 500, 1,000, 2,000 and 4,000 mJ/cnR at a wavel ength of 365 nm
to prepare test pieces for the renoving test and for the measurenent of
tensil e shear bond strength. The results are shown in 25 Table 1-4. 53
TABLE 1-4 Resin Accunul ated 500 1, 000 2, qu 4,000 conpo- light sition
quantities No. (mJ/cma) Ex. Ex. Adhesive 14.3 13.0 14.5 14.2 1-22 1-1
strength (MPepmpRerotaE Efal®r2@ 101 thoma-Enin) Conp. Conp. Adhesive 0 0
12.3 9.8 Ex. Ex. strength 1-7 1-6 (MPa) Renoval - - Not Not tine (mn)
removed renoved do¥AMIES ki3 AMROEid3 did Rt akd® Tresile Coadmosi tions
in Exanples 1-1 5 and 1-7, test pieces for renoving test were prepared in
the same manfahnas a8 ExaERatplel 1-an@xcefmyVivhat asiwv maveiel L& rdfed out by
changi ng the tenperature of warm water to 40C, 50C, 60C and 70C,
respectivel ytypbe akeddlehs idgriedsHewTablelable wkrs ubwi rigsul ts show the 10
renmovability at any tenperature. TABLE 1-5 Resin Tenperature 40 50 60 70

5 compositions as identified in Table 1-3. The measurement

of tensile shear bond strength and the removing test were
carried out in the same manner as in Example 1-1, with
respect to the obtained curable resin composition. The
results are shown in Table 1-3.

10



conposition of warm No. water (C) Ex. Ex. Renoval 376 222 185 75 1-23 1-1
ti.me (mn) Ex. Ex. Renoval 192 143 90 70 1-24 1-7 time (m n) EXAMPLE 2-1 20
Parts by nmass of TE-2000 and 15 parts by mass of 15 R-684, as (A

pol yfunctional (neth)acrylate, 40 parts by 54 mass of n-acryl oyl oxyet hyl
hexahydropht hal i m de (ARONI X M 140, mangfactured by TOAGOSEI CO., LTD.,
hereinafter abbreviated as "M 140") and 25 parts by mass of M 101A, as (B)
pol yfunctional (neth)acrylate, i.e. 100 parts by 5 nass in total of (A) and
(B), 20 parts by mass of Quintone 1700 as (C) a resin having a

cycl opent adi ene | $kel efon, 10 part$ by nmass] of BDK &as (D) & o
phot opol yneri zatji on iniftiator, 2 parts by nmass of || PA as E)g|pol B organic
solvent, and 0.1 part by nass o as 10 [a pol yneri zatijon igrhi bj%or, were
bl ended to preparé a c¢urable riesin conposijtion. Using the]oldlai nedd curabl e
resin corrpositic‘r’? t he |measur esent |of tensi|ll e shé3e|bond: &s‘ér&ngtf&f
viscosity and sufface c¢urabili®y and tRe rlenovi A est ApEre Harr %d out by
t he above evalugtion i$ nmethods, The resultis are shown in JTabljg 2t4.
EXAMPLES 2-2 TO|[2{10 Cyrabl e rejsinjconposit|ions ware prepared jﬁngtdne samne
manner as in Exanple 241 except|that raw ndterial g of types e%go&ntified
in Table 2-1 werj@/used|in 20 coprpositions as ideri|ified|a| Tahlen@ 1. The
1 . of v N
measur enent  of nsil ¢ shear bond|strengtd and 8| remeilistE t|&sP|mere
carried out in thesamgmanner—as {mExamphe—2=1—with " 2,
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respect to the obtained curable resin conpositions. The results are shown

in Table 2-1. 2555 Ow HHOto 100 OpInm NNHI I NWI I r-1 NN
I 1 Ori di OH I OInLn OOOIN O NNHI NI I' Il HNNI1T I'I 0 1-1 m
lzv WH1 a Lfl LfFl 0O OO mMN NNHNI I I rl rl NaHr- NNH 1010
Ln OaNm NNHNI T I I ri NNI I I ri ri I OLn171 OOaln O NN
I-I NI I "TT 1T HNNIT 1T 1 01-1 H LOHwWIl akn Lo 0 0O O ONNHNI 1
1-1 1 NHI I -, dHWI OlnlnoaoNNHNIIT WI r1l NIO

I 1 Oco Iflhxﬁy%ﬁkﬂ102f7110 OOOHNNHNI T , VI HI Nd I'I I aHWU
171 NH |

O toU@HQgOthIEuQable resin composition in Example 1-1,
the measurement of tensile shear bond strength and the
removing test were carried out in the same manner as in
5 Example 1-1 except that the curable resin composition was
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, 1,000, 2,000 and 4,000 mJ/cm®’ at a wavelength of
10 365 nm to prepare test pieces for the removing test and
for the measurement of tensile shear bond strength. The
results are shown in Table 1-4.
COMPARATIVE EXAMPLE 1-7
Using the curable resin composition in Comparative
15 Example 1-6, the measurement of tensile shear bond
strength and the removing test were carried out in the
same manner as in Example 1-1 except that the curable
resin composition was cured by means of a curing
apparatus using an electrodeless discharge lamp
20 manufactured by Fusion UV Systems Inc. under different
accumulated light gquantities of 500, 1,000, 2,000 and
4,000 mJ/cm® at a wavelength of 365 nm to prepare test
pieces for the removing test and for the measurement of
tensile shear bond strength. The results are shown in

25 Table 1-4.



NNHNI I fI H1IN1I1 I OHNN HHI OLf) to OOaOIf) NNHNI I
d. I rl NNI I I Or-1 1-1 C4) ii 0 0 dl HNO b Cr0Oi, NcoOOOT-I
4 rrl WU 7r | LOHd1 sC61 OCto FC ".L' WS S a WI I EO.i Ead0.1
HO.1HUaS HNEK4IE1 OR mmCtococoCC N WO (0--N-0mO
a) ~i roCnroQrl roU((dw-ri .' glsi a) EEE- E- COE4J +J
E MP4 .1i rl 41 > -L-) rl 4J N Si : ¥4 MES N 1) CgCAC-r10A
CACTf40 - ITAQ%) N,U U NS 1J 0) OJJ 0S 4 '>r-1 CmCmCwroto
Cmr CU ffro w0JJO0OJJo-r14 01J o~ NIi 4 W- al Q ~-I
04 P4 SA1 a ro N Hdsihl g)Adaunulatted ps&ro E 004 |-2,0d@ E |4, &H rl] .1 ro
1-14 , Ca+|E F Wébmpo-UYladhtpi-H-Q Ou| UO gto 0 4.)PL o-- ajo 1 -H
v a 56 COVIPARATI Vs EXAWRL R A1t thQL- p Curafl e resin conposjtions wefe
prepared injthe sang,. (mJ/cm?)
Ex. Ex. Adhesive 14.3 [{13.0 14.5 14 .2
1-22 |1-1 strength
(MPa)
Removal 16 15 20 10
time (min)
Comp. | Comp. Adhesive 0 0 12.3 9.8
Ex. Ex. strength
1-7 1-6 (MPa)
Removal - - Not Not
time (min) removed |removed

EXAMPLES 1-23 AND 1-23
Using the curable resin compositions in Examples 1-1
5 and 1-7, test pieces for removing test were prepared in
the same manner as in Example 1-1, and removing tests
were carried out by changing the temperature of warm
water to 40°C, 50°C, 60°C and 70°C, respectively. The
results are shown in Table 1-5. The results show the

10 removability at any temperature.

TABLE 1-5
Resin Temperature | 40 50 60 70
composition | of warm
No. water (°C)
Ex. Ex. Removal 376 222 185 75
1-23 1-1 time (min)
Ex. Ex. Removal 192 143 90 70
1-24 1-7 time (min)

EXAMPLE 2-1
20 Parts by mass of TE-2000 and 15 parts by mass of

15 R-684, as (A) polyfunctional (meth)acrylate, 40 parts by



manner as in Exanple 2-1 except that raw materials of types as identified
in Table 2-1 were used in s conpositions as identified in Table 2-1. The
measurenent of tensile shear bond strength and the renoving test were
carried out in the same manner as in Exanple 2-1, with respect to the

obtai ned curable resin corrp05|t|ons The R/%esults are shown in Table 2-2. 10

57t v mO1OONY0O O NI | N1/ | OHZ ,4 v 0 tod
CU OO- H @sl&f h %cryho&l%ﬂyétﬂyﬂ“H@ﬁgﬂyhfgpﬂfhéﬂlﬁﬁdk|WAﬁbﬁ&X' S W
Ob 4) NI v NInOr|U]
Orl M—140, manufactured by TOAGOSEI CO., LTD., hereinafter

abbreviated as “M-140”) and 25 parts by mass of M-101A,
as (B) polyfunctional (meth)acrylate, i.e. 100 parts by

5 mass in total of (A) and (B), 20 parts by mass of
Quintone 1700 as (C) a resin having a cyclopentadiene
skeleton, 10 parts by mass of BDK as (D) a
photopolymerization initiator, 2 parts by mass of IPA as
(E) polar organic solvent, and 0.1 part by mass of MDP as

10 a polymerization inhibitor, were blended to prepare a
curable resin composition. Using the obtained curable
resin composition, the measurement of tensile shear bond
strength, viscosity and surface curability and the
removing test were carried out by the above evaluation

15 methods. The results are shown in Table 2-1.
EXAMPLES 2-2 TO 2-10

Curable resin compositions were prepared in the same

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

20 compositions as’identified in Table 2-1. The measurement
of tensile shear bond strength and the removing test were
carried out in the same manner as in Example 2-1, with
respect to the obtained curable resin compositions. The
results are shown in Table 2-1.

25
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resin conpositions in Conparative Exanples 2-1 and 2-5 were not renoved
fromglass. Further, the protective filns nmade of the curable resin
conpositions in s Conparative Exanples 2-2 and 2-4 were dissol ved upon

bei ng brought into contact with warm water, whereby the renoving test by
sheets could not be carried out. Furtherg.the protective filmnade of the
curable resin conposition in Conparative anple 2-3 remained in part io
after the rempupagaTaste Bxamgheets (jaditesi ve resi due). EXAMPLES 2-11 AND
2-12 Using the curable resin conpositions in Exanples 2-1 and 2-5, test

pi eces for rendvidigrdiEisd M h FRRFSEIE idhs thers aFPe PRPGRT 1ASthe &x@apl e
2-1, and renoving tests is were carried out by changing the tenperature of
warm water tRree B0Gn GRGnple G desactine] raWhitat €841 & Sor e shown
in Table 2-3. TABLE 2-3 Resin Tenperature 40 50 60 70 conposition of warm
No. water (Crypes B iRemmvialiedD i35 Bb1k8 22 Mer% udddeif min) . Ex. Ex.
Renmoval 20 18 is 7 2-12 2-5tinme (mn) 20 EXAMPLE 2-13 Using the curable
resin conposiddnpddint ilotaTRlse idteht i id®sin e fr1 remhd RgdRttensdt
prepared in the sane manner as in Exanple 2-1. Then, using, as a sheet, a
59 dicing tafe Hdd=adrd phemnanl wiatedytDenkd tagakemdoy® tdeb usdi-&i

Kai sha) which is an adhesive curable with energy rays, the renoving test
was carried @urdied it in the same manner as in Example 2-1, with

respect to the obtained curable resin compositions. The
results are shown in Table 2-2.

10



same manner as in Exanple 2-1 after irradiation with s ultraviolet rays. As
a.result, the curable resin conposition in Exanple 2-1 is renpved as
conbined with the dicing tape. COVPARATI VE EXAMPLE 2-6 Using the curable
resin conposition in Conparative 10 Exanple 2-1, a test piece for renoving
test was prepared in the same nanner as id4;Exanple 2-1. Then, using, as a
sheet, a dicing tape (Elegrip, manufactured by Denki Kagaku Kogyo Kabushi k
Kai sha) which is an adhesive curable with energy rays, the renoving test
was carried is out in the same manner as in Exanple 2-1 after irradiation
with ultraviolet rays. As a result, the curable resin conmposition in
Conparative Exanple 2-1 was not renoved. EXAMPLE 2-14 20 The curable resin
conposition in Exanple 2-1 was applied to a silicon wafer with a di aneter

of 6 inch, and regred—mTtheSsafe—ranner—asTHA—Eappte—2-t—teo—Forma
protective film| Then, |the|s|illi con wafer was fixedf with f[a dicing tape on
the protective flillmsfide| andi|cut in the 25|sizejof 10 mm squar 58 nmeans of
a dicing apparat/us. | QGn| that| ac¢asion, | no df oppi ng| of |t hel silicadn @afer
occurred during“eutting) pndino infiltration of | cutting wat er: £60
observed, thus ghow njg |goof: [ptje¢essabi|ity. | Then|~| ul tiravjicol ek rayg wer e
applied, and thg ¢ur 5 T[edes  Wer e[ recoyered] [fie prﬂteuluv = m on
every test spedimeh wds|cpnbilned with|the ficing tape, and ¢ut ﬁps S
pi eces w thout tlhe priotie¢t| vie |fil mcou] d be|recovyered. CCNPARAJEyE EXAMPLE
2-7 The curabl e |res| n qonpps|i tii on i n Conpar ati ve|Exanpl e )
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2-1 was applied to a silicon wafer with a dianeter of 6 inch, and cured in
the sanme manner as in Exanple 2-1 to 10 forma protective film Then, the
wafer was cut into a 10 mm square by nmeans of a dicing apparatus in the
same nmanner as in Exanple 2-14. On that occasion, dropping of the silicon
wafer occurred during cutting, and the prggective filmwas dissolved, and
infiltration of 15 cutting water was confirned. Then, ultraviolet rays were

applied, and theagut t@shiIRI €GeR WRIR JRGNETAms AdhRSIe tiRsidua e the
protective filmoccurred on sone of test pieces. EXAVPLE 3-1 20 80 Parts by

mass of UG 2Q3s3% CohpddifaidnAGhY @partding Blargiasd one {deti)=zcryl oyl
group at the termnal or in the side chain of its nolecule and having a

mol ecul ar weighte @btatrdmRAsld Fabm 20 a7t SFayYthRss @heQ¥rots ct@ea
(meth)acrylate other than (F), 10 parts by mass 25 of 1-907 as (D) a

phot opol yner ifaaksomadel tdfattie i@ iles rdiidmassngs ABRGE LirfR972 which is a
dry method silica as (H) an inorganic filler, and 0.1 part by mass of NDP
as a 61 pol ymipazaitier iBXEMp ey 2 iershdlBndetk i Prapsiveed upsn abl e resin
conposition for surface protection. Using the obtained curable resin

conposi tion foesnsubiraterhtprieitec tddit adthevirdasweneit of , twisidigy stigar bond s
strength and the renoving test were carried out by the above eval uation
met hods. The neawling alestsmsHaetkaldailBnbt BPAMRIrie®? @ 3-19 Curabl e
resin conpositions for surface protection io were prepared in the sane
manner as i nFotahelre The eeepict iveatf irlawmaieerdfal theofcuygislse asesdent i fi ed
in Tables 3-1
composition in Comparative Example 2-3 remained in part
10 after the removing test by a sheet (adhesive residue).
EXAMPLES 2-11 AND 2-12
Using the curable resin compositions in Examples 2-1
and 2-5, test pieces for removing test were prepared in
the same manner as in Example 2-1, and removing tests
15 were carried out by changing the temperature of warm

water to 40°C, 50°C, 60°C and 70°C, respectively. The

results are shown in Table 2-3.

TABLE 2-3
Resin Temperature | 40 50 60 70
composition | of warm
No. water (°C)
Ex. Ex. Removal 40 35 22 18
2-11 | 2-1 time (min)
L Ex. Ex. Removal 20 18 15 7
2-12 2-5 time (min)

20 EXAMPLE 2-13
Using the curable resin composition in Example 2-1, a
test piece for removing test was prepared in the same

manner as in Example 2-1. Then, using, as a sheet, a



and 3-2 were used in conpositions as identified in Tables 3-1 and 3-2. The
neasurenment of tensile shear bond strength and the renoving test were
carried out in the is sanme nanner as in Exanple 3-1, with respect to the
obt ai ned curable resin conpositions. The results are shown in Tables 3-1

and 3-2. 62 v 0 o0 U HO43 I O U len 0000 MI NI I NI I c}lI |
l r-1 HU I I | NHOHOC Z O O dHT OooOMOCDI I Il NI I 1 ||
HI | 1 1 f @) | | H N I

11 ONO %1h1th%bp@ @le@rug mﬁnd@d@ﬂ@ﬂ@d@%ﬁ deﬂkl K%gaﬂu qu?o oU O

W rl 0 O Kabushiki Kaisha) which is an adhesive curable with
energy rays, the removing test was carried out in the
same manner as in Example 2-1 after irradiation with

5 ultraviolet rays. As a result, the curable resin
composition in Example 2-1 is removed as combined with
the dicing tape.

COMPARATIVE EXAMPLE 2-6
Using the curable resin composition in Comparative
10 Example 2-1, a test piece for removing test was prepared
in the same manner as in Example 2-1. Then, using, as a
sheet, a dicing tape (Elegrip, manufactured by Denki
Kagaku Kogyo Kabushiki Kaisha) which is an adhesive
curable with energy rays, the removing test was carried
15 out in the same manner as in Example 2-1 after
irradiation with ultraviolet rays. As a result, the
curable resin composition in Comparative Example 2-1 was
not removed.
EXAMPLE 2-14
20 The curable resin composition in Example 2-1 was
applied to a silicon wafer with a diameter of 6 inch, and
cured in the same manner as in Example 2-1 to form a
protective film. Then, the silicon wafer was fixed with
a dicing tape on the protective film side, and cut in the
25 size of 10 mm square by means of a dicing apparatus. On
that occasion, no dropping of the silicon wafer occurred

during cutting, and no infiltration of cutting water was
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specimen was combined with the dicing tape, and cut test

5 pieces without the protective film could be recovered.
COMPARATIVE EXAMPLE 2-7

The curable resin composition in Comparative Example

2-1 was applied to a silicon wafer with a diameter of 6
inch, and cured in the same manner as in Example 2-1 to

10 form a protective film. Then, the wafer was cut into a
10 mm square by means of a dicing apparatus in the same
manner as in Example 2-14. On that occasion, dropping of
the silicon wafer occurred during cutting, and the
protective film was dissolved, and infiltration of

15 cutting water was confirmed. Then, ultraviolet rays were
applied, and the cut test pieces were recovered.
Adhesive residue of the protective film occurred on some
of test pieces.
EXAMPLE 3-1

20 80 Parts by mass of UC-203 as (F) a (meth)acrylate
having at least one (meth)acryloyl group at the terminal
or in the side chain of its molecule and having a
molecular weight of at least 500, 20 parts by mass of QM
as (G) a (meth)acrylate other than (F), 10 parts by mass

25 of I-907 as (D) a photopolymerization initiator, 2 parts
by mass of AEROSIL R972 which is a dry method silica as

(H) an inorganic filler, and 0.1 part by mass of MDP as a
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15
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polymerization inhibitor, were blended to prepare a
curable resin composition for surface protection. Using
the obtained curable resin composition for surface
protection, the measurement of tensile shear bond
strength and the removing test were carried out by the
above evaluation methods. The results are shown in Table
3-1.
EXAMPLE 3-2 TO 3-19

Curable resin compositions for surface protection
were prepared in the same manner as in Example 3-1 except
that raw materials of types as identified in Tables 3-1
and 3-2 were used in compositions as identified in Tables
3-1 and 3-2. The measurement of tensile shear bond
strength and the removing test were carried out in the
same manner as in Example 3-1, with respect to the
obtained curable resin compositions. The results are

shown in Tables 3-1 and 3-2.
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manner as in Exanple 3-1 except that raw materials of types as identi
im Table 3-3 were used in 5 conpositions as identified in Table 3-1. The
of viscosity was carried out in the sanme manner as in Exanple
3-1, with respect to the obtained curable resin conpositions. It was
attenpted to prepare test pieces for 10 ngasurenent of the surface cur
property and for the renoving test in the sanme manner as in Exanple 3-1 by
screen printicogparewaver Exampeash 36fi @orpamsati ve Exanples 3-1 to 3-5,
viscosity was | ow, and screen printing could not be conducted. Thus,
curabl e resin 150c0eERA% el nWwasmpRpliitddniso weeal pregaxteanti iPHIRX same
(registered trademark) gl ass or pol ycarbonate as the adherend by brush

measur enment

coat i ng,

test were carried out. The results are shown in Table 3-3. 20 67 ro
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compositions as identified in Table 3-1. The measurement

of viscosity was carried out in the same manner as in
Example 3-1, with respect to the obtained curable resin
compositions.

It was attempted to prepare test pieces for
measurement of the surface curing property and for the
removing test in the same manner as in Example 3-1 by
screen printing. However, in each of Comparative
Examples 3-1 to 3-5, the viscosity was low, and screen
printing could not be conducted. Thus, the curable resin
composition was applied to heat resistant Pyrex
(registered trademark) glass or polycarbonate as the
adherend by brush coating, and measurement of the surface
curing property and the removing test were carried out.

The results are shown in Table 3-3.
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protection in Exanples 3-1 to creen printing was possible, the

surface cUring, BLOGEH! yrias 19 wagH pod ke AAIRGS UDIEGAe Ti1m's was

in the film orn1an eaSily renoved. Each of ‘the protective fil made of

the curable ?b&t%omﬁ%sb%b%@%&'Wa HAIPER iR 85t ¥t ANG B Was not
r enoved fron1e| her “adherends of glass and polycarbonate. 10 Further, each

of the proteghlVar! ikhigs rrade refrmd hiha @uaAlhe Jehrhearomposi tions in

Conpar ative Exanples 3-2 and 3-4 was di ssol ved upon bei ng brought into

contact Each of the protective films made of the curable
resin compositions in Comparative Examples 3-1 and 3-5
was not removed from either adherends of glass and
polycarbonate.

10 Further, each of the protective films made of the

curable resin compositions in Comparative Examples 3-2
and 3-4 was dissolved upon being brought into contact
with warm water. Further, the protective film made of
the curable resin composition in Comparative Example 3-3

15 remained in part after the removing test (adhesive

residue) .

INDUSTRIAL APPLICABILITY
The resin composition of the present invention has a

20 photocurable property, and a cured product thereof shows

a high adhesive strength without being influenced by e.g.

cutting water, and thus little displacement will occur

during processing of a member to be processed and a

processed member excellent in dimensional accuracy will
25 readily be obtained. Furthermore, it loses the adhesive

strength when contacted with warm water, whereby a member

can be readily recovered. Therefore, it is useful as an



with warmwater. Further, the protective filmnade of the curable resin
cenposition in Conparative Exanple 3-3 is remained in part after the
renovi ng test (adhesive residue). |INDUSTRI AL APPLI CABILITY The resin
conposition of the present invention has a 20 photocurable property, and a
cured product thereof shows a high adhesiye strength without being
influenced by e.g. cutting water, and thus little displacenent wll occur

during procegghBgiok &oreNReibdrarie fAKkAGaSEGraRDtE I acsasad nenber
excell ent in dinmensional accuracy will 25 readily be obtained. Furthernore,

it loses thepadhesi varrahiengtn iwen wvagriract %@nﬂé&d@%ﬂ@ﬁki%er eby a
menber can Ee readily récovered. Therefore, it is useful as an adhesi ve

for tenporarypafixat ie@r of optical lenses, prisns, arrays, silicon wafers,
sem conductor packing parts, etc. The present invention further provides an

5 industrially usggubreggﬁﬁlqn@@@tqgwjE@Q@@@&a@fbv@gggIgﬁn renmovi ng met hod
w t hout adhesive residue, which renoves, froma nenber to be processed, a

protective fiihduleriplateciseFulal rAagl ePRE SR Bl 101y adadictdonal
portion such as a circuit or a center portion of the 10 nenber to be

processed fre@mocRfingt Malthod ofi tedhitl REh&Rfe s fRM S@flch Gfer®aM nati on
by e.g. cutting wastes, in processing, particularly precision processing
such as cut ffirdgh, aghieithidig t@ beOlprHtdigedf O iRictcomEEn ®r electric

or electronic conmponents such as sensors. Still is further, the present
invention ispuselkdt ah alpeeidC pnteeddddndur farey est cdirddi@idon by e.g. a
plating liquid to be used for a circuit board such as a printed wiring
portion such as a circuit or a center portion of the
10 member to be processed from infiltration of cutting water
or from scars or contamination by e.g. cutting wastes, in
processing, particularly precision processing such as
cutting, grinding or polishing, of optical components or
electric or electronic components such as sensors. Still
15 further, the present invention is useful as a protective
film to prevent contamination by e.g. a plating liquid to
be used for a circuit board such as a printed wiring
board, and for masking at the time of painting or
printing of various tablets such as nameplates or logos,
20 scales on measuring instruments and decorations applied

to various industrial products, in addition to electric

or electronic components.

The entire disclosures of Japanese Patent
25 Application No. 2006-005597 filed on January 13, 2006,
Japanese Patent Application No. 2006-248859 filed on

September 14, 2006 and Japanese Patent Application No.



board, and for masking at the tinme of painting or printing of various

tabl ets such as nanepl ates or | ogos, 20 scales on neasuring instrunments and
decorations applied to various industrial products, in addition to electric
or electronic conponents. The entire disclosures of Japanese Patent 25
Application No. 2006-005597 filed on Januggy 13, 2006, Japanese Patent
Appl i cation No. 2006-248859 filed on Septenber 14, 2006 and Japanese Patent
Application Ngos79312666r28845énf bkedrer Det 0beinslénc3AQRE ignc! udi ng
specifications, clainms and summari es are incorporated heréin by reference
in their entgpeti€scafionslAbVeihs An@Utabh@ries AreopRYrPdratedy surface
protection, conprising (A a polyfunctional (neth)acrylate, (B) a

monof uncti onpkréenat Byageyeabaceand tGriad eesireldeisng a 5 cycl opentadi ene
skeleton. 2. A curable resin conposition for surface protection, conprising
(A) a polyfunctional (nmeth)acrylate, (B) a nonofunctional (neth)acrylate,
(C© aresin having a cycl opentadi ene skeleton, and (D) a

phot opol yneri zation 10 initiator. 3. A curable resin conposition for
surface protection, conprising (A) a polyfunctional (neth)acrylate, (B) a
nonof unctional (nmeth)acrylate, (C) a resin having a cyclopentadi ene

skel eton, (D) a photopol ynerization 15 initiator, and (E) a polar organic
solvent. 4. The curable resin conposition for surface protection according
to any one of Clains 1 to 3, wherein (C)- has an ester group or a hydroxyl
group in its nolecule.



5. A curable resin conmposition for surface protection, 20 conprising
(weth)acrylate having at |east one (neth)acryloyl group at the term nal or

in the side

chain of its nolecule and having a nol ecul ar wei ght of at

500, (G a (neth)acrylate other than (F), and (D) a photopolynerizati
initiator. 25 6. The curable resin conpo?ition for surface protection

according to Claim5, wherein (F) is at

(F) a

| east
on

east one nenber selected fromthe

group consi sting of polybutadiene, 72 cpstMmgsoprene, and a hydrogenat ed
product of pol ybutadi ene or polyisoprene. 7. The curable resin conposition

for surface protectdablacelingdupdd & 18P Mr Gumtieh grstderisont ai ns

(H an s inorganic filler.

protection

acaprdisigigt QAP ai Poly AMhRItEichalH) (net 1BiddBAa.ats, Ti® cur abl

resin conposition for surface protection according to any one of C ai

to 8, wherei

mo@Einet 1 ohd 1( AnetiBlacifatand drfd (® a Ehiaphebiing a

(nmeth)acrylate. 10. The curable resin conposition for surface protecti
accor di ngst o cgicaiopeht adiiictle ekygldtsns. from 1l to 50 parts by mass of (
from5 to 95 parts by mass of (B), and from0.1 to 50 parts by mass of (C).
is 11. The cur.ablre cwsible agisi tdaipdoit S f e it H64 | proté&ceded) ng to
ch conprises from1l to 50 parts by mass of (A), fromb5 to 95
parts by nmassocaipr(iBind ri@m &0 pbliyE biktpanti=a bindtdoaafyl(dde, af®) faom 0.1 to

Claim2, whi

20 parts by mass of (D).

protection
mass of (A,
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actofdinny itomadl dimatdy) aduydateonpid)ses fesoim hawisd part s
from5 to 95 parts by mass of (B), from

cyclopentadiene skeleton, and (D) a photopolymerization
initiator.

3. A curable resin composition for surface protection,
comprising (A) a polyfunctional (meth)acrylate, (B) a
monofunctional (meth)acrylate, (C) a resin having a
cyclopentadiene skeleton, (D) a photopolymerization
initiator, and (E) a polar organic solvent.

4. The curable resin composition for surface protection
according to any one of Claims 1 to 3, wherein (C) has an
ester group or a hydroxyl group in its molecule.

5. A curable resin composition for surface protection,
comprising (F) a (meth)acrylate having at least one
(meth)acryloyl group at the terminal or in the side chain
of its molecule and having a molecular weight of at least
500, (G) a (meth)acrylate other than (F), and (D) a
photopolymerization initiator.

6. The curable resin composition for surface protection

according to Claim 5, wherein (F) is at least one member

selected from the group consisting of polybutadiene,

8. The curable resin conposition for surface

e
s 1

on
A),

20 12. The curable resin conposition for surface

by



0.1 to 50 parts by mass of (C), fromO0.1 to 20 parts by nmass of (D), and
frbom0.5 to 10 parts by mass of (E). 25 13. The curable resin conposition
for surface protection according to Caim5, which conprises from20 to 90
parts by mass of (F), from10 to 80 parts by mass of (G, and 73 fromO.1
to 20 parts by mass of (D). 14. An adhesgge conprising the curable resin
conposition for surface protection as defined in any one of Clains 1 to 4,

9, 10, 11, 13ARM sbpreheld-arfi TEMHRRIrdfa Y Qoasiash  davh &b, 18u €4k eehor oduct

of the curable resin conposition for surface protection as ~defined in any
one of d ai Myl g vlikdprarigded on its surface. 16. A nethod for protecting
the surface of a nenber to 10 be processed, which conprises providing a

protective film TrRdecfalsl € Ureshprosisds D i bier SHr abk £aE€SpRoEOBPOSH | ON
for surface protection as defined in any one of Clains 1 to 13 on the

surface of thedsbely ttd M PmPoEsHed, PIOCEs it Hde dieing O(ME an
processed, and renoving the 15 protective filmfromthe nenber to be

processeds lAndgmiiodflaredt enporarily fixing a nenber to be processed,
whi ch conpri ses bonding the nenber to be processed to a substrate by neans

of the curable remd ceaBDS tdon f @smSOE { BLen PF OF estitPacaspdet e8edohn any
one 20 of Clains 1 to 13, curing the conposition, processing the nenber to

be processedacuttdimerss rgldie prodessech (Wbes 411 ed m wat er of at nost
90C, thereby to renove a cured product of the curable resin conposition for
surface protecti drhe 2budld red hodecdopos Etnbon nfloa punfeacei peotebmionhi ch
conprises providing a protective film mde of the curable
according to any one of Claims 1 to 8, wherein each of
10 (p), (B), (F) and (G) is a hydrophobic (meth)acrylate.
10. The curable resin composition for surface protection
according to Claim 1, which comprises from 1 to 50 parts
by mass of (A), from 5 to 95 parts by mass of (B), and
from 0.1 to 50 parts by mass of (C).
15 11. The curable resin composition for surface protection
according to Claim 2, which comprises from 1 to 50 parts
by mass of (A), from 5 to 95 parts by mass of (B), from
0.1 to 50 parts by mass of (C), and from 0.1 to 20 parts
by mass of (D).
20 12. The curable resin composition for surface protection
according to Claim 3, which comprises from 1 to 50 parts
by mass of (A), from 5 to 95 parts by mass of (B), from
0.1 to 50 parts by mass of (C), from 0.1 to 20 parts by
mass of (D), and from 0.5 to 10 parts by mass of (E).
25 13. The curable resin composition for surface protection

according to Claim 5, which comprises from 20 to 90 parts

by mass of (F), from 10 to 80 parts by mass of (G), and



resin conposition for surface protection as defined in 74 any one of C ains
l,to0 13 on the surface of a nenber to be processed, processing the nenber
to be processed, and renoving the protective filmfromthe nmenber to be
processed, wherein a sheet is bonded to the surface of s the nenber to be
processed and/or the protective film apd the nmenber to be processed is
separated fromthe protective filmand the sheet, or the protective filmis

separ ated freroihe AerReR ¢ Qe Pricessed anddhe sheet.
14. An adhesive comprising the curable resin composition
for surface protection as defined in any one of Claims 1
to 4, 9, 10, 11, 12 and 13.

5 15. A member to be processed, having a cured product of
the curable resin composition for surface protection as
defined in any one of Claims 1 to 13 provided on its
surface.

16. A method for protecting the surface of a member to

10 be processed, which comprises providing a protective film
made of a cured product of the curable resin composition
for surface protection as defined in any one of Claims 1
to 13 on the surface of the member to be processed,
processing the member to be processed, and removing the

15 protective film from the member to be processed.
17. A method for temporarily fixing a member to be
processed, which comprises bonding the member to be
processed to a substrate by means of the curable resin
composition for surface protection as defined in any one

20 of Claims 1 to 13, curing the composition, processing the
member to be processed, and immersing the processed
member in warm water of at most 90°C, thereby to remove a
cured product of the curable resin composition for
surface protection.

25 18. A method for removing a protective film, which
comprises providing a protective film made of the curable

resin composition for surface protection as defined in



74
any one of Claims 1 to 13 on the surface of a member to
be processed, processing the member to be processed, and
removing the protective film from the member to be
processed, wherein a sheet is bonded to the surface of
the member to be processed and/or the protective film,
and the member to be processed is separated from the
protective film and the sheet, or the protective film is

separated from the member to be processed and the sheet.





