"SPECI FI CATI ON Pol yneri zabl e unsaturated conpounds curable resin
-conpositions containing the sanme and cured nol ded articles thereof

-TECHNI CAL FI ELD The present invention relates to a polynerizable

unsat urated conpound- exhi biting, after_peing cured, excellent adhesive
property, heat resistance, water resistance and flexibility, and to a

net hod for production thereof. Thg.i ' urther relates to a curable
resin composition conprising sai dggwﬁgé‘ﬁg}hfle unsat urated conpound and a
di luent, and a nolded article obtained by curing said curable resin
conposi ti on. BACKGROUND ART Curabl e resin conpositions such as UV-curable
resi n coRplyridarizableaunsatumated coempoands gzurable résindompasitianst donfaining:the hi gh
drying velocity and.do not pollute the working environnment. Thus, the
curabl e 1“@'@9@%’0‘*58@'??@9@ %@eﬁbﬁe‘?ﬁ many fields including coating
material s, inks, adhesives, etc. Recently, the demand of (neth)acrylate

type curable resin conpositions is increasing as casting type gasket,
sealing material and coating nat #ECHNICAIdFt requi rement for ‘their

quality is becgm ng nore and nore.severe. . ln cases of gasket and se Ii'ng
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pol ybut a§¢|9mérﬁabmhpﬂmbwt§@em?@m6 indr PdFErityandamiblded sricieebtained by

di scl osed in JP-A-Sho 58(1983)-76414 and JP-A-Sho 61(1986)-21120. Although
t he cur eeuring saidourabledesiBcampesitiobh a conposition cont ai ni ng

pol yneri zabl e unsat urat ed pol ybut adi ene are excellent in flexibility and
wat er resistance, they are inferior in adhesiveness and heat resistance. In
"WV, EB-Curable Mterials" (publBACKGROQUNIBCART p.), p.74, (1992), there is
di scl osed a curable resin conposi tion ner.i zabl e

conprisjng a pol
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(meth)acrylate type curable resin compositions is increasing as casting type gasket,
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sealing material and coating material, and the requirement for their quality is
becoming more and more severe. In cases of gasket and sealing material, flexibility
and adhesiveness are required from the viewpoint of tightness of bonding to
substrate and, in addition, high durabilities such as water resistance and heat |
resistance are severely demanded under high-temperature, high-humidity conditions.
 As prior acrylate type curable resin compoéition, for instance, a c'urable- resin
composition comprising a polymerizable unsaturated polybutadiene obtainable by
reacting a polybutadiene-polyol/polyisocyanate/hydroxyalkyl acrylate system is
disclosed in JP-A-Sho 58(1983)-76414 and JP-A-Sho 61(1986)-21120. ‘Although
the cured articles obtained from such a composition containing polymerizable
unsaturated polybutadiene are excellent in flexibility and water resistance, they are
inferior in adhesiveness and heat resistance. In "UV, EB-Curable Materials”
(published by CMC Corp.), p.74, (1992), there is disclosed a curable resin



hydr oxyal kyl acrylate. Al though cured articles of- this conposition
conprising a polynerizabl e unsaturated pol yurethane have a hi gh heat

1 esistance, they are inferior in flexibility, adhesiveness and water
resistance. Further, in JP-A-Hei 2(19902- 248414, there is disclosed a
curabl e re5|n conposition conpr|5|ng a polynerizabl e unsaturated pol yester
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and t hen esterifying the polyester-polyol with an unsaturated carboxylic
acid and/or (2) an unsaturated (poly)urethane obtained by reacting said

pol ymerized fatty acid- comgCpOSURRIORTHE NPPENTION th a pol yi socyanate
and an active hydrogen-containing polynerizabl e unsaturated conpound.
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It is another object of the present invention to provide a curable resin |

composition comprising a polymerizable unsaturated compound and a diluent and
excellent in adhesiveness, water resistance, heat resistance and flexibility.

‘It is a yet another object of the present invention to provide a molded article
excellent in air-tightness and durability under high-temperature and high-humidity
conditions which can be obtained by curing a curable resin composition.

The present inventors conducted extensive studies with the aim of
overcoming the problems of prior art.  As a result, it was found that a curable resin
composition superior in adhesiveness to substrate and excellent in flexibility, heat
resistance and water resistance can be obtained by using, as a polymerizable
unsaturated ingredient, (1) a polymerizable unsaturated polyester obtained by
subjecting polymerized fatty acid-containing polybasic carboxylic acid to a
polycondensation with a polyhydric alcohol to prepare a polyester-polyol and then



According to the present invention, there is provided an unsaturated
polyester (i) having a weight-average nol ecul ar wei ght of 1,000-100,000 and
at | east two pol ynerizabl e carbon-carbon unsaturated bonds in the nolecule
t hereof, said unsaturated polyester (ij)gbeing obtained by subjecting a
polybasic carboxylic acid conponent contai ning at |east one menber selected
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" char act epraditiry saidRirituratied poiyesten ) eharacterized by subjecting a polybasic |
carboxylic acid component containing at least one member selected from the group
consisting of polymerized fatty acid and polymerized fatty acid esterto a
polycondensation reaction with a polyhydric alcohol to prepare a polyester-polyol (a),
followed by reacting (a) with an unsaturated carboxylic acid (b) having a
polymerizable carbon-carbon unsaturated bond in the molecule thereof.
Further, according to the present invention, there is provided an unsaturated
| (poly)urethane (i) having a weight-average molecular weight _(Mw) of 1,000-100,000
and at least two polymerizable carbon-carbon unsaturated bonds in the molecule
thereof, said unsaturated (poly)urethane (ii) being obtained by subjecting a polybasic
carboxylic acid component containi'ng at least one member selected from the group
consisting of polymerized fatty acid and polymerized fatty acid esterto a polycon-
densation reacﬁon with a polyhydric alcohol to prepare a polyester-polyol (c),
followed by reacting (c) with a polyisocyanate (d) and a co_mpound (e) containing

This Sheet Has Been Re THIS SHEET FAS BEEN
HIIII!HIIIII i~




carboxylic acid conponent containing at |east one nenber selected fromthe
group consisting of polynerized fatty acid and polynerized fatty acid ester
10 a polycon- densation reaction with a pol yhydric al cohol to prepare a

pol yester-polyol (c), followed by reacigi-ng the pol yester-polyol (c) with a
pol yi socyanate (d) and the above- nentioned active hydrogen-containing
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Further, according t present invention, there is provided a nol ded
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containing active hydrogen and a polymerizable carbon-carbon unsaturated bond in
the molecule. | |
Further, according to the present invention, there is provided a method for
producing the unsaturated (poly)urethane (i) characterized by reacting a polyiso-
cyanate (d) with a compound (e) containing active hydrogen and a polymerizable
carbon-carbon unsaturated bond in the molecuie thereof to prepare an isocyanato
group-containing (poly)urethane compound (g), followed by reacting'said isocyanato
group-containing (poly)urethane compound (g) with a polyester-polyol (c) obtained by
subjecting a polybasic carboxylic acid component containing at least one member
selected from the group consisting of polymerized fatty acid and polymérized 'fatty
acid ester to a polycondensation with a polyhydric alcohol. -
Further, accoi'ding'to the present invention, there is provided a curable resin
- composition comprising a polymer unsaturated compound (h) having in the molecule
thereof at least two polymerizable carbon-carbon unsaturated groups and a diluent (j),
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curing apparatus used for curing the curable resin conposition of the
present invention to produce a nolded article of the present invention.

Fig. 2is aplan viewillustrating a dust cover pf eMCEITHIY siEer BAsBeeny 9 2nd
14. Fig. 3 is a diagramillustrating angair-tight hesgacest! ng apparatusj.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Next, detarts—of—the—present
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apparatus used for curing the curable resin conposition of the present’
i nvention to produce a nolded article of the present invention. Fig. 2 is a

plan view illustrating sﬁi t ' I 13 and 14. Fig. 3
Is a diagramillustrat iﬁ Eﬁ %ﬁgéﬁi%ﬁl[cﬂggﬁ?ggpmgg'at us. BEST MODE FOR
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menti oned bel ow Unsaturated pol yester (i). The unsaturated polyester (i) of
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pol yhydri ¢ al cohol to obtain a polyester-polyol (a), followed by
esteri fyi'f‘lg t he pol yester-polyol (a) with an unsaturated carboxylic acid
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conventional polyester syntheses can be used without restriction. Although
pol ymeri zed fatty agfer MODE FOR CARRYING OUT THE INVENTION

Next, details of the present invention will be mentioned below

Unsaturated polyester (i)

The unsaturated polyester (i) of the present invention is an unsaturated =~
polyester having in the molecule thereof at least two polymerizable carbon-carbon
unsaturated bonds obtained by subjecting a polybasic acid component containing
polymerized fatty acid and/or polymerized fatty acid esterto a polydohdensation
reaction with a polyhydric alcohol to obtain a polyester-polyol (a), followed by
estérifying the polyester-polyol (a) with an unsaturated carboxylic acid (b) having in
the molecule thereof a polymerizable carbon-carbon unsaturated bond.
| As said polymerized fatty acid, those used in the conventional polyester
syntheses can be used without restriction. Although polymerized fatty acids
prepared by polymerizing fatty acid or fatty acid ester according to known processes
are usually used, a polybasic polymerized fatty acid prepared by polymerizing a
higher fatty acid or a higher fatty acid ester is preferable because it is high in all of
adhesiveness, flexibility, water resistance and heat resistance and these properties
are well balanced. The fatty acid may be any of saturated and unsaturated fatty
acids, and the number of carbon atoms is usually 8 to 30, preferably 12 to 24, and



prepared by polynerizing fatty acid or fatty acid ester according to known
processes are usually used, a polybasic polynerized fatty acid prepared by
polynmerizing a higher fatty acid or a higher fatty acid ester is preferable
because it is high in all of adhesivenggs, flexibility, water resistance
and heat re5|stance ‘and t hese propertles are well bal anced. The fatty acid

ay b ted fatt d d th
T oo S0 ot 19150, A5 T Bt Ry et RS, e
C byl - cROBY oy P ind EFoloRSN oBfird SRR ke, dPNIGRS: Bk qclisariedi V!
fa]tty acmsildally.re used usually. Preferable polynerized fatty acids i ncI ude

0 [ I d high fatt d h I ' id,
ol el ¢ aci o, Pieferabis Boliiasd e adid aieiuad polirasre 8ol oo yrer | ze
pr oduct Sur?He r rl?ééd ﬁldhér s a&@h%ucﬁ%folé@dcﬁ" linBldiyy agil, Acimbrbié Beid, | ke, etc.

can be re ts prepared by ydrogenatl ng the car bon- car bon
unsat ur aeledsﬁeand acuhand itlngllkel pdlwnﬁnzgdrprodwts ottall pilfatty acida beef talowe used.

1 enanig atidand i fie,ole; odthe fételbat6! SPSTuIE Brafaey BYhiiBotdding s
the dib itef% Béﬁ%nbéﬁuﬁgatﬁrétaerb%ha%ﬁ@"mhgmfﬁ@ﬁowm@i&edciatwaciagléan) and

tri- or basic carboxylic acid in the polynefized fatty acid is not
particul @alsoye usded.ed, but the proportions may be appropriately selected in

acoordance 0 THE sPRbERS of bubaSumeipl i BOHIES BRHRLAEH BRbAaLB9Bo
pol yner i geficvidhioh épaldy $\rH59ﬂ|dhen4(§’e@}’5_‘ﬂB$2¢'(19¥4)F0rpropbﬂiﬁri§dfhhé 50- 100%
by weight, further preferably 70-100% by wei , and nost preferabl
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which  acids having a basicity of 3 or above) in the polymerized fatty acid, tribasic carboxylic
acid (hereinafter referred to as "trimer acid") and tetra- or higher-basic carboxylic
acids are used, among which trimer acid is preferable. L
Although the polymerized fatty acid ester is not particularly limited, alkyl
esters of the above-mentioned polymerized fatty acids are usually used as the
polymerized fatty acid ester. As said alkyl ester, lower alkyl esters such as methyl
ester, ethyl ester, prdpyl ester, isopropyl ester, butyl ester, amyl ester, hexyl ester and
the like and higher- alkyl esters such as octyl ester, decyl ester, dodecyl ester,
pentadecyl ester, octadecyl ester and'the like can be referred to, among which
preferable are lower alkyl esters and further preferable are methyl ester, ethyl ester,
propyl ester and butyl ester. _ o |
These polymerized fatty acids and polymerized'fatty acid esters can be used
either alone or in combination of two or more. Although proportion of the sum of the
polymerized fatty acids and the polymerized fatty acid esters in the total polybasic



preferable are | ower alkyl esters and further preferable are nethyl ester,
ethyl ester, propyl ester and butyl ester. These polynerized fatty acids
and polynerized fatty acid esters can be used either alone or in

conbi nation of two or nore. Although pcteportion of the sumof the _
pol ynerized fatty acids and the polynerized fatty acid esters in the total
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aci d ?“dﬁfnt?é’th Ink&lonﬂhé&iﬂ,%tte?ﬁ:! abid, ic Qbﬁﬁ?ér%gﬁﬂféﬁe%d,(isé’;SHtHalﬁ',sé&H: and
said "other tri- or higher-basic carboxylic acid ester” are not
parti cul enéthylisophthalic adid,\debastcaacid, dirassyicanid,oakyaikylenaslioginie aciti andthe
car boxyl hﬁ%acéds a other tri

e

aual |y, e Al bess ASlds, brefaibic ath highay Altaster=rbgeicadie SR oot or
et hyl est@beridaeiRly az8Ricacid! frepItRdlic 88H IsopRtHalit dfd, PhethGROPHBAIRS aci@exy!
ester and the Ii ke and higher al kyl esters such as octyl éster, decyl
ester, deebagic acid, brassylic acid, polyalkylenesuccinic acid and the like. The "other tri- or
: higher-basic carboxylic acids" are not limited, so far as they have three or more
carboxylic groups in one molecule. Concrete examples thereof include trimeliitic
acid, tricarballylic acid, camphoronic aci'd, trimesic acid and the like. |
Although said "other dibasic carboxylic acid ester" and said "other tri- or
higher-basic carboxylic acid ester” are not particularly limited, alkyl esters of the
above-mentioned other dibasic carboxylfc acids and other tri- or higher-basic
carboxylic acids are used usually. The alkyl esters include lower alkyl ester such as
methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, amyl ester, hexyl
ester and the like and higher alkyl esters such as octyl ester, decyl ester, dodecyl
ester, pentadecyl ester, octadecyl ester and the like, among which lower alkyl esters
are preferable, and methyl ester, ethyl ester, propyl ester and butyl ester are further

preferable.



ester, pentadecyl ester, octadecyl ester. and the |Iike, anong which | ower

al kyl esters are preferable and nethyl ester, ethyl ester, propyl ester
and butyl ester are further preferable. These pol ybasi ¢ carboxylic acids
and pol ybasi c carboxylic acid esters cogstituting the residual portion may
be used either alone or in conblnatlon of two or nore. If the residual
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may be uggﬁb ted.an anount of 20% by wei ght or l|ess, preferably 10% by wei ght

or |ess, further pref erably 5% by wei ght or Iess based on the total
pol ybasi ¢ car bepobasiggasbenis ?@’%ﬁ?ﬂyéﬁﬂﬁc aridoRutyricaqd, 2-
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As the polyhydric alcohol, any polyhydric alcohols may be used without
restriction, so far as they' can be used in the conventional polyester syntheses. For
instance, dihydric alcohols and mixtures of dihydric alcohols and tri- or higher-hydric
alcohols can be used for this purpose, among which dihydric alcohols are preferable.
Examples of the dihydric alcohol include alkanediols, cycloalkanediols, aromatic diols,
oligo-oxyalkylene glycols, polyoxyalkylene glycols, hindered glycols and the like,
among which alkanediols, cycloalkéne-diols and hindered glycols are preferable. .
Concrete examples of said alkanediol include ethylene glycol, propylene glycol, 1,2-
butanediol, 1,4-butanediol, 1,6-hexanediol, 3-methyl-1,5-pentanediol, 1,8-octanediol,
1,9-nonanediol and the like, among which preferable are alkanediols having 4 to 9
carbon atoms such as 1,4-butanediol, 1,6-hexanediol, 3-methyl-1,5-pentanediol, 1,8-
octanediol, 1,9-nonanediol and the like. - |




oct anedi ol , 1, 9-nonanedi ol and the Iike. Concrete exanples of said
cycl oal kanedi ol include cycl opentane-1, 2-diol, cyclohexane-1, 2-diol,
cycl ohexane- 1, 3-diol, cycl ohexane-1, 4-diol, cyclooctane-1,4- diol,

2, 5-nor bornanedi ol and the like. Concrgge exanples of said aromatic diol
i ncl ude p-xyl enediol, 4,4'- nethyl enedi phenol, 4, 4'-di hydroxybi phenyl,

2. 5-napht hal enedi ol and the |ike. As said oligo- | kyl | ycol. and said
o e eriCongrots Pramples ofsaich SuIoakERReIoL GhitE CHAORIRE JriDh ng o
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preferably ogen atom or represents an I nteger of 1-6
and pr ef saidligodoyalkylenspglyseland said ipolysyyalkylena-gipeol, for instanés,prodactsand

further preferabl -25. .Concrete _ex | es thereof .ipcl] ude .

ol | go- oxSEARINACERL bt B SIS rirBBR Pom BVEHIR of aRFlera e sugh 8ol
tetraet haﬂhylé?xeq{m@,l profyRN@RXIEE) DUI¥AE bxide A BRYIIRNEccBriingl todne khB&n! | ke;
and pol yoxyal kyl ene ‘gl ycol s such as” pol yet hyl ene gl ycol, polypropyl ene

gl ycol , proicpeses cambepisedy| dihe products thuspbiained earebg lexprasseddfarinstance.
The hi ndgr ed gl,ycol [ ed by, for instance, the follow ng
gener al ﬁ%ﬁ?ﬁ.l@xnggsgéﬁéﬁi g&hﬁ%?ﬁ[ err]Rerr])-CH err] OH (2) Here,
Rl err] aHQ)-&bf{zyachmg%aHdently (1gpresents an al kyl group. Although the
nunber of carbon atons Ber al kyl group is not particularly limted, it is

usual | y Heen Rijepresents hydrogen atom ana lowsr ajinkgroumsycivas hettylnethwl er the
e =<k b reteiy BBt ShelTF IV o ™o, cf BB, A PGB 1
dodecy! , ahd peisfeydbly neft ad espriesenistartinteger ofi2s 160, prefarablye-60lend fartheg t hese
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2, 2- di netriprbpylene gtyoohand thé tike; ahdpolyexyalkyldne glycolsasuati as polyethylene
2, 2-dipr 8!%1)(, %bfiip%é’ﬁé‘ﬂé %\y(?c:lol, p%l\/zétﬁhieﬁg%rfgg%gﬁel ’gf’jcol, polybutylene glycol and
the like.
The hindered glycols are represented by, for instance, the following general
formula (2):
HOCH,-C(R?R®-CH,OH 2)
Here, R? and R® independently represents an alkyl group. Although the number of
- carbon atoms per alkyl group is not particularly Iimit_ed, it is usually 1-50, preferably
1-20, and further preferably 2-10. - Concrete examples of the alkyl group include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, amyl, hexyl, heptyl, octyl,
nonyl, decyl, dodecyl, tridecyl, pentadecyl, octadecyl, eicosyl and the like. Among
these alkyl groups, preferable are methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, arhyl,' hexyl, heptyl, octyl, nonyl, decyl and the like, and especially
preferable are ethyl, propyl, butyl, amyl, hexyl, heptyl, octyl, nonyl and decyl.
Concrete examples of the hindered glycol include 2,2—dimethyl-1 ,3-propane-
diol, 2,2-diethyl-1,3-propanediol, 2,2-dipropyl-1,3-propanediol, 2,2—diisopropyl-1 3



pr opanedi ol , 2,2-dibUtyI 1, 3- propanedi ol , 2, 2- dllsobutyl .1, 3- propanedi ol ,

2- et hyl - 2- dodecyl -1, 3 propanedlol 2- ethyl 2-butyl -1, 3- propanedi.ol ,
2-propyl -2-pentyl -1, 3- propanedi ol and t he | i ke, anbng which preferable are
2,2-diethyl -1, 3-propanedi ol , 2,2-diprqp -1, 3- propanedi ol ,

2, 2-di butyl -1, 3- propanediol, 2- et hyl - utyI 1, 3- propanedlol and

2- propyl - 2- pentyl g opanedi ol . As the tri- or higher-hydric al cohol,
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trimethylol proi)ane trimet hyl ol butane, penta- erythritol and the I|1ke.
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proport| t L gl ycol,_in the polyhydric al cohol corrponent may
be appro édﬁoéc)raéas n. accor(aiance with the purpose of use,
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1-20 and further preferably 2-10. Examples of such tri- or higher-hydric hindered
alcohol include trimethylolethane, trimethylolpropéne, trimethylolbutane, penta-
erythritol and the like.

These polyhydric alcohol components can be used either alone or in
combination of two or more.

When the polyhydric alcohol components used in the present invention
contains the above-mentioned hindered glycol, the invention exhibits a synergistically
enhanced water resistance. Although proportion of the hindered glycol in the
polyhydric alcohol component may be appropriately decided in accordance with the
purpose of use, it is uSuaIIy 30% by weight or mbre, preferably 50% by weight or
more and further preferably 70% by weight or more based on the total polyhydric
alcohol component. As the residual portion of the polyhydric alcohol component,
dihydric alcohols and/or tri- or higher?hydric alcohols other than the above-mentioned
hindered glycols may be used without limitation, among which preferable are dihydric
alcohols and further preferable are alkylene glycols.



In the present invention, nonohydric alcohols may be used as a part of the -
above-nenti oned polyhydrlc al cohol conponent, if desired, so far as their
use exercises no adverse influence upon the effect of t he pr esent

invention. Exanples of the monohydric glcohol include nethanol, ethanol,

| sopropanol, butanol, t-butanol, neopentyl al cohol , 3-net hyl - 3- pent anol ,

3-et hyl - 3- pentanol 3, 3- trlneth | - 2- but anol , 1- decanol nonyl al cohol and

the like. All dﬂdbﬁ@rewérmvenﬁqn, monqwdagaqum BEYtb%Umaﬁ?cﬁaréofﬂf@ohol s
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Vi ewpoi n{, 108, é{dﬁﬁjdﬁérbréfbrétﬁ?wg.gng pol yester to oxidation, organometallic
conpounds of Goup IV elenentis of the periodic table are preferabl e.
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usual ly 1, 000‘?00 % pr ef er abl % 509%00 and furthg?;greferably

2, 000- zoamer-msolume orgammgb{ﬁnﬁmtoluqn@éwlﬁne ard the ke which@ary ol ~ (a)
used in hl¥keMdrf558btropic mixture with water may be used, and the reaction may be carried
out under a reduced pressure. For making progress an esterifying polycondensa-

.._)

tion reaction, an esterifying catalyst is used usually. Examples of the esterifying
catalyst include Bronsted acid such as p-toluenesulfonic acid, sulfuric acid, phos-
phoric acid and the like, Lewis acid such as boron trifluoride. complexes, titanium
tetrachloride, tin tetrachloride and the like, and organic metal compounds suchas

- zinc stearate, alkyltin oxide, titanium alkoxide and the like. From the V|ewpomt cf
stability of resulting polyester to oxidation, organometallic compounds of Group IV
elements of the periodic table are preferable.

Molecular weight of the polyester-polyol (a) thus obtained is not limited
particularly. However, especially excellent water resistance and flexibility can be
exhibited when the weight-average molecular weight (Mw) of the polyester-polyol,
converted to that of standard pblyester, is usually 1,000-100,000, preferably 1,500-

- 50,000, and further preferably 2,000-20,000.



invention is not particularly limted, it is usually 3-200 ngKOH g,
preferably 5-150 ngKOH g and further preferably 10- 120 ngKOH g. The

unsat urated carboxylic.acid (b) used in the present invention is a conpound
having at |east one pol ynerizabl e carhgg-carbon unsaturated bond and at

| east one carboxyl group in the nolecule thereof. Although said polynerized

car bon- car bon sat d bon s not particul ar l'im.t e so far-as it is
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Thus, qﬁpg%%ntrty of the unsaturated carboxylic acid (b) is usually 0.8-5
equrvale preferably 0.9-3 equivalents, and further preferably 1-2

equi val ent s peExﬁﬁpléeaéfEthé upkaturgtedystrbexlicGicid! (b)ineisidstimomobidisic
pol yester-polyol (a). The esterification reaction between the

pol yest engatukated carbaxylic erids sychias agnylic e@rﬂbme;maw%aed( 6')0"%1?1 acid.@arri ed

t d t
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pol yrer i geitl] fumaridhadid} citraconiccddiiilaednicadcld,. gIﬁlaﬂccacid}t3-n;etlmjl-2-pentendroic
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reacti onespemallyspreferablb usual Iy 0.5-15 hour s pr ef er ably 1-10 hour s, and
e P o et dafhled cobufi Bbfs T ey o 48 BHRE7 BRI i
combination of two or more acids. The quantity of the unsaturated carboxyllc acid
(b) is appropriately decided so as to give at least two polymerizable carbon-carbon
unsaturated bonds to the resulting unsaturated polyester. Thus, the quantity of the
unsaturated carboxylic acid (b) is usually 0.8-5 equivalents, preferably 0.9-3
equivalents, and further preferably 1-2 equivalents per equivalent of the hydroxyl
group present in the polyester-polyol (a). ' '
The esterification reaction between the polyester-polyol (a) and the
- unsaturated carboxylic acid (b) can be carried out according to the conventional
methods. The reaction can be carried out in the presence of the above-mentioned
esterifying catalyst by adding a polymerization inhibitor (m) detailed later. The
quantity of the polymerization inhibitor is usually 0.0001-0.1% by weight, preferably
0.001-0.05% by weight, and further preferably 0.001-0.01% by weight based on the
unsaturated carboxylic acid (b). The reaction temperature is usually 50-300°C, .
preferably 80-250°C, and further preferably 100-200°C; and the reaction time is




formula (4): Plerr] (OH m (4) (wherein Plerr] represents a polyester
chain formed by subjecting a polybasic carboxylic acid conponent containing
‘pol yneri zed fatty acid and/or polynerized fatty acid ester to a

pol ycondensation reaction with a polyhydric alcohol and mrepresents an
aver age nunber of hydroxyl groups per I"'ecul e represented by (hydroxyl

val ue x wei ght -average nol ecul ar weight)/(56.1 x 1000) (the value of mis
in the ru&ﬁyd} 54 50hauo) preferablc1-d@ haurs, and further prefiesably 2-hbeyrs.c aci d

Rpor 1] RLer 1] R gaed wife BhaliiTedool O RPidetiige bu the fllowing genelcr 1)

represenforﬂﬁmg@gen atom al kyl group or al kenyl group, R err] represents
hydr ogen atom or alkyl group and n is an integer of 1-6), the unsaturated
pol yest eP(OH)mpr ef er@! y obt ai ned according to the present invention is
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hydr ogen atom r| represent’s "hydrogen om or al group, preferably .
hydr ogenzm-m)) is reamm withiar ugsatu;atednarbonyhmecldmepf@emecy by e &ajlowing om or
met hyl grou nd n rgfresents an integer of 1-6, and preferably 0. As
expressea pol ystyrene-converted wei ght average nol ecul ar -

wei ght (M’WC-dGRE-S n%efb@m.gel RSY meat i on chromat ogr aphy, nol ecul ar wei ght
of the unsaturate I:dyester (i) of the present invention is 1, 000- 100, 000,
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curabi | i pyl ester(#ﬂarefekﬁtﬁ%bbtalh@d aBebingEid theeresént imventiorsistrapaisenited by
(pol y) ur et hane e present invention is an unsaturated uret hane

conpoundthg Oﬂﬁwlmlsﬁ@fﬂﬁféi MUl (8 ur et hane conpound having at | east two
P'0-CO-(CH,),-CR°*=C-(R°R"), (6) '

In the formulas (4) and (6), P! represents a polyester chain obtained by
subjecting a polybasic carboxylic acid component containing polymerized fatty acid
and/or polymerized fatty acid esterto a polycondensatlon reaction with a polyhydnc
alcohol; m represents preferably 2.5-15, and further preferably 3 0-10.

In the formulas (5) and (6), R® and R’ mdependently represents hydrogen
atom, alkyl group or alkenyl group, and preferably hydrogen atom; R® represents
hydrogen atom or alkyl group, preferably hydrogen atom or lower alkyl group, and
further preferably hydrogen atom or methyl group; and n represents an integer of 1-6,
and preferably 0. "

As expressed in terms of “polystyrene-converted weight average molecular
weight (Mw)" determined by gel permeation chromatography, molecular weight of the
unsaturated polyester (i) of the present invention is 1,000-100,000, preferably 3,000-
50,000, and further preferably 5,000-30,000. If molecular weight of the unsaturated
polyester compound (i) is too low, flexibility is insufficient. If it is too high, the resin
composition is inferior in curability.



pol yneri zabl e car bon-carbon unsaturated bonds in tthe nol ecul e, which can be
obt ai ned by subjecting a pol ybasic carboxylic acid conponent contai ning

pol yneri zed fatty acid and/or polynerized fatty acid ester to a

pol ycondensation reaction with a pol yhyjj ¢ al cohol to prepare

pol yester-polyol (c), followed by reacting said polyester- polyol (c) with
a pol yi socyanat d) and at |east one active hydrogen-contai ni ng

pol yrer i xR8dgiaibilnguiilgdaynand (e) selected fromthe group consisting
of acrylic aci ’Tﬂs‘%@ﬁr”a ' ' shatrde AR LiHshl

hydr ogen- cont g..lhl’?i ng acr¥+q @@Pgﬁtgéﬁ%ﬂ)ﬁgﬁﬁyﬁ%@ﬂ%@gpﬁ?Hg rn::tt atcerdyl I C
est er s amdethahe \cenipolmbeman ansaturated (poly)juretmnecqomepeundiaving i tedsb twowi ng

Aporr i SOMHRTAHIS RBHroFRPR, SgRIRIEC honds piiaayRolREUlg, whlSGRr el <

hydr oxy! oBE£IHEd b @upjg(cgg,g%agbgﬁe eaDaxyfE aéia-cqﬁ%ﬁéﬁteeﬁfawhgrp%gaﬁ@ha gAY of

t he pol yester-polyo e”sane ones as nentioned in the par ¢ _
pol yest efatfypagidlandipr pelymietized fatty acidtasterdo a pelypondensatipnraaetiqgriwithtehose
used in th nvent i,on

par ¢ cul ROVHIANG Ao R plihare obBRlk Ao S50 Rl réiciing i Belsdter
al i phat i @R Yé)SWithy apHlfiSodyemats id) EnePaebmigound (8) bémﬁ\y?ﬁgtateﬁve hydrogen

2,2, 4-trinet hyl’hexanmet hyl ene dii socyanate, | ysine net ester

di i socyadide polymetizabia egtbenecarbor vosalttatedhand indhe meleculeitbgrgof.c

Pt Looyanat o adt tabdcre SRS of s SoVaNaEPadl (0 B8 Sy <) Jrone
di i socyanrémtionddinttRb YaPagraphi ot poKaRedrEpolydt! (4} 64¢ bdirefetrathivat e, |

4, 4' - di phenyl net hane dii socyanate,” napht hal ene dii soc%/anat e

tri phenyl met has theipalyisoeyanate (d) thase yseshin the copueatienal melvsisetheprat e and

4, 4- i phewPiHesiaarEs Bhed wih BT oAY oS BFRRAR: o Frefihicsor sl R ™
hydr ogenaiyadatey/(dy irsradé aiipaiepaiisooydhdtés slcik as Hdxahltthyene dilsecyanatet es,
alicyclic and aromati c pol yi so- cyanates are preferable, and aromatic

pol yi socyaddriimeaihyhpxamethylene diisacypaates lysinermallyl asten diisogyanatestetd nay
be used €] I | ' L Qfl M : | t he
ol vi socystler? ARSchEnat SR EEIRE: dlicydlicpiRidioyifes sith giRSphoior®
hydr ﬁxyl dii_sbwahnﬁéem,hydmyebhpaylmdthén?é diisdwagfttéamd tHe tilag; iaremiaid rpogaso(;l (—a; ons
In the active hydrogen-con Al 0 neriz e unsat urateq conpoun e
and t he sqyﬁ’f‘e?estsﬂ-@?‘rﬁﬁrgértqt&\f ehe Qﬁ?&y@%ﬂ% 3 %l)ﬂ'&nﬁéﬁiFQ‘éyqfi?gﬁo’@aﬂeQ?ons in
t he [ pol s | xQah. i j hli kg abl e
e ibe a%bggbg%arppégg,n%a ( gﬁknynﬁ&hans o6k Rk, TRIPHNAIBAE dSbSYERaLE,
triphenyimethane triisocyanate, tris(4-phenylisocyanato) thiophosphate and the like;
and hydrogenated aromatic polyisocyanates such as hydrogenated 4.4'-diphenyl-
methane diisocyanate, hydrogenated tolylene diisocyanate, hydrogenated xylylene
diisocyanate and the like. Of these polyisocyanates, alicyclic and aromatic polyiso-

cyanates are preferable, and aromatic polyisocyanates are particularly preferable.

~ These polyisocyanates (d) may be used either alone or in combination of two

ormore. The quantity of the polyisocyanate is appropriately decided with consider-
ation of hydroxyl value of polyester-polyol (c), the number of active hydrogen atoms in
the active hydrogen-containing carbon-carbon unsaturated compound (e) and the

- sum of the number of hydroxyl groups and active hydrogen atoms in the polyester-
polyol (c) + active hydrogen-containing carbon-carbon unsaturated compound (e).
Thus, the quantity of polyisocyanate (d) is usually 1.01-5, preferably 1.05-4, further
prefefably 1.1-3.5, and most preferably 1.2-2.5, as expressed in terms of the
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Thus, the quantity of polyisocyanate (d) is usually 1.01-5, preferably
1.05-4, further preferably 1.1-3.5, and nost preferably 1.2-2.5, as
expressed in terns of the equivalent ratio of isocyanato group/hydroxyl
group, the equivalent ratio of isocyanato group/active hydrogen, or

equi val ent ratio of isocyanato group/ (hydroxyl group + active hydrogen).
Sai d active hydrogen-containing pol ynerizable unsaturated conpound (e) is a
conpoundedquivalept ratia ¢fdsocyanato grquwmydvox;dgrdamsthe equivatentratio pliisogyanatoom

reactive with i.so ate and at st on ri zabl atur at ed bond.

ho e oGUbERIyRIEER0S. ecdivalg B oY RSy et AP PRGBS gt oup

or the |j4&g, é:m{')ﬁrg eﬁ)aferred to, and that of hydroxyl group is preferable.
zabl

The pol yneri e~carbon- carbon unsaturated bond is that participating in
pol yrrer i zat i onAltheugh said campound:(e) ispntainingtactive hydeegernand apalymerizable

Ui ny 1+ aetiaonarth gl Pl Bord R a5 RIS o R B e iRy ot R 08

active hyshpeand hRNing inithe ncler e thaitdf at Isashbné aktive hgdivyenchtom rdactvede
acrylic acid, nethacrylic acid, acrylam de, net hacri/)l am de, active

hydr ogenwiiBisegayanate ae@ ;alt laast one polyraerizable rathasyearbeprinsaluratpcheonthcr v i c
t
ot ve. hOIREN Y SopREaING I o hileElie ARl atfoadt the ALiRBhyHoGeh

hydr ogenatopmandat ﬂm&ttqrfeqsdymenzame@‘amabbarbowmsamrat@d berdogAs-thent ai ni ng
(nmeth)acrylic esters are nost preferable, Exanples of the active

hydr ogena@@tiv@ Rydroggn thet ﬁf axdwvwr@ypeammgml@ RgEhax gragprdbe dke £8Ri ng

h
o, cob SeriSsi 6] Snd FRERAY brdlbAURTERRAALT, ARnOlTEh e BekmdnBie 5. o o
group- Cooamonbcra]b()nmamwd borebisarct wttt:umw kmitod it mfas/ béleatbpnmarbbn

roup-containin neth)acrylic ester, for jnstange,
epr 65onVRSAIHIAIEHGTPUP PBAIGRAITG B RAVmeRFRlicR reastions nifated By radiations,

1) FRCAKd iR ool s G e, Sroklngge oy
and p r ebon@e\nnylld!!mel orehand ttfie Ilké.OO ), and (neth)acrylic esters of 3- or
o RS s5amuis A ki @) 153 sBBIR AV 2eni thvaining
S ggpggggpnéﬁﬁé&%@hem AerivENes %bcﬁ %r(HeihYaE}yIW&l (hdtfjacyianmidés sGeH as | v
acrylamide, methacrylamide, N-methoxymethyl(meth)acrylamide, N- ethoxymethyl-
(meth)acrylamide and the like; active hydrogen-containing (meth)acrylic esters; and
active hydrogen-containing styrenes and the like, among which active hydrogen-
containing (meth)acrylic esters and active hydrogen-containing styrenes are
preferable, and active hydrogen-containing (meth)acrylic esters are most preferable.
Examples of the active hydrogen'-cdntaining (meth)acryli'c ester include
hydroxyl group-contain'ing (meth)acrylic esters, carboxyl group-containing
(meth)acrylic esters, amino group-containing (meth)acrylic esters, and the like,
among which hydroxyl group-containing (meth)acrylic esters are preferable.
As the hydroxyl group-contain'ing (meth)acrylic ester, for instance, the
compounds represented by the following general formula (7):
CH,=CR®-C(=0)-O-(A),-H (7)
(wherein R® represents hydrogen atom or methyl group, A represents alkyleneoxy
group, and p represents an integer of 1-100), and (meth)acrylic esters of 3- or
higher-hydric alcohols can be referred to. Of thesé compounds, the compounds
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-16 - represented by general formula (7) are preferable, and the conpounds
represented by general formula (7) wherein p=1 are particularly preferable.
1n the general formula (7), A represents an al kyl eneoxy group, of which
exanpl es i ncl ude net hyl eneoxy, ethyleqqﬁxy, propyl eneoxy, i sopropyl eneoxy,
but yl eneoxy, i sobutyl eneoxy, sec-butyl eneoxy, tert-butyl eneoxy,
pentanethylegggéé, hexanet hyl eneoxy, i sohexyl eneoxy, octanethyl eneoxy,
dodecy! nteprss Py generaldfemule:i7h are-peafarable andthecompaundsdiepseseniéd t he

et hyi endBkgeneEL R ET) wheteih 21 e REBESVer BFREIE,. 2 cohucyi encoxy,
sec- but y| eneoxin, thejenebaltfpinorRA7Y, A Pspresemtsiad alkglengoxy graup; ot whigteoxy,
|sohexyleneo€%§and the like are preferable, and straight-chai ned | ower

al kyl ene®¥amples inciude cethylensoxy;| e enRgOXy: DISREERANKY, ISOPIRMIRRAKYy |

par 11 cui ey IFTRMIEHAERY o BIRREBNY, TR HNIBREOX Rehidtfiedoneoyy,
pr ef er abhaxamatbyldngokipasohexylenaddyy odtairibthyledesxy; dodeeyintethylgndxy, Exanpl es

of the acrylic ester represented bi;@genera formul a f(?_ wher ei is 1

"nl uae eyacsyimatheneqel pesiadacaesininpoxy spdtho e refmong Pesee.
2- - _ | a
2 by o TBuBSe Riter IRIRMERYarRUS sdoft 48 iiriletby: RIehBOkY, tobyleneoxy
6- hydr oxigbpropyldrmezidy) butyldneoxy, iSotutgienepry, tsec-tfutplenbexy, tedbutyleneoxy,
1 oy nRATIAthIBR S ol PelpmcthyRgem s inonAyYienAarARae 158 ke Sroprafarbe,
I | . . -y
oty ac i Strdfdhtichbfed iodef BRENEORP Krodd SRt as feihfiendoid) SHIMUREEY,

(et E) acpuyilp@rtem\emuyl,3 hb%tylehiebxy, pemlal rpemy:]endomyJ Iy?xamémXIHMeexyraathayifte@rg'et hyl
t ate, 3- - th)- te, 4- - Qut '
et by ScoameuBry rRAeBE, POt bl B Jooeral Vot Sl d 90 e

(et h) a.cmﬁﬁeg; g?f'ef’éblw%ﬁ?,r&?fﬁno%?ﬁ%lﬁbwi. wherein p is 2-100 include

di et hyl enegly nono(neth)-acrylate, triethyl enegycl ol rmno(lrret h) acryl at e,

pol yet hyl enegl Examplashof{ thetacryicr gstar kepresented pygergrgidormula (7) wherein p is
(et hy act yaode BldrapdinathinaRBRIER, 2iiehoniiin Geinelh SRBEaR.
T gyt haactjes yagbry ey @y (ngprny o
Exanpl es4dWdrdxybulid {meth)agrylates Schsidroxyhexyl (agthjacsylate, By yqroxyeetshol
i ncl ude methyacrylate, 2-hydroxylauryl (meth)acrylate and the like. Among them, prefer-
able are hydroxymethyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxy-
propyl (meth)acrylate, 3-hydroxy-propyl (meth)acrylate, 2-hydroxybutyl (meth)acryl-
| ate, 4-hydroxybutyl (meth)acrylate, 6-hydroxyhexyl (meth)acrylate and the like, and
particularly preferable are 2-hydroxyethyl (meth)acrylate, 3-hydroxy-propyl (meth)-
acrylate, 4-hydroxy-butyl (meth)acrylate, 6-hydroxyhexyl (meth)acrylate and the like.
Examples of the (meth)acrylic ester of general formula (7) wherein p is 2-100
include diethyleneglycol mono(meth)-acrylate, tristhylenegyciol mono{meth)acrylate,
polyethyleneglycol mono(meth)acrylate, dipropyleneglycol mono(meth)acrylate,
tripropyleneglycol (meth)acrylate, polypropyleneglycol (meth)acrylate and the like,
among which preferable are diethyleneglycol mono(meth)acrylate, triethyleneglycol
mono(meth)acrylate, dipropyleneglycol mono(meth)acrylate, tripropyleneglycol
(meth)acrylate and the like. |
Examples of the (meth)acrylic ester of tri- or higher-hydric alcohol include



-17 - glycerin di(meth)acrylate, pentaerythritol di(nmeth)acrylate,
pentaerythritol tri(nmeth)acrylate, trinethylol propane di(neth)ac
the |i ke, anmong which.preferable are glycerin di( E
pentaerythritol tri(meth)acrylate, trnq%hylolprop
the like. As the "other hydroxyl group-containing}(net L cRSddPr S,
al koxy group- and hydroxyl group-containing (nethyacrylic ésters such as
3- but oxyglgeénnidifmeth)apnyiatenpeniaecythtitol di(eeth)abeylatek pentaetythritel acrylic
esters such stearigc. actd- nodi fied. pentaerythri L acr te and t he
li ke cant"&@eﬁg?@?fféﬁ' ﬁ@&ﬁx@ﬂeP?@%gKﬁ‘ﬂ%)&W%&rﬁiqo{heﬂ spﬁog}ge‘gﬁ@ﬂe
repr esenytorabld &R GIgtéinditteliDaeridte! pémtabrythiitol trifiiethyacrfiiesr ] - B- X

(8) wherein Rerr] Tépresents hydrogen atom'or al kyl group, B represents
phenyl erkimgtbyplprapanedi(metalesniiaterand eylike. ani no or carboxyl group and

o hyar oxyaty: ohe e, Bt R SR a LB RhRIRG R i IR ROIRRIHE e
hy dr ogenagdRyd@loxyngroRp-ooTRainiPintethiscrylic edters Suiras! 3ctmté>$}-'2mr@qpmmﬁ
either alone or in conbination of two or nore conpounds. The quantity of

t he conpitoeth)acrylateand the likeampdified acaylic epterssuchoan sieariagcichmesiified [ (d)

d/ ] - - d furth ferably 1-1.5
s expr chalaelh T taboplatt dna s @it B BoRires®8] o) anat o’ or oup act i ve
hydrogen. The Ageé am@H¥w¢nrmnmg(éwmmt forhastaneesitis repvesuritedbgan be

produced (1) by reactin he "above- nenti oned conponents [(c), (d) and (e)]
si mul tan@’&f)guwlﬂﬁkgqf@fagﬁmﬂ@éﬂ:(&)hg t he conmponent (c) with the conponent (d)

to prepapg a ), ur et gane conpound having a term nal isocyanato group
(f), fol p&%ﬁ%b}%acti the term nal i socyanat o group-containing

(pol y) ur gt inarforrmaiap RN eprésentsurydedgen aterh o alkybgroap; Buepresents phenylene
hydr ogen- cont ai_ni ng pol ynerj zabl e unsat ur at e(? (of0) ouad é‘e%%or ﬁ%ﬂyﬁy
react i ngg{a¥P- wi’%t rerresents hydepafl .aminoLrrarhexyl gseyr aRE pr Y bYHI VA ng
(pol y)ur d? @ﬂne f3l ' tYl%@i ed with a
pol yestegﬁp 'ycﬁ'; Ec?iérc:%t(étrﬁﬁleeg (ﬁyslugﬁ\%?e tldﬁ‘gggttc‘)(?lggr%wz%déa%‘d%st y acl d- and/ or
‘pol yneri zattbokysﬂy;erm:aﬂdmﬁke. cont ai ni ng pol ybasi ¢ carboxylic acid
conponent and ?hggé %p:'}f\(/jer hgd%gce%bc%ntéiﬁinag ;?&ln)ﬁ(éﬁgg résc_trbgﬁ'-cé%% UftShturated

‘compounds (e) may be used either alone or in combination of two or more com-

pounds. The quantity of the compound (e) based on the isocyanato group-contain-
ing compound [(d) and/or (f)] is usually 0.5-3, preferably 0.8-2 and further preferably
1-1.5 as expressed in terms of the equivaleht ratio of isocyanato group/active
hydrogen.

The unsaturated polyurethane (ii) of the present invention can be produced
(1) by reacting the above-mentioned components [(c), (d) and (e)] simultaneously, or
(2) by reacting the component (c) with the component (d) to prepare a (poly)urethane
compound having a terminal isocyanato group (f), followed by reacting the terminal
isocyanato group-containing (poly)urethane compound (f) thus obtained with an
active hydrogen-containing carbon-carbon unsaturated compound (e), or (3) by
reacting (d) with (e) to prepare a terminal isocyanato group-containing (poly)urethane
compound (g), followed by reacting (g) thus obtained with a polyester-polyol (c)
obtained by subjecting polymerized fatty acid- and/or polymerized fatty acid ester-
containihg polybasic carboxylic acid component and a polyhydric alcohol to a

ponCondensation reaction.
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-18 - The above-nentioned reaction. (1) which conprises reacting [(c); (d)
and- (e)] sinmultaneously is carrief SRy PIAS Elthp ely adjusting the =~
quantities of the com ponents sojth -'R_[_ %ﬁn rty}of unreacted isocyanato
group after conpletion of the reaglj Y o usublly 1% by nole or |ess,
preferably 0.5%by nole or less and further preferably 0.1% by nole or |ess

b d th tit foi t bef h I on. h
conponent s ar cliabevermantionst ToasRRI g NDIeR omprisshaeagnadic (Grammielh |
conponeng; : . B Firls ' I
caunl T ot ddeif & bdfed/Cli i horBpiaRR ARG nd RS M tORR? Y |
ﬁ aél ng, rI)Iél'ﬁs equha'failrw%uarﬁity&_) y of oml;eiastutr)il/isog]a?nego gnw;]g bfter mplegﬁ]?mm tgllae active

yar ogen I'S usua . O- W, er . (- n r
076" 275 veastion semasiovistially 195y Ghale akyessn Rrefoga by Svbrw Dol & Gge ands

?ﬁga'r Lgﬁ@)g%ﬁ&?gj BPI"% t& mofe é\’lﬁgé gg&&? bn Rﬁ?hﬁéﬁ YofdsSyhnhto Q*S%f”gh

rogreéss int sence of catalyst, It Is |y
carri ed Ipefore the teactiorsésuallyy theacampanents ase charged so that symmed guagtitypf

ot vl am hol | : . _ o :
E,Lfmgéuﬁd < chond oty SompoRSTEG) Bhd actve Bigragen in AmARTEAIAERAGTES n
oxi de, s ﬂﬂﬁgi'r'ﬁa : ub i oifen I
- oct anoaté and t tgwlaléi@a.l t@&@égggﬁ?tﬁﬁﬁ%f S’taﬂgdolc%l?gmé?bf@ usugﬁ)ilwgﬁgl- 10% by
ﬁ: gm ’ bq;r;rm; 0 f?\}gﬂg m_0, u(i\éaleni o ot eanaimegérqupé(h?dwxyy%mup-ﬁa@ﬁgﬁ I
] : reac n
carried rogﬁ'[h 'ﬁé"%@li!r?cé'sop}%fﬁ%&%? %’Bﬁdeﬁe'&ﬂr r@b& grbl'iullr %néﬁgen%’
such as gyhigaent F4tld GMiydrézyl Yo 4eive hydrogba i usiially'e.25 kstefGbR0.s9ed | f
"I'1 Xlal ?

desi red. e reaction tenperature 1s us y 0-200[err]C, preferably
30- 150[ eand turthat prefarably G8df.tr ably 50-120[err]C, and the reaction tinme is

Ily 0.5-5 f o] -10 f of er ab <
hour's. "1 the ABEGlgn ierepciBhdFoariorgress Rifeatisanith of Bt s oy
carried gatrie8®utthd prodenesidf ancaRalgsiulich apsiary(aminesyesy. athylamineund
(f), can retain an isocyanato group. Thus, the reaction is carried out at

an i socymespholines piperaginednd therlikepor argapiq Betal cempaundstsueh as dipubdtin y 1

0ol i, Yoshut elath, RGBT B3, starinos BRI REnRE soiPot
; é%t ggyzg?izliréttsyt a%?ﬂggtl?gt%mat?%dghb Iikta.néI m'(l?e {quiamﬁtwa thée catedystdswisually i arT %
S
Guant | £y ORY10% b Waiays: Dretbrablyd D7 e by ooy dinar prafetaly b1 bys. Soc
by el ghiyeffifl bkl 'b‘?fth@rs‘?jn? of &)Y (d)-ahd (e). THEreaction (1) is usually carried out in

the absence of solvent, though a chemically inert solvent such as xylene, toluene, 2-

ethoxyethyl acetate or the like may be used if desired. The reaction temperature is
usually 0-200°C, prefefably 30-150°C and further preferably 50-120°C, and the
reaction time is usually 0.5-5 hours, preferably 1-10 hours and further preferably 2-8
- hours.
In the reaction (2), the first step for reacting (c)-and (d) is carried out so that
the reaction product, namely (poly)urethane compound (f), can retain an isocyahato _
| group. Thus, the reaction is carried out at an isbcyanato group/ hydroxyl group ratio
(equivalent ratio) of usually 1 or more, preferably 1-5, further preferably 1.1-3, and
most preferably 1.2-2. Although this reaction may be carried out in the absence of
catalyst, it is usually carried out in the presence of the same tertiary amine catalyst or
organic metal compound datalyst as in reaction (1). The quantity of the catalyst is

usually 0.01-10% by weight, preferably 0.05-5% by weight and further preferably 0.1-
—_ .
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1% by wei ght based on the sumof (c) and (d). The reaction tenperature is
usually 0- 200[err]C, preferably 30-150[err]C and further preferably
50-120[err]C, and the reaction tine is usually 0.5-15 hours, preferably
1-10 hours and further preferably 2-8 hagurs. In the reaction (2), the
second .step for reacting (f) and (e) iscarried out so that the reaction
product, nanely the unsaturated (poly)urethane (i), comes to have at | east

two pol yih¥r by weighthasedronthesum oh () randdddT e rerctionyiemperatyre i esyally 0-

" ©or 200 G APl TR0:C B HIERY. 1 BlerB TR RF AN il sRRHSH BREREY
bet ween (8GalROIBOtS REGIs, preferitly i D KeurserRIfurther preferdbiyPle/héurs: 3, '
preferably 1-2 and further_ pref erabldy 1 % 5. Although this reaction can

progress in t i Hieseaction(2); fiesgeand stepifer ieagting {f) @ad: (e} is earried,out 56

resence . | ) ' tal
Cat ol yor 1t e FockER ittt hinRl) 8 Rsfirkie Moniliafide U Pmesiirar, |
wei ght  alghsbtved polypherizabls carbioit-darboe upbaturateddboras| by appropriatéliy)adjustinge) .
The reaction tenperature is usually. O- 200%er recC, referably  30- 150L rr]C
and furtH’@f%Pé?%WQQPWOB@PQ%Fé%@'{Q cempopaat é—acRF&’FPEQS%di'E terEm Fy

0.5-15 h . = ; A I
t he reac?ﬁ%ﬁalﬁ% gﬁ?@?@?@?g&@?‘%aﬁw’hgs?'dg'){e:‘%ﬁai eI; Ieé;n ?é.ér.?l e (-)u'? SO
t hat thePema(tf) and this odmmbt nrm’a(u?liggﬁwllyﬁ.&%tﬁnaﬁwa_ hi?_rtpaatnd fadher Mel ratbly N
i socyanato gro in e nol ecul e thereof,, adj ustin val e ratio
of | Socydnabo Atbanahans jeagiaan Boeses b e aeepos of cafaiye s iy |
Lo T U Edfled BRIRAD bledant et dngea ebtﬁﬂfﬁ%iﬁe bafalyst dripaficiribml  eact i on
can be carried out 1n e absence of catalyst, It 1s"usualFy carried out in
t he lor es eompouhdtdatalysinas inersiactiony (B @.]!amm‘h bi/the catalystjisnisualty O01-4%phyund
t t i i ity, t t al toi [l 01- 10%
by wel ghiveigsitanc BergreB S DB e wbiaht tiasen G felstim of ¢ 3BRYeY. T8 o¢ by
vei ght  basgdioAtehlperatiire ué@llﬁéoéﬁ,-préﬁabﬁ%d-hwc‘ aREguAhSY SreférabRual |y

0-200[err]C, preferably 30-150[err]C and further preferably 50-120[err]C
and t he 65820°6n anditbeireactinmiimg i9 usually 0,515 howise peeferably 1-thhewsrandind

further preferab - urs, In the reaction (3), the second step for
reacti ngp%rgjerﬁa*%ﬁéw%gm ‘'ed out so that the reaction product, nanely
- the unsat ur at eth tHeoteactibAt(BRARe fitst stdp foreeadtrRe(d) andvehis carried@ut 8b thelst
two pol yneri zabl e carbon-carbon unsaturated bonds (bi appropriately '
)

adj ust i n§he rRactianiRroducl: pamehe (ROlY)urethane sapResRd (gb)hasan ispsyaraiegroup

Lot veen, [T HOIGhHe WO, B dAARAe QEHBIIIC Bt Kot g,

pr ef er abloxyger? comésftorusuatly 1 or more, preferably 1-5, further preferably 1-3 and most
preferably 1-2. Although this reaction can be carried out in the absence of catalyst,
it is usually carried out in the presence of the same tertiary amine catalyst or organic
metal compound catalyst as in reaction (1). Quahtity of the catalyst is usually 0.01-
10% by weight, preferably 0.05-5% by weight and further prefei'ably' 0.1-1% by weight
based on the sum of (d) and (e). The reaction temperature is usually 0-200°C,
preferably 30-150°C and further preferably 50-120°C; and the reaction time is usually
0.5-15 hours, preferably 1-10 hours and further preferably 2-8 hours.

In the reaction (3), the second step for reacting (g) and (c) is carried out so
that the reaction product, namely the unsaturated (poly)urethane (i) of the present
invention, has ét least two polymerizable carbon-carbon unsaturated bonds by
appropriately adjusting the ratio of component (e) to component (c). As expressed
in terms of equivalent ratio of isocyanato group/hydroxyl group, the ratio between the



preferably 1-1.5. Although the reaction can progress in the absence of
catalyst, it is usually carried out in the presence of the sanme tertiary
am ne catal yst or organic netal conpound catalyst -as in reaction (1).
Quantity of the catalyst is usually O. % 1% by wei ght, and preferably
0. 05-0.50/0 by weight based on the sum“f (g) and (c). The reaction
tenperature is usually 0-200[err]C, preferably 30-150[err]C and further
pr ef er abdompondrit(peto the camponént (crisausually 0.5+8, preferably 1142 and furtherour s,
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par abenzpRa! réuion teRpERifire 8/ 1S\R15.0-200<C, preférably B2 404G aRdGuithér -
but yl - 4- et hyl phenol "'and the |ike. These polynerization inhibitors are used

i n an anpreferably 30-1207G; and tupreastiendine iscusyialy OB5-dbhauss,preferebly- 199, by
wei ght t -0.05% b i ght based d (c).
In g cagﬁ%wh@%%fgfﬁéﬁéghgﬁ "y) uret th\gel(igi) o?sfheogrgggﬁ?un (o)

i nvention is _nhqﬁé?,ﬁddbcﬁdrﬁmria% (gfgg? nﬁ%tgsy m%ig?éd @bbve £2 polyemdrization t he

fol |l ow ng gener al ] (wherein p[err] is a

ornmula (9):
pol yest einhibiter is r@r@ﬁqlabhuaﬁée%msjme_vent'@gatheim&e‘nenwmmolzm&rjzabl@ont aining
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al kyl ene, cycl oal kyl ene, cycl oal kyl ene-al kyl ene or  aryl ene
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general ok bfeferabl§ B0PROIGE% byS#bigit based on compound (c).

In a case where the unsaturated (poly)urethane (ii) of the present invention is

produced by reacting a polyester-polyol (c) represented by the following general

formula (9): | '

HO-P2-OH  (9) |

(wherein P2 is a polyester chain obtained by subjecting a dibasic carboxylic acid

containing a dimer acid and/or a dimer acid ester to a polycondensation reaction with

a dihydric alcohol), with a divalent polyisocyanate (d) represented by the following

general formula (10):

OCN-R"-NCO (10)

(wherein R" is alkylehe, cycloalkyléne, cycloalkylene-alkyléne or arylene group), and

a compound (e) represented by the aforementioned general formula (7) wherein p is |
- 1, the unsaturated (poly)urethane (i) can be represénted by the following general

formula (11): | | | |

CH,=CR®-COO0-A-CONH-R'"-NHCOO-(P*-OCONH-R"-),-NHCO-A-OCO-CR®=CH,

(11)



In general formula (11), R err] represents al kyl ene, cycl oal kyl ene,
cycl oal kyl - eneal kyl ene or aryl ene group, anong which preferable are

cycl oal kyl eneal kyl ene and aryl ene groups and further preferable is arylene
group. As the al kyl ene group, nethylen et hyl ene, n-propyl ene;

i sopropyl ene, n-butyl ene, isobutylene,”Sec-butyl- ene, tert-butyl ene,

n- hexyl ene and the like can be referred to. As the cycl oal kyl ene group,
cycl opent yl yl eAs congrate exagipjésofRband Aln the general farmula{tt); the sameaneshe

and ne #5 RLEpabgraRcht Hoand KinReriaragrope U g pedbiatmli it ed by 1-4
| ower al kyl grm@e#f'{dﬁ@q?ﬁﬂb’eﬂe rgﬁ%aptﬁﬁgébgp%?%ﬁﬁﬁgé’l &ytioalkgll y! ene,

napht hal ene group an e‘can be referre y optionally be

subst i t uerealkyletie oriaylene grayp, among whidhprefierableaneatyclaaliienealkylene gndr r |

t | -9 harlaliowinge s g ar 1
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Mol ecul ar wel ght of "t he’ unsa?gr ate p )urethane (1i) is 1, 000- 10 600,
pr ef er abege,Zecsiuigiene) o-haxylene and:thediker cambe yeferedo30 Asdbe gycloalkyieng ed

moasur aOByPg e RRPRLEENS SRRy MR WA HiedKe cA BRPRRRE” BB of (e
unsat ur ag hgéﬂ#gl’ehblﬁlméﬁé fgrétbﬁ),_)cyb%W@ﬁéM%?h@,%yddmwthyléue andrthb

good. If | ecul ar wei (;H‘lt I S excessively gajt wat er resistance i s not
1

good. Culiktan begeferteshis syhich mayeptionally be subshivted by ds iower akykgreups.

ha ; j ; + . . .
noat ur B8 SRIB0R Sros RIS E Direrl(ie, JOEABEheARhaRrBYIB R
bonds | niikéicamblaefditsd tuwiiéh iy aptiénialy o dibitted by lowénallpkgronps) o
unsat urated compoun contains_ at, | east one neri z nsat ur at e
conpound sel ec {rrgﬁ‘ef genarahlorgula (i1 dRsiepresants & &‘ﬁﬁg%tﬁb?'éaﬁ %Bﬁgby

unsatura : ' : : | " i
(pol y) ur SapieBihy Biifier e BiNelri, BRBKE cRrBRIERE 2 aFEMdiRaton with e\ oy
of unsat ditytded gicohobswiherein ¥ is-anristager af 20, podfeyable i Fithand fuythes usual |y
50% by wei ght or re, preferably 70% by wei ght or nore and further.
pr ef erabe)qu Yy-ei ght or nore -22 - based on the total polynerizable.
unsaturated co i j b iiril Jq 0o,
unsat ur at ed comﬂﬁgaf ﬂ%!ghgg?néﬁiﬁ?ﬂ%{ﬁtag%i(%(?}l?)(’)t![rhera tntB ﬁg);@(?{?agndl)@%i ), Is
not- part peaferatily 3,008-5@000sand furthas praferably 5:000=3@,000as calculated as

weight-average molecular weight (Mw) of corresponding polystyrene measured by

gel permeation chromatography (GPC). If molecular weight of the unsaturated
(poly)urethane (ii) is excessively low, flexibility is not good. If the molecular weight is
excessively high, water resistance is not good.

The curable resin composition of the present invention is characterized in that
it comprises a polymerizable unsaturated compound (h) having at least two carbon-
carbon unsaturated bonds in the moleculé thereof and a diluent (j), and said poly-
merizable unsaturated compound (h) contains at least one polymerizable unsaturated
compound selected from the group consisting of the above-mentioned unsaturated
polyester (i) and the above-mentioned unsaturated (poly)urethane (ji).

In the polymerizable unsaturated compound, the content of unSat_urated
polyester (i) + unsaturated (p;oly)urethane (i) is usually 50% by weight or more,
preferably 70% by weight or more and further preferably 90% by weight or more



pol yneri zabl e carbon-carbon unsaturated bonds in the nolecul e thereof.
Thus, those conventionally used in usual curable resin conpositions can be
used without restriction. Concrete exanples thereof include urethane

acryl ate ol i goner of polyether-polyoluzﬁ[ethane acryl ate ol i goner of other
pol yester-pol yol s, urethane acryl ate oli"goners havi ng both ether group and
ester group, urethane acrylate oligonmer of carbonate-polyol, and the |iKke.

These pdbasast on the totalpelymetizablednsptirated campoundifdd either al one or in
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Exanpl es of sai d nonovinyl conmpound include aliphatic vinyl, arquatic
vinyl , heelymesigableccarbapicarben unsaturated hopds i thesmalecule tiarapht huss her |
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conpoundgsshittiond Taroréienexamplies titsrabt inchriecurethdritcacrylane efigbmer ber i nal
such as et hyl ene, propylene, 1 -butene, 1- hexene -nmet hyl -1 - but ene,

3
3- et hyi palyethernpehiol, urethang, acrylate sligerner of othgr pelyester-palyplenigethaneiecene,
1 -dod . | h
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thereof ¢ ésoflcarbohatespoliol, anddne jikd. - Tleesmpolyfneritablecemsaturatedct adecene
and the like are preferable. As the aromatic vinyl . for instance, styrene,
a- et hyl QQWPQHBSS Qaﬂﬂerﬁﬁeﬂe?ﬂ@f@flo'? %‘ﬂﬁﬂ'@?'ﬁ?ﬁﬂé OF BWGOf At yr ene,

2, 4-di i sopropy: a2 Al , ' \ tionall
St but yi - 2- el fougoft (s ol paRialedy IKFRSE scel atisK Bluertdenvontionally

f | uor ost ysedin asulltcusablekesinaoompositédns: r Momcw.inykmnymu& and thedike are
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The Uma&#&rﬁé&ﬂviﬁ&ﬁ%%r&cgé%ihﬂ LivsutBiEited aRfohohasler @isaturatedPbleror in the

unsaturated ether”are thoSe having usually 2-20, E_referabl y 2-10 and
further pnsdtarated\carbexyliarastersandrbe likecamongiwhiek prgfiecable iase apsaturatedde

vi nyl al cohol .. 1- t -23 - nethylvinyl alcohol, allyl alcohol,

10- un_dec@ﬂ‘:bf-xxll_'q ©§'®Rt en- 3- 0ol , 2-methanol - norbornene, p-hydroxystyrene and
the like. Anongsttig@ipMatity Vingl, $6tiRstande; tiefiR tompoumds lvirialcasish-tabon ke

are particularly preferable. 'f'hough the ester of unsaturated al cohol is not
limted goublerb on their meleaitiaitegninal such as ethylene, propylene, 1-butene, 1-
; hexene, 3-methyl-1-butene, 3-methyi-1-pentene, 4-methyl-1-pentene, 1-octens, 1-
nonene, 1-decene, 1-dodecene, 1-octadecene and the like can be referred to.
 Among them, higher olefins having a carbon-carbon double bond on the molecular’
terminal thereof such as 1-octene, 1-nonene, 1-decene, 1-dodecene, 1-octadecene
and the like are preferable. | '

As the aromatic vinyl, for instance, styrene, a-methylstyrene, 2-methylstyrene,
3-methyistyrene, 4-methylstyrene, 2,4-diisopropylstyrene, 2,4-dimethylistyrene, 4-1- -
butylstyrene, 5-t-butyl-2-methylstyrene, monochlorostyrene, dichlorostyrene, mono-
fluorostyrene and the like can be referred to. Among them, styrene is preferable.

As the heterocyclic vinyl, for instancé, N-vinyl-2-pyrrolidone, N-vinylimid-
azoline, N-vinylcaprolactam and the like can be referred to.

The unsaturated alcohols used in the ester of unsaturated alcohol orin the
unsaturated ether are those having usually 2-20, preferably 2-10 and further

preferably 2-6 carbon atoms. Preferable examples thereof include vinyt alcohol, 1-



t he above-nentioned unsaturated al cohols, a saturated carboxylic acid ester
of the unsaturated al cohol is usually used. As said saturated carboxylic
acid, those having usually 1-20, preferably 1-10 and further preferably 1-6
carbon atons are used. As said saturatgﬁ carboxylic acid, formc acid,.
acetic acid, propionic acid, butyric a ,. valeric acid, octanoic acid,

| auric acid, stearic acid, eicosanoic acid and the |ike can be referred to,

among whimethybriaylaiconhal, dMalQQh@i doamdgceatbpl,d-a@iea-&pl Gmethandei d,
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-octadecy e can be referre anong whi ch hi gher al kyl groups
such as octyl , Agtheungatusaied ethenpny unsamra'gerd etbets meay\he used:so jaras t?w
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sai d substituent, hydroxyl al ﬁroup aryl oxy group, .. al kyl am no

group, hBydrgxymetiyhpsepenyl ethen2-ydroxysthyl isanrepeny etherang tha like. g abl e
are hydr gy &e?&%bléé#&%drg%&r@i‘gmﬁ $th¥Yo-hydroxyethyl vinyl ether and the

like.

As the unsaturated carboxylic ester, ester compounds of acrylic acid and
methacrylic acid are particularly preferable.- Examples of such (meth)acrylic ester

~ include alky! (said elkyl may optionally have a substituent) esters, cycloalkyl (said

cycloalkyl may have a substituent) esters, aryl (said aryl may optionally have a
substituent) esters, aralkyl (said aralkyl may optionally have a substituent) esters, and
the like of acrylic acid and methacrylic acid. Among them, the optionally substituted
alky! esters are preferable. | | |

As the alkyl group having no substituent which constitutes the alkyl ester,
methyl, ethyl, propyl, isopropyl, butyl, amyl, hexyl, heptyl, octyl, 2-ethythexyl, nonyl,
isononyl, sec-nonyl, 1-ethylheptyl, 1-propylhexyl, 1-butylamyl, isobornyl, octadecyl |
and the like can be referred to, among which higher alkyl groups such as octyl, 2-
ethylhexyl, nonyl, isonohyl, sec-nonyl, 1-ethylheptyl, 1-propylhexyl, 1-butylamyl,



group.” As the al kyl group having such-a substituent, |ower alkyl groups
having such substituents are particularly preferable. As the cycl oal kyl
group constituting the cycl oal kyl ester, cyclopentyl, 2- methylcycl opentyl,
cycl ohexyl, 4-nethyl cycl ohexyl and the j,ike can be referred to. As the aryl
group constituting the aryl ester, phenyl and the like can be referred to.
-As the aral kyl group constituting the aral kyl ester, benzyl, phenethyl and
. the |ikeisobormyb omdseoyéanddheihegae prefeddley| . aryl and aral kyl groups may
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i sobonyl ethRtAilate2 HbU |((mth)h%?ﬂaieahé xylqeietpReyylate2t-sthgitexyiat e
and the |1 an | ower hydrox met’h) acrylates such as hydroxyrret hyl
(met h) ac(mbﬁt)acrylateyﬂ-ﬂﬂxylbe (maébagmlat%m (meth)aerylajerispponyl (meth-

ety BB, 1 SR YR Dokl BT Ghamden BRI Stimacryete,

(et h) ac pptatieyRitethigcriake and the ks dyardxyaikye {mettaerylates such as hydroxy-
methyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxy-propyl (meth)acryl-
ate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, 4-hydroxybuty|
(meth)acrylate, 6-hydroxyhexyl (meth)acrylate, 8-hydroxyoctyl (m_eth)acrylate, 2-

~ hydroxylauryl (meth)acrylate and the like; oligo- or poly-oxyalkyleneglycol (meth)-

- acrylates such as diethyleneglycol mono(meth)acrylate, triethyleneglycol mono-
(meth)acrylate, polyethyleneglycol mono(meth)acrylate, dipropyleneglycol mono-
(meth)acrylate, trimethyleneglycol (meth)acrylate, polypropyleneglycol (meth)acrylate
and the like; tri- or higher-hydric alcohol (meth)acrylates such as glycerin di(meth)-
acrylate, pentaerythritol di(meth)acrylate, pentaerythritol tri(méth)acrylate, trimethyl-
olpropane di(meth)acrylate and the like; etc; Among these (meth)acrylates, alkyl
(meth)acrylates and hydroXyaIkyI (meth)acrylates are preferable, and higher alkyl

| (meth)acrylates such as 2-ethylhexyl (meth)acrylate, 1-ethylheptyl (meth)acrylate,



As the "other (nmeth)acrylic esters", 2-hydroxy-3-phenoxypropyl (neth)-
acrylate, 3-chloro-2-hydroxypropyl (neth)acrylate, 2-ethyl hexyl carbitol
~frmeth)acrylate and the like can be referred to. The diluents (i) may be
used either alone or in conbination or.ggwo or nore. The diluent (i) is used
I n an anount of usually 10-300 parts by weight, preferably 20- 200 parts by
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- hydr oxy- 2- met hyl pr opi gphenone, 4-i sopropyl - 2- r - 2- net r opi. 0-
phenone, lbélr!QE pagti¢uady B’i@éﬁoﬁ%@h@r@m@%ﬁém Be fﬁé@gﬁébw@ﬁm@y w heat or
4' - phenoykys el ke | N Rt nds
such as BY ifadiatoh B aChRPGRANIRBRIE, BCrorBly It culd iy Ridilth GRAEHR
2- i sopr opyérgyisecans.hoAs used Henein| tHectermartabtiveenergydreans'bimetusivily meznsas

2-et hyl ant hr aqui none, . 2- chl or oant hr aqui.none, papht ho- i none.,and the |ike;
or opi ophHRENIOIRIRY ATsHENZINg, raglations slchas leskioR Hear aloha ray, betd ray,

gamma ray and the like. In case where an ultraviolet ray is used, it is preferable to

add a photo-polymerization initiator (k) and/or a photosensitizer (m) to the curable

" resin composition of the invention. In cases where an ionizing radiation such as
electron beam, gamma ray or the like is used, the curable resin composition of the
invention can be cured rapidly without addition of any photopolymerization initiator or
photosensitizer. |

The photopolymerization initiator (k) is not particularly limited so far as it

~ generates radicals when exposed to light and the radicals thus generated can effec-
tively react with a polymerizable unsaturated compound. Known photopolymeriza-
tion initiators can be used for this purpose. -

The photopolymerization initiators (k) which can be used include benzoin
alkyl ether compounds such as benzoin ethyl ether, benzoin isobutyl ether and the
like; benzophenone compounds'such as benzophenone, methyl o-benzoyl benzoate,
4,4'-dichlorobenzophenone and the like; benzyl compounds such as dibenzyl, benzyl



phenorie, 4'-dodecyl - 2- hydr oxy- 2- et hyl pr-opi ophenone and the like; netallic
salts of organic acids such as cobalt octenoate, cobalt naphthenate,
‘manganese oct enoate, nmanganese napht henate and the |ike; peroxides such as
nmet hyl et hyl ketone peroxide, cyclohex%gqne per oxi de, cunene hydr oper oxi de
and the like; etc. These photopol ynerization initiators (k) may be used
either alone or in conmbination of two or nore species.
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conposi t hexife, ! bRakdHe b8 Pb?dﬂé %n’féhe‘ﬁgﬁif@ﬁérdﬁbé 8hQ T filke; Gtc.

pol ymerization i t ecours torage neri zation i nhi bitor (n)
IS not parti cuThesqphotopoMnemzat@n lalslatqrs (ﬂa)rmay h@slaed eitharalereor ircur abl e
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These pol ynerization inhibitors (n) used either alone or 1n conbina-

tion of fushespreferablydetd pgrtngyamngh'yp@f1Q¢1§amt>yrve¢lgata@f the palymerizahle (n)
i s usual eferabl y 5-500 ppm and further preferably
10-100 phﬁ"é&%&ogﬁpﬁ@téﬁ ‘abl e resin conposition. The curable resin
conposi tion of Thephotesenaitizen @) id met paaticllarly linitedesd fay abliteah be usbd for

I ngredi ents nentioned above according to the usuyal garr{at hod If desi red,

ot her coHsRlmNale-curRhle desincompantions: y Examples thargal includeraliphaligiamines

conposi t s9ll$ as methylamine, tributylamine, n-methyldiethanolamine and the like; aromatic
| amines such as diphenylamine, tribe'nzylamine and the like; sulfur compounds such
as o-tolylthiourea, sodium diethyl dithiophosphate, s-benzyl-isothiuronium-p-toluene-
“sulfonate and the like; nitriles such as N,N-disubstituted-p-aminobenzonitriles and the
like; phosphorus compounds such as tri-n-butylphosphine and the like; and nitroso-

amines such as N-nitrosohydroxylamine and the like.

These photosensitizers (m) may be used either alone or in combination or
two or more species. Quantity of the photosensitizer (m) is appropriately decided in
a range making no obstruction to the effect of the invention.

It is recommendabile to add a polymerization inhibitor (n) to the curable resin
composition of the present invention to prevent the progress of polymerization in the
course of storage. The _'polymerizatiOn inhibitor (n) is not particularly limited so far as
it can be used in the usual curable resin compositions. Examples thereof include t-
butylhydroquinone, hydroquinone, 1,4-naphthoquinone, p-benzoquinone, toluhydro-



>

may be added to the curable resin conposition of the present invention.
Exanpl es of said "other ingredients" include the natural and synthetic
‘pol ymeri ¢ conpounds di sclosed in JP-A-Hei 7-268046; the fiber-reinforcing
mat eri al s disclosed in-JP-A-Hei 7-268Q§§; iron, chrom um nickel, cobalt,
al l oys thereof and oxides thereof; various stablllzers (anti oxi dant s,
weat her stabilizers, heat stablllzers etc.) such as §%§E¥_-a-
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I nor gani c fillers such as ga m.carb cal de nesi

o ao " said rotnen gredBnts nute 1S hebral e Shuf ﬁfhﬁrm%ﬂ{ﬁaeu"‘
magnesi u §l%§€8 %UF-A%M—??&Mé 'tﬁé‘hBer—F@lﬂRb?éhg fﬁhécehal%ad@clo% il WP He at e,

barium sultate cium su m.ca, lomte, clay, talc, zinc oxide,
gl ass fuwssma irom, ¢hremiume hickel, cobalt, relloysnbergoé aod oxides theeeof; varioish

bl ack an e . tati | e ants;

oils: orfa ﬁ@?e oRBlantr peingr Sapired: hesl pebfidf %‘tf?maﬁ&i%% R

conbi nat i ﬁé}ﬁ, ddigmasd, N, N'-

appropri a el yylg 8 aﬁéwl??gé\rggﬂmﬁ%gqrg%c‘) t on to t he eff e\'et of the

i nvent i Odlphbhyldetﬂyhnediamm"éhbl -oywlioheaxybN-phenyled- phbeylpned:amlnenNmutyleM can

be produced by curi the curable resin i ti.on abaove. . The

curing pPB@@g'sP HB?"Q%"%@?F‘T'@% Ry (ROPERRBY, 6‘& Hggrt“a éﬁ't% {9138 %

I nst ance v n@g; é))ﬂﬁ)é)@lyl ng

heat . Th%n%%h%éﬂééﬁpr oﬁ?ﬁﬁg%(ﬂ c! artic egagﬁ:%l?jﬁ?\ﬂé% 0 tlhe present

i nvent i ophilmlatepbutyhlduyylml‘@l&late dv(ﬁfethylhenylhpbthalatprdila;wi phthalate,«dii2re

energy begtr;] pﬁtha?ﬁe gl-n-butyl adlpate diisooctyl adipate, octyl decyl adipate, di-2-
sthylhexyl 4-thioazelate, diethyl sebacate, di-n-butyl maleate, diethyl maleate and the
like; colorants including inorganic pigments such as titanium oxide, zinc oxide, basic
lead carbonate, red lead oxide, cuprous oxide, black iron oxide, cadmium yellow,
molybdenum red, silver vermilion, chrome yellow pigment, chromium oxide, iron blue

pigment, carbon black, barium sulfate, alumina white, white carbon and the like and
organic pigments; electrical conductivity-improver such as ferrite and the 'Iike;
inorganic fillers such as calcium carbonats, calcium oxide, magnesium oxide, calcium
hydroxide, magnesium hydroxide, aluminum hydroxide, magnesium carbonate,
calcium silicate, magnesium silicate, calcium sulfate, barium sulfate, calcium sulfite,
mica, dolomite, clay, talc, zinc oxide, glass fiber and the like; reinforcing materials
such as silica, carbon black and the like; antistatic agents; nucleating agents; flame
retardants; oils; etc. .

These compoundlng ingredients may be used either alone or in combination



thereto, and ultraviolet irradiation gives the nost excellent result. As
‘the source of ultraviolet ray, xenon |anp, |ow pressure nercury |anp, high
pressure nercury |lanp, ultra-high pressure nmercury |lanp and the |ike can be
referred to. As the atnps- phere of thegultraviolet irradiation, an-

at nosphere of inert gases such as nitrogen gas, carbon di oxi de gas and the
| i ke or an atnosphere having a | owered oxygen concew—tr tipon are

pr ef er r &f, WORIMOFR BRECIERANd AuaNiy thareat SARRSSPIAISHY dqcided iR aagR
i nventi %aﬁﬁ’\‘@ @fﬁgﬁ’f*ﬁ‘?ﬁlﬂ”ﬁ&tﬁ@m f Akindd here. Tenperature of the

at nosphere o ation nay be any of an anbient tenperature and a
posi ti velMoldeddearticked t enperature where heat is applied to curing reaction of
the curable resin c msition Usuallé,_ t he, curing can  be éfect_ed in a

ti be d

tenperature r aﬁ@%"_@ﬁ aptinle of thecpresaat inveriion san cHrOQ‘F"_’Q Y GHESS the

| nvent i o piceRRRFEAhbYSHBRTHANhoR ARVEE! THA LR boBekd iy 4 Baird slitsket
or casings of preciston Instrunents such as magnétic har i sk drive unit

(HDD) of acdardingcoiconventional maethodpfar linstandes by igadiating theaboxewnentionsd 1- 3

mm as neasyred at the portion . comng into contact with substrate and a
hei ght ofadigfions ¢r by apRying heatreasured from the substrate surface, and the

sectlon t her e0fns tndifibd o prBGbinG & Mdlded SME(s Scdipaifitodha phésdtt RlEdn°Y

form ng a cur € resin conposl 0 e present nto a
necess aL is eslpmﬁial lysuipesior when ragnm:]h@efaprpjeoﬁdgtamactiue@nmgy ibgammisaapplied
ener gy amthereto tq pnote.the cure. It is S osSible,in the present -
i nventio e[?ﬁ?p?ﬂé&&ﬁa‘ﬂo'%gg@atlﬂn gives the @%&eécélﬁrgﬁgﬂﬁée%twg?%fon of
the pr esﬁlﬂ’avid‘éﬁ‘g;/,' )@éhd?ﬂa?q;i %\ﬁtﬁréﬁx_r%cﬂf}'t latp, HiGls breéks@ire 8ralinydamp,

synthetic resin means of X-Y-Z-driving automatic coati g%robot and "at
t he saneultiadsigh pressuretmescuny tan aod éne like aan eireferred to. - 2As theratmesmpar ed

ith th ' ds _j.n. whj.ch ' is f
and t horPhgre ot 15 ulaiolslinttiibe, shEHrBshRER E [heRbesls HOMER fithdafaflce
and t hencipon diexide ;g'aegarw #edike orldiPalincdptiord hading a lowered uxyyen concenl e
resin conposition of the present invention is advantageous in that a gasket

can be fUatieniare prafarradcevemthough the ghrablg resin eemnasitioneidhapreselessi ng
qui t o exIUPTdn Spp e 7 1S GERT P apmsBr. TelfRS e bitng shoBEfere®
hi gh- hunbtihieyirradizdioni raag bei dnycefrarbambianititemiperataresand etpositivels elevatedrake
t he nost of such characteristic, features. As . nolded artjcles, ot her than
gasket , lamperatureqvhere haatds appliqd to quing reaction QF e Wrﬁé@rreﬁﬁ‘rc%go*?" on.
adhesi vegsgafl, the curing can be effected in a temperature range of 10-200°C. |
The molded product of the present invention is especially useful as a gasket
such as the tight-closing gasket for casings of precision instruments such as
magnetic hard disk drive unit (HDD) of electronic computers. Usually, these gaskets
have a width of 1-3 mm as measured at the portion coming into contact with substrate
and a height of about 0.5-1.5 mm as measured from the substrate surface, and the
section thereof is roughly semicircular. |
| Such a gasket can be p'rbduced by forming a curable resin compoéition of the
present invention into a necessary shape such as string or sheet, and then projecting
an active energy beam thereto to promote the cure. Itis also possible in the present
invention to produce a gasket by discharging a curable resin composition of the
present invention on a subsirate made of, for instance, metal or synthetic resin by
means of X-Y-Z-driving automatic coating robot and at the same time curing it by

ultraviolet irradiation .



I nks, sealing material, gel coat material, waterproofing material, |ining
material, flooring material and the-'like can be referred to. Next, the
present invention is explained in nore detail by referring to exanples. The
invention is by no nmeans linmted by thege exanples. In the exanples, parts
and % are by weight, unless otherw se defined. The physical properties were

measured according to the follow ng nethods. (1) Wi ght average ?D| ecul ar
vei ﬁhrél Wi ght A% epRpares with the prige mgihods inwhicha ees'&semmgw?\éa W"Qﬁgc
et ho f. ot WStV el |
ryciroxy T 2198t Bndindit olfiRto 2'ing!dt  BorpBide 1o S@IEcteto LMY, Vit hoo
for Anal proeessiaddThen to afdeBursngprbdess sthegasket produclish usi theccurabléapan

O | Chemists' Socigty. .(3) |socyanatq group content According,to JI'S K7301,
S G gl eampeRoh of 194 pracRR BVBatol it SUYENIPOROS NInek 8 SHBCE AN Bt of

di -n- but . : N . - : .
det or i rioRS forh2 e 3male? dufugytthatetialand B5 cibichssita flor Mackraghidt | <
aci d. (4gadketis hbyessary.ree tol yl ene diisocyanate (TDI) According to JIS

e 8 ol vent aainoabaapekatus oblaitied B aulle SXaayRft inga famnesd Aol REgoy "

of Cthe. - undey figh t8hpetalfs FEHR(RIdR HendfiShs g ah tRfadplieddn® fadt dred out

it oy e i i o e,

_zli_(r:]ied.r . g ﬁ?aéT?XSBh W@’CWQ eﬁaPH‘{%gs'f g‘q'i@??g%ratﬂﬂdﬁrc EB'PﬁP.ﬁ% agpesives §§§8 ]iL
n&s 2 ﬁ@;ﬁgfﬁﬁé,eqbl%ﬁﬂérlﬁ%t%{dgﬁﬁ néteridl, $ififg wiaterl,

Shor e har n’gss ’ ter flexibi 1ity. at resistance A sanple is
al | oned flooringamaténialanditherikegan ba refedpdite] C for one hour, after which the

rate of changeni; ¥R Alsdniinventidn i€ ERbiaid ih thotdi&iil by YefdrAfg to
examples. The invention is by no means limited by these examples. In the
examples, parts and % are by weight, unless otherwise defined.

The physical properties were measured according to the following methods.
(1) Weight average molecular weight’ _ _

Weight average molecular weight of polyester was measured by GPC
method and calculated as that of standard polystyrene. |
(2) Hydroxyl value - |

Hydroxyl value of polyester was measured according to the "Standard
Method for Analyses and Tests of Oils and Fats, 2, 4, 9, 2-83", ed_ited by Japan Qil

- Chemists' Society.
(3) Isocyanato group content | .

According to JIS K7301, a sample dissolved in dry toluene is reacted with an
excessive quantity of di-n-butylamine solution, and the quantity of residual di-n-
butylamine is determined by back titration using a standard solution of hydrochloric
acid. |
(4) Quantity of free tolylene diisocyanate (TDI)

According to JIS K7301, a sample is made into a solution by adding thereto
iiquid paraffin as a solvent and isoamy! benzoate as an azeotropic solvent. Then, by
a vacuum distillation, the azeotropic solvent and free TDI are distilled out of the



A sanple is allowed to stand in a thernostatted chanber kept at a tenpera-
ture of 80[err]C and a humdity of 80%for 400 hours, after which the rate
‘of decrease in hardness (% is determ ned. (8) Adhesiveness A photocurable
resin conposition sanple is coated ont 08 pol ypropyl ene plate up to a

t hi ckness of 50 pm A SUS 304 plate previously heated at 140[err]C for 4
mnutes is laid on the coated surface and pressed under _a pressure of 0.5

kg/ cni ersdlutia, the distiled free TP\ isreacted with;an exeessive puantity\of sedirn-Rtykt r engt h

 pushant Ao fud B e TREERP -7y s bl A Whns SERGRRY
onto a reylatidnr of nydrbehlosio dcltht t he | onger side of the tip surface (25 nmm x
9 mm) of headpi ece pushes the |lateral surface of sanple in the just

hori zont(8) dflexbilion. By increasing the force gradually, the force at which

t he gasket is | t ug peel i ng
occurs at the %&P%Qﬁés%% #‘ﬁgglél‘%gga(‘a ?@EQ?? JF% ﬁgegghegf‘\?\fggw Ieéggt his
expr essegkphgssad intermé 69 Sofe hardrigssn®s sA dmaller yalussof Sisorerirardabss meamen i n
Fig. 3-placed in a thernostatted chanber kept at 25[err]C, air-tightness of

a gasket@ batier flexibilityest ed. On a testing stand 6, a netallic plate 4 bearing

a gasket;qh S 5 hat gasket 5 | ooks downward, and is fixed to the
st and by(s:)rEell'ﬁés&ggglls?@lctﬁg jig (not shown in the drawing). Then, air is sent

-31- from air Aisample isalowéa talstandiin anspendept at 185%@ fort dne hpugafter, and

the air supply is closed when the ajr. pressyre has reached 30 mHerr] QO
Ten m nmﬁéﬁ?éﬂe?f ar?&ﬁdﬂﬂeé&“@g)?)s's DPSn the Herr] O pressure is

mai nt ai m WehaEeSetaricee @i r- tightness is evaluated as Pass". Wien even a
sl i ght rease in pressure is observed, the result is evaluated as

"Reject". (11)ABamydbeiis ajowedrta standdn @ thesmestatied ohamber kepb Rt adempata-d is-
allowed to s in an atr avi a tenperature.of 40[err d

rel ati vetuﬁﬁg{}??a&fd @BW@&W@E%J&@QW@ gﬁﬁf Wh'%@errﬁfee ﬁ?e‘%’%’ﬁ‘ggé&e in
wei ght (%rdhgsgﬁ%?qgug@ﬂmi@tpsequently, the same sanple as above is allowed
to stand 1n a thernostatted chanber kept at a tenpera- ture of 25[err]C for

one hour(8)afAdhesivengsst he air-tightness test nentioned above is repeated.
| A photocurable resin composition sample is coated onto a polypropylene
plate up to a thickness of 50 um. A SUS 304 plate previously heated at 140°C for 4
minutes is laid on the coated surface and pressed under a pressure of 0.5 kg/cm? for
.10 seconds. After 12 hours at 80°C, dry peeling strength is measured at a tensile
~ speed of 50 mm/min.
(9) Adhesive strength , .

A pushable scale is pressed agai'ns't_ the lateral surface of a gasket bonded |
onto a metallic plate, so that the longer side of the tip surface (25 mm x 9 mm) of
headpiece pushes the lateral surface of sample in the just horizontal direction. By
increasing the force gradually, the force at which the gaskét is peeled off is read out
by means of a gauge. When no peeling occurs at the full scale of the gauge (5 kgf),
the adhesive strength is expressed by >5 kgf. '

(10) Air-tightness |

Using a testing apparatu's shown in Fig. 3 placed in a themmostatted chamber
kept at 25°C, air-tightness of a gasket sample is tested. On a testing stand 6, a
metallic plate 4 bearing a gasket is placed so that gasket 5 locks downward, and is
fixed to the stand by means of fiXing jig (not shown in the drawing). Then, air is sent



(12) Test on-loss in weight upon heating A gasket sanple having a known
weight is bonded to a netallic plate, and the whole is subjected to a -

t her no- bal ance test. The tenperature is elevated from25[err]Cto 60[err]C
at a rate of 10[err]C /mnute. Wen thg,tenperature has reached 60[err]C,

- the tenperature is fixed at 60[err]C. ater two hours has passed, the
wei ght is nmeasured, fromwhich the rate of loss in weight per hour is '
cal cul atfeam ainpipg(7inio theidowoside spaae of thametallic plate uapd dde RirsupRIISi rr er
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cont ent tighingsshisraveliated a8 "Rasshr iWhenievensasslight decrease)in pressurg isf

- 2-butyl -2- - - pr i Tl Oudf 1, 6- hexanedi ol and 0.26 g of
nonobut ﬁtﬁ%hvh%iltﬁg?%gulgﬁgégé%@ég a%(ﬂ%&%% equi valent ratio = 1.50). Wile
i ntroduci{np Duralilgn gas, the content of the flask is stirred and the

tenperature is elevated up to 100[56”1 C. Subsequently, while distilling off
the water fornhaneggliciplateaith agaskatdopkiagiiveadisalleved do stand badfher at ur e

ot et Spiftasphi8PR AltinGd einidianfd ofhbic-abl iaiO rmidRESH o0 tOF200 Rl ' 10
r egct i graft@' witioh iﬂli?l mitgl(‘)oirinmasgl} ﬁ\ W'eiglml(%ta i$1dett=,;srrﬁr||ec:?i&[r?seqya1ﬂm dbe sam?c)e2 |
reduce ressure o e ster-po u or.ne - -
oo SAmpleArAloNe rcalleatLio stand in & Srediadgted indmber beplal T ierapes 4
hydr oxyl tuYé‘bf'Q?‘lf: f&ﬁor% @ggr, %ﬁ@f%idwﬂéoawﬁgmhegm& WRErtioRd dBdveay! e of

ly, a 1, cc

6. 1. Subsequen our-necked Tlask equipped with a stirrer, a
t her nroettepeated.r ef | ux condenser, a water-separating tube and a nitrogen gas

inlet tu I S. charged wth 200 f -1 he pol yester-polyol 1 obtained above
and 35 gﬁgé %eﬁPoPg(Pﬁﬁ @H@e'ﬂﬁggeél@/gﬁﬁ{i%g. After adding 10 ppmof dibutyltin
di l aurate as ?%Egév&??%@%hﬁﬁbwﬂfwéibm sl bbTided3oERvetdlic plaes; tandithe
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pol yneri zabl e unsaturated (poly)urethane conpound (A-1) having acryl oyl
group. Thempwraichitbe rate eflessin weight pgr Bawr iscalguldtefled from the exi stence
of a contmbfze% absorption between C=C and

A 1,000 cc four-necked flask equipped with a stirrer, a thermometer, a reflux
condenser, a water-separating tube and a nitrogen gas-inlet tube is charged with
300.0 g of a hydrogenated polymerized fatty acid (hydrogenated product of Haridimer
300; iodine value 6, acid value 195, monomer acid content 0.5%, dimer acid content
97.0%, trimer acid content 2.5%; manufactured by Harima Chemical Co., Ltd.), 87.7 g
of 2-butyl-2-ethyl-1,3-propanediol, 27.7 g of 1,6-hexanediol and 0.26 g of

“monobutyltin oxide as a catalyst (OH/COOH equivalent ratio = 1.50).
~ While introducing nitrogen gas, the content of the flas'k is stirred and the
temperature is elevated up to 100°C. Subsequently, while distilling off the water
formed by the reaction and the unreacted diols, the temperature is elevated from
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued
at 240°C for 8 hours. Further, the reaction is continued for an additional 2 hours at
240°C under a reduced pressure of 100 mmHg. The polyester-polyol 1 thus formed



C=0 at a wavelength of 1600 cm1 in the infrared absorption spectrum A-1
has a wei ght-average nol ecul ar weight. of 17,800, and the quantity of
Tesidual isocyanate is 0.04% by wei ght. Exanple 2 A 1,000 cc four-necked
flask equi pped with a stirrer, a therr_rg eter, a reflux condenser, a :
wat er - separating tube and a nitrogen gas-inlet tube is charged with 320.0 g
of polynerized fatty acid (Haridinmer 300; acid value 195, nononer acid

cont ent hassaweightavesage war weight of 3;980,en agid valveaf &:23,22 Bygroxyl
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made to react or 10 hours to form a pol ynerizabl e unsat urat ed

( pol y) urweightraverageomotecukaryeightofity, 800 yand thegquaniity of residual isocyanate is

wei ght - r nol.ecul ar wei ght of 9,850, and the quantity of residual
isocyan%‘@"%gﬁsztby wei ght. Exanple 3 A 1,000 cc four-necked flask

equi ppedeydmblea2stirrer, a thernonmeter, a reflux condenser, a

wat er - separating tube and a nitrogen gas-inlet tube is charged with
A1,000 cc four-necked flask equipped with a stirrer, a thermometer, a reflux

condenser, a water-separating tube and a nitrogen gas-inlet tube is charged with
320.0 g of polymerized fatty acid (Haridimer 300; acid value 195, monomer acid
content 0.5%, dimer acid content 97.0%, trimer acid content 2.5%; manufactured by .
Harima Chemical Co., Ltd.), 115.9 g of 2-butyl-2-ethyl-1,3-propanediol and 0.26 g of
monobutyltin oxide as a catalyst (OH/COOH equivalent ratio = 1.30). '
While introducing nitrogen gas, the content of the flask is stirred and the
temperature is elevated up to 100°C. Subsequently, while d_isﬁlling off the water
formed by the reaction and the unreactéd diols, the temperature is elevated from
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued
at 240°C for 8 hours. Further, the reaction is cbntinued for an additional 2 hours at
* 240°C under a reduced pressure of 100 mmHg. The polyester-polyol 2 thus formed
has a weight-average molecular weight of 6,300, an acid value of 0.3, a hydroxyl
| value of 41.4 and a mean hydroxyl group number per molecule of 4.6.
Subsequently, a 1,000 cc four-necked flask equipped with a stirrer, a



315.4 g of a hydrogenated pol ynerized fatty acid (hydrogenated product of
Hari di mer 300; iodine value 6, acid value 195, nononer acid content 0.50/0,
‘di mer acid content 97.0% trinmer acid content 2.5% nanufactured by Harina
Chem cal Co., Ltd.), 86.8 g of 2,2-dieBByl-1, 3-propanediol and 0.26 g of
nonobutyl tin oxide as a catalyst (O COOH equivalent ratio = 1.20). Wile
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i nhi bi t 00.02f by Wveiginb. of d| butyI tin dilaurate as a catal yst are added, and
t he resu||§t|n§l n‘Jaxture is made to react at 70[err]C for 10 hours to forma
pol ymer i PP Asat ur at ed (pol y) ur et hane conpound (A-3) having acryl oyl

group. A-3 hasad 060 86 fomvissckad flﬁskfétgl ed/\ﬁitlgfatsti?ferlé tHéhormetértdeeflux -
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While introducing nitrogen gas, the content of the flask is stirred and the
temperature is elevated up to 100°C. Subsequently, while distilling off the water
formed by the reaction and the unreacted diols, the temperature is elevated from
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued'
at 240°C for 8 hours. Further, the reaction is continued for an additional 2 hours at
240°C under a reduced pressure of 100 mmHg. The polyester-polyol 3 thus formed
has a weight-average molecular weight of 9,860, an acid value of 0.21, a hydroxyl -
value of 25.7 and a mean hydroxyl group number per molecule of 4.5. |
Subsequently, a 1,000 cc four-necked flask equipped with a stirrer, a
thermometer, a reflux condenser, a water-separating tube and a riitrogen gas inlet
tube is charged with 300 g of the polyester-polyol 3 obtained above and 23.9 g of
2,4-tolylene diisocyanate. = After adding 10 ppm of dibutyltin dilaurate as a catalyst,
the content of the flask is made to react at 60°C for 4 hours. After completion of the



Whi | e i ntroduci ng nitrogen gas, the content of the flask is stirred and the

tenperature is elevated up to 100[err] C. Subsequently, while distilling off
the water forned by the reaction and the unreacted diols, the tenperature
is elevated from 100[err]C to 240[err]C,in 6 hours. Then, while distilling

off water, the reaction is continued at 240[err]C for 8 hours. Further, the
reaction is continued for an additional 2 hours at 240[err] C under _a
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hours. Fonmiedrhy thecreaction iand the unreadted dipls,dhe demperaturaisglevatad fiom at
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued
at 240°C for 8 hours. Further, the reaction is continued for an additional 2 hours at
240°C under a reduced pressure of 100 mmHg. The polyester-polybl 4 thus formed
has a weight-average molecular weight of 3,660, an acid value of 0.35, a hydroxyl
value of 89.8 and a mean hydroxyl group number per molecule of S.9.

Subsequently, a 1,000 cc four-necked flask equipped with a stirrer, a
thermometer, a reflux condenser, a water-separating tube and a nitrogen gas inlet
_ tube is charged with 18.1 g of 2-hydroxyethyl acrylate and 40 ppm of t-butylhydro-

quinone as a polymerization initiator. After adding 54.3 g of 2,4-tolylene diisocya-
nate dropwise over a périod of 2 hours while maintaining the reaction temperature at
70°C, the reaction mixture is further reacted for 15 hours. After completion of the
reaction, the hydroxyl value is 0.09 mgKOH/g and the NCO content is 20.8%. Then,
300 g of the polyester-polyol 4 obtained above and 10 ppm of dibutyltin dilaurate as a
catalyst are added and made to react at 60°C for 4 hours to form a polyester type



240[ err] C under a reduced pressure of 100 mmHg. The pol yester-polyol 5 thus
fornmed has a wei ght-average nol ecul ar wei ght of 5,120, an acid val ue of
‘0.3, a hydroxyl value of 63.5 and a mean hydroxyl group number per nol ecul e
of 5.8. Subsequently, a 1,000 cc four\-,_\éggked flask equi pped with a stirrer,
a thernmoneter, a reflux condenser, a er-separating tube and a nitrogen
gas inlet tube is charged with 300 g of theTpoI yest er - pol yol 5 obtai ned
above arittethane acrylate (Ag*“t) Hayingacrioykgioupn ailéie metlmnea@mvl@e thusehtaimed
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4,700, an aci ] , a_hydroxyl value of and a nmean hydr oxyl
group nuh@RAC 10e240%0 ircGihours. 4Then, sdilleddistilling off water, tlo® reaction s caatineed
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of the padoEstiRdera rd@icdd prassirest FIDMNHEGI The Polyedterzpalydid tHusformed
di | socyanate. After adding 10 &m of dibutyltin dilaurate as a catal yst,

t he conthkas agveight-average melestias weightaf & 120, asopeid valtig ot 0.3, AWIEOXYA t er
conpl eti \9£|u8fof 3% and a mean hydroxyl group number per molecule of 5.8.
Subsequently, a 1,000 cc four-necked flask equipped with a stirrer, a
thermometer, a reflux condenser, a water-sepafating tube and a nitrogen gas inlet
" tube is charged with 300 g of the polyester-polyol 5 obtained above and 44.3 g of
2,4-tolylene diisocyanate. After adding 10 ppm of dibutyitin dilaurate as a catalyst,
the content of the flask is made to react at 60°C for 4 hours. After completion of the
reaction, the hydroxyl value is 0.19 mgKOH/g and the NCO content is 1.54010.
Then, 14.7 g of _2-hydrox'yethy| acrylate, 40 ppm of t-butylhydroquinone as a poly-
merization inhibitor and 10 ppm of dibutyltin dilaurate as a catalyst are added, and the
 resulting mixture is made to react at 70°C for 10 hours to form a polymerizable
~ unsaturated polyurethane compound (A-5) having acryloyl group. A-5has a
wéight-average molecular weight of 12,700, and the quantity of residual isocyanate is
0.02% by weight. '
Referential Production Example 1




‘reaction, the hydroxyl value is 0.35 ngKOH g and the NCO content is .3.6% .
Then, 35.4 parts of 2-hydroxyethyl acrylate, 40 ppm of t-butylhydroqui none
‘as a polyneri- zation inhibitor and 10 ppmof dibutyltin dilaurate as a
catal yst are added, and the resulting mgxture is made to react at 70[err]C
for 10 hours to forma polynerizabl e unsaturated pol yurethane conpound
has a, wei ght-aver age | ecul ar wei ght of
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2,4-tolylene diisocyanate. After adding 10 ppm of dibutyitin dilaurate as a catalyst,
the content of the flask is made to react at 60°C for 4 hours. After completion of the
reaction, the hydroxyl value is 0.35 mgKOH/g and the NCO content is 3.6%. Then,
35.4 parts of 2-hydroxyethyl acrylate, 40 ppm of t-butylhydroquinone as a polymeri-
zation inhibitor and 10 ppm of dibutyitin dilaurate as a catalyst are added, and the

‘resulting mixture is made to react at 70°C for 10 hours to form a polymerizable
unsaturated polyurethane compound (B-1) having acryloyl group. B-1has a
weight-average molecular weight of 9,450, and the quantity of residual isocyanate is
0.04% by weight.

Examples 6-10 and Referential Exarﬁple 1

Seventy parts of one of the unsaturated polyesters (A-1) to (A-5) obtained in
Examples 1-5 or the unsaturated polyester (B-1) obtained in Referential Example 1 is
compounded and mixed with 15 parts of 4-hydroxybutyl acrylate, 35 parts of isobornyl
acrylate, 10 paris of 2-ethylhexylcarbitol acrylaté and 1 part of photopolymerization
initiator IRGACURE-184, manufactured by Ciba Geigy Ltd.). The compounded
mixture is spread on a quartz glass plate, and covered with another quartz glass plate, |
provided that a spacer having a thickness of 2 mm is interposed between the two
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ﬂﬁ% gas,

100[ err ] GropgHhSefyS BE&’apﬂé}bhﬁth‘it ahiddditihafty impRsvetlviter resistance can be

achieved by using a polyester-polyol in which a hindered glycol is used as the

polyhydric alcohol component (Examples 1-4) and the effect is synergistic (as

compared with Example 5 and Preferential Example 1).

Example 11

A 1,000 cc four-necked flask eduipped with a stirrer, a thermometer, a reflux

condenser, a water-separating tube and a nitrogen gas-inlet tube is charged with 320
g of a polymerized fatty acid (Haridimer 300; acid value 195, monomer acid content
0.5%, dimer acid content 97.0%, trimer acid content 2.5%; manufactured by Harima
Chemical Co., Ltd.), 115.9 g of 2-butYl-2-ethy|-1_,3-propanediol and 0.26 g of
mohobutyltin oxide as a catalyst (OH/COOH equivalent ratio = 1.30'). |

_ While introducing nitrogen gas, the content of the flask is stirred and the
temperature is elevated up to 100°C. Subsequently, while distilling off the water
formed by the reaction and the unreacted diols, the temperature is elevated from
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued
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‘formed by the reaction and the unreacted diol, the tenperature is el evated
from100[err] to 240[err]Cin 6 hours. Then, while distilling off water,
‘the reaction is continued at 240[err]Cfor 8 hours. Further, the reaction
is continued for an additional 2 hours3gt 240[err] C under a reduced
pressure of 100 mmHg. The pol yester-polyol 8 thus obtalned has a

vei ght - aa&g&ﬁ&fHPb%uréf ro),(trfére%cﬁéms e 67 m&h#zﬂﬂgﬁoxy'

val ue of 3 and a mean group nu er per no
Subsequez40°g, urder, @E&duvedfpressureeafklm rhiridgk  €The ppMsWr{ﬁolwol Ftthus dormed

thernmometer, a_reflux condenser t t

et R el iaiegh moiaada walah oL 6,010, aviacid Jeluadt 3ca Pufieal ahove.
.70 th '

ol ymor VRS B a4 &4  riBn fydrdiy ParalibHUbe RmBRRAIES W, SLNP 2 2

170- 180[err] C$mse&1UeWuy,saﬂcOOﬂabcafomr-mephéquasleeQuiﬂpled withsatstirret,eal pol yest er

: h .
5, 780 a?ré'eﬁrgmﬁ‘r&rt%ri%'eeo&#°“ﬁ@¢§s¢2}6§ﬁ§u€#§6e ating'iipe daa %ﬁé&'ﬁ&%@#t of

Conpar a
obt ai ne "Eéﬁ%&&ﬂwﬁgba éf iti}% 'L@&Km yggﬁﬁéf %bg?% y-? tai ne
- Conpar at acid anda0r Igeoflhydroquimpne mnlmbmethyhethed ama polgepizatien irfitiator. The

oot opol (PRENDR ERFe Ffdackec LT 18180rg Ter BRbURGAINE. Thel¥ s ahiaingd B ca by

C ba GCei @%@Lﬁ%aq,ﬂg g@,guj d
Ltd.). Tﬂ%‘ @tg?rﬁggungﬂ%a%"%%&r 88fyse§sprea on a t'z g?lgiss %Iwat?gg%ggahgu
.cover ed has & waighkaverggamalegulas weighttof 6, ﬁﬁa)andlad'nydnaxyl yalyeacid.4havi ng a

t hi ckness B{ I% mmis interposed between the two glass plates. An
ul t ravi oMgKQ Igadl ation at a dose of 1,200 nj/cnferr] gives a cured sheet,

whi ch i spatheREdIFrotAcEH Eg@ﬁ,d@gts The resul ts are summari zed |n Tabl e 2.
Tabl e 2 Conparative Exa

anpl e
Pol yneri zabl e Arls@@Q cafeur-necked flask equ|ppergow1th a stlr@rga(;l@emmgtqqaa mefluxs
Shore A

0. 31  condenser,a Wag%'-ﬁqﬁthgégqb&%% n tp%géﬂe@és fn?&'tﬁﬁ%féﬁ@ér&d with 73.1

1.68 g of adipic acid, 104.2 g of 2-butyl-2-ethyi-1,3-propanediol and 0.26 g of monobutyltin
oxide as a catalyst (OH/COOH equivalent ratio = 1.30).

While introducing nitrogen gas, the content of the flask is stirred and the
temperature is elevated up to 100°C. Subsequently, while distilling off the water
formed by the reaction and the unreacted diol, the temperature is elevated from
100°C to 240°C in 6 hours. Then, while distilling off water, the reaction is continued
at 240°C for 8 hours. Further, the reaction is continued for an additional 2 hours at
240°C under a reduced pressure of 100 mmHg. The polyester-polyol 8 thu_é
obtained has a weight-average molecular weight of 3,540, an acid value of 0.1,a
hydroxyl value of 57.3 and a mean hydroxyl group number per molecule of 3.6.

Subsequently, a 1,000 cc flour-necked flask equipped with a stirrer, a
thermometer, a reflux condenser, a water-separating tube and a nitrogen gas inlet
tube is charged with 300 g of the polyester-polyol 8 obtained above, 22.7 g of acrylic
acid and 0.1 g of hydroquinone monomethyl ether as a polymerization inhibitor, and
the content of the flask is made to react at 170-180°C for 8 hours to obtain a poly-
merizable unsaturated polyester (C-2) having acryloyl group. C-2 has a weight
average molecular weight of 3,780 and a hydroxyl value of 0.6 mgKOH/g.
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"Adhesive force (kg/cnferr]) - - 3.6 ' 1.2 Exanpl es 13-14
‘and Conpar ative Exanples 2-3 Flowabl e curable resin conpositions are
‘prepared by conpoundi ng various ingredients of which kinds and quantities
are as shown in Table 3. A netallic pl-@e for use as a dustproofing cover
of magnetic hard disk drive unit having a |ongitudinal |ength of 102 nm and

a | at er%@ﬂq@gtﬁ Qﬁ%bﬁ%@i’f#ﬁ?%&%ﬁ{ﬁ Using a coating robot equi pped with |

an X-Y- I'ng” Fobot-cC or ng™p 1 shown in Fig. 1, the curable
resin conposi tSeventg parits of theunsaturated pohjestst (O-vyobtaireiind xainplea ftoe 2
to coat Ehe coggosition ont&:t he defatted netal |ic_plate in accordance with

" the shagBednsgturiad pelyssier tr1fd obtained in (emnaralive Exampigy1 ik sempoungedi ti on
IS cur e%ﬁ&’mﬁéd With %beﬁqrfs of Myf’ﬁ*g%ﬁ@' %%é, %e,aé% Paftd 3 igdn yfﬁﬁylgfté apger ]

Fig. 2 is a plan view'llustra [ pr oo I ng cover rmed. In
Fig. 2, pjmqﬂm?]lymﬁrﬁaatiaglirldt_iatbrﬂ m.apaa.mﬁ?mu ?&4 ErgamlfactthﬁedeyBOiba)nf
contacteqd wi the, netal li eight o .0_mm as, neasuyre rom
the | eve‘ge'sy + 39 B%Pgl%m-dﬁ@ map t‘!fﬁd'gwec%éﬁﬁggﬁéa- po?h?ons
of the rga,ﬁ‘_l, [ i ' Sk i ' r being
di schar ged, %@ﬂﬁeﬁg)gltj{éolrs\gﬁeﬁg) ﬁ?v%éﬁg%%ghéﬁ%%‘éﬁég E)Mtﬂﬁgnﬁ{eh{egl lic

pl at e 4 quartzuglass ptadegbroyidedthat a spaeer saving arthickness ok2 onm is isterpasedor di ng

0 L R S A S A B R e >

Si ol | i8R Sh660 Wrich B U Yo vEHSU foste THEVasoltS o iddie
gasket thus produced at?e éhown i Tg%i{%va Taﬁgttaé)gﬁé%'raéggftg&@%ﬁm%
Conpar atinviabe@npl e 13 14 2 3 Compounding ratio
(parts) A-1 (*1) - - A2 (*2)
- 70 - B (*3) : IaB?e_Z _ - : - 50
50 SR506 (f7Z) - 3 35 — 75 |R128H
(*5) - 15 Exampl@5 zé%'p Ve + 6)
15 ] - _M20 (*7) Xample | o
10 .30 _ 15 phot opol ymeri zation_ initiatpr (*8) 1 1
1 ‘1 Hardness Shore A ) 43. 1 45
>3 Polymerizable unsaturated | C-1 C-2

compound

Hardness ShoreA = 48 ' 67 .

Heat i'es_istance (%) _ 0.31 : - 0.36

| Water resistance (%) | 0.20 168
Adhesive force (kg/cm?) 36 12

Examples 13-14 and Comparative Examples 2-3
Flowable curable resin compositions are prepared by compounding various

ingredients of which kinds and quantities are as shown in Table 3. A metallic plate
for use as a dustproofing cover of magnetic hard disk drive unit having a longitudinal
length of 102 mm and a lateral length of 146 mm is defaited. Using a coating robot

- equipped with an X-Y-Z-driving robot-controlling part 1 shown in Fig. 1, the curable
resin composition mentioned above is supplied from dispenser 3 via tube 2 to coat

~ the composition onto the defatted metallic plate in accordance with the shape of

gasket to be formed, after which the coating resin composition is cured by ultraviolet
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-Adhesi ve strength (kgf) >5 >5 0.3 0.2

‘Al r-tightness : Pass Pass Pass Rej ect
‘Durability Change in weight (% 0.8 0.5 1.5
Air-tightness _ . Pass -Ragss Rej ect Loss wei ght upon
heating (%9 0.12 0.10 0.30 (*1) Polynerizabl e unsaturated

(poly) ur,

(o Ly dreGREBD RHaPLOO RS Ri8uRCa b o liBig A dustoroor

Ur et han%g%véamsqbrrﬁeaern ﬁgl agg@sm BYRAArR] aMAdthodf ZIomhivieak feasurethadi mer
-41 - aci wei ght average nmo 200,  manuf actured by N ppon Kayaku Co

trade ndhe nqs}tmmntacfsgoaﬁh thmmetaihmﬂatg/and@rm'alﬂ@f(% §ymm as measure

2. £t hy! D el o Pl i bfiop ot B e P B POIRR 4 e

Cei gy LtfelallidBlateaul TheQurdisitlresip copipositidriiscurba afier béﬁigedlsﬂliafgédew by

ultraviolet irradiation of the curable resin conposition of the present
i nvent i dheragtion of Mh‘ﬁ‘dﬁ'@hfaﬁlandtbcﬁﬁﬁﬁég§h%ﬁlﬁt§"|§ Plate4 treughadeughlyy under

Than - rahighilir Soghiod! " i kriovi it Aebraing thing bhéhetitiiichiiofic 8 HaBied o
D L esarrbeomeed and Sintitanadusiycbe Set to @ pradstermined pot 1°£‘F°‘°°"“ e abl o
unsat urmu@mrwmpmﬁ@aprmmp% ied an#%@?bﬁl iefficien d§ ﬁé{m
e (Pefpus2tells G b baskatiflis ffoduBeR e Shiin'th TR 8. I air- ti ght ness

when M1 I'S use arge a nparative anple 2), and its
har dness i ncreases W|th loss of air- tlght ness when the anount of M1 20 is

| owered to the | evel conparable to tha Exanpl e 13 (Conparative Exarrpl e
3). INDUSTRIAL UTILIZABILITY By putti present invention into
U abl o 1 FSi composi t1 on cont ai g sAPATER,msr LagpnPrat,r RIS and 2
conpound, | bot h excellent in curabili t19 and at 1€rhe sarre2t| me{in &dhesjve
prop(_arty, &Mmmwater resi stang e and TIéxibrlity
A-1(*1) 70 — - —_
A2 (*2) : — : 70 —_ —
B (*3) | — — 50 50
SR506 (*4) '35 35 | 25 25
| R128H (*5) —_ 15 25 25
4HBA (*6) 15 — — —
M120 (7) 10 | 10 30 15
photopolymerization initiator (*8) 1 1 1 1
Hardness Shore A 40 43 45 55
Adhesive strength (kgf) >5 >5 0.3 0.2
Air-tightness : Pass - Pass Pass Reject
Durability | _
Change in weight (%) 0.8 0.5 1.5 ' —
Air-tightness Pass - Pass Reject —_
Loss weight upon heating (%) 0.12 0.10 0.30 C—

(*1) 'Polymerizable unsaturated (poly)urefhane compound produced in Example 1
(*2) Polymerizable unsaturated (poly)urethane compound produced in Example 2
(*3) Urethane-acrylate oligomer using a polyester-polyol derived from non-dimer



By maki ng an effective use of t he above-nenti oned propertles t he curabl e
Te5|n conposition of the present invention and a nolded article prepared by
curing said curable resin conposition can be used as a FRP nol di ng '
material, a putty, a cast product, a bi4nder for adhesives and inks, a
sealing material, a gasket, coating materials such as a gel coat material,

and o1 Vi | RGP PR, Ui 200, R R R BRI CE Al '
CLAI MS: 1. %MGMYARABCUKG&JEWGF (i) having a wei ght-average nol ecul ar

wei ght of 1,000- 100,000 and at |east two polymerizabl e carbon-carbon
unsat ur a"4H’ Isebamyl aceiatenol ecul e t hereof, 'said unsaturated pol yester (i)

being o Y 1y c carboxylic acid conmponent
cont ai nlﬁéj r$$ﬁé§g?y? @%&%@P@P@&@% fromthe group consisting of
pol yner i gey 4.&tydyo)ajbl,dylgnﬂy|atd ynerized fatty acid ester to a

pol ycondensat I_on react a pol yhydric alcohol to forma

pol yest el bo?ﬁh)ﬂbﬁﬂ'c?@'tpbm'aé? esterifying said pol yester-polyol (a)

car bon- P bo ST e her HpEARFfed B CIp g LR ot e ol yester
clb;al |m§d0| g gl Z.I lrPI\l/ \g/n;arel 2 t'heu?\ljalnt |nty ](c)ft';]he ugfg;urat (rad car boi(KIel c acid
|(ool yester - poTl}% 'il;s r}-'sab% ﬁé%%&f‘s?@? b?ag(ﬂj tﬁ Rﬁ’légtt& lﬁfgwo%& yester

charact ‘%Haﬁﬁﬂldﬁyoﬁhalcﬁﬁébla%ﬁn%mﬁ&ﬁd‘n SPNBPrEs et indertichonRP A Yfficient

containing at | east one nenber sel'ected fromthe group consisting of
pol yner i aietightrtesg and al sufficiqnd idunahility amhdies high-tepnperaturerhighyhumidity -

Dl Yoot SORRORT 5 IhdinGie A el kbt eiShs b3AT 5B in weigt iy
an unsat yidi Aaiig WL AT shy Wpdtirecnsbmpantiand drefory s isultabledor

car bon- car bon bond in the ecul e thereof. The met hod f or produci ng an
unsat ur akeglinpregisiorinstiuments. in d aim 3, wher ein the quantity of the

nyar oyl ar ool T e ke ropfett 1M B REMnRZRpREphatLAlea ! The

(pol y)ur Ofethahe phediiced fromed pblyeeteerpwpl uBingo polyweiridet! fattvacia is

1, 000-10 0 and at_ |east two polyrnerizabl e carban-carhbgn unsat urat ed

bgnds i glrlfemornma@mswetstaelrr@m ang@lroﬂghtmsjwae@dﬂﬂe& s usedin a1arge amoyef ng
ot onCompRRENG TR 21, Bhq irslidied incrosB el i RASYT AR Eorkided Mle|

(e) sel etecambuntiot We120 iuipwered tetherlgvelicompariable tacthdt imExdraple/13 ¢ aci d,

acryl am t hacryl am de, active
Y ?Comparatlve xample 3).

INDUSTRIAL UTILIZABILITY

By putting the present invention into practice, there can be provided a
polymerizable unsaturated compound and a curable resin composntlon containing
said polymenzable unsaturated compound, both excellent in curabmty and at the
same time in adhesive property, heat resistance, water resistance and flexibility.

By making an effective use of the above-mentloned properties, the curable
resin composition of the present invention and a molded article prepared by curing
said curable resinl cbmp'osition can be used as a FRP molding material, a putty, a cast
product, a binder for adhesives and inks, a sealing material, a gasket, coating |
materials such as a gel coat material, and civil engineering and construction materials
such as sealing material, water-proofing material, lining material, floor material, etc.
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-hydr ogen-cont ai ning acrylic esters, active hydrogen cont ai ni ng nethacryllc
‘esters g“m ﬁ‘r“ﬂﬂugmu hydr ogen- cont ai ni ng styrenes represented by the
foll owi n (8): CHerr]=CRerr]-B-X (8) "
wherein R[err S hydr ogen atom or al kyk-group, B is phenylene group and X
i s hydroxyl group, amino group or carboxyl group; and sai d pol yest er-pol yol
(c) being obtained by subjecting a @M%I c carboxylic acid conponent

cont ai ni ng at east one nenber sel ect M the group consisting of
polynerized fatty acid and pol ynmerized fatty acid ester to a

pol ycondensation reaction with a polyhydric alcohol. 6. The unsaturated
(pol y) urbt h@myngatu;ateldammesteh(lmavm 8, wembt-everagﬁénq@sulartweéghmf 1.A@0-

Pycl ogenl Aot e P emdt honRNnSREAB ROt okl irkrdted fonds inthe g 1,
an_equi vigbRituld tHeraof, sarrumrstirated polyester (0§ beij omanﬁwbpsebjecnng a)] of
0.5-3 and an equi val ent ratio [ hydroxyl group in (c)iactive. i gggn I n

(e)] of melybasic zarboxylic meid eempenentrantaining.at ipastanememies & REhe

& pol yi SeyatelB opBisth o RRFRASHEA R0 8 S RO LR RIS R ofteh 19 ().

pol ymeri m%mdmlun&badlmmh@Jﬁblfl@drtb&itleoh@doffommatMy@teﬁpolyohea)st i ng
of acrylic acid, nmethacrylic aci

| th t
hydr ogenfOH@Wﬁd by esferitying sgdgqlmsger?&ﬂ%l\% i rqr;gﬁﬂg%wﬂ ﬁaqﬁ?ﬁ&’W@? :ﬁ‘\ée@r ylic

Coner S T rSia's pBNAREAIG RbaL B SIS REEIBSRE RS i lkClEnERo ! N0

Rlerr] is hydrogen atom or al kyl - group, B is phenylene group and X is

bei ng otai 18 uppatBieslAestar Sameln cis Dovieln BR dERiaRR ' ()
cont ai ni ggg dﬁprdtéé%hr E%ET&? b) $£0%8C5 %ﬁ#f\/a%ﬁté PRr SG0NBICH B iR hjdroRyl

pol yneri zed fatty aci po yneri zed fatty acid ester to a

pol ycondgroaptindhe pelyasterpolyol{ak pol yhydric al cohol. 8. The nethod cl ai med
in daim?7, wherein the quantities of the polyester-polyol (c), the

pol yi socyanate (d) and the active hydrogen-containing unsaturated conpound

Egg jare 132 AhfietriRiges prsdudieg'al unsatraledvsdivaiiter eharactdrized\yaibjecting@ in
polybasic carboxylic acid component contalnlng at least one member selected from
the group consisting of polymerized fatty acid and polymerized fafty acid ester to a
polycondensation reaction with a polyhydric alcohol to forrn a polyester-polyol (a),
followed by reacting said polyester-polyol (a) with an unsaturated carboxytic acid (b)

having a polymerizable unsaturated carbon-carbon bond in the molecule thereof. |

Pr—r

4. The method for producing an unsaturated polyester claimed in Claim 3, wherein
the quantity of the unsaturated carboxylic acid (b) is 0.8-5 equivalents per equivalent
of the hydroxyl group in the polyester-polyol (a). '

5. An unsaturated (poly)urethane (ii) having a weight-average molecular weight
(Mw) of 1,000-100,000 and at least two polymerizable carbon-carbon unsaturated
bonds in the molecule thereof; said unsaturated (poly)urethane (ji} being obtained by
reacting a polyester-polyol (c), a polyisocyanate (d) and a cpmpound (e) containing
active hydrogen and polymerizable carbon-carbon unsaturated bond in the _moledule
thereof.
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- hydr o 5 3 and an equivalent rato [hydroxyl group in
’j(c) /actllﬁlmﬂﬁ“ m};ﬂ! of 0.2-5. 9. A nethod for producing the
‘unsat ur at (| i) clained in claim5, characterized by

subj ecting a poI yhydric car boxylic aci-dgconponent containing at |east one

nmenber selected fromthe group consisting of polymerized fatty acid and

bol yhyar-c isunstSa i8S urkteRelLERRETI s, gl hethdghtBes of g
‘the pol Mﬁétp?jl eméb‘ﬁdalyblc(bz Vthbfpoiylﬁdymaté:uﬁ@idethé@ctrt@ mdmbe?ﬁcmtammg

(pol y) ur et hane conpou avl ng at least two isocyanato groups, and then
react i ngmsraéurm;tsz@moungr(ehgmoﬁ airanges defined by aneawivalentiatiad (f) with

(o) sor disbauapeis S SRRV QIR P2 ah aH SR GRNE e o
acryl am[ﬁydrda@rprhqmﬂactmcﬁydrcgéwm@pm@a:ﬁ aining acrylic esters,

active hydrogéen-containing nethacrylic esters and active
hydr ogen- cont ai ni ng styrenes represented by the follomnng general formula

(8): C"l[‘?”@r%ibgﬁrfor o%lucg]% e unsaturated (poﬁﬁhgé‘tﬂ&ﬁﬁwr i dln Slal & 0gen

atom or dl nylene group group, am no
group orclEraseved slin‘eactni@a ’615@91:@'&- IC(b)iObﬁhedlbﬁJbab]mﬁng apolgbasic he

uantities of t d t def db
- equi VGATBAVICARE ComEsEpEh sgétagmg 685+ e HyRBRY PolgFBd oA ERFOW 1 of
nore an n
(e)] of '%ﬂwquadﬁ%e[" g&(&j @rédogo&g@?%ﬁbﬁe uné{%{%ar'g?g?r\‘gﬁy yure hg%e
Wth at ?‘222?"‘8%*3‘3??@“”‘??3“?“%2%“”"’%‘Fﬁe‘”"é"‘g b o o
conpoundCqrigining @G@‘@PY‘?’S# E&? &a %%'%5 h.xrgchﬁboncf 'he

nmet hacryhb&c'wé therasf.y! am de, net hacryl am de, active hydrogen .cont ai ni ng

acrylic esters actlve hydr ogen- cont ai ni ng net hacrylic esters and active
hydrogen contarnrng styrenes represented by the follow ng general formula

hydr ogenBat She HOtEPRAEIEIes R G 7 woriain e fignires o the HORSIARFOLCY o

am no grmayuséégémtél(dpaﬁ@me aétiveltiyairog errucbﬁmngarrmmam(mnpaumd (@)
(pol y) ur et hane | owed by reacting the isocyanato ont ai ni ng
(pol y) - are in the ranges defined by an equivalent ratio [rsocyanato group |n fcﬁ]/f ctive

~ hydrogen in (e)] of 0.5-3 and an equrvalent ratio [hydroxyl group in (c)}/[active

hydrogen in (e})] of 0.2-5.

9. A method for producing the unsaturated (poly)urethane (i) claimed in Claim 5,
characterized by subjecting a polyhydric carboxylic acid component containing at
least one member selected from the group consisting of polymerized fatty acid and
polymerized fatty acid ester to a polycondensation reaction with a polyhydric alcohol

 to obtain a polyester-polyol (c), followed by reacting the polyester-polyol (c) with a
pdlyisocyanate (d) to produce a (poly)urethane compound (f) having at least two
isocyanato groups, and then reacting the isocyanato group-containing (poly)urethane
compound (f) with a compound (e) containing active hydrogen and polymerizable
carbon-carbon unsaturated bond in the molecule thereof. -

10. The method claimed in Claim 9, Wiwer_ein the'quahtities of components (c), (d),
" (e) and (f) are in the ranges defined by an equivalent ratio [isocyanato group in
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-ur et hane conpound (g) with a polyester-polyol (c) obtained by subjecting a
“*pol ybasi c. ﬂumﬁﬂunl“ ﬁﬂlﬂm nmponent containing at |east one nenber selected
fromthe g pol ynmeri zed fatty acid and polynerlzed fatty
acid ester to pbly o> densation reagtion with a pol yhydric al cohol . 12.

The nethod clainmed in Caim1ll, wherei "t he gquantities of conmponents (d),
(e), (c) and (g) are in the ranges defined by an equivalent ratio _

[i socyar(db]dhgdmxyl groupdp/(e}jtaf ieorrmareoarth anrequivdlentfratio {isogyanata gioumin

equi val e Ii cya in (g)/hydroxyl group in (c)] of 0.5-3.
13. A cdﬁ@yﬁg “’%ﬁﬂb@éf %@gggnpr|5|ng a pol yneri zabl e unsat urated
conmpound (h) haV|ng at least two polynerizable car bon- car bon unsat urat ed
bonds in the nolecul e thereof and a diluent (i) said polynerizable

unsat ur atted A omtbaddobpiodicing theansaturatesdeipoluathane 6 daigiedinClgin Gp

(pol y) ur Snareesn YRR s Sarate (d)with 3 Rffbdyhatef cBhiiciid akifo .,
cl ai med hyur&);én ana?polyrheﬁfamé@arb@n@éﬂbbnmhmraﬁa@bmmelmaeculeahémmf
initiator (k 15. A nol ded articl e obtained curing the curable resin
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conposi t pistairddebyBdbjedtitg ai polyasks cdrboxylic acid component containing at least one
member selected from the group consistirig of polymerized fatty acid and polymerized
fatty acid ester to a polycondensation reaction with a polyhydric alcohol.

~

12. The method claimed in Claim 11, wherein the quantities of cdmponents (d), (e),

- {c) and (g) are in the ranges defined by an equivalént ratio [isocyanato group in
(d))[active hydrogen in (e)] of 1 or more and an equivalent ratio [isocyanato group in
(9)VIhydroxyl group in (c)] of 0.5-3.

13. A curable resin composition comprising a polymer unsaturated compound (h)
having at least two polymerizable carbon-carbon unsaturated bonds in the molecule
thereof and a diluent (j), said polymerizable unsaturated compound being at least one
member selected from the group consisting of the unsaturated polyester (i) claimed in
Ciaim 1 and the (poly)urethane (ji) claimed in Claim 5.

14. The curable resin composition claimed in Claim 13, which additionally contains
a photopolymerization initiator (k).

15. A molded article obtained by curing the curable resin composition claimed in
Claim 13 or 14. |

16. The molded article claimed in Claim 15, wherein said moldéd article is a gasket.

17. A method for producing a molded article characterized by curing the curable
resin compos_ition claimed in Claim 13 or 14.
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