DESCRI PTI ON ROOM TEMPERATURE CURABLE RESI N COVPCSI TI ON FOR Pl PE RENEWAL [ 00
Technical Field The present invention relates to a roomtenperature
curabl e resin conposition for pipe renewal. Mre particularly, the present
invention relates to a roomtenperature curable material for pipe renewal,
whi ch enabl es execution while ensuring sufficient working life in the
execution field and a nethod. [0002] Background Art Pi pe mat er
ials used for pipelines of waterwork and sewage system crude oil,

chem cals and city gas include, for exanple, concretes, steels, stainless
steels, vinyl chlorides and ceramE€SRIPAL®the wat erwork and sewage system
Hume concrete pipe is mainly used. However, physical damages occur during
enbeddi ng o9 FEMBREAPERE deVEHd:E BAFEN cePERPSL T 9N HERS BBy eREABTHAL
corrosion, deterioration and cracks of an inner surface of a concrete pipe
occur as a result of generation of a sulfurous acid gas attendant upon the
deconposition of pollutants by sul fur reduci ng bacteria and generation of a
sul furic d®%lilons by sul fur oxidizing bacteria, thus |eading to problenms
such as joint shift, differential settlenent, and inmersion of ground water
and the &&RicTheFt?t e, necessity of renewal of an existing pipe has

i ncrease. However, electric installation, gas fitting and waterwork are

al so enbedded i RP®RESF BRI R WR Uhr SEeifet DF pes™ APBRPeAbEHETHI HEHE t hus

making it difficult to renew the sema%e i pe by an open-cut nethod, Since
the open- GGt RoFRGAT tht e &dP5 F6 %wgkri §TEabRES 44 e RiRdrance, a
nmet hod capabl e of, conductin i t hout open-cutting has heen needed. [0003]

r

W t

As means FOFSHBELHGERBRE SHEGEF FEbht & F oFP eXANPI e Her e &re di'scl osed a
met hod in which a cylindrical, fiber terial inpregnated with a mxture
obt ai ned By a8dPRg" 3t cnihﬁﬁhceB@Bﬂ?St%F%fﬁqégﬁﬂﬁgé??iﬁﬁs?%%ﬂq1 such as a
vinyl. ester._resin_or_ an unsaturat pol yester resin is inserted, into a
Vb, 1 of IF6ad B5 bl DRt b SHRETIRTHER Coftig 4 A Tt e or hot
air (Japanese Exam ned Patent: (Kokoku) No. 1.-15374) and a nethod in which
a tubul ar conposite material obtained by inpregnating a glass mat or a

gl ass ClOt%OW%ﬁh an unsaturated polyester resin or a vinyl ester resin,

fol | oned 6y thickening is used and ultraviolet rays or visible rays are

used as curl S apanese Unexam ned Patent Publication (Koka i.) No
11-210981%fc$ 6§?§€tA%%cane possible to efficiently repair the sewage pipe

wi thout open- cupt | ng 0 GYL LG 4Wd:No NGL) AL LL e a1 BOLo B Tl RS

| ar ge- scal ed heating apparatus suc er car, e curing th

ul travi ol Ps;/slf:g)ﬁs Qe ﬁiaf' BnEAYSal SN &S Pya SAGEN b, | ATPexdrpROLh cases,

there was a probl.emt
concretes, steels, stainless steels, vinyl chlorides and

ceramics. In the waterwork and sewage system, Hume concrete
pipe is mainly used. However, physical damages occur during
embedding for a long period and, particularly in the sewage work,
corrosion, deterioration and cracks of an inner surface of a
concrete pipe occur as a result of generation of a sulfurous
acidgasattendant upon the decompositionof pollutants by sulfur
reducingbacteriaandgenerationofasulfuricacidionsbysulfur
oxidizingbacteria, thus leading toproblems such as joint shift,

differential settlement, and immersion of ground water and the
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tremendous energy or a special facility is required. In order to
sol ve the above problens, a nethod of conducting pipe renewal work by
curing at roomtenperature has al so been proposed. However, the method had
a problemthat a roomtenperature curable material for pipe renewal is
cured before conpletion of work and sufficient strength cannot be exhibited
after curing at roomtenperer are when a working life is increased to 12
hours or nore. it was inpossible to prepare a curing system which has
working life of 12 hours or nore at roomtenperature and can exhibit

suf fi ci enfasthendgtRr&LPER ARGSFG L&Y qfoéﬁ?%‘é%@ﬁaﬁ%?é%st[mmpﬁhéél osure of
the invention Problens to be Solved by the_Invention ~ Under these

ci rcunst at@EEe28Rd obIOHEVEE - t RS Pridsent StaveAt i ohr i F1HE60P A room
tenperature curable resin conposition for pipe renewal of a curing system
whi ch hasWﬁﬁ?EWﬂﬁkF?%éaéFofﬁﬂﬁﬁﬁk?-6?‘Hﬁ?éoég oohiCenpeyaiPéPaAd can
exhibit sufficient strength after curing at. roomtenperature in a nmethod of
cur ing aPTPoTPREINSEr af B & NSt ARt G é&fglfr]?lr@‘]ttr EReTdGYs T RASEYFI6r speci al
facility, and a stable nethod using the sane. [0005 Nbani for Solving the
Probl ems’ PIPE BY SAGRANIGH; PEERAR- preSEAt CrAVERRT G PRE XaBBYE) obj ect was

achi eved by the devel opnent of (1)A roqom tenperature c ragle resin

Compos t1 R OFoDR I PRREar C S etng CTOGCRARCE By oo gierBP I r adi cal
pol ymeri zabl e resin co ition conprisin A) .40 to 95% by wei ght of a

vi nyl estgg 5ﬁag%ﬁt%ﬂ9[E¥§§PHFa988np $§%§F3F¥Saﬁaen(ﬁﬁe§? '0 60% by wei ght of
a radical[885¥ ri 2abl e unsaturated nmononer, and (C) 0.05 to 0.25 part by
wei ght of “trinet hyl hydroqui none, (0) 0.1 to 5.0 parts by weight of a cobalt

et SAl e s o8 PRy Bt Al 20 PR B o
are disclosed a method in which a cylindrical fiber material
impregnatedwith amixture obtainedbyaddingathixotropicagent
to a thermosetting resin such as a vinyl ester resin or an
unsaturated polyester resin is inserted into a tube, followed
by pressure bonding and further curing with hot water or hot
alr (Japanese Examined Patent (Kokoku) No. 1-15374) and a method
in which a tubular composite material obtained by impregnating
a glass mat or a glass cloth with an unsaturated polyester resin
or a vinyl ester resin, followed by thickening is used and
ultraviolet rays or visible rays are used as curing means
(Japanese Unexamined Patent Publication (Kokai) No. 11-210981).
Thus, it became possible to efficiently repair the sewage pipe
without open-cutting. However, curing with hot water or hot
alr requires a large-scaled heating apparatus such as boiler

car, while curing with ultraviolet rays or visible rays requires

a special lamp. In both cases, there was a problem that
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(2) The room tenperature curable resin conposition for pipe renewal
according to (1) , wherein the al kyl peroxy ester described in the
conponent (E) is a tertiary butyl perbenzoate; (3)A roomtenperature
curable material for pipe renewal, conprising the roomtenperature curable
resin conposition for pipe renewal according to (1) or (2) , and a fiber
| ayeredmaterial (F) inpregnated with the roomtenperature curable resin
conposition for pipe renewal; (4)The roomtenperature curable material for
pi pe renewal according to (3), wherein the fiber |ayered material (E) is a
nonwoven ftabRpedand/orergyclost B Aadeldt Ecildast 16n&teritfish-e kinds of fibers
selected froma glass fiber, a polyester fiber, an aramd fiber, a carbon
fiber and a bashP erfiehép soaNg e SERE ObleMEne Rt psk e <HuPES 88| ect ed
froma sheet shape, a roil shape, a tubular shape and a cylindrical shape;
(5) The r 86RPtERRRIE HPEKCRUY aBITéNFateriod™ FeRPPT Pl rehefat L2 O6F i ng to (4)
, which has a cylindrical shape, one end portion of a cylindrical base
materi al PECBPB3Rd HOBPVARet Ro® MHINGY E6ApRi BESPLER i it Re'8ABet - shaped or
tubul ar room tenperaThre curable material for gi ‘E,)e renewal %c%or ding to (4)
in a stat &SBPCHRIWEE &PFPPLE BRI S HE poPE iPWhEre? bpai FUFRSINGE 4R enbedded
pipe is required; and (7) A nethod which conprises inserting.the room
t enper at uFEMRLF AbPR et eF t 4Rdf Tt %%Weﬁ%@%}rg%&ﬁﬁ?m$get%¢(%lttieﬁt 0 an
enbedded pipe while reversing, and curing the room.tenperature curable
nat eri al iaﬁeﬁr SHEL8IGH ]B%‘?%Bgrﬁ?%%%ﬂ?@ %%H%H Oﬁ}fﬂg&il%e Todte]° *Ebodi nent s
of the | n\égqtf k(l)CI;]lirS ormore. Itwas impossible toprepare acuringsystem

which has working life of 12 hours or more at room temperature

and can exhibit sufficient strength after curing at room

temperature.

[0004]
Disclosure of the Invention
Problems to be Solved by the Invention

Under these circumstances, an object of the present
invention is to provide a room temperature curable resin
composition for pipe renewal of a curing systemwhich has working
life of 12 hours or more at room temperature and can exhibit
sufficient strength after curing at room temperature in a method
of curingat roomtemperaturewithout requiring tremendousenergy

or special facility, and a stable method using the same.

[0005]

Means for Solving the Problems
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The vinyl ester used in the Present invention is usually a conpound havi ng
a polynerizabl e unsaturated bond produced by a ring-opening reaction of a
conmpound having a glycidyl group (epoxy group) with a carboxyl group of a
conpound havi ng a pol yneri zabl e unsaturated bond, such as acrylic acid, and
is described in "Polyester Resin Handbook"” (publ ished by THE NI KKAN KOGYO
SHI MBUN, LTD. on 1988) or "Coating Material d ossary" (published by Japan
Soci ety of Colour. Material on 1993) . [0007] The vinyl ester used
in the present in.:rent:ion is produced by a known nethodand is obtai ned by
reacting a hi spfienofdiimhEocthhavEFakt tyenEpaRy thespbrf eRIgRE was

unaat ur at ndnrgnobaaj e acid, for exanple, acrylic acid or nethacrylic acid.
Exanpl es ﬁFhﬂﬁge@pBthq%ﬁ§QY%%?pPﬁ8tr8ﬁf(tk:IterIa.L i ncl ude bl sohenol A

di gl yci dyl,_et her and ahi gh- nol ecu wei ght honol ogue thereof; novol ak type
pol y glycﬂ&?i ef hEr & %ﬂ%HHﬁStFErﬁgy%i?ﬁﬁlneF%@Pgséﬁﬁﬂlé?“lPBPﬁexanedioi

di gl yci dyl_ et her, .. Exanpl f the unsat t ed i id th
aw ot et FEFCPRGH UGBS 1001 Bo400 WOCHAGHA 16 Bor Bt Banpl o5 of the
acid other_than th nsat ur at ed nonobasi c aci.d .i ncl ude, sat urated di basic
i ds SUCRCAIPRA et Bal 1 o ERREPa LD PGP db) o0 [GooRy oY

| naat ur at ed . Rkyg§ter.us§de%Q%the esent invention is.obtained b
n

esterificiei {e B IIH e SR PRE R i o BPY A BTt S | s

réact i'on~of

descri bed ,i,n, -for ex | e,. "Polyester .Resin ndhook” (publ.ished by THE

| KKAN KOST0" SHTMABR, DL S 15569 "GP eaat hg Nevaelal b Betery
(editedby%gﬂgﬂe§oc£§&y of Col our Material on 1993). [0009] Exanpl es
of the polyhasic’acid include an unsaturated

dibaSiCaCN@?”?aéﬁHHV6?59%&ﬁg?hﬁaﬁél hérggsggﬁgﬁﬁgﬁgﬁﬁgkﬂﬁiﬁ%ﬁe”O&M

particularly Timted and saturate rncludes, 'for

exanpl e, gRlele A o MBI GABRYAL decofuMmti aclgh | LAGORiF (AGi d and

i taconi ¢ anhydri de. ese ‘unsaturate asi c acids may be used al one, or

two or norg éﬂidﬂasrt@bﬂbﬂs%o%@ﬁ%éiﬁ%dpéﬁbﬁq{@cé B coammlgs of the

saturated di basic acid inClude aronatic di basic acids and hal ogenat ed

saturat eddi bagse ACI LS.y 1946035 BPLhAl 4 & AGIHrepBL NI I ¢ anhydride, ha
| ogenated phtnalic anhy&?lde, i sophthalic acid, terephthalic acid, tet

rachl o rORb?hb|Tﬁé ﬁ%%hdteﬁﬁ%fé%ﬂ¥é35999$f@“ﬂé%iﬁn88épéé¥%ioﬂiPG% Aged,

2, 6- napht hal enedi carboxyl ic acid, 2,7-naphthal enedi carboxylic acid,
2, 3- napht gahbwsﬂb@a&p@i% £6 (861 dhede Bn th8akPhpd Fody dst@easdiigedd rb xa
e ’

niildr |
in the component (E) is a tertiary butyl perbenzoate;
(3) A room temperature curable material for pipe renewal,
comprising the room temperature curable resin composition for
pipe renewal accordingto (1) or (2), anda fiber layeredmaterial
(F) impregnated with the room temperature curable resin
composition for pipe renewal;
(4) The room temperature curable material for pipe renewal
according to (3), wherein the fiber layered material (F) is a
nonwoven fabric and/or a cloth made of at least one or more kinds

of fibers selected from a glass fiber, a polyester fiber, an

aramid fiber, a carbon fiber and a basalt fiber, and the shape
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4,4" -biphenyidicarboxylic acid, or dial kyl esters thereof. These sat

urat ed di basic acids may be used al one, or two or nore kinds thereof may be
used in conbination. 10010] Exanpl es of the pel yal cohol conponent
used in the present invention include, but are not limted to, ethylenb

gl ycol, propylene glycol, diethylene glycol, dipropylene glycol,

1, 2-butanediol, 1,3-butax ediol, I. 5-pentanediol, 1,6-hexanedi o/,
2-methyl -1, 3-propanediol, 2,2-dinethyl-1, 3-propanedioi, cyclohexane-1, 4-d
-l et hanol, an et hyl ene oxi de adduct of bisphenoi A, and a propyl ene oxide
adduct of 15 spheyorore siraese gsdiegakrddhvin e sigehemararay ded luseabeal one, or

two or nore kinds thereof may be used in conmbination. [0011] The
unsat ur at ed fpbest ehapseand i tvd ipfeseat $aRETti on i ncl ude known
unsat urated pol yesters such as orthc-, iso-, tereand bisphenol -type

unsat ur at eP)pol YBSt EPE tER@eIreture @l s lsossrerert FUseiPRos idi fied with
a di cvol opent adi ene-type conmpound as long as the effects of the present

i nvention aércé’rﬁéflgitr?pg&reﬂblﬂé hewe? rEL hodr F et AbaPti CAEIGH RETH &

di cycl opent adi ene-type conpound, various known nethods can be used and the
net hod i nQfude§Y1EBHre%ahplase FateChrdd i wWHit¥’a ma-1eic acid addition
product (cydecanol nonomal eate) i s obtained, using dicyclopentadi ene and a
oticycIopéﬁpadi@ﬁ@thQWEFSHCP?thF?BHHEéﬂgB§eﬁg?ﬁb'iqﬁ?/ LR henobasi o
aci d. [001%J nmer.i zabl e, unsat urated nononmer used in

The radical pol
the pr eserConbBRPPER- 150 (LE8PLE BAtH 1 LonE ORoRbRr BF LV AR Ldter r esi n
d t ted t in. Th di.cal | ) i zabl t t ed
mononer | ook o ¢ S 1N PPRTY GPeadSrog e POCT LS AR ng 8
radi cal pal ri zabl e unsat ur.at ed group. an _includes, for exanple,
styrene-tﬂﬂ%qﬁﬁnSHe?@ %%%% as 5t yPeh8 I thT O 68t%r ene, vinyl t ol uene and

di vi nyl be ne; .(nmeth). acrylic aci.d esters such_as (net et hyl acryl ate,
(et h) et Pl(f/]ﬁ aczrl’y[ir‘re‘;\—the(),d Hﬁrl)%’(%pcycimp met ﬁ) %1%?%/ ta]’tng, tﬁ‘? pr c%nylggf(l%%lf%t)uraeor yl at e,
hexyl (nmeth Lyl oy 2-ethyl..nosy: L. _{(neth cryl at [ auryl_ (meth)

noryl ate, HaBes nEhE T ARy el Tk b et R, S he T

cycl ohexyl__¢r ). & . r@?l ro. I y at. ; (
mein ) aecrrp Rl AHAbEL Fe 30 rkEhay WA EPi A bnk I L i 8oL R

(math) acryli i N di 1 dei (et ryl - . rs such as
(et h) acf%ﬁ?%lgg¢%%%%#%¥ %gﬁigﬁégghggkgg iégﬁ' 8¥§Fg%m%%?§lgﬁg§¥§rs such as
di ethyl citraconate; nononal ei m de conpound such as N- phenyi mal ei m de; and
N- (et h) acryl oyl pht hal i m de. {0013] In the present invention, a
(met h) acr yoipgegci d ester conpound having two or nore (meth) aoryloyl groups
intile 111.0 I'eCEl |l ey anddi enesmayai so be used, and known (math)acrylic

aci d est ep,¢oaRPRYRMs and diarigs¢an,be used. Specific exanples of the
(moth) acrylic acid aster conpound having two or nore (metWacryl oyl groups

in the nol ecul erhacliyde ethyl eneqolyeok didsmih) aceyt ad.e.isdi&lhylene glycol
di (nmeth)acrylate, triéthylene glycol di(nmeth)acrylate, polyethylene glycol _
di (0t h) aG! b urdila: g hesangdl ol - 416k bl A6 WA BondirboBuspauf i C
exanpl es of dienes include butadi ene, 2,3-dinethyl butadi ene, isoprene and
chl oropreneri h§03ddning reacThenr@diacabmPolbtizall £ quRsatiyl ajedigrononer
used in the present invention is inportant so as to decrease viscosity of
the resin (@pdx{,0gtoms OUEL trardReSBox§L I €AGEH, o fealddebabhdl i hyvimater

resi stance and abrasion resistance, and is used in the anount of 5 to 60%
by wei ght poaRsiept edier@binsat@rbo8080hy, Weicghts Haserd onctihe #adiical

pol yneri zabl e resin conposition of the present invention. It is not

pr ef er r ed deeeatised warikaliykeist  rarre inmMpregaatkr ngpudhii khty beretrr N THigNe ar e
reduced due to high viscosity when the content of the radical polynerizable
unsat ur at @dGFONBHENBIS, |Iags toman 95%9 byr weigdtting Materhal @lsosgref erred
because various physical properties are inferior when the content is nore

t han 60% Hypuleighéd by Japan Society of Colour Material on 1993).
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In the present invention, it is effective to increase the acid value of the
resin conposition by adding an acidic conpound so as to increase the
wor ki ng- life. A known aci di ¢ conpound can be used as the acidic
conpound and includes, for exanple, unsaturated nonobasic acids such as
(meth) acrylic ac id; and unsaturated di basic acids such as naleic acid,
fumaric acid and itaconic acid. Alternatively, a saturated pol yester
and an unsaturated pol yester having a high acid value nay al so be added.
The acid value of the resin conta ining them added therein is from about 10
to 60 KOHg/ g. [(BeISPYL ester psRAGANtRT PREERYL Hydes§iPRdmerFedumssd in the
present inventjion. The amount o f tr Ime t hylhydrociu i none is used so
that the rasal f2pFbaBaERCdIDbile LRI NROPKiTRFAtiNG dfoipphrESL: t¥ie nore at:
roomtenperature and surely exhibits predeterm ned strength after curing,
and is frd&h BB tEP2 SR EMt T B L G e WiRE et erdM P Rrdm B i06 to 0, 2
part by mei%ht, based on 100 parts by weight of the vinyl ester resin
and/ or t HETURLATEI &t ¥ PotifesCdf PESTAtRIFrY EhGCipref erred because it

bc: xxxnes diffiﬁg%%%{o ensure the working life of 15 hours at room

t enper at ure whe SIOUnt B FERISIMEE RYT IS RaF oM Hes 1RésENG¢ S 0. 05
part, and,al so curing. deficiency occur when the apopunt js nore than
0.25 parttﬁfpﬁﬁpﬁatg Tfﬁfﬁﬁld;l etggéx%ﬂ%l%é“ TRESCHHAFt "t salt used
in the present irbitntlon include, but are not limted to, cobalt
naphthena%€p°g885?tE%ﬁﬁ%ﬁ§ﬂ<?° ﬁgagog¥?? Y/ SWiv e Y eF%%E%’ 't netal
salts, cobal.t naphthenate and.cobalt octylate are preferre The additive
amount i s rlgrlﬁaggi ?(f;ytﬁcgylpée(r%theﬁﬁ %F%h?%/ @n%hﬁfigflgfléﬁ?yd*g%‘fﬁ]ﬁg’f to 3.0
part by weight, based on 100 parts by wei ght of the vinyl ester resin
and/ or the unsaturated polyester resin. It is not preferred because curing

deficiency may @ ent Lfive amount .of .the cobalt netal salt is
0.1 part by meig%%m%%g$é£%F%%tggga%%¥a% sgmﬁFg?g%Feacb§€a%§gmigagecones

| mPossi bl 61210608 Uife e, YOLYI 19 JLlbea R L8 9EEL Hte Ao i S O parts

by wei ght or nore.

Theor gani %I%eEHéiaFE%‘aaEéghé{ft%@?k?%gﬁg{ﬁ%&%@ﬁ&ﬁ&?& ifwakéafir}{ﬁdaean

al kyl ber oxy ester. nples o _ yl peroxy ester use € present

i nventionghaglkydey PWaakeabPls Iéd@gt gd §d3i1pi@g¥!i.dpesreq}9@l%0?§f§ qat e,
1,1, 3,3-tetranet hvl butyl peroxyneodecanoate, 1-cyclonexyl-I-nethyl ethyl
per oxyneodegapogt e, t-hexyl perbxyneodecanoate, t--butyl

[0008]

The unsaturated polyester used in the present invention
is obtained by an esterification reaction of a polybasic acid
with a polyalcohol and is described in, for example, “Polyester
Resin Handbook” (published by THE NIKKAN KOGYO SHIMBUN, LTD.
on 1988) or “Coating Material Glossary” (edited by Japan Society
of Colour Material on 1993).

[0009]

Examples of the polybasic acid include an unsaturated

dibasicacidandasaturateddibasicacid. Thesepolybasicacids

are not particularly limited and the unsaturated dibasic acid
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per oxyneodecancate, 1,1, 3,3-tetranethyl butyl oaroxy-2-ethylhexanoate,

2, 5-di methyl-2, 5-di (2-et hyl hexanol p % xy) hexane, t-hexyl

per oxy- 2- et hyl hexanoatc, t-butyl peroxyiscbutyrate, t-hexyl

per oxyi sopropyl nonocar bonate, t-butyl peroxymal eic acid, t-butyl

per oxy-3, 5, 5-tri net hyl hexanoate, t-butyl peroxylaurate, L-butyl

per oxybenzoate, 2,5-dl-nethyl-2,5-di (benzoyi peroxy)hexane, t-butyl

per oxyacet ate and t-peroxybenznate. O these al kyl peroxy esters,

t - peroxybenzoate is particularly preferred. [00181 The organic

per oxi de darabgss, didreexanake t e lgikydplatoxgless enhysladden fur@rpcesent
invention is classified into known

ket oneper éxitde, arcoxykerald aydridgerosk dahdidgilgl pefhmaer tesatgizadgld per oxi de
and peroxydi carbonate, and azo conpounds are al so effective. Specifically,
benzoyl péfibrEde acdideumy beperaskplene dicirsopt epytogsekxddel diereobut yi
peroxide, 1,1-bis(t-butylperoxy)-3,3,5-trimethylcyclohexane,, .

2, 5- di met ByY-12¢ 5sBrs{t chupyIpeloxy) BE2RECS O3 gg%%ﬁfﬁﬁ?ﬁrdl@aﬁércoxi de,

t - butyl hydroperoxide, dicunyl peroxide, dicunyl hydroperoxide acetyl

per oxi de, abit8(#lwin grepet bhePrrperdsdfth eaf tonadenadrerstraiHed

per oxydi carbonat e, isobutyl peroxide, 3,3,5-trinethylhexanoyl, peroxide,

| auryl peﬁé??ﬁéca%%ﬁ#§i§BﬁﬁkQFOHPFP?FéCdﬁﬂ‘hz@ﬁ?géiFﬁdﬁﬁﬁ an be used.

Exanpl es of particul arl effective one to be used jn conbinatiqon with the
al kyl per owleg?@?t%ehﬁ%%lb@ ABEKARE fry 4F I i et i E%Jb%psanat}éﬁzene

hydr operoxide, 1,1, 3 3-tetr t.hyl but yl hydr oper oxj de,. cunmen hydr oper oxi de
ond - hut LRy G BEEBLT T W S el SR QR PRE Bt SErecRe [ 0010]
The additiyve anobunt o he organi c_peroxi de catal yst containing at |east
aIkyIper09§m§§tﬁ?l%86éf47?a§ﬁ$%ﬁ?8§8ﬁfc?%h&ﬁﬁ%ﬂ&naF 8fromO.l. to 5.0 parts
by wei ght _based 00 rts.b ight.of the vinyl ester resin and/or the
unsaturatgdqp8ﬁggg?% e?%ﬁ%ﬂ?fbgﬁawgfs%c% 'e anount of the al kyl peroxy ester
conponenu.,is fromO.1 to .5 .0 parts b ight, and preferably fromom 0.2
to 3.0 pa?fé B?pﬁ%?%ﬁﬁ?eqiﬁééagxgélio%cﬁgkt; by wei ght of the vinyl ester
Curi ng defr o BAGYE e st RRGH Lt R MRSt the or gani c peroxi de
cat al yst gont aj nj | kyl . QX ter.is Q.1.p | ght- or less. It
IS not aIgéqpr%nggggﬂﬁé%gﬁéggﬁag ﬁﬁiﬁiréfléaégﬁgén%%%eg% %ﬁ%ﬁgﬁd when t he
anount is p. j . Ly PLESEN o RgRtion, an
inorganichﬁggf%gﬁﬁgﬁ%Fl %%ﬂ%gh;ggég%ﬁa’%%a€§9*%£ t'eg?norggni? filler, for
exampl e, knqun LROLOANIE f il B58asuRNc R Alamdaum hydroxi de, calcium
carbonate , talc, clay, dlass power, silica, bariumsulfate, titanium oxide
and cenentgap;be used. \Wen flame retardahcy is inparted to a curable
prepreg conposition, a:LundEl:AM hydroxide is effective. It. is also

possibl e to usegiyn, s PPiB kAR Qo t&§RHndRtQdd dniine Jiddeis in

conmbi nation, and the anmpbunt to be used is fromO to 200 par ts by weight,

and prefernabbycisomiticlO@uRabteSndY WahiGha BaS8EneNeADQBRISIS by wei ght
of the vinyl ester resin and/or the unsaturated pol yester resin. \Wen the

amount of pt-Beyi BRE 4N, Idi@tny$ABr 817N 200 eaklt snbygriaht ,
wor kability 1's reduced because of too high viscosity, and al so bubb:b are
likely toirenBipagédidhe strengbRedest pases pdrtahbaiprgsent invention,
t hi xotropy may be inparted by a known nethoéi The known net hod i ncl udes,
for exanphegs-aereh&@ib10f sadditngiall Bxesgapdiocagent such as a silica
powder. (aeresil type) , a mca powder or a cal ciumcarbonate powder in the
amount of 2021dt@e &0y par ts-dnsparieghbl pased oanxd 0O- par-tdinky hwebghtanof t he
vinyl ester resin and/or the unsaturated pol yester resin.

ethylene oxide adduct of bisphencl A, andapropylene oxide adduct

of bisphenol A. These polyalcohol components may be used alone,

or two or more kinds thereof may be used in combination.

..7_.



(00211 It is possible to use, as an organic filler or polyner,
those which are also effective as a | ow constrictive agent, for exanple,
known pol ystyrene, polyvinyl acetate, polynethyl netnacryl ate,

pol yet hyl ene, pol yvinylidene chloride mcroball oon and pol yacrylonitrile
rai crobal | oon. When used as the | ow constrictive agent, the amount is from
0O to 200 parts by weight, and preferably fromO to 50 parts by wei ght,
based on 100 parts by weight of the vinyl ester resin and/or the

unsat urated pol yester resin. In addition, in the present invention, a

pi gnent cd®0Bélused. There is no particular limtation of the kind of the
pi gnent, and an organi c pignment or an inorganic pignment can be used. The
amount of the prheemsatsir20egaralyapreoneigtd iat theogsiresgnt prefrdriahl y 10 part
s by weight based on 100 parts by weight of the vinyl ester resin and/or

t he unsat unatledegoloyasineatiggitad ppdgegfers such apprthe pricventt959vent i on,
waxes nmay be bl ended for the purpose of inproving drying property. Known
waxes can dne bdeahane houoampskitpraaed opeBffEtfrer erdnpr els peltl eum waxes
(paraffin wax, mcrocrystalline, etc. ) , plant waxes (candelilla wax, rice
wax, Japaosalibd®, tetuse) thoanimedl flpdeyither iy cloperratetie e ) |

m neral wax (nontan wax, etc.é and synthetic waxes (polyethyl ene wax, am de
wax, etc.)oRRRUBE uSePraveretiperifactal Py, tae g it 1REK hEA igca el ting
poi nt of about 20C to 60C, and BYK-S- 750, BYK-S-740, BYK-LP-S6665

( manuf act &Péd IMB§i¥sdK- Befle) Mar e Meridd cahliCnakes! dach having a di
fferent neLtin&gpoint may al so be used in conbinatio nmount of waxes

] n. The a
to be bl end€dTEPBRER S ¥CORYEP A hr ¥2hyCHadSowE r%‘?%‘ﬂ?a?ri:a%fenass based
on 100 parts by NMass of the vinyl ester resin and/or e unsatur at ed
pol yest or g6t ndpgepaethod IntYugds s fase S3pmpfar 14 Bier sy oh ot it er i al i

t he present vention. i

[ ud heet sh 1. sh t ubul h d
cyl i ndri o@ "ShEPE. “THo Titber-FePAPOPGed NAISHIR TPBPT2 LS e Gt oi ng t hese

fiber layered.materials jncludes an organic fibgr and/or, an. inorganic fiber
and, for QEARBPEC PPiid e LoPET 8 uRBS Gt FovRGoPal BN Tat , and
nonwoven fabric made .of fibers such.as glass fiber (o] ter_f.ilper, aramd
fiber, carsﬁ(g%egloﬂejrs, lﬁlé:ggfjflc?ﬁbb r u(';t%éll arte fi méar?s',aglro%n )eéggllgearc,lcp
high-densi%%le?lyethylene fi ber, polyethylene tereplitha,late fiber,

vi nyl on Filty r, polyester fiber, amde fiber, nmetal fiber and ceramc fiber.
As a matter of rse., I ‘ i j .al be used
in conbination.ﬁﬁ%r% %Céyoggﬁﬁg?%ggﬁ%Qgﬁfgé?%£§§fP%g$%%§8g§¥§gn:%C f: Lber
are parti [ ferred. i e rej i [ al

cl ot h- sha%gggghﬁ iﬁr{a‘%ns lggel %ﬁ%g éasfg (gire %t?ggg?]g% (ra?g mvaﬁlggﬁsﬁctef into

consi der atian, Wndel,tile, ALIDIRNCLE 1 YDEE &, 8- £AT OSkHE BAS d8 generated an

acid-resistant class fiber Is prefer y used as the glass fiber. [ 0024 ]

The net hod, g,m%g%%ﬂg%%sia@ﬂﬁgté&rﬁo%%aeqfiéntotebyéégimaqﬁt} ardicde with a
teria (0] t

curabl e e present 1 nvention Includes the follow ng nethod.

For examplg, 18phi L 18 A avidedner abvinger siifageef yReeytdndri cal body
made of the material and a light irradiator is provided in the cylindrical

body, and @lss@,katbqepds Pfaddheneylbngli et bogdyiies ckosedeanghd he

cylindrical body is inserted into the tubular nolded article and the

cylindricalonbRd¥si Subh o 4R, ARvebl ewl 8o st frerddieraby1adheehatdhe
cylindrical body to the inner surface of the tubular nolded article inner

surface, andihheBehhendpt@eial absyLik ediatc$0MB sAbheiNahkbve] shiflhe
material can be cured at roomtenperature by enploying a nethod in which a.
filmis previydedecputsdde eyl Rdriycateposypvid 1t heetayhipgdratsl body is
inserted in a tubular nolded article while inverting the rear and front
surfaces (isgecphor (exemp & y1kapanaseyUnexath ned-Ratrent 2Puabhy tieddyan ( Kokei )
No. 5-138738 and Japanese Unexam ned Pat ant. Publication Kokai ) No
8-1779). l@meonhdaeriyDato®cahlyyY epath) g @atienredesylf(@eehobcaytadyl ar nol ded
article, aresin-inpr e grt ated sheet of the present invention is
directly appllioedntolt heedocaddyieds, paytloiiexwuncheahoandyihee candi de of a
rubber sleeve and then. applied to the part to be repaired. The rubber
sleeve is blown up by conpressed air thereby perform ng pressure bondi ng
and then the sheet is cured at roomt&rperature.



[ 0025] Exanpl es of the tube which can be coated or repaired in the
present invention include concrete fune tube, steel tube, stainless steel
tube, vinyl chloride tube, ceram c tube, knuckle type tube (culvert), and
shaft tube such as manhol e, while exanples of the sewage pipe include main
tube, branch tube and lateral tube. In the case of a vinyl chloride tube K
ceram c tube having poor adhesion, it is effective to coat or repair by
provi ding one prinmer |ayer between the tube and a tubular body. [00261
Exanpi es The contents of the present invention will be described in
det ai | belt8hrphyydegL Wiyl Heefolacowilag e Exaeshe scantl Corparatioe sEfanpl es. In
the respective Exanples, parts and percentages are by weight. 10027]

Synt hesi s 2ExARpFR) ACByirt ResPlsaBidgi ad @sttdy ageyijc acid ~ | n a reactor
equi pped with a stirrer, a reflux condenser, a Gas introducing tube and a
t her momet 8r N-439e Hayhagnighe : EPROYER2 028 Celpdyper BSRAneah uf st @fed by

Yuka- Shel | Epoxy Co. K Ltd. epoxy equivalent 189) 1 equivalent (189 g) , 57
parts (0.53meghi ¥aFehto a&fldbragb?ﬁéﬂ%r W13 E5dpdi E2BPOF I & @i dni ne were
charged and reacted under a nitrogen atnosphere at 150C for 2 hours. after
the conpl 8LF8Rhebt TUE PEattFON ! CHérreart Fon "Sorieilen™ids «BBreadt o 9oC,
and t hen 43.%n5arts of thacrylic acid, 0.5 part of .

t et radec. §HAP e IV THETAHGIFOREART cHIDM d@etd) 5T BLe Y IRt P56t none and
147 parts gg styrene were charged. The m xture was reacted at 9VC for 20
hours whi Il8°h wing air and the reaction was term nated when an acid val ue

becane 10 ngKOH g. .Styrene (294 rtrs) was_a d to. obtai.n a bi sphenol

o type viny! orbr oS RaEOE: 19 PAATY & VFECOLrEsTbe P pEsEeEl 55¢ and a
solid content of 60% by. wei ght. | na_reactoregui ppedw tha stirrer,
2 ref | ixBRRRGET ROk BLES P siscr1eg Y G5V AU §oP NG G Eear L Ed0ohol o
mecor di ng-ha A ToR/EAY FoRaIT JoRK T, B hErr CHOSE ) Uaf 6 bebams 215
ngKOH g. Al e .c letion_of, th act.jon t r.esul unsat ur at ed
poIyester?B%S%ﬁﬁyﬁgqugf%%ﬁdF%guP%dﬁg&gndgégcﬁgﬁ?§ao péggtgggﬁégnnnoner
wer e adde i S t .l es] - havi ng a

Vi scosi tyq%%ﬁ’lb?%%}égc:{%cggc’%gégo i ogloryncleht?rrlgg g%@)éﬁg‘%ﬁﬁ acid val ue of

172 ”UKO%HS%%E%){TL??&S%%%Q §hé%/Jlte*&%iiesiﬁél&aés@%Hgféﬁ&'gl?ylcwﬁer PE- 2)

In a four-nec w th a thernoneter, tirr an inert gas

| nt v oduct a9 kb AN A el Ltk FONERDSEr 0 aMRheph hogphihal | ¢ acid. SO ol

of 1, 2-prooanedio 50 no neopent yl col were charged and heat ed

to 190C ugdete Nidd 00900928 (hovh il ieal bbg,ukhin std rgiyagy and then

eaten fled by gradually heating to 215C, en an acid value becane 9.5

ngKOH g, goehd Y Mas,13kar bad: 140-m0iaiqim/ Sl GmaPRYy&E+ fit as wehacged. at
1.20C and an esterification reaction was conducted at ‘a tenperature from

150 ' C t 05@d0C as i st graqconvenfionale prLegadure; Cooling was started
when an acid val ue becane 9.8 m140H g to produce an unsaturated pol yester.

After theoleagihdhy1®u@l3dipakl OfohyeHOGHNGREWBSraskled to 100 parts
bywei ght of the resultant unsaturated pol yester and, after
[0014]
The radical polymerizable unsaturated monomer used in the
present invention is important so as to decrease viscosity of
the resin and to improve hardness, strength, weatherability,
water resistance and abrasion resistance, and is used in the

amount of 5 to 60% by weight, and preferably 10 to 50% by weight,

based on the radical polymerizable resin composition of the

_9_



cooling to 120C, 65 parts of a styrene nononer was addeci to obtain an
unsat urated pol yester rosin. (PE-2) having a viscosity of 1.3 Pa*s at 25C,
a. solld content of 60%arid an acid value of 6 nmgKOH ny. [00281
Preparation of resins (Exanples 1 to 9 and Conparative Exanples 1 to 10)
Radi cal polynerizable resins were prepared by m xi ng conponents at each

m xi ng rat:shown in Table 1 and Table 2. A polynerization inhibitor such as
trimet hyl hydr oqui none was added and then di ssolved by a4.-)propriately.
heating. Unit of the anmount of each conponent in Table 1 and Table 2 is
part. [O00ZgFsent lnveﬁﬁéoflesulﬁ- E%Rﬁ&ﬁ%ﬁ%ﬁeéfbeé?ﬁﬁl‘&r kphyld 18y gRd
Conparative Exaggles to 10 were subjected to various eval uations. The

eval uat i onSPREF Ebﬂ@u%?%ﬁftﬁydﬁﬁérFBF ?ﬁu?ﬁf JE6CEGHr €4S FO03G <Stability>

Each (80 ofthere3|nco oSitions ared in and Conparative
AU Dl BRAS Aol L4 A b E T g i ad “umiar -t he

tnosphere at 23C, and then the ti tfldtd d d.
Rat | g aeQBPBASF R (HETRD) Lo 1 “aa Pl ITBY 6 g %%ﬁﬁ%i&‘vi’?%imﬁigr?s

df 12 .h 18
o Eigrf%?rf@dﬁ%ﬁ%@s%%aﬁ%gmsl&ai:|9&.°8.ef§¥§ afsdl%ffe 10¥3%e8° 15 hours

or less |d|H¥ SLHéh 6E%rbysﬁéﬂéi . mai nta.ined for too | ong

tilme, fthgxgﬁBFe?EZﬁshours or

In the present invention, it is effective to increase the
acid value of the resin composition by adding an acidic compound
so as to increase the working life.

A known acidic compound can be used as the acidic compound
and includes, for example, unsaturated monobasic acids such as
(meth)acrylic acid; and unsaturated dibasic acids such asmaleic
acid, fumaric acid and itaconic acid.

Alternatively, a saturated polyester and an unsaturated
polyester having a high acid value may also be added.

The acid value of the resin containing them added therein
is from about 10 to 60 KOHmg/g.

(0015]

A known trimethylhydroquinone is used in the present

invention. The amount of trimethylhydroquinone is

used so that the resultant product exhibits the working life
of 15 hours or more at room temperature and surely exhibits
predetermined strength after curing, and is from 0.05 to 0.25
part by weight, and preferably from 0.06 to 0.2 part by weight,

based on 100 parts by weight of the vinyl ester resin and/or



<Surface hardness) Usi ng each of the resin conpositions prepared.
in Exanples 1 to 9 and Conparative Exanples 1 to 10, FRE' was produced and
al l owed to stand under the atnosphere at 23C for 48 1111:ES, and then
surface hardness was neasured by a Barcol hardness tester defined in K
6911(1.995) FRP was conposeci of a surfacing mat, a #450 chopped strand mat
(3 ply) and a surfacing mat, and had a thic.k.n.ess of about 3 ramand a

gl ass content of 28 to 33% <2. end rig s t rength> Usi ng each of
the resin conpositions prepared in Exanples 1 to 9 and Conparative Exanpl es
1 to 10, FR® {Asaph @OAKBSBET GWed N0 5t dfdnahdere ferEcdthrssptier e at 23C

for 96 hours, Then, FRP was approird..i.a.tely cut and a bending strength
was neasurddPPAoBRE SHdAAER LR th ePesrk Brer vor kood ) EFRPGdS Benposed of

Sont ara #8001 gnanufactured by Japan Vil ene Cpnpan%%géz ply) and. had a

t hi ckness P ab5UPe B> r <MBedi hre gt of trimefiyjlhydegehietng He resin
conpositians pre areg in Exanples. 1 to 9 and Conparative Exanples 1 to 10,
Sont ar a. Ee i ot e o gng%]p%CVFFEﬁéjec%ﬁdgﬁﬁY Ry BEGYT (D
inpregnat%' on_a PET,fiInlqu%r hh 5atrms here at 23C. Al: t: e

i npr egnat 0N, 2A°8)FI harTEd Prdddet > we3T bbtaifed Wy coating with a PET film
again and[®%§6ﬁnd portion was closed. The cylindrical Faxxiact was inserted
into concret ume tube having an inner dianmeter of 250 mm and t hen.
pressure bonded_by intro ing ¢ essed air, (0,1 MPa) fraom an open end
part After 3 da%é%m%g %f%§%ﬁ5308§%§%cT%E§iuﬁf%§ HEPdnas st it QH%geggred
article sur sured by a Barcol hardness tester defined in JTS K
6911( 1995;in. eﬁgggkﬁaﬁ(ﬁ%%e’ b‘%]#ﬁgnoga%l%%t%%ﬁgdc?ébaal&naa h_ eenaa er‘msphere at
a tenperatyg,9f ,20,10 8%y 'cEaéft Aifat the tﬁ{e%reaggbéi% |)1Gr eases by
storing a resin con%03|t|on under "t he atnosphere at a. enperé%ure of 23C
or |ower, at. .whj I I .y fluidit d r r, 18 to 24
hour s Whiﬁ%lgfér?ﬁ%é€£é§¥%gﬁgﬁggﬁggp §%§agk:8%§ é%%%?%gu?%?fhg%%g . It is

known thalr.@ Laskni foRRALL! 9 ce8Rabl e Of Iy fbta%nkggwéiémi tygsui ted for

use for 18 to 24 hours storing under_the atmosphere” at a tenperature
of 23C, hayirg sHi]aeehardness; of LLhe Bfgiegtg‘ﬁ@fmﬂéééd QR {68¢fUNng to the

value of 20 to 30 after 48 hours, I's cure the tenperature of 23C or

hi gher. NamelX:H8i 88 the vinyl ester resin and/or the unsaturated
eachof t her esi nconposi ti onspr épar edi nExanpl esi t 09, Sont axa #8001

(manuf act Fs%@g}ebyegf%e@rin\ﬁ | enes GerRAYIe rdd ddadst chRiEegnaied Ry a PET
film followed by storage under the atnosphere at a tenperature of 0 to 25C

for 20 tond3 Hesiswnthushdakiangil-t fessibbe d: cubg1undarn 1t be @tirosphere at
a tenperature of 23 to 35C. Alternately, using eachofthe resin conpositions

prepared ion 1E€saﬁp!@s_wéit;§t9or Senrtsar ar #8Q04 o€ NRY aaleedebybelanar Vil ene
Conmpany) (2 ply) is inpregnated on a PET film followed by storage under

t he at nospheyee ot sanrpeBBebat ¥ben@hird@ heGro3aG nlari f20/Hed 4 hratirtSvet hus
maki ng it possible to cure under the atnosphere at a tenperature of 25 to

120C 1abount- dbi X-®@patd ByaidughxS&t @ixgd=ct: 08 07. .-

{0017]

The organicperoxidecatalyst usedinthepresent invention
must contain an alkylperoxy ester. Examples of the alkylperoxy
ester used in the present invention include, but are not limited
to, cumyl peroxyneodecancate, 1,1,3,3-tetramethylbutyl
peroxyneodecancate, l-cyclohexyl-l1-methylethyl

peroxyneodecanoate, t-hexyl peroxyneodecanocate, t-butyl
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peroxyneodecanoate, 1,1,3,3-tetramethylbutyl
peroxy-2-ethylhexanoate,

2,5-dimethyl-2,5-di (2-ethylhexanolperoxy)hexane, t-hexyl
peroxy-2-ethylhexanoate, t-butyl peroxyiscbutyrate, t-hexyl
peroxyisopropylmonocarbonate, t-butylperoxymaleic acid,
t-butyl peroxy-3,5,5-trimethylhexanocate, t-butyl
peroxylaurate, t-butyl peroxybenzoate,
2,5-di-methyl-2, 5-di (benzoylperoxy) hexane, t-butyl
peroxyacetate and t-peroxybenzoate. Of these alkylperoxy
esters, t-peroxybenzoate is particularly preferred.
(0018]

The organic peroxide catalyst other than the alkylperoxy
ester used in the present invention is classified into known
ketone peroxide, peroxyketal, hydroperoxide, diallyl peroxide,
diacyl peroxide and peroxydicarbonate, and azo compounds are
also effective. Specifically, benzoyl peroxide, dicumyl
peroxide, diisopropyl peroxide, di-t-butyl peroxide,
1,1-bis(t-butylperoxy)-3,3,5-trimethylcyclohexane,
2,5-dimethyl-2,5-bis (t-butylperoxy)hexyne-3,3-isopropylhydr
o peroxide, t-butyl hydroperoxide, dicumyl peroxide, dicumyl
hydroperoxide, acetyl peroxide,
bis(4-t-butylcyclohexyl)peroxydicarbonate, diisopropyl
peroxydicarbonate, isobutyl peroxide, 3,3, 5-trimethylhexanoyl
peroxide, lauryl peroxide azobisisobutyronitrile and

azobiscarbonamide can be used. Examples of particularly

_12_
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effective one to be used in combination with the alkylperoxy
ester include p-methane hydroperoxide, diisopropylbenzene
hydroperoxide, 1,1, 3,3-tetramethylbutyl hydroperoxide, cumen
hydroperoxide and t-butyl hydroperoxide which are classified
into hydroperoxide.

{0019]

The additive amount of the organic peroxide catalyst
containing at least alkylperoxy ester used in the present
invention is from 0.1 to 5.0 parts by weight based on 100 parts
by weight of the vinyl ester resin and/or the unsaturated
polyester resin, and also the amount of the alkylperoxy ester
component is from 0.1 to 5.0 parts by weight, and preferably
from 0.2 to 3.0 parts by weight, based on 100 parts by weight
of the vinyl ester resin and/or the unsaturated polyester resin.
It is not preferred because curing deficiency may occur when
the amount of the organic peroxide catalyst containing the
alkylperoxy ester is 0.1 part by weight or less. It is not also
preferred because the working life cannot be ensured when the
amount is 5.0 parts by weight.

[0020]

In the present invention, an inorganic or organic filler
can also be added. As the inorganic filler, for example, known
inorganicfillerssuchasaluminumhydroxide, calciumcarbonate,
talc, clay, glass power, silica, barium sulfate, titanium oxide

and cement can be used. When flame retardancy is imparted to

_13_
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a curable prepreg composition, aluminum hydroxide is effective.
It is also possible to use two or more kinds of these inorganic
fillers in combination, and the amount to be used is from 0 to
200 parts by weight, and preferably from 0 to 100 parts by weight,
based on 100 parts by weight of the vinyl ester resin and/or
the unsaturated polyester resin. When the amount of the
inorganic filler is more than 200 parts by weight, workability
is reduced because of too high viscosity, and also bubbles are
likely to remain and the strength decreases. In the present
invention, thixotropy may be imparted by a known method. The
known method includes, for example, a method of adding a
thixotropic agent such as a silica powder (aerosil type), amica
powder or a calcium carbonate powder in the amount of 0.1 to
50 parts by weight based on 100 parts by weight of the vinyl
ester resin and/or the unsaturated polyester resin.

[(0021]

It is possible to use, as an organic filler or polymer,
those which are also effective as a low constrictive agent, for
example, known polystyrene, polyvinyl acetate, polymethyl
methacrylate, polyethylene, polyvinylidene chloride
microballoon and polyacrylonitrile microballoon. When used as
the low constrictive agent, the amount is from 0 to 200 parts
by weight, and preferably from 0 to 50 parts by weight, based
on 100 parts by weight of the vinyl ester resin and/or the

unsaturated polyester resin. In addition, in the present
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invention, a pigment can be used. There is no particular
limitation of the kind of the pigment, and an organic pigment
or an inorganic pigment can be used. The amount of the pigment
is 20 parts by weight at most, and preferably 10 parts by weight,
based on 100 parts by weight of the vinyl ester resin and/or
the unsaturated polyester resin.

(0022]

In the present invention, waxes may be blended for the
purpose of improving drying property. Known waxes can be used
without any limitation and, for example, petroleum waxes
(paraffinwax, microcrystalline, etc.), plant waxes (candelilla
wax, rice wax, Japan tallow, etc.), animal waxes (beeswax,
spermaceti, etc.), mineral wax (montan wax, etc.) and synthetic
waxes (polyethylene wax, amide wax, etc.) can be used. More
specifically, a paraffin wax having a melting point of about
20°C to 80°C, and BYK-S-750, BYK-S-740, BYK-LP-S6665
(manufactured by BYK-Chemie) are exemplified and waxes each
havingadifferent melting point may alsobe used in combination.
The amount of waxes to be blended is preferably from 0.1 part
by mass to 5.0 part by mass based on 100 parts by mass of the
vinyl ester resin and/or the unsaturated polyester resin.
[(0023]

The shape of the fiber layered material in the present
invention includes sheet shape, roll shape, tubular shape and

cylindrical shape. The fiber-reinforced material for
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reinforcing these fiber layered materials includes an organic
fiber and/or an inorganic fiber and, for example, it is possible
to use known roving, cloth, mat, and nonwoven fabric made of
fibers suchas glass fiber, polyester fiber, aramid fiber, carbon
fiber, basalt fiber (basalt fiber), amide fiber, high-density
polyethylene fiber, polyethylene terephthalate fiber, vinylon
fiber, polyester fiber, amide fiber, metal fiber and ceramic
fiber. As a matter of course, two or more kinds of these fibers
may alsobe used in combination. Inthe present invention, glass
fiber and organic fiber are particularly preferred in these
reinforcingmaterials, and cloth-shaped and mat-shaped ones are
preferred taking workability into consideration. Under the
atmosphere where a corrosive gas is generated, anacid-resistant
glass fiber is preferably used as the glass fiber.

(0024]

The method of coating an inner surface of a tubular molded
articlewithacurablematerial of the present invention includes
the following method. For example, a film is provided on an
inner surface of a cylindrical body made of the material and
a light irradiator is provided in the cylindrical body, and also
both ends of the cylindrical body is closed and the cylindrical
body is inserted into the tubular molded article and the
cylindrical body is blown up by blowing air, thereby adhering
the cylindrical body to the inner surface of the tubular molded

article inner surface, and then the material is cured at room
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B: B8- B, BA ., 1, 1 Surfacetardness" 20 121 21
i 211 22 33 Flexural r- 1.1, 138 3 1 33 33 32 10 strength (MPa) 11
Har dness of 21 21 20 21 22 31 nolded article H : 0 Csl

temperature. After curing, the filmmay be optionally removed.
Alternatively, the material can be cured at room temperature
by employing a method in which a film is provided outside a
cylindricalbodyandthecylindrical bodyis insertedinatubular
molded article while inverting the rear and front surfaces (see,
for example, Japanese Unexamined Patent Publication (Kokai) No.
5-138738 and Japanese Unexamined Patent Publication (Kokai) No.
8-1779). 1In order to locally repairing an inner surface of a
tubularmolded article, a resin-impregnated sheet of the present
invention is directly applied to the localized part or wound
around the outside of a rubber sleeve and then applied to the
part to be repaired. The rubber sleeve is blown up by compressed
air thereby performing pressure bonding, and then the sheet is
cured at room temperature.

[0025]

Examples of the tube which can be coated or repaired in
the present invention include concrete fume tube, steel tube,
stainless steel tube, vinyl chloride tube, ceramic tube, knuckle
type tube (culvert), and shaft tube such as manhole, while
examples of the sewage pipe include main tube, branch tube and
lateral tube. In the case of a vinyl chloride tube or ceramic
tube having poor adhesion, it is effective to coat or repair
by providing one primer layer between the tube and a tubular

body.
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[0026]
Examples

The contents of the present invention will be described
in detail below by way of the following Examples and Comparative
Examples. In the respective Examples, parts and percentages
are by weight.
[(0027]
Synthesis Example 1 (Synthesis of vinyl ester VE-1)

In a reactor equipped with a stirrer, a reflux condenser,
a gas introducing tube and a thermometer, 189 parts of EPIKOTE
828 (epoxyresinmanufacturedby Yuka-Shell Epoxy Co. Ltd.: epoxy
equivalent 189): 1 equivalent (1892 g), 57 parts (0.5 equivalent)
of bisphenol A and 0.5 part of triethylamine were charged and
reacted under a nitrogen atmosphere at 150°C for 2 hours. After
the completion of the reaction, the reaction solution was cooled
to 90°C, and then 43.1 parts of methacrylic acid, 0.5 part of
tetradecyldimethylbenzylammonium chloride, 0.05 part of
hydroquinone and 147 parts of styrene were charged. Themixture
was reactedat 90°C for 20 hourswhileblowingair and the reaction
was terminated when an acid value became 10 mgKCOH/g. Styrene
(294 parts) was added to cbtain a bisphenol A-type vinyl ester
resin (VE-1) having a viscosity of 1.5 Pa-s at 25°C and a solid

content of 60% by weight.

Synthesis Example 2 (Synthesis of unsaturated polyester PE-1)
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In a reactor equipped with a stirrer, a reflux condenser,
a gas introducing tube and a thermometer, 100 mol of maleic
anhydrideand 100mol of propylene glycol were chargedand reacted
at 210°C according to a conventional method until an acid value
became 215 mgKOH/g. After the completion of the reaction, to
the resultant unsaturated polyester, 0.01 part of hydroquinone
and 25 parts of a styrene monomer were added to obtain an
unsaturated polyester resin (PE-1) having a viscosity of 0.4
Pa-s at 25°C, a solid content of 80% and an acid value of 172

mgKOH/mg .

Synthesis Example 3 (Synthesis of unsaturated polyester PE-2)
In a four-necked flask equipped with a thermometer, a
stirrer, an inert gas introducing tube and a reflux condenser,
60 mol of isophthalic acid, 50 mol of 1,2-propanediol and 50
mol of neopentyl glycol were charged and heated to 190°C under
a nitrogen gas flow while heating with stirring, and then
esterified by gradually heating to 215°C. When an acid value
became 9.5 mgKOH/g, cooling was started, 40 mol of maleic
anhydride was charged at 120°C and an esterification reaction
was conducted at a temperature from 150°C to 210°C according
to a conventional procedure. Cooling was started when an acid
value became 9.8 mgKOH/g to produce an unsaturated polyester.
After the reaction, 0.015 part of hydroquinone was added to 100

partsbyweight of the resultant unsaturatedpolyester and, after
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cooling to 120°C, 65 parts of a styrene monomer was added to
obtain an unsaturated polyester resin (PE-2) having a viscosity
of 1.3 Pa*s at 25°C, a solid content of 60% and an acid value
of 6 mgKOH/mg.

[0028]

Preparation of resins (Examples 1 to 9 and Comparative Examples
1 to 10)

Radical polymerizable resins were prepared by mixing
components at each mixing ratio shown in Table 1 and Table 2.
A polymerization inhibitor such as trimethylhydroguinone was
added and then dissolved by appropriately heating. Unit of the
amount of each component in Table 1 and Table 2 is part.
[0029]

The resin compositions of Examples 1 to 9 and Comparative
Examples 1 to 10 were subjected to various evaluations. The
evaluations were conducted by the following procedures.
[0030]
<Stability>

Each (80 g) of the resin compositions prepared in Examples
1 to 9 and Comparative Examples 1 to 10 was charged in a 100
cc screw bottle and stored under the atmosphere at 23°C, and
then the time until fluidity disappeared was measured. Rating
described in the table is as follows.

B: Fluidity suited for use is maintained for 12 hours to 18

hours.
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A: Fluidity suited for use is maintained for 18 hours to 24
hours.

Cis Fluidity suited for use is 12 hours or less.

BE Fluidity suited for use is maintained for too long time,

for example, 24 hours or more.

<Surface hardness>

Using each of the resin compositions prepared in Examples
1 to 9 and Comparative Examples 1 to 10, FRP was produced and
allowed to stand under the atmosphere at 23°C for 48 hours, and
then surface hardness was measured by a Barcol hardness tester
defined in JIS K 6911(1995). FRP was composed of a surfacing
mat, a #450 chopped strand mat (3 ply) and a surfacing mat, and

had a thickness of about 3 mm and a glass content of 28 to 33%.

<Bending strength>

Using each of the resin compositions prepared in Examples
1 to 9 and Comparative Examples 1 to 10, FRP was produced and
allowed to standunder the atmosphere at 23°C for 96 hours. Then,
FRP was appropriately cut and a bending strength was measured
in accordance with JISK7171(1994). FRPwas composedof Sontara
#8001 (manufactured by Japan Vilene Company) (2 ply) and had

a thickness of about 3 mm

<Molding test>
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Using each of the resin compositions prepared in Examples
1 to 9 and Comparative Examples 1 to 10, Sontara #8001
(manufactured by Japan Vilene Company) (2 ply) was impregnated
on a PET film under the atmosphere at 23°C. After impregnation,
a cylindrical product was obtained by coating with a PET film
again and one end portion was closed. The cylindrical product
was inserted into concrete fume tube having an inner diameter
of 250 mm and then pressure bonded by introducing compressed
alr (0.1 MPa) from an open end part. After 3 days, cutting was
conducted and ahardness of thecuredarticle surfacewasmeasured
by a Barcol hardness tester defined in JIS K 6911(1995).
[0031]

Curing can be conducted under the atmosphere at a
temperature of 20 to 80°C. It is known that the storage time
increases by storing a resin composition under the atmosphere
at a temperature of 23°C or lower, at which able to maintain
fluidity suited for use for 18 to 24 hours while storing under
the atmosphere at a temperature of 23°C. It is known that a
resin composition, capable of maintaining fluidity suited for
use for 18 to 24 hours while storing under the atmosphere at
a temperature of 23°C, having surface hardness of the resin
composition reaching to the value of 20 to 30 after 48 hours,
is cured at the temperature of 23°C or higher. Namely, using
eachof theresincompositionspreparedinExamples1lto9, Sontara

#8001 (manufactured by Japan Vilene Company) (2 ply) is
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impregnated on a PET film, followed by storage under the
atmosphere at a temperature of 0 to 25°C for 20 to 48 hours,
thus making it possible to cure under the atmosphere at a
temperature of 23 to 35°C. Alternately, using each of the resin
compositions prepared in Examples 1 to 9, Sontara #8001
(manufactured by Japan Vilene Company) (2 ply) is impregnated
on a PET film, followed by storage under the atmosphere at a
temperature of 20 to 35°C for 20 to 48 hours, thus making it
possible to cure under the atmosphere at a temperature of 25

to 120°C.
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G cc-1JIDV -Ptit (1.40 .0ic O Effects of the Invention It
becane apparent that the roomtenperature curable resin conposition for

pi pe renewal of the present invention has sufficient working time and is
curabl e without heating or irradiation with energy rays, thus making it.
possi ble to exhibit sufficient strength.

Effects of the Invention

It became apparent that the room temperature curable resin
composition for pipe renewal of the present invention has
sufficient working time and is curable without heating or
irradiation with energy rays, thus making it possible to exhibit

sufficient strength.
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CLAIMS 1. A roomtenperature curable resin conposition for pipe renewal
conprising 100 parts by weight of a radical polynerizable resin conposition

conpri si ng: (A) 40 to 95% bywei ght of a vi nyl

est erand/ or anunsat ur at ed pol yester, and (B) 5 to 60% by weight of a
radi cal polynerizabl e unsaturated nononer, and (C 0.05to 0.25 part by
wei ght of trinmethyl hydroquinone, (0) 0.1 to 5.0 parts by weight of a cobalt
netal salt, and (E) 0.1 to 5.0 parts by weight of an organic
peroxi de catal yst containing fat | east an al kyl peroxy ester added thereto,
and an aci di c conmpound, wherein acid value of the roomtenperature

curabl e resin conposition is 10 tocgglhg}ing/g. 2. The roomtenperature
curabl e resin conposition according to claim1l, wherein the acidic conpound

is an unsatyy at eg fHHﬂplEéﬁfs&?a@ugeWEUEé’éﬁﬂ@bﬂgéAﬁQShdf@%Ebg' csaturated
pol yester, or an acidic unsaturated pol yester The roomtenperature

cur abl e r esremegehpSinpirdaiddr10pi perirsc bgWadightCOEd: Nadtiearl ai m 1, wherein
t he al kyl peroxy ester
polymerizable resin composition c:omprlslng'
(A) 40to95%byweight of avinyl esterand/oranunsaturated
polyester, and
(B) 5 to 60% by weight of a radical polymerizable
unsaturated monomer, and
(C) 0.05 to 0.25 part by weight of trimethylhydroguinone,
(D) 0.1 to 5.0 parts by weight of a cobalt metal salt,
and
(E) 0.1 to 5.0 parts by weight of an organic peroxide
catalyst containing fat least an alkylperoxy ester added
thereto, and
an acidic compound,

wherein acid value of the room temperature curable resin

composition is 10 to 60 KOH mg/g.

2. The room temperature curable resin composition according
to claim 1, wherein the acidic compound is an unsaturated
monobasic acid, an unsaturated dibasic acid, an acidic saturated

polyester, or an acidic unsaturated polyester.

3. The room temperature curable resin composition for pipe

renewal according to claim 1, wherein the alkylperoxy ester



described in the conponent (E) is a tertiary butyl perbenzoate. 4. A room
tenperature curable nmaterial for pipe renewal, conprising the room
tenperature curable resin conposition for pipe renewal according to claiml
or 3, and a f iber |layeredmaterial (F) inpregnated with the room
tenperature curable resin conposition for pipe renewal. 5. The room
tenperature curable material for pipe renewal according to claim4, wherein
the fiber |ayered material (F) is a nonwoven fabric and/or a cloth nade of
at | east one or nore kinds of fibers selected froma glass fiber, a

pol yester fiber, an aramd fiber, a carbon fiber and a basalt fiber, and
the shape is one or nore shapes selected froma sheet shape, a roll shape,
a tubul ar sfeirikrd 12 €8 FPRRANCRF (EhdFe? teptl ebtfté’c}rﬁenr@ﬁgé?%ﬁ%r e curable
mat erial for pipe renewal according to claim5, which has a cylindrical
shape, one end portion of a cylindrical base material is closed. 7.

Amet hodwhi ch conpr i g&s «ChbhPoddae shasle ahapedar sbuhilRr repamt,enperat ure
curable material for pipe renewal according to clains in a state of being
appl i ed to &Esgfiehhy AheWieUre t éMtfiak utd Tudeb b reshe ddegogitieni & equi r ed.

8. A nethod which conprises inserting the roomtenperature curable materi al
for pipe repipwtersvedrdrording tolcdamm Bor At enda fahtebrkedepgrpeeiil e
reversing, and curing the roomtenperature curable material in a state of
bei ng presséfle FHRESP LAY Hith rthe §OOM LRIPREATYRR CHETOFHFPEER pulling the
roomtenperature.curable terial r pipe renewal according to claim®6
into an enbgﬂggﬁl%fﬁ%,ﬁﬁﬁgg'fwﬁ%%ﬁw%gé roomtenperature curable material in
a state of being pressure bonded with air.

5. The room temperature curable material for pipe renewal
according to claim 4, wherein the fiber layered material (F)
is a nonwoven fabric and/or a cloth made of at least one or more
kinds of fibers selected from a glass fiber, a polyester fiber,
an aramid fiber, a carbon fiber and a basalt fiber, and the shape
is one or more shapes selected from a sheet shape, a roll shape,

a tubular shape and a cylindrical shape.

6. The room temperature curable material for pipe renewal
according to claim 5, which has a cylindrical shape, one end

portion of a cylindrical base material is closed.

7. . Amethodwhich comprises curingthe sheet-shapedor tubular
room temperature curable material for pipe renewal according
toclaim5 in a state of being applied to the portion where repair

inside an embedded ﬁipe is required.



8. B method which comprises inserting the room temperature
curable material for pipe renewal according to claim 6 into an
embedded pipe while reversing, and curing the room temperature

curable material in a state of being pressure bonded with air.

9. A method which comprises pulling the room -temperature
curable material for pipe renewal according to claim & into an
embedded pipe, and curing the room temperature curable material

in a state of being pressure bonded with air.
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