ROOM TEMPERATURE CURABLE RESI N COVPCSI TI ON FOR Pl PE RENEWAL [ 0001]
Technical Field The present invention re la es to a roomtenperature
curable resin conposition for pipe renewal. Mre particularly, the

present invention relates to roomtenperature curable material for pipe
renewal , which enabl es ezecution while ensuring sufficient working life in
the executive field, and a nethod. [0002] Background Art Pipe materials
used for pipelines of waterwork apdc-gepagegy system crude oil, chemcals
and city gas include, for exanple, concretes, steels, stainless steels,

vinyl chk @bl degy 8RR TGREARLRE L REE?N“@& PYRL k18N 8RWBYEL SYBL BT HUME
f

concrete pipe is nmainly used. wever, physical damages occur during
enbedding for a | ong period and, partlcularly in the sewage work,
corrosion, deterioration and cracks of inner surface of a concrete pipe
occur as ? éﬁ?UIt generation of a sulfuccus acid gas attendant upon the
deconposi P of pollutants by sulfur reducing bacteria and generation of
a sulfuric C|d|o S bg ul fur oxidizing bacteria, thus |eading to probl ens
such as [oFrR“&hftt FL aafferential settlement, and imersion of ground,

water and the | increased. However , electric installation, gas fitting and
The present inventionrélatestoa roomtemperature curable

resin composition for pipe renewal. More particularly, the
present invention relates toa roomtemperature curablematerial
for pipe renewal, which enables execution while ensuring

sufficient working life in the execution field, and a method.

[0002]
Background Art

Pipematerials used for pipelines of waterwork and sewage
system, crude oil, chemicals and city gas include, for example,
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 periodand, 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 decompositionofpollutantsbysulfur
reducingbacteriaandgenerationofasulfuricacidionsbysulfur
oxidizingbacteria, thus leading toproblems suchas joint shift,

differential settlement, and immersion of ground water and the
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wat erwork are al so enbedded in the road in which sewage pipes are
enbedded, and thus making it difficult to new the sewage pipe by an
open-cut method. Since . open-cut work which required a , period causes
traffic hinbrance, a. nethod capabl e of conducting w thout open-cutting has
been needed. gi: As neans for neeting these neeting ~ requirenments, for
exanpl e, there are disclosed a nmethod in which a cylindrical fiber material

i mpr egnaésﬂtmtm@r@ﬁgﬂg enebtaikned by raddi;Ag & Lhi é‘ﬁé@ﬂh&?g%%thég a
therm)settlng resin such as a vi ny ester resin or an unsa rat ed

pol yeSte{n&Pééé‘eéi”S‘?{otvfeq/ér” %ﬂe@eﬂ%qn&mwae&%f{egba? nk yy t her
ae Patent (Ko 0

curing wwth hot water or alr (Japanese Exam'n ku) No.

1-15 @ageéw%rlg%éa anq%t h%glbewg]e%hlf}c%ﬁ'%#c\%(% ﬁ.m(?ﬁ'ctne %ggédﬁ:{ ?t ai ned

by |npregnat|ng ass or a glass an unsafura yester
resin vin ester r follo b thl enln ed_and
uItraV|d?e rayé%%¥§$bﬁe r§§gséwgcﬂgﬁ ﬂ%¥ﬁécHe éﬁghggg fﬁ%&%ﬁlned MUM

Publ i cati on (Kokai) No. 11-2109 it becane pOSSIb| to ettficientLy
repair the®s %%g%np?%%n %YTH%%Th%%enQ%%&QQrﬁfe oWV &1t (ﬁh hot
water hot ajr requires a lar cal ed beat|n36$g8aratus such as boil er

s
car, whi FeIU+ECERrIRG Periehc gpﬁﬁéﬁﬁﬂiﬁlqg&% FsPBlEogsardgtfres a

speC|aI Ian1|n both cases, there was a problemthat: -- 2 - trenmendous
energy off a?%%ﬁ%ﬁ%&nga%}Wh??tl%P@%q%9¥%ﬁng has been needed.
[0003]

Asmeans formeetingtheserequirements, forexample, there
are disclosed a method in which a cylindrical fiber material
impregnatedwithamixture obtainedbyaddinga thixotropicagent
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
air (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
air 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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~In order to solve the above problens, a nethod of conducting pipe renewal
work by curing at roomtenperature }3_ also been proposed. However, the
met hod had a problemthat a room tenperature curable material for pipe
renewal is cured before conpletion of work and curing at room tenperature
has al so been after curing at roomtenperature when working life is
increased to 12 hours or nore. it was inpossible to prepare a curing

system which, fass WEking o8 4 i45.0fa 12 hour sc pri y0oreqk o t enperature  and
can exhibit sufficient Strength after curing at room tenperature.

04-sclosure ofrf heqlpyentd an E’ﬁeg'b%% 30 P&n S0k ¥ed iy dheohavent ion. - Under

t hese circunstances, an object of the present 1invention is no provide a

room t enper at i : it i f i
st em B e D T e e B o e o

and can_exhi bi fficient strenght after cari at_.rqom tenperature in
a, met ngd BfCDUT* at SOt enper énnegcglé)dwﬁ}ahoﬁ prréjcﬁjuq‘%rn} g’ ch ergmoffnO ous ener gy

or special Facility, and a stable %hod usi ng the same %% 00 Means For
Sol vi ng ??EP?*?EWE%&FWﬁ%hﬁ?ﬁqﬁief&agﬁ Oﬁr%%%$HEEQ1 i'on“UEHE 2BoVES obj ect
was achi eved by the devequnEnt of : ,

completion of work and sufficient strength cannot be exhibited

after curing at room temperature when a working life is increased

to 12 hoursormore. It was 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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(1) Aroomtenperature curable resin conposition for pipe renewal,
conprising parts by weight of a radical polynerizable resin conposition
conprising (A 40 to 95% by weight of a vinyl ester and/or an unsaturated
pol yester, and(3) 5 to 60% by wei ght of a radical polynerizable unsaturated
mononer, and (C) 0.05 to 0.25 part . by weight of crinme thyl hydroqui none,
(D) 0,1to 5 U parts by weight of a cobalt netal salt, and (F) 0.1 to 5.

0 parts by weightoediaq. th'f:ﬁ@nﬂﬁf_‘:eﬁ@rﬁ@@rﬂ)%r&itcﬁJ YSheCON @l RiRGctalas' @ . east
an al'.cyl peroxy ester added thereto, (2) The roomtenperature curable

resin cog@@§é§é@nb§0fh@|@gve[ggﬁ@@£ @gcordlng to (1), mhereln t he
ai kyi peroxy ester described -. 7. [7 the C!:)77(t::On~tLi'i:. (F) is a

tertiary pjl ty'r&&ﬁb@émp@%w% é@)a&é%&%iﬁ”@&ﬁﬁéé‘i ferggge%@ée“al

for p|pe renewal conprising the roomtenperature cura

ConpOSItkggewgi 8%@§r£§f§§g%%?ggg£g%nQ¥t8e£%%%$££n§2%ad1€Q9 a fiber laver.

ec. rlcater: erafure curable resin

f | f
S."EE"?LE%QPWQ%%%’%%.@LSQS%’I*%(%?*?%@PJS?#%’?@? Berd) er bl 2 ST (F) is a

nonwoven fab%# nd/or q}h made, of at | east or. d Kids of flbers
sel ect ed"$19 g. %f[ﬁﬂdfégiép PPBafFurahe aP8 C§tfFperda car bon
fiber an ?asalt flber and the shape 3 one or nores rr ar. a .e,.

K Dl | S} 60% by wéight of a radical polymerizable unsaturated

monomer, and

(C) 0.05 to 0.25 part by weight of trimethylhydroquinone, (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 anorganic peroxide catalyst containing
at least an alkylperoxy ester added thereto;

(2) The room temperature curable resin composition for pipe
renewal accordingto (1), whereinthealkylperoxyesterdescribed
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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a tubul ar shape and a cylindrical shape; (5) The roomtenperature curable
material for pipe renewal at=" ordino to 4), wit . _a s a cylindrical
r.har:e, one and p o a -Kdr r i:i base material is closed; (6) Amethod
whi ch conprises curing t_..ste. _. . tai ,r':_uiar roomtenperature
curable material for pipe renewal according to () in a stave being,
applied to the portion re rep wh2 rai.tr inside an enbedded pipe is

required;i sand AER r OCHWRIGhs 60BPEESES dinaestddig shhcr 09mdenpgeLrgture
curable material for pipe renewal according to (5) into an enbedded. pipe

wM le ~- r i ng : : t <11t.u'e curable materia
g €iBu1ly f??ﬁg gH4' 8 cglﬁgﬁ lgggjsggﬁg,

in a stale J.C be - pressur e t~arr, 00.06 Enbodi nencs of

he i ' i nyl ' n - 2. ' Il
the invepsion The M. asierused A she RGSSNL L choopepe cog,Le usually

at conpound haci IZ -Oowe unsaturate nd pro
ri ng-opening r.eaction, of .C ound having.a_glycidyl grou ée oXy group)
wth a c%?%%ﬁ9inaﬁéh§48f“%”é%ﬂ%%ﬁﬁHCH§6P§ngagﬁ%“%%'iO_BE%ELR 5Eb?§ted
bo:d, such as acr llic acid. and%%s .d scribfd ig."Ponester PeshnHandbook"
K OGYO SPH NS R TEYEE Gri 16887 "Ghatiny Mt BITAP G ossary’ ' (publ i shed by
Japan Society of Col our Material on 1993), used ;i, ese :. . pro.9 _u

(6) Amethodwhichcomprisescurihgthe sheet-shapedor tubular

room temperature curable material for pipe renewal according

to (4) in a state of being applied to the portion where repair

inside an embedded pipe is required; and

{7) A method which comprises inserting the room temperature

curable material for pipe renewal according to (5) into an

embedded pipe while reversing, and curing the room temperature

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

[0006]
Embodiments of the Invention

The vinyl ester used in the present invention is usually
a compound having a polymerizable unsaturated bond produced by
a ring-opening reaction of a compound having a glycidyl group
(epoxy group) with a carboxyl group of a compound having a
polymerizable unsaturated bond, such as acrylic acid, and is
described in “Polyester Resin Handbook” (publishedby THE NIKKAN
KOGYO SHIMBUN, LTD. on 1988) or “Coating Material Glossary”
(published by Japan Society of Colour Material on 1993).
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by a nethod a..., is obtained . by . .. uc_. _1; a .,. spt,._._:,, type or
novo j.ak type epoxyresin w an unsaturated rRonoc to acid, for exanple,
acrylic acid or nmethacryx ¢ _c_d. Exanples of the epozy resin as the raw

naterlal include ;1. ~h ..ur: :: L .' .1 yether and ai:.. iT%-1.,." 1
,u a: weight: nox. L q er 5 ono... ..del type poly q i.Vc dyl ethers;
and aI|phat|c glycidyl t* er". ¢ ~4 1, B-hec zr' dioO.. , r .OV.L e ter

Ex s of the unsaturiatad.BeRohasiq qna@fa@p@%s%% rAYLnFRLET Ab bAgkude
acrylic acid and nethacrylic acid. Exanples of nhe actd other than the

unsa. tu gy qaﬁﬁﬁﬁﬁﬁﬁbghégﬁgn&nﬁiQg%aln%@tHyafggcgiPﬁ%i%1% hE%%ng9Eo|yester

adici _c acid, se ac ¢ acid Wrer acid e unsaturate

‘éf‘?ﬁet i TN %i‘eg%%ffﬂga“yu Roe st S e eiior. o

.tpl P ook" bl.i shed b HE NIKKAN , 0YG SHJ
4 B Lgtﬁor 8£¥§§%§ aé%% |ng t§| égHaEf%s%%ry edited b,t y of

Col VR .. i | ude,
ey 11 e Mgea e & &gﬁﬁfﬁ?akat%ﬁﬁ%%ﬁ%&a&erlfﬁeiagéég basi ¢

i r mted and the unsaturated -di-basic acid
aci ds abfsggéngf A glg chdyi ether and a hggh molecular weight

homologue thereof; novolak type poly glycidyl ethers; and
aliphatic glycidyl ethers such as 1,6-hexanediol diglycidyl
ether.

Examples of the unsaturated monobasic acid as the raw
material include acrylic acid and methacrylic acid. Examples
of the acid other than the unsaturated monobasic acid include
saturated dibasic acids such as adipic acid, sebacic acid and
dimer acid.

[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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i ncludes, for exanple, mal-eic acid, ales.c anhydride, '". aric ac . Cd,
tac. orl cacidandi t aco_ . ann" _r Ldi e, , C?siewu2'.: ~ S'_
e- C., dibasic acids may be used ..l.0 i7.e, or two kinds (' h may be
used in com nation. Exanples K the saturated dibasic. acid include
aromati c di basic acids and hal ogenated .etas,.:.e,. Wsic acids, such as
nil ¢ ac ' phthalic anhydride, halogenated chc 1lic an vy dr rde,

soon ha fn%luqéﬁ'qkn#%%ﬁﬁ@&%alhgle gid,; &iﬁnéxeléqahhydggae,h?umafléc'd t.

1chi orc a ene a ..<

r

rO\M( 3AEac91<§lC|1q:acen’lc %Q% rd %%aggﬁg C%{ag%uiée .aC'T‘iilése uns%t—ureitééi’ T fl_r

b h Frer eK 1.....: ,
sat Eré’l{‘y%ﬂmﬂag.acc é%%%yr%%/uéﬁ S, o 5 NS E flaflprengrstl ¢

may be used : V21" e=0% ther 0010 the. Fo .Il_
c h- 5ﬁ%§sﬁ§eHH9?WQﬁP%ﬁ¥%bnt xamg. eén?£t$1 #ﬁgﬁﬁage%'ﬁﬁb%fecnow
limited to, ethylene gl ycol propylene | ycol ier' 1 ne g ZCOl d plop
le e gl yeold IrEBIYe PARBAISOK, J102 e anedt and halﬁ@ﬁ&ﬁé&fi ppturated’

6, - hexanedi ol . iehy -1, 3- rropanedlol
dibasic Fcids, such as phthalic acld, phthallc anhydride,

halogenated phthalic anhydride, isophthalic acid, terephthalic
acid, tetrachlorophthalicacid, tetrachlorophthalicanhydride,
dimer acid, 2,6-naphthalenedicarboxylic acid,

2, 7T-naphthalenedicarboxylic acid,
2,3-naphthalenedicarboxylic acid,
2,3-naphthalenedicarboxylic anhydride,

4,4’ -biphenyldicarboxylic acid, or dialkyl esters thereof.
These saturated dibasic acids may be used alone, or two or more
kinds thereof may be used in combination.

[0010]

Examples of the polyalcohol component used in the present
invention include, but are not limited to, ethylene glycol,
propylene glycol, diethylene glycol, dipropylene glycol,
1,2-butanediol, 1,3-butanediol, 1,5-pentanediol,
1,6-hexanediol, 2-methyl-1,3-propanediol,
2,2-dimethyl-1, 3-propanediol, cyclohexane-1,4-dimethanocl, an
ethylene oxide adduct of bisphenol 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.
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e:hy.le, _eo ideadd.ucc _'i._hencl A, .l.:pneno. A These po.ya. co c..

cGl.;pan en... Ca be 3ci alone', or tw or nore kinds thereof may be used
in conbination, 7 Do - The unsaturated polyester used in the present
invention include k a.. ,.. .a..r.rated polyesters u h a, oar nc eeie
and bi sphanol -type unsaturated polyesters. and it is also possible to use
those nodified with a dioyc..-op st. .d .,.n ape conpound as long as the
effects of ff? pr esent |nvent|on are no., inpaired. As the nmethod O
nodi fication with a ..,ioyc part-,adie t conpound vari ous known net hods
he used and l.zic
acid addition pr%§%2¥glh%§!gpgéﬂyﬁgﬁe%g ggﬁﬁ% ugﬁgan fggclot
entad i ene and a dic di Ieton |s |ntr dgced by S|ng tne me
a nnnoba%?%l%%?&nowndéi‘%ur€%‘gp?%ﬁes ROME. - ?Ssetgo ks > “The £ i
1ya - inve..ntc noner or. a
“nyl’ aerad b1l e ISR b3 Yetart, 2uf seomn, ponorer

. unsacur at ed nmononer is not particularly limted, as |on 1 a
monomer %%H@l% raditalthpoisy Mot f1egh vd thyAsdt G at @8l o29 1 8RE" Hﬁe udes,

for exanple, s ,re e-type nononers such styrene, .,.1 'V . e,
y|t0|ue@@mgﬁgnd as long as the effects of the present ifivention are

not impaired. As the method for modification with a
dicyclopentadiene-type compound, various known methods can be
used and the method includes, for example, a method in which
a maleic acid addition product (cydecanol monomaleate) is
obtained using dicyclopentadiene and a dicyclopentadiene
skeleton is introduced by using the same as a monobasic acid.
[0012]

The radical polymerizable unsaturated monomer used in the
present invention is used as a diluent monomer of a vinyl ester
resin and an unsaturated polyester resin. The radical
polymerizable unsaturated monomer is not particularly limited
as long as it is a monomer having a radical polymerizable
unsaturated group and includes, for example, styrene-type
monomers such as styrene, chlorostyrene, vinyltoluene and
divinylbenzene; (meth)acrylic acid esters such as (meth)ethyl
acrylate, (meth)methyl acrylate, n-propyl (meth)acrylate,
i-propyl (meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, lauryl (meth)acrylate, dodecyl (meth)acrylate,

cyclopentyl (meth)acrylate, cyclohexyl (meth)acrylate and
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di vinyl benZe.-.e; (mfie? acrylic acid esters SL.),'- ~as Y:. ?7 | eae e e

(_.eth) _hlvi. c.ny-" a.. -,, 1 pro,3y.. (rueth) acry .ate,. 1l-prosy' .eth)
- .. ylat , _e.xyi. (nmeth) ac.r , ....a, z nexyl. (meth) .y'..at , r_::.

y'" (meth) c rr .rate , andec' (neth) xcry Late, ._openty h) a. t..__ , -y
-0':.. (mt,..., acr t ate and 8 t._ rahyd_ ofury I (neth) acry! . (ne )
acrylic acid ..ices such as (math) acryl c. acid amde and (nmeth)acrylic
acid N, tgt]\:ahydiq@flﬁlr El ek h) - c'ny@at_e,_ metly) aﬁ:rﬂlec HRAQME(Res such

_jai?™. ~.,C such as neth)acryll acid an - 1de; unsaturated dlcarboxyllc

2ghgouxg§£egﬁeéHﬁQCE%%%%§£g¥& %&id%|%ﬁdo %é*FFécr%flﬁBa%lﬁrcyl h hé||n1 e.
| 00131 14 L08: REESPu, o 'O S LUBDY 21 LE A48, E5Y9; Sy ComPOUNd. havi ng
?oy gro %h I q

t wo or nn?n ecu

On. -’ npound and
¥ enee. LlTh a%%%glcsﬁ%%?f?%ll%%ﬁp %gé%Fufﬂﬁeg(ﬂhfﬂybCQYiyc.%ca@.d est er
co ound havi ng two rou in the nol ecul e i nclude
ot hyl encGF3Eors Sif Cwe% TS C&t§aC°“)atﬁe HPoeBRlg p eSSy
ti' thy lene glycol { re th) aC1 w polgeth yl ene gl ycol Lh)
ry a e afiech, ahek- Phe“Y mTlelmld%' and %ﬁ?m a%ﬁé%?Y?Eh%Q%%hmé%eof oy
e.il e8 %ggig?e ti. ,r13 dl e'ie,

In the present invention, a (meth)acrylic acid ester
compound having two ormore (meth)acryloyl groups inthemolecule,
and dienes may also be used, and known (meth)acrylic acid ester
compound and dienes can be used. Specific examples of the
(meth)acrylic acid ester compound having two or more
(meth)acryloyl groups in the molecule include ethylene glycol
di (meth)acrylate, diethylene glycol di(meth)acrylate,
triethylene glycol di(meth)acrylate, polyethylene glycol
di (meth)acrylate and 1,6-hexanediol di(meth)acrylate, while
specific examples of dienes include butadiene,
2,3-dimethylbutadiene, isoprene and chloroprene.

[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
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2, .. ~1.-IDte,~,t yl. tdi:1.2", ¢, isoprene and ci', L<: O: ene, NOW
Th~ r ad'ic a-l 6 .. 1'i%:..i z ai w _.a ed nonoPer.a.sedi in the
present invention is inportant so as to decrease viscosity at the resin
and to inprove hardness, strength, weatherability, water resistance and
abrasion resistance, and is used in the amount of 5 :0 6 %3 by weight:,
and pre _a )iy 10 to 30r by wl , based on the radical po ;"nen ra_)le
resin COﬁp@§éthmv§hﬂﬂMhI Itiid not.preferddd petalise workabillity sngot e
erroct b. ra.u.is. !'.7 and inpregnating ability born orate are reduced

due to M@}breg‘hé@@ﬁgtabm@@ayta@tgeﬂbemeoaréheeaaae@aauect&m@@nzablI unsa_
u at d o__er less ,1.a._ 5%Dby we.qgi ¢, _n, ot: also preferred because

various physical NMBeﬁetﬁeVbsnt@ﬁ@ o£lthe' fadlbalnpoipﬁeegegsie . is more
than 60% by weight, In the pr'e'sent invention, i .. 1_, re to increase

the aC'gnﬁé%H?a@édiﬁ?néﬁ%r-ls %@EQStHQnQ¥—§> wel%den aIt is wo a§QoaS tO

i ncrease the work 1 ng Known aec 11 conpou can be used as-, -

c- Ollll_oogégg%'err?a%%gaugeu\siséjﬂ&%h%mlleprafb&tlés . ﬂg@erﬁa@mgﬁs' ¢

aci ds -V
17 t ds_d ) _acid, fumaric aC|d and
|tacon|c%%%|8oanP%rn§t|ve?yt%%HSQQﬁraYe %Pyester ana an unsat ur at ed

pol yest er havint%mapggsggkd valq? nay .

inven 1on,J_ 1se%%ea%lvetxJanreasethe
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)acrylicacid; andunsaturateddibasicacids suchasmaleic
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



~... value o. the resin, containing g ,.hemadd ed i Jerei Is from

about 10 to 60 KC) hng; o. 001'51 A known .".. imethti ..hydroci.none is
used in the present av ntiGir The anmbunt of t" .ti nt. ro ..one%is used
so that the resultant product __ . 1”~.: the working Life at 15 hours or
nore at room..:)...[: ."a-. ure and surely exhibits predeterm ned
strength after curing, . it Ca ~_ o 0O part by weight, and preferably rom
0.06 to 40e2upaditu by deightyestRasedsan 100t pas s by reeeghtdt becyi gyl ester
resin end/or in th"2 unsaturated po!.yester resin,. it is not preferred

because ;ttphegaes idififdaul tot on ensue the warikiong:lkif e ofs 30 haurs at
room tenperature when the anmount of trinms chylhydroqu irons is |ess than.

0. 05 par i j y =Y - nt nore
Chan b 26" ar C By Tl SR U0 ks a0 oF Tha conal Iz asre e e

A L
i ait h bal tyl . . T My t i
[ & napatbegscecand GobalLoktyl Yo sup preleried. The addwe amount i

wei ght =, E&;gg on 100 parts by weight of the _ vinyl aster resin and/or
t he unsa{ d

Examples of the cobalt metal salt used in the present
invention include, but are not limited to, cobalt naphthenate,
cobalt octylate and cobalt hydroxide. Of these cobalt metal
salts, cobalt naphthenate and cobalt octylate are preferred.
The additive amount is from 0.1 to 5.0 part by weight, and
preferably from 0.1 to 3.0 part by weight, based on 100 parts
by welight of the vinyl ester resin and/or the unsaturated
polyester resin. It is not preferredbecause curingdeficiency
may occur when the additive amount of the cobalt metal salt is
0.1 part by weight or less. It is not also preferred because
it becomes impossible toensure theworkinglifewhenthe additive
amount is 5.0 parts by weight or more.

(0017]

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

peroxyneodecanoate, t-hexyl peroxyneodecanoate, t-butyl



may occur when the additive anount of the ¢ k neta" salt is 0.1 part by
weight or less. it is not also preferred because it becones inpossible to
ensure _heworking |ife when the additive ...count 5.0 arts by weight o_
nore. [00171 Ike organic .oxide cai :s_ Used W resent invent ion rou
._nt.ai n_art ! 1 .'yl'pe. oxy ester. Ex_anpl, of the a | kylp ercxy

ester used in the present invention include, but are a0 ... .-:'1:.L,1

to. cunybe PExPXYoBOEERAEEEALT, 1,3, 3Lt Fandt@y1b@cyethyl . .. k ar --.ynle
.ie an ate, yclc: exl _ le thy ,y]. erox}neocec::. a..e, t 1. exy perox
neod cagggfogybyig{hﬁigggaﬁga{egt1._,_0.-._ -, 1, _, -, s-: anmet 1ly'lbaty’
er'oxy-2 E h"A -hexar!oate, 2, :; d.. mem 7', 5-di ( hvl-h'132".. pe oxv
exan , .5 0ezyher PG OX 5-231 LB BNRe oDl feYoky fn@ne, Ponbxyi- 3t T Y.
pP :z "o r? .. 3.:?;'-?.' ?{o,A.$§t-0%%% ré?-?-yg:-ylg% L"OT"%% s .-, acid,
. bogy. YA - -.netl yih x . ' - pe ia lr.
e, gt sy e diyganbate s ol Kop PR uBonnt RdYer PRRCHEL 2.
)":"e{ 1.ne

€ C'éQ”EX' o_roxyaceta: _ and_ t-pecox bengfgve. Cfdobese _ ke-_
be S Bt S R R D B el B r b D e T o a6t M he v T ek
peroxi e de ol ET ben MALAEL 28, L9, SSLEE, 57 Lhe presen
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 1s 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
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per x'. de (:: roxy et:ai, _rot ori.de, d . al '.. peroxide, diacyl
peroxide and C ro: u dicaroona_e, and azo conpounds are also effective.

Specifically, h'en ,yl peroxide, dicur. p'e tee, W7y _ peroxide,
ct. . t , u- peroxide, if . s(T. buLylperoX y) -3 72,
S5trine:",y,cy"-_..hexanc_, 2,1) -;". 22, t:i-s k: I :.y pe. ox tex ,'n.
.,..y c:r:Jp:Cdr a perOX|de., buLy i hydroper'ox ide, " ¢ .V pero
e, dl c a¥fecthydroperaxigeuacetiyl c@mqua@onhmtﬁ Bhe alkylperd@y) rter
xyd ca bo? 3.1 , ci +t p.}' . p olydi arkon: ce, is u til peroxide, 3, 3,
St ori:'l e@%erhfnéﬁu@w ﬁ—m@%hane @ydf@@éy$x9§é0X&ﬂ§s@§@@¢§i§@@#@ﬂéOnAri|e
and axo:)l.sc:ar'ijc:.ar....de can be used. Eis: 3 p3.rt saay
‘ctive in 1 t t F
et han;‘f@ifdf%‘%%’ﬁ%%%@éx’. 0 L apaty e o %f@pﬁi’.‘ﬁ%d?'fm@“g 3

. et ,
etra %pég'ox}.de fadda & '&&ylﬁ#ﬁ}ﬁye@oqglﬁerg%ﬁge? %hec%pgifle&c’pe

rox).te are. cilassifiec ditive anount
of the org nlc EéOXIde &atalyst containing at |east a pea ox, aster used
in the p% n?y Avention . . fromO0. 1 to 5.0 parts by wei ght based cn
100 partE &iéght of tne vinyl resin and/or the unsaturated polyester
resin 4 o] the anount of the al kyl psKoxy ester conponent is from QA

no 5.0.parts by veight, and prefersbly, TXOM0:2 12, o 0,02, £, by, vel gt

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
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_th..ev:nyl e:t x resin and/or thear..atu atedtol ester e _n. it not ?_
because curing deficiency may occur when, the anount of the organic
peroxi de catal yst containing .).'g the alkylperoxy ester 1l.a , part by wei
hless . it is nol preferred because he working |ife cannot be ensured
when the agnunt is 5.0 parts by weight. 00201 Int ; present invention,
inorganic or organic filler can also be added. ks the inorganic filler,

for exanpl-e.aknewh-ehbnoy ganbeshi tioh, | LinsUehnhaasxahumhurrbydr exi de,

cal &unctarbonale, di\.a 'y, "la.. power, silica, _ar ,]_( .._fate, 11.;~. . ox
de and gementican,hesused.cMer «yblamecYet pinds oy ths skmpartedntc> a
curable prep req.. _.post_-L al ums un hydroxide is enfecAve. it is also

—--on, . . / pols
possi bl e¢ np, yse iarch%rmbrMa%&lﬁazng,d?P§~§§§ Lar%ét%rgt 't;g%'ae fiLhers ff%n?%g%”at' on,

and the anount to bo uso-~i bey wei ght, an

oot 0Ly LM LB T LFoPLCYE, Bl el J00oRstin Pletahgh of (he

Vi nyl resin an ansat ur restn. afount of
the ' inorganic filler is nore .th par.,"--s i s reduc because
of v ;. PEEIRREACq Siref PR G L Peb Wil Bots¥, eRarh dha phe
strength_decreases. in . the present inventign, thixotro may he inparted b
2 known T HORSS Thea LRoHT REHGH. FRET et Hor Hk i BT & eiod of - addi ng

a thixotropic. agent ,-' ' as a silica powder -.,e ~ ~t

powder otP@rganic tilley is more.than 2.0Oap%tﬁ&mé’reiigﬁfvh@ogﬁéb%:l?tg? 1to
is reduced because of too high viscosity, and alsc 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

_.14_



50 parts by we' i_t based 100 parts by weight of the Any. ester resin
and/ or the unsaturated polyester resin. [0021 it t possible use, as an
organic filler or polynmer, 'e .t.:.' are ,.|l o effective as a |ow
constrictive agent, for exanple, known polystyrene, polyvinyl aoeta , ym
h*y'.. meta cr lat' , polyethylene, poiyvinylidene chloride mcrons .-
00. and :o yac y on tr_ie mcroa on. Wenused as the |ow constrictive

agent, tbﬁveﬁ@i‘@n 1@&@1‘% Ocdn 9 _13Ogpartise rdby eigarandpief erably
fromO to 50 parts by weight, b.-sed on 1.00 parts by weight of the vinyl

ester resip; and{on 5@%&&%@5@@%%@&@5@ 4881, ok@aﬁgg'ﬁieﬂentn t he

present 1- 14 -invention. 3. pignment can be used. There _ no particul ar |

ta. e—f cc:m ﬁlgggéhgg ;S){glﬁé;r?t @aginBQtus%?d afrh Eﬁgﬂhg cpf Q%Z%igmem?r an in

a_ 1|: pi gnent can e anount parts by we)

A ci o A AR M L %%91 2%&8*655 iy ST

B e OSETLLS R, %%lzqh%“%%dttﬁum@ B S ahi Pl

exarplc, pet ol cum vaxes_ (pa.r fipuex, moroer. alit i e
[(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 pointmay 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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wax, rice wax, |'..pan. t ..... , etc ), animal waxes (beeswax, r.7a:,~y
etc. t ¢c: ~ , wax t ou7' I=J'a.ti etc. ) ' 1°,,.". synthetic waxes
(pol yet hyl ene wax, am de wax, etc. ) can be used. Mdire specifically, a
paraffin wax having a nelt_ point of about 200C to 800C, and BYE-S- 750,
BYE-S- 140, )1ii 36 665 ,manufactured . by Bl K. Chem',e) are exenplified
and waxes each The anount of waxes be blended is pre :. _ uiyr on O part

by nass £&i§f9r@§ﬁ§ Hrass: based anyL0Q4paLt sy MBSs ofcidasterokgshncand/ G
the unsaturated polyester resin, The iape t the fiber |ayered material he

present «inventjon,.l ﬁﬁll%q)eﬁ%ﬁﬂ%ehégé%%d Of!)r%&a%pl,e tupulap,shapecands

cylindrical shape. fiber -reinforced material for reinforcing these

fi b.er : aé/gr@%i rrl?ﬁ&:yﬂ q!(?VlI‘Qfl L@ﬁ?cl’?” n%rtga%.nl%b o'n%rve%r fg Qi cade o 9 - 7

= e f,bxan S S posSSi use known roving, cloth,
mat, and_.n .
o §esfa$é‘ﬁ$é§%ha§s 6738 oot %Sfﬁgggrbagéﬁidf MRS e
fib .. D h : hyl
o et e whes Thephgd it ERTIEE WE ?Pgéweﬁretyale”e
fiber and ram c¢. fib er of course,

t hese f|B%%%etﬁﬁ§e%?§aiﬁg”u§8&y?ﬁ é&ﬁﬁ?n%??%ﬁht?ﬁynt%éhﬁFﬁéeﬁf§y§Ppber n

organic fiber are particularly preferred in these reinforcing nmaterials,
and cl ot TH3YC 1petYES bRk, fiogt, yaq}de‘flhﬁﬁasmﬁpg fiber and céramic

fiber. As amatter of course, two or more kinds of these fibers
may alsobe used in combination. Inthepresent 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, an acid-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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preferred tak_: g' workability into consideration. Under the a';n:os

he..re where a corrosive cias is .en', a... , ana:E. .,.. _t. glass
fiber is preferably used as the glass Fiber. [0024] The -'nethod of co

1~i an surface of al b :. at "1l. ,ed article with onArablemaLerial of the
present invention includes the following nethod. For ;.,9...p . , a film

is provided on an inner surface of a cylindrical body nacte of the ri' and

l'ight: Ifé@%@é@urg prp&\e&eguwngh%@kw%{a@%epqﬂﬁ,o@qqgakéﬁov@@th fl of

Lha_ cylindrical t_ v is closed and . E he Iin"i IS |nserted

into the Aiygyﬁﬁ iQEd% Hﬁéﬁé&%?ﬁj C%uredngE'Qéom pgﬁ¥e£§tgfe p, ,1

b'omnng air y adheri ng r|caI body to the inner surface

the 1. 15fglfﬁ'<gd rﬁléil_iljlgéie%ﬁ?v@ﬁ{cﬁuéfgfgm 9%'9%1:89{'?&86 ”f‘éf&éaé cor ed

at FOOWIC%HOG e op I Oha renmoved.

| t ernat the terla can ured.an roomte ature b onlng a
met hod Rl AT P TREPSY G RHY 0P ragal% NG PGAT TBadY BhASRARCy T
|caI bod e i the rear an r of
acko fded@#l&%saﬂrﬂele3&5&9{&&89&&@ AT mmjd robt! U‘p’%ae%ﬁs BB cat i on
,,K ok" ! , 5-138738 and ja ., . Une 71 ned  Pat ent Publlcatlon Yokai )
No, 8- ﬁ(?@)exalmﬁ’l@r'd@p%“b%%? b?eﬁéﬂépﬁﬁn%a%?flt FHAerceur-Pace 2Lt iBul ar nde
article, resin-inpregnated aneet of the pre sent inventionis
directly ais%iﬂ?’é% a6l Al T2 Unegag ipaftPoreoiRR L icat ion (Kokai) No.

8-1779). 1In order to locally repairing an inner surface of a
tubularmoldedarticle, 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 isblown up by compressed
alir 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.



around the outside of a rubber sleeve and then applied to the part . o be
repai red. The rubber sleeve ' s blown up by conpressed air thereby

perfornming pressure bonding, and then the sheen is cured at room

tenperature. 00251 Exanples o the cute which can be coated or repaired

i nclude the presenr invention concrete fanme tube, =el tube, stain ess acen!

tube, vinyl ahlorice ube, ceramc t be, knuckle type tube (cul.-ert) , and

shaft tup@o§@ph as manhol e, while exanples of the sewage pipe include

, "y, ..7J_. and lateral t.... e, in the case of a vinyl
chlorldeEggmﬁygg O ceramic- Wee havi ng poor adhe3|on Aise .. ; ... ve
to coat or repalir by fro ding one priner |ayer .w_e,. Me tube and a

tubul ar body, .17 MM, . Examles The.co tﬁmesntgx&mﬁr gsent Lpvention will

be descri bed ow war o omnng anples sun! nparatlve
EAapl o5y Hiule LEBIPRY VP, Crapl s, OIS, AN BELESTLE0R. -2 0ol O

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 (189 qg), 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 mgKOH/g. Styrene
(294 parts) was added to obtain 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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- ...c:l equpp :d. wrht aJdt ,... e, aeflu o,_cien er. a gas
introducing t~ e ct d . thernometer, 189 parts of E ROTE 828 (epoxy resin
manu a.,; aced by Yu'ia Shell Epoxy Co. ..td, epoxy 57 eq va .. 89 ,
equi valent (189 C1 . parts YL 5; eqAval enQ of bi sphenol A and 0. 5 part of

rrietht am- e" were char ed and reacted ,._ _ . _ .;ci a maspher-e at '
00C for : hours. After: - p- tion o . the reaction, the reaction sol ut
on was o . _.1nt0r200C & &ﬂﬁﬁiﬁ%tﬁep§Eﬁ§r%f qgﬁﬁﬁ%éb n@&hde 0. 5 part
of chloride, :0.05 part or itocjnln_one and 147 parts of styrene were
charged. ;T cte r low, i::
ii the was(gligs ﬂ%{y&&uém tvx%]@% %ﬁ&a%ngh(%rﬁgrg%%gén%@%oﬂgy ?(f\,\@éig%gr ene

(204,20 e 000 {0 ol a s Lo P8 Pl R b
ht . EX 2 (Synth I t PE-

e ?‘@@?a&ar@”@g% & CHBv AT B AIGEY LRt L Be Aie BAbET ng cubs

?P? 20i gégﬁg fl% I%ﬁa’nn A%tegot g c%ﬁ? %%%gg aTdkgpgggEklpn??Ytgne

ce A ....:. becane 215 :ii.' : ter the conpletion of

t he reac’tﬂA%ﬁfeStuoltat%uPéééurétﬁd\RR]a}fe%tfelboloygétL%“f‘rt(?f hgirpartnere, , dr

CIUI nane )
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



and 65 parts a styrene nononer were added to Obtain an unsaturated

pol yester resin (PE having , viscosity 0.4 .Pa.'s 50 a solid content of
80% and an acid value of 2 Synthesis } . ?np 3 (Synthesis of unsaturated
pol yester PE-2) in a anour necked flask equi pped with a thernoneter, a

stirrer, an |l1lc:. gas .. _,. cl g tube c..... ,, a* 1 IA60 __ of

i sophthaiic acid, 50 nmt . of t -pr'op--ni : 1°.'.. and 1 no o. :e oenty
gl ycol chargedy’ QoaﬁQO &0 65- @&Ctyrtd@ra &y 1600 mor@as o QWswhihesheat i ng
with stirring, and then es e if: ed by gradual _y heating to L5 OC When

an aC'd’oEtQLH%H1Qﬁggggrﬁtédggkggeégék.r@ggé @PE—?Naﬁa?}ﬁgéﬁglscégl I of

m_ elc annydri de was charg 1200C and an ester atiun reaction was

CondUCt?g ? & ﬁ§g¥%ﬁ?%%ﬁ%lra—so%lﬁaégggEQﬁngf n %&P%Tdé%gge %lue

conventlona oced oli'ng was ecanme 9.0
nmgKCH ﬁ%oguce BH/m :saturated polyester, After the reaction, 0.01,5
part of ? ga added to 100 parts b > w oht of the resultant
unsatura&gg ‘G e after COO ..ng , 12Q0c, 65 parts a styrene nononmer was
added colY"3B{ain an resin (--E- 2 ) having a viscos_c 1.3 Pa-_ at 25M

a solid content of 60% and aC| val ue g -i, 00'ElL Preparation
of res'ngregiaﬁﬁpggc#ffssgns (Bxamples 1tx>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 trimethylhydroquinone 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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70 10) Radical :- ner:zable resins were prepared by m x_ conponents at

each mxing ratio shown in Table | and Table 2, Ao ..le _ zat _orx anrLr

1. cr such as tr methylhy qur.. none wa-s. aided and than d sF , v"ed by

applopriate.Ly i ai ng "'n"'. oi: he amount of eachconponent Table IL and
1:.1... is part. .302=;.1 Th - a --n conr-ositions Exanples co 9 and

r:onmparavive Exanples 1 to 10 were subjected to various evaluations. The
eval uations werg, coNAyched Ly rbheu ol OwWNg priocederesis by altoSab |

Each (80 .” of the resin conpositions prepared in 3F: ii. pies to 9 and
Conpar atj ye,.Exanples _ to 10 was changed in a 100 cc screw bootie scored
under the atnosphere 230C, and then the .. ni:. .1 fluidity

di sappear ed viag, (EAPUL el S.q dESET{bed: ﬁ@@réagie%éé sas follous. . 5

Mdivy suite i S mai ntaine hours to 1 suited far use
aint. geu h our to.4 ourS. C F Si.ts; ited Ear use is 12

foare orDfose PRSI f b B0F e gis Fathegibli POLIES BRLSPRLS 12

f or exanP 24 h urs ir nor e, eSur f,ace h_, dness.
or’ examp 24 hours or mor

<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
inaccordance 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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Usi ng each of the L .r: conpositions prepared 7"'P.les .e _ to 9 and
Conparative Exanples 1 10, F RP was produced and allowed no stand the

at nosphere at 230C for 8 hour and. thee. surface a ma a 050 chopped strand
mat ply) and a surfacing coat, and had a -,h .ck;ness of aIb.,.‘.t 3 n,m
and a |l ass content of 28 to 3 _+% <Bending strength., U, i.n" each of the
resin conpositions prepared Exanp ." S co 9 Y onp, rat|-e exanples to

10, FRP was pr@gyﬁg@a%mldof%Iﬂeowglmo%@zqtq@@pfs@ga@ém%pﬁ%ﬁ absC far 96
hours. Then, i .}~ P was appropriately .u cl . era0|ng strength

was rreasyr%' @CQR&d@é‘rﬁﬁal-sa&JyéX&%é%g ¢ %o 105 IZ; TQ_P? and ﬁ

08001 (manufactured by japan J ne Conpany) a h ss of

: ouli fﬁamg@tgfe tbg aﬁ'\rﬂglg Qf[pggh{fao gf@owa%ogyggggggeédprepaf ed

an Exanp es ; ratlve ntar ae red by

fi d h
;?ﬁggpxglegw§5§??9- %%%r nﬁréﬂﬂ%f?%%%eg'c%$ %dr| gﬁ”b?%aﬁ%?nﬁggogbt;iggd

b t PET Kin t | d The
o L B P B e e R S RO E e
di auLever

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
conductedandahardnessof thecuredarticle surface wasmeasured
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 theresincompositionspreparedinExamples1to9, Sontara

#8001 (manufactured by Japan Vilene Company) (2 ply) is
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of 250 imand then pressure bon | ed by introducing conpressec.-1 air (0. 1
MEa) from an open en part, After 3 days, cur _._ was conductedannia .

AC. _the ...e. a.f.wt. 1.,,. E? surface was neasured a Bare. hardness
tester defined , in W5 691L(1995). [00311 Curing can be conducted under
the atnosphere a tenperature of 20 to 8000, it is known that the storage
tW-~ increases by storing a resin conposition under the atnmpsphere, at a
tenper at uhgr8§n280¢ OF hower, ratnWhkgh) ahle %g gRbPLaENunfibpi dity suited O
use for LB to ..4 hours while storing under LAO .atnosphe_e at a

tenper at 4t £o05n2B0Cat 14 b, LIk & LD CAmOsi LNy 5oARARLE Of

mai ntai ning f ity . . . . use for 4 hours e storing

under t he, al Maphes e, at oo 8.1 S1Der At UL e ofnd3E, Navingosurlage,pardness of

the resin conpositron r g e value 0 hours, is

cured an t rat of . 23% or, .hi gher,. Nanel usi ‘ ch _of .the resin
conposi t’lc%%gef)gg%g? é)(fu?%t.ol 31% C/ esA]rl]c,eqirbatflySo}i.s¥?Eaeacgg86% hofalt ured by
Japan v lene Coppany) t- pl . 1§ -- = TJtj " S, at. on a PET
fiim 1 oftOveat byony phipfhiernt Buaralapibe e SoRbanar BBOPE 0. o
25C for 20 to_48 hours; thus maktrig it possbhie to cure under the

at nosphefB2REFAC LY ERPeratiFPa lot 1281E0C3BPRRY ) t {2 @1 atSei "HERGNBRBE7 of the

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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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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C .ti 'cnGscc-cC'aryC,rcJClU . dUC H)YIl QI pj~ ..v

V~at, : H41 W?i 'Ot "1 CC.tt. )..~O0'reap ~"J...:, ¢, .t hat .. 1.
.. omt..onlJE~ . . _o0. cuae ..osLo 1 ~" o __ Y 1~ ~"b il~1da of
the . .ser t no.ntl ~ ~~ff ci~nt_ working ... ,._ an.i ',s c:~trai e. ,v
i th out: heat=r, o.c ro _ti ai.n _ 11-1 10 u k awl ~i suffi_ci_ent:
strength. CLAIMS A roomtenperature curable resin conposition for pipe
renewal ., conprising 100 parts by weixghts of a radical. _olynerizable resin

conposition conprising: (A 40to95% ywei ght of a vinyl ester and/or an
unsaturated polyester, and" (B) 5 to 60% by wei ght of a radical po yner.
..abl unsaturated nononmer, and (°) 0.05 to 0.25 par: by weight of
inEti:yliiydroﬂufogﬁn@émperature curable resin composition for pipe
renewal, comprising 100 parts by weight of a radical
polymerizable resin composition comprising:
(A) 40to 95%byweightofavinylesterand/oranunsaturated
polyester, and
(B) 5 to 60% by weight of a radical polymerizable
unsaturated monomer, and
(C) 0.05to 0.25 part by weight of trimethylhydroquinone,
(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 at least analkylperoxy ester added thereto.

2. The room temperature curable resin composition for pipe
renewal according to claim 1, wherein the alkylperoxy ester

described 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
piperenewalaccordingtoclaimlor?2, andafiber layeredmaterial
(F) impregnated with the room temperature curable resin

composition for pipe renewal.
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(D) 0.1 to 5.0 parts by weight of acobalt netal salt, and (E) 0.1 5.0
parts by weight of an organic peroxide catalyst containing” at least.: n
al kyloer. ozy aster added thereto 2. The roomtenperature curable resin
conposition for pipe renewal according to claiml1, wherein the al kyl perory
ester described an the conponent (E) is a tertiary butyl. p:erioen.zoate.
3 A room Tenperature curable material for pipe renewal, conprising the

rOO”‘te”P?ratUT@éQfgéﬁﬂ5%@E§%é£d¥¥nﬁﬁyéﬂﬂ¥1m%%%riﬁhp?o%e5§$@|renew

) 1.
accordinetoclaim or2, an | er-aye redmate rial (F mpregnate% with the

room t enper atuy & cus abl £ esi 0, Gamposi Ui on, Lor 1pipe repeyal s § ;) The room
a

tenperature curable nmaterial for pipe renewal. cording clarm 3, wherein

the fibe{skpxgﬁﬁgvgﬁtﬁa%ﬁgég F% QOQWQMD R%%Eig%%&@igastgwﬁrbrﬂigrnade of

le asC one ; or nore o) ibers sel ected rom a ass " "Ffa ool e

. ... flber, r.a. i_fiber carbon fiber and a basal Lber, and the
shape o]ﬁ]engc;s o %éggrﬁessei:%%%do%rpfno%g;assﬁegﬁbgﬁapae,pogyregltlers%é%%?’ a

t ubul ar shape and cylindrical. shape. 5. The roomte rature curable
mat eri al 2% 26 Fpi Eﬁb?%h%‘f‘rb%%é&%ﬁ Nyt é k&?ﬁ?fﬁf 41 i'cgggt&le, sape
cylindrical shape, one end portion . of a cylindrical base material _

| 0s' ed. tF °one Stgré“q]?ﬁ)éhﬁ/ﬁ?é.%ejc%%?‘ii $E9TcariiRe t Re2BReet LOdhaPpeEcoNnANt | a

a tubular shape and a cylindrical shape.

Sn The room temperature curable material for pipe renewal
according to claim 4, which has a cylindrical shape, one end

portion of a cylindrical base material is closed.

6. Amethodwhichcomprises curing the sheet-shapedortubular
room temperature curable material for pipe renewal according
toclaim4 in a state of being applied to the portion where repair

inside an embedded pipe is required.

7. A method which comprises inserting the room temperature
curable material for pipe renewal according to claim 5 into an
embedded pipe while reversing, and curing the room temperature

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

8. A method which comprises pulling the room temperature
curable material for pipe renewal according to claim 5 into an

embedded pipe, and curing the room temperature curable material
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roomtenpera cu': e curable mater for pi. renewal according ODclaim4 in

a. state of being "pp...ed, ,1t .,.he pot o,n, ,Jhe repair inside
1.... C 7... ...red. .~ nmethod wh_cir conprises inserting the room to
per=at'ure curable material for plpe renewal according to claim.. into an
enbedded p .. .j:;: while _ev, EL1.. :. ::, ,,).... . .. 1 nCar r room
tenperature curable material n. a , .. being pressure bonded with

air [ u t o] tenperature curable
naterlall?o n%%gggrgﬁeggfﬁgnggé ?ﬁégtgbgpggnpgtﬁnggkan enbedded pipe, arri

curing the roomtenperature c r.. |..... iate . _.. tj
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