
ROOM TEMPERATURE CURABLE RESIN COMPOSITION FOR PIPE RENEWAL  [0001]
Technical Field The present invention re la es to a room temperature
curable  resin composition for pipe renewal. More particularly, the
present invention relates to room temperature curable material  for pipe
renewal, which enables ezecution while ensuring  sufficient working life in
the executive field, and a method.  [0002] Background Art Pipe materials
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 period and, particularly in the sewage work,
corrosion, deterioration and cracks of inner surface of a  concrete pipe
occur as a result generation of a sulfuccus  acid gas attendant upon the
decomposition of pollutants by sulfur  reducing bacteria and generation of
a sulfuricacidions by sulfur oxidizing bacteria, thus leading to problems
such as join:shift,  differential settlement, and immersion of ground,
water and the  I increased. However, electric installation, gas fitting and



waterwork are also embedded in the road in which sewage pipes  are
embedded, 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. method capable of conducting without open-cutting has
been needed. gi: As means for meeting these meeting ~ requirements, for
example, there are disclosed a method in which a cylindrical fiber material
impregnated with a mixture obtained by adding a thixotropicagent to a
thermosetting resin such as a vinyl ester resin or an  unsaturated
polyester resin inserted in a followed  by pressure bonding and further
curing with hot water or hot.  air (Japanese Examinaed Patent (Kokoku) No.
1 - 1 5 3 7 4 ) and a method  which a tubular composite material obtained
by impregnating a ass mat or a glass cloth with an unsaturated polyester
resin  or a vinyl ester resin, followed by thickening is used and,
ultravioletrays visible rays are used curing means  Japanese Unexamined MUM
Publication (Kokai) No. 11-21098  `Phu , it became possible to ettficientLy
repair the sewage pipe  without open-cutting. However, curing with hot
water hot  air requires a large-scaled beating apparatus such as boiler
car, while..le Curing ;,rich ultraviolet rays or visible rays requires  a
special lam in both cases, there was a problem that: -- 2 - tremendous
energy or a special facility is required.  



~In order to solve the above problems, a method of conducting pipe renewal
work by curing at room temperature }3_ also been  proposed. However, the
method had a problem that a room  temperature curable material for pipe
renewal is cured before  completion of work and curing at room temperature
has also been after curing at room temperature when working life is
increased  to 12 hours or more. it was impossible to prepare a curing
system  which has working .g lite of 12 hours or more room temperature  and
can exhibit sufficient strength after curing at room  temperature.
04-sclosure of the invention Problems to be. Solved by the invention. Under
these circumstances, an object of the present  invention is no provide a
room temperature curabLe resin  composition for pipe renewal of a curing
system . which has working  life of 12 hours or more at room temperature
and  can exhibit  safficient strenght after caring at room temperature in
a, metnod of our at room temperanure without requiring tremendous energy
or special Facility, and a stable method using the same, [( 00 , Means For
Solving the Problems According to the present invention, the above object
was  achieved by the development of : 



(1) A room temperature curable resin composition for pipe  renewal,
comprising parts by weight of a radical  polymerizable resin composition
comprising (A) 40 to 95% by  weight of a vinyl ester and/or an unsaturated
polyester, and(3) 5 to 60% by weight of a radical polymerizable unsaturated
monomer, and (C) 0.05 to 0.25 part . by weight of crime thylhydroquinone,
(D)  0,1 to 5.U. parts by weight of a cobalt metal salt, and (F) 0.1  to 5.
0 parts by weight of an. organic peroxide catalyst containing  at .':.east
an al'.cylperoxy ester added thereto, (2) The room temperature curable
resin composition for pipe  renewal according to (l), wherein the
aikyiperoxy ester described  -. 7. [7 the C:!:)77(t::On~tLi'i:. (F) is a
tertiary bll tyi perbei':ZCa'Lei (3) A room temperature curable material
for pipe renewal,  comprising the room temperature curable resin
composition for  pipe renewal according to (1) or. (2) , and a fiber laver.
ec. rlcater:i.:l  (F) impregnated with the room _emi::erature 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 or. more Kids  of fibers
selected from a glass fiber, a polyester fiber, an  arami.d fiber, a carbon
fiber and a basalt fiber, and the shape 3 one or mores rr ar. a ....e,.,: .
K`Dll s} a .  



a tubular shape and a cylindrical shape; (5) The room temperature curable
material for pipe renewal  at=' ordino to 4), wit ._a s a cylindrical
r.har:e, one and p _ o a -K dr r i:i base material is closed; (6) Amethod
which comprises curing t_..ste. _. . tai ,r':_u iar  room temperature
curable material for pipe renewal according  to () in a stave being,
applied to the portion re rep wh2 rai.tr  inside an embedded pipe is
required; and Amen:'oC which comprises inserting the room temperature
curable material for pipe renewal according to (5) into an  embedded. pipe
wM 1e ~-e ers. n.r, and curing U ,,,e root Eenp<11t.u!e  curable material
in a stale J.C. bell; - pressure bonded wi_ft air,  00.06 Embodimencs of
the invention The vinyl aster used in the present - 4 e e .,,1 o is usually
at compound haci__ p' ymeriz -owe unsaturated -bond proouoer by  a
ring-opening reaction of a compound having a glycidyl group  (epoxy group)
with a carbonyl group of a compound having a  po cori _bLe unsaturated
bo:d, such as acrylic acid. and is  described in "Polyester PeshnHandbook"
K:OGYO SHIMS N, LTD. on 1988) "Coating Material Glossary''  (published by
Japan Society of Colour Material on 1993), used ;i, ese :. . pro 9 __u  



by a method a..., is obtained . by . .. uc_. _1; a .,. spt,._._:,, type  or
novo j.ak type epoxyresin w an unsaturated rRonoc to acid,  for example,
acrylic acid or methacryx_c _c_d. Examples of the epozy resin as the raw
material include  ;1. ^ h ..u r: :: L: .' .1 yether and a i:.. iT%--1.,." 1
., .:,u a: weight: nox. L q er ; no... ..del type poly q i.Vc dyl ethers;
and  aliphatic glycidyl t' e r". c ~4 1, B-hec zr' dio O... , r .OV.L e ter
Ex s of the unsaturated mcnobasi-c acid as uhe raw  material include
acrylic acid and methacrylic acid. Examples  of nhe actd other than the
unsa.tu a d monobasic acid include.  saturated dibasic aci.ds such as
adici_c acid, se ac c acid and  Wmer acid. 0'081 The unsaturated polyester
used the present Avention  is obtained by an __ to , .. a cat o reaction of
a tee ;b3.._ ] . a i d  warn .. PO].y5..coho and -is described in for.
n~,..tpl . Polyester  Resin Handoook" (published by THE NIKKAN , 0YG SHJ
4:B, LTD.  on 1998) o "Coating Matei.ia'. Glossary' (edited b,t y  of
Colour Material on 1993). 000" Examples of the p' J ,.o, ._ c acid include,
an unsatur ;test  dibasic acidantasatuxateddibasicacid.. These poiybasic
acids  are not particularly limited and the unsaturated -di-basic acid 



includes, for example, mal-eic acid, ales.c anhydride, '". aric  ac . Cd, .
tac. o rI c acid and i t ac o_ . an n' _ r Ldi e, ,__C?sie u2'.: _~: S '_
e- C.,  dibasic acids may be used ..l.o i7.e, or two kinds (' h  may be
used in com, nation. Examples K the saturated dibasic.  acid include
aromatic dibasic acids and halogenated .etas,.:.e,.  Wasic acids, such as
nil __c ac ' phthalic anhydride,  halogenated chc. 1_lic an y dr rde, _
soon ha L.. . acid, Lerephthalic  acid, Let a.. h.t.'.o(h,-ha...c acid, t.r
1chiorc c.hv 1a1. .a.':hy ide..;  di me.r acid, 2,, v na.pht .a ene a ..<
rowx _.7.c acid, _:, t-nate r 31.ened carbox is acid,  2, ,y_.,,.aj,;t'._.:
a....3^E.-,.-_. _,-_..C XY 1. i. acid, 2, ph i 'r:::C xy . 4 _ Ld , , 'fir
`b phony :d, c a: bcxyl i.,. acid, or ,.:-kv este F:er eK  1.....::,
saturated dibasic acids may on used .... o::: e, two G. more  kinds tri _
may be used in ,.:,;??Y.;W21'e=o%i, thereof  [0010] W.a p.Le_. the. F o .l_
c h- _ coc ones used in the present  ..n,.entior, include, bun are now
limited to, ethylene glycol,  propylene glycol, d ie r' 1 ne glycol, d p1 p
le e glycol,  1,2-h tanediol, 1, ucanedioi, .-_ .n'ranedi.ol, _,
6,-hexanediol,. _. ie`hy -1, 3-rropanediol,  .. . an  



e:hy.le,_eo ideadd.ucc _'i._hencl A, .l.:pneno. A. These po.ya. co`c..
cG1.;pan en... Ca be 3ci alone',  or two or more kinds thereof may be used
in combination, 7  Do - The unsaturated polyester used in the present
invention  include k a.. ,.. .a..r.rated polyesters u h a , oar nc eeie
and bisphanol-type unsaturated polyesters. and it is also  possible to use
those modified with a dioyc..-op s t. .d .,.n ape  compound as long as the
effects of the present invention are  no., impaired. As the method Or
modification with a ..,ioyc `part-,adie t'y compound, various known methods
he  used and me method includes, :or example, method in which  a mal.zic
acid addition product ( JdeJa _l mon malea,. e) obtained using di yclot
entad i ene and a dicyolo, tadiene. skeleton is introduced by using tne me
a monobasic acid,  ;00121 . z. a.ted :rnome.-- t se i. hs  The : s:'.i I
1ya - :..b.., ,.n .. sent inve..ntc on is u_od as a d" _,aenn monomer or. a
Ji-nyI ter::  resin and an unsaturated polyester resin. The radical ]'' _
-_. _., e. unsacurated monomer is not particularly limited  as long 1 a
monomer having a radical polymer _: ab e  unsaturated -o - and includes,
for example, s ,re e-type  monomers such styrene, .,.1 _ .'v .. :.e, `
.yitoluene and.  



divinylbenZe.-.e; (m fie? acrylic acid esters SL.),'- ~as Y:. ?7 l  eae e e
(_.eth) _hlvi. c.ny-' a.. -,, 1 pro,3y.. (rueth) acry .ate,. 1-prosy' .eth)
- .. ylat , _e.xyi. (meth) ac.r , ....a, z n exyl. (meth) .y'..at , r_::.
y' (meth) c rr .rate , andec' (meth) xcry Late, .__openty h) a. t.._ _ , -y
-o':.. (m,t,..., ac r t ate and 8 t._ rahyd_ ofury I (meth) acry! . (me )
acrylic acid ..ices such as (math) acryl c. acid amide and (meth)acrylic
acid  N, k \.',.me 4 aer ;r ..-i;a ._ _ :. y S' p e monomers
_jai?^.~-.,C.such as (meth)acrylic acid an - ide; unsaturated dicarboxylic
acid  Wasters such as diethyl cii. a.c:oc.a'.e. :)c ma.l,._:c.: c..
compound  c3L.,ch x pheny _._-l_i pie, and N -, ie -h)ac yicyl h_naiimi e.
[00131 it the present . _ rt on, a (mah) 2. ic acid esve-c  compound having
two or morn ' meth) acryloy! groups 4-n the molecule,  .i3.1:L1~. C.:.
0n.-' fl a 1 `;O be used, a`:d. 'k'.: ;, i In c ?.. 7.Q _....  compound and
cY'enes can he used. Specific ,camp es of the  (math) a_- y is acid ester
compound having two or more (met n) ac _ ovl groups in the molecule include
ethylene glycol. di (met ) a.- ) a s, . ) ne glycol d L ,me "h, acry a ' ,
ti' thy lene glycol di (.re th) aC 1 w l e polyethylene glycol  d (.' Lh)
ry a e and 1, hex-, _'l -] ,., ,A:_ -_.e, while specific examples of .,.i
e.il e8 include ti. _,r13 d1 e'ie, 



2, .. ~1:-IDte,~,t y1. tdi:1.2^,c, isoprene and ci', L<: O:: ene,  NOW;
Th~_ r ad'ic a-l 6 .. 1'i% :..i z ai w. _.a ed monoPer.a.sedi in the
present invention is important so as to decrease viscosity at  the resin
and to improve 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 w l ,  based on the radical po ;"men ra_)1e
resin composition of the [ : i t . . . . _nI ) + n : , C:n. It is not e
erroct b..' :a.u.is. !.7 and  impregnating ability born orate are reduced
due to Migh  viscosity when the content of the radical pclymeer_zabii unsa_
u_ at d __o__er less ,1.a._ 5% by we.gi`c, _ n,ot: also  preferred because
various physical N r re c vle: are -_ri ,'r .,h; n  the conte) .: is more
than 60% by weight, In the pr'e'sent invention, i .. is 1 _, re to increase
the  acid value of tt' re :_. Jnpos on by add' "g an a-:i ._.ic so as to
increase the working life. A ,Known aec iicompound can be used as-, -he
c-0111pounr"',  and includes, for example, u.n. ,t..,. aLe : mononasic
acids .uch as  t ..1 acid; ~21 . a c v ~ , l ., and s a t ,.1 .. 1... ,7':V
17 t. ;.1 .0 :c acids d.`.i '1 c. .3 ~7., 3.. .:.:_  acid, fumaric acid and
itaconic acid. Alternatively, a saturated polyester ana an unsaturated
polyester having a high acid value may also be added. 



.. ~... value o. the resin, containing g `,.hem add ed i ]erei  Is from
about 10 to 60 KC)hmg; o. 001'51 A known .".. im.ethti ..hydroci.none is
used in the present  av ntiGn. The amount of t" .ti nt. ro ..one% is used
so that the resultant product ___._1^.: the working Life  at 15 hours or
more at room ..:)...[: ."a-. ure and surely exhibits  predetermined
strength after curing, . it Ca ~_ o 0  part by weight, and preferably _rom
0.06 to 10.2 part by weight,  based on 100 parts by weight the vinyl ester
resin end/or in th"2 unsaturated po!.yester resin,. it is not preferred
because  it becomes difficult to ensue the working life of 30 hours at
room temperature when the amount of trims chylhydroqu irons is  less than.
0.05 part, and _..._ . coring a _ ci ncy m =y occur wte_,  the amount more
than 0.25 part by weight. UUi0 examples of the cobalt metal salt used ._e
present  invention include, but _re not 1'imit_d to. ball: . e.n te.
cobalt octl l a . t . e and cobalt hydroxide. O f Mean cobalt metal  salts,
i ait napnthenace and cobalt octylaVe are preferred.  The addMve amount is
from 0..1 no 5.0 part weivih.t, and  preferably from -- to 3.0 pare. by
weight=, based on 100 parts  by weight of the _ vinyl aster resin and/or
the unsaturated 



may occur when the additive amount of the c k meta" salt is  0.1 part by
weight or less. it is not also preferred because  it becomes impossible to
ensure _heworking life when the additive  ...count 5.0 arts by weight o_
more. [00171 Ike organic .oxide cai :s_ Used Wp resent invent ion  rou
.._nt.ai n_ art ! 1 .'yl'pe. oxy ester. Ex_ampl, of the a lkylp ercxy
ester used in the present invention include, but are aO ... .-:'1 :.L,1.
to. cumyl pe oxy'eodeoaricat- , _, 1; `r -t'et.ra_iethyl._..  k ar --.yn!e
.ie an ate, yclc: ex1 _ 1e thy ,y]. erox}neocec::. a..e, t 1. exy perox
neod canoai.e butyl arcx' re ! dt1._,_o.-._ -, 1, _, - , s-: amet 1y'lbaty'
er'oxy-2 E h'A -hexar!oate, 2 , :; d. me m, 7 ', 5-di ( hv1-h'l32".. pe oxv
exan , ,. hezyl  peroxy-Z hy'ih Lana, _-b'r y i ^ OXt''' b..t. '. 3t t y'i.
pP :z "o r, ". y.:.;'-,.')i1o,^.r t-0mna r.--.-.a:-y1p8 L"ol"md s_.-, acid,
: bogy. ;rc. :y'-3, 5, , ,.r.-.net1 yih x. nc.a_e, t'huty'- per xy'ia lr.
e, t .;tyl percxy, `<>oo',<_`: 2, ..7 -mc h t.-2. i]- ( e.o. 'Ay)erox`:
)":'e{ 1.ne, c -butyl  o_roxyaceta:_ and t-pecoxybenzoave. Of obese _ ke-_
ce .:Xv.  -tern _ __ zoate is particularly preferred.  [0010] The .'r iau k
peroxide de catalyst ber NUM tAEI a ._>e roxy  ester used the present
invention classified into ,lion.  



per x'. de (:: roxy et:ai, _rot ori.de, d . al '.. peroxide, diacyl
peroxide and C ro: u dicaroona_e, and azo compounds are  also effective.
Specifically, h'en ,yl peroxide, dicur.  p'e _ __ tee, W 7y _ peroxide,
ct._. t , u- peroxide,  if . s(T. buLyiperoX_y)-3 ?,
5trine:',y,cy"-_..hexanc_, 2,1) -;''..-:2, t:i-s k:l::.y pe. ox tex`,'n.,
_.,..y c`: r:Jp :Cd.r  a peroxide., ='buLy'i hydroper'ox ide, " c ^.V' pero
e, dl c my'.  hydroperoxide, acetyl peroxide, his ( S , _.- - . to ) rter
xyd ca bo?_3'.l , c i +t p.}'_. p o!ydi arkon: ce, is u til peroxide, 3, 3,
5t ri:'l hi_.he.xa oy l  ox...,.e, lauryl peroxide azobisisobutyronArile
and  axo:)1.sc:ar'ijc:.ar....de can be used. Eis:3...p '3 p3.rt saa y
'ctive one to be used in combination w h the c kylt  ester ... ..u_ p
-methane . .tdropeo:xide, d_ s nropyihenze.ne by o e oxi :e, 1, 1. 3, 3
.etra ,_yl. a S1. t. r r.e ide, curen  tn,drc: _ a de and Q-butyl rope
rox).te which are. ciassifiec,  into hyct1 y 'roxide. The additive amount
of the organic peroxide catalyst  containing at least a pea ox, aster used
in the present  invention . . from 0. 1 to 5.0 parts by weight based cni
100 parts weight of tne vinyl resin and/or the unsaturated  polyester
resin, and also the amount of the alkylpsKoxy ester  component is from OA
no 5.0 parts by weight, and preferably  from 0.2 to _.0 par Es by weight,
based on 100 parts by weight  



_ th..ev:nyl e:t x resin and/or thear..atu atedtol ester e _n.  it not ?_
because curing deficiency may occur when,  the amount of the organic
peroxide catalyst containing .).'g the  alkylperoxy ester 1.a , part by wei
h less . it is no l  preferred because he working life cannot be ensured
when the  agnunt is 5.0 parts by weight. 00201 In t ; present invention,
inorganic or organic filler  can also be added. ks the inorganic filler,
for example, known  inorganic j -.l le.: such h as aluminum hydroxide,
cal&umcarbonaLe, di\.a y, "la.. power, silica, _ar ,]_( .._fate, 11.;~.. ox
de  and cement can be used. When . flame Yetar a.ncy is imparted tc> a
curable prep req.. _.post_-Lon, alums un hydroxide is enfecAve.  it is also
possible no use aG or more kinds o he.,. t r'i.c:  fillers in combination,
and the amount to bo uso~id is frr~31-~ 0 to  ?OQ bey weight, and
preferably from.-O. to _ J parts by we gh  based 100 parts by weight of the
vinyl _ ester resin and/or  the unsaturated E _t resin. When the amount of
the '  inorganic filler is more than 2.00 par,"--s t y is reduced because
of t.:..'t viscosity, ! al. c Ouolt . < too 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 ,-' ' as a silica powder -.,e ~_~ t pe) r mica
powder or a ,.a.. .::..) - , . : l . : a..e powder in the am :n:. of 1 to  



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 polymer,  'e .t.:.'  are ,.l o effective as a low
constrictive agent, for  example, known polystyrene, polyvinyl aoeta , ym
h'y'..  meta cr lat'`, polyethylene, poiyvinylidene chloride microns .-
oo._ and :o yac y on tr_ie microa on. Whenused as  the low constrictive
agent, the _moun'. __s from 0 t- o _ )0 parts  by weight, and preferably
from 0 to 50 parts by weight, b.-sed  on 1.00 parts by weight of the vinyl
ester resin and/or the  unsaturated polyester resin. in addition. in the
present 1- 14  -invention. 3. pigment can be used. There _ no particular I
..7 ,ta._iC ` the kind of the pigment, and an organic pigmen".-,  or an in
a_1i: pigment can be used. T:.e amount of the }.._. g1. is 21) parts by we)
ht at and preferably IC parts by b a s e on 100 parts by L' C the vinyl
ester: resin and/or  the unsaturated polyester resin. 0 0 2_. in the
present invention, waxes may be blended for th.e  purpose of improving
drying property. waxes can d:' -e".  without any limitation and, for
example, petroleum waxes  (pa.r_tfinwax, mrcrocr, alit i , . tc. , p..
waxes (ca_id i _,-,  



wax, rice wax, l'..pan. t ..... , etc ), animal waxes (beeswax, r.7a:,~y
etc. t c: ~, , wax t o u7' l=J'a.ti etc. ) ' 1`,,.". synthetic  waxes
(polyethylene wax, amide wax, etc. ) can be used. More  specifically, a
paraffin wax having a melt_ point of about  200C to 800C, and BYE-S-750,
BYE-S-140, )1ii 36 665 ,manufactured . by BI K.. Chem.',e) are exemplified
and waxes each  The amount of waxes be blended is pre :. _ u iyr on 0 part
by mass to 5.0 part mass based an 100 parts mass of y_ ester resin and/G_
the unsaturated polyester resin,  The iape t the fiber layered material he
present  invention includes sheet shape, oil sn p; , tubular shape ands
cylindrical shape. The fiber -reinforced material for reinforcing these
fiber layered materials Includes an organic  fiber ar d/or an _ ____ g .'7
-f i.:'e .n f, for ; xanp , ii-, '-s possilble  to use known roving, cloth,
mat, and nonwoven fabric made of  fi_._rssucha. glass fiber,
=:ol_yester.fiber, a_amidf ber, carbon  fiber, basalt fiber jL asa_ i_ -
fiber) , amide fiber, gh.. r: ,t s:.: y  polyethylene `. ib?r, polyethylene
. ei. th slate fiber, v .. -- fiber, polyester fiber, .mile: fiber, metal
fiber and ram-_c  fiber. As a matter of course, two or ..v7_''. kinds of
these fibers  may also be used in_combination. in t'he presents. fiber _n
organic fiber are particularly preferred in these  reinforcing materials,
and clot n3Y'_1p:`:E aae..a i _y 1 -'`~ ones are  



preferred tak_: g' workability into consideration. Under the  a';n:os
he..re where a corrosive cias is .en', a... , an a :E . .,.. _t.  glass
fiber is preferably used as the glass Fiber. [0024] The -'method of co '
1~i an surface of a l b :. at '1. ,ed  article with onArablemaLerial of the
present invention includes  the following method. For ;.,9...p . , a film
is provided on an  inner surface of a cylindrical body macte of the ri' and
light: irradiator 0 provided in the cylindrical body, and also  both fl of
Lha_ cylindrical t_ v is closed and . E he lin'i" cal  Oody is inserted
into the tubular molded article and the  cy.._ ndrioa.. bC y is bL ::p, ,1
b!owing air, thereby adhering  the cylindrical body to the inner surface
the 1. bl :.ar molded  article inner surface, and then the material cored
at room canoe . at'ore. .: cu ro, ... ..:7 7a, t:be optionally removed.
lternat. ve y, the material can be cured an room temperature by employing a
method which a film is provided outside a cylindrical body and M:h y r.,_
ical body a t .cu . ,_  ~....d article ;;hir _..., rtin_n the rear an r of
su.~ :acs ..  for example. Japanese Ut. .::.a.l....e : Patent Publication
,,K.ok" . No,  5-138738 and ja ., . Uney ..7ined Patent Publication Yokai)
No,  8-1779). in order locally repairing an  inner surface a,  tubular mde
article, e,, a resin-impregnated aneet of the pre sent  invention is
directly applied to the arcs. .e<d part or wound 



around the outside of a rubber sleeve and then applied to the  part . o be
_ repaired. The rubber sleeve ' s blown up by compressed  air thereby
performing pressure bonding, and then the sheen is  cured at room
temperature. f00251 Examples o the cute which can be coated or repaired
include the presenr invention concrete fame tube, =el tube, stain ess acen!
tube, vinyl ahlorice ube, ceramic t be, knuckle  type tube (cul.-ert) , and
shaft tube such as manhole, while  examples of the sewage pipe include
(:..., .. '_....,",. ..7 J_. and  lateral t.... e, in the case of a vinyl
chloride de cube Cr ceramic- Wee having poor adhesion, A is e .. ; ... ve
to coat or repair  by fro ding one primer layer b.e..w_e,. Me tube and a
tubular  body, 17 MOM]  Examples The contents of the present invention will
be described  detail Low war of the following Examples sun! Comparative
Examples. in the respecuive Examples, parts and percentages,  are weight,
[00231  Synthesis Example (Synthesis vinyl ester v,=, _)  In . reactor 



- ...c:1 equ pp :d. w rht a Jt ,... e_, a eflu _ o,_cien er.  a gas
introducing t~ e ct d . thermometer, 189 parts of E ROTE  828 (epoxy resin
manu a.,; aced by Yu'ia Shell Epoxy Co. ..td, epoxy 57 eq va .. 89 ,
equivalent (189 C1 . parts YL 5; eqAvalenQ of bisphenol A and 0. 5 part of
rrietht ami- 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' . _.  to 900C, aid then 43.1 parts of mocbacrylic acid, 0.5 part
of chloride, :0.05 part or by irocjnln_one and 147 parts of styrene were
charged. The mixture t:..  was reacted at 90C for 20) hours while blow, i::
ii the was - rmt:. n. _~d when an acid v ~.e became 10 1 oK '7. Styrene
(294 art was added to os..ain a p1 t .enol A-typ-~ .Pv' L ester  resin (VE
":) having a viscosity of 1,5 .`a an 25M aa,-l at solid  content of 60%.
weiq ht. Synthesis Example 2 (Synthesis of unsaounated polyester PE-1)  ._
i:< .. ,ui rhea with a stirrer, a e r x condenser,  a gas introducing cube
and a .h exm c.e' r, 100 mol of m elc  anhydride and 00mo f[:: oovione
fl}'colwa_ ._.._ 210"C d:..~.., to a . o raven: 'oT ;i_. 9..,t ,...:r
....:1 ._7 a acid .A.....:. became 215 :ii.'.2i: After the completion of
the reactAon, to  the resa. a u vurat.eY polyester, 0,. 0i part of ,, dr
quinane  



and 65 parts a styrene monomer were added to Obtain an  unsaturated
polyester resin (PE having , viscosity 0.4  .Pa.'s 5O' a solid content of
80% and an acid value of 2  Synthesis } . ?mp 3 (Synthesis of unsaturated
polyester PE-2) in a amour necked flask equipped with a thermometer, a
stirrer, an ll1c:. gas .. _,.`:'.c1. g tube c.....,, a *:__i lA 60 __ of
isophthaiic acid, 50 mt . of t, -pr'op--n i : 1`.'.. and 1  mo o. `:e oenty
glycol charged 'd and, to ...90C under a r tcoq _ gas low while heating
with stirring, and then  es e if: ed by gradual_ y heating to L5 0C. When
an acid, s aloe  became 9.5 ngIKO {/g, coo1._ _ was m.a_4ed,, 40 mol of
m__elc,  annydride was charged at 1200C and an esterificatiun reaction  was
conducted at a temperature r'_;'1.. 250C . no 210M according  to
conventional ocedute. Cooling was Lasted when an ,_....  value became 9.0
mgKCH _ produce an .:,:saturated polyester,  After the reaction, 0.01,5
part of Li 1r. }u ,. a added to 100  parts b`> w oht of the resultant
unsaturated. 'G e after COO. ..ng , 12O0c, 65 parts a styrene monomer was
added co.  obtain an resin ( - - E - 2 ) having a viscos_c 1.3 Pa-_ at 25M,
a solid content of 60% and acid value  of 6 . qKO[-i,  00'El  Preparation .
of resins (Examples 7 to 9 :.:7..`.  



70 10) Radical :- ner:zable resins were prepared by mix_  components at
each mixing ratio shown in Table I and Table 2,  A o ..le _ zat_orx anrLr
1. cr such as tr methy1hy qur.. none wa-s.  aided and than d sF , v"ed by
applopriate.Ly i ai ng "'n''. oi: he  amount of eachcomponent Table IL and
1:.l... is part.  .302=;.1 Th - a --n comr-ositions Examples co 9 and
::omparavive  Examples 1 to 10 were subjected to various evaluations. The
evaluations were conducted by the following procedures. `0. o1  S ab l_
Each (80 .^ of the resin compositions prepared in 3F: ii. pies  to 9 and
Comparative Examples _ to 10 was changed in a 100  cc screw bootie scored
under the atmosphere 230C, and  then the ....1.e. ni:._.1 fluidity
disappeared was measured, s  described', in the table is as follows.. 5:
Midivy suited for use is maintained for 12 hours to 18 < : suited far use
_,aint. neu her U' our to 4  nourS. C: Flui sits; suited Ear use is 12
hours or less, Fluidity suited for use is .,a..._ .,.t>. .. r io~ng tL e,
for example, 24 hours Jr.. more, eSur'f,ace h_,_dness. 



Using each of the L _ .r: compositions prepared 7"'P.les  .e  _ to 9 and
Comparative Examples 1 10, F RP was produced and  allowed no stand the
atmosphere 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 alb.,.`.t 3 n',m
and a lass content of 28 to 3 _+%  <Bending strength., U, i.n^ each of the
resin compositions prepared Examp .' S  co 9 Y omp,rati-e examples. _ to
10, FRP was produced and  allowed to stand under the atmosphere at C far 96
hours. Then,  i '=.}~ P was appropriately .u cl.'1 a. _ . beraoing strength
was measured accordance S K 7171 (1994) . }':l' .la compos__ Sol.. a a
08001 (manufactured by japan J7 .. e:ne Company) (2 pLy) and had  a h ss of
ai::oui_ 3 mm Moldi. test, using each of the :C e_ in compositions prepared
an Examples  to : and Comparative Examples to 10, Sontara 08001 ae red by
Japan VII ene Company) ply was -,M nat: d  on a PET film t..t under thoe
atmosphere W:23C . After impregnation, a cylindrical product was obtained
by coating with a PET Kin,  again and rn ; and portion was closed. The
cylindrical producL  was inser'.ed into concrete Fame tube having an inner
diauLever  



of 250 im and then pressure bon led by introducing compressec.-I  air (0. 1
MEa) from an open en part, After 3 days, cur _._ was  conductedannia ..
^C._ the ...e._a.f.wlt. 1.,,. E? surface was measured a Bare. hardness
tester defined , in WS 691L(1995).  [00311 Curing can be conducted under
the atmosphere a  temperature of 20 to 8000, it is known that the storage
tW~~  increases by storing a resin composition under the atmosphere,  at a
temperature of 230C or lower, at which able to maintain  fluidity suited Or
use for LB to ..4 hours while storing under  LAO .atmosphe_e at a
temperature of 230C. it is known than a  resin composition, capable of
maintaining fluidity _._.it:_.d. _.o;_.  use for  to 24 hours while storing
under the atmosphere at  a temperature of 23C, having surface hardness of
the resin composition reach l g the value of 20 to 30 after 48 hours, is
cured an. Me temperature of 23% or higher. Namely, using  each of the resin
compositions prepared in .i:L . es 1, to 9, Soa._,_a  #800' manufactured by
Japan v 1ene Company) t- ply) _ is -- 2 =;Tti_! " t s, a+. ... on a PET
film, followed by storage under t1+-.3 atmosphere a temperature of ,; to
25C for 20 to 48 hours;  thus maktrig it possbie to cure under the
atmosphere at a  temperature of 23 to 35 iii t: e. nat:ei usng eaco7 of the
.,  



compositions prepared in Examples I to 9, : o:::;a.3 a fYi 0t,Q.:.
(manufactured by w An V.11. eri e Company) (2 ply) is impregnated  on a
PE., film, followed by storage under the atmosphere at a  _emp r'at of 20
to "54C for 20 to 48 hours, thus making it  possible ssible cure under the
atmosphere at a temperature r _ 25 to 120M, 23 H to <~ o oicvp~;  H is ip
---- - ---- ----- ------ - -- ---- ----  '1) u) c0 ti .r.  ----------------
--------- ----- ---- ---- ---- ---- ---------- ---------- Lt cA' t:. < o O
<<~C7z ` e  t7 ---- ----- --------- ---- ---------- ---- ---- ---- ----
---- ----- ---- 'H pppp c cr i mot' - , a, tN ; i (\  ? tC 7 1,N =,F 3  vg
a  7 i 



---------- N tt  fl f E 0 C)  C. C. CD c O  U L  (11 0 (D 10 kv 4-) tr t f:
7 R ;]  2 U it C ' 4-. .C .w C) 7. 1  NCI fN t. ?i G {J .r N y ;L`c Ci "J;y
t0 &; V. t ~.. U C) FJ1 .Y ,-v .': t, [-)  cf~  - - - - - --------  1 O  O
_ :n Q, : o ;tia i ,, C> cam.  6 11 C)  nt - ;V Ct :-:;(\ -1) C) N  . --
'.f, c [ Ql Ci CO  i  



~' {EEL ( C: a x.1 - C)  Yl ti c) rC  CO - m c9 C1 x ~iQ o  r t - cs'  Fi
- - - - - - - - - - - - - - - -  ) C)  p . i 4-~ L - S: -I iJ 1 i_i  a) rn
0.1  Ca Cl U_) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - ^I C)  a: /~I --) ;1,c Q'
Qr J S1 ;J ( S:  C- W~ -I vi cv  N O i CD ) p 1:: N N C:7 3 i E C?, v i o v
i C "J -i 3 ) cj ) C 



3i C' 7 ^ s: \ a  -L4 z ~ ^3 ; C J^,  - - - - - - - - - - - - - - - - - - -
- --------- ----- ---- ---- ---- ---- ---- ---- ---- ---- O -i -- ~-_) C ;
--------- ----- ---- ---- ---- ---- ---------- ---- -------- ----
---------- ---------- q9 C) 3 0 C)  J r. fC~ H y''  C - -' 1 . " 1 -H rn  n
--I [+i Ci Ci j H H  N G3 P.  ~r  _..........._:L ..: :.........y.._
,---------]----- - --- ---  U) CJ  fl (3 ti U ; Ci 



C,  .ti 'c n:GG cc- cC 'a ry C ,rc J C1 U, .l Cl U C  H ) Y l Q'I pj~  ..v
V ~ a t, : H 41 W ? i `O t `1 CC .tt. )..~ 0!re ap ~"J...:, c, .t hat .. 1.
_.: om t..on1JE~ _. ._ o. cu a e. ..osLo  1_~~' o_ __ Y' 1~ ~"b i1~1da of
the ._.ser t _n o.ntl ~:~~ff ci~nt_ working _..._,._ an_i ',s c:~trai e. ,v
i th out: heat=r, o.c  ro _ti a i.n _ 11-1 10 u k awl ~i  suffi_ci_ent:
strength. CLAIMS  A room temperature curable resin composition for pipe
renewal., comprising 100 parts by weight of a radical.  _olymerizable resin
composition comprising: (A) 40to95%hyweight of a vinyl ester and/or an
unsaturated  polyester, and" (B) 5 to 60% by weight of a radical po ymer.
.:abl  unsaturated monomer, and (`) 0.05 to 0.25 par: by weight of
imeti:yli:ydroqui.none,  



(D) 0.1 to 5.0 parts by weight of acobalt metal salt,  and (E) 0.1 5.0
parts by weight of an organic peroxide  catalyst containing" at least.: n
aI kyloer. ozy aster added thereto  2. The room temperature curable resin
composition for pipe  renewal according to claim 1, wherein the alkylperory
ester  described an the component (E) is a tertiary butyl. p:erioen.zoate.
3 A room Temperature curable material for pipe renewal,  comprising the
room temperature curable resin composition for  pipe renewal
accordinetoclaim! or2, andafiler-aye redmate rial  (F) impregnated with the
room temperature curable resin  composition for pipe renewal. S .. The room
temperature curable material for pipe renewal.  according claim 3, wherein
the fiber layered material is a nonwoven fabric and/o__ a c_.._:h made of
Ie asC one ; or more  kinds of fibers selected t from a glass . r a ool e
.. .... fiber,  ar'a. i fiber, a carbon fiber and a basalt _ fiber, and the
shape  one o nor sba pes SC ecoo from a sheen shape, a roll shape,  a
tubular shape and a cylindrical. shape. 5 . The room temperature curable
material f o r pipe renewal  according to claim 4, which 5.a , a
cylindrical shape, one end  portion . of a cylindrical base material _
los'ed. U,. . _me'thod'wuic.h comprises curing the sheet --shaped oNnAntla



room tempera cu': e curable mater for pi. renewal according  OD claim 4 in
a. state of being `pp...ed , ,1 t .,.he po t o',n, ,Jhe repair  inside
1.... C. 7... ...red. .~ method wh_cir comprises inserting the room, to
per=at'ure  curable material for pipe renewal according to claim .. into an
embedded p .. .j:;:` while _ev, E 1.. :. ::, ,,).... . .. 1 nCa r r room
temperature  curable material n. a . .. ,.. being pressure bonded with
air..  B. A method which comprises pulling the room temperature  curable
material for pipe renewal according to claim 5 into an  embedded pipe, arri
curing the room temperature c r.. l.....iate ._.. tj 


