1 DESCRI PTION A Binder for Building Structure Technical Field of the

I nvention 5 The present invention relates to a binder for a
bui l di ng structure which is used for fiﬂing fastening parts such as an
anchor bolt in a hole drilled to a base such as concrete and rock.
Particularly, it relates to a non-styrene nononer type binder which
exhi bits high strength and excel | eDESSIRIPTION even under high or |ow
t enperature circunstances. 10 Background Art Conventionally, capsule or

charging type binders have beepBiddsethrimuifdiXg BaskARLNY parts such as an
anchor bolt to a base material. Wen a capsul e type binder is enployed,

fastening parts are fixed by 15 inserting a capsule containing a binder
into a drill hole, breaking the capsule by rotary percussioning an anchor

bolt or t s Q1 47 X1 1 I.n_el ement of the binder and a curing agent
?g(}}}delgﬁ glg%%%e%vgﬂlgn

In the capsu _ ers-applicable to this nethod, there have been
known 2 capeule Uy RLLST CoMLaLI0 &0 SRONY SUNLALE Ltk D S LS, ™
Appl i cati 8Qed for fixing fastening parts such as an anchor bolt in a hole drilled to a base such
as concrete and rock. Particularly, it relates to a non-styrene monomer type binder
which exhibits high strength and excellent stability even under high or low
temperature circumstances.
10
Background Art
Conventionally, capsule or charging type binders have been used to fix
fastening parts such as an anchor bolt to a base material.
When a capsule type binder is employed, fastening parts are fixed by
15  inserting a capsule containing a binder into a drill hole, breaking the capsule by
rotary percussioning an anchor bolt or the like to mix the main element of the binder
and a curing agent in the capsule. As the binders applicable to this method, there
have been known a capsule type binder containing an epoxy acrylate resin as the
main component of the main ingredient as disclosed in Japanese Patent Application
20 Publication No. 37076/1987, an adhesive agent comprising an epoxy acrylate type
resin disclosed in Japanese Patent Application Laid-Open No. 243876/1986 and a
binder comprising a mixture of a high fatty acid ester with an epoxy acrylate resin as
disclosed in Japanese Patent Application Laid-Open No. 254681/1986. There is also
known a binder containing an acryl type epoxy acrylate resin as the main ingredient

25 and N,N-dihydroxypropyl-p-toluidine as an accelerator.



20 Publication No. 37076/ 1987, an adhesive agent conprising an epoxy
acrylate type resin disclosed in Japanese Patent Application Laid-Open No.
243876/ 1986 and a binder conprising a nexture of a high fatty acid ester

wi th an epoxy acrylate resin as disclosed in Japanese Patent Application
Lai d- Open No. 254681/1986. There is al so known a bi nder containing an acryl

type epoxy acryl atfhellggencltgingeyp@bihdel di@ededMne 2vixedBfla construction site
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and then charging a binder mixed by means of a mixer such as a static mixer in a
drill hole. As the latter binder, one disclosed in Japanese Patent Application Laid-
Open No. 247 14/ 1984 is known. This binder comprises an unsaturated polyester

10  resin, a reactive diluent, a filler, a thixotropic agent and a radical curing agent.

The main ingredient to be used for these binders contains a reactive
monomer and is diluted to an adequate viscosity. As the reactive monomer, a
styrene monomer is widely used. However, the styrene monomer is a hazardous
material (second group of quaternary oil), and is also such a substance that is

15  classified in an organic solvent by the Industrial Safety Hygienic Rule. Therefore, a
non-styrene type main ingredient, i.e., a main ingredient free from a styrene
monomer, has been highly demanded, and a "Capsule for Fixing Bolts" disclosed in
Japanese Patent Application Laid-Open No. 27528/1992 is known as a capsule type
binder using this type of main ingredient, i.e., non-styrene type main ingredient.

20 However, conventional non-styrene type main ingredients have a
drawback in that the ingredients cannot be adjusted to a suitable hardness.
Accordingly, it is very difficult to use them under circumstances wherein fastening
parts cannot be firmly fixed if a binder is not cured within a certain period, e.g.,
under high temperature circumstances (low latitudes and summertime), under low

25 temperature circumstances (high latitudes and wintertime), and in water (rain, river

and sea). Further, resin stability until the use of binders is also required.
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acrylate resin diluted with a reactive monomer; the reactive monomer being esters
selected from a carboxylic acid and alcohol, at least one of which is a multifunctional

10 ester containing reactive double bonds; the curing agent being an organic peroxide;
and an accelerator for the main ingredient being a tertiary aromatic amine
containing a hydroxyl group in a nitrogen substituent.

The epoxy acrylate resin employable in the present invention is an
addition reaction product of an epoxy resin and an unsaturated monobasic acid. The

15  product may contain an unsaturated polyester resin and an epoxy resin in an amount
which does not deteriorate its effect.

The epoxy resin includes diglycidyl ether of bisphenol A type, bisphenol
AD type, bisphenol S type, bisphenol F type, novolak type, biphenyl type,
naphthalene type, phthalic acid type, hexahydrophthal type and benzoic acid type,

20  diglycidyl ether of glycol type, and the like. In general, bisphenol A type diglycidyl
ether is used.

The unsaturated monobasic acid includes acrylic acid, methacrylic acid,
crotonic acid, cinnamic acid, soreinic acid, hydroxyethyl methacrylate maleate,
hydroxyethyl acrylate maleate, hydroxypropyl methacrylate maleate, hydroxypropyl

25 acrylate maleate, and the like. In general, the preferred is a methacryl type epoxy

acrylate resin containing methacrylic acid, hydroxymethacrylate maleate,



The present invention aims at avoiding the above probl ess-and_providing a
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glycol dimethacrylate, 1,3-butanediol dimethacrylate, 1,6-hexanediol dimethacrylate,
neopentyl glycol dimethacrylate, trimethylol propane trimethacrylate, diallyl

phthalate, triallyl trimellitate, and a dicyclopentane diene type compound

10 represented by the following formula (1) or (2).

Ry
HoC = C- G- O—~R;0 (1)
o
Ry | "
HoC = C - G - O~ Ry0 r—i— —H ORgy70-C-C=CH,

5 (L 5

wherein Ri represents a hydrogen atom and a methyl group; Rz and Rs represent
ethylene, butylene and the like; n and m are an integer of O to 5.

15 Of these, esters comprising methacrylic acid and methacryl alcohol are preferred
because of their excellent alkali resistance. These reactive monomers may be used
individually or in combination. Further, monofunctional esters can be mixed as long
as they are mixed in a small amount.

The mixing ratio of the reactive monomer to the epoxy acrylate resin is

20  not particularly limited, but preferably 10 to 70 % by weight, more preferably 30 to

70 % by weight, most preferably 40 to 60 % by weight. Further, it is preferable to

mix them so that the resin viscosity may be 0.1 to 200 poise (E type viscometer at 25°
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napht hal ene type, phthalic acid type, hexahydrophthal type and benzoic acid
type, 20 di gl yci dyl ether of glycol type, and the like. In general,

bi sphenol A type diglycidyl ether is ustd. The unsaturated nonobasic acid
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I ncl ude, .for dinethacryl at . . .
5 benzqu peroxuiies, Xleﬂly?ethylketone peroxide, lauryl peroxdie, dicumyl peroxide,

cumene hydroperoxide and the like. Most generally, benzoyl peroxide is used.

The curing agent is usually diluted with a diluent for use. As a diluent
for the curing agent, there can be used an inorganic matter such as calcium sulfate
and calcium carbonate, dimethylphthalate, dibutylphthalate, dicyclohexylphthalate,

10  dioctylphthalate, aliphatic hydrocarbon, aromatic hydrocarbon, silicone oil, a liquid
paraffin polymerizable monomer, water and the like.

The accelerator usable in the present invention may be a tertiary
aromatic amine containing a hydroxyl group in a nitrogen substituent, for example,
N,N-dihydroxypropyl-p-toluidine, N-phenyldiethanol amine, N-p-tolyldiethanol amine,

15  N,N-bishydroxybutyl-p-toluidine and the like. N,N-bishydroxypropyl-p-toluidine is
preferred since it exhibits an effect with a small amount. As long as the accelerator
does not contact the curing agent directly, it may be mixed either with the main
ingredient upon use or with the resin preliminarily. The addition amount of the
accelerator is about 0.5 to 5 % by weight based on the amount of the resin, preferably

20 0.5to 1.5 % by weight. These accelerators may be used individually or in
combination. Further, they may be used with conventional accelerators such as
N,N-dimethylaniline and cobalt naphthenate, which have been commonly used.

Further, the main ingredient can be mixed with a polymerization
inhibitor, a coloring agent, a pigment, an ultraviolet light absorber, a surfactant, an

25 aggregate, a filler, a thixotropic agent and the like, if necessary. The curing agent

also can be mixed with an aggregate, a filler, a thixotropic agent, a diluent, a
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monomethylether and the like. These polymerization inhibitors can be suitably
added in a required amount. Hydroquinones and phenols are preferable since they
are not deteriorated by coloring and the like when mixed with amines. Most
10 effective as polymerization inhibitors are crezols.
The coloring agent, pigment and ultraviolet light absorber are added, if
necessary, as a light-resistant stabilizer which inhibits gelation of resins by solar
rays or the like. These additives include a lake pigment, an azo pigment, a
phthalocyanine pigment, a high organic pigment, an inorganic pigment and a mixture
15  thereof. For example, there can be added "Toner Yellow", "Toner Brown" and "Toner
Green" (manufactured by Takeda Chemical Industries, Ltd.), "Color Tex Brown",
"Color Tex Qrange" and "Color Tex Maroon" (manufactured by Sanyo Color Works,
Ltd.) and "OPLAS YELLOW" (man.ufactured by Orient Chemical Industries Ltd.).
The addition amount cannot be easily determined since the types of the resin
20 contained in the main ingredient, the monomer type and the effect of the additives
are different.
The surfactant employable in the present invention includes anionic,
cationic, nonionic and ampholytic surfactants. Of these, an anionic surfactant is
preferable since it is effective to stabilize tensile strength in water. The anionic

25  surfactant includes alkylether carboxylate ("VIEW LIGHT EAC" manufactured by

Sanyo Chemical Industries, Ltd.) and the like as carboxylate; dialkyl sulfosuccinate



5 §. The curing agents usable in the present invention are organic

peroxi des such as di acryl peroxi des, ketone peroxides, hydroperoxides,

di al kyl peroxi des, peroxyketals, alKkyl ﬁeresters and peroxycarbonates. For
exanpl e, they include 5 benzoyl peroxides, nethylethylketone peroxide,

| auryl peroxdie, dicunmyl peroxide, cunene hydroperoxide and the |ike. Most
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agent directly, it may be mxed either with the main ingredient upon use or
with the Pedivalept m%ﬁlﬁaahtw anpenigaidialt, arprapoefarabdy aspdium salt.
Although the surfactant may be mixed with any component contained in
the binder or dissolved in a reactive monomer or a solvent, it is preferable to mix it
10  with a resin. The amount of the surfactant to be used is not particularly limited, but
it is preferable to be less than 30 % by weight in view of binding strength.
The aggregate usable in the present invention includes artificial
aggregates such as a magnesia clinker, glass beads, ceramic and rigid plastics, and
natural aggregates such as siliceous stone, marble, granite, siliceous sand and silica
15  sand. Further, fibers such as glass fibers, carbon fibers and steel fibers can be
employed.
The filler employable in the present invention includes silica sand,
siliceous sand, siliceous powder, calcium carbonate, gypsum, glass flake, mica,
volcanic ash, SIRASU (white ash), silastic microballoons, concrete powder, expanded
20  concrete powder, glass microballoons, hollow glass, fly ash, carbon black, alumina,
iron, aluminum, silica and the like.
The thixotropic agent employable in the present invention includes fine
powder silica (trade name of AKROSIL), non-powder alumina, tale, asbestos, colloidal

wet aluminum silicate/organic composite (trade name of ORVEN), bentonite, castor

25 oil derivatives and the like.



accelerator is about 0.5 to 5 % by weight based on the anbunt of the resin,
preferably 20 0.5 to 1.5 % by weight. These accel erators nay be used

i ndividually or in conbination. Furt her® they may be used with conventi onal
accel erators such as N, N-dinethylaniline and cobalt naphthenate, which have
been commonly used. Further, the main ingredient can be mxed with a
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p-t-butyl caf echol ,, 2, 5-di -t-butyl hydrogui none, onet hyl hydr agui none,
D et RoxyBREROR. Sugh giconiaaymip by pas itichghes SE Proer HePEcher and
the like. These golyneriza ion inhihitors can be _suitably
storing and can be sealed so as not to leak the binder. It is made of glass, pottery,
synthetic resin, paper, metal and the like, and is in the shape of a capsule, a cartridge,
a can, a packet and the like. In this case, the shape and material of the container
may be suitably selected according to the use, i.e., capsule type or charging type.

10  The container for a curing agent is preferably selected according to the property of

the curing agent to be employed in view of safety.

Best Mode for Carrying Out the Invention
Hereinafter, the present invention is illustrated in more detail by
15 referring to Examples.
[Example 1]

5 g of N,N-dihydroxyproyl-p-toluidine as an accelerator, 0.5 g of 2,6-di-t-
butyl-p-crezol (BHT) as a polymerization inhibitor and 5 g of dioctylsulfosuccinate
sodium as a surfactant were added to 500 g of a resin comprising 55 % by weight of

20 epoxy acrylate resin prepared by adding methacrylic acid to a bisphenol A type epoxy
resin and 45 % by weight of diethylene glycol dimethacrylate as a reactive monomer.
The thus-obtained resin was subjected to a curing characteristic test and a heating
test. In the same manner as the measurement of the curing characteristic at room
temperature according to JIS K 6901, the curing characteristics were measured at 5°,

25 15° and 30° C by adding a curing agent to the resin so that a weight ratio of the resin

to the curing agent might be 100 to 5. The heating test was carried out by sealing a
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25

ingredient and curing agent, a tensile load was measured.

A concrete block having a size of 500 x 500 x 1000 mm3 and compression
strength of 210 kg/cm? was drilled with an electric hammer drill to make a hole
having a size of 18 mm x 100 mm (diameter x length). Cuttings were removed from
the hole with a blower and those on the hole wall were removed with a nylon brush.
Again, cuttings were removed using a blower to clean up the inside of the hole. Then,
3 g of the curing agent was mixed with 30 g of the preliminarily prepared main
ingredient with stirring and charged into the hole. After a bolt of M16 (material
SNB 7) was inserted into the hole and cured for one day, a tensile load was measured.
Preliminarily, the concrete block, main ingredient, curing agent and bolt were
adjusted to a measurement temperature shown in Table 1 in a large constant
temperature bath. Then, the bolt was embedded in a constant temperature bath,
cured and subjected to a measurement. The measurement was carried out using a
tensile tester for an anchor bolt ANSER-5-III (manufactured by Asahi Chemical
Industry Co., Ltd.). The results are shown in Table 1.

[Example 2]

5 g of N,N-dihydroxyproyl-p-toluidine as an accelerator, 0.5 g of 2,6-di-t-

butyl-p-crezol (BHT) as a polymerization inhibitor and 5 g of dioctylsulfosuccinate

sodium as a surfactant were added to 500 g of a resin comprising 65 % by weight of



7 (" SANSEPARA 100" manufactured by Sanyo Chem cal Industries, Ltd.), alkyl
al lyl sul fosuccinate, alkyl sulfoacetate, a-olefin sulfonate and the |ike
as a sulfonate; alkyl allysulfate and a]@yl ethersulfate as a sulfate salt;
al kyl et her phosphorate and the |ike as phosphoric ester salt. Mst
preferably, dialkyl sulfosuccinate or alkyl allyl 5 sul fosucci nate is
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temperature and the resin did not cure at a low temperature due to too short of a
minimum curing time (CT) and too low of a maximum exothermic temperature
(Tmax).

10 [Example 3]

5 g of N-p-tolyldiethanol amine as an accelerator, 0.5 g of 2,6-di-t-butyl-p-
crezol (BHT) as a polymerization inhibitor and 5 g of dioctylsulfosuccinate sodium as
a surfactant were added to 500 g of a resin comprising 55 % by weight of an epoxy
acrylate resin prepared by adding methacrylic acid to a bisphenol A type epoxy resin

15  and 45 % by weight of diethylene glycol dimethacrylate as a reactive monomer.
Using the thus-prepared resin, the curing characteristic test and heating test at 60°
C were carried out and a tensile load was measured according to Example 1. The
results are shown in Table 1.

[Example 4]

20 1 g of N-p-tolyldiethanol amine as an accelerator and 0.05 g of 2,6-di-t-
butyl-p-crezol (BHT) as a polymerization inhibitor were added to 100 g of a resin
comprising 55 % by weight of an epoxy acrylate resin prepared by adding methacrylic
acid to a bisphenol A type epoxy resin and 45 % by weight of diethylene glycol
dimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating

25 test at 60° C was carried out. The result is shown in Table 2.



enpl oyed. The filler enployable in the present invention includes silica
sand, siliceous sand, siliceous powder, calcium carbonate, gypsum gl ass

fl ake, m ca, vol cani ¢ ash, S| RASU (mhltb ash), silastic mcroballoons,
concrete powder, expanded 20 concrete powder, glass microballoons, hollow
glass, fly ash, carbon black, alumna, iron, alumnum silica and the Iike.
The t hi xotBx@mpipde &yjent enpl oyable in the present i nvention includes fine
powder silica (trade name of AERGCSIL), non-powder alumina, talc, asbestos,

col | oi dal wet al urm gefiN S folyd e € oD Ak Se wma&elﬁaé&rﬁ% dj@gef of CRVEN),
bentonite, castor 25 oil derivatives and the lik However, when the

above- | i shedhofhindfBhs a3BY G Bion 1hil gﬁ?é é@&édob%' 1(%)0 Ee%{}hcog'%b%sd%é( € are

m xed with a binder, they need to considerin

oxi de detgg ly%ﬁ@&h? BP‘QIII EngX’ acg{lgtebﬂesgxeé*ugﬁredkbe c{ Sﬁg{et}:xragcyv n(;[ écoﬂgr%%l gﬁ

used by putting it ner
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as a reactive monomer. Using the thus-prepared resin, the heating test at 60° C was
carried out. The result is shown in Table 2.
[Example 6]

1 g of N-p-tolyldiethanol amine as an accelerator and 0.05 g of p-

10 benzoquinone as a polymerization inhibitor were added to 100 g of a resin comprising
55 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a
bisphenol A type epoxy resin and 45 % by weight of diethylene glycol dimethacrylate
as a reactive monomer. Using the thus-prepared resin, the heating test at 60° C was
carried out. The result is shown in Table 2.

15 [Example 7]

1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of 2,6-
di-t-butyl-p-crezol as a polymerization inhibitor were added to 100 g of a resin
comprising 55 % by weight of an epoxy acrylate resin prepared by adding methacrylic
acid to a bisphenol A type epoxy resin and 45 % by weight of diethylene glycol

20 dimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating
test at 60° C was carried out. The result is shown in Table 2.

[Example 8]

1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of
hydroquinone as a polymerization inhibitor were added to 100 g of a resin comprising

25 55 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a

bisphenol A type epoxy resin and 45 % by weight of diethylene glycol dimethacrylate



synthetic resin, paper, netal and the like, and is in the shape of a
capsule, a cartridge, a can, a packet and the like. In this case, the shape
and material of the container may be suffably selected according to the
use, i.e., capsule type or charging type. 10 The container for a curing
agent is preferably selected according to the property of the curing agent

to be enpheyedadtivevhensmdr. safs@ig/theBBES-pMYiRed 8dsiahE HeREnS st hPBod QLR 1 on
Hereinafter, the present invention is illustrated in nore detail by 15

referringciQidd*Anp!| The rddaXAgRhEw A lin Fabledf. N N-di hydroxyproyl -p-tol ui dine as
an accelerator, 0.5 g of 2,6-di-t- butyl-p-crezol (BHT) as a polynerization

i nhi bi tor (apgnRe®jof dioctylsul fosuccinate sodiumas a surfactant were
added to [300 g of "a resin conprising 55 % by wei ght of 20 epoxy acryl ate

resin prepared by %%gg mthacrylic @cig{ 0 a bi sphenol At epoxy. resin
and 45 % by wei ght' Igg\étgﬁyl et ﬁﬁ?‘%é’fm la’é‘ﬂ?ﬁ Cﬁ?%ﬁraégr %“#lgiétﬂ%"f
nnnone%. TH% thus-obtaineq resin.was subjected to a curing characteristic
test and B RBAGHRCHLAR2 PYRmERZaiopnbiRitiray ers 2ddpd to k@R g PEABRRIN Of t he
curing characterig%%; at régn1tenperature according to JIS K 6901, the
curing chSPBREYPESPi% by weightpf s gpew aaryBterssin ppspared by eddipg arthaoficr] C
by adding a _curing agent to the resin so that a weight ratio of the resin
to the cupfifde adisnherplghtynseerpsp resin 8nd The% heateighy of didtthylase gheoli ed out by
sealing a
dimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating
test at 60° C was carried out. The result is shown in Table 2.
10 [Example 10]
1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of 2,6-
di-t-butyl-p-crezol as a polymerization inhibitor were added to 100 g of a resin
comprising 55 % by weight of an epoxy acrylate resin prepared by adding methacrylic
acid to a bisphenol A type epoxy resin and 45 % by weight of diethylene glycol
15 dimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating
test at 60° C was carried out. The result is shown in Table 2.
[Example 11]
1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of 2,6-
di-t-butyl-p-crezol as a polymerization inhibitor were added to 100 g of a resin
20  comprising 40 % by weight of an epoxy acrylate resin prepared by adding methacrylic
acid to a bisphenol A type epoxy resin and 60 % by weight of Monomer A of the
dicyclopentadiene type compound represented by formula (1) (wherein R is methyl,
Rz is ethyl, and n is 1) as a reactive monomer. Using the thus-prepared resin, the

heating test at 60° C was carried out. The result is shown in Table 2.

25 [Example 12]



9 resin in a glass container (having an outer dianeter of 17 nmmand a

| ength of 120 mm) and imersing the container in a constant tenperature
bath at 600 C, and the days counted unti? the resin was gel ated. Next, 50 g
of siliceous sand No. 8 and 1 g of AEROSIL were added to 50 g 5 of the
above-obtained resin to prepare a main ingredient. Further, 5 g of
siliceous sand No.1 8oANN@iHrgcypro MRl hidiMera adatedetarod Bnd 006 defnz oy
paste peroxide (concentration of 40% to prepare a curing agent. Using the

t hus- obt aihp@rbqiBiohei R By BBz ANh GUIHING vAde AHdedtd FITSE bfea kddadcomsrising
nmeasured. A concrete block having a size of 500 x 500 x 1000 M8 and

compressi 9f of fy wildifu8h <Bbx2Adv I8l C1K6, PRS0 bY Bkt ?xgbitgﬁ'n%'?ii@%iﬁitﬁ ahamer

drill to make a hole g a size of 138 mm er x length).

Cuttings rer d fromthe h 1th I [ t on the hole
wal | mere“%?ﬁ%@ggyy Fﬁpgg%§%%§a ?hgﬁ&biggﬁﬁ?Og§§¥?§%gpvgﬁ§greaned using a
t he inside of .the hole gent

was i Red SEERPRIAGIeGE YRGS BTR N TRRT Ty B b a) O peeih i el W ¢
stirring ?{2 (iis gt?l?'{ ga%chl r{ ir;t 1(3 ats gereggtlivee' m'OA\ITIOtIIelér. a [PS?Illé thoef thlt\x/%-?)r przg'teg rrtiesairll, the
. heating test at 60° C was carried out. The result is shown in Table 2.
[Example 13]
1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of p-
10  benzoquinone as a polymerization inhibitor were added to 100 g of a resin comprising
40 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a
bisphenol A type epoxy resin and 60 % by weight of Monomer A of the
dicyclopentadiene type compound represented by formula (1) (wherein R is methyl,
Rz is ethyl, and n is 1) as a reactive monomer. Using the thus-prepared resin, the
15  heating test at 60° C was carried out. The result is shown in Table 2.
[Example 14]

1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of 2,6-
di-t-butyl-p-crezol as a polymerization inhibitor were added to 100 g of a resin
comprising 40 % by weight of an epoxy acrylate resin prepared by adding methacrylic

20 acid to a bisphenol A type epoxy resin and 70 % by weight of trimethylolpropane-
trimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating
test at 60° C was carried out. The result is shown in Table 2.
[Example 15]
1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of

25 hydroquinone as a polymerization inhibitor were added to 100 g of a resin comprising

40 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a



SNB 7) was inserted into the hole and cured for one day, a tensile | oad was
nmeasured. Prelimnarily, the concrete bIock mai n i ngredi ent, curing agent
and bolt were adjusted to a nmeasurenent ?enperature shown in Table 1 in a
| arge constant tenperature bath. Then, the bolt was enbedded in a constant
tenperature bath, 20 cured and subjected to a nmeasurenent. The neasurenent

Was carri efspheholusi tY1% epok Assih and §90eby Weighaf &aﬁllaa{yl&lﬁfdpaAMSER- S-111
(nanufactured by Asahi Chem cal Industry Co., Ltd.) e results are shown

in Tabl e Yrinfetkaiplate 24 a PeddtiOb Nt hyg&f?x@’cﬁé eihs- PreEQ{'éH AL tRShéting
accelerator, 0.5 g of 2,6-di-t- 25 butyl-p-crezol HT) as a

pol yner | Z%dt% GUnb'Vpést&arrm@H'gug gf}f%fregul(eﬁ é’ﬂo%vlﬂ {noﬁé{ﬁgbnat e sodiumas a

surfactant were added to 500 g of a resin conprising 65 % by wei ght of
10 an ePOXjty e resin prepared by adding nethacrylic acid to a
bi sphenol %\?ﬁée gioxy resin and 35 % by wei ght of diethylene glycol

ECGEN R ETE Fu SRR R I ST
and a t en%Ierllzeoqlu?n%crile\geslsa pn?)érrslgrrlzegmo%c&(})lib%og%vgrg ag?(ieano 100 g of a resin comprising
40 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a
bisphenol A type epoxy resin and 70 % by weight of trimethylolpropane-
trimethacrylate as a reactive monomer. Using the thus-prepared resin, the heating
10  test at 60° C was carried out. The result is shown in Table 2.
[Example 17]

1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of 2,6-
di-t-butyl-p-crezol as a polymerization inhibitor were added to 100 g of a resin
comprising 40 % by weight of an epoxy acrylate resin prepared by adding methacrylic

15  acid to a bisphenol A type epoxy resin and 60 % by weight of triallyl trimellitic acid as
a reactive monomer. Using the thus-prepared resin, the heating test at 60° C was
carried out. The result is shown in Table 2.

[Example 18]

1 g of N,N-dihydroxypropyl-p-toluidine as an accelerator and 0.05 g of

20  hydroquinone as a polymerization inhibitor were added to 100 g of a resin comprising
40 % by weight of an epoxy acrylate resin prepared by adding methacrylic acid to a
bisphenol A type epoxy resin and 60 % by weight of triallyl trimellitic acid as a
reactive monomer. Using the thus-prepared resin, the heating test at 60° C was

carried out. The result is shown in Table 2.

25 [Example 19]



5 1. The results are shown in Table 1. The tensile | oad was not neasured
since a bolt could not be laid at a high tenperature and the resin did not
cure at a low tenperature due to too shb*t of a mininumcuring tine (CT)
and too | ow of a maxi num exotherm c tenperature (Tmax). 10 [Exanple 3] 5 ¢
of N-p-tolyldiethanol am ne as an accelerator, 0.5 g of 2,6-di-t-butyl-p-

crezol (BHT) as a 1p®by/NaN-daaidrexypirsdyil i folilidaRds[a8r dckeldradbr and 0.05 g of p- ,
di octyl sul fosucci nate sodiumas a surfactant were added to 500 g of a resin

conpri si NGeHRqUrdhe WRIa0i My REri AN iRRAKIbIRE WErah8dd PRl THoRY SRS D Asdhao
met hacrylic acid to a bisphenol A type epoxy resin 15 and 45 % by wer ght

of diethy |46 3eHY L’\’%i“éﬂt o? h%ﬁ&@?é&&l@%@re@ﬁu gre.rpgﬁﬁf ﬂ))y §dcﬂ9§n %cgﬁéﬁg&? %(2? at

t hus- prepared Tesin, e curing characteristic test

0011 CoURRENa ol - B RO MERNTF AR ASERI A 0 1o

of N-p-tolyldiethanol anjne n accelerator and 0.05 g of 2 6:di-t-
but yl -%-cf%afg‘lve CBRP s S%@ﬁ%ﬁ“i‘sz%’fei%?? Wﬁ%%%ﬂ%?e%}get%éﬁ% {©¥880 g of a
resin conprising 55 % by wei ght of an epoxy acrylate resin prepared by
addi ng metdaiedAUtc hBe gl i SheepprAableR. t ype epoxy resin and 45 % by
wei ght of diethyl ene gl ycol
[Comparative Example 1]

5 g of N,N-dimethylaniline, which does not contain a hydroxyl group in a

nitrogen substituent, as an accelerator, 0.25 g of p-benzoquinone as a polymerization

10 inhibitor and 5 g of dioctyl sulfosuccinate sodium as a surfactant were added to 500 g
of a resin comprising 55 % by weight of an epoxy acrylate resin prepared by adding
methacrylic acid to a bisphenol A type epoxy resin and 45 % by weight of diethylene
glycol dimethacrylate as a reactive monomer. Using the thus-prepared resin, the
curing characteristic test and heating test at 60° C were carried out and a tensile load

15  was measured according to Example 1. The results are shown in Table 1.
[Comparative Example 2]

5 g of N,N-dimethylaniline, which does not contain a hydroxyl group in a
nitrogen substituent, as an accelerator, 0.25 g of hydroquinone as a polymerization
inhibitor and 5 g of dioctyl sulfosuccinate sodium as a surfactant were added to 500 g

20 of a resin comprising 55 % by weight of an epoxy acrylate resin prepared by adding
methacrylic acid to a bisphenol A type epoxy resin and 45 % by weight of diethylene
glycol dimethacrylate as a reactive monomer. Using the thus-prepared resin, the
curing characteristic test and heating test at 60° C were carried out according to
Example 1. The results are shown in Table 1.

25 The tensile load was not measured since a bolt could not be laid at a high

temperature and the resin did not cure at a low temperature due to too short of a



di nret hacryl ate as a reactive nononmer. Using the thus-prepared resin, the
heating 25 test at 60[err] C was carried out. The result is shown in Table
2. [Exanple 5] 1 g of N-p-tolyldieththol anine as an accel erator and
0.05 g of hydroqui none as a polynerization inhibitor were added to 100 g of
a resin conprising 55 % by wei ght of an epoxy acrylate resin prepared by

addi ng mehAR Yhictridgittné CCB dnd tobile BEA M axdmuyPexctRlic tabperaand 45 % by
wei ght of diethylene glycol dinethacrylate as a reactive nononer. Using the
t hus- prepgpgdgy esin, the heating test at 60[ere] C was carried out. The
result is shown in Table 2. [Exanple 6] 1 g of N-p-tolyldiethanol am ne as

an accel e f p- 10 benzoquinone as a pol ynerization
(Crbbedife bl

i nhi bitor wer of a resin conprising 55 % by wei ght of an
epoxy acrylate resin red,b ddi ng.nethacrylic acid o a, bisphenol A
type epoxy resin an Oﬁlgﬁ\&)%w&%%&ﬁlfneofﬁa%g efl%oxé’oréﬁa%%l yﬁorz%{%rgg ﬁ dte as

R L5 T B RLRLTE M TR R
surfactant and 0.5 g of crezols, 2,6-di-t-butyl-p-crezol, as a polymerization inhibitor
were added to 500 g of a resin comprising 55 % by weight of an epoxy acrylate resin
prepared by adding methacrylic acid to a bisphenol A type epoxy resin and 45 % by
weight of diethylene glycol dimethacrylate as a reactive monomer. Using the thus-

10  prepared resin, the curing characteristic test and heating test at 60° C were carried
out according to Example 1. The results are shown in Table 1.
The tensile load was not measured since a bolt could not be laid at a high
temperature and the resin did not cure at a low temperature due to too short of a
minimum curing time (CT) and too low of a maximum exothermic temperature
15 (Tmax).
[Comparative Example 4]
3 g of N,N-dimethyl-p-toluidine, which does not contain a hydroxyl group
in a nitrogen substituent, as an accelerator, 0.5 g of p-benzoquinone as a
polymerization inhibitor and 5 g of dioctyl sulfosuccinate sodium as a surfactant were
20 added to 500 g of a resin comprising 55 % by weight of an epoxy acrylate resin
prepared by adding methacrylic acid to a bisphenol A type epoxy resin and 45 % by
weight of diethylene glycol dimethacrylate as a reactive monomer. Using the thus-
prepared resin, the curing characteristic test and heating test at 60° C were carried
out according to Example 1. The results are shown in Table 1.

25 The tensile load was not measured since a bolt could not be laid at a high

temperature and the resin did not cure at a low temperature due to too short of a



15 [Example 7] 1 g of N, N-di hydroxypropyl-p-toluidine as an accel erat or
and 0.05 g of 2,6- di-t-butyl-p-crezol as a polynerization inhibitor were
added to 100 g of a resin conpri sing 55 ﬁﬁby wei ght of an epoxy acryl ate
resin prepared by adding nethacrylic acid to a bi sphenol A type epoxy resin
and 45 % by wei ght of diethylene glycol 20 di ret hacryl ate as a reactive
mononer . Wahiiguinh@ringusmp (€Ppasditdoasw bf atniexiead efghd@sit téhp&Q@feser] C was
carried out. The result is shown in Table 2. [Exanple 8] 1 g of

N, N- di hydipyyRy, opy! - p-tol ui dine as an accel erator and 0.05 g of
hydrqu|none as a polynerization inhibitor were added to 100 g of a resin
conprising 25 55 % by weight of an epoxy acrylate resin prepared by adding
met hacrylic acid to a bisphenol A type epoxy resin and 45 % by wei ght of

ciethylene gl yool AR NASIYLALS at%@uﬁﬁ%gyge%%h@%en&qmdm ng the

thus-prepared resin eat was carried out. The

resul t |s S
ﬂrmenzatmn ntl)hl%ltors JuEﬁ as'a tertAry amine or cresol type polymerization

inhibitors which do not contain a hydroxyl group in a nitrogen substituent as in
Comparative Examples 2 to 4. If curing speed cannot be controlled, the curing
period of a binder becomes short under the high temperature circumstances such as
in summertime. As a result, a bolt and the like cannot be inserted because the

10  binder is cured while mixing or charging. Since the resins obtained in Comparative
Examples 1 to 4 have a low maximum exothermic temperature at curing, the binder
containing the resins is poor in curing properties under low temperature
circumstances such as in wintertime and does not exhibit tensile strength. On the
other hand, the curing speed of the binders obtained in the Examples is controllable

15  so that the above-mentioned problems do not occur. Further, as apparent from the
heating test at 60° C, the resins employed in the Examples take 28 days or more to be

gelated. This means the resins have excellent stability and a long shelf life.

Industrial Applicability
20 The binder of the present invention is advantageous in fixing fastening
parts such as an anchor bolt in a hole drilled to a base such as a concrete and a rock.
The binder of the present invention is less harmful since it does not
contain a styrene monomer. Further, comparing to the conventional binders, it

exhibits higher fixing strength and excellent stability under severe conditions.



1 g of N, N-di hydroxypropyl-p-toluidine as an accelerator and 0.05 ppmof 5
p- benzoqui none as a pol ynerization inhibitor were added to 100 g of a resin
conprising 55 % by wei ght of an epoxy aggyl ate resin prepared by addi ng

met hacrylic acid to a bisphenol A type epoxy resin and 45 % by wei ght of

di et hyl ene gl ycol dinethacrylate as a reactive nononmer. Using the

t hus- prepar ed—+esin—the heatingtest at 60[err] Cwgs—canrried out. The
resul't is showgirg Table 2. {10 [|[Exanple 10] 1 ¢ of
. . . ('l
N, N- di hydr oxyjprppyd -|p-t @ ui di n§ as &n jacgel prt or And 0803 g of 2, 6-
di -t-butyl -p-lcreed |as & pollynBri|zaEi gn Pnh| bEt or Jwerle @dded to 100 g of a
resin conprisi@?“@ﬁ % by weilgh®? qaf @n lepoxy| acryl ate |resin prepared by
addi ng net hacr> LCc dcid to a bisdghenoll A type phnyy resinland 45 %by
wei ght of digthyl ene gl ycol 115 di getih@cry| ate |as a|react|i ve nonomner.
Usi ng the thus-pr@aredgeSiirg é’he E’eatﬁng [ est |at 6Q[err]] C was carried
out. The result |i o gndwE i B |T:bBg 28 [|Exarp|e 11] 1 g of
N, N- di hydr oxyps op¥d -|f2t & ufdihedds &n |agc& pratgr and 0.03 g of 2, 6-
di -t-butyl - -cgezgg a§ % glﬁﬁeéizagio °i@b bitor werle added to 100 of a
. yi-p .71 Q)p o N5 . 9
resin 20 conpsilsi ng A0 2% By WePdht©of| &n “<poxy |acryllate rlesin prepared by
addi ng nethacrglic acid to g bisghenol| A type epoxy resin|and 60 % by
wei ght of MonofAge Jciof the_dicycliopgntiadi ene type corpoung represented by
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i's shown

Usi ng the thus-prepared
The result

C was carried out.
13 1 g 9§ N, N-di hydroxypropyl - p-tol uidine

as an accelerator and 0.05 g of hydroquinone as a polymerization inhibitor

and n is 1) as a reactive nononer.
[ Exanpl e 121

the heating test at 60[err]

R2 is ethyl,
in Table 2. 25

resin,
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di cycl opent adi ene type conpound represented by formula (1) (wherein Rerr]
iIs nmethyl, R2 is ethyl, and nis 1) as a reactive nononer. Using the

t hus-prepared resin, the 15 heating tesg at 600 CWJJIIQ&SOBIEEHM

result is shown in Table 2. [Exanple 14] 1 g of PLACEL
N, N- di hydr oxypr opyl - p-tol ui di ne as an accel erator &gnd 0. 86 kﬁgﬂu 2,

di -t-but yClgne ezol as a pol ynerization inhibitor were added to 100 g of a
resin conprising 40 % by wei ght of an epoxy acrylate resin prepared by

addi ng nmethacryli o\ BiddeRfdrth B1ldinPst3RARROLorAp HiYiRE 2R inkfsHidhtad /0 % by
wei ght of trinethylol propane- trinethacrylate as a reactive nononer. Using

the thus- pigpasedt! gl rﬁaintiﬁ%elaﬁﬁatt ib@ﬂlgtagfépfﬁg agx?)@atg 85 d9REdd $AhQUkacthe

result is shown in Table 2. [Exanple 1l

N, N- di hydpQxyRep Qyﬂlgﬁiikglegéeq.% Blecaqﬁ%)ﬁrfiﬁ Acqel & ﬁ:&&o&ﬁ’%ﬁe%&%ﬁs %f (v)vfhic%la

? 18 a .
hydr oqui none as a p rization rnhibitor were a go 3% esin

conprisin % ight. of .an_epoxy.acryhate resin prepared. by adding
et ha_c?yl ?161 1@%‘%633%4%&%89“ Cfﬂgaﬁrlug B ﬁeﬁ?gf’{mf& @}ﬁ@e gﬁb‘gih‘? ‘é'gﬁlﬂé)ﬁ%‘ﬂ’t‘}’ﬁ}/r%% wei ght
of trimet Qxygla% ;ge(%gﬂ?i ee;_and an accelerator of the main ingredient being tertiary aromatic

amines containing a hydroxyl group in a nitrogen substituent.
2. The binder for building structure according to Claim 1, wherein the epoxy
acrylate resin is a methacryl type epoxy acrylate resin.

10 3. The binder for building structure according to Claim 1 or 2, wherein the
accelerator is N,N-dihydroxypropyl-p-toluidine.

4. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is an ester comprising methacrylic acid and/or acrylic acid and a
divalent and/or a trivalent alcohol.

15 5. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is an ester comprising allyl alcohol and/or methacryl alcohol and a
divalent and/or a trivalent carboxylic acid.

6. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is contained in an amount of 30 to 70 % by weight, based on the

20  epoxy acrylate resin.

LU
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trinmethacrylate as a reactive nononer. Using the thus-prepared resin, the
heating test at 60[err] C was carried out. The rBSULT§£§;§ﬁ9@@ELQ?TabIe 2.
[ Exanpl e 16] 5 1 g of N,N—@hhydroxypjbﬁ??ﬁ%ﬁtok'idihegas an
accel erator and 0.05 g of p- benzoqui none as a pQLxgprlggﬁ} n..l.nhilbi t or
were added to 100 g of a resin conprising 40 % by wei ght of an epoxy
acrylate resin prepared by addi ng n&BBIRACTc acid to a bisphenol A type
epoxy resin and 70 % by wei ght of trinmethyl ol propane- trinmethacrylate as a
reactive nonomer. Using the thus-prepared resin, the heating 10 test at
600 C was carried out. The result is shown in Table 2. [Exanple 17] 1 g of
N, N-di hydr oxypr opyhs Brésghtlin%ﬂﬁox??el%s%fé%ﬁ%«ﬁ’tfg{ a%ﬁﬁd&g&gl‘el%tlﬂfe 2, 6-

di -t-butyl-p-crezol as a polynerization inhibitor were a to 100 g of a

resin conpriskng 40 % j f an_epnoxy,. | at e i .

i ng. oty £ e e tBlATba b ARGERE 60 b8 B RERRRR SN, |
weight. of triallyl trinellitic acid as a reactive nononer,. i th

thus- B eppirea e SR it FrF e ctonam eGP BRI TS A FPPRE HAAS The
result is shown in Table 2. [Exanple 18] 1 g of . ,

N, N- di hy duk3isphaat-pastonrg ofIvRIShS adnuliifuasiangl eten FRtoining g refctiyp

hydr oqui none_as a pol ynerization inhibitor were added to 100 g of a resin
conpri si népuble bond; the curing agent being an organic peroxide; and an accelerator of the

main ingredient being a tertiary aromatic amine containing a hydroxyl group in a

nitrogen substituent.
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E -y
40 % by wei ght of an epoxy acrylate resin prepared by addi ng net hacri?/_llj__yc '
acid to Iﬁiﬁa@g‘gmj A type epoxy resin and 60 % by weight of triallyf%./ . *

trl‘lh'r-f‘é‘“eﬁ'r as a reactive mnnomer. Using the thus-prepared resin, the
heat L\ \‘w‘ ggo Ca GALrBEEN lout . Tide resul t i Sulssidtute sheahh26/6/9895
[ Ex& 1’ ﬁng cfy- di hydr oxypropyl - p-tol uidine as an accel erator

and 0.05 g of p- ,benzo Ul‘rli\‘lt"I " pol yneri zation inhibitor were added to
100 g of a resin cogprising 40 % by .wei - € L&
orepared by addi ng. (B¢ Raesoy flestepifl' a Aro iR e pARIMLTLEd pERMIg
60 % by weight of ;triallyl trimellitic i.d as react r . Using
Che. t hus. probiader e ufin srbichs i elfbits 4358 %hﬁ%été*af‘e‘?%"’ﬁ%?“sme
result is shown in Table 2. [Conparative Exanple 1] RERYACEMENT SHEET
N, N- di net h)ﬂ%mﬁtﬁ%ﬁes\ﬂtﬁ&éﬁeﬂﬁgﬁ)‘t%t‘e%’bﬁ?aé’ a hydr oxy!| rgrotup—A—~e=aht rlogen
substituent, as an accelerator, 0.25 g of p-benzoqui phohe aﬁ a

polyneri zation 10 inhibitor and 5 g of dioctyl sulf Jsucgi dtb 988i ymlas a

surfactant were added to 500 g
5 Disclosure of the Invention

The present invention relates to a binder for building structures which

comprises a main ingredient,{and} a curing agent and an accelerator of the main

ingredient; the main ingredient being an epoxy acrylate resin diluted with a reactive
monomer{;-the-reactive monomer being] comprising a multifunctional ester{s} of

10 {selected-from] a carboxylic acid and alcohol, at least one of which contains a-fis-a-

-multifunctional ester containing] reactive double bond[s}; the curing agenf. being an
organic peroxide; and the-fan]-accelerator for the main ingredient being a tertiary
aromatic amine containing a hydroxyl group in a nitrogen substituent.

The epoxy acrylate resin employable in the present invention is an

15  addition reaction product of an epoxy resin and an unsaturated monobasic acid. The
product may contain an unsaturated polyester resin and an epoxy resin in an amount
which does not deteriorate its effect.

The epoxy resin includes diglycidyl ether of bisphenol A type, bisphenol
AD type, bisphenol S type; bisphenol F type, novolak type, biphenyl type,

20 naphthalene type, phthalic acid type, hexahydrophthal type and benzoic acid type,
diglycidyl ether of glycol type, and the like. In general, bisphenol A type diglycidyl
ether is used.

The unsaturated monobasic acid includes acrylic acid, methacrylic acid,
crotonic acid, cinnamic acid, sorbinic acid, hydroxyethyl methacrylate maleate,

25  hydroxyethyl acrylate maleate, hydroxypropyl methacrylate maleate, hydroxypropyl

acrylate maleate, and the like. In general, the preferred is a methacryl type epoxy



me T SHEET |

of a resin Conprg’sﬁ‘&?gfggﬁw QH&% g“ht of an epoxy au;xi.,a B LE hl,}y,. ared by
addi ng methacryltclacid to a bisphenol A type epoxyir'@sé' ~tel 8 S@*' dy

wei ght of diet hylie)’e wkysal 'niﬂ?ne_hgcryl ate as a real‘(;j‘i_vvéSEr;_orj)’ﬁ_@_E\%r. Ugi ng t he
thus-prepared redif, the curing ¢haracterjstic testsSapstifieaisheatt&8/6298 600
C were carried oyt 'emd—a tTensile Igad 15 was neasured according to
Exanple 1. The re§uI£_s___z_i__r_g,_shQ‘\m----i~-ﬂ Table 1. [Conparative Exanple 2] 5 g of
N, N-di net hyl anj | i i€, whi ch does not contain a hydroxyl, group in a nitrogen
subst i t uent acragataﬁesa%e@rté%na%meﬂm%mga%cg Wa?’@é‘tﬁtﬁa‘ryi’é“g% Wfymeri zati on

i nhibitor and 5 g of dioctyl sulfosuccinate sodiumas a syrfactant were
added to 50by«§rozypropnlfmathaemlatemip@ﬁegindghsél%ﬂyclv«ér@?ﬁ%ﬁ?ntdﬁ B@ﬁ’é&y
acrylate resin prepared by adding nethacrylic acid to a bi sphenol A type
epoxy resi nresiedadde. % by wei ght of di ethyl ene glycol dinethacrylate as a
reactive nononer. Using the thus-prepared resin, the curing characteristic
test and heating t egtheaka@bieansqjoneraemplayabld incthe wiresent orwdntign ace Stenspife 1.
The results are shown in Table 1. 25 The tensile | oad was not
nmeasur eds i Ba@oryllRalcid 8 hRoRA! Ofe babéthaif the Baxpoxylengred ahdinkolsicire Ae resin
did not cure at a low tenperature due to too short of a

multifunctional component festers] containing a reactive double bond. Such esters

include, for example, ethylene glycol methacrylate, diethylene glycol dimethacrylate,

triethylene glycol dimethacrylate, 1,3-butanediol dimethacrylate, 1,6-hexanediol

dimethacrylate, neopentyl glycol dimethacrylate, trimethylol propane trimethacrylate,
10  diallyl phthalate, triallyl trimellitate, and a dicyclopentane diene type compound

represented by the following formula (1) or (2).

Ry
H20=C-9-0—('—R20')'T\_" n
0
2 %
H2C=C‘9'c R0 -5 ——f—OR:;—h;,—O-%-C:CHg @
0 o]

wherein R1 represents a hydrogen atom and a methyl group; Rz and Rs represent
15 ethylene, butylene and the like; n and m are an integer of 0 to 5.
Of these, esters comprising methacrylic acid and methacryl alcohol are preferred
because of their excellent alkali resistance. These reactive monomers may be used
individually or in combination. Further, monofunctional esters can be mixed as long
as they are mixed in a small amount.
20 The mixing ratio of the reactive monomer to the epoxy acrylate resin is
not particularly limited, but preferably 10 to 70 % by weight, more preferably 30 to

70 % by weight, most preferably 40 to 60 % by weight. Further, it is preferable to
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16 m ni mrum curing ty fow of a naxi num exot hernic tenperature
(Trmax) . [ Conparati f N, N-di net hyl ani | i ne, which does not
contain a hydroxyl greup Tn a 5 nijtjogen substituent, as an accelerator, 5
g of dioctyl sulfospcki Ba.{ gugoﬁggm ag a g{)lrfact ani_Qublstttube gheét €2676/38
2,6-di-t-butyl-p-cr pol ynerfi zat'r on inhibitor wer e added to 500 g

of aresin corrpr|S| f an epoxy agt red by
addi ng et he&l Ci d to a bisphenol A type epoxy fl §%‘Eﬁyéggéﬁg

wei ght of d ﬁ’ﬁt ene~gtycor di rret hacryl ate as a regctiveR ng the
thus- 10 prepared r su rJn racteristic test.and,.heati t est
at 600 C webe carri H’FE& arfpire e ng‘l%glammtﬁr?%lenﬁ‘iaﬂ%ovm in
Table 1. The tenS|Ie Ioad vas not .sured since a holt could not be |aid
at a high teHRg agent and.a ' ) enti the MaiR NETRITIEDETS dhie
to too short of a mni rrumcurlng tlrre (CT) and too | ow of a maxi mum

exot her ni ¢ emwpecnilatesresin dilutphywjth o Gesher aenveersesiena populgifyrctional

N, N- di met hyl - p-t ol ui di ne, whi ch does not contain a hydroxyl group in a
nitrogers s uastbifsjudearboayliaacidacé kloheloat le@stmng of iwhpcheontainsiisene as a

multifunctional ester containing] a reactive double bond; the curing agent being an

organic peroxide; and the-fan]. accelerator of the main ingredient being tertiary

aromatic amines containing a hydroxyl group in a nitrogen substituent.

2. The binder for building structure according to Claim 1, wherein the epoxy

10  acrylate resin is a methacryl type epoxy acrylate resin.

3. The binder for building structure according to Claim 1 or 2, wherein the

accelerator is N,N-dihydroxypropyl-p-toluidine.

4. The binder for building structure according to Claim 1 or 2, wherein the

reactive monomer is an ester comprising methacrylic acid and/or acrylic acid and a
15 divalent and/or a trivalent alcohol.

5. The binder for building structure according to Claim 1 or 2, wherein the

reactive monomer is an ester comprising allyl alcohol and/or methacryl alcohol and a

divalent and/or a trivalent carboxylic acid.

6. The binder for building structure according to Claim 1 or 2, wherein the
20 reactive monomer is contained in an amount of 30 to 70 % by weight, based on the

epoxy acrylate resin.

A
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pol yneri zation inhibitor and 5 g of dioctyl sulfosuccinate sodiumas a
surfactant wef .2 - 0_5@0 g of a resin conprising 55 % by wei ght of
an epoxy acry( AEPL PO H r’epafr ed by adding nethacrylic acid to a bi sphenol
A type epoxy lestii™ and 45 % by Mei ght ofyqdi et hyl endulistitate sheeti-h26/6/08t e
as a reactive noyrer :;UsisAg thb t hus- prepared resin, the curing
characteristi¢ test and heat i ng test at 60[err] C were carried out
according to &m%é"’?’esul ts ABSTHX T in Table 1. 25 The
tensile | oad s not neasured _since a bolt could not be laid at a high
n

tenperature and-the Fesin di id not cure at a | ow t enperature due to too

short of a 17 mnimumecuring time (CT) and too | ow of a nmaxi num

exot herm c tenper até%ll %r&%’%ﬁvanggglraitejs tﬁ%%&d%@Wg%%&r%&%%&% speed

ors s

cannot be controll ymerizatiron in

am ne or cresol e, zatd on. I nhi.bitor C ¢

hydr oxyl ?o&l%mflﬂg% A §6ree eé“?ﬁﬁ%’?ﬁ%‘é‘l‘ﬁl 118,889 felovm 4L (o 4.

TR R I AT AR e
monomer comprising a multifunctional ester{s] of carboxylic acid and alcohol, at least

one of which contains fis-a-multifunctional-estercontaining} a reactive double bond;

the curing agent being an organic peroxide; and the-far} accelerator of the main

tertl ary

ingredient being tertiary aromatic amines containing a hydroxyl group in a nitrogen

10  substituent.
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in sum t, a bolt and the Iike cannot be insertéd because .
the 10 While m xing or charging. Since the resins obtained
in Com h to 4 have a | ow maxi mum exot her mi c tenperature at
curing

he Di ning the resins 3s poor i nsgggﬁﬂgeghgg@ttz'%aEgglder
| ow t efiperature circunstpnces such as in wintertinme an oes not exhibit
tensi | ot her hand, the curing speed of the binders

obtained in the Exa&m[e%egeﬁhﬁ{}g{‘{l&{ Lﬂ,?sl, £t &\ﬁn?ﬁlg cBQQBoJef}ﬁoﬁQ&‘éeanﬁP&Bh‘aﬂﬁ’d

probl ens do not occur. Furt as appar ent mthe heating test at

60 C, b
gel at cd. A Bngel e RN SERuldd ohilfh BB REh ER nesfe Biheth bR SE,
lif | ndust I The bi nd f th t
nvent | on U RAARSEB0S PITHP RGePRSRNERY parts such as an anchor bol

in a hole drilled to a base such as a concrete and a rock. The bi nder of
the present invention is less harnful since it does not contain a styrene
nmononer . Further arjng to the conventional binders, it exhibits higher
fixing &t re%s}?saﬁw%qvem%t ability under severe conditions. 18

The present invention relates to a binder for building structures which
comprises a main ingredient and a curing agent; the main ingredient being an epoxy
acrylate resin diluted with a reactive monomer; the reactive monomer being esters
selected from a cafboxylic acid and alcohol, at least one of which is a multifunctional

10  ester containing reactive double bonds; the curing agent being an organic peroxide;
and an accelerator for the main ingred..ient_being a tertiary aromatic amine
containing a hydroxyl group in a nitrogen substituent.

The epoxy acrylate resin emplof'able in the present invention is an

ethylenically carboxylic
addition reaction product of an epoxy resin and an/unsaturated monobasi¢/acid. The

15  product may contain an unsaturated polyester resin and an epoxy resin in an amount
which does not deteriorate its effect. |

The epoxy resin includes diglycidyl ether of bisphenol A type, bisphenol
AD type, bisphenol S type, bisphenol F type, novolak type, biphenyl type,
naphthalene type, phthalic acid type, hexahydrophthal type and benzoic acid type,

20 diglycidyl ether of glycol type, and the like. In general, bisphenol A type diglycidyl
ether is used.

The unsaturated monobasic acid includes acrylic acid, methacrylic acid,
crotonic acid, cinnamic acid, sorl.ainic acid, hydroxyethyl methacrylate maleate,
hydroxyethyl acrylate maleate, hydroxypropyl methacrylate maleate, hydroxypropyl

25 acrylate maleate, and the like. [n general, the preferred is a methacryl type epoxy

acrylate resin containing methacrylic acid, hydroxymethacrylate maleate,



[err] . [err] REP%EMENE&H#H it e sheet - 10/8/99 Cains: 1. A bi nder
for a building gtructure conpfipking a main ingredient and a curing agent;
the mai n i ngredijerd7 AR epbxy acrylate resin which is an addition
reaction prodgcf of an epoxy fegin and an4et hyl eni cigudgtitutes shedtad 208/4/99
nonobasi ¢ carbhnxylrc acrd dilut bd with a reactive nonomer conprising esters
of carboxyliclacid and alcohol.jat | east one of which is a nultifunctional
ester cont aiydrbgopAanésihebryBith Y A04te ahALtRL2ilRKIich hRCekcellbAtdnadeAlt bei ng
an organi ¢ peroxide; and an accelerator of the nmain ingredient being
tertiary arQ@RtdfeedM nes containing a hydroxyl group in a nitrogen
substituent. 2. The binder for building structure according to Claim]1,

wherein the epoxy The reactive monomers employable in the present invention are esters of

117

carboxylic acid and alcchol. One or both of the carboxylic acid and alcohol are
ethylenic_

5 multifunctional esters containing a reactive/double bond. Such esters include, for
~ _dimethacrylate =
example, ethylene glycol/methaerylate, diethylene glycol dimethacrylate, triethylene
glycol dimethacrylate, 1,3-butanediol dimethacrylate, 1,6-hexanediol dimethacrylate,
neopentyl glycol dimethacrylate, trimethylol propane trimethacrylate, diallyl
phthalate, triallyl trimellitate, and a dicyclopentane diene type compound

10 represented by the following formula (1) or (2).

Ry
HaC=C - C - O0—R;0 47 M
o}
R Ry
HC=C-C- 0~ R0 5 — ORy+7 0-C-C=CH, (2
o} 0

wherein Ri represents a hydrogen atom and a methyl group; Rz and Rs represent
ethylene, butylene and the like; n and m are an integer of 0 to 5.

15  Of these, esters comprising methacrylic acid and methacryl alcohol are preferred
because of their excellent alkali resistance. These reactive monomers may be used
individually or in combination. Further, monofunctional esters can be mixed as long
as they are mixed in a small amount.

The mixing ratio of the reactive monomer to the epoxy acrylate resin is

20 not particularly limited, but preferably 10 to 70 % by weight, more preferably 30 to

70 % by weight, most preferably 40 to 60 % by weight. Further, it is preferable to

mix them so that the resin viscosity may be 0.1 to 200 poise (E type viscometer at 25°



acrylate resin i's a methacryl type epoxy acrylate resin. 3. ARe- hi.nder -

for buil diny r crdingto Claim1l or 2, wherein the accelerator
is N, Ndif wﬁ?iégﬁﬁ}# ngﬁfcl ui 4. The bi nder f buil di ng structure
according/ tp Caim1 or 3, wherel n th J!I’HH \I!Ilut' (Hiﬁ is an ester

~conpri sing petit¥asilfl 98%aqi d and/ or acr i val ent and/or a
trival ent{ aJ cohol . 5. Thg bi nder for bU|Id|ng structure according to
Claiml of Z7Whérein the rleactive non is an ester conprising allyl

al cohol apd/or nethacryl allcohol and a gl vaISg_bi_ld;luuﬂé_cﬂh_aiu:t_l_QA&léﬁt
carboxylic acid. 6. The binder for building structure according to Caim

1 or 2, wherein the reactive nononer is contained in an anount of 30 to 70
% by wei gRdaimsased on the epoxy acryl ate resin.

1. A binder for a building structure comprising a main ingredient and a curing
agent; the main ingredient being an epoxy acrylate resin which is an addition
reaction product of an epoxy resin and an ethylenically unsaturated monobasic
carboxylic acid diluted with a reactive monomer comprising esters of carboxylic
acid and alcohol, at least one of which is a multifunctional ester containing a
reactive ethylenic double bond; the curing agent being an organic peroxide; and

- an accelerator of the main ingredient being tertiary aromatic amines containing a
hydroxyl group in a nitrogen substituent.

2. The binder for building structure according to Claim 1, wherein the epoxy

acrylate resin is a methacryl type epoxy acrylate resin.

3. The binder for building structure according to Claim 1 or 2, wherein the
accelerator is N,N-dihydroxypropyl-p-toluidine.

4. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is an ester comprising methacrylic acid and/or acrylic acid and

- a divalent and/or a trivalent alcohol.

5. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is an ester comprising allyl alcohol and/or methacryl alcohol
and a divalent and/or a trivalent carboxylic acid.

6. The binder for building structure according to Claim 1 or 2, wherein the
reactive monomer is contained in an amount of 30 to 70 % by weight, based on
the epoxy acrylate resin.
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