Descri pti on MEMBER FOR FI XI NG STATI ONARY ELEMENT AND | TS PRODUCTI ON PROCESS
TECHNI CAL FI ELD The present invention relates to a nenber for fixing a
stationary el enent such as an anchor rib. Mre particularly, the invention
relates to a conposite of a radical-hardening type resin and a hardening
agent, which is used to fix a stationary el enment wused in post-bonding a
stationary elenent such as a bolt, a defornmed bar, or other insert
hardware to a base material such as concrete. BACKGROUND ART In general
the followng nethod is carried out to fix a stationary element, such as a
bolt or a defornmed bar, to a concpeteripaibnor the |ike. Essentially, a
given hole is forned with a drill 1in a base material, a capsule containing
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applying an inmpact wth an enbedding machine while rotating the

the like, and sinultaneously, the capsule is crushed causing a flow ng out
and hardening of the adhesive in the hole, thereby fixing the bolt to the
hole. A f|X|ng%agent used for fixing such a stationary elenment is
gener al TECRRSAY tFABM of a radi cal - hardening type resin and a hardeni ng
agent, which are in a mutually isolated state encapsulated in a
capsul e- shapebheonrasret nvkerndfiagl asslates spntshenémbersifor If iftimg a
contai ner is broken when enbedding the bolt. As a result, the
stationary element such as an anchor rib. More particularly, the
invention relates to a composite of a radical-hardening type resin
and a hardening agent, which is used to fix a stationary element
used in post-bonding a stationary element such as a bolt, a deformed
bar, or other insert hardware to a base material such as concrete.
BACKGROUND ART
In general, the following method is carried out to fix a
staticnary element, such as a bolt or a deformed bar, to a concrete
wall or the 1like. Essentially, a given hole is formed with a drill
in a base material, a capsule containing an adhesive is inserted
into the hole, a bolt or the like is embedded by applving an impact
with an embedding machine while rotating the bolt or the like, and
simultaneously, the capsule is crushed causing a flowing out and
hardening of the adhesive in the hole, thereby fixing the bolt to
the hole.
A fixing agent used for fixing such a stationary element is
generally constituted of a radical-hardening type resin and a

hardening agent, which are in a mutually isolated state encapsulated

in a capsule-shaped container made of glass or a synthetic resin.



radi cal - hardening type resin and the hardening agent are m xed. To form
such isolated states of the resin and the hardening agent in the capsule,
the foll owi ng procedure has conventionally been enployed. A container is
made with a double structure. Then, the inner container is filled with a
har deni ng agent and the outer <container is filled with a hardening type
resin, aggregates, and the like. The foll owi ng procedure has al so
conventionally been enployed. A hardening agent is nolded into a rod
shape, a granular shape, or the like. This nolded product is |oaded into a
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resin. However, regarding the case of a contai ner having a doub
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with a enlng agent oor regar drng

hardenhE% %ent a rod _shape or the |ike, there is the
probl entBo tfel Séﬁ(’ffsof’ft hie stenin And \sheghardeping agent
container with aggregates Furt hernore, even when a hardening agent is
mol ded int bhe gapAuler EhapéollownsgsprbtedurélbabtconueaChoaaélm beed

| evel of efficiency for the filling step in capsule production. In
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for fixing a stationary el enent mhlch IS capa Imnating structura
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the like. The following procedure has also conventionally been
employed. A hardening agent is molded into a rod shape, a granular
shape, or the like. This molded product is loaded into a capsule.
And the capsule is then filled with a radical-hardening type resin.

However, regarding the case of a container having a double
structure, container cost and workability when filling an inner
container with a hardening agent are poor. Further, regarding the
case where a hardening agent is molded into a rod shape or the like,
there is the problem concerning the efficiency of the step involving
filling a container with aggregates. Furthermore, even when a
hardening agent ismolded intoagranular shape, itisstill difficult
to achieve a good level of efficiency for the filling step in capsule
production. In addition to this, problems concerning the subsequent

breaking ability and mixing ability are not sufficiently resolved.

DISCLOSURE OF THE INVENTION

Accordingly, one object of the present invention is to provide



of the stationary elenent, by providing a novel conposite formof a

radi cal - hardeni ng type resin and a hardeni ng agent. Another object of the
present invention is to provide a nmenber for fixing a stationary el enent
whi ch can sinplify the production steps of the nenber for fixing a
stationary elenent. The inventors of the present invention have nade

I nvestigations of a novel conposite formand have found that the
above-nentioned conventional problens can be solved by naking an
unhardened radical-hardening type resin into a solid unit having a given
shape. aThempeesehdr i Byrbhgon hastieammonpl ehede bangdhupen &&bsnié ndieng.
According to the present invention, the follow ng neans are provided. (1)
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cont ai ni ng an unhardened radi cal -hardening type~ resin; and a har en?ng

agent pQ?sgh onstitutin t | east gpart of..a surfacgk I%ﬁ§%¥sid of the
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type resin, .in_which the inner phase containing the unhardened _
radi cal 2FAFAERINGIFSB INGSFPOF ¢ He andrcharfen Hrg AdSnE - viArQEheyObHLCE0 Pas
or nore and 200 Pas or less at 20C. (2) A menber for fixing a stationary
el ement ¢fithelpnesent nvenbiengertc pnovbde ai mentgemfor fribkdngenstaradnaay
-hardening type resin; and
element which can simplify the production steps of the member for
fixing a stationary element.

The inventorsof thepresent inventionhavemade investigations
of a novel composite form and have found that the above-mentioned
conventional problems can be solved by making an unhardened
radical-hardening type resin into a sclid unit having a given shape.
The present invention has been completed based upon this finding.

According to the present invention, the following means are
provided.

(1) A member for fixing a stationary element, including:
acoreportioncontaininganunhardenedradical-hardening type
resin; and

ahardeningagent phaseconstitutingat leastapartof asurface
layer side of the core portion, and containing a hardening agent
for the radical-hardening type resin,

in which the inner phase containing the unhardened
radical-hardening type resin of the core portion has a viscosity

of 10 Pa-s or more and 200 Pa-s or less at 20°¢C.

{(2) A member for fixing a stationary element, including:



a hardeni ng agent phase constituting at least a part of a surf ace |ayer
side of the core portion, and containing a hardening agent for the

radi cal - hardening type resin, in which the inner phase containing the
unhardened radical -hardening type resin of the core portion has a

t hi xotropy coefficient of 1.1 or nore and 5.0 or less. (3) The nenber for
fixing a stationary elenent according to (2), 1in which at |east one of the
core portion and the hardeni ng agent phase contains aggregate. (4) A
menber for fixing a stationary elenent, including: a core portion
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phase constituting at |least a part Of a surf ace ayer si ore
portion and_conéaining a hardening agent for the radical-hardening type
resin; BAE-3‘ d*¥fsi on portion provided so as to be capable of formng at

| east two divided bodies each having the core portion and the hardening
agent phase. ¥BprAepiBd@@snsrhrsreensbltutangbérldant 4 prirtigpfaa snataonary
el enent, including the step of: (a) applying a hardeni ng agent for a
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unhardened 4 radical -hardening type resin to give the conposition a given
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el enment,

in which the inner phase containing the unhardened
radical-hardening type resin of the core portion has a thixotropy
coefficient of 1.1 or more and 5.0 or less.
(3) The member for fixing a stationary element according to (2),
in which at least one of the core portion and the hardening agent
phase contains aggregate.
{(4) A member for fixing a stationary element, including:

acoreportioncontaininganunhardenedradical-hardening type
resin;

ahardeningagentphaseconstitutingatleastapartofasurface
layer side of the core portion, and containing a hardening agent
for the radical-hardening type resin; and

a division portion provided so as to be capable of forming
at least two divided bodies each having the core portion and the
hardening agent phase.
(5} Aproductionprocessof amember for fixingastationary element,
including the step of:

(a) applying a hardening agent for a radical-hardening type

resin to a surface of a composition containing the unhardened



i ncluding the step of: (a) applying a hardening agent for a

radi cal -hardening type resin to a surface of a conposition containing the
unhardened radical -hardening type resin to give the conposition a given
shape; and (b) applying a hardening agent for the radical -hardening type
resin to a surface of the nolded article obtained in the above step (a)

(7) The process according to (5) or (6), in which when giving a shape in
the step (a), the shape is given to provide a division portion capable of
dividing a nolded article. (8) The process according to any one of (5) to
(7), inraficalthardenipodivpeoorehan to giveoshé¢ voaipokQ tRas 8rgivareshage200 Pa
s or less at 20C. (9) The process according to any one of (5) to (8), in

which the) cappesutieBntioeddbraiMaainecosSt Eigiflh Hfatlidnffy BPEReARD 5.0
or less. (10) A nenmber for fixing a stationary el enent, prodiced by the

: | f (5) t 9). BRI EF DESCRI PTI ON OF THE
processé;sﬁglfg@ﬁ&gtﬁg gpypoge. of (5) to (9)

DRAW NGS 17is a view show ng one exanple of a fixing menber of 5 the
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resin to a surface of a composition containing the unhardened
radical-hardening type resin to give the composition a given shape;
and
(b)applying a hardening agent for the radical-hardening type
resin to a surface of the molded article obtained in the above step
{(a).
{(7) The process according to (5) or (6), in which when giving a
shape in the step (a), the shape is given to provide a division
portion capable of dividing a molded article.
(8) The process according to any one of (5) to (7), in which the
composition has a viscosity of 10 Pa-s or more and 200 Pa-s or less
at 20°cC,
(9) The process according to any one of (5) to (8), in which the
composition has a thixotropy coefficient of 1.1 or more and 5.0
or less.

(10) A member for fixing a stationary element, produced by the

process according to any one of (5) to (9).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing one example of a fixing member of



Fig. 2B is a view showi ng another exanple of a fixing nenber having
division portions. Fig. 3 is a view show ng one exanple of a production
process of the fixing nenber. Fig. 4 is a view show ng anot her exanpl e of
a production process of the fixing nmenber. ENMBODI MENT MODE OF THE

| NVENTI ON The menber for fixing a stationary el enent of the present

I nvention contains an unhardened radi cal -hardening type resin, and is
provided with a solid first unit having a given shape. Further, the nenber
is provided with a second unit containing a hardening agent conponent for

the radiggl sPasdepi DPvENPEonesiN. I n the menber for fixing a stationary
el enent of %he present 1nvention, the unhardened radical -hardening type

resin is provided, as_the.solid flrst uni t havi a.given sh For this
eason, it IEESTRAEs B ELFY RGP SRET AL SFELAA ARRY PRELNG
contai ner _which has been conventionally required to contain or cover the
sane. $4vigiayfPPErEPRSt hat a hardening agent for the radical -hardening
type resin be acconpanied with the first unit in various fornms, for

exanpl e a povieley, 2B del adviewishpwd g wentieapexanpla ¢f wifdlxiﬁgFuemher,
such a formof the nmenber for fixing a stationary elenment provides a novel

and d|sﬁaﬁmﬁ¢V@lﬁigﬂ@ﬁtp@ﬂtpéggess for the fixing nmenber. That is, the
menber for fixing a stationary el ement provided

Fig. 3 is a view showing one example of a production process
of the fixing member.
Fig. 4 isaviewshowing another example of a productionprocess

of the fixing member.

EMBODIMENT MODE OF THE INVENTION

The member for fixing a stationary element of the present
invention contains an unhardened radical-hardening type resin, and
is provided with a sclid first unit having a given shape. Further,
the member is provided with a second unit containing a hardening
agent component for the radical-hardening type resin.

In the member for fixing a stationary element of the present
invention, the unhardened radical-hardening type resin is provided
as the solid first unit having a given shape. For this reason, it
is not necessary to provide the member with a skin-like container
which has been conventiconally required to contain or cover the same.
It is sufficient that a hardening agent for the radical-hardening
type resin be accompanied with the first unit in various forms,

for example a powder, a solid having a given shape and a liquid.



wi th an unhardened radi cal - hardening type resin and a hardening agent for
the resin can be constructed by: preparing the unhardened

radi cal - hardening type resin as a solid first unit having a given shape in
advance (also referred to as core portion); and applying the hardening
agent in various forns to the first unit. The step of filling an

unhar dened radi cal -hardening type resin into a container, which has
conventionally been conventionally an essential step, can be conpletely
elimnated. Further, according to this production process, a fixing nenber

in various foFuBtR&n, beuphoyigloen by e/ intGededr @dx3hgPe Leathenhiyst
unit. The enbodi nent of the present invention is described in detail Dbel ow

(FLr st Plehinhgcbyigbsudl hotoi! ahESadsEOHROIE' BRoARBLILA! BYoAR.Y" BRLIeNed
radi cal - hardeni ng type resin ereinafter sinply referred to as

"unhard ﬂed resin conposition”) . That is, the first unit contains the
unhar denéd Féﬁ%ﬁ%lwﬁﬁgﬂéning type resin in an anmount effective for
exhibiting fixing properties by virtue of a hardening reaction when using
the fixing rre%%g Ag.othexmapber for {igimg afdtationary elfementgpanvadedor or
the like to a fixing hole. The radical-hardening 7 type resin is not

parti cuvathyahi ohnhaddehafi radiodeéshepdsyingr yypeereseni A8d AchyedbfAling
acrylate resins, acrylic urethane resins, and unsaturated pol yester

resins. agénpaidd ¢Heafes Dh daené At rud IR NGr LY PLi AS NS unfRPA¥ned

acrylate resins and/ or unsaturated
radical-hardening type resin as a solid first unit having a given
shape in advance (also referred to as core portion); and applying
the hardening agent in various forms to the first unit. The step
of filling an unhardened radical-hardening type resin into a
container, whichhas conventionallybeenconventionallyanessential
step, can be completely eliminated. Further, according to this
production process, a fixing member in various forms can be provided
by giving a desired shape to the first unit.

The embodiment of the present invention is described in detail
below.

(First Unit)

The first unit contains a composition containing an unhardened
radical-hardening type resin (hereinafter simply referred to as
"unhardened resin composition"). That is, the first unit contains
the unhardened radical-hardening type resin in an amount effective
for exhibiting fixing properties by virtue of a hardening reaction
when using the fixing member, for example, an amount effective in

fixing an anchor or the like to a fixing hole. The radical-hardening



pol yester resins are preferable. The above-nentioned radical hardening
type resins can be used alone or as a mxture of two or nore kinds
thereof. In addition to each of the above radical -hardening type resins, a
reactive nononmer can be m xed with the unhardened resin conposition.
Exanpl es of the reactive nononer include a styrene nononer, nethyl
(nmeth)acrylate, ethyl (neth)acrylate, ethylene glycol dinethacrylate,

cycl ohexyl phthal ate, n-butyl nmethacrylate, 2-hydroxyethyl (rmneth)

acrylate, benzyl (meth)acrylate, phenoxyethyl (neth) acrylate, 1, 4

- buty| epep¥ ! (W6 Bhragonhatay 11imi PB4 Q! PROPRAES ddIB) Qé?&}h%e,
y

di net hyl nal eate, isobonyl (neth)acrylate, butanediol (neth)acrylate,

2- hyd I . . .
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type resins, or _cqonponents obtained by adding the reactive nononers to
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amount of preferably Iess than 100% by wei ght, and nore preferably 20% by
wei ght %?rgﬁﬁénanﬁyﬁﬁ@@eﬁynﬂeign@xmrabeséatenreﬂénsoapdébrionsafheated
conposition can contain a hardeni ng accel erator of the 8 radical - hardening
type resohyefxanplresiak tdwe hprdeeragleaccaher alyve Mdionad OFali 6al

anilines such as N, N-dinmethylaniline, N, N-diethylaniline,
N, N- di g4 Agbn P Ok yib&li 4 i ndN iy dseuy R BRY! 6 P-4 0! diflixtr £3¢ two or
more kinds thereof.

Inaddition toeachof the above radical-hardening type resins,
areactivemonomer canbemixedwith theunhardened resin composition.
Examples of the reactive monomer include a styrene monomer, methyl
(meth)acrylate, ethyl {meth)acrylate, ethylene glycol
dimethacrylate, cyclohexyl phthalate, n-butyl methacrylate,
2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate,
phenoxyethyl (meth)acrylate, 1, 4-butylenegylcol di (meth)acrylate,
trimethylolpropane trimethacrylate, dimethyl maleate, isobonyl
{(meth)acrylate, butanediol (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, and
2,2-bis[4- (methacryloxy-diethoxy) ] phenylpropane.

Those radical-hardening type resins, or components obtained
by adding the reactive monomers to those resins (hereinafter referred
to as "main agent") are used in an amount of preferably less than
100% by weight, and more preferably 20% by weight or more and 60%

by weight or less, in the composition.

The composition can contain a hardening accelerator of the



N, N- di hydr oxyet hyl -p-tol uidine; netallic soaps such as cobalt naphthenate;
and chel ate conpounds such as vanadyl acetyl acetonate. Those hardeni ng
accelerators are preferably added in the range of, for exanple, 0.1% by
wei ght or nore and 5% by weight or less to the radical-hardening type
resin. The conposition nmay al so contain additives preferable for
solidifying the conposition and for form ng and nmaintai ning the
conposition into and as a solid product. Specific exanples of the
additives that can be used include: inorganic conpounds such as silicic
acld, CR.ELUM CRAPADALAg OXPBEM @3RS [ | 2KERe10LC3e VRhEANhGRAN1n
shirasu, shi rasu m crobal Toons, concretepo r, glass “mcroba Fosh ,

hol | ow sses,,.and _fly ash: and polysaccharides such_as carboxynethyl

ol | ol oSePEREF AL PP ol e Gk P T 1T BER S Ripa i Bt g ERUE AL TROR,  gum
arabic, m.crocrystalline cellulose, anylose, and anylopectin. The
addi ti vBsNtdieRRylantlime, thi xotropi c agent sNslcfimetbylprtalusdinea,
fumed silica, silica aerogel, organic nodified clay, clay, silica powder,
cel | ul o¥eN-dtkydtexyseppplibetoleidsné, (trade nane, a product of N gpan
Aerosil Co. , Ltd.) , and Thi xogel (trade name, a product of Yokohama

Cheni cali sN- @&Dhydtéfyethil t PerHLEs&Mhe ! NYRMENANC 1HOS8s addihi \BS £8Habe used
9 alone or as am xture of two or nore kinds thereof. O those, silicon
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silicon dioxide Is particu erably use a ves are-used
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In the '{‘ﬁicr’] g h?‘;r ernefn% gggglggg@ogg are preferably added in the range of,

for example, 0.1% by weight or more and 5% by weight or less to
the radical-hardening type resin.

The composition may also contain additives preferable for
solidifying the composition and for forming and maintaining the
composition into and as a solid product. Specific examples of the
additives that can be used include: inorganic compounds such as
silicic acid, calcium carbonate, gypsum, glass flakes, mica,
volcanicash, shirasu, shirasumicroballoons, concretepowder, glass
microballoons, hollow glasses, and fly ash; and polysaccharides
such as carboxymethyl cellulose, methyl cellulose, guar gum, locust
bean gum, gelatin, PVA, gum arabic, microcrystalline cellulose,
amylose, and amylopectin. The additives further include
thixotropic agents such as colloidal silica, fumed silica, silica
aerogel, organic medified clay, clay, silica powder, cellulose
acetate, sepiolite, Aerosil (trade name, a product of Nippon Aerosil
Co., Ltd.), and Thixogel (trade name, a product of Yokohama Chemicals

Co., Ltd.). 1In the present invention, those additives can be used



wei ght or less, and nore preferably 5-50% by wei ght, to the

radi cal - hardeni ng type resin. The unhardened resin conposition can further
contain aggregate. The aggregates used are not particularly limted.
Artificial aggregates such as magnesia clinker, glasses and ceram cs, and
nat ural inorganic aggregates such as silica rock, marble, granite, silica
sand, and quartz, can be used. Further, organic aggregates made of hard

pl astics such as hard vinyl chloride may be used. Preferably, the
aggregates in the unit are selected that have the formand/or size to be

whol |y di SpE'-3els ar}n{)pﬁf:o?ttﬁ' o3 %d 5‘1'1&5 tll'fernecfessa fhe Eﬁhet ggﬂar dene d
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identificatign ability or the |like can easily be |nparted to a _conposite
in the $19% g?onca%ﬁé B FRAEPPRRFSt abdi FalsivRpBiticebevaral prafarasly
visual | y observabl e. The unhardened resin conposition preferably has a

vi scosiuyed( aan@0et}iofn1dienideoi snpart and1200y Ppaefepablegseselif t he
viscosity is less than 10 Pa-s , when the conposition is discharged with a

general di schetigs@gadadiptives dhe udiedensi ohal rai@didi prederablyi 300ar god
product is too |lowto maintain the shape. In particular, even in the case

of gi vipgigngi ¥en phape BﬂdaIMEF 88c A Q 563G f1
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Iom1tha£a%hgafh§ge becgne unstable As a result, it is difficult to
obtai n 22UEETT et ERASPE gF YPReFSS1Ht the viscosity exceeds 200 Pa-s, the

proportion of a hardenlng . o )
Theunhardenedresincompositioncan further containaggregate.

The aggregates used are not particularly limited. Artificial
aggregates such as magnesia clinker, glasses and ceramics, and
natural inorganic aggregates such as silica rock, marble, granite,
silica sand, and quartz, can be used. Further, organic aggregates
made of hard plastics such as hard vinyl chloride may be used.
Preferably, the aggregates in the unit are selected that have the
form and/or size to be wholly dispersed in the obtained solid unit.

If necessary, theunhardenedresincompositioncanalsocontain
coloring agents. By coloration, product identification ability or
the like can easily be imparted to a composite in the situation
where the first unit is exposed outwardly and is visually observable.

The unhardened resin composition preferably has a viscosity
(at 20°C) of 10 Pa:s or more and 200 Pa-s or less, If the viscosity
is less than 10 Pa-s, when the composition is discharged with a
general discharging machine, the dimensional stability of a
discharged product is too low tomaintain the shape. Inparticular,

even in the case of giving a given shape to a hardening agent

10



agent to the amount of the radical -hardening type resin in the f ixing
menber is excessive (in particular, this tendency is significant in the f
ormof the f ixing nmenber in which a core portion has a hardening agent
phase in a formof a coating filmon a surface |ayer side thereof) . As a
result, an unreacted hardening agent is present in the resin hardened
product. The unreacted hardeni ng agent may cause the physical properties
to deteriorate and in addition to this, the rotational resistance to the f
I xi ng nmenber nmay becone too |arge. on the other hand, if the viscosity is
wi t hin tbepoabbvennefiteondiischaggindurthg dbmefsfgradf sdabibhacgi 8g the
resin conposition in a given anmount and nol di ng by giving a hardening

agent, §DecHAFBES| oSt @b ity sof 1b0eLhes ths MR blePBmes §RLHap7Rd
desired shape nay be obtained. Further in the case of inplenentation of

the fixj r, t:he.resi sition has a r.ef ey abl e vi sgos| for
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radi cal ; hardeni ng type resin conposition, so that a _good m xing_ability
may be bbt et PRl by £%R8995 iD Gdide S prtéee PERPPISAOPa oS 8r haBABNSRI NI e
preferably 100 Pa-s or less. The viscosity is nost preferably 50 Pa-s or
nor e andgg@d tPatlse amoungsst the vk ca lsdusidgnioig thpeurdwimiénathe fésing
conposition can be nmeasured by JI'S K6833 (viscosity nmeasurenent) or a
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vi sconeter, E- type visconeter, L- type visconeter, R type visconeter
in the formof the fixingmember inwhicha coreportion has a hardening
agent phase in a form of a coating film on a surface layer side
thereof). As a result, an unreacted hardening agent is present in
the resin hardened product. Theunreacted hardening agent may cause
the physical properties to deteriorate and in addition to this,
the rotational resistance to the fixing member may become too large.

On the other hand, if the wviscosity is within the
above-mentioned range, during the stage of discharging the resin
composition in a given amount and mclding by giving a hardening
agent, the dimensional stability of the resin composition is good
and a desired shape may be obtained. Further in the case of
implementation of the fixing member, the resin composition has a
preferable viscosity for mixing the broken hardening agent and
aggregates with the radical-hardening type resin composition, so
that a good mixing ability may be obtained. The viscosity is more
preferably 50 Pa-s or more or more preferably 100 Pa-s or less.

The viscosity is most preferably 50 Pa-s or more and 100 Pa-s or

less.
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or Htyp visconeter. The viscosity is expressed such that the apparent
viscosity at 0. 5 rpmis r~0. 5. For exanple, the viscosity can be
nmeasured with a sanple anount of 10.0 g using an L-type visconeter (Visc
Basic L-type, a product of VISCOTECH CO., LTD.) . The viscosity of the
unhardened resin conposition can be adjusted by the amounts of fillers
or aggregates added to the radical -hardening type resin main agent. High
vi scosity nmaybe obtained by increasing the blending proportion of those
additives. It is preferable for the unhardenedres in conposition to have

a thixotropy enef{iigkell c9f oF th udM A1kl Sredif b 381¥$§H EOE be

coefficient is within this range, a conposition having xce

di mensi gnal st |I|t a produced for the nol ding stage of ,the

unhar de'ﬁ'gasufg %{)‘%’) %Ftégﬂ Qslsacqse’stiﬁtmeﬁs’?ﬁgﬁnﬁngbnﬁ’&sﬂl SASCREHERY a
gi ven shape may be obtained. if the thixotropy coefficient is |less than
1.1, dePBRREFPBANtmEPtAOUracdandine passhie gfefieinemasherwitt dang-tipe
unhardened resin conposition. The nol ded conposition deforns by the tine a
resin vwviactsewketh Ea tyareteis cargmeigen] 1S eype wis dudedat ,(R yoysaili g cdfeter30
mnutes) . As a result, a nolded article having the desired shape cannot

be obt apped- t9Betb@s@hﬁ%ﬁe?andThéfviQ@oEbt%oi§09¥p99§EE&Cb§Bhttﬂgtefﬁ eds
5.0, the proportlon of hardeni ng agent to the anount of radical -hardening

type reglip.iB % Xd qﬁppeg exe %S|ve ﬁor e C\ thl ndency

i s 5|gnlkpcan % ?%¥ #§X|ng riber OF i W% % a core SSPFFEH has

a hardegggg 29%2%sﬁha e#lth a sample amount of 10.0 g using an L-type
viscometer (Visco Basic L-type, a product of VISCOTECH CO., LTD.).
The viscosity of the unhardened resin composition can be adjusted
by theamountsof fillersoraggregates added to the radical-hardening
type resinmain agent. High viscosity may be obtained by increasing
the blending proportion of those additives.

It is preferable for the unhardened resin composition to have
a thixotropy coefficient of 1.1 or more and 5.0 or less. When the
coefficient is within this range, a composition having excellent
dimensional stability can be produced for the molding stage of the
unhardened resin composition. As a result, a resin composition
having a given shape may be obtained.

If the thixotropy coefficient is less than 1.1, deformation
may oc¢cur with the passage of time when molding the unhardened resin
composition. The molded composition deforms by the time a resin
reacts with a hardening agent so as to harden (typically 20 to 30

minutes). As a result, a molded article having the desired shape

cannot be obtained. On theother hand, if the thixotropy coefficient
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formof a coating filmon a surface | ayerside thereof). Consequently,
unreacted hardening agent maybe present in the resin hardened product and
t he physical properties may deteriorate as a result. Further, rotational
resistance to the fixing nenber becones so large that inplenentation
ability decreases. The thixotropy coefficient is nore preferably 2. 0 or
nore, nore preferably 4. 0 or less. The particularly preferably thixotropy
coefficient is 2. 0 or nore and 4.0 or less. Specifically the thixotropy
coefficient can be neasured by JISK6833 (6. 3Viscosity) or a viscosity

_ 6833 (6. 3Viscosity) _ |
E type DoreelRorer: “Eh8 fhBopklehnb PE-EERTRE akbloRe EhE polnE BE -

visconmeter, For exanple, the thixotropy can be nmeasured with a sanple
anount 5#9148lohardenhpaaivre mpsd n Ynsmrdiard ng perber Busjaxqessiyee (i
product of VISCOTECH CO , LTD.) , and can be expressed as a ratio of
r)i/illpartioubhichthis temdlendty ol sirsl drhief iapgretr et thies Cogint oS aatiging
respective rate of revolution of 1 rpmand 10 rpm The unhardenedres in

Conposi kieMPepr efiewADEN hagokBep¥it$ofOBas thabaehhhgoaﬁeﬁy pagEEi ¢hept in
t he above-nentioned ranges and nore preferably has both the viscosity and

the thi kobhema %éaegggfgﬁ'&n%}gg sy} a2 PROVE TRD1:3ANR0 ¢ 2N 9830 Qﬁghugiﬂ' 'y,

e viscosity (at ) IS a-S or re an a-S or es m)l’

Do T8k e g B by o ST o B Bt 0P
and the physical properties may deteriorate as a result. Further,
rotational resistance to the fixing member becomes so large that
implementation ability decreases. The thixotropy coefficient is
more preferably 2.0 or more, more preferably 4.0 or less. The
particularly preferably thixotropy coefficient is 2.0 or more and
4.0 or less.

Specifically the thixotropy coefficient can be measured by
JISK6833 (6. 3Viscosity) oraviscositymeasurement methodaccording
to this reference, with a B-type viscometer, E-type viscometer,
L-type viscometer, R-type viscometer, or H-type viscometer. For
example, the thixotropy can be measured with a sample amount of
10.0 g using an L-type viscometer (Visco Basic L-type, a product
of VISCOTECH CO., LTD.), and can be expressed as a ratio of n,/n.g,
in which n; and n,;; are the apparent viscosities at a respective
rate of revolution of 1 rpm and 10 rpm.

The unhardened resin composition preferably has the viscosity
or the thixotropy coefficient in the above-mentioned ranges and

more preferably has both the viscosity and the thixotropy
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or nore and 4.0 or less). The first unit containing the unhardened radi cal
-hardening type resin is appropriate if it is a solid unit having a given
shape, and hardness. Viscosity, shape, and the like are not limted for
the first unit. Further, the first unit can be made in a form contai ning
aggregates throughout the entire first unit. (Second Unit) The second unit
contains a conposition including a hardening agent for the unhardened
radi cal -hardening type resin of the first wunit (hereinafter this
conposition is sinply referred to as a "hardeni ng agent conposition").

Exanpl esceffthéehasddn nheagabvé hméntbond® vsedes NCl 8PecifOEGRANYE the
peroxi des, e.g. hydr oper oxi des such as cunene peroxide, dialkyl

per oxi degssHshLeS (adi £66%] NETAXipdLs Birdf¥te POEOXDEES SUUE 185 ebqgné%'

per oxi de, ketone perOX|des such as nethyl ethyl ketone peroxi I'S-

{ bury| BEFEELRATY 0 BE OBEIRE 3pa AU IR §.Xc>#e§éer?aw%3ﬁr§? © ERGEETEPRHN ¢

per oxi des th,organic naterlals such as dicycl ohexyl phthalate, or

i nor ganFeeRAt EiFPAFsi8udnla8T cBPERUANEAPLBNaFel8RE 1MOES BrEAPEAPLENAL & |
Peroxi de -type hardening agents are preferable, and diacyl peroxides are
parti cubarmgrerandr dbPeor Bemsoyl peroxide and a material obtained by

di luting benzoyl peroxide with a diluent are nost preferable.

The first unit containing the unhardened radical-hardening
type resin is appropriate if it is a solid unit having a given shape,
and hardness. Viscosity, shape, and the like are not limited for
the first unit.

Further, the first unit can be made in a form containing
aggregates throughout the entire first unit.

{Second Unit)

The second unit contains a composition including a hardening
agent for the unhardened radical-hardening type resin of the first
unit (hereinafter this composition is simply referred to as a
"hardening agent composition").

Examples of the hardening agent that may be used include:
organic peroxides, e.g., hydroperoxides such as cumene peroxide,
dialkyl peroxides such as dicumyl peroxide, diacyl peroxides such
as benzoyl peroxide, ketone peroxides such as methyl ethyl ketone
peroxide, bis- (4-t-butylcyclohexyl)peroxyketals, and peroxyesters
such as t-butylperoxybenzoate; and materials obtained by diluting

those organic peroxides with organic materials such as dicyclochexyl

phthalate, or inorganic materials such as calcium carbonate and
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In the present invention, the above various hardeni ng agents can be used
singularly or as a conbination of two or nore kinds thereof. The hardening
agent conposition can further contain an additive (shape-form ng agent)
for inparting a given shape in addition to the hardening agent. Specific
exanpl esof the shape form ng additive include: polysaccharides such as
car boxynet hyl cellul ose, nethyl cellulose, guar gum |ocust bean gum
gelatin, PVA guma rabic, mcrocrystalline cellulose, anylose, and
anyl opectin; and vinyl acetate. Various additives, preferably acrylic

adhesi veslctaf sil1¥®onaie us@drokmdbheygée}ﬁé‘faeﬂﬂyg?a&bﬁes dNeppBeUeapddi tives
can be used singularly or as a conbination of two or nore Elnds t her eof .

LB&S‘SL%%‘??%QMQ%%%% AR Yy GEPRAZAHY BT b any EppEPetde
powdery terials nu erials andchi psorfl aky materials. These
filler sa’ggr? E‘Bﬁ?FﬁBgt ‘E%l%?ﬁwp?b%ﬁéﬂ? RNzl PREPFABEI Yiih ofidepBhgt h

of the second unit. The conposition can further include coloring agents, if

necessadye Mpstherehetabhere the second unit is outwardly exposed 15 and

the conposite is fornmed so as be visually observabl e, product

i denti ficati om altid ptgsentt hevén koA HecaBase! va it i hadded itdcagenaposi te

by coloration. The second unit is only required to be a phase containing a
can be used singularly or as a combination of two or more kinds
thereof.

Thehardeningagent compositioncan furthercontainanadditive
(shape-forming agent) for imparting a given shape in addition to
thehardeningagent. Specificexamplesof the shape formingadditive
include: polysaccharides such as carboxymethyl cellulose, methyl
cellulose, guar gum, locust bean gum, gelatin, PVA, gum arabic,
microcrystalline cellulose, amylose, and amylopectin; and vinyl
acetate. Various additives, preferablyacrylic adhesives, canalso
be used.

In the present invention, the above additives can be used
singularly or as a combination of two or more kinds thereof.

In addition to those, the hardening agent composition can
include an appropriate filler. Examplesofafiller include fibrous
materials, powderymaterials, granular materials, and chips or flaky
materials. These fillers can contribute to an improvement in the
moldability or strength of the second unit.

The composition can further include coloring agents, if

necessary. In the case where the second unit is outwardly exposed
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har deni ng agent (hardeni ng agent phase) , and may be in a solid or a
liquid state (a state having flowability) . In the case where the second
unit is a solid, the second unit can for exanple, beahardening agent

| ayer having the configuration of a coating filmshape constituting at

| east a part of the surface |ayer side of the first wunit. Such a second
unit may, for exanple, be a unit in which a conposition of the second unit
contai ning the hardening agent is applied or sprayed to the outer surface
of an article having a given outer surface in an outer skin shape. In the

case Whghg {he SGRKh ity ¢aRRklt Uhess ale lv%%ﬁfc?lﬁypggser@;btl%ﬁaég{){iﬁgg

| ayer side of the first unit (typically, a hardening agent ormed by
appl yi ng.a hardening_agent.conposition.to the surface of the first unit) ,
t he secgﬂangﬁ¥fcﬁsﬁgﬂegﬂb%ét%f 5 YMar ﬁﬁﬂhgﬁhﬁa@d o3RRS e8ohPalthPng
90% or nmore of the hardening agent. For exanple, the conposition

pref er aBPYPedhtdi BE 203PB3tiqBi ght or nore and 60% by wei ght or |ess
(preferably about 35% by weight) of a hardening agent (preferably a

per oxi de- typeBhéasammdmniagdnt oalghragubesdoyd bpear phade) cobthiniypgwei ght
or nore and 3.0% by weight or less (preferably 2% by weight or less) of a

mol di NghapAERTHE! addh€f @ik oh i agerANndQWY DY anal GhY 198 TP 5879 988% by
16 weight or |ess (preferablyabout 63% by weight) of a filler (preferably

cal cium s dnatehee (MM halibbX Ogard ALLONAN M FLRTROde THEA ERE UNi !

and the second unit are subs antlaFIy I solate
secondunit is a solid, the secondunit can for example, be a hardening
agent layer having the configuration of a coating film shape
constituting at least a part of the surface layer side of the first
unit. Such a second unit may, for example, be a unit in which a
composition of the second unit containing the hardening agent is
applied or sprayed to the outer surface of an article having a given
outer surface in an outer skin shape.

In the case where the second unit constitutes at least a part
of the surface layer side of the first unit (typically, a hardening
agent phase formed by applying a hardening agent composition to
the surface of the first unit), the second unit can be made of a
hardening agent composition containing 90% or more of the hardening
agent. For example, the composition preferably contains 20% by
weight or more and 60% by weight or less (preferably about 35% by
weight) of a hardening agent {(preferably a peroxide-type hardening
agent such as benzoyl peroxide), 0.1% by weight or more and 3.0%
by weight or less (preferably 2% by weight or less) of a molding

material (preferably PVA), and 40% by weight or more and 80% by
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fromeach other in a conposite for fixing a stationary elenment in order to
mai ntai n hardening reactivity ability until the u nhardened radical
-hardening type resin and the hardeni ng agent are required tobeused The
contact portion between the first unit and the second wunit is preferably
provided with a hardened radical -hardening type resin layer. Particularly
preferably, the radical -hardening type resin layer in the first unit is a
har dened resin | ayer. The hardened resin |ayer is provided on the surfaces
at which the first unit and the second unit contact one anot her,

preferabgy%he%ﬂﬂggéﬁ$£é§e§&ﬁi9§§oﬁ%éf#bﬁhé§%ﬂEPUf PP e (Fggkgfkﬁé?r can

be formed by applying the hardening agent™to e surface 0 unit
and harggggﬁg tQS §u5fgc side of the first unit after the initial
formati6n ot PheltFPEREGAIt. The first unit and the second unit are
preferably conbined  such that the unhardened radical -hardening type
resin i AMERReF; £of FixinggfkatippasynEdemsndth t he hardening agent in the
second unit and the radical -hardening type resin is well hardened. To
achi eve thisTherfisxsnphét dmd thecoadondiun itaar besylrsnsmteich i1y asotatiedg
film shape constituting at |east a part, preferably a major part, and

nore pretenhadayh Sdisdrild al bympbeieBt 62 PRking o st iVHICR18M@ 1 {nof
the first unit. Fig. 1 illustrates the enbodi nent of the nmenber for fixing

a stat | 9PaLY & RIBALa 1 h A ddrddPrOBEPEG: LyidbiG Y Lhet 1 VIR dhAERheRRGWN TN
radical-hardening type resin and the hardening agent are required
tobeused. The contactportionbetween the firstunit and the second
unit is preferably provided with a hardened radical-hardening type
resin layer. Particularly preferably, the radical-hardening type
resin layer in the first unit is a hardened resin layer.

The hardened resin layer is provided on the surfaces at which
the first unit and the second unit contact one another, preferably
on the entire surface of the first unit. Such a resin layer can
be formed by applying the hardening agent to the surface of the
first unit and hardening the surface side of the first unit after
the initial formation of the first unit.

The first unit and the second unit are preferably combined
such that the unhardened radical-hardening type resin in the first
unit directly contacts with the hardening agent in the second unit
and the radical-hardening type resin is well hardened. To achieve
this for example, the second unit can be provided in a coating film
shape constituting at least a part, preferably a major part, and

more preferably substantially the entire part, of the surface side
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1, the first unit 2 has a rod shape, and the second unit 4 has an outer
skin shape covering at |least a portion or the entire outer surface of the
rod shape material. Therefore a rod shape appears as the whole fixing
menber. In the fixing nenber of such an enbodinent, it can be established
that the first unit constitutes a core portion. Further, it can be
establi shed that the second unit includes the hardening agent phase
constituting at least a part of the surface |ayer side of the first unit.
According to such an enbodi ment the preferable quantitative ratio between
t he unhafdthedfiradi uvalit-hardening type resin and the hardening agent is
readily obtained. Further, it is relatively easy to secure uniform m xing

in breakage ofighel fixiugt FErderchSemsuiistatl i het ARMGY iEpG Elﬂﬁ'ﬁ}fe_ of
the rod shaped material to coincide with the size of generally useé I Xi ng
menber s h terial can be used as a fixing nenber as is. For
exanple? 5?ﬁ5£§§%§2_§£§@?§§3| area can be about 0.1 to 28 CVM2 and the

|l ength can b

£ 5 to. 500 mm enerallyh?o to 60 nm. The above first
embodi nent i s Futt 1%‘3(&%’%&%‘9‘6 heokbe fifse FBRRSLMERE £hoMRgig Fig.
stationary elenent including a conbination of the core portion and the
har deni hg B rfipHade s 2 &asi gured aBappovand jthe senerfd aindrit 4t has ahe
core portion be a solid unit having a given shape and hardness. Viscosity,
shape, ocuabhertdleiniKempe ecconodringridtedeadtefachalityont be eheecep@ireoButsr
provided with a shape retention ability or a strength capabl e of
surface of the rod shape material. Therefore a rod shape appears
as thewholefixingmember. Inthe fixingmember of suchanembodiment,
it canbe established that the first unit constitutes a core portion.
Further, it can be established that the second unit includes the
hardening agent phase constituting at least a part of the surface
layer side of the first unit.

According to such an embodiment the preferable quantitative
ratio between the unhardened radical-hardening type resin and the
hardening agent is readily obtained. Further, it isrelatively easy
to secure uniform mixing in breakage of the fixing member. By
substantially configuring the size of the rod shaped material to
coincide with the size of generally used fixing members, the rod
shaped material can be used as a fixing member as is. For example,
the cross-sectional area can be about 0.1 to 28 cm? and the length
can be 5 to 500 mm (generally 50 to 60 mm).

The above first embodiment is further explained below.

In the member for fixing a stationary element including a

combination of the core portion and the hardening agent phase
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mai nt ai ni ng the shape of the core portion itself. Exanples of specific
shapes include a rod shape and spherical shape, and indefinite shape. The
har deni ng agent phase is not particularly limted inits present form The
phase is preferably an outer skin covering the surface of the core portion
and is nore preferably an outer skin covering alnost the entire outer
surface of the core portion. In the association wth aggregates, the core
portion can be formed so as to incorporate the aggregates in the center of
the core portion in addition to an enbodi nent containing the aggregates

t hrougheshfigereat 4scaseve, Pk ti Pvud il didn d ivHal9 tHRRerObol28 o BaeRt
I nvention, the hardenlng agent is preferably in an anount of 1 to 70% by

wei ght Qagf& 08 ! Ry YEL IR o PLehEngL) Lialha2hnlllL !, vhLcble BIPURL LS | 05

than 1% by melg ant ©of har enirng agent i'S a
sufficien d state of the I cal -hardeni ng type resin nmay not be
obt ai ne?iné pﬁ‘ ﬁoﬁ‘ﬁ'te 0% defdn f@?%dby RStk % LY pr'dbst eTRTE SPPFELPR 28

result in the nDIdab|I|ty or strength of the hardened resin. Mre

prefer aBFYViEnd WhElchi ThARgyEIRtantoan abd LGy @r3eYstpnashghapabid ofi s

range is particularly preferable with a 19 peroxide- type hardeni ng agent

such asmapebabyingetbri dbapBurithethe ddree haoxeivmgi agebf . anbxawpies of

preferably 1 to 10% by wei ght based wupon the wei ght of the unhardened

radi cal speei fledi BHap¥BRe iRIivle (d NEb&dsREpECAGId HHBIUEI Sdhape, and
indefinite shape.

The hardening agent phase is not particularly limited in its
present form. The phase is preferably an outer skin covering the
surface of the core portion and is more preferably an outer skin
covering almost the entire outer surface of the core portion.

In the association with aggregates, the core portion can be
formed so as to incorporate the aggregates in the center of the
core portion in addition to an embodiment containing the aggregates
throughout the entire core portion.

In the fixing member of the present invention, the hardening
agent is preferably in an amount of 1 to 70% by weight based on
the weight of the entire first unit. If the amount is less than
1% by weight, the amount of the hardening agent is so small that
a sufficient hardened state of the radical-hardening type resin
may not be obtained. If the amount exceeds 70% by weight, a problem
is liable to result in the moldability or strength of the hardened

resin. More preferably, the hardening agent amount is 10 to 30%

by weight, and this range is particularly preferable with a
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A fixing menber 91 shown in Fig. 2 (A) and Fig. 2 (B) is of a formin
which a plurality of fixing nmenbers 91a (corresponding to one perforation)
are separably united in one body. The connection formis not particularly
limted, and it is possible to enploy the formin which the fixing nenbers
9la are provided with a division part 96 and can be easily separated when
i n use. The fixing menber 91 shown in Fig. 2(A) has rod shape fixing
menbers 9l1a arranged together horizontally, and has respective division
parts 96 between the fixing nenbers 91a. The fixing nenber 91 shown in

Fig. 2 f8roxideotypeldradnindiagrd0dushapshdd 2dyg 52 91p, PeMer,
division parts 96 along a |l engthwi se direction, "and separabl e or

respect | L Xl cQnn i n.tan Such.a, fixin

member t%% }llgsf%éf&%n%r g er%&%‘éo%éﬁ:g?ﬁ gg??%%gg% lsu%?a?@% S¥m ESERE §?ﬁ§d
menbers _used in |arge nunbers. In the fixing nmenber of such a form the
por t i on"PRRt hBeyWELH yOQﬁéaﬁquqﬂQQQQﬁﬂhr 16t drridrning etpert F8AiANd
the hardeni ng agent phase contact wth each other, contains the hardened
radi cal (1nglueinggregpeivesnpnomeeshar dened radical -hardening type resin
Is a product resulting fromthe reaction between the wunhardened radical

- har deni ng t ymef ieid nigmbddie 9a06RoRar thonignd2 tAe 4ved deij n@ (2 ageBE an the
har deni ng agent phase. A phase (bondi ng phase) containing such a hardened

radi cal £oRar deRmeEH gp?mggh@tysof Of {thg l&}’e'rrrna%ﬂnésgitlﬁg (EB‘EaQ%Qﬁﬁﬁﬂgnﬁgent

to the surface |l ayer of the core portion; e hardening ag
pr esento&é%écﬂeatsi%’g)a%%el g gérably united in one body. The connection

form is not particularly limited, and it is possible to employ the
form in which the fixing members 9l1a are provided with a division
part 96 and can be easily separated when in use. The fixing member
91 shown in Fig. 2(A) has rod shape fixing members 9la arranged
together horizontally, and has respective division parts 96 between
the fixing members 9l1a. The fixing member 91 shown in Fig. 2(B)
is of a form in which rod shaped fixing members 9l1a have division
parts 96 along a lengthwise direction, and separable or respective
fixing members 9l1a are connected in tandem. Such a fixing member
91 is of a preferable distribution and supply form for fixing members
used in large numbers.

In the fixing member of sucha form, theportionin thevicinity
of the interface, at which the core portion and the hardening agent
phase contact with each other, contains the hardened
radical-hardening type resin. The hardened radical-hardening type
resinis a product resulting from the reaction between the unhardened

radical-hardening type resin in the core portion and the hardening
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side of the core portion; placing the unhardened radi cal -hardening type
resin in the core portion in contact with the hardening agent; and
reacting the unhardened radical -hardening type resin with the hardening
agent at such a contact site. Therefore, the present form of the phase is
not particularly specified. The isolation state in the fixing nenber of
this formis secured by the hardened radical -hardening type resin forned
in the vicinity of the interface between the core portion and the

har deni ng agent phase. AS shown in Figs. 2, in the menber 91 for fixing a

st at i onagynt eligmaite Ohatdesihgr BgeRrO\HHIAE W t B L@ s@OT @ diiidPNpRALe] he
har deni ng agent phase, a part of the nenber can be provided mntﬁ a

di vi si o ' p f ) a | Vi baodies (fi xing
ooy 2372916168 0 PRl Rl PL8L00, e Leas sl el S R HEEnth
Such a division portion_96 may be a brittle %ortion that tends to receive

a more 2Yr &R e bardeniodeAEEntEbr Ehe fitetaqed avgn P bhepseEeon

can be a brittle portion which can easily be broken by hand, or which can
be sepaP@X elonr Makdimouthe hanslendnanpbentiyresgmt piloggarhé mpadiaceol aver

exterior with an appropriate device. Such a division portion 96 can take
vari oussfde ref. thercexapplreicnhepPicsrgtiltnanhhardenel theidaxi ngraenbey may
be formed snmaller than that of the circunference in the boundary part to

be di vigpgle reditrel Aadh & Hobe ﬁoggPéﬁsﬁﬁgoBQ%%itoﬂiFﬂ ﬁﬁ?hﬁ?ﬁgﬁiggf dgbhpe nay

be forned. Further, a depressed portion or the Iike I1s forme or

and reacting the unhardened radical-hardening type resin with the
hardening agent at such a contact site. Therefore, the present form
of the phase is not particularly specified.

The isclation state in the fixing member of this form is secured
by the hardened radical-hardening type resin formed in the vicinity
of the interface between the core portion and the hardening agent
phase.

As shown in Figs. 2, in the member 91 for fixing a staticnary
element of this form, providedwith the coreportion and the hardening
agent phase, a part of the member can be provided with a division
portion 96 capable of forming at least two divided bodies{fixing
members %91a), each having a core portion and a hardening agent phase.
Such a division portion 96 may be a brittle portion that tends to
receive a more stress than the circumference. For example, the
division portion can be a brittle portion which can easily be broken
by hand, or which can be separated or fractured, for example, by
applying an impact to the exterior with an appropriate device. Such

a division portion 96 can take various forms. For example, the
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accommodating the device for applying an inpact. If necessary, any form

suitable for use as a division can be enployed. In the case where the
division portion 96 is of a depressed shape, it is preferable that the

deepest part of the depressed portion reach the core portion. The division

portion is broken and divided prior to the use of the fixing nenber.

addition to this, the division portion allows the easy disintegration of

the fixing menber by an anchor such as a bolt when inserting a fixing
menber provided with a division portion into a fixing hole. That is,

this cogétgisRdl Ured BE €h¥ifSihdhg REhbePmERBd FBERYE érhselﬁéé't%ta%g{:ﬂ&ton
ability of the fixing nenber or the mxing ability of the resin and the

hardenlgg qgﬁpt Jﬁbdﬁ%eﬂg@?er§gle Bhateé?ﬁ daygfkfegfartlﬁn &?T?é d at a

site and in ape I'nten ed 10 |nprov
m xi ng f %Pertg For thjs reason, the division portion is preferab
const i totBEERRELpF

the brittle portions be provided so as to be capable of dividing the
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fixing herhed. | furtthert uraldeyressedrrdonboml engtlze | Bike hive sEormdedetoron.
In particular, in a fixing nmenber of this form it is preferable that the
har deni axgc sxgeddia 8y ttheb@et Ve &) dreb bl yOhg M empadt (0% 22 saRirght agy | ess

to the weight of the core portion. If the anount is |less than 1% by
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har dened state of the radical -hardening type resin I's not obta

t he amoun s .70% b 18956 t he

re tﬁe ilvisionporti is of a depressed shape, it ispreferable
that the deepest part of the depressed portion reach the coreportion.
The division portion is broken and divided prior to the use of the
fixing member. In addition to this, the division portion allows
the easy disintegration of the fixing member by an anchor such as
abolt when insertinga fixing member providedwithadivisionportion
into a fixing hole. That is, in this configuration, the division
portion can improve the disintegrationlability of the fixing member
or the mixing ability of the resin and the hardening agent. It is
preferable that the division portion be formed at a site and in
a shape intended to improve the disintegration ability and mixing
property. For this reason, the division portion is preferably
constitutedofapluralityvofbrittleportions. Itismorepreferable
that the brittle portions ke provided so as to be capable of dividing
the fixing member into a plurality of portions along a lengthwise
direction.

Inparticular, ina fixing member of this form, it ispreferable

that the hardening agent amount be 1% by weight or more and 70%
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fixing menber is liable to experience problens with the noldability or
strength of the hardened resin. Mre preferably, the amount is 1% by

wei ght or nore and 20% by weight or less to the weight of the core
portion, This range is particularly preferable in a peroxide-type

har deni ng agent such as benzoyl peroxide. Further, it is preferable that
the wei ght of the hardening agent be 1% by weight or nore and 30% by

wei ght or less to the weight of the unhardened radical-hardening type
resin (including reactive nmononers). (Conposite-Form ng Method) Conposite

formati gy ¢w&i oW fXRkakned ¥ %‘?LQQQSSEVM %otljéepof:tgéh upir’rfec}:%%f ahBgngecond

unit are each solid. In this case a conposite ¢an be fo ter g|V|ng

one uni ¢3S Ranar EERE L St (Rte AR UL e AR TR Thanedde of

the conposite formas shown in 1 in which the first unit is present
i nsi de BRaEhd w&hf@l%%vérhardwcg isteateu it the spdircaddhprdamndagceyprand
then the other unit is applied. Specifically, the conposite can be

obt ai nedebyn el wohgobthinedsi dE whid amounitglexexedssi7or byl dedgher, e@hber
nmol di ng nmet hods; in sonme cases, cutting and/or renolding the resulting
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corrp03|t|on so as to constitute an outer skin side unit. The outer KI n
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1% by weight or more and 20% by weight or less to the weight of
the core portion. This range is particularly preferable in a
peroxide-type hardening agent such as benzoyl peroxide. Further,
it is preferable that the weight of the hardening agent be 1% by
weight ormore and 30% by weight or less to the weight of the unhardened
radical-hardening type resin (including reactive monomers).
{Composite-Forming Method)

Composite formation is now explained as the case where the
first unit and the second unit are each solid. In this case, a
composite can be formed after giving a given shape, or a composite
can be formed by applying a composition of one unit of solidmaterials
to the other unit.

For example, in the case of the composite form as shown in
Fig. 1 in which the first unit is present inside of the fixing member,
the first unit is obtained in advance, and then the other unit is
applied. Specifically, the composite can be obtained by: molding
the inside unit through extrusion molding or other molding methods;

in some cases, cutting and/or remolding the resulting molding to
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or spraying is enployed, a conposition having an appropriate |evel of
flowability 1is used. If inmersion is enployed, a conposition having a
medi um suitable for being added is used. It is particularly preferable for
the conposition for the outer skin side unit to have sone degree of
adhesi on, and such a conposition can include various adhesives, preferably
acrylic adhesives. The conposition of the outer skin side unit applied to
the inside unit is generally dried; if necessary, heated or the |ike; and
then integrally bonded. Next, an explanation is given for other nethods of
pr oduci aglessi fakf ogmimndeme ohsasf ard pabsequbAtty appaviidrea Wolp od iftiibht

unit as the core portion, and a second unit as a hardeni ng agent phase

constitgbi 89 86 ¢ABStituPardn Yurldie skynf a¢ge! si €si
portion. Fig. 3 and Flig. 4 iDTIJlstratSe t wo Eieng%{?gf rr%&(;ﬁdlséét}ggd%qnaglgfher

product g0, NEL, géit#&nt$ﬁ? q$d . k.t Ls.pref raq%e t hat .t he hardeni ng
agent o? thé radrcal - hard‘gnrpaﬁ% C'y%ée FESERE PR AITh &F €38ty 2RPRAEE of
a conpo itLon cont ai ni n anunhar denedr adi cal -hardening type resin, and
t her eaf F8r tRe RYESE e Yy SBeddnsiget welkonfy P leacddr gPaging such
a shape-giving step, that is, the step of supplying 24 the hardeni ng agent
conposi PFoFPAAY e isuphpéeyefl. theompasditdemeavindi amlapohanrddr ey 1eypd
resin conposition (nmolding precursor) prior tomoldin g and then nolding
the conpbsfléwabinicpnpssisedf orn demeesddn afs thple9ea,par tbapoandibhe
har deni ng agent phase can obtai ned at
having a medium suitable for being added is used. It isparticularly
preferable for the composition for the outer skin side unit to have
some degree of adhesion, and such a composition can include various
adhesives, preferably acrylic adhesives.
The composition of the outer skin side unit applied to the
inside unit is generally dried; if necessary, heated or the like;
and then integrally bonded.
Next, an explanation is given for other methods of producing
a fixing member of a form particularly provided with a first unit
as the core portion, and a second unit as a hardening agent phase
constituting at least a part of the surface layer side of the core
portion. Fig. 3 and Fig. 4 illustrate two kinds of methods used
as other production methods.
In these methods, it is preferable that the hardening agent
of the radical-hardening type resin be supplied to the surface of
acompositioncontaininganunhardenedradical-hardening typeresin,

and thereafter a given shape be provided to the composition.

According to such a shape-giving step, that is, the step of supplying
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once W thout additional processing. Further, an arbitrary shape can be
given to the fixing nenber. To obtain the core portion, it is preferable to
use an unhardened resin conposition blended for nolding as descri bed
above. An unhardened conposition containing a nolding agent is
particularly preferablyused. The conposition may contain a nmedi um such as
water for giving an appropriate |level of flowability or the like, prior
to nmol di ng. Various conponents of the conposition are m xed and kneaded to
prepare an unhardened resin conposition. Prior to giving a shape to this

unhar depgré hi £8401 £ BRS¢ | Wipddi f SorPMeS HraPlsS ird \s'fd hel gghtﬁgaeﬁéht Ion

Into an appropriate size. That is, it is preferable I Vi

COVPOBI niities accordl ta.t.he fin forn1of the fixing
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formin which a plurality of fixing nenbers are separably connected) The
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if the conposition having an appropriately increased viscosity can be

di vi dedof Tiee fapmm eortiencenmgdothei bardén eng ddgersi whase wan pathiaedaaty
limted. The divided conposition nmay have an indefinite shape or 25 may
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preferably does not have the final shape. Further, the surface nay be

adhesi v, Mpef I ning reactivity, strength, or the
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Toobtainthe coreportion, itispreferable touseanunhardened
resin composition blended for molding as described above. An
unhardened composition containing a molding agent is particularly
preferably used. The composition may contain a medium such as water
for giving an appropriate level of flowability or the like, prior
to molding.

Various components of the composition are mixed and kneaded
to prepare an unhardened resin composition. Prior togiving a shape
to this unhardened resin composition, it is preferable to divide
the composition into an appropriate size. That is, it is preferable
to divide the composition into quantities according to the final
form of the fixing member or the final packaging form of the fixing
member (for example, a form in which a plurality of fixing members
are separably connected). The division means is not particularly
limited, and any means can be employed if the composition having
an appropriately increased viscosity can be divided.

The form of the compositionafter division is not particularly

limited. The divided composition may have an indefinite shape or
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it is preferable for the unhardened resin conposition to have as |ow as
possi bl e content of a shape-retaining agent or the like. Therefore, the
unhardened resin conposition introduced in the supply step of the

har deni ng agent conposition preferably has viscoelasticity or |evel
flowability which allows plastic deformation due to a small externa

force.

In other words, it is preferable that such a conposition have

vi scoel asticity or level of f lowability to an extent such that the

conposition does not cause

even ifmap @siver nalpaft DE€Par obhapee chhan ddwe Piredek st Nedrfie 06 v ded
appl i edby the conpletion of the surf ace hardeni ng by supplying the
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t he surface of the unhardened resin conposition, prior to final
mol di ngiEnbs dbref praole stey the sirhmppldred widdim comppedittiionn t26haeet asni ng

the hardening agent f or the unhardened radical -hardening type resin.
The conpesi &kopossiplef ebabkitsupPhi SHape-+BeatAthiCagsHEf 8eetAl 1hRe.
unhardened resin conposition. The supply nethod is not particularly

1 m t edpnePe 2¥ B9t BIPE A A9 ed rBR A% onffod N8 dd K&t roduced in the supply

s-tep of the hardening agent composition preferably has
viscoelasticity or level of flowability which allows plastic
deformation due to a small external force. In other words, it is
preferable that such a composition have viscoelasticity or level
of flowability to an extent such that the composition does not cause
plastic deformation and can retain its shape even if an external
forceofmore than thepredetermined forceisappliedby thecompletion
of the surface hardening by supplying the hardening agent composition
to the composition. Viscoelasticity or flowé.bility of the
unhardened resin composition varies depending on the shape or the
molding means used.

For example, division of the unhardened resin composition into
a specific quantity can be conducted by extruding or discharging
the composition to form a continuous body having a specific cross
sectional shape, and then cutting the same into a given length.

Next, the surface of the unhardened resin composition, prior

to final molding (molding precursor), is suppliedwith a composition
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can appropriately be selected and enpl oyed. Thus, by supplying the

har deni ng agent conposition to the surface of the unhardened resin
conposition, a hardening reaction of the unhardened radical -hardening
resin and the hardeni ng agent occurs on the surface of the unhardened
resin conmposition to form a radical-hardening type resin. The hardening
agent-containing conposition is integrally well bonded to the surface of
t heunhardened resin conposition by this hardened radical - hardening type
resin. At the same tinme, this hardened | ayer can maintain the hardening

reacti vebytQinihg vHERs H€8€0ng hadnGa or RALARMHAWENRErhASER1 PhESEBh 1 nNSi de
of the fixing nenber. Further, by supplying the hardeni ng agent conpoSition
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of viscoel asti ci or flowability,, a specific shape can be mai ntained.
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conposition to the wunhardened resin conposition, a desired shape is given
usi ng vaet pas tileagargivi i tadhns SpAaving . spmeadine, dibpinghaderedikeesin
conposition and the hardening agent conposition are integrally bonded

t oget hetan Thpsrepabheslq bpel delle@¥edar ahal empibxeag nenber) to be obtained
at one time. It is not necessary that the production of the fixing nenber

be conpl et ed &l t@pegﬁ'ﬁﬁyyy%gtgalﬁ%@@eﬁrﬁae%%\ggréam gggghheo the

har deni ng agent conposition. Inal fixing ne can tai ne

surface of the unhardened resin composition, a hardening reaction
of the unhardened radical-hardening resin and the hardening agent
occurs on the surface of the unhardened resin composition to form
a radical-hardening type resin. The hardening agent-containing
compositionisintegrallywell bondedtothe surfaceof theunhardened
resin composition by this hardened radical-hardening type resin.
At the same time, this hardened layer can maintain the hardening
reactivity of the unhardened radical-hardening type resin present
inside of the fixing member.

Further, by supplying the hardening agent composition to the
unhardened resin composition before molding, even if the resin
composition is an unhardened resin composition provided with some
amount of viscoelasticity or flowability, a specific shape can be
maintained. Therefore, according to this method, after supplying
the hardening agent composition to the unhardened resin composition,
a degsired shape is given using various shape-giving means. At the
same time, the unhardened resin composition and the hardening agent

composition are integrally bonded together. This enables a molded
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such that materials corresponding to the sizes of a plurality of fixing
menbers are nol ded at one tinme, and then are divided by appropriate neans.
In this situation, it is preferable to supply the hardening agent
conposition again to a newy exposed site of the unhardened resin
conposition exposed by the division. Further, after nolding, it is
preferable to conduct a drying step by |eaving the conposition to stand
for a period of time, actively blowing air, and/or heating. Such a drying
step can al so serve as a hardening step in which a hardening reaction

si mul t aaeoislly (pfiréagdmembdriyl tonbeebptadfphehesonBy tpmacti ci ng such
drying and/or heating, the shape can be stabilized. Further, a hard
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conposition to the obtained nolded artic ardeni ng age

in this I ontains a_.large.gomount. of t mol di .agen

rel ativlég?%&{'%g%é a%)ﬂ%ﬁ]}itdarn ening waléglnﬁoéaﬁggdﬁh%ﬂ%?)g e B :]T%H' ,ti"ﬁe
formof_ the hardening agent supplied in this case is not particularly
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har deni ng agent conposition can be -used. Use of the liquid hardening
agent 8wvahothatomateridls atesresponding tBf file evitzesupd p peulradisychfas 28
di pping, imrersion, or |liquid spraying. Various nmethods can be enpl oyed as
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suppl ying the hardening agent conposition, is rolling conpaction, press
ol di NgapPfobpPate means. 1In this situation, it is preferable to supply
the hardening agent composition again to a newly exposed site of
the unhardened resin composition exposed by the division.
Further, after molding, it is preferable to conduct a drying
stepby leaving the compositiontostand foraperiodof time, actively
blowing air, and/or heating. Such a drying step can also serve as
a hardening step in which a hardening reaction simultaneocusly
proceeds andultimately completes. Bypracticingsuchdryingand/or
heating, the shape can be stabilized.
Further, a hard hardening agent phase can be given by supplying
the hardening agent composition to the obtained molded article.
The hardening agent supplied in this case preferably contains a
large amount of the molding agent relative to that of the hardening
agent already supplied. Further, the form of the hardening agent
supplied in this case is not particularlylimited. However, because
the core portion is already molded, a liquid hardening agent

composition can be used. Use of the liquid hardening agent

composition facilitates use of an efficient supply method such as
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i ke. Although nolding can be carried out imediately after supplying the
har deni ng agent conposition or while supplying the hardening agent
conposition, after supplying the hardening agent conposition the resultant
can be left to stand for a certain tine period to allow hardening to
proceed to a certain extent, and then the resultant can be supplied to a
shape-giving step. For exanple, the step shown in Fig. 3 is a state of
supplying the hardening resin conposition to the surface of the u
nhardened resin conposition. A precursor 102, before nolding, is conveyed
whi | e bdippingt aimdewstihna oonlégeid apdaydngassed through a press site
104 formed with a clearance having a given size, thereby nolding into a

pi llar- shapedabooys Méno@d dh Be @m(Ab PR LEE spliUS i Bmbl ol A meWRBBET 1S
obt ai ned provided with a core portion and a hardening agent l|layer. The

nmol di n | 438,14 Lot £ C ralli e cess,. but
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unhardened . resin ggg?osition %82 i s arranged between rotating two nol ding
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surfaces face each other, and the conposition is held between the rotating
rol | ersliked aritheugh enghiineg bepng ot aardiedhousbyimmediiaelheafter
conposition 29 202. During nolding, by supplying a hardeni ng agent
conposi supply266 tbetlerdeningagdnt Manmonpnoisid ican whide thepsytinhacenef the
conposition 202, heldbetween the rotating rollers 204, is solidified. As
a resul har@efihfadgéNePesnpdd stish| tafied istighd yIBIP/heCRArB8ning agent
composition the resultant can be left to stand for a certain time
period to allow hardening to proceed to a certain extent, and then
the resultant can be supplied to a shape-giving step.
For example, the step shown in Fig. 3 is a state of supplying
the hardening resin composition to the surface of the unhardened
resin composition. A precursor 102, before molding, is conveyed
while being rotated with a conveyer, and is passed through a press
site 104 formed with a clearance having a given size, thereby molding
intoapillar-shapedbody 106 havingagivendiameter. Thus, afixing
member is obtained provided with a core portion and a hardening
agent layer. The molding method is not limited to such a rolling
compaction process, but general press molding can also be employed.
In a step shown in Fig. 4, an unhardened resin composition
202 is arranged between rotating two molding rollers 204 which are
arranged such that the respective peripheral surfaces face each

other, and the composition is held between the rotating rollers

204 at the site while being rotated, thereby molding the composition
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The nolding rollers 204 each preferably have a nearly circula
ar cross section. If the rollers each have a nearly circular or
ar cross section, columar nmaterial can easily be obtained.

met hod, the conposition 202 is gradually extended along the ax
ion of the rotating rollers 204. Therefore, according to this
the first unit or fixing nmenber nay be obtained having a

tent size (in many cases, corresponding to a length) At the sane

the cross- section is also consistent. As a result, the first u
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extending extrem't

circular or circular cross section, columnar material can easily
be obtained.

In thismethod, the composition 202 isgradually extendedalong
the axial direction of the rotating rollers 204. Therefore,
according to this method, the first unit or fixing member may be
obtained having a consistent size (in many cases, corresponding
toalength). At thesametime, thecross-sectionisalsoconsistent.
As a result, the first unit or fixing member may be obtained having
a uniform shape as a whole,

The supply period or supply site of the hardening agent
composition 206 is not particularly limited, but it is preferable
that the hardening agent composition 206 be supplied to a mainly
peripheral surface along the axial direction of rollers 204 of the
composition 202 in an initial stage of the molding step. In other
words, it is preferable that the hardening agent composition 206
is not supplied to both extending extremities. Thereafter, when
the composition 202 has a nearly desired length, or when the

composition 202 is extended to a certain extent which is shorter
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the extremty position and shape can be controlled. In this nethod,
shi el ding nenbers 208 are arranged at both ends al ong the extending
direction of the conposition. That is, the nenbers 208 are positioned at
sites corresponding to the bottomand top of a solumar body having a
desired size so that the extendi ng conposition contacts wth the nenbers
208 and dies bit extend any further. The shielding nenber 208 may
determ ne the size ( in many cases, length) of a shape of the conposition
to be nolded, and can also give a shape to the extremties of the

conposi thapn the desiredslengbh, t beeshapdenbhgt Agenbntanpobhation 2N6 is
particul ar, after applying the hardening agent 206 to the extended
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effectively manipulated by contacting the extremties with the shielding
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control the extension of the extremiies of onposi tion

nol ded, on at.the final stage .of a | di, step, but also fromthe
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suppl yi ng the hardeni ng agent conposition to the nolding precursor as
nent i ontlde SXFremigacRagitipRant gharescapiregonkral dedt elmithisy mephod,
application of the hardening 31 agent conposition, noldability is
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brittle portion,

at sites corresponding to the bottom and top of a solumnar body
having a desired size so that the extending composition contacts
with the members 208 and dies bit extend any further. The shielding
member 208 may determine the size { in many cases, length) of a
shape of the composition to be molded, and can also give a shape
to the extremities of the composition 202 as a result of the shape
of the contact faces. In particular, after applying the hardening
agent 206 to the extended extremities, the length and extremity
shape of the composition 202 can effectively manipulated by
contacting the extremities with the shielding members 208. The
shielding members 208 may appropriately be used to control the
extension of the extremities of the composition 202 being molded,
not only at the final stage of a molding step, but also from the
initial stage or in a part of the molding step.

According to the method of supplying the hardening agent

composition to the molding precursor as mentioned above, because

the shape is formed in a state after the application of the hardening
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such as a depressed portion, which can divide the fixing nenber, can be
easily fornmed. Additionally, a formcan be enpl oyed of separably
connecting a plurality of fixing nmenbers. The connection formis not
particularly limted. For exanple, as shown in Fig. 2(A), the fixing
menber can be in a formin which pillar-shaped bodies having the sane size
are arranged to al so have the sane length. |In this case, the division
portion 96, capable of separating into each pillar-shaped body, is forned
bet ween the adjacent pillar-formng sites. Further, as shown in Fig. 2 (B)

, the fagény coRPBSLtEaA, Pd1MadiNAP W ChnpasvEs . di ¥ioded 1l ONFed H6n,
| engthwi se direction. When giving a shape, If necessary the tenperature of

c ! v sary the i
my bo Cont ToT o See Saaeay P2 Aaes. (15, ARGRRRRRY  QHRRRNRRRRE Ton

It is preferable to hegat t tenperature to such an_extent that the
har deni P redtt 1o Pof P‘?’ff@@‘%oﬁ‘?ﬁc’i@%n"@a‘ﬁ Hhe 2Rk} E7 of BHLRT | ReppRr c Rt of

retardi ng the speed of the hardening reaction, the conposition is cooled
to a t eI &0 ehe funf@arefidrtdmrediht (Fflor ekandeai mybréstieaporaiome

I nhi bited. The nol ded article having a shape thus forned can be used as 32
i s as assddckiayg areldparesafed porpriesenwhirnherhinodivodet bRe haf dend NGemBgENt
conposition can be further supplied to the surface thereof to be used as

the fixidig pENbLEi oy EBemBECSCREQL PYSALL PP, BUELRRN carPXbf Ut AR Y6 Y

unhardened resin conposition to the surface of
separably connecting a plurality of fixing members. The connection
form is not particularly limited. For example, as shown in Fig.
2(A), the fixing member can be in a form in which pillar-shaped
bodies having the same size are arranged to also have the same length.
In this case, the division portion 96, capable of separating into
each pillar-shaped body, is formed between the adjacent
pillar-forming sites. Further, ag shown in Fig. 2(B), the fixing
member can be in a form which can be divided along the lengthwise
direction.

When giving a shape, if necessary the temperature of the
unhardened resin composition and/or the hardening agent composition
may be controlled. 1In the case of rapidly speeding the hardening
reaction, it is preferable to heat to a temperature to such an extent
that the hardening reaction of the connection can be accelerated.
In the case of retarding the speed of the hardening reaction, the
composition is cooled to a temperature to such an extent that the

hardening reaction can be inhibited.

The molded article having a shape thus formed can be used as
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the nol ded article, and then applying another coating of the hardening
agent conposition, a lamnate structure may be forned of the unhardened
resin conposition phase and the hardeni ng agent phase. In each of the above
conposite formation nmethods, the first wunit and the second unit contact

wi th each other. By contacting, a hardening reaction of the radical
-hardening type resin contained in the first unit occurs at a contact site
(including bonding site) of the first unit and the second unit. As a
result, a hardened radical -hardening type resin layer is forned at the
cont actisia®.a Thieirg dwsber rodsithe pyesecmiy ingesepanat okychenrardanihe
outer surface of the first unit prior to the conposite formation step.

Al t er naagaet yeomes hed siend 41 Hee Tut dridiels updl i@ ter eRd BureHpB! Yhogeokhe
unhardened resin conposition to the surface of the second unit. As

expl ai negl yabayea 40y £3£iha MRS OF PR ARSnd R EETbn UNkrchO2,

unhardened resin conpositio t he he'sécond "~ Un

t he hardeqiqggﬁ%ﬁgt coq¥ositio for the second ynit, which formthe

struct fPhI°% RGNS 1R %ge%r?&elﬁl CRTRAGHGIGR 6 thei AYTARABEPS for
fixing a stationary el enent;, and the process for producing the fixing
nenber . thpBot ARARG tistiiserand thae aprdydma 3neidie Y epat ingodilkebavieniag a
solid first unit containing the unhardened radical -hardening type resin.
As a resgent themposntvénhi oral lyminate spersclueecantyni ber fb@medt RkeE the

radi cal - hardening type resin and a filling operation for the container can
be el i nimigd dendy rdl in icdOWPRsi@AonShhHEEUSRE BlEMHdRning agent phase.

In each of the above composite formation methods, the first
unit and the second unit contact with each other. By contacting,

a hardening reaction of the radical-hardening type resin contained
in the first unit occurs at a contact site (including bonding site)
of the first unit and the second unit. As a result, a hardened
radical-hardening type resin layer is formed at the contact site.

The hardening resin layer may be separately formed on the outer
surface of the first unit prior to the composite formation step.
Alternatively, the hardening resin layer can be formed by supplying
the unhardened resin composition to the surface of the second unit.

As explained above, the present invention provides: the first
unit, theunhardened resin composition for the firstunit, the second
unit, and the hardening agent composition for the second unit, which
form the structural elements of the fixing member in addition to
being members for fixing a stationary element; and the process for

producing the fixing member.

The fixing member of the present invention is provided with
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substantially unnecessary to the fixing of the stationary elenent can be
elimnated fromthe fixing nenber. Further, in the situation where an
unhardened resin, having a large volune ratio to the fixing nenber, is
used as the first wunit in the formof a nolded article, the overall form
or size of the fixing nenber is provided fromthe first unit. As a result,
various forns or sizes can be easily provided. Further, in the situation
where the second unit is also solid, a conposite formwith the first unit
may be easily enployed. In particular, by formng the second unit into a
coat i nga fsiollmdshiapet uadisconta iminatthecashandened refd itdad -arfdeod dgayepesi de
of the first wunit, a fixing nenber can be provided that is easily produced

and haseexsel l2ena rEINg eRE ddHVERIYiRGaANY ihdeSpedSeblb Kot aBEieropf the
present invention is suitable for fixing a stationary elenent for

" el nf o eREEdq: et dls A0 He -oli Lo 10 7RARRE Bfaﬁggggpgggar%gei s

provi ded which is excellent™ economcally and in us
pr esent inwgntion iiﬁgeifribgd %ﬁtﬁﬁggggect to. one specific exiqgle but
the preS@ATIHATRARPAT FLUABEA EBhst Afetf 48 1B¥ERY PPt e oA tad REPPRRES{ he
specific exanple nor the foll ow ng Exaag[es. (Exanple 1) 4 g of a nolding
agent afHPBHEARL K1 ba\INRIE SRk G&t EBevkidingiofedhsi shakbogasy ehement
unsat urated pol yester resin as a
can be eliminated from the fixing member.
Further, in the situation where an unhardened resin, having
a large volume ratio to the fixing member, is used as the first
unit in the form of a molded article, the overall form or size of
the fixing member is provided from the first unit. As a result,
various forms or sizes can be easily provided.
Further, in the situation where the second unit is also solid,
a composite form with the first unit may be easily employed. 1In
particular, by forming the second unit into a coating film shape
constituting at least a part of the surface layer side of the first
unit, a fixing member can be provided that is easily produced and
has excellent mixing and hardening abilities.
The fixing member of the present invention is suitable for
fixing a stationary element for reinforcement, such as an anchor.
The fixing member of an anchor rib is provided which is excellent
economically and in use.
{Examples)

The present invention is describedwith respect toone specific

example, but the present invention is not construed as being limited
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radi cal - hardeni ng type resin. The kneaded unhardened resin conposition
(JI'S K6833, L-type visconeter, sanple weight: 89 g, 200C, viscosity: 80
Pa- s (rate of revolution: 0. 5 rpm , thixotropy coefficient rjl/rl2-3.0)
was di scharged in a given extrusion anount and cut into a | engths of 90
mm 5 g of a peroxide-type powdery hardening agent was applied to the

out er

rotationally noved on a conveyer. Sinultaneously, a columar shape havi ng

surface, and this conposition was |lightly pressed while being

depressions was given that enabled the conposition to be divided at a

nddl e POriéPihéP EHe sHEADE W SeafthI £ChdPNend OFL PG By ELAND TGSt he

conposition to stand for 2 hours or longer at ordinary tenperature. Thus,

anol dedggt . s obtained. Thereafter, 10 g of a peroxi de-type hardening

agent

conposi tion. _ Separ at el

g of

tenperature, thereby obtaining a mxed slurry. This slurry was applied to

an gﬁ? Il1lers were m xed to prepare a hardeni ng agent

L — 1 g .
wat er %@ePfhéa‘E‘Px@}nﬂo‘W%%oa’% &ff Zde4l FpledBRANRIGTeGR ERPRAYSTE

t he surmiimeed ofwitte Af ded & fti ene, uardtdracddf opoRgehbars resinbtasn a
fixing nmenber. Finally, a fixing nmenber was obtained having an outer

di anet efadical- ar @i mg | @Rgleh EsiA0 Mrhandkadd® uahdirdiedall eresin

depression at a mddle position of 50 mm 35 (Exanple 2) The fixi ng nenber

of Examgpfpds Mefor Upi £E1REB1S, LGS DL | PHE Qe 4T STAL 16 ke 1 ghPETSTG! T ON

havi ng a

aneter of 14 nm and epth o

20°C, viscosity: 80 Pa-s (rate of revolution: 0.5 rpm), thixotropy
coefficient n;/n;=3.0) was discharged in a given extrusion amount
and cut into a lengths of 90 mm. 5 g of a peroxide-type powdery
hardeningagent was applied to theouter surface, andthis composition
was lightly pressed while being rotationally moved on a conveyer.
Simultaneously, a columnar shape having depressions was given that
enabled the composition to be divided at a middle portion in the
lengthwise direction, followed by leaving the composition to stand
for 2 hours or longer at ordinary temperature. Thus, amoldedarticle
was obtained. Thereafter, 10 g of a peroxide-type hardening agent
and20gof fillersweremixed toprepare a hardening agent composition.
Separately, 1 g of POVAL in solid powder was dissolved in 30 g of
water under heating, followed by gradually cooling at ordinary
temperature, thereby obtaining a mixed slurry. This slurry was
applied to the surface of the molded article, and dried for 24 hours
to obtain a fixing member. Finally, a fixing member was obtained
having an outer diameter of 10 mm and a length of 100 mm, and having

a dividable depression at a middle position of 50 mm.
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mm was formed in a concrete bl ock having a conpressive strength of 21 N
/M. The fixing nenber having an outer dianmeter of 10 mmand a | ength of
100 mm produced in Exanple | was inserted to the perforation. An ML2 screw
bolt having a tip obliquely cut at 450 was nmounted on an electric dril

and was enbedded to a certain length while being rotated. After casting
and hardening for 24 hours, the maxi num drawi ng strength was neasured with
a hydraul i c neasurenent device. Three fixing nmenbers each had a nmaxi num
drawi ng strength of 60 kKN or higher, which indicated a good result.
(Exaan@EQngbg jpllowing strength test was conducted on the fixing member
having an outer diameter of 10 nm and a |ength of 100 nm produced in

Exanpl e 1, hdddthd d_port t ddle. A
por for at i on NG g 17 HREBEF 0 “FAMRICaha o AURIRCBRctP im GALIPBERGY i r

a concrete block havi ng a conpressive strength of 21 NNmm . The fixing
menmber PEVERGERANE®EEer diameter of 10 nmand a length of 50 mm produced in
Exanple 1 and divided at the mddle division 36 was inserted into the
perforation. Xpdiifdbreoriewm halvidwa dgametiep obbld queland it deptAS0FWAS0
nmounted on an electric drill and was embedded to a certain length while

bei ng rxh ab£sl. £hEhEd LRSI é‘@n@ﬁ@t@aﬁﬂ@@k NHaviRg 24cHRbEessiPe BBXEAYPR
drawi ng strength was neasured with a
of 21 N/mm®.

The fixing member having an cuter diameter of 10 mm and a length
of 100 mm produced in Example 1 was inserted to the perforation.
An M12 screw bolt having a tip obliquely cut at 45° was mounted on
an electric drill and was embedded to a certain length while being
rotated. After casting and hardening for 24 hours, the maximum
drawing strength was measured with a hydraulic measurement device.
Three fixing members each had a maximum drawing strength of 60 kN
or higher, which indicated a good result.

{Example 3)

The following strength test was conducted on the fixing member
having an outer diameter of 10 mm and a length of 100 mm produced
in Example 1, which was divided at the depressed portion in the
middle.

A perforation having a diameter of 14 mm and a depth of 60
mm was formed in a concrete block having a compressive strength
of 21 N/mm?.

The fixing member having an outer diameter of 10 mm and a length

of 50 mm produced in Example 1 and divided at the middle division
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hydraul i ¢ measurenment device. Three fixing nmenbers each had a maxi num
drawi ng strength of 30 kN or higher, which indicated a good result. From
those results, it is understood that the fixing nmenbers as produced in
Exanpl e 1 each have good | evel of fixing strength and provide a good
rigidity of anchor, and also exhibit consistent strength. (Exanple 4) 5 g
of silicon dioxide (trade nanme: N PSIL, a product of N ppon Silica

I ndustrial Co., Ltd.) and 5 g of calcined aggregates were mnmixed with 30 g
of an unsaturated polyester resin as a radical-hardening type resin. The

kneadedwa gnited slenall irRY RheCHEPPSLHAL O6n (J |A$1 M|ﬁ§8§§re{v ByDE haW1§ng'§eE§b
sanpl e weight: 40.0 g, 200C V|sc05|ty 9 Pa - s (rate of revolution: 0. 5

rpm ., toixe %D Gogef f ele Oé s discharged in
extrusion a ‘gg cu an%tétrft nto ‘I“Jé‘ﬁ%‘% ﬁﬁﬁ? B%rlglfm aggﬂ?rso%%agdé?gpe
powdery hardenlnq} ﬁ %hled to the outer surface and this |
conposi t? 8if Siia 11 1 §He m RhEPEaBEAng 2bter egstARILRGRgrdening
def ormati on occurred before the formation of an outer surface coating
film P0¥e?4nbBrPUERi n§heomaxdpuoxidramding = thanath twas onessuredcvithah
tered 37 into a flattened elliptical shape. Thus, a nolded article having
a desi regdcallbhnanesbhapementl derdtebe mh&abnedxiﬁﬁmwmmhbﬁa dd¥h ohad a
silicon dioxide (trade nane: NI PSIL, a product of
maximum drawing strength of 30 kN or higher, which indicated a good
result,

From those results, it is understood that the fixing members
as produced in Example 1 each have good level of fixing strength
and provide a good rigidity of anchor, and also exhibit consistent
strength.

(Example 4)

5Sgof silicon dioxide (trade name: NIPSIL, a product of Nippon
Silica Industrial Co., Ltd.) and 5 g of calcined aggregates were
mixed with 30 g of an unsaturated polyester resin as a
radical-hardening type resin. The kneaded unhardened resin
composition (JIS K6833, L-type viscometer, sample weight: 40.0 g,
20°C, viscosity: 9 Pa-s (rate of revolution: 0.5 rpm), thixotropy
coefficient n;/n;=1.0) was discharged in a given extrusion amount
andcut intolengthsof 60mm. 5gofaperoxide-typepowderyvyhardening
agent was applied to the outer surface and this composition was
lightly pressed while being rotated. As a result, deformation

occurred before the formation of an outer surface coating film,

After hardening for approximately 2 hours, the cross-sectionaltered
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Ni ppon Silica Industrial Co. , Ltd.) and 120 g of cal ci ned aggregates were
m xed wth 30 g of an unsaturated pol yester resin as a radical-hardening
type resin. The kneaded unhardened resin conposition (JI'S K6833, L-type

vi sconmeter, sanmple weight: 50.0 g, 20C, viscosity: 220 Pas (rate of
revolution: 0.5 rpm, thixotropy coefficient rl,/fl2 =5.5) was di scharged
In a given extrusion amount and cut into lengths of 60 mMmm 5 g of a

per oxi de- type powdery hardening agent was applied to the outer surface
and this conposition was lightly pressed while being rotated, thereby

obt ai ni Aata &l leddenad ied|ld itdwadg shapeaneTeus pfa ialdeshd ra ilcérghhavohg60
mm The followi ng test were conducted using this nolded article. Fixing
test weaedeshdedt edlamnabr srapel dediar hbel Be uBtA¥naa. anchor bolt D10 and
a perforation (diameter: 11.5 mmand length: 60 nmm As a result, in one
test sappkgmpipe gpchor could not be enbedded to the bottomof the hole. In
the remaining two test sanples the anchors could be enbedded but the

drawi ng strengths of . the anchors wgre 0.%‘kN and %.% N, res egtivel¥. The
resul ts confifned that® tHet SR Shpddittor2MFoarencty s RoReIPEEr ©
hardeni ng due to an _excessive anount of hardening agent. Further, the
anchor BtBRPRF! LdtGahBinshasad & (| bidas atshpal edohiaal winasheggregatesval ue
of 20 38 kNto 30 kN. As a result, the anchor could not be used.
| NDUSTR¥ere APRIXeGABY Lt ITY3 pc @oraf ngnt aindetwarzssi pelpéstbe mesda@ntas a
i nvention, fixing nenbers are provided fromwhich structural elenents
unnecessaflycal-hardening type resin. The kneaded unhardened resin
composition (JIS K6833, L-type viscometer, sample weight: 50.0 g,
20°C, viscosity: 220 Pa-s (rate of revolution: 0.5 rpm), thixotropy
coefficient 1n,/n;=5.5) was discharged in a given extrusion amount
andcut intolengthsof 60mm. 5gofaperoxide-typepowderyhardening
agent was applied to the outer surface and this composition was
lightly pressed while being rotated, thereby obtaining a molded
article having a diameter of 9 mm and a length of 60 mm.
The following test were conducted using this molded article.
Fixing test were conducted on three molded articles using an
anchor bolt D10 and a perforation (diameter: 11.5 mm and length:
60 mm). As a result, in one test sample the anchor could not be
embedded to the bottomof the hole. Inthe remaining two test samples
the anchors could be embedded but the drawing strengths of the anchors
were 0.2 kN and 0.1 kN, respectively. The results confirmed that
the resin composition apparently showed poor hardening due to an

excessive amount of hardening agent. Further, the anchor drawing

strength was very low as compared with a conventional value of 20
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for fixing a stationary el ement have been elimnated. Further, according
to the production process of the present invention, production steps are
sinplified for the nenber for fixing a stationary elenent. 39 CLAIMS (1)
A menber for fixing a stationary elenment, conprising: a core portion
contai ning an unhardened radical -hardening type resin; and a hardening
agent phase constituting at |east a part of a surf ace |ayer side of the
core portion, and containing a hardening agent for the radical -hardening
type resin, wherein an inner phase containing the wunhardened

r adi cal ghag gem NNt YRS ae%aupﬁ teﬁecgﬁ@hmr&beﬂdhﬁétabgl ﬁgeai.ty of 10

Pa-s or nore and 200 Pa-s ess at 200C. (2) A nenber for fixing a
stationgy % dﬁfgﬂtA 59?@&hf£f@¥ a core portion containing an unhardened
radi cal eni ng ype resin; and a hardeni ng agent phase constituting at

| east apart of a surf ace _|ayer side of the core portion, and containing a
har deni ng agehtCOF T HeP G Eampﬁélléén?ﬁg“wﬁeﬁ@éﬁtnm\XﬁértéPﬁl afRikhRer
phase containing the unhardened radical -hardening type resin of the core

por t i onmémens t argopropydedobfbmncvkibthofttudtorahvebements. Onoeckessary(3) A
menber for fixing a stationary el enent according to claim
for fixing a stationary element have been eliminated. Further,
according to the production process of the present invention,

productionstepsaresimplified for themember for fixingastationary

element.
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2, wherein at |east one of the core portion and the hardeni ng agent phase
contains aggregates. (4) A nenber for fixing a stationary el enent,
conprising: a core portion containing an unhardened radical -hardening

type 40 resin; a hardening agent phase constituting at |least a part of a
surface |ayer side of the core portion, and containing a hardeni ng agent

for the radical -hardening type resin;
to be capable of formng at |least two divided bodies each having the core
portion and the hardening agent phase. (5) Aproductionprocess of anenber
for fixing a stationary elenment, canaiMs ng the step of: (a) supplying a

surface covering of a conposition containing an unhardened
radi cal {hpr deni RembyPers £SENxYhé Na 3 PAE ISRLPY @96RLNL| Oéoﬁﬁfising; desi 1 od
esire

radi cal - hardening type resin, to allow the conposition to

shape.

orm

6 ' . . f f i XI.Ng. t.ati | t,
Shape. (), {PRECHEN RS B, ATRENSR | Mordr 8 4 LA PORL Y ST

containingiﬁn uphar dened radi cal - hardeni ng type resin with a hardening

agent fbf

gi ven

he®?adi cal - hardening type resin, to give the conposition a
shape; and (b) supplying a surface covering of a nolded article

obt ai ned ahardeningagent phaseconstitutingat least apartof asurface

layer side of the core portion, and containing a hardening agent
for the radical-hardening type resin,

wherein an inner phase <containing the unhardened
radical-hardening type resin of the core portion has a viscosity
of 10 Pa-s or more and 200 Pa-s or less at 20¢C.
(2) A member for fixing a stationary element, comprising:

acoreportioncontaininganunhardenedradical-hardening type
resin; and

ahardening agent phaseconstitutingat leastapartofasurface
layer side of the core portion, and containing a hardening agent
for the radical-hardening type resin,

wherein an inner phase containing the unhardened
radical-hardening type resin of the core portion has a thixotropy
coefficient of 1.1 or more and 5.0 or less.
{(3) A member for fixing a stationary element according to claim
2, wherein at least one of the core portion and the hardening agent
phase contains aggregates.
(4) A member for fixing a stationary element, comprising:

acoreportioncontaininganunhardenedradical-hardening type

40

and a division portion provided so as



in the above step (a) with a hardening agent for the radical-hardening
type resin. (7) A process according to claim5 or 6, wherein when giving a
shape in the step (a) , the shape is given so as to provide a division 41

portion capable of dividing a nolded article to be obtai ned.

according to any one of clains 5 to 7, wherein the conposition has a

viscosity of 10 Pas or nore and 200 Pa- s or less at 20C. (9) A process

according to any one of clains 5 to 8, wherein the conposition has a

t hi xotropy coefficient of 1.1 or

of claine 5 to 9. 42

ahardening agent phaseconstitutingatleastapartofasurface
layer side of the core portion, and containing a hardening agent
for the radical-hardening type resin; and

a division portion provided so as to be capable of forming
at least two divided bodies each having the core portion and the
hardening agent phase.

(5) Aproductionprocessof amember for fixingastationaryelement,
comprising the step of:

(a) supplying a surface covering of a composition containing
an unhardened radical-hardening type resin with a hardening agent
for the radical-hardening type resin, to allow the composition to
form a desired shape.

(6) Aproductionprocessof amember for fixingastationaryelement,
comprising the steps of:

(a} supplying a surface of a composition containing an
unhardened radical-hardening type resin with a hardening agent for
the radical-hardening type resin, to give the composition a givén
shape; and

(b) supplying a surface covering of a molded article obtained
in the above step (a) withahardening agent for the radical-hardening
type resin.

(71 A process according to claim 5 or 6, wherein when giving a

shape in the step (a), the shape is given so as to provide a division

41

(8) A process

nore and 5.0 or less. (10) A nenber for
fixing mesintionary el enment, produced by the process according to any one



portion capable of dividing a molded article to be obtained.

(8) A process according to any one of claims S to 7, wherein the
composition has a viscosity of 10 Pa-s or more and 200 Pa-s or less
at 20°C.

(9) A process according to any one of claims 5 to 8, wherein the
composition has a thixotropy coefficient of 1.1 or more and 5.0
or less.

(10) A member for fixing a stationary element, produced by the

process according to any one of claims 5 to 9.
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