. . : _ '%M?ss—z
) PRECOATI NG TYPE ADHESI VE COVPCSI TI ON FI ELD OF THE | NVENTI MHJ c hesent
fnvention relates to a precoating . type adhesive conposition | rms an
adhesive layer on the spirally engaged surface of a screw menber such as a
screw, a bolt and a nut, to provide-thread-|ocking function and adhesion.
More particularly, the present invention relates to a |liquid adhesive
conposition which is applied in the formof a liquid mterial to the
spirally engaged surface of a screw nenber such as a screw, a bolt and a
nut, to forman apparently solid |ayer having bonding ability. BACKGROUND
OF THE | NVENTI ON As a kR %ﬂ@ﬁaﬂ'&ﬁ& PPHESgﬁFeQH’MP TP dhesi ve to be
applied to the spirally engaged surface (thread) of a spiral engaging
menber such as a screw, a bolt and a nut, there has been heretofore known a
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m crocapsu contai ni'ng
bolt and-a nut, to provide thread-locking function and

adhesion. More particularly, the present invention relates
to a liquid adhesive composition which is applied in the form
of a liquid material to the spirally engaged surface of é
screw member such as a scfew, a bolt and a nut, to form an

apparently solid laYer'having bonding ability.

BACKGROUND OF THE INVENTION

As a known precoating type thread-locking adhesive to
be applied to the spirally engaged surface (thread) of a
spiral engaging member such as a screw, a bolt and a nut,
there has been heretofore known a composition composed of: an
organic solvént or water as a solvent; microcapsules |
containing a reactive adhesive; and a binder resin, as
disclosed in JP-B-52-46339 (The term "JP-B" as used herein
means an "examined Japanese patent publication"), JP-A-2-
308876 (The term "JP-A" as uséd herein means an "unexamined
published Japanese patent application") and JP-A-53-11883.
Further, JP-A-57-192476 diéclbses, as a'thread-locking |

adhesive, an adhesive composition composed of: a



polynerlzatlon initiator; a polynerization accel erator; and an aqueous

bi nder of an ethylene/nalelc anhydri de copol yner. Moreover, JP-A-7-331187
di scl oses, as a thread-|ocking adhesive, an adhesive conposition conposed
of: a polynerizable nonomner; water-resistant mcrocapsul es containing a

pol ynmeri zation initiator; a polynerization accelerator; and an aqueous

bi nder of an water-sol uble polyacetal resin. Since the precoating type
adhesi ve conpositions- disclosed in these references are generally in a
liquid state, it requires the foll ow ng procedure to forman adhesive |ayer
on the spi PRYWReLiFaide® Wroﬂ’é:qﬂﬂ%?%% legeMt@ining & step of

appl ying a I|qU|d precoatéﬁg.type adhesi ve conposition to the surface,of an
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containing a polymerlzatlon initiator; a polymerization

accelerator; and an aqueous binder of an water-soluble
polyacetal resin.

Since the precoating type adhesive compositions
disclosed in these references are generally in a liquid
state, it requires the following proéedure to form an
adhesive layer on the spirally engaged surface of a bolt or
the like: | |
(1) a step of applying a liquid precoating type adhesive
composition to the surface of an adherend such as a bolt; and
(2) a step of drying the precoaﬁing type adhesive composition
thus applied, to form an apparently solid layer.

The applicatidn of a'precoating type adhesive
composition in the step'(l) has been heretofore'éccomplished,
for example, by spray-coating a liquid precoating type
adhesive composition onto an adherend, by dipping an adherend
in a liquid precoating type adhesive composition to coat the
adherend with the adhesive composition, or by using a coating
apparatus as described in JP-B-U-2-43504 (The term.“JP-B-U"

as used herein means an "examined Japanese utility model



Quﬁlication") and JP-B-U 63-4532. Further, as for the step (2), it .has been
& common practice to allow the coated adherend to stand at ordi nary
tenperature so that it is naturally dried, or to heat the coated adherend
to an extent such that the polynerizabl e adhesi ve does not undergo a
reaction, to thereby accelerate drying. However, anmong the nicrocapsul e

t ype adhesi ves whi ch have heretof ore been known, those containing a
reactive agent and a reactive initiator (hardener) which are respectively

m crocapsulized or .either qf which i I_.crocapsul i zed are di sadvant ageous
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productivity. -In order t m nate these difficulties, a precvating type

adhesi ve cgggegibhgntbstﬁgygg&fhggeggrggbeQEQQQﬁqn agueous bi nder which
exhibits an appropriate water solubility, and tHhus enul sified adhesive

conposition is apphbRévés, 2ameA§CEREIniteobHPEANY ithipeO AN vdsY iWiich
property as disclosed in the above - 3-
have heretofore been known, those containing a reactive agent

t he

and a reactive initiator (hardener) which are respectively-
microcapsulized or either of which is microcapéulized are
disadvantageous in that the use of a large amount of
microcapsules increases a production cost, although they
exhibit an excellent storage stability as a liquid adhesive
as pointed out in JP-A-7-331187. Further, since the amount
of microcapsules, i.e., the amount of the reactiye agent used
is limited, the resulting adhesion is inadequate.

Among the'microcapsule type adhesives contaiﬁing-a
water-soluble binder, those containing an aqueous binder
which readily becomes water-soluble are disadvantageous.in
that they require much time to dry after applied to a bolt or
the like. This deteriorates the prdductivity. In order to
eliminate these difficulties, a precoating type adhesive
composition is emulsified by selecting an aqueous binder
which exhibits.an appropriate water solubility, and thus
emulsified adhesive composition is applied to an adherend, to

thereby improve the drying property as disclosed in the above



menti oned JP- A-5-140514. However, such a precoating type adhesive
conposition has a high viscosity in a liquid formand thus is _

di sadvantageous in that it is difficult to control the anobunt thereof to be
attached to an adherend in the case where the application is conducted by
di ppi ng the adherend in the adhesive conposition. Thus, if a diluent is
added to the precoating type adhesive conposition to adjust the viscosity
thereof, it causes problens such as a drop of adhesion whi ch is one of the
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conposition also forns an enul sion sta l'i quid matter -4-
added to the precoating type adhesive comp051tlon to adjust
the viscosity thereof, it causes problems such as a drop of
adhesion, which is one'of'the originally intended properties
of the precoating type adhesive composition. Further,
although this emulsified solution of the precoating type
‘adhesive composition forms a solid surface layer fast,.water
content thereof'tends to remain inside as drying at the
surface thereof proceeds. This requires much time for the
film to dry. Moreover, a shrinkage of the formed layer
accompanigd with the dfying produces voids inside the formed
layer or deteriorétes the external appearance of the formed
layéx. .

Further, the above mentioned JP-A-57-192476
discloses, as.a thread-locking adhesive, an adhesive
composition composed of: a polymerizable monomér;
microcapsules containing a polymerization initiator; a
polymefizétion accelerator; and an aqueoﬁs binder_of an
ethylene/maleic anhydride copolymer. However, this

composition also forms an emulsion state liquid matter



simlar to the above conposition. Therefore, the water content thereof
tends to renmain inside the resulting solid surface |ayer. Myreover, there
may be cases where the storage stability of the enulsified Iiquid
conposition itself is deteriorated, or where the reactive substance in the
dried coating layer is denatured to deteriorate the adhesi on. SUMVARY OF
THE | NVENTI ON The present invention is to solve the foregoing problens.

That is, an object of the present inventionis to provide a precoating type

adhesrve co ition havin ood storage stabj in a lLiguid fornrbefore
appl i ed to$§£b€?{ bP Fﬁ% Fg?ge ﬁﬂ?P@s FﬂPalth §r§$s§ i ¥PtFFoperti es,
ties, and further havi n ood o
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UMMAR F_THE INVENTION

The present invention is to solve the foregoing
problems. That is, an object of the present invention is to
provide a precoating type adhesive composition having good
storage stability in a liquid form before applied to a bolt
or the like, ﬁhile maintaining its essential properties,
i.e., adhesion and sealing properties, and further having
good operating characteristics in being épplied onto an

~adherend such as a bolt, and providing good Stability of
reactive substances even after applied to form an apparenﬁly
solid coating layer. -

Another object of the present'invention is to provide
a precoating type adhesive cohposition which contains |
effective components, as.an adhesive to be épplied to an
adherend such as a bolt, (in the form of solid matters) in an
amount increased as much as possible, which has a.not so high
viscosity, and which Can.be easily applied to an adherend by

dipping coating method to give good mass productivity.



Q her objects and effects of the present invention will be apparent from
the follow ng description. The above described objectives of the present

i nvention have been achi eved by providi hg: an adhesi ve -cofrposition for use
in precoating a screw nenber or the like, which conprises: (A) a suspension
solution conprising a mixture of: (A) one or nore pol ynerization

accel erator; (A2) one or nore conpound having at | east one pol ynerizable
doubl e bond at a termnal thereof or in a side chain thereof; (A3) one or

i di bst [ 0 | i frer, .di ssol ved in r._and
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relates to a prepaigflel AboRORI: rAbed AR ML YPAHd iFedie Use in

precoating a screw nenber or the like, which process conprises the steps
of 1 (a) pravivéintdon MaXelhReOHINitvedl Hy\lprdfiiigaore pol ynerization

accel erator; -6- (A2) one or nore conpound having at |east one
an adhesive composition for use in precoating a screw
member or the like, which comprises:
(A) a suspension solution comprising a mixture of:
(Al) one or more polymerization accelerator;
(A2) one or more compound having at least one
polymerizable double bond at a terminal thereof or in
a side chain thereof;
(A3) one or more acidic substance which
becomes acidic after dissolved in water; and
(A4) an aqueous binder which has an
emulsifying capability and which is water-
insolubilized by the acidic substance (A3); and
(B) microcapsules containing one or more
polymerization initiator.
The present inveﬁtion also relates to a preparation
process of an adhesive_composition for use in precoating a
screw member or the like, which'process comprises the steps
of: |
(a) providing a mixture comprising:

(Al) one or more polymerization accelerator§



polynerizable double bond at a termnal thereof or in a side chain thereof;
and (A3) one or nore acidic substance which becones acidic after dissolved
in water; (b) mxing the mxture prepared in the step (a) with (A4) ‘an
aqueous blnder whi ch has an enul sifying capability and which is
mater-lnsolublllzed by the acidic substance (A3), with stirring to effect
emul sification, to thereby prepare a suspension sol ution contai ning

enul sified particles each having a water-insolubilized |ayer fornmed on the

surface thereof; and (c) i‘z gog_lge %ui‘%%y rll“,Ps"ﬁ%‘l%ﬁ}aa’l,{‘th m ré)scapésﬁjel es

cont ai ni ng one or nore poI | Zati O |n|t|
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nore pol ynerizatio e Suspension so on to~-be

di spersed therein. gThyge @hgthqmg&§ggpe@ﬂdwlsolutlon is provided. Such a
suspended structure nmakes it possible to restrain the viscosity of the

adhesive conposition at a | aw8r onal be mgkgea@@&f@méyﬁgiéhdgnpﬂléﬁ|Ie
content, as compared to conventional enulsion type adhesive conpositions.

Therefore, the adhpeiwheeoaradiiti aFtelr dissIRERNti R4 O enabl es the
appl i ed amount thereof to an adherend to be controll ed. DETAI LED

DESCRI PTI ON OF THE(b)\Vhiikicky the mikitiee piidpatrei dal aiis @tdpN Jay aFitse in
the (A4) an aqueous binder, which has an emulsifying capability
and which is water-insolubilized by the acidic substance
(A3), with stirring to effect emulsification, to thereby
prepare a suSpénsion solution containing emulsified particles
each having a water-insolubilized layer formed on the surface
thereof; and

(c) mixing the suspension solution with microcapsules
containing one or more polymeriéation_initiator to obtain an
adhesive composition.

In the above step (c), the microcapsuies containing
one or more polymérization initiator is added to the
suspension solution to be dispersed therein. Thus, a uniform
suspension solution is provided. Such a suspended structure
makes it possible to restrain the viscosity of the adhesive
composition at a lower value while maintaining a nonvolatile
content, as compared to confentional emulsion type adhesive
compositions. Therefore, the adhesive composition of the

present invention enables the applied amount thereof to an

adherend to be controlled.



present invention may be any known pol ynerization accel erator such as -am ne
conpounds and sul fim de conpounds, but not limted thereto. Specific
exanpl es of the polynerization accel erator include tertiary am nes such as
N, N- di et hyl - p- toluidine and sul fimdes such as 3-oxo0-2, 3-

di hydr obenzi sot hi azol e- 1, 1-di oxi de. O these, particularly preferred

pol yneri zation accelerators are 2-hydroxyethyl-p- toluidine,

N, N- di met hyl - p-t ol ui di ne and derivatives thereof, such as

‘NN-di hyd t hyl - p- t olyi-gli -.h: |.di ne and
N- et Ihy?/ rl\l?)r(\zgr oiyefhyl %@Mwﬂmound S
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(meth)acryloyl group at a terntnal (s e chain
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of not nore than 10% by meight.agpggﬁffglgagﬁ%$§s 0 cfﬂg%g conpgﬁﬁ%s
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di et hyl am noet hyl (meth)acrylate, epoxidized bi sphendl type

di (et h) acagtelerator3ihuladedtertiafieahiacsyisdich adt M, NoE n@tHAl-p-

di (neth)acryl ate, neopentyl di(meth)acrylate, trinethylol propane

tri (met h) ateyhidéneaaddpshyfiimitianespahyfisndtoxoa2,( 138t h) acryl at e obt ai ned

by the -8- reaction of diisocyanate with glycol and hydroxyal kyl
dihydrobenzisothiazole-1,1-dioxide. Of these, particularly

preferred polymerization accelerators are 2-hydroxyethyl-p-
toluidine, N,N-dimethyl-p-toluidine and derivatives thereof,
such as N,N-dihydroxyethyl-p-toluidine, N,N-dihydroxymethyl-
p-toluidine and N-ethyl-N-hydroxyethyl—p-toluidine. Further,
a ferrocene compound is effective as well.

The compound containing at least one polymerizable
double bond at the terminal thereof or in side chains thereof
(A2) may be a compound which has heretofore been known, such
as compounds containing 5 (meth)aéryloyl group at a
terminal(s) thereof or in a side chain(s) thereof. - Of these,
preferred compounds are those having a water solubility of
not more than 10% by weight. Specific examples of these
compounds include 2-ethylhexyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, dimethylaminoethyl fmeth)acrylate; epoxidized
bisphenol A type di(meth)acrylate, 1, 3;butanediol
di(meth)acrylate, ethylene glycol di(meth)acrylate, neopentyl
di(meth)acrylate, trimethylolbropane tri(meﬁh)acryiate, and

polyurethane polyfunctional (meth)acrylate obtained by the



(meth)acrylate. O these, bisphenol A type (neth)acrylate is particultarly
preferred. Exanples of the acidic substance which becones acidic after

di ssolved in water (A3) for use in the present invention include nany
conpounds such as phosphorous acid esters and phosphoric acid esters.
Speci fic exanples of preferred acidic substances include (neth)acrylate
aci d phosphates containing a reactive double bond at a term nal thereof or
in a side chain thereof (e.g., Light Ester PA ((neth)acrylate) avai l abl e

Lé?;”ln%fﬁi: HesEhion gt B SRkt v%?é cEsol Bng' M ATRxye gy |
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(et h) acryl acryl oyl oxyet hyl succi ni c acid), HOA- MPL
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hydr oxyet hyl phthal i ¢ acid), HO Ms (2-nethacryl oyl oxyet hyl succinic aci

and HO MPL (&ft@f hersyd i@t | watdal [A37CELY, udkaihakhe pregelyoei sha fat
Chem cal Co., Ltd.; Aronix Mb400, and Aroni x Mb500, avail able from Toa

Cosei Chem(&ﬁvémtﬂﬁnrynéludelﬁéhy Nmpstads Askéh as phosphorous acid

(B-acryl oyl oxyet hyl hydr ogen succi nate) and SA

(B- net hacr ylesters cmny | plycsplgenic uscidaésterd: Spevdifliebbrafmpdes of

Shi n- nakanura Chem cal Co., Ltd.); maleic
preferred acidic substances include (meth)acrylate acid
phosphates containing a reactive double bond at a terminal
thereof or in a side chain thereof (e.g., Light Ester PA
((mefh)acrylate), available from Kyoeisha Fat Chemical Co.,
Ltd.; Kayamer PM-1, Kayamer PM-2 and Kayamer PM-21, available
from Nippon Kayaku Co., Ltd.; and JPA-514, available from
Johoku Chemical Co., Ltd.); aliphatic or aromatic carboxylic
acids containing a carboxyl group at a terminal thereof and a
double bond in its molecule thereof, anhydridés thereof and
carboxyl group-containing (meth)acrylates (e.g., HOA-MS (2=
acryloyloxyethylsuccinic acid), HOA-MPL (2-acryloyloxy
ethylphthalic acid), HOA-MPE (2-acryloyloxyethyl-2-
hydroxyethylphthalic acid), HO-MS (2-methacryloyloxyethyl
succinic acid) and HO-MPL (2-methacryloxyethylphthalic acid),
available from Kyoceisha fat Chemical Co., Ltd.; Aronix M5400,
and Aronix M5500, available from Toa Gosei Chemical Industry -
Co., Ltd.; NK Ester A-SA (B-acryloyloxyethylhydrogen

succinate) and SA (B-methacryloyloxyethylhydrogen succinate)



anhydride; and maleic acid. If a substance containing a double bond inits- .
fol ecul e is used as the acidic substance (A3), it nmay substitute for the
whol e part or an appropriate part of the polynerizable nononer (A2).
However, if the acidic substance contains no double bonds in its nolecule,
it needs to be added in an anpbunt such that the aqueous binder (A4)
under goes water-insolubilization to forma suspensi on, because bondi ng of
spiral menbers such as a screw and a bolt to be hardened, which is a main
cannot be attained with such an

:aur:llt ngeguEuﬁr‘Pﬁﬁﬁ%Mﬁ‘sle’?%%%é gﬁim G- ¢ Hetdic) Wit k@Mt ance
Sel ect od_ a8 HsT, RO MANRIA Ahhose of the ube of the aci di ¢ substance
Saubous binder (Aipsi 8 POPREEGe TR B Sl B AR | S ot
R an amoune SFRIr de HR s sif RAdE ST (K9 Sl Re telohis
of the susgaRsitqRute YorORneAwrdd yb%ﬂ;%%@ rzggstoef BYa 08 £ Qljd N9

the addition amunt of the acidic s ce, thede suspensi on
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viscosity of the suspension thus produced. If the precoating type adhesive

conposi ti ogonhtatingdnbodbéblel®onds in its molecule, it needs to be
added in an amount such that the aqueous binder (A4)
undergoes water-ihsolubilization to form a suspension,
because bonding of spiral members such as a screw and a bolt
to be hardened, which is a main intended purpose in the-
preseﬁt invention, cannot be attained with such an acidic
substance. Generally, the addition amount of the acidic
substance which becomes acidic after dissolved in water (A3).
may be appropriately selected as long as the intended purpose
of the use of the acidic substance (A3) can be achieved,
i.é., the -amount is enough to water-insolubilize the aqueous
binder (A4) to form a water-insolubilized layer, and thus is
not particularly limited. However, the acidic suﬁstance (A3)
is generally used in an amount of notlmore than 20% by weight
based on the sum of the weights of the suspension solution
(A) and the microcapsules (B). By controlling the addition
amount of the acidic substance, the degree of suspension
formation can be controlled. This, makes it possible to
freely adjust the viscosity of the suspension thus.produCed.

If the precoating type adhesive composition is used to be
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appiied to an adherend such as a bolt by a dipping nethdd, the viscosity of
t he adhesi ve conposition can be adjusted with a diluent or the |ike for
controlling the amount of the conposition attached to the adherend.
However, if the adhesive conposition is overdiluted, it causes problens
such as a drop of adhesion, which is one of the original objective of the
present invention. Thus, the nonvol atile content of the adhesive

conposi tion nust be mai nt ai ned high. To put a standard, the suspension

sol ution pr has i scosit f from5 500 Gps .and a nonvol atil e
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car boxyet ha(aaegﬂfé Ut SfSos SETBAI ¥ é@éid@iu’éé&boﬂfr@hmﬂas( g&o%%h.gchwl )

cellulose, and alkali metal salt of silicic acid. However, the present

invention 4§ aodrdp "of eddhesibRyewhiBR! 28C6fe bE the a&:&g&ﬁhu BYIeitiRe
t hese various aqueous binders nay be used. O these, particularly preferred

aqueous bigflethe gpregenvdinvenciyncr yrhas, r ehe nnaﬁdolataléoelbumltg oFat e
resin, which can give high adhesion to an
: the adheslve composition must be maintained high. To put a
standard, the suspension solution preferably has a viscosity
of from 50 to 500 cps and a nonvolatile content of from 40 to
60% by weight.
Examples of the aqueous binder (A4) which comes in
contact with_the above-described acidic substance to produce
a water-insolubilized layer include alkali metal salt of
alginic acid, ammonium salt of alginic acid, alkali metal
salt of pectic acid, ammonium salt of pectic acid, alkali
metal salt of polyacrylic acid, ammonium salt of polyacrylic
acid, alkali metal salt of polyacrylic acid ester, ammonium
salt of polyacrylic acid ester, alkali metal salt of
carboxymethyl (or carboxyethyl) cellulose, ammonium salt of
carbbxymetﬁyl (or carboxyethyl) cellulése, and alkali metal
salt of silicic acid. However, the present invention is not
limited to these substances. In fhe present invention, these

various aqueous binders may be used. Of these, particularly

preferred aqueous binders are a sodium polyacrylate resin and
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adherend and wth which a suspension is easily fornmed. The aqueous bi nder
forns a water-insolubilized |layer also by the action of an ion of netal
such as cal cium magnesium iron and copper. In the present invention, any
metal salt which can be dissolved in the conmponent (A3) nay be used as a
source of the netal ion. Exanples thereof include calciumlactate, calcium
chl ori de, magnesium chl oride, potassium carbonate, potassi um phosphate,

al umi num-.chl oride, iron chloride and copper chloride. If the

wat er -i nsol ubi | j zation occurs remarkably, aggloneration tends_to occur
during the Sedican & Hmate; xesddyi sthidhycapagivei highhadhesion to an

wat er-i nsol ubi lization and . for causing the adhesjon with respect to a
specific n@llégﬂe,reé‘%l A0t sprthy rdhich o FUSRSRRACOR) 5 P2RLLY r EAFPRL - conponent

A4 b di nbi nati on., i fi I f .
b e ) not ude. pol JHEnFRUBRHSH HindT Gads ?E%‘R?mfeir%&%ﬁ&iﬁé‘%if AYSTe
I ' i,an: knj tihat Qr.t.o.b | ated i h ] | es- '
Phe pr esent oty ot 3% Horion o HEh B8 mathl Suth 47 (RF6: e compound.
t ) ' T. rization
Soltl ator FEUHRS, B8 UL CREL T (b e pada e IRvERLIBRT 48

per oxi do_cAgRAIngaIE Gl OB i o Ied AT AS S ARMGREDI RSP Akt e

m crocapsul es may be an al dehyde resin or a urea resi e -
12 - be used as a source of the metal ion. Examples thereof

include calcium lactate, caléium chloride, magnesium
chloride, potassium carbonate, potassium phosphate, aluminum
chloride, iron chloride and copper chloride.

If the water-insolubilization occurs remarkably,
agglomeration tends to occur during the production of a
suspension. For moderating the water-insolubilization and
for causing the adhesion with respect to a specific hétal, an
appropriate aqueous binder different from the component (A4)
mabié used in combination. Specific examples of such an
aqueous binder include polyvinyl alcohol and water-soluble
polyacetal resin.

The polymerizatioh initiatdr to be encapsulated in
the microcapsules for use in the present invention may be a

.peroxide compound, a hydroperoxide compound, a perester
compound, a peramide compound or the like. The
polymerization initiator is preferably a peroxide compound,
more preferably a diacyl peroxide compound. The wall
material which forms the wall membrane of the micrécapsules

may be an aldehyde resin or a urea resin. Examples of the
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al dehyde resin include a urea-fornal dehyde resin and a

el am ne/ f or mal dehyde resin. Exanples of the urea resin include a pol yurea
~resin and a polyurethane resin. O these, particularly preferred urea resin
is a nelamne resin. The grain diameter of the nicrocapsules is
appropriately determ ned depending on the shape or size of the adherend to
whi ch the adhesive conposition is applied. For exanple, in case where the
adhesive conposition is applied to a bolt or a nut, the grain dianeter of

the m croca uhg can he vari,ed within a Jran f fromseveral mcroneters

to about SGg%ﬁ &Gty 1O & PEes (1#%ﬂ¥ﬂ%ﬁr?§ﬁﬁtﬁﬂq ¥r the

like. W . OXI whi,ch | 1y st in.the f f lid in, such

s benzoyl mBAPEIRRL tpEhAy aLrge Heta® D Endrkiak o8 ohe yunq speys
' I, i d_al t

Obtai noq.  ANEALEY A0pB1yREER FRETHC MR JAIS RIS WedE X Mhessr

benzoyl pepartdeuaids! orktelleld el idaid 4 U Wl forl thd W lan ! Mo

t hereof nakes It poss rastica enhance the preserv ity of the

adnesive CouRenl bidfetElC ol eRal ﬁtti.l::a:gc% ¥ Ofs EhRiRcAldng type

adhesi ve conposition according to t esent inve ri bed bel ow.

I n some defatbrmifedcaspenaihg oAl khe( ARaprN b Az R h i fhang-

The m xture thus obtained is then mxed with the aqueous binder (Ad). In
thi s mannewhithethenpahesive( AbnposAR)oand s( Appldlei .t €YY asidnpryisified

wi th the aqueous binder (A4). Subsequently, the water- - 13
case where the adhesive composition is applied to a bolt or a
nut, the grain‘diameter of the microcapsules can be vafied
within a range of from several micrometers to about 300 um
depending on the size of the thread of the bolt or the like.
When a peroxide which normally stays in the form of solid
grain,.such as benzoyl peroxide (BPO), is used as the
polymerization initiator, microcapsules having a layer formed
along the powder surface can be obtained, although spherical
microcapsules cannot be obtained. Since the benzoyl peroxide
powder itself is difficultly soluble in water, the use |
thereof makes it possible to drastically enhance the
preservability of the adhesive composition.

The preparation process of the precoating type
adhesive composition according to the present invention is
described below. In some detail, the components (Al), (A2)
and (A3) are mixed beforehand. The mixture thus obtained is
then mixed with the aqueous binder (A4).. in this manner, the
components (Al), (A2) and (A3) are temporarily emuisified

with the aqueous binder (A4). Subsequently, the water-
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sol ubl e aci dic substance (A3) inside the enulsion grain is gradually el uted
out fromthe interface of the grain to cause a sudden pH change and ion
exchange at the interface of the grain. This allows the agueous bi nder (A4)
to be insolubilized in water to forma | ayer on the surface of the emul sion
grains. The layer formation on the enulsion grain surface allows the

emul sion grain to becone apparently solid. Thus, a suspension solution is
produced. The term "emnul sion" as used herein neans a quuid liquid

gLZPﬁﬁfigﬂ %gg&ﬁ1a |IgEId%§gﬂlﬂnls dlspﬁé%§9 an egg%; “ﬁg5%$§§hliQUId

M or ocapsuSEE I o MK SRR G AP 'e?ée“m%%efm of e R Saothses
EQﬁpESLé”ﬁLh%%dﬁ%ﬁlg%%f?o %‘e z%ﬁﬁ)graoaﬁ%"” ot AP S EREEREE o Thr el
compound cJReaTH naTAY0S Q;I%EW%? Y S dé’?A@?“’ ”‘?5 I%e‘?p?Z?e??reSe?hta[‘e
the m Crocaa%wl%l(l@)zeao&&@%t%& %oogﬂé&igi?rd Z é¥‘ Sl RS Al PR LHE ¢

pol ynmerization accel erat be a sone at excessively to an ex ent
such that ehlstiadn lgrayngf, tﬁ%ePQ@&@£“¥d¥MEﬁﬁdHth£%H¥”éﬁEié£&@' bl e
bond (A2) cannot be i npaired. An exanple of preferred m xing ratlo t hese

conponent s sug flaka! afll1ews3@heo el 13dionS gPa MEitah thefonie) tapsaients, Célflifd ni ng
a polynerizabl e doubl e bond (A2), from1l0 - 14 -
Thus, a suspension solution is produced. The term "emulsion"
as used herein means a liquid-liquid dispersion where a
liquid medium is dispersed and emulsified in a liquid medium.
The term "suspénsion" as used herein means a liquid-solid
dispersion a solid is dispersed in a liquid medium.
| The ‘amount of the microcapsules (B) containing a

polymerization initiator and the amount of the polymerization
accelerator (Al) based on the addition amount of the compound

| containing a polymeriiable double bond (A2) may be |
appropriately selected as long as the amounts are éufficient
to polymerize and hardéen the compound containing a
polymerizable double bond (A2). It is preferred that the
microcapsules.(B) containing a polymerization initiator and
the polymerization accelerator (Al) be added somewhat
excessively to an extent such that the stability of the
compound ;ontaining a polymerizable-double bond (A2) cannot
be impaired. An example of éreferred mixing ratio of these
components is.that from 30 to 50 parts by weight of the

compound containing a polymerizable double bond (A2), from 10
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to 30 parts by weight of the aqueous binder (A4), from1l to 5 parts by

wei ght of the m crocapsules (B) containing a polynerization initiator, and
from0.5 to 5 parts by weight of the polynerizati bn accelerator (A) are
m xed with 50 parts by weight of water to prepare a suspension. The
effective anount of the polynerization initiator contained in the

m crocapsul es (B) nmay vary dependi ng on the kind of the materi al
constituting the mcrocapsule wall or on the kind of the polyrerization

initiator to be encapsulated but it is general]ly from30 to_90% by melght
based on tHR IRiRMELHf Yrﬁ?%ngd%ﬁpgﬁ?e§q%E§uslHlﬂﬂﬁrpﬁéééntfFHWthFBn

' add d d | wh
i1l or i o RARES Ry DeRiehie of o ARamkeR s 8 b8  FRE =thendan 1 o amount
| d, hat _th
comosi {1 FIE SEaEor B Ay n?}"io SPE PR RS BoB8RhchE PREIRE N
t t

comPost |k Ion Lo L L FoRP §Eﬁf§n§5§ﬁﬂ§"%§§?§¥§5§?§5§u ”

f t 1.
oo pas P e oo By e S S %8s SepESat ol C A8 i o of
t he COWO'@EB&C&:NQ an(tﬁ?ﬁt dA3%he (% ﬁ@gléﬂlon-rfﬁlkiago fcbA€alhblCin! S

not particularly limted, but in acconpl i sh or egol ng obj ects,
t he f|||e&Hé5dIé¥dﬂé§§dﬂé§1(ﬁ¥3ﬁéyr%é%ys&éﬁén&ingcbﬁufﬁe HPRA 062 Bhe
be

di anmeter of the filler

material constltutlng the microcapsule wall or on the kind of
the polymerization initiator to be enqapsﬁlated, but it is
generally from 30 to 90% by weight based on the weight of the
microcapsules (B). |

In the present invention, various additives may be
additionally used as needed. For example, when a filler is
used to be added to the adhesive composition, the addition
amount is appropriately selected so that the bonding
properties of the adhesive composition, e.g.; a force of
bonding a bolt in the case where the composition is applied
to a bolt, are enhanced and that the microcapsules (B)
containing a.polymerization initiator become easily ruptured
upon fastening the bolt.’ Thé addition amountlof the filler
is preferably from 1 to 10 parts by weight per 100 parts by
weight of the sum of the amounts of'the components (Al),
(A2), (A3), (A4) and (B). The kind of the filler is not
particularly limited, but in ordef to accomplish the
foregoing objects, the filler is preferably in the Eorm of

scale or acicula. The grain diameter of the filler may be
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adjusted to not nore than 100 [err]mto allow the foregoing conposition to
be applied to a bolt or the Iike w thout causing any trouble. The
precoating type adhesive conposition of the present invention nmay further
contain a well-known polynerization inhibitor or a chelating agent to
stabilize the conpound containing a polynerizabl e double bond (A2).

Speci fic exanples of the polynerization inhibitor include hydroqui none,
benzoqui none, napht hoqui none and ant hraqui none. Specific exanples of the

chel ati ng agent include B-diketone, e | enedi am,net etraacetic acid and
sodiun1saltg§ﬂ“§F Igﬁe&?&nﬂﬁEPeFﬁﬁ&cé@%c“Qb%&.a&@fpﬁé?ﬁ%r o 52 o
precoating type adhesive conpQsiti.o f th resent_.i nwentian,
pIasticizer?gﬁpﬁﬁdﬁéﬁp;%g ?e?pg&dﬁpugﬁt? ﬁﬁ nOF % I%%{}%ﬂﬁ*ﬁﬁ%%f

m | dewpr oof i,n n a reventive, a pH adjustor and other additives
known in thgagF?gﬁaéngétggggégby an appropriate neans to an extent such

that the objectivespgl bIE-BRESAAL +yBLCHNGR;GANRBIGNS iiTRA ' iibvever

since the pH adjustor t s to a e suspensi o ormati on and the

stabi [11y ObrEBgneUIRGERtIBn hG Fddichedn ARl o Wdd KAcd] ustor needs

to be adjuste e present vention, a colloidal silicais effectively
used for kegghyperigatiahl Iihlhugfto&harsasemalacmﬁgh SHtO A b aplil 52 S

because the addition of a colloidal silica solution (A5) after the
producti on eheacomppand edntalfing a polymerizable double bond (A2).

Specific examples of the polymerization inhibitor include
hydroquinone, benzoquinone, naphthoquinone and anthraquinone.
Specific examples of the chelating agent include B-diketone,
ethylenediaminetetraacetic acid and sodium salt of
ethylenediaminetetraacetic acid. |

Furthermore, to the precoating type adhesive
composition of the present invention, a plasticizer; a
pigment, a dye, a diluent, an anti-foaming agent, a
mildewproofing agent, a rust preventive, a pH adjustor and
other additives known in the art may be added by an
appropriate means to an extent such thaﬁ the objectives of
the present invention cannot be impaired. Howe&er, since the
pPH adjustor tends to affect the suspension formation and the
stability of the suspension, the addition amount of the pH
adjustor needs to be adjusted.

In the present invention, a colloidal silica is
effectively used for keeping the stabiiity of the suspension
thus produced.  This is because the addition of a cﬁlloidal

silica solution (AS) after the production of a suspension
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‘causes a colloidal silica to be deposited on the surface of the suspension.
grains. Exanples of the solvent for use in the colloidal silica solution
(AS) include water. The colloidal silica once deposited can no |onger be
re-di spersed and thus can enhance the stability of the suspension grains.
The application process of the precoating type adhesive conposition of the
present invention to a bolt or the like is described bel ow. The suspension
sol ution thus prepared can be applied to the spirally engaged surface of a

bolt or the_| t oprat t brush coater,
i ppi ng_ arCaBRER AICPLLatdeh: SFALFa TP b PPRS %SG o G The

ordinary ¢ eRperurerisies FEEREES . Frilohba Photré: ﬁaﬁ‘érep% R dNat er
e D SIS L ORISR P BBt v
FalEn 5 o et e o it e R SECARIE P R
oy 4 YA SIS Bl e e B B
undergo rapid pol yrRs | Zep1 e @6h NGF&Eas 0o ¥ Eﬁeaﬁrébgaeﬁ.nbh%ype '
pol ymeri zati on accelerator (Al) to thereby fix the bolt to“the " nut. - 17 -
adhesive composition of the present invention to a bolt or
the like is described below. The suspension solution thus
prepared can be applied to the spirally engaged surface of a
bolt or the like by means of an automatic coater or brush
coater, or by dipping an adherend in a container filled with
the suspension solution. The adherend coated with the
suspension solution is allowed to stand at ordinary
temperatﬁre or processed in a heating furnace to cause the
water contents in the suspension solution to evaporate away
to form én apparently dried coating on the spirally engaged
portion of a bolt.
Thereafter, by fastening the bolt.haviﬁg an
apparently dried coating on the spirally engaged portion
thereof to a nut or the like, the polymerization initiator
flown out from ruptured microcapsules (B) and the compound
containing a polymerizable.double bond (A2) oozed out from
the aqueous binder (2A4) uhdergo rapid polymeriz;tion and
hardening with an aid of the polYﬁerization accelerator (Al) :

to thereby fix the bolt to the nut.
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The present invention will ‘be described in greater detail wth reference to
the foll owi ng Exanpl es and Conparative Exanples, but the invention should:
not be construed as being limted thereto. Prior to reference to Exanpl es,
Conmparative Exanples 1 to 3 will be described. COVWARATI VE EXAVMPLE 1 A
precoating type adhesive conposition is prepared with the foll ow ng _
conponents and proportions thereof. Conponent (Al): D nethyl-p-toluidine
0.2 parts by weight Component (A2): Bisphenol A type epoxy 50 parts

Choponins (s Vapbe. et sobpohion il B AR et 110
e CompiReALL dert‘w%%%"s?ﬁ’gé 58" Tet deiigyin S@"@r@i%“%‘p‘" vl ght
pol ymeri zaphaRair Qe b8' BlahBh&50C BV ki Jﬁ%‘én'{%o% Wldu PO el an ne/
construed as being limited thereto. Prior to reference to
Examples, Comparative Examples 1 to 3 will be described.

MPARATIVE EXAMPLE 1

A precoating type adhesive composition is prepared
with the following components and proportions thereof.
Component (Al):

Dimethyl-p-toluidine 0.2 parts by weight
Component (A2):

Bisphenol A type epoxy 50 parts by weight
acrylate (BPE-4, available

from Shin-nakamura Chemical

Co., Ltd.)

Component (A4):

Water-soluble sodium 10 parts by weight
polyacrylate binder

(Cogum HW-7, available

-from Showa Highpolymer

Co., Ltd.)

Component (B):

Microcapsules containing 3 parts by weight
polymerization initiator

(microcapsules: having a

wall made of a melamine/

formaldehyde resin; and

containing 70% by weight

of. BPQ)

(1) A mixture solution X of the above components

(Al) and (A2) was prepared.
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f or mal dehyde resin; and containing 70% by wei.ght of. BPO (i) A mixture
solution X of the above conponents (Al) and (A2) was prepared. - 18 -

(ii) Then, the above conponent (A4) and 10 parts by weight of a

wat er - sol ubl e pol yacetal (KW10, avail able from Sekisui Chem cal Co., Ltd.)
were m xed with and dissolved in 30 parts by weight of water to prepare an
aqueous solution Y. (iii) The above conmponent (B) was added to and

di spersed in 25 parts by weight of water to prepare an aqueous sol ution Z.
Then, the above desgr.i be%r;ri xture X .was added to the aqueous solution Y

with stirring to pridddr e THETembihg @bovs FamRenehsetteAnd, 14 parts by
Ctirring ¢ Sedgd o5 BRrErei I Rt sk Lol O et ERblR ofrom
e D, SSRUEHP PR AR 2 i B B LR B8,
08): 2 AR N P vaer <o Bt P IR EIREDSI'y.
( BPE- 200, (1ii) The above component (B) was added to and
dispersed in 25 parts by weight of water to prepare an
aqueous solution Z. Then, the above described mixtuﬁe X was
added to the aqueous solution Y with stirring to prepare an
emulsion solution. Subsequently, to this emulsion solution
was added the aqﬁeous solution 2 prepared above with stirring
to obtain a precoating type adhesive composition (Comparative
Sample 1).
COMPARATIVE EXAMPLE 2

A precoating type adhesive composition is prepared

with the following components and proportions thereof.

Component (Al):
2—Hydroxyethyl-p-toluidiné 0.2 parts by weight
. Component (A2):

Bisphenol A type epoxy 50 parts by weight
acrylate (BPE-200,

available from Shinnakamura

Chemical Co., Ltd.)

Component (A4):

Water-soluble sodium 10 parts by weight
polyacrylate binder :
(HW-7, available from Showa

Highpolymer Co., Ltd.)



ava}IabIe fron1Shinnakanura Chem cal Co., Ltd.) Conponent (AA):

Wat er - sol ubl e sodi um 10 parts by wei ght pol yacryl ate bi nder
(HW 7, avail able from Showa Hi ghpol yner Co., Ltd.) - 19 - Conponent ( B)
M crocapsul es cont ai ni ng 3 parts by weight polynerization

initiator (mcrocapsules: having a wall nade of nel am ne/ formal dehyde
resin; and containing 70% by weight of BPO (i) A mxture solution X of the
above conponents (Al) and (A2) prepared. (ii) The above conponent (A4) was
m xed with @nd dissglrﬁ?_in 30 parts by weight of water to prepare an
aqueous sol TTRPRSA ( )} The above conponent (B) was added to and

df spersed ;Bosim%ﬁ%%ﬁ% h4BhET L0 B EPasEan ATUGOuB BRL 1 7
with stlrrlng'FE# £&; s@fegpﬁ£§$§ﬁgsglutlon. Subsequent |y, to this -
emul sion sol utifly) pade of melamine/

formaldehyde resin; and -

containing 70% by weight

of BPO)

(i) A mixture solution_x of the above components
(Al) and (A2) prepared. |

(ii) The above component (A4) was mixed with and
dissolved in 30 parts by weight of water to prepare an
aqueous solution Y.

(iii) The above component (B) was added to and
dispersed in 25 parts by weight of water to prepare an
aqueous solution Z. Then, the above described mixture X was
added to the aqueous solution Y with stirring to prepare an
emulsion solution. Subsequently, to this emulsion solution
was added the aqueous solution 2 prepared above with stirring
to obtain a precoating type adhesive composition (Comparative
Sample 2).

COMPARATIVE EXAMPLE 3

A precoating type adhesive composition is prepared
with the following cdmponents and proportions thereof.
Component (Al):

2-Hydroxyethyl-p-toluidine 0.2 parts by weight

- 20 -



was added the aqueous solution Z prepared above with stirring to obtain a
precoating type adhesive conposition (Conparative Sanple 2). COVPARATI VE
EXAMPLE 3 A precoating type adhesive conposition is prepared with the
fol |l owi ng conponents and proportions thereof. Conponent (Al):

2- Hydr oxyet hyl - p-tol uidine - 0.2 parts by weight - 20 -
Conmponent (A2): Bisphenol A type epoxy 50 parts by wei ght
acryl ate (BPE-200, avail able from Shi nnakanmura Chem cal Co., Ltd.)
Conponent (A4): Water iuble sodi um 10 parts by wei ght
al ginate bi °?9%/6Eé% bus sol ution) Conponent (B): M crocapsule :

cont ai ni ng arts by weight polynerizatio |t|ato
(m crocapsul es: 3%%; §E§%£ %% a nelamne/ fo ﬁaPaaﬁﬁdergﬁﬁﬁ and
availa é

0,
cont ai ni ng 70% H 1nnakamura

Chemical Co., Ltd.)
Component (A4): | |
Water-soluble sodium 10 parts by weight
-alginate binder (20%
aqueous solution)
Component (B):
Microcapsule containing | 3 parts by weight
polymerization initiator
(microcapsules: having a
wall made of a melamine/
formaldehyde resin; and
containing 70% by weight
of BPO)
Others:
Adhesion donative aqueous 10 parts by weight
binder (Gosenol GM-14,
available from Nippon
Synthetic Chemical
Industry Co., Ltd.; 4%
aqueous solution)

(i) A mixture solution X of the above components
(Al) and (A2) was prepared.

(ii) The above component (A4) and the above adhesion
donative aquéous binder were mixed with and dissolved in 30
parts by weight of water to prepare an aqueous solution Y.

(iii) The above component (B) was addedlto and
dispérsed in 25 parts by weight of water to prepare an
aqueous solution Z. Then, the above described mixture X was

added to the aqueous solution Y with stirring to prepare an

emulsion solution. Subsequently, to this emulsion solution
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O hers: Adhesi on donative aqueous ' 10 parts by wei ght binder

{ Gosenol GwW 14, available from N ppon Synthetic Chem cal Industry Co.,

Ltd.; 4% aqueous solution) (i) A mxture solution X of the above conponents
(Al') and (A2) was prepared. (ii) The above conponent (A4) and the above
adhesi on donative aqueous binder were mxed with and dissolved in 30 parts
by wei ght of water to prepare an aqueous solution Y. (iii) The above
conponent (B) was added to and dispersed in 25 parts by weight of water to
prepare an _a ueogg § lLution Z. Theththe above described m xture

{ X.was
added to t &%, RIBPYWE i E&?Qr%rEF?EPﬁ?%p%PﬁvﬁnWéﬁﬁl§F6ﬁr1ng
solution. Subsequently, to thi.s emulsiong.solution - 21, -, S addeﬁ.the
aqueous solUt i ai"bl%;?ée&?aahdd% 9, a9ie51vy TRRELFLoR ﬁ@%@gg{-‘? 3V Bype
adhesive c %éﬂ n (Conparative Sanple 3). The conpositions (Conparative
Samples 1 t0 préeépared in Conparative Exanples 1 to 3 were then

e o Ch (6 v o) S B I ik S RACINE 8L St
of 25 mm %&e%d%@@inQComparative Examples 1 to 3 were then
respectively applied to the thread portion of a zinc
chromate-plated steel bolt (M (diameter) of 10 mm, P (pitch)
of 1.5 mm, L (effective screw length) of 25 mm) at a coating
width of from 22 to 24 mm from the top of the thread, and
then dried at a temperature of 80°C for 20 minutes to obtain
precoated bolts (Comparative Examples 1 to 3).
E LE 1
A precoating type adhesive composition is prepared
with the following components and proportions thereof;
Component (Al):
Dimethyl-p-toluidine | 0.2 parts by weight
“Compoﬁent (A2):
Bisphenol A type epoxy 50 pafts by weight
acrylate (BPE-4, available from
Shinnakamura Chemical Co., Ltd.)
Component (A3):
Methacrylate acid - 3 parts by weight
phosphate (JPA-514,

available from Johoku
Chemical Co., Ltd.)
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width of from22 to 24 mmfromthe top of the thread, and then dried at a
tenmperature of 80[err]C for 20 mnutes to obtain precoated bolts
(Conparative Exanples 1 to 3). EXAMPLE 1 A precoating type adhesive
conposition is prepared with the foll ow ng conponents and proportions

t hereof. Component (Al ): D nethyl-p-tol uidine 0.2 parts by
wei ght Conponent (A2): Bisphenol A type epoxy 50 parts by

wei ght acryl ate (BPE-4, avail abl e from Shi nnakanmura Chem cal Co., Ltd.)

Conponent th | ate acid _ 3 parts by wei ght
phosphat e %ﬁ%&QQQF %§%¥ able fron1Johoku Chemical Co., Ltd.) - 22 -

0 h
%FEQQ?ST a’g /24%?%:9"%?% al | abl e from S}I%V\é F#%h B Vﬁép g )

Ltd.) Conponen Ea&gtalnlng 3 parts by melght

from Showa Highpolymer
Co., Ltd.)

Component (B):
Microcapsule containing 3 parts by weight
polymerization initiator
(microcapsules: having a
wall made of a melamine/
formaldehyde resin; and
containing 70% by weight
of BPO)

(i) A mixture solution X’ of the above components
(Al), (A2) and (A3) was prepared. _

(ii) The above component (A4) and 10 parts by weight
of a water-soluble polyacetal (KW-10, available from Sekisui
Chemical Co., Ltd.) were mixed with and dissolved in 30 parts
by weight of water to prepare an aqueous solution Y.

(iii) The above component (B) was added to and
dispersed in 25 parts by weight of water to prepare an
aqueous solution Z. Then, the above described mixture X’ was
gradually added to the aqueous solution Y with stiiring.to
prepare a suspension solution. Subsequently, to this
suspension solution was added the aqueous solution Z prepared
above with stirring to obtain a precoating type adhesive
composition (Sample 1). |

EXAMPLE 2
A precoating type adhesive composition is prepared

with the following components and proportions thereof.
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pol yneri zation initiator (mcrocapsules: having a wall made of a nel am ne/
f ormal dehyde resin; and containing 70% by weight of BPO (i) A mixture
solution X of the above components (A), (A2) and (A3) was? prepared. (ii)
The above conponent (A4) and 10 parts by weight of a water:=sol uble

pol yacetal (KW 10, avail able from Sekisui Chem cal Co., Ltd.) were m xed
with and dissolved in 30 parts by weight of water to prepare an agueous
solution Y. (iii) The above conponent (B) was added to and di spersed in 25
parts by t of mq&g; to prepare an aqueous solution Z. Then, the above
descri bed 3345 ‘gradual | y added to the agueous solution Y with

Zol uti on izspra?fi?ﬁ'%e’%}ﬁ‘? FPEFHIY or opar ad anive BFEH By HERRE "

obtain a prg %ﬁ% adheS|ve conposi tion (Sanple 1). EXAMPLE 2 A

precoating tyg es “conposi tion |s prepared W th the foll ow ng

conponents and Bq_rs@,@gﬁdlorhs ty g - Conporggt {Ald -

2- Hydr oxyet hyl I | ‘3ﬂbx 0 2 parts by wei i by weight
arydlatied (BPE-200,

avallable from Shinnakamura
Chemical Co., Ltd.)

Component (A3):
Maleic anhydride ' 1 part by weight
Component (A4):
Water-soluble sodium . 10 parts by weight
polyacrylate binder (HW-7, :
available from Showa
Highpolymer Co., Ltd.)
Component (B):
Microcapsule'containing 3 parts by weight
polymerization initiator
(microcapsules: having a.
wall made of a melamine/
‘formaldehyde resin; and
containing 70% by weight
of BPO)
Colloidal silica:

(Adelite AT-300, available | 10 parts by weight
from Asahi Denka Kogyo K.K.) -

(1) A mixture solution X’ of the above components
(Al), (A2) and (A3) was prepared. _

(ii) The above component (A4) was mixed with and
dissolved in 30 parts by weight of water to prepare an
aqueous solution Y. |

(iii) The above component (B) was added to -and

dispersed in 25 parts by weight of water to pfepare'eh
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Conponent (A2): Bisphenol A type epoxy . . 2750 parts by wei ght
acryl ate (BPE-200, avail able from Shi nnakanmura Chem cal Co., Ltd.)

Coimponent (A3): Ml ei c anhydride - . . 1 part by weight -
Conmponent (A4): Water-sol ubl e sodium .10 parts by weight
pol yacryl ate binder (HW?7, avail able from Showa nghpolyner Co., Ltd.)

Conmponent (B): M crocapsul e cont ai ni ng - 3 parts by wei ght

pol ymeri zation initiator (mcrocapsules: having a wall nmade of a nel am ne/
f or mal dehyde resin; ind contalnlg% 70W by i ght, of BPO) . Col | oidal_silica:
(Adelite ARQUBEUSASQLRESPE pheve Bpsrnihad Mg i ud

Kogyo K. K. m-xt on X of th o nent.s
and’ (a3) wiEepbefiTegadeh ?%ﬁéeasng&ns&ﬁ FESF A i hing
di ssol ved in art g r are.an aquequs. solutlon Y.
(iii) The 858%"’% %H ﬁFW%ég §53§'§é§-t ogé%ﬁ’E%%“entalY' T s
suspension solution was added 10 parts by weight of the above
shown colloidal silica with stirring. To the resulting
mixture was then added the aqueous solution Z prepared above
with stirring to obtain a precoating type adhesive
composition (Sample 2).
EXAMPLE 3
A precoating type adhesive composition is prepared
with the following components and proportions thereof.
Component (Al):
‘2-Hydroxyethyl-p-toluidine 0.2 parts by weight
Component (A2):
Bisphenol A type epoxy 50 parts by weight
acrylate (BPE-200, :
available from Shinnakamura
Chemical Co., Ltd.)
Component (A3):
Methacrylate phosphate 1 part by weight
acid (Kayamer PM-1,
available from Nippon
Kayaku Co., Ltd.)
Component (A4): _
Water-soluble sodium lo.parts by weight
alginate binder (20%
aqueous solution)
Component (B):
Microcapsule containing 3 parts by weight

polymerization initiator
(microcapsules: having a

- 25 -



di spersed in 25 parts by weight of water to prepare an - 24 - aqueous
solution Z. Then, the above described m xture X was gradually added to the
aqueous solution Y with stirring to prepare a suspensi on sol ution.
Subsequently, to this suspension solution was added 10 parts by wei ght of

t he above shown colloidal silica with stirring. To the resulting m xture
was then added the aqueous solution Z prepared above with stirring to
obtain a precoating type adhesive conposition (Sanple 2). EXAMPLE 3 A

precoatin ty rﬁgggéﬂg S prep?rﬁgjyﬁth the foll ow ng
conponent s an nponen

2- Fwdroxyethyl d gg g by welgh 0.2 parts by wei ght Conponent (A2):
Bi sphenol A ty %0 parts by wei ght acrylate (BPE-200,

avai |l abl e fron1 hlnnakanura Chem cal Co., Ltd.) Conponent (A3):

Met hacr yl asPhad flica: 1 part by weight acid (Kayamer PM1,
avai | abl e ron1N|ppon Kayaku Co., Ltd.) Conponent (A4):
(Adelite AT-300, available 10 parts by weight

from Asahi Denka Kogyo K.K.)

(1) A mixture solution X’ of the above components
(Al), (A2) and (A3) was prepared.

(ii) The above component (A4) was mixed with and
dissolved in 30 parts by weight of water to prepare an
aqueous solution Y.

(iii) The above component (B) was added to and
dispersed in 25 parts by weight of water to prepare an
aqueous solution Z. Then, the above described mixture X’ was
gradually added to the aqueous solution Y with stirring to
prepare a suspension solution. Subsequently, to this
suspension solution was added 10 parts by Qeight of the above
shown colloidal silica with stirring. To the mixture was
then added the aqueous solution 2 prepared above with
stirring to obtain a precoating type adhesive composition
(Sample 3). |

The compositions (Samples 1 to 3) prepared in
Examples 1 to 3 were then respectively applied to the thread
portion of a zinc chromate-plated steel bolt (M (diameter) of
iO mm, P (pitch) of 1.5 mm, L (effective scfew length) of 25

- mm) at a coating width of from 22 to 24 mm from the top of
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Wat er - sol ubl e sodi um + 10 parts by weight al ginate binder (20%
aqueous sol ution) Conponent (B): M crocapsul e containing 3
parts by wei ght polynerization initiator (mcrocapsules: having a - 25 -
wal | made of a nelam ne/ fornmal dehyde resin; and containing 70% by wei ght

of BPO Colloidal silica: (Adelite AT-300, avail able - 10 parts by
wei ght from Asahi Denka Kogyo K K. ) - (i) A mxture solution X of the above
conponents (A1), (A2) and (A3) was prepared. (ii) The above conponent (A4)
was m xed wiith and djssolved in 30 parts by weight of water %g g&gp&re an

aqueous sol#& &hread; iand fhenasied dpchRTRBIATRES Rific¥0 0

Then.  the MIBRERoss BEATR DAoL AP LERIcH T The aqueous

FoluiLon Yt <! el BeeRsiSRR b AR Y B e - o
Comparative Examples 1 to 3 and Examples 1 to 3 were '
evaluated for the following properties. The results are set

forth in Table 1.
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shown col | oi dal

silica wth stirring. To the m xture was then added the

aqueous solution Z prepared above with stirring to obtain a precoating type
The conpositions (Sanples 1 to 3) prepared

in Exanples 1 to 3 were then respectlvely applied to the thread portion of

adhesi ve conposition (Sanple

3).

a zinc chronmate- f—bal t [ —of 10 nm itch) of 1.5
mm L (effective fscrew | engtlh) of 25|mm at a coating wi dt h from22 to
24 nm fromthe tqp.pf|- 26 - [ he tlhread, 'and [then dried atfja tenperature
of 80[err]C for 0 m jhutes tlo. obtaln precoated bolts (Exanpl 1 to 3). The
conposi tions and flpecgat ed Qobt s| et dised in Conparative Exanples 1 to 3
and Exanples 1t ré evgl Pat @:fc r*the foll g propertifes. The
results are set f in Taljle 1 37- [err Det ermi npti on of
nonvol atil e cont ¢n& apd vi sqositly: Cdnparative HJanples 1 to and Sanples 1
to 3 were
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measur ed. for nonvol atile content (110[err]C, 2 hrs.) and viscosity (cps) by
means of a BL visconeter (at 60 rpmand at 6 rpm) to determne.their
structural viscosity ratio. Toraue test: The precoated bolts obtai ned were
each fitted with and fastened to a nut at 300 kgf.cm allowed to stand for
24 hours, and the breaking torque upon unfastening was neasured. As for
Conparative Sanple 1 and Sanple 1, the respective conposition prior to

m xing with the cqnponent 'ned for the of a
suspensi on B AL O % | uidity

haracteristics by a rheometer. The t h f or mat
Eya;aiciﬁh?ngczl ott ﬁehp%%%‘-‘i&%%&ag%&%xﬁa%?céﬁ%d es‘ mfpf%’i“frkﬁﬂ‘ e
Conparative r’rt‘)1 nd Sal;g) e__%ct% (rjf Lg.f'élj & h purified

tor to obPBRRUESgr mnw&%ﬁag%a‘ Tk 't
rﬁugrfrgzgn w8808 ;;1 b%gg gktlc d of? dB%’G?QQ;M%? roz jgéi%u "
prepared specimen t |on state was en t obser the s ate

of a suspengi eBmyFeR Rk RERS s raf gvas observed
havi ng a frozeﬁm)e3|n %ls?F?%Ute ﬁike co c S aro oH %ﬁets and a
nonorer di spgi-gAd gs&sgR oi |l droplet by the action of surface activity of

t he aqueous Dbrnder. us, it was found that the - 29 - sanpl e has a

resin distributed aTﬁénﬁrébbaﬂéﬂpbél%slBbEEQned were each fitted with

and fastened to a nut at 300 kgfecm, allowed to stand for 24
hours, and the breaking torque upon unfastening was measured.

As for Comparative Sample 1 and Sample 1, the
respective composition prior to mixing with the component (B)
was examined for the formation of a suspension by a scanning
electron microphotograph and for the fluidity characteristics
by a rheometer. The examination of the suspension formation
by a scanning electron microphotograph was conducted as
follows. Comparative Sample 1 and Sample 1 were each diluted
50 times with purified water to obtain a solution, which was
then instantly frozen. The solution thus frozen was
metallized with gold, and an SEM photograph of the thus
prepared specimen frozen at a solution state was taken to
observe the state of a suspension.
Formation of suspension:

Comparative Sample 1 was observed having a frozen
resin distributed like cobwebs aroﬁnd 0oil droplets and a
monomer dispersed as an oil droplet by the action of surface

activity of the aqueous binder. Thus, it was found that the

29 -



formof liquid emulsion. On the other hand, Sanple 1 had an aqueous bi nder
formed as a water-insolubilized filmon the surface of oil droplets. Thus,
core-shel|l type oil droplets which act as solid were formed. Further; only
wat er was present around the oil droplets, denmonstrating that the oi
droplets are sufficiently kept suspended. This shows that water can be
readily evaporated away during drying. Results of neasurenent by rheoneter

It was confirnmed that when peasyred at a shear rate_falling belowthe
neasurenentsqﬁﬁékeQ%ﬁEi.5?%%%d€%%ﬁ¥lﬁ%ﬁﬁﬂeaﬁpgﬁﬂmgléndFﬁBﬂ§§§eé“vF§@osity

of 1110t o H00* ste R i vimed S%ﬁb%?q%ﬁ' %fﬁ%s?ﬁ%‘é%é&%ﬁ?ﬁ?ﬁ%&é? ow
f 1/ 1 | | N, Safmpre sl
G ppi no- LodtBIEoNT PR AduilF AFi% °%@§r%+r¢%6§€§maaﬂy%€}?ecagi H2s0 as
| f | Bl t t a ati.ye
was i 1 ot o Tt et Lo SRR s TRt FeroorieLE EhBe L "eRaP s
Sample 1, Qi dieeTeas et Pdkd RARIE! - HOVENSE, LAySRORLE FlgNs o

consi derabl e stationary viscosity increase even at Gre ar rate. |t
was thus ceidddmnd drdtiind Ritfe P frdipifdty, MdMSns P&PHJEtEhQPt ghaedihn
Exanple 1 and Conparative Exanple 2 were observed-for externa appear ance
of E) he for mRGpietd nofe e FE VAR kep Ssuspétabd. TRiPOLhoRs Exagrie 1
- 30 - _

water can be readily evaporated away during drying.

Results of measurement by rheometer:

It was confirmed that when measured.at a shear rate
falling below the measurement range by BL viscometer, Sample
1 shows an increased viscosity that makes it difficult for
itself to drip. When measured at a shear faﬁe of 1/10 to 100
sec™!, which is optimum for coating, Sample 1 shows a low
viscosity so as to be easily applied to an adherend. The
sample dipping-coated onto an adherend exhibits a high
stationary viscosity so as to prevent itself from dripping.

. On the other hand, Comparative Sample 1 was diluted with
water to adjust its viscosity almost equal to that of Sample
1, and then measured by a rheometer. However, the sample
shows no considerable stationary viscosity increase even at a
reduced shear rate. It was thus confirmed that this sample
éasily drips.

The bolts obtained in Ekample 1 and Comparati&e
Example 2 were observed for external appearance of ‘the formed

coatings by a projector. As a result, the bolt of Example 1
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was observed to have a uniform snmooth coated | ayer formed on the surface
thereof to a sufficient thickness. On the contrary, the bolt of Conparative
Exanpl e 1 was observed to have a reduced filmthickness due to shortage of
the solid content that causes the generation of crinkles on the coated

| ayer surface. In accordance with the present invention, the use of a
suspensi on system having a solid substance dispersed in a |iquid nedium

. . . . dhesi havi hi ah
nonvol at i | $RB0REEREVERG B AN A ke ﬁﬁ’@qﬁ acﬁqsa'etvf«e,rf%%%%i ﬁ@:giﬁ%g; PRg.
f ' (St rovi des a precoatin e_adhesi ve
composi t1 of N ESE RN R M AN SRR an: | R ng
[ f lLi,ed her, [

by ead- | oc EPATERTYE, 8 BRI R Chhodid i e iile L (s SIFIRE B, 1 oo
of time. FHablch rEtcuRe fiflaf REIUGRRAL IRIL U IABIBIES df BRSSiPi £q! 0
give a higher nonvolatile content of the resulting a Si ve CconposITion

whi | e .rest pankeh® that'caueds! XhehYetidiraalich 'Wri’xﬁiis%ﬁ u‘?’?oﬁ%%‘% \(/)v

enul sion systens. Due to its fluidity, the suspension

viscosity aagerhgargagehe easily applied to an adherend by a di pping
nmet hod. When the adherend is withdrawn fromthe suspension solution, the

suspensi on sol uti ooncascdirtibnee! wiyhdithe présdhds inventich OftHd'Qse of

suspensi on system nmakes it possible to suppress surface drying and to

enhance i naesnapensidn- system having a solid substance dispersed in a
liquid medium makes it possible to obtain a precoating type
adhesive having a high nonvolatile content and a reduced
viscosity suitable for dipping coating. The use of such a
suspension system provides a precoating type adhesive
composition which exhibits an enhanced internal drying
ability during drying after appliedlto an adherend. 'Further,
after dfied, a precoated thread-locking screw member thus
obtained can be stored over a long period of time.

Further, the use of the suspension system makes it
possible to give a higher nonvolatile content of the
resﬁlting adhesive composition while restraining the
viscosity thereof at a ;ower value, as compared to emulsion
systems. Due to its fluidity, the suspension solution has a
low Viscbsity and thus can be easily applied to an adherend
by a dipping method. When the adherend is withdrawn from. the
suspension solution, the suspension solution can difficultly
drip. Further, the use of the suspension system makes it

possible to suppress surface drying and to enhance internal
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drying ability. Thus, a coated |layer can be formed in conformty with the
:val | ey-shape of a screw without inpairing the external appearance. Prior to
use, the conponent (A) is generally nmixed with about 1 to 5% of the

m crocapsul es (B) containing a polynerization initiator. The adhesive
conposition thus prepared is applied to a bolt, and then dried. Because of
Its suspension form the adhesive conposition can hardly drip and thus can
provide an i nprove xt er nal__appear ance ter dried. Furiher, . sjnce the
enul si on gFiaﬁ’r’@gan Sq&ﬁgr‘entTlhg}"Ssolai Foats gar}aé’rﬁfediﬁ‘ R cH i s

I nherently d solv solu i,on forns a er.on the surface of t he

h
enul si on gFQP X I§'d'lt:5'[ ]1?(¥’r§ 8% 9 sﬁ%‘f?"ﬁr"&‘r% $a s PRAERD us

bi nder dis Qi ref wat er can easily be evaporated away
rominsi Y tlon and the adhesive conposition is |less
from i nsi dB0E gg‘tﬁﬁﬁa BopEatah d the adhesi itionis |

apt to dry at the ce.t eo sr égﬂgﬁgat t he
pPesent i%vention §§B§x§8|P§%f %herng Eharactgrrst¥§ surta%yiﬁhégd
MBss- produe&wﬂ Bhoutn 124l 5ROBr WRhAGIY, gféﬁsa?edm&éﬂ B SBRSEMidgvention, a

coating layer formed with the adhesive conp srtron as a state 1h which the

mMoNomer s Obo@.&inﬂQ[iEh%léhe inerEWhal . salnd QdHRsaR A fddiipslietbn Thaief ore,
the conposition applied to a bolt or the Iike has an extrenely hi gh

|SE) ﬁbl lity g&d?beaaelaahggqma ROSS BloA t!,0 afd e AT oAt idd dFer a

g period of time
its suspension form, the adhesive composition can hardly drlp
and thus can provide an improved external appearance after
dried. Further, since the emulsion grains are apparently
solid and an aqueous binder which is inherently dissolved in
the solution forms a layer on ﬁhe surface of the emulsion
grains, the solution excluding the emulsion grains has no
aqueous binder dissolved therein. Therefore, water can
easily be evaporated away from inside the adhesive
composition, and the adﬁesive composition is less apt to dry
at the surface thereof. Thus, the adhesive composition of
the present invention has excellent drying characteristics
suitable for mass-productivity. In addition, ih_accordance
with the present invention, a coating layer formed with the
adhesive composition has a state in which the monomers or
oligomers are somewhat isolated even after dried. Therefore,
the composition applied to a bolt or the like has an
extremely high stability and hence making it possible to

store the precoated bolt over a long period of time.
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As nentioned above, the conversion of a liquid state to a suspensi on makes
it .possible to provide an adhesi on conposition having an increased
concentration and a reduced viscosity. This inproves dipping-coating
characteristics of the adhesive conposition and gives a dried | ayer having
an inproved external appearance. Thus, the adhesive conposition thus
prepared exhibits an inproved drying ability and productivity. Furthernore,

by form ng a water-jnsol ubilized nuIS|f|ed rains stay at quuid
state whi ch can be é?o’?‘%ﬂtﬁﬁﬁ?g *’Bﬁﬁ pE BofoBVersiPne Pdn & 4 1quddsshate

Goscr bed i PO ikt SRFPEARLRR! RaRbbc TEnBasPaLL Botr RESYLAR ARk AhARIAR |1
ill b th t. that h
modi 17 cat | CeeTRaR BLSRTHAERET dnn LnbERaRE RrEFRG Aem ARG aiich
h I Xk t
Tor s i n DrEceatRy aalPoumbBaber’ REbekborteat iy ESkakfeRd AN,
Al
ol yror | 2ai Toh Sanes EPITELRbO,PiBhiaaThes & hriRY Ray® Baving an o0

pO'Y”Er'Zfﬁ&ﬁprW@ﬁGEQﬂéﬁnéi dppehphnet . t hehGal, Qhe'ﬁdﬁe%h@% o sie/erOf
thus prepared exhibits an improved drying ability and
productivity. Furthermore, by forming a water-insolubilized
layer, emulsified grains stay at liquid state which can be
stored over a long period of time even in a system containing
a polymerization initiator.

While the inventioﬁ has been described in detail and
with reference to specific examples thereof, it will be
apparent to one skilled in the art  that various changes and
modifications can be made therein without departiné from the

spirit and scope thereof.
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(A3) one or more aci di ¢ substance which becones acidic after dissolved in
vvate“"mmﬂumn"m: ﬂﬂueous bi nder whi ch has an enul si fying capability and
whi c hTIFISE ubi i zed by said acidic substance (A3); and (B)

. LM -
m crocapsul es coﬁtafnlng one or nore polynerization initiator. 2. The

adhesi ve conposition according to claim1, wherein said conpound (A2)

conpri ses a conpound having a water-solubility of not nore than 10% by

~weight. 3, The gdhevae conposition according to claim2, wherein said
conpound WQ@Fn@ achéggppsaﬁdbility of not nore than 10% by weight is a

bi sphenol A type inet acrﬁlate. 4 hesi.ve conpasition according to

claim 1, wherein %ai d®8cPd EséﬁﬁsfgﬂgggéingCSRErP§551PU€Fﬁfﬁﬁ' ngig aci d
phOSphategFaeggWSPge§58§Ig§ 2QE%§}v§gggﬁp%%H8 gge%gcordlng to claim1,

wherein's i1 sestone or nmore conpound sel ected

o Lhe, S oup copg) b BsBpeigh SBBLIEHELRpSTSIAG Y guatite gy net o

by a carboxylic g p an aving a polymer

oo o 5 pory e sab LB BE A6H PBLIRERAEH B80T aGeCRR L 070U
(A2) one or more compound having at least one
polymerizable double bond at a terminal thereof or in

a side chain theieof;

(A3) one or more acidic substance which
becomes acidic after dissolved.in water; and

(A4) an aqueous binder which has an
emulsifying capability and which is water-
insolubilized by said acidic substance (A3); and

(B) microcapsules containing one or more
polymerization initiator.

- 2. The adhesive compoéition according to claim 1,
Qherein said compound (A2) comprises a compound having a
water-solubility of not more than 10% by weight.

3. The adhesive éomposition according to claim 2,
wherein said compound having a water-solubility of not more
than 10% by weight is a bisphenol A type (meth)acrylate.

4. The adhesive composition acco;ding to claim 1,
wherein said acidic substance (A3) comprises (meth)acrylate

acid phosphate.
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(c) a ) ~containing (neth)acrylate. 6. The adhesive conposition
,accormmrmﬂr"'W@MMerei n sai d agqueous binder (A4) conprises a binder

wat er-*sdl u InZ al kali-salting. 7. The adhesive conposition according
to claim6, wherein said aqueous binder (A4) is a sodium polyacrylate resin
or a sodiumalginate resin. 8. The adhesive conposition according to claim
1, wherein said polynerization accelerator (Al) conprises a tertiary am ne.

9. The adhesi ve copposition.according to ¢laim1l, wherein sai ]
pol ynmeri zati on acc er Borahesiye E%%lﬁ?ﬂ%d???%ﬂgﬂ?ﬂeFﬂyFiﬁ*?oFuidine.

10. The adhesi i ] di ng_t im1 .wherein the wall of said
i or ocapoPRet ) CORD: pekdie Subsrande; Cpd) (e RbpLIFHE FhS e mts © °Ty'

it ?Sgﬁf‘%%ﬁ%ﬁ%%%%%‘s?@ﬁ%%@a%ﬁ Folb (pnatREHice R Sl o acy! 5
Cde. 12, T . i o : . :
suspensi on Sol ut offL A A EPE: (A ISETTIC RIS re bR ed R En
Conpost t1 o SST ot T SR, A SR B ROTERGE e dPLe TR TR 5
suspensi on $9| i &ule; _

(b) an aromatic carboxylic acid terminated by a
carboxylic group and having a polymerizable double bond in
its molecule; and '

(c) a carboxyl group-containing (meth)acrylate.

6. The adhesive composition according to claim i,
wherein said aqueous binder (A4) comprises a binder water-
solubilized by alkali-salting. '

7. The adhesive composition according to claim 6,
wherein said aqueous binder.(A4) is a sodium polyacrylate
resin or a sodium alginate resin.

8. The adhesive composition according to claim 1,
wherein said polymerization accelerator (Al) comprises a
tertiary amine.

9. The adhesive composition according to claim 1,
wherein said polymerization accelerator (Al) comprises a
modified dimethyl-p-toluidine. |
| 10. The adhesive composition according to claim.l,
wherein the wall of said microcapsules (B) comprises a water

resistant melamine resin.
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(A fu | ses (A5) a colloidal silica solution. 14. A preparation
-proces m’Mﬁ& corrp05|t|on for use in precoating a screw nenber or
the lik conprises the steps of: (a) providing a nmixture
conprising: (A) one or nore pol ynerization accel erator; (A2) one or nore
conpound having at | east one pol ynerizabl e doubl e bond at a term nal
thereof or in a side chain thereof; and (A3) one or nDre aci di ¢ substance
whi ch becones acidjc after di ssol ved in wat er, ; |n%hsa|d n1xt%re

prepared in the st b (a} ﬁn?ﬂh?ﬁﬁyeaﬁ°ﬁaﬂééﬁ%°ﬂlﬁ&&Pr fron & adm
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addi ng (A5) a collol Ica solutron to sal'd suspension solution
prepared igotHs §86PcHE) ah@ &RhofAdbTarRier coftentbs Zﬁ:‘i‘nﬂ A ecs WO

therewi t h.
weight.

13. The adhesive composition according to claim 1,
wherein said mixture constituting said suspension solution
(A) further comprises (AS5) a colloidal silica solution.

14. A preparation process of an adhesive eomposition
for use in precoating a'screw member or the like, which
process comprises the steps of:

(a) providing a mixture comp:ising:"

| (Al) one or more polymerization accelerator;
(A2) one or more compodnd having at least one
polymerizable double ﬁond at a terminal thereof or in-

a side chain thereof; ahd

(A3) one or more acidic substance which
becemes acidic after dissolved in water;

(b) mixing said mixture prepared in the step (a) with
(A4) an aqueous binder, which has an emulsifying capability
and which is water-insolubilized by said acidic substance
(A3), with stirring to effect emulsification, to thereby

prepare a suspension solution containing emulsified particles
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16. The preparatlon Erocess -according to claim 14, wherein sald

fat er - i nmlwtmmlmju :HML sai d aqueous binder (A4) is caused by-
ion-exc

i i di c substance (A3). - 37 -

each having a water-insolubilized layer forhed on the surface
thereof; and |

(c) mixing said suspension solution with
microcapsules containing one or more polymerization initiator
to obtain an adhesive composition.

15. The preparation process according to claim 14,
further domprising a step of adding (AS) a colloidal silica
solution to said suspension solution prepared in the step (b)
to coat said water-insolubilized layer surface therewith.

.16‘ The preparatidn-process according to claim 14,
wherein said water-insolubiiization of said aqueous binder
(A4) is caused by ion-exchange with said acidic substance

(A3).
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