CURABLE RESI N COMPOSI TI ON.  ADHESI VE COVPQSI TI ON. CURED A80V4p$@mfET AND
COVPCSHTE The present invention relates to a cur§p§§ resin
conposition, particularly an adhesive conposition, having a quick curing
property. More particularly, it relates to an adhesive conposition
suitable for assenbling a field system of a speaker. There
has been an increasing use, year after year, of a cold quick-curing
adhesive which is curable at a 10 nornmal or roomtenperature in a short
period of tinmne, with a view to | abor-saving, resource-saving and

ener gy- savi ng. Especi al | youn ResfemDEADE B-XpeBkE69I5/R7T0DUS
materials such as netal, magnetic material, paper and 15 cloth are bonded,
and it is required to carry out assenbl i ng t he speaker made of such
various materials in a short period of tine. Accordingly, an adhestive
conposition is desired which is capable of bonding such materials in a
short period of tine.
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PRODUCT AND COMPOSITE
The present invention relates to a curable resin
composition, particularly an adhesive composition, having
5 a quick curing property. More particularly, it relates
to an adhesive composition suitable for assembling a
field system of a speaker.
There has been an increasing use, year after year,
of a cold quick-curing adhesive which is curable at a
10 normai of room temperature in a short period of time,
with a view to labor-saving, resource-saving and energy-
saving. |
Especially in assembling a speaker, various
materials such as metal, magnetic material, paper and
15 cloth are bonded, and it is required to carry out
assembling the speaker made of such various materials in
a short period of time. Accordingly, an adhesive
composition is desired which is capable of bonding such
materials in a short period of time.

20 Usually, a speaker has a comnstruction as shown in’
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20 & Usual |y, a speaker has a construction as shown in

-2- * Figure 1. Nanely, a frane 4 is bonded to a field system
Conpr|5|ng a bottomplate 1, a ring-shaped nagnet 2 and a ri ng- shaped
top plate 3 which are | am nated and bonded. To the peripheral portion
of this frame 4, the peripheral 5 portion (the cone edge) 7 of a cone 6
I's bonded. To the center portion of this cone 6, a voice coil 8 is
bonded. The internediate portlon of Thfs voice coil 8 is held by

a danper 9, and the |ower_ portion of t he vojce co 8 |s |tt on the
center portionFi8u¥@el potlaRNaly e trane 410‘-%&%? ‘iea?p J’cﬁ?ﬁ%

t f f 6.
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Nanely, the f Speaker I's asse ed’ by bohdi ng an
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sequenti al Iy an adhesive conposTtion
center portion of this cone 6, a voice coil 8 is bonded.

The intermediate portion of this voice coil 8 is held by
a damper 9, and the lower portion of the voice coil 8 is
fitted on the center portion of the bottom plate 1. A

10 dust cap 10 is bonded to the center upper surface of the
cone 6. As shown in Figure 2, the voice coil 8 has a
paper tape 11 wound on its outer circumference, and a.
coil 12 is wound on the outer circumference of the paper
tape 11.

15 Particularly, bonding of the field system of a
speaker comprising a bottom plate 1, a magnet 2 and a top
plate 3 is as shown in Figure 2. Namely, the field
system of a speaker is assembled by bonding and
laminating the bottom plate 1, the magnet 2 and the top

20 plate 3'sequentia11y by an adhesive composition 13.

Heretofore, as a cold quick-curing adhesive, a two-
pack type quick-curable epoxy adhesive, an anaerobic
adhesive, an instantaneous adhesive or a second
generation acrylic adhesive (SGA) has been known.

25 The two-pack type quick-curing epoxy adhesive is
designed so that a main agent and a curing agent are

weighed, mixed and coated on an adherent, whereupon the



Hereétofore, as a cold quick-curing adhesive, a two- pack type

qui ck-curabl e epoxy adhesive, an anaerobic adhesi ve, an instant aneous
adhesive or a second generation acrylic adhesive (SGA) has been known.
25 The two-pack type quick-curing epoxy adhesive is-: desi gned so
that a main agent and a curing agent are wei ghed, m xed and coated on
an adherent, whereupon the -3 - - 3-
adhesive cures by the reaction of the nain agent and the curing agent.

Ho , h 3 k | ck- ' dhesi h had
r awback that PADRSAYR AYEBP DY ChR FEAGAPR A FAS\MAdBnACEAE ARG GAR ng
t i 5 inad t t d is Likel b bly.
?8&;‘ and eveh”?ﬁ%ﬁ%ﬁsﬁa@& AaToty aecac e erdck Ve LN A O 178ne
t t ' h b . S |
Bnacr obi ¢ adneapyy; BofiesHrbRaL bR prawobfi Bupllis wetabioa B8, |

pressed betmeeﬂi%ggsrg@ng%omggh aggPthéd§§hgfeﬁr§H iagen@pwgvgr, It has

had a drawback th: a part sive conposition is squeezed
out at 5th?nhb@%uﬁ%epfﬁﬁé'BgndsHE?eﬁgiﬂuggzﬁiﬁéﬁypﬁbtb@”r@hh&kﬁ%ly

in contact with air 'and will not be cure Further, it
low, and even if weighing and mixing are adequately
carried out, the peel strength ahd impact strength tend
to be 1ow;

The anaerobic adhesive is designed so that the

10 adhesive composition is pressed between adherends td cut
off air for curing. However, it has had a drawback that
if a part of the adhesive composition is squeezed out at
the time of pressing, such a squeeze-out portion will be
in contact with air and will not be cured. Further, it

15 has another drawback that it is not curable when a
clearance between adherends is large.

The instantaneous adhesive usually comprises
cyanoacrylate as the ﬁain component and is excellent in
the operation efficiency. However, it has had a drawback

20 that the peel strength or impact strength is low.
Further, the moisture resistance or water resistance is
poor, whereby the range of its application is limited.

SGA is a two-pack type. Nevertheless, it requires no
accurate weighing of the two liquids, and it cures at

25 room temperature in a few or a few tens minﬁtes even when
weighing or mixing is inadequate, in some cases, simply

by contacting the two liquids without requiring accurate



15 has anot her drawback that it is not curable when a cl earance

het weeh adherends is |arge. The i nstant aneous adhesi ve usually
conprises cyanoacryl ate as the nmain conponent and is excellent in

the operation efficiency. However, it has had a drawback 20 that the peel
strength or inpact strength is | ow. Further, the noisture resistance
or water resistance is poor, whereby the range of its application is
limted. SGA is a two-pack type. ertheless, it requires no
accurate wei ghin f, the_t liquids, and it_curesg.at. 25.room tenperature
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However, SGA usually takes a long time for curing,
and it is difficult to accelerate the curing. In order
to accelerate the curing of SGA, an attempt has been made

10 to increase the amount of an organic peroxide, a reducing
agent or a (meth)acrylic acid (JP-B-53-24103). However,
if the amount of an organic peroxide is increased in
order to accelerate the curing, there has been a problem
that the storage stability tends to be poor. If the

15 amount of the reducing agent is increased, there has been
a problem that an unreacted reducing agent remains in the
cured product, whereby the bond strength tends to be low.
If the amount of the (meth)acrylic acid is increased, the
curing ca?:be accelerated, but unfeacted (meth)acrylic

20 acid tends to remain in the cured product, thus leading

| to a problem of causing rust to a metal, or corroding and
breaking e.g. a copper wire.

In recent years, as a speaker, there has been an
increasing demand for a speaker'to be mounted on a

25 wvehicle, to be used for automobiles. The temperature in

an automobile changes vigorously, for example, from a low

temperature of -40°C to a high temperature of 85C,



to accelerate the curing of SGA, an attenpt has been made 10 to increase

t.he anmount of an organi c peroxide, a reducing agent or a (neth)acrylic
acid (JP-B-53-24103). However, i f the amount of an organic peroxide is
i ncreased in order to accelerate the curing, there has been a problem
that the storage stability tends to be poor. If the 15 anmpbunt of the
reduci ng agent is increased, there has been5 a problemthat an
unreacted reducing agent remains in the ~ ~ cured product, whereby the

bond strength tends to be | ow. I f the ampunt of the (nmeth)acrylic acid

i s increased, t3fpending ynqry the, weathee|oh &) PaRRig@adiedion, the

(nmeth)acrylic 20 acid tends to remai.n.in the cured prodyct, thus |eading
to a probl em ofSSEAR} cﬁ-@é}gq Freminter, Lo SYREtrg the opgrafdon
e.g. a copper w.re. . . _Inrecent vears, .as a.s ker, .there has.been
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dependi ng upon the weather of the particular region, seasona?f
change from wi i efpdaketBB e Mt REANSHIcle. Here, the thermal
shock resistance is a bond strength against a wvigorous
temperature change i.e. in an environment of rapid
heating or rapid cooling. If the thermal shock
10 resistance is poor, there will Be a problem that the
bottom plate 1, the magnet 2 and the top plate 3 tend to
peel, or the magnet 2 tends to break, whereby the speaker
will not function properly.
The present inventors have conducted an extensive
15 study and as a result, have found that the above problems
can be solved by using compounds having specific
structures. The present invention has been accomplished
on the basis of this discovery.
Name%y, the present invention provides:
20 A curable resin composition comprising:
(1) a compound having a structure of the formula (A)
and/or (B):
R,-00C-R,-COO-R,’ (a)
wherein R, is -(CH,),- (wherein n is from 4 to 6), or an
25 o-, m- or p-phenylene group, and each of R, and R,’ is a

C,.,, alkyl group,



or term nation of the engine. Accordingly, high thernmal ' shock

resi stance has been required for a speaker to be 5 nounted on a vehicle,
particularly for a field system of a speaker to be nounted on a
vehicle. Here, the thermal shock resistance is a bond strength agai nst
a vigorous tenperature change i.e. in an environnent of rapid

heating or rapid cooling. If the thermal shack 10 resistance is poor,
there will be a problemthat the botfom plate 1, the magnet 2 and the
top plate 3 tend to eel, or the na%Pet 2 tends to break, whereby the
speaker will R@TOQ%&H@H Wﬁ%‘érqniz (CH,) CH; The presE®t inventors
have conducted an extensive st udy qﬂgxgg a result, have found that the
above probl ens can be solved by usi npounds having specific
structures. Thﬁhafgsﬁng u&y@pkgonahaglbgqgu@pconpl|shed on the basis
of this discovery. Nafte nely, the present invention provides: 20

A curabl e rsesin conppsat pobymerpzablegiinyl monomeft]) a conpound having a
structure of the formula (A and/or (B):

Rlerr]-00C R err] - COD &eorganic perokide, wherein Rerr] is

-(CHerr])[err]- (whereinnis from4 to 6), or an
S SHET%M
ﬂa%t ky'

p- phenyl ene group, (4dhdaerefucing] agehitanan® err]' |
The curable resin composition which contains (6) an

gr oup,

(5) an elastomer component.

10 acid phosphate compound of the formula (C):
0
il
(R-0) ~P-(OH),__ (C)
wherein R is CH,=CR,CO(OR,}, - (wherein R, is hydrogen or a
15 methyl group, R, is -C,H,-, -C,H,~, -CH,CH(CH,)-, -CH, -,
-CgH,,- or -CH,-COCH,,-,
o

and m is an integér of from 1 to 10), and n is an integer
20 of 1 or 2.

The curable resin composition wherein (1) the
compound having a structure of the formula (A) is di-2-
ethylhexyl adipate and/or di-n-octyl phthalate.

The curable resin composition wherein (1) the

25 compound having a structure of the formula (B) is
methylacetyl ricinolate and/or butylacetyl ricinolate.

The curable resin composition wherein (2) the
polymerizable vinyl monomer is an acrylate and/or a
methacrylate.

30 The curable resin composition wherein (2) the



-6-° Rlerr]-O0C (CHerr])[err]-HC=CH CH err] CH

(CH err])[err]CH err] (B) | OOCCH[ err]
wherein Rerr] is a (Jerr] al kyl group, 5 (2) a polymerizable vinyl .
nonomner, (3) an organi c peroxide, (4) a reducing agent,
and (5) an el astomer conponent. The curable resin
conposition which contains (6) an 10 ach7phosphate conpound of the
formula (O): O [err]

R-O - P- . ' R i
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t hyl , IS - H -, -Clerr]lH -
LU b i R
- - , s i ,
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sherein (1) {hecry1ar8ompoupd: Gaybonys ALEHALULSAPL HEChOT LSy A8keTS

di - 2- et adipate an n-oc :
curable regn &ﬂ&pﬁéth&pﬂmébﬁégf?lééé_the 25 conpound having a structure

of the fornula (B) is met hyl acetyl ricinolate and/or butylacetyl

ricinolate. The &lieableabk8ihesbRpesiRash! Whereher gisn e the
elastomer component is at least one member selected from
the group consisting of an acrylonitrile-butadiene-
methacrylic acid copolymer, an acrylonitrile-butadiene-

10 methyl methacrylate copolymer, a butadiene-styrene-methyl
' methacrylate copolymer and an acrylonitrile-butadiene

rubber.

The curable resin composition wherein (5) thé
elastomer component is an acrylonitrile-butadiene-

15 methacrylic acid copolymer.

The cﬁrable resin composition which is a two-pack
type curable resin composition comprising a first pack
and a second pack, wherein the first pack contains at
least the organic peroxide, and the second pack contains

20 at least the reducing agent.

An adhesive composition containing the curable resin
composition._

A cured product of the adhesive compoéition.

A composite qomprisihg adherends bonded by the cured

25 product.

The composite wherein the adherends are made of

ceramics and/or metal.



pol ymeri zabl e vinyl nonomer is an acrylate and/or a met hacrylate. 30
The curabl e resin conposition wherein (2) the

-7- pol ynmeri zabl e vinyl nonomer is at |east one nenber sel ect ed
fromthe group consisting of 2-ethyl hexyl acryl ate, 2-ethyl hexyl
met hacryl ate, 2-hydroxyet hyl acryl ate, 2-hydroxyethyl nethacryl ate,
nmet hyl acryl ate 5 and net hyl nethacryl ate., _ The curable resin
conposition wherein (5) the el ast orrer conponent is at | east one nenber
selected from he QU onS|st|n f, an itrile-buyt d ene-

met hacrylic acid cé%‘tﬁ ﬁ%\g opd'ﬁ: qioqr}ee adﬁ'f%%?rléﬂ% arq gna
nmet hacryl ate c b ene- st yrene- net hyl nethacrylate
copol yner and §%9%§g§ oﬁ???%%ﬁg%utadiene r ubber . The curabl e

resin conposition %e- do%) tteh her e'@ﬁg Q{?%{gﬁ@} Iﬁasgr%}-_

acrylonitrile-buta acr aci copo The

ggrabl e resin conpaesgid i lctlé 'w%k&etl‘fp t@f'éd%dherer{ deo raa rearﬂeesir{l}]

nposition conprising a first pac and a secon erein e

first pack gonkacknedbf a speaker, which are bonded to each other along
their peripheral portions, and/or a bottom plate, a
magnet and a top plate of a speaker, which are laminated
and bonded to form a field system of the speaker.

The composite wherein the adherends are a bottom

10 plate, a magnet and a top plate of a speaker, which are
laminated and bonded to form a field system of the
speaker.

In the accompanying drawings:

Figure 1 is a cross-sectional view of a speaker.

15 Figure 2 is a cross-sectional view showing the
structure of a field system of the speaker.

Figure 3 is a cross-sectional view showing the
method for measuring the thermal shock strength of the
field system 6f the speaker.

20 Now, the present invention will be described in
detail with reference to the preferred embodiments.

(1) The compound having a structure of the formula
(A) and/or (B) to be used in the present invention is a
compound havipg the following structure:

25 | R,-00C-R,-COO-R,’ (2)
wherein R, is -(CH,), - (wherein n is from 4 to 6), or an

o-, m- or p-phenylene group, and each of R, and R, is a



| east, the organic peroxide, and the second pack contains 20 at |east the

r.educi ng agent. An adhesi ve conposition containing the curable
resin conposi tion. A cured product’ of the adhesive

conposi tion. A conposite conprising adherends bonded by the cured
25 product. The conposite wherein the adher ends—ate—iraee—gf——
ceram cs and/or netal . -9 - THIS SHEET HASSBEEN
The conposite wherein the adherends are made of der ani REPIAGED et al
The conposite where e mcs is a magnet. et T T CONPOS I T €
wherein the adﬁgﬂén%fkgf gfg??ane and 5 a cone of a speaker, which are

ohate. & o gt 2Rg Sl pleTe-SPbE ERRL AR i Oh e 8 natod

and bonded to forma fleld syst em of thecg@@ﬁker The conposite
wherein the adherends are a bottom 10 plate, *a magnet and a top plate of a
speaker, whbch vdterein R,| 4si aaCed abkybogdedpto forma field system of the
speaker . By the use of component (1), curing can be
aécelerated, whereby there will be effects such that the
thermal shock resistance evaluated by the bond strength
and adhesion after the heat shock test, is high, the
10 magnet in the field system of the speaker scarcely
undergoes breakage, and the top plate or the bottom plate
tends to scarcely peel from the magnet. Such effects
for acdelérating the curing are advantageous for the'
production of the field system of a speaker from the
15 following viewpoint.
In the production of the field system for a speaker,
it is necessary to maintain the precision in assembling
-to be precise and constant so as not to dislocate the
positions of the magnet and plates such as the top plate
20 and the bottom plate. For this purpose, it used to be
necessarf to secure the speaker field system by means of
a large amount of jigs until the adhesive composition
cures. In the production of the speaker field system by
automation, if the curing time is short, use of the jigs
.25 can substantially be reduced, and a large quantity of
products can be produced, such being extremely

advantageous for industrial applicability.

The compound having a structure of the formula (A)

T




In the acconpanying draw ngs: __Figure 1 is a cross-sectional view

of a speaker. 15 Figure 2 i4 I vi ew show ng the
structure of a field system of thg 'ﬂ-llS &T%BW Figure 3 is a
cross-sectional view show ng the ROCED suring the thernal
shock strength of the field systen1of the speaker. 20 Now, the
present invention will be described in _ rJrget__au with reference to the
preferred enbodlnents (1) The compound having a structure of the

(8% v oG R A P ol A ol
NG brr]) [or TR B HEGESQ 79 the Fegup ronmiat g St qi g7
p- phenyl ene gr ﬂfgaflgcé]dﬁgaﬂ ercﬁ fngt@ﬁealyl'pc‘hghalate, diheptyl

-9- C[ rr] :
Rerr]- ?C"'[%er%aiﬂ% %%@&@%ﬁ %%:H&E&llﬁ'[gﬁﬁllla&t?he( B)

OOCCH] err] eln ﬁ use
of conponent (1di-flEdtidl Gt Hflate, ALGRIES Y 408" §i

effects such that the t hermal shock reéﬁétance eva uaiﬁg %y % © ond
strength 79 phthalate (manufactured by Mitsubishi Gas Chemical

Co., Ltd.), may be mentioned as preferred. Among them,
di-2-ethylhexyl adipate and/or di-n-octyl phthalate, is
preferred from the viewpoint of the acceleration of
10 curing. Particularly preferred is di-2-ethylhexyl
adipate.
As the compound having a étructure of the formula
(B), methylacetyl ricinolate or butylacetyl ricinolate
may, for example, be mentioned. Among them, methylacetyl
15 ricinolate and/or.butylacetyl ricinolate are preferred
from the viewpoint of the acceleration of curing, and
particularly preferred is methylacetyl ricinolate.
One or more of such compounds may be used. Among
them, a compound of the formula (A) is preferred in view
20 of the high effect.
The component (1) is used preferably in an amount 6f
from 1 to 40 parts by weight, more preferably from 3 to
35 parts by weight, per 100 parts by weight of the total
amount of the components (2) and (5). If it is less than
25 1 part by weight, the curing-accelerating effect or the
| heat shock resistance tends to be poor, and the magnet is

likely to peel or break. On the other hand, if it

is Sheet Has Been Reﬂlaced
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and adhesion after the heat shock test, is high, the 10 nmagnet in the
f the speaker scarcely under goes breakage, and the top

field systemo

plate or the bottom pl ate tends to scarcely peel fromthe nagnet.

ef fects f
producti on of

Vi ewpoi nt .

it Is necessar
and constant s
pl ates such as
It used to be

a | arge anpunt
production of

time is short,

or accelerating the curing are advantageous for the
the field systemof a speaker fromthe 15 follow ng

In the production of thﬁ field system for a speaker,

y to maintain the precision’i a§senb|ing to be prec
0 as not to dlslocate t he positions of the nmagnet an
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| ar ge quantlty of L n radu such hei extrenely

advant ageous for i n(ﬂst rl a%%ﬁﬁe%gﬁliﬁqoylny monomelrht]: %&ﬁﬁff haVi ng
f (A _ 10

heel Priddlent &LVﬁgtlon may, Ifor example, hﬁ% , acrylate

structure of t

I S not partlcularly limte

wever , east one

fromthe gr0Upo§°&5h@khﬁ&r9ﬁa@bﬂ23uch as methyl acrylate, methyl

10

15

20

25

methacrylate, ethyl acrylate, ethyl methacrylate, butyl
acrylate, ‘butyl methacrylate, 2-ethylhexyl acrylate, 2-
ethylhexyl methacrylate, cyclohexyl acrylate, cyclohexyl
methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl
methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl
methacrylate, glycidyl acrylate, glycidyl methacrylate,
diethylene glycol diacrylate, diethylene glycol
dimethacrylate, dipropylene glycol acrylate, dipropylene
glycol methacrylate, trimethylol propane triacrylate,
trimethylol propane trimethacrylate, pentaerythritol
tetraacrylate, pentaerythritol tetramethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol
hexametha?rylate, tris(acryloyloxy)ethyl isocyanurate,
tris (methacryloyloxyl)ethyl isocyanurate, 2,2-bis(4-
acryloxyphenyl)propane, 2,2-bis(4-
methacryloxyphenyl)propane, 2,2-bis(4-
acryloxyethoxyphenyl)propane, 2,2-bis(4-
methacryloxyethoxyphenyl)propane, 2,2-bis(4-
acryloxydiethoxyphenyl)propane, 2,2-bis(4-
methacryloxydiethoxyphenyl)propane, 2,2-bis(4-
acryloxypropoxyphenyl)propane, 2,2-bis(4-

Such
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et hyl hexyl adi pate, di-2-ethyl hexyl phthal ate, diheptyl pht hal at e,

di i sodecyl phthal ate, diisononyl phthal ate, 5. di-n-octyl phthal ate and

di -n-decyl phthal ate, may be mentioned as preferred. Anmong them _
di - 2- et hyl hexyl adi pate and/or di-n-octyl phthalate, is preferred from
t he vi ewpoint of the acceleration of curing. Particularly preferred is
di - 2- et hyl hexyl adipate. 10 As i?e conpound having a structure
of the fornula (B), nethylacetyl ricinolate or butylacetyl ricinolate
may, for exanpl

and/Fr bu;y|ac?P?FBE°EVE§F§§§QBP§9§E§P¥33?ﬁ°ﬁ tgy ? ¥Eﬁﬂ£5|e&%gi2?|g;fthe
accel eration o a%?&igﬂgﬁ%@ ae&ngyﬁ rtlgﬁp%% pre err;uﬁgiunet yl acety

ricinol ate. € or sed. Anong

ei oo T etk bIba E%%?a%%w*?p%%%&‘i#%& bt Bl Besttod:
from 1 to 40 pagksyhyceel g 81y TBERnPLALS! AllhaLLTad el 0 35 parts by

wei ght, per 100 pafts by wei ght anDunt of the conponents

(2) and (95).5 |fdhbybio%éﬁ%eh?&ﬂxy%@h%lpQEEyQEtWe'@HEycﬁB entenyloxyethyl
curing-accelerating effect or the heat shock resistance ?%nds to be

p?or and the nmgRhtcikglate, epbkel Hckplpeel “@pokiealsterO3oblpgr~ot her hand,

R (manufactured by Kyoeisha Kagaku K.K.), epoxy acrylate
“"Epoxy ester 3000A” (manufactured by Kyoeisha Kagaku
K.K.). epoxy acrylate “NK oligo EA1020” (manufactured by

10 Shin Nakamura Kagaku K.K.), epoxy acrylate “NK oligo
EMA1020” (manufactured by Shin Nakamura Kagaku K.K.),
epoxy acrylate “LK ester BPE500” (manufactured by Shin
Nakamura Kagaku K.K.), epoxy acrylate “Biscoat #540”
(manufactured by Osaka Yuki Kagaku K.K.), polyester

15 acrylate “Aronix M-6100" (manufactured by Toa Gosei
K.X.), urethane acrylate “Aronix M-1100" (manufactured by
Tda Goseil K.K.), polybutadiene acrylate “TE-2000"
(manufactured by Nippon Soda K.K.) or
acryloni?rilebutadiene acrylate “Hycar VTBNX”

20 (manufactured by Ube Kosan K.K.), vinyl acetate, styrene,
vinyl toluene, or divinyl toluene. One or more of these
compounds may be used. Here, the epoxy acrylate means an
epdxy_resin having acryloyl groubs and/or methacryloyl
groups at its both terminals.

25 Among them, an acrylate and/or a methacrylate is

preferred from the viewpoint of the adhesiveness. More

preferred is at least one member. selected from the group



- 11 - exceeds 40 parts by weight, the curing-accel erating ef fect

or the thermal shock resistance tends to be poor, and the magnet is

likely to peel. (2) The polynerizable vinyl nononmer to be used in

5 the present invention, may, for exanple, be an acrylate or a

nmet hacryl ate, such as nethyl acrylate, nethyl nmet hacryl ate, ethyl
~acrylate, ethyl nethacryl ate, butyl 9ﬁé¥|§te’ butyl methacryl ate,

2- et hyl hexyl acrylate 2- ethylhexyl hacryl ate, cycl ohexyl

acryl ate, cyclohex .10 acryl ate, 2- hydroxyethyl acrylate
2- hydr oxyet hyl COnsis ag&ya % HoRAFBYIRAS adAH h%ﬁ%&droxypropyl

e e
P soryi oo, mecHAR AL S neb iy KERTES AR vy BRSO

tetraacryl ate, gr&t Qre*tel}?]_,l iol30; gt 8L %@Eﬁ}lﬁ%@h%eetqactrgla@eoe@t aeryt hr| toI

hexaacryl at e, pen aerythrito exa

[ | oyl 04 I
tris(acryl oy OMHQIOWeth%C)ﬁ@EH%EE lat ) a (’:E)F%‘aér?lgﬁ %rléﬁf{)@%&)a%&y

|socyanurate bi S(4- acryloxyp en
The component (2) is used preferably in an amount of

from 60 to 95 parts by weight, more preferably from 65 to
90 parts by weight, per 100 parts by weight of the total
amount of the components (2) and (5). If it is less than

10 60 parts by weight, the viscosity tends to be too high
that there will be inconvenience from the viewpoint of
the operation, and the thermal shock resistance or the
adhesion at room temperature tends to be poor. On the
other hand, if it exceeds 95 parts by weight, the

15 wviscosity, the adhesiveness under the thermal shock
resistance and the adhesion at room temperature tend to
be poor. .

(3) The organic peroxide to be used in the present
invention, may, for example, be cumene hydroperoxide,

20 paracumene hydroperoxide, tert-butyl hydroperoxide,
diisopropylbenzene dihydroperoxide, methyl ethyl ketone
peroxide, benzoyl peroxide or tert-butyl peroxybenzoate.
One or more of them may be used. Among them, cumene
hydroperoxide is preferred from the viewpoint of the

25 reactivity.

The component (3) is used preferably in an amount of

from 0.5 to 10 parts by weight, more preférably from 1 to -



met hacr yl oxyphenyl ) propane, 2, 2-bi s(4- acryl oxyet hoxyphenyl ) pr opane,
2, 2-bi s(4- nmet hacr yl oxyet hoxyphenyl ) propane, 2, 2-bis(4- 25

acryl oxydi et hoxyphenyl ) propane, 2, 2-bis(4-

met’hacr yl oxydi et hoxyphenyl ) pr opane, 2, 2-bi s(4-

acryl oxypr opoxyphenyl ) pr opane, 2, 2-bi s(4-

- 12 - nethacryloxypropoxyphenyl)propazi, 2, 2-bi s(4-
acryl oxyt et r aet hoxyphenyl ) propane, bi §( -
nethacryloxytetraethoxyphenyl)propane di cycl opent enyl| acryl ate,
di cycl opent eny| 8 rRAFEE Y W@IGht 5 PR cLR0 dpRFE iy do@bglhsn °§c¢9¢at@tal
di cycl opent enyl oxyet hyl net hacryl ate, epoxy_acryl ate Epox ester
3000M' - ( mePRMRE t O e@%fW%@K BIRAK . ?25) eTp‘g %ﬁ% than
"Epoxy ester 30 " (manuf act ur.ed yoei sha Kig%ﬁ %
acrylate "NK ol g@éﬁ 3?)"‘ ‘%/ RE BRI 1$P Fle?\%?aﬁ?ﬁa Kﬁgg‘ﬁu
K. K. ), epoxy acr "NK 20" nufa ured Shin
Nakanur a Kagak exc %giyl%@ﬁh@Tgb “ﬂ’gje% 5%)6 %?rﬁnuf actured

?ﬁaﬁg;gcturgd bfﬁgéaﬁﬁﬁifﬁgﬂééiééz %fé???'?g[zggtgr Bazcogériﬁg?e " Aroni x

M- 6100" (manufact ur edy by, J0R4086hg agent to be used in the present
invention may be any reducing agent which reacts with the
above organic peroxide to generate radicals. As such a
reducing agent, a tertiary amine, a thiourea derivative

10 or a metal salt may, for example, be mentioned.

The tertiary amine may, for example, be
triethylamine, tripropylamine, tributylamine or N,N-
dimethylparatoluidine. The thiourea derivative may, for
example, be 2-mercaptobenzimidazole, methylthiourea,

15 dibutylthiourea, tetramethylthiourea or ethylenethiourea.
The metal salt ﬁay, for example, be cobalt naphthenate,
copper naphthenate or vanadylacetyl acetonate. One or
more of them may be used. Among them, a thiourea
derivativ? is preferred from the viewpoint of the

20 acceleration of curing, and particularly preferred is
ethylenethiourea.

The component (4) is used preferably in an amount of
from 0.1 to 10 parts by weight, more preferably from 0.5
to 5 parts by weight, per 100 parts by weight of the

25 total amount of the components (2) and (5). If it is
less than 0.1 part by weight, the curing speed tends to

be slow, and if it exceeds 10 parts by weight, an



K. K.), urethane acrylate "Aroni x M 1100" (manufactured by Toa Cosei
K. K. ), 'pol ybutadi ene acryl ate "TE-2000 (manuf actured by N ppon Soda
K K.) or acrylonitril ebutadi ene acrylate "Hycar VIBNX" 20

(manuf actured by Ube Kosan K K. ), vinyl acetate, styrene, vi nyl

tol uene, or divinyl toluene. One or nore of these conpounds may be

used. Here, the epoxy acrylate neans an _ ;gepoxy resin having acryl oyl
groups and/ or nethacryl oyl groups at ifS both termnals. 25

A h th I d fromthe
V|m(;\r/1v?30|t nte mof atn r@%‘%‘gésﬂ? ‘i%mrk%?agqencr %‘? ee‘?‘? e’EFW%l‘g‘t Vrg%? %nég?nsnber

sel ected fron1tggh - 13 -

consi sting of Z-e %ﬁ*gxﬁ %scr%ﬂ 613 e pcf et hyl hexyl met hacryl at e,

o ey Vi Ehe RSB BIMcton, | 5] DARLYCRLE oL Y] 20T Y &1 @
st pre

and net hyl nethacrylate. erred I's exy nethacrylate

2- 5 hydr oxyeidngor@tthacy Wsde ﬁ{‘@ﬂefmé&ylmﬂ%\r@cﬂi@ d&hesion. The €

conmponent (2) is used preferably in an anount of fromo60 to 95 parts
by wei ght, Bor elsidieabldbrgorerfd tdans a prQLyI%&zt Subs M & thaPid dg
parts by weight of the total anount o he conponents (2) an (5) | f

it is | ess thamrubbery elasticity at room temperature. Preferred is one
which can be dissolved or dispersed in a polymerizable
vinyl monomer.
Such an elastomer component may, for example, be an
10 acrylonitrile-butadiene-methacrylic acid copolymer, an
acrylonitrile-butadiene-methyl methacrylate copolymer, a
butadiene-styrene-methyl methacrylate copolymer (MBS), an
acrylonitrile-styrene-butadiene copolymer, or a synthetic
rubber such as an aqrylonitrile—butadiene rubber, a
15 1linear polyurethane, a styrene-butadiene rubber, a
chloroprene rubber or a butadiene rubber, natural rubber,
a styrene type thermoplastic elastomer such as a styrené—
polybutadiene-styrene type synthetic rubber, an olefin
type thermoplastic elastomer such as a polyethylene-~-EPDM
20 synthetic rubber, a urethane type thermoplastic elastomer
of caprolactone-type, adipate-type or PTMG-type, a
polyester type thermoplastic elastomer such as a
polybutylene terephthalate-polytetramethylene glycol
multiblock polymer, é polyamide type thermoplastic
25 elastomer such as a nylon-polyol bloék copolymer or a
nylon-polyester block copolymer, a 1,2-polybutadiene type

thermoplastic elastomer, or a vinyl chloride type



10 60. parts by wei ght, the viscosity tends to be too high that there
wi Il be inconvenience fromthe viewoint of t he operation, and the

t hermal shock resistance or the adhesi on at roomtenperature tends to
be poor. On the other hand, if it exceeds 95 parts by weight, the 15
viscosity, the adhesiveness under the thermal shock resi stance and the
adhesion at roomtenperature tend to _bfspgor. (3) The
organi c peroxide to be used in the present i nvention, may, for

exanpl e, be cunene hydroperoxi.de, 20 paracunmene hydroperoxi de, tert-butyl
hyd?gperoxide,@%erméé' oA TET e d&ﬁ?ﬁ?oﬁi?éipﬂﬁg FEMREPSBLSy Maet one

per oxi de, benzeqyl i or._tert- i _peroxybenzoate. g?e or_nore
“of them may be%\ésg%%rdz%%glet ﬁé’m%‘%cﬁﬁe%na 10T A &mu&ee i "épz gl? ed
fromthe viewpg 2 (G RYAT VAN . T nponent IS
used preferablgb?% g% g%%ﬁkt§g;%%% d%#ﬁé%ﬁyﬁ}ﬁEYZﬁf afgg by wei ght, nore

preferably from1 tmhong them, from the vi int of the solubilfty
parts by weight, per 100 parts bfmwetl &tVlow%%lentoqt al € s n%ulnlglolf 'f%e

conponent s § 2) t@Rd pollymelrfizablieS viegd Hdddmer and ¥ded teH A HHocy he

euring speed tends to be sl ow,
resistance, at least one member selected from the group

8

consisting of an acrylonitrile-butadiene-methacrylic acid
copolymer, an acrylonitrile-butadiene-methyl methacrylate
copolymer, a butadiene-styrene-methyl methacrylate

10 copolymer and an acrylonitrile-butadiene rubber, is
preferred, and particularly preferred is an
acrylonitrile-butadiene-methacrylic acid copolymer.

The acrylonitrile-butadiene-methacrylic acid

copolymer_is not particularly limited, but one having

15 structural units of the following formulae (D), (E) and
(F) is preferred, since the effect is large. As an
acrylonitrile-butadiene-methacrylic acid copolymer having
structural units of the formulae (D), (E) and (F), Nipol
DN612, trgdename, manufactured by Nippon Zeon Co., Ltd.,

20 may, for example, be mentioned.

~CH,CH- (D)
CN

-CH,CH=CHCH,- . (E)
ik

~CH,C- (F)

COOH



and if it exceeds 10 parts by weight, the storage 5 stability tends to be

poor. (4) The reducing agent to be used in the present

i nvention may be any reduci ng agent which reacts with the above
organi c peroxide to generate radicals. As such a reduci ng agent, a
tertiary amne, a thiourea derivative 10 or a netal salt may, for
exanpl e, be nenti oned. The tertiz_irx7arp' ne may, for exanple, be

triethylamne, tripropylamne, tributylamné or N N

2 mor capt abenzi mi dadoid THATIITE Mottt ed 188 e e carpeeattittes ©°
tetramet hyl t hi : -51@(:']1{%%; l’ji. rea. The metal salit for
exanpl e, be co(t?g{t%%r%gp%etehena €, i a;%g[ﬂ)ecro%oaeﬁﬁ?%erfﬂ ecod&%% a“@ett%ll
acetonate. One -frﬂg_ drhe b fHﬁﬁﬁi r%g,_g :gﬁw our ea
derivative is |oa(r)g“\lé:rardel fr%r%?{rhe V?Hewp iln?no réﬁ _ éa ce yé‘?ea’{ im'oon of
curing, and parfurGiHed’ iR iR dfFects. €t hyl enet hiour ea. The

conponent (4) is used preferably in an anount of fromO0.1 to 10 parts

by wei ght, Sore prefies advnpdrieait 0D is uddd %Mélsalm’yvﬁgiﬁﬁrﬁ’@dnéo?f
parts by weight of the 25 total anmount of the conponents (2) and (5). |If

it is | esEriomars Gol 4faparny Wi ghiighHd)e mdtd Rremaethledon A0 to be
slow, and if it exceeds 10 parts by weight, an
35 parts by weight, per 100 parts by weight of the total
amount of the components (2) and (5). If it is less than
5 parts by weight, the viscosity, the thermal shock
10 resistance and the adhesion at room temperature tend to
be poor, and if it exceeds 40 parts by weight, the
viscosity tends to be too high, whereby there will be
inconvenience from the viewpoint of the operation, or the
thermal shock resistance or the adhesion at room
15 temperature tends to be poor.

Further, in the present invention, it is preferred
to use (6) the acid phosphate compound of the following
formula (C) in order to improve the curing-accelerating
effect, tl}e adhesive strength under the thermal shock

20 resistance and the adhesion at room temperature.
0]
(R-O),,-{l:-(on),_,, (C)
wherein R is CH,=CR,CO(OR,),- (wherein R, is hydrogen or a
25 methyl group, R, is -C,H,-, -C,H,~, -CH,CH(CH,)-, ~CH,-,
—-C¢H,,- or -C,H,-COC.H, -,
(II)

and m is an integer of from 1 to 10), and n is an integer



- 15 - unreacted reduci ng agent tends to remain, whereby the

adhesion tends to be poor. In the present invention, (5) the

el ast oner conponent is used in order to inprove the adhesion. The 5
el ast omer conponent means a pol yner substance having a rubbery

el asticity at roomtenperature. Preferred is one whi ch can be

di ssol ved or dispersed in a polynerizable _ vinyl nononer. Such

an el astomer conponent may, for exanple, be an 10
acrylonitriIe-Qy%aPigpeQnethacrylic acid copol yner, an
acrylonitril e-butfadi ene-hethyl nethacryl ate copol yner, a

but adi - st - l :

D e o)L oo A 1S SRS CORRbAIRG CMCBhe, Phemuta G pove,cn
| oni td ' ! th

o TS oo 8 e e bk endep B P O IEES R 0

natural rubber,phosph ﬁ/ﬂﬁmnéw&wﬂﬁ@méﬁia%%ﬁ%%&% 31!:'32? as a

styrene- pol ybut adi ene-styrene type synthetic r er, gn efin

type thernopl asddrykd st aEid %bp?l@o@;}pf&p!yl hié engc By M e 20pi sypLheti ¢

rubber, a urethane type thernoplastic el astoner of caprol actone-type,

adi pat e-type orad@iMaylpeyetthyl) phmiplesterot Viptst e+ nopl asti c el ast oner

such as a pol ybut yl ene terepht hal at e- pol yt et ranet hyl ene gl ycol
methacryloyloxyethyl) phosphate. These compounds may be

used alone or in combination of two or more of them.
Among them, (2—hydr6xyethyl)methacryl acid phosphate is
10 preferred from the viewpoint of the bond strength and
good adhesion after the thermal shock test of the field
system of a speaker.
(6) The acid phosphate compound of the formula (C)
is used preferably in an amount of from 0.05 to 20 parts
15 by Weight, more preferably from 0.05 to 10 parts by
weight, most preferably from 0.5 to 5 parts by weight,
per 100 parts by weight of the total amount of the
components (2) and (5). If it is less than 0.05 part by
weight, tPe effect of the addition tends to be poor, and
20 if it exceeds 20 parts by weight, the thermal shock
resistance and the adhesion at room temperature tend to
‘be poor.
Further, in the present invention, acrylic acid or
methacrylic acid may be used to improve the adhesion to a
25 metal. If acrylic acid or methacrylic acid is used in a
large amount, it is likely that rust forms.on a metal.

Accordingly, acrylic acid or methacrylic acid is used



mul ti bl ock polyner, a polyanmide type thernoplastic 25 elastoner such as a
nyl on- pol yol bl ock copolyner or a nyl on- pol yester bl ock copolyner, a
1, 2- pol ybut adi ene type t hernopl astic el astonmer, or a vinyl chloride
type - 16 - t her nopl astic

el astonmer. These el astoner conponents may be used alone or in
conbination as a mxture of two or nmoreqof. them if the conpatibility
i s good. Anong them fromthe viewpoint of the solubility to 5

| oast one: mern Bt Ag R G D e | FELS ppnrs oY weTBRE
onitrin el ! \ \ .
acruonl 11T Ml SO 4 04 3 paBEPUV TR0 e 100
but adi ene-styr?&- t |wé%gfoﬁ@%ﬁ/|tﬁ{§ £ £BRAYAB! 0 A'Eh&Ncomponents (2)
utégfe e rubber, is pref ?y

acrylonitrile- ber, _ erred, and particurar
preferred is amng (HACr yhenikr bhkeolidsad ‘fa'&%a:@tﬂiﬂ%fe\/ﬂ Ht ,aGid GO0l TR -

The acrylonitrile-butadi ene-nethacrylic aci copol ymer is not
particul arl g | ighdteGudiitwione v sh almesdguctural units of the foll ow ng

formulae (D), (E) and (F) is preferred, since the effect is large. As
an Further, to facilitate curing of a portion which is
in contact with air, various paraffins may be
incorporated to the curable resin composition of the
present invention. Such paraffins include, for example,
10 paraffin, microcrystalline wax, carnauba wax, bee wax,
lanoline, whale wax, ceresin and candelilla wax.

The amount of such paraﬁfins is preferably from 0.1
to 5 parts by weight, per 100 parts by weight of the
total amount of the components (2) and (5). If the

15 amount is less than 0.1 part by weight, the effects of
addition tend to be poor, and if it exceeds S5 parts by
weight, the bond strength tends to be low.

Further, for the purpose of improving storage
stability! various antioxidants including a

20 polymerization inhibitor, may be used. The antioxidants
include, for example, hydroquinone, hydroquinone
monomethyl ether, 2,6-di-tert-butyl-p-cresol, 2,2'-
methylenebis (4-methyl-6-tert-butylphenol),
triphenylphosphite, phenothiaiine and N-isopropyl-N'-

25 phenyl-p-phenylenediamine.

The polymerization.inhibitor is used preferably in

an amount of from 0.001 to 3 parts by weight, per 100‘



acrylonitrile-butadi ene-methacrylic acid copol ymer having structural

units of the formulae (D), (E) and (F), Ni pol DN612, tradenane,
manuf act ured by N ppon Zeon Co., Ltd., 20 may, for exanple, be nentioned.
-CH err] CH (D) | CN -CH err]CH=CHCH[ err] -
(E) CH3 | -CHerr] G (F) | COOH

- 17 - It is further preferred to_,yse the acrylonitrile-

but adi ene- et hacrylic acid copolynmer in con®?nation with a

but adi ene-styrene-net hyl nethacryl ate copolyner to further inprove
the effects. Pgrts by wedobsnpénéhe toralsamsadtycd &hgpigpmpenantdoldt of

LR ot 0345 B L e cLERRD Y obE Beif ki wates Bipoment
(2) o0 (9 Vgcks LESRaiiton popcd REELE DU NCLA 4 41 W scoilv Lhe
be poor, and iEa&%seéﬁeﬁgﬁgﬁ%,p%hgsbgﬁdwgkgg%gt%P%ends to be poor.

5 Further, for the purpose of adjusting the viscosity
or fluidity, a polymer such as chlorosulfonated
polyethylene, polyurethane, a styrene-acrylonitrile
copolymer or polymethyl methacrylate, or fine powdery
silica, may also be used.

10 In addition, known additives such as a filler, a
colorant and a rust-preventing agent may also be
incorporated, as the case requires.

As a practical embodiment of the curable resin
composition of the present invention, it is preferred to

15 wuse the resin composition as an adhesive composition. In
such a case, it is preferably used as a two-pack type
adhesive composition, since it is excellent in the
storage stability.

In th? case of the two-pack type adhesive

20 composition, not all of the essential components of the
adhesive composition of the present invention are mixed
for storage. Namely, the adhesive composition is divided
into a first pack and a second pack, and at least (3) the
organic peroxide is incorporated in the first pack, and

25 at least (4) the reducing agent is incorporated in the

second pack, and they are preferably separately stored.

Components other than the components (3) and (4) may be



viscbsity tends to be too high, whereby there will be i nconveni ence
fromthe viewoint of the operation, or the t hermal shock resistance
or the adhesion at room 15 tenperature tends to be poor. _
Further, in the present invention, it is preferred ~ to use (6) the acid
phosphat e conpound of the foll ow ng formula (C) in order to inprove
the curing-accel erating effect, the gd?gvae strength under the
thermal shock 20 resistance and the adhesfOn at room tenperature.

O . . L (ROJ[err]-P-(OH)[err] . (O

wherein Ris CﬁﬁﬁdﬁaégﬁEﬁq]Eii%ﬁ%%?%f%ﬁhﬁh-bQW%éﬁéﬁ?Q{Eﬁﬁﬁti%ﬂ¢wdrogen
25 t hyl err) 4 S.,- rr err]-, -Cerr]Herr]-,

E)E:I-I(Fer r CI—IETE CH )eére rﬁ%?l f&f‘fy_aaﬁ[esr,r ﬁgﬁeﬁ:ﬁes[f%.r St [F’aE[IJet“}"“’]m-lE‘;l(—fﬂ’"rt]a]l"{)rth4 iy

SSLerrter ] CoRpRidd &3] only, or o#I SEdohP bl $8Y Hndd Y ehd © 10

! _ . asoh ound.. o La (O may,
%o?reianple, b§°§??%h%ﬁ§§§ﬁo§§g?ﬁy?ﬁgﬁgg afe?ﬂgc;aﬁggngﬂEgﬁgzpﬁgxyethy|

rethacryl als, - et opaeIRneNLRBRLht ecd 1n2 Y %E%Oﬁlacé%c@%%%%}ﬂg opy!
met hacryl ate, bis(2- acryl oyl oxyet hyl') phosphaté& or bis
viewpoint of the storage stability.

Preferréd among two-pack type adhesive compositions
is one wherein the components (1), (2), (3) and (5) are
incorporated in the first pack, and the components (1),

10 (2), (4), (5) and (6) are incorporated in the second
pack, from the viewpoint of the operation efficiency and
easiness in production.

In the case of the two-pack type adhesive
composition, the two packs may simultaneously or

15 separately coated for contact and curing and thereby used
as a two-pack type adhesive composition.

As another practical embodiment, the polymerizable
vinyl monomer and other optional components may
preliminarily be incorporated in either one or both of

20 the first and second pack, and the two are mixed at the
time of curing and thus used as a one-pack type adhesive
composition.

In the present invention, adherends will be bonded
by a cured product of the adhesive composition to obtain

25 . a composite. The adherends may be made of wvarious
materials such as magnet, paper, wood, ceramics, glass,

porcelain, rubber, plastics, mortar, concrete and metals



met hacryl oyl oxyet hyl ) phosphate. These conpounds may be used al one or

I n conbination.of two or nore of them Anong t hem

(2- hydr oxyet hyl ) met hacryl acid phosphate is 10 preferred fromthe

vi ewpoi nt of the bond strength and good adhesion after the therm
shock test of the field " system of a speaker. (6) The acid
phosphat e conpound of the formula (C .5, used preferably in an anount
of from0.05 to 20 parts 15 by wei ght, nofé preferably from0.05 to 10
parts by

5 b ht ,
per 100 parts by %k‘?"b%t@%} re f%‘?ﬁtya%%o t{.ataortlﬁeH ae‘r‘;e];r]gnﬁ&yt vvef ts (2) and
f ect o
fagzji ti l)n 'Ittenijz éreesﬁehg%gr& c{?saé)a"zl‘ﬁ')e ‘%{?m??s%%%lgdébﬁ 1’139 b?eﬁ@f‘b‘ﬁf t he
t hermal shock cerﬁeé%]ﬁ‘%%%i% Iﬂ&eaflg{g )gp téfo&égﬁpefgégr&atend to

be poor. prese I'nvention, acryTfi

et haor 110 aCik dlo B tehidn | TREAKE (Doaihpelopednes, 20 TELEL. I

acrylic acid or nethacrylic acid I1s used I1n a e anount’

l'i kel'y thatsrusiodege irrredBidluse the ASSRSE I on fﬁ¥y$éﬁd9ﬁ¢d or
met hacrylic acid is used - 19 -
ceramics-metal. Among ceramics, a magnet is preferred.

As an application of the present invention, it is
preferred to use the composition for a speaker from the
viewpoint of high thermal shock resistance, and it is

10 more preferred to use the composition for bonding the
peripheral portion of a frame and the peripheral portion
of a cone of a speaker, and/or, for bonding in a case
where the adherends are the field system of a speaker,
i.e. for bonding a bottom plate and/or a top plate with a

15 magnet. Most preferably, it is used for bonding the
bottom plate and/or the top plate with the magnet.

Now, the present invention will be described in
further detail with reference to Examples. However, it
should be understood that the present invention is by no

20 means restricted to such specific Examples. In the
following Examples, the amounts of various materials are
shown by parts by weight. |

Used as an acrylonitrile-butadiene-methacrylic acid

- copolymer is one manufactured by Nippon Zeon Co., Ltd.

25 (tradename: Nipol DN612)

Various physical properties were measured as

follows.



preferably in an anount of fromO to 5 parts by weight, nor e
preferably fromO to 3 parts by weight, per 100 parts by weight of the
total amount of the conponents (2) and (5). If it exceeds 5 parts by
weight, it is likely 5 that rust will formon a netal. Furt her,
to facilitate curing of a portion which is in contact with air,
various paraffins may be I ncor por at ed hgsthe curabl e resin conposition
of the present invention. Such paraffi include, for exanple, 10
paraffin, nicrogrgstalljne wax, carnauba wax, bee wax, | anol i ne, whal e
wax, ceresin a a wax. The amount of such paraffins is

f bly f 0.1 t 5 t h 100 ts b ht of
the ot raf’manouﬁ? aFoPhades %{wisﬁ abE R GRaBeyn Ae ERuizphmeRion: i <

e, A 2'xiee [En ") WERLey (OF S05524° t%%m%ﬁa@gmﬂﬁt%5%2ndéflf€€b2°°_r’
| i t ty,
various anti oxi %Eé‘.’%ﬁﬂ%’%ng ot S#poﬁ/en%wé J¥bRSos LRI 8 were mikBd' By ¥
The a1 OxI a8 stasid NELHGE addlcouendl &y LU SRHENGEC BAGEOGHBORRE:

nmononet hyl ether, 2,6-di-tert-buty cresol
met hyl enebi s( 4- (@minasamtbmgw@f@a@éa steel %ié@@eaﬂ PHOSRRI k€25 mm

phenot hi azi ne and N-isopropyl-N - 25 phenyl - enyl enedi am ne.

The polynerizatiom.GrﬁﬂiUtdﬁdiéh¢§ﬁ§kFE@§@f§§édlméh was overlaid and
bonded thereto, whereupon the bonded specimens were used
as a sample for measuring the curing time.

10 As the curing_time (unit: minutes) of the sample,
the time was measured from immediately after coating in
an environment with a humidity of 50% at a temperature of
23°C until the push pull gauge (Model S, manufactured by
Komura K.K.) showed at least 0.39 (MPa/3.125 cmz).

15

A speaker field system as shown in Figure 2 was
assembled in an environment with a humidity of 50% at
23C. As the material for a bottom plate 1 and a top
plate 3, }ron having its surface treated with chromate

20 plating;_was used. As the material for a magnet 2,
ferrite magnet was used.

As the bonding method, 0.25 g of an adhesive
prepared by mixing equal amounts of the first and second
packs by a static mixer in an atmosphere with a humidity

25 of 50% at a temperature of 23°C, was coated on the bottom
plate 1 shown in Figure 2, followed by bonding to one

side of magnet 2. Five minutes later, about 0.25 g of



an anpunt of from 0.001 to 3 parts by weight, per 100

-.20 - parts by weight of the total anount of the conponents (2)

and (5). If it is less than 0.001 part by weight, the ef fects of
addition tend to be poor, and if it exceeds 3 parts by weight, the
bond strength tends to be poor. 5 Further, for the purpose of

adj usting the viscosity or fluidity, oLyner such as

chl or osul f onat ed pol yet hyl ene, polyure?hane a styrene-acrylonitrile

(PO % P IO e Tl RSl oLy Tl
coLor M, 2192 U0 ENL™S, B L30B8 ng ol B8 PRETh OS5
conposi i on of Je AP AANPNIbediude REETEETEALLD Yhdipe iR 051N
COITpOSItIOﬂ as an a ESI ve conposi case I

pref erabl y usediasn WnRaek doRe: <THEM%I¥@C1@0@W%&%§@§§“§§RH E

excellent in the storage st

t:‘NOt Eack tyge agHiesinkhu ik CoRD iy chabaﬂpép@é |cShpdhp) ESeRBt sgbakapPONENt S
0] e
field system was subjected to 240 cycle exposure, wherein
each cycle includes the test conditions represented by
the formula (a).
Test Jiti :
10 Formula (a) — 4 0°C(maintained for lhour)

+ 8 5°C(maintained for thour)

After the exposure by the thermal shock test, the
thermal shock strength (unit: kgf) ef the speaker field
15 system was measured by the method illustrated in Figure
3, by calculating the compression tensile strength of the
magnet 2 and the bottom plate 1 of the speaker field
system in an environment with a humidity of 50% at 23°C.
The peripheral portion of the magnet 2 was placed on the
20 peripheral portion of a fixing jig 14, and a bottom plate
compression jig 15 was inserted at the center of the
bottom plate 1. The bottom plate compression jig 15 was
pushed in the direction of the arrow at a compression
speed of 1 mm/min, whereby the thermal shock strength of
25 the speaker field system was measured.
1 1 shock test adhesi ¢ ] field

The thermal shock test adhesion was evaluated as



adhesj ve conposition of the present invention are m xed for storage.

Nanel y, the adhesive conposition is divided into a first pack and a
second pack, and at |east (3) the organi c peroxide is incorporated in
the first pack, and 25 at least (4) the reducing agent is incorporated in
t he second pack, and they are preferably separately stored.
Conmponents ot her than the conponents (3) qn%s(g) may be

- 21 - i ncorporated in-either one or boéth of the first and

or Cthe bacond dLeHE i S SiEYe O BuRE of (tje CRFSE TReEVEED Iy
t (6) i ' int secand pack fromihe
S annoint of ¢ fEtgm AL B AR Yond SHEMAE Shidk ity )gtl?agmlgerypg
dhesi it [ ergi S . an
(5 Cares COMOEiebyten. | BsRATINICHIGH HARL PRUGHE i bmedpdd |8

(2), (4), (5 aitbd VoS V'GP ecdaﬂédg tgﬁéeepoa%cordirm%a chj{t@mthe

vi ewpoi nt of the operation efficiency an easiness Inp Ion.

In the casesof ddgpdaw-taakhd RIS #6i 1ure, CEMSI¢d Ofhi Thfe LY Packs
may simul taneously or _
preferred.
©: Cohesive failure
O: Cohesive failure and interfacial failure are
present in a mixed state, but portions of cohesive
10 failure are substantial.
X : Interfacial failure
Magnet thexmal shock test
The magnet thermal shock test was evaluated as
follows from the state of the magnet after measuring the
15 thermal shock strength of the speaker field system.
©: The magnet is not broken, and no fine cracks are
observed. Further, even if a force is manually exerted,
the magnet will not peel from the bottom plate or the top
plate.
20 O: Fine cracks are observed in the magnet, but the
magnet is not broken.
X : The magnet is broken. Further, the magnet peels
from the bottom plate or the top plate.
Adhesion
25 The adhesion was evaluated as follows from the state

of failure by a shear test using a test specimen in

accordance with JIS K-6850 (SPCC-D sand blast treated -



15 separately coated for contact and curing and thereby used as a

t wo- pack type adhesi ve conposition. As anot her practica

ermbodi nent, the pol ynerizabl e vi nyl nononer and ot her optional
conponent s nmay prelimnarily be incorporated in either one or both of
20 the first and second pack, and the two are m xed at the time of
curing and thus used as a one-pack type aghggiye conposi tion.

In the present invention, adherends will be“bonded by a cured product

of the adhesive,cQ itjon tain a cqomosi t.e. _The adherends may
be made of var %&t?s,erip%slatr%toeé |qa9l s ™éh zé’z%dﬁgteoﬁg'ﬁer W@rﬁg‘d,reéé’te&ﬁ &8

gl ass, por, ' ol astics, mrtar,. concrete .and netal s
BT RS ke LA s e R (R PR o BeSarea
preferred to u &i | tdsqn. . f Qr ' ) cS
ceram cs- net al §>g’ntélrilorl net al - r?el?aglt, %’fnfdg%’rétcyhogﬂ:l ‘i;%fé}é\% go\if/pcﬁhrﬁ ) %sﬁ%e t her mal

shock esi st aneomgi] dilord by 25 SHRE PRALR, el BRI Ouf YRS LAOTL O

bondi ng ceram cs-nmetal.” Anong ceram cs, a nagnet 1S pre

As an applisatithle dedthepdicdasi, aheeAiddidtelys theredt@her Afbdppise the
conposition for a speaker fromthe

test specimen was overlaid and bonded thereto; followed

by aging for 24 hours, whereupon the adhesion was
measured at a tensile speed of 10 mm/min in an
environment with a humidity of.SO% at a temperature of
10 23°C. Usually, high bond strength is obtainable when
cohesive failﬁre takes place. Accordingly, with respect
to the state of failure, cohesive failure is preferred.
©: Cohesive failure
O: Cohesive failure and interfacial failure are
15 present in a mixed state, but portions of cohesive
failure are substantial.
X : Interfacial failure
Storage stability
20 g of the first pack of the curable resin
20 fcomposition was charged into a glass test tube and left
to stand in warm water of 70°C, whereby the time until
gelation was ascertained. The evaluation was carried as
follows. |
O: Stable for at least 4 hours.
25 X: Gelied in less than 4 hours.
Corrosiveness to copper

5 g of the second pack of the curable resin



vi ewpoi nt of hi gh thermal shock resistance, and it is 10 nore preferred

to use the conposition for bonding the peri pheral portion of a frane
and the peripheral portion of a cone of a speaker, and/or, for bonding
in a case where the adherends are the field systemof a speaker,

i.e. for bonding a bottomplate and/or a top plate with a 15  nmagnet.
Most preferably, it is used for bonding the bottom pl ate and/or the

top plate with the nagnet. Now, g7present invention will be
described in further detail with reference to Exanpl es. However, it
shoul d be under sqng)oocflttﬁaqn RS FHs e rﬂle?ﬁq oFf |§°%§/l‘hoan‘§0a FRRRST
restricted to f n follown Exa | es, the
anount s of varl ous rra eérrgé)rssp%}aigﬁ ec%ers RYETs YiRF g the

Used I
e 2 R S P 2 i SRSk
Veglous D1V, col R i SBASURER ten, ik eI, e s,

- 23 - Curing time n accordance W
environments formed on the copper plate, was visually inspected. The

evaluation was carried out as follows.
O: No rust formed.
X : Rust formed.

TEST EXAMPLE 1
10 The respective materials were mixed in the amounts
as identified in Table 1 to prepare adhesive compositions

comprising first and second packs. The results of

measurements are also shown in Table 1.



with a humdity of 50% at a tenperature of 23[err]C, first and second
packs of an adhesive conposition were m xed by 5 a static m xer and

coated on one side of a test specinen (SPCC-D sand bl ast treated
steel plate of 100 mm x 25 nm x 1.6 mm), and another test specinen
was overlaid and bonded t hereto, whereupon the bonded speci nens were
used as a sanple for neasuring the 9u5i8ng time. 10 As the
curing time (unit: mnutes) of the sanple, the tine was neasured from
i medi ately after coating in an_environnment with a humdity of 50% at
a tenperature bf 23[érr]C until{ the push|pull gaugd (Mydel ¢S, .
manuf actured b ©| KomujacK. K.) showd at IqLa 0. 39 (I\/Pa/3 155 rr[erhdg.
15 Thermal shid¢gkSstrength ol a speek@ field|sy$tem - Agapgaker 2>
field system ak|sfipwn in Figlre 2 was asgenmbl ed in{an enwE@ﬁrent g 4ih
a humdity of BG4t 23t erri €A Tthematjeriat— or bottgm =
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- 24 - t he adhesive |ikew se m xed, was coated on the other side

of the ‘magnet 2, followed by bonding to the top plate 3 and aged at

roomtenperature for 24 hours. Then, using a t hermal shock tester

( THERVAL SHOCK CHAMBER Mbdel TSR- 5 63W manufactured by Tabai espec

Conmpany), the speaker field systemwas subjected to 240 cycle

exposure, wherein each cycle includes t test conditions represented

by the forrmula (a). Test conditio for one cycle 10

Forrmul a (a) err].40[err] C(mai ntai ned for lhour) [err]

+ 8 5[err]CXnaiﬁFﬁ&nEﬁLMBFklﬁour) After the exposure by the

t hermal shock test, the Ehernal shoc strength gg? q%%) of the

speaker field 15 g%‘?t EFCRES ?ﬂgﬁsﬁlf"éﬁr&? Sh¥ers MEEsd A% (55 &PAURES gur e

3, by calculatip [RS$LO e.strpe f e gnet 2 and
9 i RERER ThoRabTap o2 c8' oD, Brlbatan aghori TR

t he botton1p|at3 an-environment with

2 hum dity of S0%Bhs2ERE] Comprs silbe fﬁgg;paﬁgageeshh.gafﬂg t hgpgugnet 2

was placed on t peri phe ion o i XI'ng | ‘and a bottom

plate GPIPEESEN B0 b UmdastPdnbAEs! bed a&sbhghee«ﬂt ¢h 9hpie 2 to tacttom
plate 1. The bottom plate conpression jig



pushed in the direction of the arrow at a conpression

mm m n; whereby the thernal

was neasured
The t her nual
25 -

after measuring the thernal 5
system Usual ly, high bond strength is obt 3
failure takes

cohesi ve fai
[err]: Cohes
state, but p
I nterfacial

t hermal shoc
magnet after
system

shock strength of
Ther nmal

shock test adhesion was eval uated as
follows fromthe state of failure of the test specinen

f th
nabl

shock strength

e speaker
e

speed o

fie

f 1

25 the speaker field system
shock test adhesion of a speaker field system

| d

when cohesi ve

1

g%i%ez Accordingly, with 5 respect to the state of failure,
3 'S preferred. ' [err]: Cohesive failure
TesttaNoure and interfacial fallure pre2-1 regent ijn a-m xgd
brt ijony Godmpenteas vidl) 10 failure arel substant] al. X
ai ljurgq Di-2-Mdripydhedydr malipaiveck test 18.0 The magnet
K test |wik -valtiglltexyd phthaflaltdeows| from t he stla!t.@gI t he
nmeasur|i Mihepeyll phthisdeme shock styength of | the speakexrgf@el|d
[ gradmpoentma@let i s not broken, and no fine cra¢ks are
-ﬁ Methyl methacrylate 33.8 33.8 33.8
& 2-Hydroxyethyl methacrylate 50.6 50.6 50.6
Component (3) :
7| % [_Cumene hydroperoxide 6.0 6.0 6.0
{; ~ | Component (5)
B Acrylonitrile-butadiene
g rubber 6.2 6.2 6.2
P Butadiene-styrene-methyl
Q methacrylate copolymer 9.4 9.4 9.4
ﬂ Component (1)
H Di-2-ethylhexyl adipate 18.0
8, Di-2-ethylhexyl phthalate 18.0
. Diheptyl phthalate 18.0
h Component (2)
o Methyl methacrylate 33.8 33.8 33.8
2 2-Hydroxyethyl methacrvlate 50.6 50.6 50.6
v Component {4)
£| M| Ethylenethiourea 2.0 2.0 2.0
8 8 Component (5)
51 ®| Acrylonitrile-butadiene 6.2 6.2 6 2
g rubber . : .
™1 Butadiene-styrene-methyl 9.4 9.4 9.4
methacrylate copolymer . i )
Copolymer (6)
(2-Hydroxyethyl)methacryl
acid phosphate 1.0 1.0 1.0
Other
Methacrylic acid 3.0 3.0 3.0
8 ‘ |
+ . . . 2 min 2 min 2 min
,% Curing time (min) 15 sec 30 sec |30 sec
&




observed. Further,
w || not peel
Fine cracks are observed in the magnet,
X: The magnet is broken. Further,
plate or the top plate. Adhesi on 25
as follows fromthe state of failure
specinmen in accordance with JIS K-68
26 -

fromthe bottomplate or the top
but the

&

t he magnet peels

even if a force is manually exerted,

t he
plate. 20
magnet is no

magnet

[err]:

t broken.

fromthe bottom
The adhesi on was eval uat ed
_a shear test using a test
(SPCC-D sand bl ast treated
pjate of 100 rMmx 25 mmx 1.6 mm). Wth respect to

t he shear test specinen., an adhesive conposition prepared by m Xxi ng
the first andilesedinl. packs of the adhesive conpobitilon2p a st a+&
m xer, was doatd p@ompenentie (df 5 the test specinen, gnd i medi ately
t hereafter, janot he[ Diisodesyl spethabateas overllai d8afd Qhonded t her et o,
f ol | owed by apiPiisonoryl nplitkalaber eupon tjhe adhesilonl§a8
measured at |a tens||Rispeeodtyl piithaiata in_an envi ronnent WLLhSaO
humi dity of {50% at | @ompepentt (B& of 10 23[err]{C. Usual ljy, high jbond
strength is |obt phptMechhbrmethacrylate 33.8 33.8 33.8
o | 2-Hydroxyethyl methacrylate 50.6 50.6 50.6
5| ®[Component (3) -
| £ | Cumene hydroperoxide 6.0 6.0 6.0
-3 — | Component (5)
3 Acrylonitrile-butadiene 6.2 6.2 6.2
Sy rubber : : :
- Butadiene-styrene-methyl 9.4 9.4 9.4
0 . . -
bt methacrylate copolymer
z Component (1)
o} Diisodecyl phthalate 18.0
. Diisononyl phthalate 18.0
o Di-n-octyl phthalate 18.0
g Component (2) .
- Methyl methacrylate 33.8 33.8 33.8
o 2-Hydroxyethyl methacrvlate 50.6 50.6 50.6
.g Component (4)
0| » | Ethylenethiourea 2.0 2.0 2.0
51 S [Component (5)
Q| Acrylonitrile-butadiene
g rubber 6.2 6.2 6.2
« [ Butadiene-styrene-methyl 9.4 9.4 9.4
methacrylate copolymer . i i
Copolymer (6)
(2-Hydroxyethyl)methacryl
acid phosphate 1.0 1.0 1.0
Other
Methacrylic acid 3.0 3.0 3.0
g <
. . . 2 min 2 min 2 min
,g Curing time (min) 30 sec |25 sec |20 sec
&




cohesive failure takes place. Accordingly, with respect to the state

of failure, cohesive failure is preferred. [err]: Cohesive failure
[err] Cohesive failure and interfacial failure are 15 present in a m xed
state, but portions of cohesive failure are substantial. X:
Interfacial failure Storage stability 20 g of the first pack
of the curable resin 20 conposition was arged into a glass test tube
and | eft to stand in warmwater of 70 err]C, whereby the tine until
gel ati on was agard @ ned. The evaluation was carried as fol | ows.
[err]: Stable_far at least 4 hours 25 X, Celled in less than 4
hour s. cdiestsiNgeness to copper 5 glof 24% secol@d8padk @-% he
curabl e resif Component (1) - 27 -
conposi tion Was jput| it Hend @hthalateand a cpppdB-0 pl ate Jas
suspended t hereiln. |ARiodemeial plf mirchalate bottl e, ang tk Qotjtle was
left to stand fdr oné’lﬁdisl'&klaqetyl ricinolate 18.0
' » | Component (2)
9| Methyl methacrylate : 33.8 33.8 33.8
| 2-Hydroxyethyl methacrylate 50.6 50.6 50.6
5| ¢ |Component (3)
< 2| cumene hydroperoxide 6.0 6.0 6.0
o Component (5)
g Acrylonitrile-butadiene 6.2 6.2 6.2
oy rubber : . :
< Butadiene-styrene-methyl 9.4 9.4 9
“ methacrylate copolymer ) : -4
4 Component (1)
& Di—-n-decyl phthalate 18.0
. Di-linevol 79 phthalate 18.0
R Methylacetyl ricinolate 18.0
o Component (2)
2 Methyl methacrylate 33.8 33.8 33.8
" 2-Hydroxyethvl methacrylate 50.6 50.6 50.6
g Component (4)
ol u Ethylenethiourea 2.0 2.0 2.0
5 B Component (5) -
Acrylonitrile-butadiene
2‘ rubber 6.2 6.2 6.2
S| Butadiene-styrene-methyl
N methacrylate copolymerY 9.4 9.4 9.4
Copolymer (6)
(2-Hydroxyethyl)methacryl
acid phosphate Y 1.0 1.0 1.0
Other
Methacrylic acid 3.0 3.0 3.0
2 min 2 min 2 min

Curing time (min) 30 sec |25 sec |30 sec

Evaluation




an atnosphere of 25[err]C, whereupon whether or not rust had 5 formed on

t he copper plate, was visually inspected. The eval uation was carried
out as foll ows. [err]: No rust forned. X: Rust fornmed.
TEST EXAMPLE 1 10 The respective materials were mixed in the amounts
as identified in Table 1 to prepare adhesive conpositions conpri sing
first and second packs. The results of - 3jeasurenents are al so shown in
Tabl e 1. -28- Jerr]

29 - TEST %ﬁg?ﬂ#%%ﬁg The respective materials were mxed in the
anmount s as ‘i den &5 Tables 2 to 4 to prepare adhesive
conposi tions conpri.s] first. .and second packs. The .results of
nmeasurements are al@oens eo%ﬁ:]eci;%vleag}agtser?atlos pere miked 11 e 'dnSlnts

as identified in Table 5 to prepare adhesive compositions

comprising first and second packs. The results of

5 nmeasurements are also shown in Table 5.
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-31- Table 3 Test No. 2-4 2-5 2-6

Conponent (1) [err] Diisodecyl phthal ate 18.0 Di i sononyl

pht hal at e 18.0 Di -n-octyl phthal ate

18.0 Conponent (2) Met hyl net hacryl ate 33.8 33.8

33.8 2- Hydr oxyet hyl nmet hacryl ate 50. 6 50. 6 50. 6 Conmponent (3)
Cunmene hydr oper oxi de 6.0 _639 _ 6. 0 Conponent (5)
Acrylonitrile-butadiene 6.2 6.2 6. 2 rubber

But adi ene- st yr ene- net hyl 9.4 9.4 9.4 et hacryl ate copol yner
Conmponent (1) EF5?0556§PLEh§halate 18.0 Di i sononyl phthal ate

18.0 D -n-oc pht hal

2
iy ety o PR %e maceripls vseges“&’ﬁ%%&&f&%ﬁrﬁp i (2

oo Y50 adpigentigded in Mpde 6 cRoRIRBHRE Afbsvd POt R
g-i 6. 2 comgrgﬁﬁg §?Q§E andB %@Qbﬁﬂﬁaékﬁfen@?aﬁ£§¥?%§s of 9.4

9.4 e copolynmer _
(2 FVdrOXyQihyhkgghQ%ﬁéﬁks are - 5190 showh Qn Tablé @. acid phosphate
hacrylic acid 3.0 Curing tine
(nln) 2 mn 2 mn 2 mn CUrlng tlne (mn) 30

sec 25 sec 20 sec
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- 33 - TEST EXAMPLE 3 The respective materials were mixed in

the anmounts as identified in Table 5 to prepare adhesive conpositions
conprising first and second packs. The results of 5 nmeasurenents are al so
shown in Table 5. - - 34 - [err]

- 35 - TEST EXAMPLE 4 The respective materials were mxed in

t he anounts as identified in Table 6 to3grepare adhesi ve conpositions
conprising first and second packs. The resuft's of 5 neasurements are al so

shown in Table 6.
TEST EXAMPLE 5

The respective materials were mixed in the amounts
as identified in Table 7 to prepare adhesive compositions
comprising first ahd second packs. The results of

5 measurements are also shown in Table 7.
However, in Test Nos. 5-1 to 5-3, the component (1)

was not used, and the curing time was quickened.
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in Table 7.

conprising first

37

was not used,

38

5 neasurenents are al so shown

t he conponent (1)

The respective materials were m xed in the anounts
5-1 to 5-3,

The results of

[err]
in Test Nos.
the curing tinme was qui ckened.

36 -

EXAMPLE 5

identified in Table 7 to prepare adhesive conpositions

and second packs.

However,
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-38- . [err] - 39 -
With the curable resin conposition of the present i nvention, the
curing tine is short, and the curing is accel erated. Accordingly,
when a speaker field systemis produced by autonation, it is possible
to produce the 5 product in a large quantity, and use of jigs can be
substantially reduced. Further,_tgﬁ curabl e resin conposition of
t he present invention shows excell ent ermal shock resi stance
10, changes vigorously froma

R S G SRLER AT s LA TR AT AL
e b, o SR SRR TS AGE Coha E B L0
ot ShoAE LA oSkt ARfE SE U v 1
;Sg}f’ﬁ;?t H}:’ | o & oy aut&ﬁmg}?,ndiétfse%g'sfgfe eﬁ(g%{_g&&cgdpﬁgl on
5 product in a large quantity, and use of jigs can be
substantially reduced.

Further, the curable resin composition of the
present invention shows excellent thermal shock
resistance even in an environment where the environment

10 changes vigorously from a low temperature to a high
temperature within a range of e.g. from -40°C to 85%C,
whereby adherends scarcely undergo peeling.

Especially when it is used as an adhesive
composition for a field system of a speaker to be mounted

15 on a vehicle in which the environment changes vigorously
from a low temperature to a high temperature, it provides
high bond strength and excellent adhesion against the
vigorous thermal shock, whereby it is possible to obtain
an effectxsuch that the field system scarcely breaks.

20 Especially, the bottom plate 1, the magnet 2 and the top
plate 3 will not undergo peeling, and the magnet 2 will
-not break, against the vigorous thermal shock, whereby
the speaker is useful for a long period of time. Thus,
the industrial usefulness of the adhesive composition of

25 the present invention is significant.

Especially when an acrylonitrile-butadiene-

methacrylic acid copolymer is used as (5) the elastomer



vi gorous thermal shock, whereby it is possible to obtain an effect
such that the field systemscarcely breaks. 20 Especially, the bottom
plate 1, the magnet 2 and the top plate 3 will not undergo peeling,
and the magnet 2 will not break, against the vigorous thermal shock,
wher eby t he speaker is useful for a long period of tine. Thus,
the industrial useful ness of the adhesive ﬁBnposition of 25 the present
invention is significant. EspeciaFFy "when an :
acrylonitril e-butadi ene- met hacrylic acid copolyner is used as (5) the
el ast oner component, and the acid phosphate comppund repiggemesd b¥ind
the acid phosphate conpound represented by (6). is used in conbination,
better ther mal(&hddk used fdgsicomii@ tEan adtriion harmsel chefhed.
Furt her, the conposition h%f od ,storage stahility -5 and will not corrode
1 i

‘nmetal, wher eby S-S SRR AR esilon, products nade of

copper. 41 Al MED

Further, the composition has Jbéé;s orage éggbility
5 and will not corrode metal, whereby it is useful for

bonding parts or products made of copper.



A curabl e resin conposi tion corrprl si ng (1) a conpound having a

structure of H u “ menber sel ect ed fromthe group
consi'sti ng of Hm“mm“q u jU adi pat e, - 2-et hyl hexyl phthal ate, diheptyl
pht hal ate, diiSodecyl pht Ral ate, dii sononyl pht hal ate, di-n-octyl phthal ate

and di -n-decyl phthalate and/or (B): Rlerrl..Qoc
(CHerr])[err] -HC=CHCH err] CH (CH[err])[e‘{r] CH[errTHSsui_"" o QEEN
(og)c(:H[ ] wh Rlerr] err] |L | REPLAGED

err erein Rerr] is a (Jerr] alkyl gro 2 =
pol ymeri zabl e v?%?zmﬁnnorrer (3) an organi Cc peroxi de, \(il) a

reduci ng agent, . and %ﬁé | ast oner nponent . 2. The curable
resin conpositibh alcSH etﬁeﬁfﬁlﬁ?$p051ﬁﬁP8hcéﬁﬁF&FH§g 3(6) an acid
phosphat e conpound

[err] (R—O)[g’ tgec?@b)?lgar?ax(/l)lg a Féjrucw.}aeepﬁ I'-'?gﬁs formula (A)

CH err] =CRerr] g% J[err]- (wherein R err] is hydrogen or a nethyl
group, Rerr] is -g%rrﬂ-![err] -Cerr]Herr]-, -CHerr]CH (CHerr])-

-Clerr]Herg]- ,. %[ndd_lﬂeS?bRo,r -Cerr]fherr]-CoCerr]Herr]-, 5 and m

s an integer of fr 1to'l ahd nis an'integer of 1 or 2.
The curabl e resiKef@IRos] tllﬁﬂ(@@ﬁprﬂ'ﬁﬂaéﬂequ{@sl Hom 4 to 6), or an

- 42 -
o-, m- or p-phenylene group, and each of R, and R,” is a
C,.10 2lkyl group,
R,-00C- (CH,) ,~HC=CH-CH,CH- (CH,) ,CH, (B)
COOCH,

10

wherein R; is a C,, alkyl group,
(2) a polymerizable vinyl monomer,
(3) an organic peroxide,
15 (4) a reducing agent, and
(5) an elastomer component.
2. The curable resin composition according to Claim 1,
which contains (6) an acid phosphate compound of the
formula (C):
20 0]
(R-0) =~ (OH) ,_ ()
wherein R is CH,=CR,CO(OR;} -~ (wherein R, is hydrogen or a
methyl group, R, is -C,H,-, -C,H,~, -CH,CH(CH,)-, -CH,-,
25 -CH,,- or -C,H,-COC.H, -,
0

and m is an integer of from 1 to 10), and n is an integer

of 1 or 2.

30 3. The curable resin composition according to Claim 1l or

- 'This Sheet Has Been Replaced

AR




2, mhereln_(l) t he conpound_haV|ng a structure of the formula (A) is

di et hyl hexyl at e and/ or -n-octyl pht hal at e. 4. The
curabl e resU Hﬂl}ﬂlluu Hmcordl ng to daimlor 52 wherein (1) the
conmpound ha of the formula (B) is nethylacetyl _
ri cinolate and/orlbutylacetyl ricinol ate. 5. The curable resin
conposition according to Claiml, 2, 3,00 4, wherein (2) the

pol ymeri zabl e vinyl nonomer |s 10 andacrylate and/or a nethacrylate

6. Th bl cor

v\,he-rrelenm(ﬂzgjl tﬁej ;e)o l'gerrzgér)%g Rch o %ngrh?‘élngla ﬁﬁfﬁl‘éﬁgfeoﬂg F@ﬁber
I df t 0 exy

> ethyl hexyl e AR e ”’%S&ﬁ%’lﬁﬁ@% wethyadiettr ad o firaegeti

net hacryl ate, phthd®{ acryl ate and met hyl net hacryl at e. 7. The
curable resin conp05|t$%n according to Caim1, 2, 3, 4, 5o0or 6

wherein (5) the el agiOrRir LB N |Somp %lnﬁ?I%‘l = % fcﬁ‘%u Hé?eé%%fﬁ]eitgg

fromthe group consisting of 20 an acry acryli

aci d copol yger 2 ,amwhereiracfly)l aind rddnﬂscmﬁ&%&ﬂﬁ‘iémé hyi riet hRsT Yk at Re
copol yner, a but adi ene- st yrene-net hyl nethacryl ate copol yner and an

acrylonitril e- Hidradilene(B)uhizemethyladbtyher Laiadl £c & eshd/ 60NBOEY 1488ty
according to Claim7, 25 wherein (5) the elastoner conmponent is an
acrylonltrlle-rlClndiﬁEEhene met hacrylic acid copol yner.
5. The curable resin composition according to Claim 1,
2, 3 or 4, wherein (2) the polymerizable vinyl monomer is
iO an acrylate and/or a methacrylate.
6. The curable resin composition according to Claim 1,
2, 3 or 4, wherein (2) the polymerizable vinyl monomer is
at least one member selected from the group consisting of
2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, 2-
15 hydroxyethyl acrylate, 2-hydroxyethyl methacrylate,
methyl acrylate and methyl methacrylate.
7. The curable resin composition according to Claim 1,
2, 3, 4, 5 or 6, wherein (5) the elastomer component is
at least ?ne member selected frbm the group consisting of
20 an acrylonitrile-butadiene-methacrylic acid copolymer, an
acrylonitrile-butadiene-methyl methacrylate copolymer, a
butadiene-styrene-methyl methacrylate copolymer and an
acrylonitrile-butadiene rubber.
8. The curable resin composition according to Claim 7,
25 wherein (5) the elastomer component is an acrylonitrile-
butadiene-methacrylic acid copolymer.

9. The curable resin composition according to Claim 1,



9. The curabte
-.43 -7 2,
resin conposid
‘the first pac

~+estn -eoApostt+on according to Caim1l,

r 8 which is a two-pack type curable
"i! @E"Bﬂ“gﬂl%ﬂg first pack and a second pack, wher ei
* K dls st the or gani ¢ peroxi de, .and the seco

pack contains at |east 5 the reduci ng agent. 10. An adhesive

conposition co
Caim1l, 2, 3,
adhesi ve conpo

conpri si ng adhérends 4sorde® by Ofe

ntaining the curable resin _ 43-90nposition as defined in

4, 5, 6, 7, 8 or 9. 11. A cured product of the

itijon as_ 10 defined in Caim10. 12. A conposite
%cur"@t}Ch 1s & dNRPAEK deMhenabl® ai

11. 13. The comosite .according too . Cdaim212, wherein the

adher ends are Aaae “of TEPLH naﬁ(?f"%rlﬁéf’zﬂ a éf‘%’sfﬂ.pafﬁ%d [ Fecend
according to im 1 rein t adherends are e eramcs a
met al . ’ lgb d g%ﬁ%%%f%éﬂﬁkgﬁféﬁngaF &% %E?(ﬁﬂﬁiﬁaé$ﬂﬁhﬁl1

ceranmics is a
or 15, 20 whe

5

10

15

20

25

R Y
the reducing agent.

10. An adhesive composition containing the curable resin
cqmposition as defined in Claim 1, 2, 3, 4, 5, 6, 7, 8 or
9.'

11. A cured product of the adhesive composition as
defined in Claim 10.

12. A composite comprising adherends bonded by the cured
product as defined in Claim 11.

13. The composite according to Claim 12, wherein the
adherends are méde of ceramics and/or metal.

14. The composite according to Claim 12, wherein the
adherends are made of ceramics and metal.

15. The composite according to Claim 13 or 14, wherein
the ceramics is a magnet.

16. The c?mposite according to Claim 12, 13, 14 or 15,
wherein the adherends are a frame and a cone of a
speaker, which are bonded to each other along their
peripheral portions, and/or a bottom plate, a magnet and
a top plate of a speaker, which are laminated and bonded
to form a field system of the speaker. -

17. The composite according to Claim 16, wherein the

adherends are a bottom plate, a magnet and a top plate of

a speaker, which are laminated and bonded to form a field

n
nd

m

nd
t he
14



speaker, whi h other along their peri pher al

portions, and/ , a magnet and a top plate of a
speaker, whi cl'lwllml Bmllj r!!Fd bonded to forma field systemof the
speaker. 25 17 L according to Caim 16, wherein the

adherends are a bottom plate, a nagnet and a top pl ate of a speaker,
which are |am nated and bonded to forma figld_
- 44 - systemof the speaker.

system of the speaker.



